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Dedication  of  the  Society  to  the  War 

AT  the  Thirty-Eighth  Annual  Meeting  of  The  American  Society  of  Mechanical  Engineers, 
held  in  the  Engineering  Societies  Building,  New  York,  December  4  to  7,  1917,  so  many 
remarkable  patriotic  utterances  were  made  by  all  the  officers,  members  and  guests  who 
si)oke,  that  it  might  be  truly  said  the  convention  constituted  a  dedication  of  the  Society  to 
the  war.  A  few  extracts  from  the  proceedings,  to  an  account  of  which  this  issue  of  THE 
JOURNAL  is  devoted,  will  indicate  the  extent  to  which  those  who  spoke  with  authority  are 
anxious  to  have  the  membership  of  the  Society  consecrate  itself  to  the  service,  and  will  act 
as  a  guiding  influence  throughout  the  new  year: 

"This  is  not  the  time  to  discuss  future  policies,  and  it  would  Ije  impossible  to  do  so  owing  to  the  rapidly 
changing  war  conditions.  But  there  is,  however,  one  ruhng  and  central  motive  wiiich  every  member  of  this 
Society  should  set  up, — the  concentration  of  intellect,  strengtli,  resources  and  life,  if  necessary,  to  a  satisfactory 
ending  of  this  great  war." — Mr.  Charles  T.  Main.  President  of  the  Soeiety  for  191S.  at  the  Opening  Session. 

"Our  own  Society  belongs  to  that  class  whicii  benefits  others  as  it  benefits  itself,  for  it  is  essentially  educa- 
tional in  its  purpose.  As  the  years  have  passed,  we  have  come  nearer  and  nearer  to  a  true  conception  of  what 
our  public  relations  shoidd  be,  and  this  war  has  brought  about  a  sudden  large  vision  of  our  duties.  They  are  not 
to  be  found  in  reforms  put  forward  by  the  weak,  or  by  self-seeking  manipulators  of  j)ublic  o])inion,  either  within 
or  without  our  Society,  but  rather  through  a  state  of  mind.  AVe  owe  it  to  our  country  to  think  clearly  and  rightly, 
and  to  throw  the  whole  weight  of  our  Society  into  the  scale  for  sound  legislation,  good  government,  and  jjublic 
conscience.  The  engineer's  philosophy  is  shown  in  his  actions  rather  than  in  his  words,  because  he  has  never 
learned  to  explain  himself.  It  is  expressed  in  the  desire  to  serve.  No  profession  can  claim  a  higher  motive  than 
the  silent  men  who  fill  our  ranks." — Dr.  Ira  N.  Hollis,  Retiring  President  of  the  Society,  at  the  Keynote  Session. 

"We  are  not  yet  really  in  the  war.  Times  are  coming — they  are  predicting  it  in  Washington — when  the 
service  we  have  so  far  rendered  will  be  like  but  a  little  cloud  on  the  horizon.  Our  duties  will  increase;  our  oppor- 
tunities will  increase.  I  do  not  think  the  patriotism  of  the  engineering  societies  can  increase.  It  has  been  at  par 
from  the  beginning." — Mr.  Gano  Dunn,  at  the  Keynote  Sessio7i. 

"Research  can  and  must  do  its  bit  now.  Research  can  and  must  be  an  important  factor  later.  To  meet 
these  requirements  we  need  workers  trained  in  the  fundamentals  of  all  branches  of  science  who  can  bring  to  their 
work  the  devotion,  the  enthusiasm,  the  optimism  and  the  imagination  so  essential  to  success  in  any  work  and 
doubly  so  in  research.  We  need  the  aid  of  all  who  can  helj)  in  the  training  of  research  men." — Mr.  C.  E.  Skinner, 
at  the  Keynote  Session. 

"The  food  production  is  not  to  be  maintained  l)y  the  ordinary  processes  of  economic  regulation,  particularly 
when  the  law  of  supply  and  demand  is  so  much  interfered  with  or  even  abrogated.  Many  movements  and  ac- 
tivities will  influence  the  production,  but  foin-  are  of  paramount  importance:  1  We  must  save  the  food.  ...  2  We 
must  save  labor.  ...  3  We  must  grow  more  food  on  the  small  home  properties  in  city  and  town  and 
suburb.     ...     4  We  must  directly  increase  production  on  farms." — Dr.  L.  H.  Bailey,  at  the  Keynote  Sessiori. 

"Precisely  stated,  the  fuel  problem  is  that  the  coal  bin  of  the  United  States  is  not  full.  How  much  do  we  need 
to  fill  it?  One  hundred  million  tons.  Can  we  get  it?  We  will  try  to  produce  more  coal.  We  may  produce  50,000,- 
000  tons  more  than  we  have  ever  produced,  but  we  shall  have  to  save  another  50,000,000-  ...  It  is  pre- 
eminently the  function  of  the  engineer  to  use  coal  with  economy." — Pnf.  L.  P.  Breckenridge,  at  the  Keynote  Session. 

"The  solution  of  the  crippled-soldier  problem  .  .  .  consists  of  a  type  of  education  that  is  new  in  that  it 
eliminates  the  greatest  amount  of  waste  possible  in  the  educational  process.  It  teaches  the  one  best  way  at  the 
outset.  .  .  .  The  engineer  is  the  natural  person  to  whom  the  world  now  looks  to  find  the  one  best  way." — 
Major  Frank  B.  Gilhreth,  at  the  Management  Session. 

"This  Society  is  not  an  assemljlage  of  the  'bandar  log,"  ready  to  chatter  over  the  latest  fad,  but  a  union  of 
men  sincerely  interested  in  benefiting  their  country  through  science.  ...  At  this  time,  while  we  are  at  war, 
there  is  no  limit  to  the  sacrifice  that  ought  to  he  made  to  the  common  good,  and  to  the  work  that  ought  to  be 
done  by  the  members  individually  and  the  Society  as  a  whole  toward  the  success  of  our  country  in  war.  There 
is  a  difference,  however,  between  individual  activity  and  collective  activity.  This  is  the  time  when  the  individual 
can  offer  himself,  and  when  the  Society  can  best  serve  as  simply  the  intermediary  for  assisting  the  individual  to 
serve  well." — Dr.  Ira  N.  Hoiiis,  at  the  Business  Meeting. 


Papers  on  Specific  War  Problems  Solicited 

THE  American  Society  of  Mechanical  Engineers  solicits  original  papers  upon  subjects  of 
mechanical-engineering  interest,  particularly  papers  devoted  to  specific  engineering- 
problems  of  the  war,  for  presentation  and  discussion  at  its  forthcoming  Spring  Meeting 
to  be  held  in  Worcester,  Mass,  May,  1918.  The  manuscripts  of  such  papers  should  be  sub- 
mitted not  later  than  March  15  to  the  Secretary.  29  West  39th  Street,  New  York  City, 
who  will  refer  them  to  the  Committee  on  Meetings  for  consideration. 

Papers  for  presentation  and  discussion  at  meetings  of  Sections  of  the  Society,  which  are 
organized  in  22  centers  throughout  the  country  and  which  hold  meetings  monthly  from  Sep- 
tember to  jNIay,  are  also  solicited.  Correspondence  regarding  Sections  papers  should  be  ad- 
dressed to  the  respective  Sections  chairmen  as  follows: 

Atlanta,  Ga..  .  .Oscar  Elsas,  Fulton  Bag  &  Cotton  Mills  Los  Angeles,  Cal.  Francis  G.  Pease,  Mt.  Wilson  Solar 
Baltimore,  Md. .  .  W.  W.  ^•arney,  1^221  Calvert  Building  Observatory,  Pasadena 

Birmingham,  Ala.      J.  H.  Kliuck,   1146  Brown-Marx  J/Z/wa^/A-ee,  n'('s.  W.  M.  White,  Allis-Chalmers  Co. 

^"'''^'"S  Minnesota,  Minn. . H.  LeRoy  Brink,  63  S.  Robert  St. 

Bosto7i,  Mass..  .A.  C.  Asliton,  161  First  Street,  Cam-      ^r      ,^  ,  r        tt   t    tt  j.         r^-.,  t  i-       c^      ^ 

bridoe  ''^"'  '''''ff'"*'  La. .  H.  L.  Hutson,  721  Lowerline  Street 

Buffalo,  N.  I'..  .F.  E.  Cardullo,  759  Amherst  Street  ^ew  York,  X.  V.    John  H.  Norris,  -120.3  First  Avenue, 

Chicago,  III Alexander  D.  Bailey,  21  Elmwood  Ave., 

La  Grange  Ontario,  Can..  ..Robt.  W.  Angus,  Univ.  of  Toronto 

Cincinnati,  0...  Geo.  Langen,  Cincinnati  Planer  Co.  Philadelphia,  Pa.  Lewis  F.  Moody,  408W.Chelten  Ave., 

Connecticut H.  B.  Sargent,  247  Church  Street,  New  Germantown 

^''^^'^^  Providence,  R.  1. .  R.  W.  Adams,  1012  Turks  Head  Bldg. 

Detroit,  Mich.  .G.   W.   Bissel,   Michigan  Agricultural  .         n  ,     vt    v   j}  \        one,  n  }  c 

Colleo-e    E    Lansing  ''""  frannsco.  Cat.  .ti.  b.  Raber,  2027  Delaware  St., 


Erie,  Pa M.  W.  Sherwood,  Burke  Electric  Co. 


Berkeley 
St.  Louis,  Mo. .  R.  L.  Radchffe,  701  Laclede  Gas  Bldg. 


Indianapolis,  Ind..W.  H.  Insley,  Insley  Manufacturing 

Company  Worcester,  Mass.  ..H.  P.  Fairfield,  1  Dayton  Street 

All  papers  accepted  for  a  general  meeting  are  printed  in  pamphlet  form  in  advance  of  the 
meeting  and  are  available  to  the  membership  of  the  Society.  Also,  comprehensive  abstracts 
of  the  papers  are  printed  in  the  monthly  Journal  in  advance  of  the  meeting. 

After  presentation  and  discussion,  the  revised  papers  are  printed  in  the  Transactions  of 
The  iimerican  Society  of  Mechanical  Engineers,  issued  annually. 

All  papers  presented  at  Section  meetings  are  considered  by  the  Publication  Committee 
for  publication  in  The  Journal.  The  most  meritorious  Section  papers  are  also  assigned  to 
general  meetings  and  may  be  printed  in  the  Transactions. 

Coming  Section  Meetings 

Providence,  January  2.  Structural  Section.  Paper  to  be  discussed  on  Hard  Pine  and 
Causes  of  Dry  Rot. 

Neio  York,  January  8.    Speaker  to  be  announced. 

Chicago,  January  11.  Dr.  W.  S.  Stratton,  Mem.Am.Soc.M.E.,  will  address  the  Section 
on  the  Work  of  the  Bureau  of  Standards. 

Philadelphia,  February  26.  Supplement  to  Taylor's  Art  of  Cutting  Metals,  by  Carl  G. 
Barth,  Mem.Am.Soc.M.E. 
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SOME  of  the  general  meetings  of  the  Society  have  excelled 
in  the  number  of  members  and  guests  in  attendance, 
some  in  the  notable  speakers  and  papers,  some  in  the 
activity  of  the  discussions,  some  in  the  timeliness  of  the  topics 
on  the  program,  some  in  the  distinguished  receptions  held  by 
the  Society  and  some  in  the  signal  advances  in  the  Society's 
policies;  but  the  38th  Annual  Meeting  held  in  the  Engineering 
Societies  Building  from  December  4  to  7,  1917,  will  go  down 
in  the  annals  of  the  Society  as  having  excelled  in  all  of  these, 
and  in  one  other — the  outspoken  patriotism  evoked  by  the 
nation's  crisis  in  which  engineers  are  playing  no  small  part. 

The  note  of  patriotism  sent  forth  by  Dr.  Ira  N.  HoUis,  Presi- 
dent of  the  Society  for  1917,  at  the  opening  session  was  echoed 
again  and  again  throughout  the  meeting  and  imparted  to  the 
entire  proceedings  the  nature  of  a  War  Convention,  which  is 
likely  to  have  a  far-reaching  effect  upon  the  relations  of  the 
engineer  to  the  Government  in  this  emergency. 

Opening  Session 

At  the  beginning  of  the  session  on  Tuesday  evening.  Presi- 
dent Hollis  said  it  had  been  decided  to  omit  the  regular  presi- 
dential address  in  order  that  there  might  be  time  to  listen  to 
one  who  had  been  honored  by  this  nation,  Hon.  William  H. 
Taft,  Ex-President  of  the  United  States;  and  to  confer  Hon- 
orary Membership  on  one  who  had  consti-ucted  the  greatest 
engineering  work  on  earth,  Major-General  George  W.  Goethals. 
Continuing,  Dr.  Hollis  said : 

"  The  Committee  on  Meetings  decided  in  the  late  summer 
to  change  the  character  of  our  convention  this  year  on  ac- 
count of  the  exceptional  conditions  in  which  we  find  ourselves. 
It  is  our  first  annual  meeting  held  during  a  war  in  which  we 
are  participants.  Many  of  our  members  have  gone  already, 
and  many  are  going  to  voluntary  service  in  the  earnest  hope 
of  making  themselves  useful  to  their  country.  Three  of  the 
Council  are  officers  in  the  army:  Major  John  H.  Barr,  Major 
William  B.  Gregory  and  Major  Max  Toltz;  and  others  are 
serving  well  in  civilian  capacities.  So  much  time  is  given 
by  the  engineers  to  invention,  research,  and  manufacture  for 
war  purposes,  that  we  could  not,  if  we  wished,  conduct  the 
usual  technical  program.  Thus,  by  force  of  circumstances, 
as  well  as  by  the  cheerful  acquiescence  of  the  Council  and 
members,  we  turn  our  thoughts  to  public  service  and  to  dis- 
cussion that  will  help  us  to  see  our  way  more  clearly  through 
this  black  calamity  that  has  overtaken  all  the  world. 


"  As  American  citizens,  we  hold  our  country  to  be  the 
asylum  for  the  oppressed,  the  home  of  opportunity  for  the 
lowly,  and  the  land  of  faith  in  honor,  truth  and  justice  among 
nations,  as  well  as  among  individuals. 

"  As  engineers,  our  creed  knows  no  compromise  between 
might  and  right.  It  knows  no  pacifism  that  requires  us  to 
turn  the  other  cheek  to  the  assassin  of  all  that  humanity  has 
held  dear.  The  right  to  live  was  g^ven  to  us  by  the  Almighty, 
and  we  believe  that  '  they  who  take  the  sword  shall  perish 
with  the  sword.'  Unhappily,  all  who  are  led  by  them  share  the 
same  fate.  We  also  believe  in  the  justice  of  that  penalty.  We 
now  hold  the  sword  of  the  Lord  and  of  Gideon  in  our  hands, 
to  use  with  all  our  strength  against  the  barbarians  of  this 
twentieth  century,  so  that  science  may  be  made  safe  for  all 
mankind.    And  we  have 

"  '  Never  doubted  clouds  would  break, 

Never    dreamed,    though    right    were    worsted,    wrong 
would  triumph.' 

"  We  have  asked  one  who  has  held  the  highest  office  in  this 
country,  and  another  who  has  completed  the  greatest  engi- 
neering feat  on  earth,  to  assist  us  in  giving  ourselves  anew 
to  the  service  of  our  country;  but  I  should  fail  my  purpose 
if  I  did  not  call  attention  to  one  aspect  of  the  war. 

"  What  are  we  to  get  out  of  this  war?  Not  land,  not  booty, 
not  empire,  for  we  have  disclaimed  all  these.  We  have  gone 
in  for  humanity,  making  the  great  sacrifice  of  ourselves  in 
the  hope  that  the  next  generation  may  find  itself  the  better 
for  our  share  in  this  struggle.  Our  resources  will  be  wasted 
on  the  unessentials  of  civilization;  the  blood  of  our  young 
men  will  be  shed  on  many  battlefields,  and  our  old  people  will 
spend  their  declining  years  in  sorrow,  some  even  in  misery, 
as  a  consequence  of  our  participation  in  this  war.  What, 
then,  are  we  to  get  out  of  it? 

"  When  we  stop  to  think  of  the  willingness  virith  which  thou- 
sands of  men  and  women  are  working  under  hard  conditions 
to  train  themselves  for  war,  we  find  a  new  dignity  in  labor, 
and  we  gather  from  it  a  new  force  that  can  be  made  to  supply 
the  solvent  of  future  struggles  between  capital  and  labor. 
There  are  many  employers  serving  now  on  the  battle  line  and 
many  more  employees  serving  under  them,  where  the  hardships 
and  the  deadly  routine  are  infinitely  greater  than  in  any  of 
the  old  industries.  Yet  the  suspicions  and  the  bitter  an- 
tagonisms are  gone.  The  relation  between  a  good  commander 
and  his  soldiers  is  exactly  what  we  should  have  between  em- 
ployer and  employee.     Those  who  have  been  involved  in  a 
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common  risk  and  a  common  service  in  face  of  death,  will  find 
a  new  conception  of  industrialism  after  the  war  is  over. 

"  Can  the  virtues  of  war,  the  comradeship  of  the  battlefield, 
not  be  made  to  survive  in  the  peace  that  will  come  some  day? 
Is  it  not  possible  to  learn  from  this  struggle  that  the  age-long 
war  between  employer  and  employee  never  was  necessary  and 
never  should  have  existed  ?  Is  it  not  possible  to  learn  that  all 
mankind  are  involved  in  a  common  fate  made  happier  and 
better  by  mutual  imderstanding  and  mutual  service?  Is  it 
not  possible  to  learn  further  that  the  power  of  wealth  can 
be  enjoyed  only  through  the  use  to  which  it  is  put?  If  not, 
our  country  is  sentenced  to  mOitarism  for  generations  to  come, 
and  democracy  will  never  be  safe  for  any  nation. 

"I  have  been  struck  by  a  description  that  should  stand  to 
us  as  the  pattern  by  which  we  may  well  hope  to  plan  our  lives. 
It  is  that  of  The  Beloved  Captain  in  one  of  the  war  books, 
whose  career  on  the  battle  front  carries  a  lesson  to  all  who 
are  leaders  of  other  men. 

'  He  came  in  the  early  days  when  we  were  still  at  recruit 
drills.  Tall,  erect,  smiling,  so  we  first  saw  him,  and  so  he 
remained  to  the  end.  He  had  a  smile  for  almost  everyone, 
but  we  thought  he  had  a  different  smile  for  us.  We  looked 
for  it,  and  we  were  never  disappointed.  It  meant  that  we 
were  his  men  and  that  he  was  proud  of  us  and  sure  that  we 
were  going  to  do  well,  and  it  made  us  determined  that  we 
would.  No  trouble  of  ours  was  too  small  for  him  to  attend  to. 
When  we  started  route  marches,  for  instance,  and  our  feet 
were  blistered  and  sore,  as  they  often  were  at  first,  you  would 
have  thought  that  they  were  his  own  feet,  from  the  trouble  he 
took. '  He  came  into  our  rooms  and  if  anyone  had  a  sore  foot, 
he  would  kneel  down  on  the  floor  and  look  at  it  as  carefuUy 
as  if  he  had  been  a  doctor.  Then  he  would  prescribe,  and 
the  remedies  were  ready  at  hand,  being  borne  by  the  sergeant. 
There  was  no  affectation  about  this,  no  striving  after  effect. 
It  was  simply  that  he  felt  that  our  feet  were  important  and 
that  he  knew  that  we  were  pretty  careless.  Nevertheless, 
there  was,  in  our  eyes,  something  almost  religious  about  this 
care  for  our  feet.  It  seemed  to  have  the  touch  of  Christ  about 
it  and  we  loved  and  honored  him  the  more.  We  knew  that 
we  should  lose  him,  and  so  it  proved.  If  ever  there  were  a 
moment  of  danger,  he  was  on  the  spot.  No  one  would  shirk 
if  he  were  there.  There  was  not  one  of  us  but  would  gladly 
have  died  for  him.  One  day  a  torpedo  fell  into  the  trench 
and  buried  some  of  our  chaps.  The  fellows  next  to  them  ran 
to  dig  them  out.  Of  course,  he  was  one  of  the  first;  and  then 
came  another  torpedo  in  the  same  place.    That  was  the  end. 

'  Somehow  he  lives,  and  we  who  knew  him  do  not  forget. 
We  feel  his  eyes  are  on  us.  We  still  work  for  that  wonderful 
smile  of  his.  There  are  not  many  of  the  old  lot  left  now,  but 
I  think  that  those  who  "  went  West "  have  seen  him.  When  they 
got  to  the  other  side,  I  think  they  were  met.  Some  one  said, 
"  Well  done,  good  and  faithful  servant,"  and,  as  they  kneeled 
before  that  gracious,  pierced  Figure,  I  reckon  they  saw  nearby 
the  captain's  smile.  Anyway,  in  that  faith  let  me  die,  if  death 
should  come  my  way,  and  so  I  think  I  shall  die  content.' 

"  Donald  Hankey,  who  wrote  that,  had  his  wish.  He  joined 
his  beloved  captain  when  he  was  killed  on  the  western  front 
October  26,  1916. 

"  The  best  that  we  have  survives  in  such  memories.  They 
are  worth  all  the  triumphs  in  politics,  business  and  war.  The 
finest  measure  of  George  Washington's  greatness  is  not  found 
in  the  surrender  of  CornwaUis,  but  in  the  tears  of  his  officers 
when  he  gave  up  the  command  of  the  American  Army.  And 
Abraham  Lincoln  will  last  through  the  centuries,  not  as  the 
President  of  a  triumphant  Union,  but  as  the  man  who  freed  the 
slaves,  and  who  in  one  short  speech  at  Gettysburg  dedicated 
this  nation  for  all  time  to  the  freedom  and  brotherhood  of 
man.  The  noble  gentleman  who  is  sitting  here  on  the  stage 
with  us  will  be  remembered  by  our  children  not  on  account  -^f 


his  great  acts  while  President,  but  for  the  faith  and  love  his 
gentle,  generous  kindness  have  inspired  in  the  heart  of  every 
American  citizen. 

"  Is  there  any  man  in  this  room  who  does  not  envy  the  beloved 
captain  ?  There  are  few  employers  in  America  who  would  not 
exchange  places  with  him,  who  would  not  willingly  trade  that 
memory  for  a  thousand  victories  in  the  strikes  that  have 
wasted  energies.  There  are  few  men  in  the  unions  who  would 
not  surrender  to  an  employer  like  that.  The  poorest  in- 
heritance of  the  war  will  be  material  gain  and  the  pride  that 
glories  in  greater  wealth  and  greater  power.  Its  most  precious 
heritage  will  be  the  memories  that  teach  the  value  of  work 
well  done  in  behalf  of  those  in  our  command.  That  I  believe 
to  be  fundamentally  the  faith  of  the  American  engineer,  and 
that  I  hope  may  become  the  practical  ideal  of  every  captain 
of  industry.  There  are  many  such  men  in  America,  and  if  this 
war  only  reveals  them  to  us,  we  may  find  some  compensation 
for  the  lives  that  we  must  give. 

"  We  all  know  men  who  are,  under  the  right  conditions, 
capable  of  becoming  beloved  captains.  In  their  unselfish  mod- 
esty we  sometimes  forget  the  qualities  they  possess,  and  the 
power  of  expressing  to  them  our  understanding  is  often 
denied  us. 

Introduction  of  the  President-Elect 

At  the  conclusion  of  these  remarks.  Dr.  HoUis  introduced  to 
the  membership  President-Elect  Charles  T.  Main,  who  was  then 
escorted  to  the  platform.  In  presenting  him  to  the  audience  Dr. 
HolUs  said: 

"  Happily,  my  opportunity  has  come  tonight  in  presenting 
to  this  company  one  who  in  another  year  will  be  known  to 
our  whole  family,  as  he  is  already  known  and  understood  by 
a  few  of  us.  I  could  not  have  hoped  for  a  better  fate  than  to 
have  my  year  of  service  buttressed  up  by  two  such  men  as  the 
quiet,  unassuming  gentleman  who  preceded  me  in  office,  and 
the  next  President  of  The  American  Society  of  Mechanical 
Engineers,  Charles  T.  Main." 

In  acknowledging  the  introduction,  the  President-Elect 
thanked  the  members  of  the  Society  for  conferring  upon  him 
such  a  great  honor  of  leading  the  Society  through  a  period  of 
great  effort  and  responsibility.     He  continued: 

"  During  the  past  year,  under  the  leadership  of  our  beloved 
captain,  many  things  have  been  accomplished,  but  far  less  than 
he  has  wished  could  have  been  done.  I  shall  endeavor  to  main- 
tain and  uphold  the  traditions  of  our  Society  and  to  carry 
on  his  good  work,  but  nothing  worthy  of  mention  will  be  ac- 
complished without  the  support  of  the  whole  membership.  The 
work  of  one  man,  or  the  life  of  one  man,  is  a  mere  drop  in  the 
bucket  in  the  great  work  which  we  have  to  do  for  the  cause  of 
humanity." 

"  The  record  of  the  engineering  profession  and  the  work 
which  it  has  done  in  the  past  year  is  worthy  of  mention,  but  I 
feel  that  we  have  hardly  begun  to  bear  the  full  measure  of  the 
work  which  we  should  do,  and  I  trust  that  in  the  next  year  we 
may  do  something  which  is  commensurate  with  our  responsibili- 
ties. 

"  This  is  not  a  time  to  discuss  future  policies,  and  it  would 
be  impossible  to  do  so  owing  to  the  rapidly  changing  condi- 
tions. But  there  is,  however,  one  ruhng  and  central  motive 
which  every  member  of  this  Society  and  every  citizen  of  this 
country  should  set  up,  the  concentration  of  intellect,  strength, 
resources  and  life,  if  necessary,  to  a  satisfactory  ending  of  this 
great  war." 
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Honorary  Mkmbership  for  General  Goethals 

Following  the  introduction  of  Mr.  Main  was  the  conferring 
of  Honorary  Membership  upon  Major-General  George  W. 
Goethals.  In  presenting  Major-General  Goethals  Dr.  HoUis 
very  happily  recalled  a  little  personal  incident: 


"  A  few  years  ago  I  spent 
a  week  on  the  Isthmus  with  our 
newest  member.  He  had  as 
butler  a  conglomerate  wreck  of 
^  the  Latin  races,  named  Be- 
noit.  Whatever  happened  to 
the  organization  of  the  Canal, 
Benoit  went  with  the  house  of 
the  commanding  officer.  He 
held  his  office  against  all 
comers  by  means  of  a  carving 
knife,  and  the  Colonel  could 
not  discharge  him.  In  fact,  it 
lay  between  the  two  which 
would  discharge  the  other. 
That  was  the  one  weakness 
of  the  Canal  administration. 
I  reveal  this  now  lest  you  think 
him  more  than  human. 

"  We  who  see  him  here  know 
his  stronger  side,  and  we  wel- 
come him  as  a  brother  engineer 
in  whose  great  accomplishment 
we  take  a  pride.  He  belongs 
peculiarly  to  us,  for  his  talents 
have  been  expended  on  the  es- 
sentials of  modern  civilization 
rather  than  on  the  destructive 
elements  of  war. 

"  Honorary  membership  ex- 
presses for  the  members  of  our 
Society  the  highest  gift  we  can 
iestow,  and  we  give  it  to 
George  W.  Goethals  in  recog- 
nition of  his  great  work  as  an 
engineer  and  of  his  fearless 
execution  of  duty  in  carrying 
the  Panama  Canal  to  its  com- 
pletion." 


SPIRIT  OF  THE  ANNUAL  MEETING 

There  is  one  ruling  and  one  central  motive 
which  every  member  of  this  Society  and  every 
citizen  of  this  country  should  set  up,  the  con- 
centration of  intellect,  strength,  resources  and 
life,  if  necessary,  to  a  satisfactory  ending  of  this 
great  war.  Mr.  Charles  T.  Main 

In  the  changes  that  are  coming,  the  engineer 
can  no  longer  dwell  within  his  technical  shell, 
and  he  must  prepare  himself  to  become  a  citizen 
of  the  world  upon  ivhose  shoulders  great  eco- 
nomic and  social  burdens  are  placed. 

Dr.  Ira  N.  Hollis 

If  we  have  not  at  this  moment  a  clear  vision 
of  whither  we  are  tending,  now  is  the  time  of 
all  times  to  take  stock  of  ourselves  and  to  re- 
direct our  course,  whether  this  course  is  in  con- 
formity with  time-honored  definitions  or  not. 
Change  is  not  necessarily  synonymous  with 
progress,  but  there  is  no  progress  without  change 
No  one  can  doubt  that  the  scientist  and  the 
engineer  are  to  be  the  most  important  industrial 
figures  of  the  near  future.  If  we  are  faithful  to 
our  duties  we  shall  be  of  greater  importance 
politically  and  socially,  but  to  accomplish  this 
we  must  broaden  our  vision  and  get  about  our 
business,  which  is  the  industrial  organization  of 
our  country. 

Prof.  Dexter  S.  Kimball 

You  engineers,  all,  constitute  one  of  the  two 
professions  that  are  indispensable  to  the  country 
in  the  carrying  on  of  the  struggle  to  ivhich  the 
people  of  the  United  States  are  about  to  devote 
themselves,  yours  and  the  medical  profession. 
.  .  .  the  engineer  students  and  the  medical 
students  should  be  required  to  go  on  and  com- 
plete their  preparation  as  engineers  and  physi- 
cians, so  that  they  may  become  engineers  and 
doctors,  and  then  he  gathered  into  the  service  of 
the  Government  in  this  war.     .     .     . 

Hon.  William  H.  Taft 


work,  and  must  have  appreciated  the  mechanical  work  done 
in  the  states  in  order  that  we  might  carry  it  forward.  Those 
of  you  who  have  visited  the  Canal  since  its  completion,  and 
have  seen  the  satisfactory  working  of  the  machinery  of  the 
locks,  the  dredging  equipment  used  in  the  removal  of  the  slides, 
and  the  various  other  appliances,  must  have  appreciated  the 

work  of  the  mechanical  engi- 
neers in  the  designing  and  con- 
struction of  that  machinery; 
and,  realizing  the  assistance 
that  they  gave  in  the  work, 
during  its  constructive  period, 
and  appreciating  this  assistance 
in  its  operative  period,  you 
may  perhaps  form  some  idea 
of  the  appreciation  I  have  for 
the  honor  that  this  Society  has 
conferred  upon  me,  by  electing 
me  an  honorary  member,  and 
I  want  to  thank  you  heartily 
for  this  honor." 


Major-General    Goethals,    in 
accepting  the  honor,  said : 

"  Mr.  President,  Ladies  and 
■Gentlemen :  It  is  generally  be- 
lieved that  I  built  the  Panama  Canal.  That  is  a  mistake.  The 
man  who  dug  it  claims  to  have  built  it,  his  successor  in  office 
claims  to  have  built  it,  and  I  claim  to  have  been  one  of  fifty 
thousand  men  who  built  it.  I  learned  exactly  where  I  came  in, 
in  a  trip  that  I  took  across  the  Canal  in  a  Panama  Railroad 
train,  when  a  foreman  describing  the  Canal  to  a  visitor  led  the 
visitor  to  understand  that  he  was  doing  pretty  much  all  of  it. 
The  visitor  finally  turned  to  him  and  said,  '  What  is  the  old 
man,  as  you  call  him,  doing? '  The  foreman  replied,  '  Oh,  he 
comes  around,  and  sees  us  doing  it,  jollies  us  a  bit,  and  then 
goes  back  and  sits  in  the  office  and  entertains  visitors.' 

"  Those  of  you  who  visited  the  Canal  during  the  construction 
period  must  have  appreciated  the  part  performed  by  the 
mechanical  engineers  in  the  machinery  that  we  used  for  the 
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Address  bt  Ex-President 
Taft 

In  introducing  Hon.  William 
H.  Taft,  Ex-President  of  the 
United  States,  who  delivered 
a  stirring  address  on  the  na- 
tion's call  to  the  professional 
man,  published  in  full  in  this 
issue.  Dr.  Hollis  could  not  re- 
sist relating  a  little  personal 
experience,  saying : 

"  Last   year  I   came   to   the 
annual    session    fresh    from    a 
meeting    in    Worcester,    which 
I    attempted    to    attend    with 
our   ex-president,    by   way    of 
a   freight    elevator.      The    ele- 
vator went  down,  not  up,  and 
we    stuck    until    we    had    un- 
loaded   a    few    of    the    heavy 
men    into    a    dark    cellar.      I 
was  there  struck  with  the  ad- 
mirable   good    nature    of    this 
evening's  speaker  in   assisting 
to  tide  over  the  embarrassment 
of  the  elevator  man,  and  of  his  , 
escort   to    the   platform.      His 
wide  sympathies  cover  a  vast 
range,  from  the  administration  of  a  nation's  business  to  the 
simplest  affairs  of  daily  life.     He  is  equally  at  home  with  a 
school  boy  on  the  train  as  with  the  representative  of  a  great 
empire.    He  can  say,  in  the  words  of  Terence,  '  Homo  sum,  et 
humani  a  me  nil  alienum  puto,'  a  free  translation  of  which : 
'  I  am  a  man,  and  nothing  that  relates  to  man  can  be  foreign 
to  my  heart,'  expresses  him  exactly. 

"  We  welcome  him  here  as  one  of  ourselves,  as  an  agent  of 
mercy  in  this  war,  and  as  the  finest  example  of  citizenship  in 
a  republic,  Mr.  William  H.  Taft." 

Before  beginning  his  address,  Mr.  Taft  said :  "  I  find  that 
I  have  come  to  the  meeting  of  this  Society  to  hear  a  good  deal 
that  I  have  to  defend  myself  against.  This  suggestion  that  the 
elevator  went  down  because  I  was  in  it  is  not  correct — that 
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is  not  the  reason — that  elevator  was  in  the  region  where  the 
collegiate  institution,  that  fine  school  over  which  your  President 
presides,  conducts  instruction  in  the  matter  of  mechanical  en- 
gineei-ing  (loud  laughter) — he  just  had  not  calculated  the  load, 
that  was  all." 

The  Engineer  and  the  War 

On  Wednesday  began  the  professional  sessions  of  the  meet- 
ing, starting  with  the  all-day  war  session,  at  which  was  given 
a  series  of  remarkable  addresses  on  the  gi-eat  engineering  prob- 
lems of  the  war.  The  opening  address  by  President  HolUs  on 
Universal  Public  Service  in  Peace  and  War  sounded  the  key- 
note. The  large  audience  was  responsive  to  the  point  of  en- 
thusiasm, and  reflected  the  fine  spirit  of  patriotism  which  was 
so  strongly  characteristic  of  the  opening  session  on  the  pre- 
vious evening. 

Several  of  the  sessions  throughout  the  convention  were  in- 
spired by  the  conditions  existing  in  this  time  of  crisis.  In  fact, 
the  first  meeting,  that  of  the  Gage  Committee,  on  Tuesday 
afternoon,  was  of  this  character.  Many  delegates  were  in  at- 
tendance representing  departments  of  the  Government,  gage 
manufacturers,  manufacturers  of  munitions  in  this  country 
and  Canada,  the  Canadian  Munitions  Board,  etc.  Questions 
of  the  certification  of  gages  and  the  maintenance  of  standards 
in  order  to  promote  rapid  and  accurate  manufacturing  meth- 
ods were  thoroughlj-  discussed. 

One  session  under  the  direction  of  the  Sub-Committee  on 
Machine  Shop  Practice  was  devoted  to  the  question  of  Inspec- 
tion, with  particular  reference  to  the  manufacture  of  muni- 
tions. Another  session  dealt  with  new  problems  of  manage- 
ment incident  to  the  war — namely,  the  emplojinent  of  women 
in  the  skilled  industries,  and  particularly  in  machine  shops; 
and  the  training  of  crippled  soldiers,  preparations  for  which 
are  now  being  made  by  the  Government,  in  order  that  maimed 
or  crippled  men  returning  from  the  front  may  continue  to  be 
useful,  self-supporting  elements  in  society. 

Professor  Kimball's  Address 

The  character  of  the  whole  convention  was  strikingly  sum- 
marized by  Prof.  D.  S.  Kimball  in  his  address  on  The  Relation 
of  Industrial  Management  to  Engineering,  who  at  the  luncheon 
said  that  "  engineering  was  broadening  to  include  fields  for- 
merly not  considered  related  to  the  profession,  and  its  ramifica- 
tions are  now  so  extensive  that  redefining  the  aims  of  the 
Society  would  be  appropriate.'' 

In  speaking  of  the  broadening  scope  of  mechanical  engineer- 
ing, and  of  engineering  in  general,  Professor  KimbaU  men- 
tioned various  subjects  which  cannot  be  placed  in  any  definite 
department,  but,  nevertheless,  must  be  dealt  with  by  engineers 
as  such.  He  said  he  would  like  to  have  an  inquiry  made  into 
the  aims  and  objects  of  our  Society  ...  in  a  statesman- 
like manner  without  reference  to  persons  or  groups  of  persons, 
but  with  the  sole  object  of  finding  out  what  is  best  for  the 
Societj-  and  what  will  insure  to  it  an  enduring  future. 

"  There  will  never  be  a  better  or  more  opportune  time  to  con- 
sider this  subject.  Everj'  loyal  American  is  now  asking  him- 
self what  are  his  duties  and  responsibilities.  Every  technical 
school  is  facing  a  reorientation  of  its  purposes  and  aims.  As  a 
nation  we  are  facing  a  period  of  self -analysis  that  may  result 
in  changing  some  of  our  fimdamental  policies.  I  am  not  so 
sure,  for  instance,  that  we  shall  continue  to  be  a  '  refuge  for 
the  oppressed  of  the  earth  '  unless  we  are  quite  sure  that  the 
aforesaid  oppressed  are  really  in  pursuit  of  the  liberty  and 


happiness  that  we  all  hold  so  dear.  Americanization  may  in- 
deed be  a  part  of  the  work  of  all  organized  bodies  that  are 
interested  in  the  existence  of  the  Republic." 

General  Sessions 

At  the  Business  Meeting,  President  Hollis's  address  dealt 
with  the  activities  of  the  Society  for  1917,  and  was  in  the 
nature  of  a  report.  Following  it  was  the  presentation  by  Mr. 
W.  M.  McFarland  of  a  bust  of  Rear- Admiral  B.  F.  Isherwood^ 
late  Honorary  Member  of  the  Society.  Amendments  to  the 
Constitution  and  By-Laws  were  presented  and  voted  on  for 
issue  in  letter-ballot,  and  other  business  transacted  as  recounted 
elsewhere  in  this  number. 

Besides  these  distinctly  war  sessions  there  were  technical 
sessions  of  the  usual  high  order  of  merit  on  the  Power  Plant, 
Textile  Subjects,  the  Protection  of  Industrial  Workers,  and 
general  topics.  In  fact,  there  has  never  been  so  wide  a 
diversity  of  subjects  discussed  at  a  convention,  and  subjects 
of  so  great  importance,  as  at  the  meeting  just  closed. 

On  Friday  the  sessions  were  fittingly  brought  to  a  close  by 
the  beginning  of  one  of  the  most  important  undertakings  in 
the  history  of  the  Society.  This  was  the  public  hearing  of 
the  Power  Test  Committee,  attended  by  official  representatives 
from  various  engineering  societies,  college  laboratories,  gov- 
ernmental departments,  railroads  and  manufacturing  firms. 
The  present  Power  Test  Codes  of  the  Society  were  discussed 
and  suggestions  offered  for  their  comprehensive  revision. 

Entertainhext  Features 

The  entertainment  features  of  the  convention  consisted  of 
a  "  get-together ''  meeting  for  members,  at  which  the  members 
did  as  they  were  instructed — forgot  the  cares  of  life  and  joined 
in  general  good-fellowship.  Past-President  John  R.  Freeman 
held  the  interest  of  the  audience  by  his  amusing  and  enlighten- 
ing anecdotes  of  his  trip  to  the  Orient  last  winter.  There  were 
other  entertaining  features  pro\'ided  by  the  New  York  Com- 
mittee. On  Thursday  evening.  Dr.  John  A.  Brashear  gave  his 
remarkably  fine  lecture  on  the  Science  of  the  Beautiful  in 
Commonplace  Things,  which  was  followed  by  a  reunion  and 
dance,  at  which  everyone  thoroughh'  enjoyed  himself.  This 
lecture  was  accompanied  by  many  striking  demonstrations 
which  appealed  strongly  to  the  sense  of  the  beautiful,  and 
which  will  long  be  remembered  by  the  large  audience  of  per- 
sonal friends  who  greeted  "  Uncle  John."  There  was  also  a 
ladies  reception  and  tea  on  Wednesday  afternoon. 

Registration 

The  total  registration  was  1965,  of  which  1115  were  members 
and  850  were  guests.  This  registration  exceeded  last  year's 
by  88,  and  was  representative  of  all  parts  of  the  country.  The 
national  character  of  the  Society,  however,  was  quite  as 
strongly  emphasized  by  the  delegates  present  from  the  various 
Local  Sections  of  the  Society,  of  which  19  had  representatives 
in  attendance.  Important  features  of  the  meeting  were  a 
Sections'  Session,  a  Sections'  luncheon  and  a  Sections'  con- 
ference. 

In  this  number  of  The  Journal  will  be  found  an  account 
of  the  sessions  devoted  to  subjects  relating  to  the  war,  includ- 
ing the  address  by  Ex-President  Wm.  H.  Taft;  the  business- 
transactions;  Sections'  Sessions,  and  Entertainment  Features^ 
The  address  by  Prof.  Kimball  and  the  account  of  the  strictly 
technical  sessions  and  of  the  Power  Test  hearing  will  be  given. 
in  the  next  issue. 
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Delivered   at   the   Opening   Session   of   the  38th   Annual   Meeting   and   Setting   Forth   to   the 
Professional  Men  of  America  What  the  Country  is  Fighting  For 


IT  is  a  great  honor  aud  pleasure  to  be  here  in  this  company 
to  take  part,  if  I  may  so  say,  in  your  act  of  recognition  of 
one  of  the  world-reputed  members  of  the  general  profes- 
sion of  engineering.  Major  Goethals,  as  he  was  when  I  first 
knew  him,  did  build  the  Panama  Canal,  whatever  he  says  and 
whatever  he  claims.  I  am  able  to  testify  to  it,  because  I  was 
there  for  eight  years  and  saw  him  do  it,  and  I  know  the  trouble 
he  had.  I  know  the  struggle  he  had.  I  know  the  power  of 
the  man  in  meeting  difficulties.  I  know  his  tenacity  of  pur- 
pose. I  know  from  its  results,  not  from  my  professional 
knowledge,  but  from  its  results,  his  wonderful  ability  as  an 
engineer  in  all  the  fields  of  engineering,  because  that  task 
commanded  a  knowledge  of  every  branch  of  engineering.  I 
know  his  power  for  managing  men.  I  know  of  his  genius  of 
common  sense,  without  which  it  would  have  been  impossible 
for  him,  in  face  of  the  difficulties,  to  discharge  the  task  which 
he  did  discharge,  and  I  may  say,  because  an  ex-President 
out  of  ofiBce  can  say  anything — so  long  as  it  is  truthful — that 
I  am  profoundly  regretful  that  the  United  States  and  the 
people  of  the  United  States  in  this  great  juncture,  in  this 
great  crisis,  have  not  the  benefit  of  the  great  ability  and 
great  experience  of  General  Goethals.     (Loud  applause.) 

I  was  a  lawyer  and  I  was  a  Judge,  and  I  was  sent  to  the 
Philippines.  I  was  sent  there — well,  I  don't  know  why,  but 
there  was  more  excuse  for  sending  a  man  there  who  did  not 
know  anything  about  the.  subjects  with  which  he  was  to  deal 
in  the  Philippine  Islands,  because  there  were  very  few  men 
who  did,  than  there  is  for  putting  any  man  in  a  position  now 
who  does  not  know  a  great  deal  about  the  subject  in  respect 
to  which  he  is  to  discharge  his  functions.  But,  as  I  say,  I 
went  to  the  Philippines,  and  while  there  it  fell  to  my  lot  to  be 
responsible  for  some  engineering  tasks. 

We  had  to  do  a  good  deal  of  engineering  in  the  Philippines, 
and  I  came  in  contact  with  that  very  distinguished  body  of 
men  who  have  vindicated  their  existence  many  a  time,  and 
have  inspired  great  confidence  in  them  on  the  part  of  the 
people  of  the  United  States — the  Engineers  of  the  United 
States  Army  (applause),  of  wliieh  General  Goethals  is  a 
world  leader. 

And  then,  when  I  came  here  as  Secretary  of  War  it  fell  to 
my  lot  to  be  associated  with  engineers,  civil  engineers,  who 
were  called  in  to  assist  in  the  determination  of  a  problem 
that  had  to  be  met  and  solved  in  the  construction  of  the 
Canal,  and  I  look  back  upon  my  association  with  men  like 
Alfred  Noble ;  Stearns,  of  Boston ;  Freeman,  of  Providence ; 
Randolph,  of  Chicago ;  Parsons,  of  New  York,  who  is  now  at 
the  front,  and  other  engineers,  with  profound  satisfaction. 
(Applause.) 

Engineers  and  Medical  Men  Indispensable 

Now,  you  engineers,  all,  constitute  one  of  the  two  profes- 
sions that  are  indispensable  to  the  country  in  the  eari'ying  on 
of  the  struggle  to  which  the  people  of  the  United  States  are 
about  to  devote  themselves,  yours  and  the  medical  profes- 
sion; you  as  the  constructors  of  all  the  material  and  all  the 
equipment  of  which  so  much  is  needed  now  in  modern  warfare 
to  make   effective  the   work   of  our   boys   at   the   front,   and 


the  medical  profession  to  furnish,  so  far  as  may  be,  the  aid 
in  restoring  to  the  ranks  those  whom  the  fortunes  of  war 
disable. 

We  have  a  conscription  law,  which  is  justified  on  the  ground 
that  it  was  a  selective  draft,  and  we  know  that  under  that 
law  those  whose  services  can  be  most  useful  to  the  country 
in  the  trenches  will  be  sent  over,  and  those  whose  services 
can  be  most  useful  to  the  country  in  preparing  and  in  saving 
men  and  material  will  be  retained  in  their  places  at  home 
BO  that  they  may  not  be  wasted  in  the  trenches  and  elsewhere, 
in  which  others  could  do  just  as  good  work  as  they,  others  who 
could  not  discharge  the  services  required  of  engineers  or  phy- 
sicians. 

England  has,  as  you  know,  made  mistakes  in  her  great  work 
that  she  has  done.  I  do  not  think  we  have  praised  England 
enough.  I  do  not  think  we  realize  how  much  she  has  really 
accomplished.  But  we  should  profit  by  the  mistakes  which 
England  made  in  allowing  her  doctors  and  her  medical  students, 
her  engineers  and  her  engineer  students  to  go  into  the  ranks 
and  be  sacrificed.  Because  of  this,  England  has  reduced  the 
supply  of  those  indispensable  persons,  so  that  she  is  embar- 
rassed, and  greatly  embarrassed. 

Now,  my  friends,  we  ought  not  to  make  the  same  mistake. 
Congress  and  the  Administration  should  see  to  it  that  the 
medical  students  and  the  engineer  students  should  be  reserved 
for  the  work  for  which  they  are  particularly  fitted ;  that  the 
engineer  students  and  the  medical  students  should  be  required 
to  go  on  and  complete  their  preparation  as  engineers  and  phy- 
sicians, so  that  they  may  become  engineers  and  doctors,  and 
then  be  gathered  into  the  service  of  the  Government  in  this 
war  to  help  the  Government  in  those  places  in  which,  as  I 
say,  they  are  indispensable.      (Applause.) 

Now,  there  has  been  a  difficulty — there  seems  to  have  been 
a  fear  that  temporary  exemptions  would  mean  favoritism,  and 
Congress  and  the  Administration  have  not  been  as  prudent 
as  they  should  have  been  with  reference  to  these  invaluable 
agencies  which  we  should  make  as  strong  and  as  full  as  pos- 
sible. Congress  is  now  in  session,  and  therefore  Congress 
ought  to  take  steps  to  give  power,  if  power  is  lacking,  to  the 
Secretary  of  War,  to  the  Secretary  of  the  Navy,  the  Secre- 
tary of  War  particularly,  to  deal  with  embryo  engineers  and 
embryo  medical  students,  so  that  we  may  have  as  many  engi- 
neers and  doctors  as  we  can  possibly  have,  because  we  shall 
need  them  all. 

Of  couree,  other  professions  are  helping  too,  lawyers  and 
ministei-s,  we  are  likely  to  have  enough  of  them  (laughter) — 
and  I  do  not  see  why  exemption  should  be  claimed  for  them — 
and  being  a  lawyer  I  can  say  so.  I  do  not  mean  to  say  that 
lawyers  are  not  patriotic,  that  lawyers  are  not  being  called 
upon  now  for  gratuitous  services  which  they  are  rendering  in 
connection  with  this  draft,  but  I  do  say  that  as  a  permanent 
thing  their  services  are  not  likely  directly  to  promote  the 
winning  of  a  battle  like  Cambrai,  whereas  the  engineers  may 
help ;  and  it  thrills  one's  American  heart  to  know  that  the 
membei-s  of  your  profession,  now  tonight,  are  engaged  in  ex- 
posing themselves  and  fighting  for  the  great  cause,  in  which 
this  Republic  is  so  much  interested,  and  to  which  the  greater 
part  of  the  world  is  so  devoted. 
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Must  Talk  About  the  War 

I  was  not  quite  sure  what  I  ought  to  talk  about  when  I 
came  here.  What  I  have  said  up  to  this  point,  like  the  Presi- 
dent's few  remarks,  has  not  been  my  speech.  One  cannot 
come  before  an  intelligent  audience  like  this  and  fail  to  talk 
about  the  wai-.  I  have  talked  about  the  war  a  good  deal  in 
various  parts  of  the  country  and  I  have  been  impressed  with 
the  feeling  that  the  war  could  be  talked  about  a  good  deal 
more  about  the  country,  throughout  the  country,  to  the  people 
of  the  country,  with  very  great  advantage.  There  are  so 
many  who  are  doubtful — they  are  for  the  Government  and 
they  are  for  the  war,  but  they  are  walking  interrogation  marks 
as  to  whether  we  did  not  make  a  mistake  here,  or  did  not 
make  a  mistake  there,  or  whether  we  are  fully  and  rightfully 
in  the  war,  that  I  think  an  evangel  ought  to  be  preached  on 
the  subject  to  demonstrate  that  we  are  rightfully  in  the  war, 
that  we  never  have  done  anything  that  was  not  justified,  and 
that  the  cause  now  presented  to  us  is  so  righteous  that  if  we 
are  the  people  we  claim  to  be  we  must  win  it  if  it  costs  the 
last  man  and  the  last  dollar  that  we  have.  (Prolonged  ap- 
plause.) 

You  meet  men  who  are  now,  after  we  have  decided  to  go 
into  the  war,  and  after  we  are  in  it,  who  are  now  "  judicially- 
minded  " — that  is  to  say,  they  do  not  say  they  are  neutral,  but 
they  are  judicially-minded.  While  I  am  in  favor  of  being  ju- 
dicially-minded, I  am  not  in  favor  of  masquerading  under  a 
judicial  mind  a  lack  of  that  fine'edge  of  loyal  patriotism  that 
we  need  to  carry  this  country  thi'ough  the  war.  (Applause.) 
I  am  opposed  to  apathy;  I  am  in  favor  of  team  work,  and 
of  knowing  why  we  are  in,  and  what  we  are  going  to  do,  and 
in  favor  of  being  determined  to  do  it.     (Applause.) 

Germany's  Breaches  of  International  Law 

You  will  find  tliis  judicially-minded  person  suggest  that  we 
■were  unneutral  during  the  three  years  that  we  were  not  in 
the  war,  because  we  furnished  ammunition  and  other  suDplies 
to  the  Allies.  Well,  we  had  a  right  to  do  that,  under  inter- 
national law.  Germany  herself  had  agreed  to  that  rule  of 
international  law  with  respect  to  the  power  and  duties  of 
neutrals — not  that  neutral  governments  could  furnish  such 
supplies,  but  that  neutral  governments  could  permit  their  citi- 
zens to  do  so,  the  citizens  taking  the  risk  of  confiscation  of 
those  articles  as  contraband  if  found  upon  the  high  seas. 
And  there  were  those  who  sympathized  with  Germany  after 
the  German  commercial  marine  had  been  driven  from  the 
seas,  and  they  said  it  was  unneutral  for  us  to  furnish  one 
side. 

The  fortune  of  war  was  not  our  fault.  The  President 
was  right  in  insisting  that  we  should  stand  by  the  rule 
of  international  law  in  that  regard,  because  if  by  our  ac- 
quiescence the  rule  of  international  law  were  to  be  changed, 
requiring  every  neutral  government  to  suppress  its  citizens 
from  carrying  on  such  a  trade,  it  would  only  make  overwhelm- 
ing the  advantages  of  a  military  nation  that  devoted  itself, 
as  Germany  did  for  fifty  years,  to  getting  ready  for  this  war, 
a  nation  which  has  piled  up  the  ammunition  and  supplies 
needed  to  carrj'  her  through  years  of  war.  We,  if  subjected 
to  a  war  of  aggression,  would  never  be  ready.  We  would 
always  be  unprepared,  and  as  a  consequence,  when  forced  iatj 
war,  we  would  have  to  look  about  to  prepare  suddenly,  and 
then  find  denied  to  us  the  right  to  get  our  material  and  sup- 
plies from  the  citizens  of  neutral  nations,  under  the  new  rule 
suggested.  Therefore,  it  would  have  been  the  wildest  lunacy 
for  us  to  consent  to  a  change  of  international  law  in  that  re- 


gard, and  the  merits  were  wholly  with  the  President  in  taking 
that  position. 

But,  notwithstanding  the  fact  that  we  pursued  the  path  of 
neutrality  as  laid  down  by  the  law,  Germany  sank  an  English 
commercial  liner  having  three  thousand  persons  on  board,  and 
sent  to  their  death  114  American  citizens  by  the  murderous 
torpedo  which  her  submarine  hurled  at  this  vessel.  Then  for 
a  year  we  continued  a  discussion,  arising  from  Germany's 
unfounded  claim  that  the  vessel  was  armed;  then  she  sank 
another  vessel  under  similar  circumstances;  then  we  said  that 
we  would  sever  our  relations  with  Germany;  then  she  said 
that  she  would  discontinue  that  method  of  warfare  until  fur- 
ther notice;  then  on  the  31st  of  January  last  Germany  no- 
tified us,  as  she  notified  the  world,  that  she  intended  to  resume 
the  ruthless  submarine  warfare;  then  shortly  afterwards  we 
severed  om-  diplomatic  relations  with  Germany;  then  she  sank 
four  or  five  American  vessels,  returning  to  this  country  in 
ballast,  and  sent  to  their  death  some  twenty-five  or  thirty 
American  sailors;  and  then  we  declared  that  a  state  of  war 
existed. 

Our  Duty  as  a  Government 

Now,  my  friends,  is  there  anything  else  that  we  could  do 
but  that?  That  is  where  your  judicially-minded  person  would 
come  in.  The  answer  to  my  question  depends,  first,  on  the  prop- 
osition of  what  were  our  rights,  and  what  were  the  rights 
of  our  citizens?  and  secondly,  what  was  our  duty  as  a  Govern- 
ment with  respect  to  those  rights?  International  law  is  in- 
definite in  certain  respects,  but  it  is  as  definite  as  the  law  of 
promissory  notes  with  reference  to  the  rule  of  the  capture  of 
commercial  vessels  at  sea.  A  belligerent  may  capture  the  com- 
mercial vessel  of  its  enemy  and  sink  that  vessel.  It  may  cap- 
ture, under  certain  circumstances,  a  neutral  vessel,  violating 
a  blockade,  and  possibly  may  sink  it,  but  an  incontestible  rule 
for  a  hundred  years  has  been  that  that  right  of  capture  and 
right  of  destruction  is  subject  to  one  limitation,  namely,  that 
the  ship's  company  of  the  captured  vessel  shall  always  be  put 
in  a  place  of  safety  before  the  vessel  is  sunk. 

Admiral  Semmes  in  the  Ci^dl  War  sank  perhaps  four  hun- 
dred or  five  hundred  vessels  of  the  United  States  commercial 
marine,  but  he  prided  himself  that  in  all  that  destruction  not 
one  single  human  life  was  lost.  He  was  an  international 
lawyer  of  repute;  he  was  also  a  naval  commander,  and  his 
course  in  that  regard  is  the  strongest  evidence  of  what  inter- 
national law  is  on  that  point.  Therefore,  Germany  violated 
the  rights  of  those  citizens  whom  she  exposed  to  death  and 
whom  she  sent  to  death.  When  a  man  kills  another  delib- 
erately, without  right,  it  is  murder,  and  there  is  no  other  word 
nor  any  other  term  in  international  law  that  can  be  applied 
to  a  case  where  a  .nation  kills  men  and  women  and  children 
without  right.     (Applause.) 

Germany's  Warning  of  Murder 

Ah,  but  it  is  said  these  people  had  notice.  That  distin- 
guished and  eminent  Christian  statesman.  Count  von  Bern- 
storff,  had  whispered  over  the  telephone  and  had  intimated 
very  enigmatically  that  any  one  who  went  aboard  the  Lusi- 
tania  would  run  the  risk  of  being  torpedoed,  and  it  is  stated 
that  those  who  went  down  in  ships  sunk  aftei-ward  knew  that 
Germany  was  on  the  sea  with  these  murderous  instruments. 
Well,  that  is  a  fine  plea.  Suppose  a  man  in  New  York  should 
warn  a  neighbor  that  he  could  not  go  down  into  the  street 
upon  which  his  house  abutted,  because  if  he  did  he  would  kill 
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him;  and  suppose  this  man  who  was  warned  was  a  courageous 
American  citizen,  who  knew  what  his  rights  were  and  he  went 
down  into  the  street,  and  the  threatener  did  kill  him.  Suppose 
that  man  was  indicted  and  haled  into  court  and  called  upon  to 
plead,  and  he  pleaded  "  Not  guilty  "  on  the  ground  that  he  had 
notified  this  man  that  if  he  would  come  down  into  the  street 
he  would  kill  him,  and  therefore  lie  was  not  guilty  because  the 
man  himself  was  guilty  of  contributory  negligence  in  running 
into  a  bullet  whose  presence  he  ought  to  have  anticipated  on 
the  street.     (Applause.) 

But  Senator  La  Follette  says — (hisses  on  the  part  of  some 
persons  in  the  audience),  oh,  don't  hiss,  it  never  helps  to  call 
names,  no  matter  how  poor  an  opinion  you  have  of  a  man, 
it  does  not  help  the  argument — but  Senator  La  Follette  says 
it  is  true  they  had  the  right  to  be  where  they  were,  but  those 
were  technical  rights.  It  is  too  bad  when  a  senator  in  Con- 
gr&ss,  sworr  to  obey  the  Constitution,  should  regard  the  right 
of  those  poor  victims  on  board  the  Lusitania  to  life  and  the 
right  to  protection  against  the  invasion  of  a  murderous  nation 
as  a  technical  right. 

What  Was  Our  Duty? 

We  will  now  assume,  therefore,  that  this  was  murder  of  our 
citizens.  What  was  our  duty?  The  Constitution  as  inter- 
preted by  the  Supreme  Court,  indeed  our  general  knowledge 
of  government,  would  teach  us  that  while  we  owe  service,  mili- 
tary and  civil,  to  the  Government,  the  Government  owes  us  as 
a  primary  consideration,  protection.  Government  is  nothing 
but  a  partnership  in  which  we  are  all  members,  and  we  all 
agree  to  contribute  to  the  objects  of  a  partnership  by  service; 
and  then  the  partnership  is  to  help  us  in  enabling  us  to  enjoy 
our  rights.  Therefore,  when  these  citizens  were  actually  de- 
prived of  their  rights,  why,  it  is  very  plain  that  it  was  the 
business  of  the  Government  to  call  for  reparation  in  respect 
to  those  whose  rights  had  been  taken  away,  and  security  and 
an  announcement  of  the  policy  which  would  prevent  subse- 
quent interference  with  similar  rights  of  our  citizens.  Other- 
wise, if  not,  then  we  ought  to  go  out  of  the  government  busi- 
ness, because  that  is  the  object  of  government. 

Now,  Germany  announced  that  she  not  only  justified  what 
she  had  done,  but  intended  to  continue  to  murder  our  citizens 
on  the  high  seas.  Our  citizens  are  entitled  to  the  protection 
of  the  Government  at  home  and  on  the  high  seas,  and  abroad. 
Abroad  there  is  some  qualification,  because  they  voluntarily 
submit  to  another  jurisdiction,  but  on  the  high  seas,  on  an 
American  vessel,  and  under  an  American  flag,  on  that  great 
road  of  the  nations,  they  are  just  as  much  within  the  jurisdic- 
tion and  within  the  protection  of  the  Government  at  home  as 
if  they  stood  on  the  shores  of  New  York,  or  Massachusetts,  or 
New  Jersey,  and  an  invasion  of  their  rights  on  the  high  seas 
by  a  foreign  government  is  just  as  much  an  invasion  as  if 
Germany  had  landed  a  Uhlan  regiment  on  our  shores  and 
shot  into  the  homes  of  American  citizens  and  killed  them. 

Therefore,  if  we  were  to  continue  business  as  a  government, 
there  was  nothing  else  for  us  to  do — Germany  did  not  leave 
it  open — except  to  measure  swords  with  her  in  protection  of 
those  rights.  If  this  act  had  been  committed  by  Venezuela  or 
Costa  Rica,  if  either  of  those  countries  had  sunk  an  Ajnerican 
ship  with  a  loss  of  one  hundred  lives,  the  President  would 
have  promptly  sent  a  message  demanding  reparation  and  se- 
curity against  further  invasion,  and  might  have  sent  a  war- 
ship down  to  convey  the  message,  just  by  way  of  suggestion, 
and  every  man,  woman  and  ehUd,  Senator  La  FoUette,  and 
every  pacifist,  would  have  said,  "  Well  done."     Well,   now, 


what  is  the  difference  between  that  case  and  the  one  we  are 
considering?  There  is  not  any  in  principle,  but  there  is  this 
real  difference,  that  Germany  is  the  greatest  military  power 
in  the  world,  and  Venezuela  is  not,  and  therefore  we  are  very 
urgently  and  strongly  in  favor  of  the  protection  of  the  rights 
of  American  citizens  when  invaded  by  a  foreign  country,  pro- 
vided the  country  is  little  enough,  but  when  it  is  a  great  power 
— the  greatest  military  power — then  the  rights  are  "  tech- 
nical."    (Applause.) 

Oh,  my  friends,  there  was  not  anything  for  us  to  do  except 
to  declare  war,  and  a  pacifist  or  anyone  else  who  says  other- 
wise or  intimates  otherwise,  does  not  understand.  The  Presi- 
dent has  set  a  precedent  by  calling  them  stupid,  and,  after 
such  an  authority,  I  am  willing  to  say  I  agree. 

Now  that  brought  us  into  the  war,  but  when  we  got  into  the 
war  we  found  what  possibly  we  ought  to  have  known  before 
— some  did  know — that  the  particular  cause  which  brought  us 
in  was  only  a  phase  of  the  far  greater  cause  which  the  Allies 
were  engaged  in  fighting.  We  found  ourselves  in  the  begin- 
ing  ranged  with  democracies  against  autocracies.  I  know  that 
our  judically-minded  friend  will  suggest  that  England  is  a 
monarchy  and  so  is  Italy.  Yes,  that  is  true,  but  a  democracy 
is  a  country  in  which  the  people  rule,  in  which  the  policies  of 
the  government  are  determined  by  the  popular  will.  The 
proof  of  the  pudding  is  in  the  eating  of  it.  Any  one  who 
knows  anything  about  England  and  Italy  cannot  say  otherwise 
than  that  the  people  rule  in  these  countries,  and  where  that  is 
the  case  they  are  democracies.  Where  that  is  the  case,  the 
question  of  kings  is  only  a  question  of  taste.  As  a  matter  of 
fact,  the  King  of  Italy  and  the  King  of  Great  Britain  have 
not  any  more  to  do  in  determining  acute  questions  of  the  pol- 
ices of  their  respective  countries  than  an  ex-President  of  the 
United  States  has.     (Applause.) 

The  Meaning  op  Democracy 

Now,  the  President  has  said  that  we  are  fighting  this  war 
to  make  the  world  safe  for  democracy.  That  is  a  truly  exact 
statement.  But  it  has  been  misconstrued.  It  does  not  mean 
that  we  are  to  force  democracy  on  other  countries,  that  we 
claim  to  have  a  patent  for  our  form  of  government  that  we 
are  going  to  drive  down  the  throats  of  other  people.  That  is 
not  what  it  means.  It  only  means  that  the  power  of  a  people 
with  a  military  and  foreign  policy  such  as  that  of  the  Imperial 
German  Empire,  is  dangerous  to  the  continued  and  safe  ex- 
istence of  smaller  and  less  powerful  countries  ^:hat  desire  to 
have  democracies  and  to  work  out  the  happiness  of  their  peo- 
ple through  that  kind  of  government.    That  is  what  it  means. 

We  Must  Understand  German  Character 

We  cannot  understand  the  issues  at  stake  without  under- 
standing the  character  of  the  German  people.  We  cannot  un- 
derstand their  character  without  following  their  training  in 
the  last  fifty  or  sixty  years.  We  all  have  known  Germans. 
We  have  liked  them.  When  in  Germany  we  have  enjoyed  see- 
ing them.  They  are  a  kindly  people;  at  least  they  were  some 
years  ago  when  I  visited  Germany.  They  are  a  kindly  people, 
who  love  their  homes,  they  love  their  families,  they  love  music 
and  they  love  poetry,  of  which  they  have  some  of  the  greatest 
exponents  in  the  world.  They  conform  to  authority  with  a 
kind  of  pleasure.  They  are  an  intellectual  people,  they  are  an 
earnest  people,  a  little  lacking  in  a  sense  of  humor,  but  a  great 
people,  people  capable  of  great  effort. 

The  truth  is,  whQe  I  have  a  profound  admiration  for  the 
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English  people  and  the  history  of  England,  because  having 
been  educated  as  a  lawyer  I  believe  she  laid  the  foundations 
of  true  constitutional  liberty,  nevertheless,  I  am  bound  to  say 
that  when  I  went  to  Europe  and  traveled  in  Europe,  I  would 
a  great  deal  rather  be  closed  up  in  a  railway  carriage  with  a 
German  than  with  an  Englishman;  because  the  Englishman 
— I  mean  the  regular  Englishman — was  constantly  engaged  in 
an  affirmative  effort  to  convince  me  that  he  did  not  know  I 
was  in  the  carriage,  whereas  the  German  was  always  courteous 
and  friendly  and  anxious  to  engage  in  conversation. 

Some  Glances  at  German  History 

The  Germans  for  a  long  time  were  divided  into  twenty-eight 
different  States,  Austria  the  greatest  of  them,  Prussia  the  next, 
and  twenty-six  others,  and  every  one  who  longed  for  an  im- 
provement in  the  world,  and  an  improvement  among  the  Ger- 
mans, wished  for  unity  among  them.  There  were  liberty-lov- 
ing Germans,  and  in  '48  they  rebelled  against  the  Divine  Right 
of  Kings,  and  they  had  revolutions.  They  were  not  successful. 
They  did  get  a  constitutional  monarchy  for  a  little  while  in 
Prussia,  and  offered  the  crown  to  Frederick  William,  the  great- 
uncle  of  the  present  Emperor,  and  he  said  he  would  not  take 
it,  because  he  got  it  from  God,  and  did  not  purpose  to  take 
it  back  again  out  of  the  mud,  showing  that  the  Divine  Right 
of  Kings  came  honestly  down  that  line  to  its  present  exponent. 

A  large  number  of  these  liberty-loving  Germans  were  driven 
out  of  Germany  and  came  to  this  country,  and  made  one  of 
the  most  valuable  elements  of  our  citizenship  here  (applause), 
and  when  the  Civil  War  came  on,  loving  liberty  as  they  did 
and  hating  slavery,  they  went  into  the  war,  enlisted  in  great 
numbers,  and  on  every  battlefield  in  that  war  the  blood  of  our 
German  citizens  was  shed. 

Their  descendants  and  others  who  have  come  here  since  have 
continued  to  make  a  valuable  part  of  our  citizenship,  and  dur- 
ing these  three  years  when  we  were  neutral  they  have  naturally, 
because  of  their  pride  in  the  success  and  prosperity  of  their 
brethren  at  home,  had  a  sj-mpathy  with  Germany  and  listened 
to  the  arguments  in  her  behalf  which  have  been  put  forth  in 
this  war.  And  now  the  war  between  America  and  Germany 
has  come  on,  and  their  allegiance  requires  them  to  be  loyal, 
and  they  are  put  in  a  sad  position,  and  one  in  respect  to  which 
we  should  be  considerate  of  them.  But  they  are  loyal,  they 
have  enlisted,  they  have  gone  into  the  draft,  and  contributed 
to  the  great  patriotic  funds ;  and  while  they  are  not  vociferous 
• — we  could  hardly  expect  them  to  be  so — that  they  are  going 
to  be  loyal  I  have  not  the  slightest  doubt  (applause),  and  one 
of  the  things  we  ought  to  be  most  thankful  for  is  that  very 
thing.  The  reason  why  Germany  treated  us  as  she  did  was 
because  she  counted  on  dissension  among  our  people,  growing 
out  of  the  disloyalty  of  that  very  element,  and  she  has  been 
disappointed  in  that  regard  as  she  has  been  disappointed  in 
so  many  of  those  instances  where  she  has  attempted  to  read 
the  motives  of  other  people. 

Instead  of  foimding  a  constitutional  monarchy,  with  repre- 
sentative institutions,  and  bringing  about  unity,  as  those  lead- 
ers of  German  thought,  Carl  Sehurz  and  others  hoped  for, 
there  came  into  the  history  of  Germany  a  very  different  indi- 
vidual, Prince  von  Bismarck,  who  was  the  Premier  of  Prussia 
in  1862.  His  theory  was  that  he  would  conquer  and  unite  the 
German  nation  by  blood  and  iron,  and  he  developed  the  army, 
always  a  well-controlled  body  in  Prussia,  and  he  made  the 
nation  into  an  army,  and  an  army  into  the  nation,  and  then 
he  planned  the  wars  upon  which  he  founded  the  unity  of  Ger- 
many.   He  became  involved  in  a  quarrel  with  Denmark,  and 


induced  Austria  to  go  in  with  him,  and  took  away  Schleswig- 
Holstein  from  Denmark;  and  then  when  he  got  it,  he  found  it 
was  so  easy  that  he  annexed  it  forcibly  to  Prussia;  and  when 
Austria  asked,  in  a  diplomatic  way,  just  what  there  had  been 
in  that  war  for  her,  he  said  there  was  not  anything.  And  then 
he  got  into  war  with  Austria,  as  he  had  intended,  and  in  six 
weeks  he  wiped  her  off  the  map  of  Germany.  Then  in  that 
war  he  annexed  forcibly  Hanover  and  Frankfoz't,  and  made  an 
offensive  and  defensive  alliance  with  Wiirttemberg,  and  Baden, 
and  several  other  German  countries;  and  then  he  sat  down 
to  wait  until  that  fakir.  Napoleon  III,  in  his  pirouetting, 
would  bring  about  an  appearance  of  a  war  of  aggression 
against  Germany,  which  was  exactly  what  Bismarck  was  wait- 
ing for,  and  he  only  had  to  wait  four  years  for  that;  and  if 
you  will  read  his  memoirs  you  vrill  see  how  he  brought  that 
about.  You  will  be  interested  in  reading,  I  am  sure,  that  in- 
terview between  himself  and  von  Roon  and  von  Moltke.  They 
received  a  telegram  from  the  Emperor  outlining  an  interview 
between  him  and  Beneditti,  Napoleon's  Ambassador,  and  they 
were  thrown  into  gloom,  because  the  interview  was  one  which 
seemed  so  pacific  to  them  that  they  thought  its  publication 
would  prevent  war;  and  Bismarck  sat  down  and,  without 
changing  the  body  of  the  message,  changed  a  few  words  in 
it  and  published  it ;  and  then  von  Moltke  said — "  Now  we  will 
have  war."  He  said — "  That  telegram,  when  it  came,  sounded 
like  a  parley.  As  you  have  changed  it,  it  sounds  like  the  rattle 
of  a  drum."  This  was  stated  by  Bismarck  himself.  So,  true 
to  his  plan,  Napoleon  declared  war,  and  then,  in  a  short  time, 
Bismarck  defeated  France  and  took  Alsace-Lorraine  and  an 
indemnity  of  a  billion  dollars,  which  the  Gei-mans  put  into  the 
army,  and  Bismarck  crowned  a  Prussian  King  Emperor  of 
Germany  at  Versailles,  and  he  went  back  to  Berlin  and  sat 
down  as  the  head  of  the  Empire  to  digest  the  pieces  of  terri- 
tory he  had  bitten  off  in  the  last  three  wars. 

Bismarck's  Seeds  op  Kultur 

He  was  not  in  favor  of  world  dominion.  He  wanted  ta 
raise  Germany  to  a  great  power  in  Europe,  and  he  succeeded. 
He  made  fun  of  the  ideal  of  world  dominion,  but  there  was 
held  out  to  the  German  people  the  idea  that  all  the  rest  of 
the  world  would  try  to  get  back  from  them  this  territory 
which  had  been  taken,  and  therefore  they  must  defend  them- 
selves, and  so  they  went  on  and  provided  greater  and  greater 
armies. 

They  also  adopted  in  their  wonderful  way,  as  you  gentlemen 
of  science  know,  the  principles  of  science  to  the  manufacture 
of  everything,  and  to  every  field  of  industry  and  business. 
They  introduced  a  system  which  they  called  Kultur,  and  which 
brought  about  a  prosperity  in  competition  with  the  world 
that  attracted  the  admiration  of  the  world.  Their  population 
increased  and  pressed  upon  their  borders,  and  with  their  mar- 
velous successes  in  the  three  wars,  with  their  wonderful  admin- 
istration and  the  demonstration  of  their  efficiency  in  their 
prosperity,  and  with  their  increase  of  population,  they  ac- 
quired megalomania,  and  they  learned  to  think  that  they  were 
supermen.  They  believed  they  had  invented  Kultur,  and  it  was 
their  duty  to  spread  it  over  the  world  and  enlarge  their  bord- 
ers and  conquer  the  world  for  the  purpose  of  spreading  that 
Kultur. 

Ajid  they  soon,  by  reason  of  their  elevation  as  a  people, 
associated  themselves  with  God.  They  regarded  themselves 
as  the  agents  of  God.  They  are  a  people  of  an  inexorable 
logic.  If  they  begin  with  a  false  premise,  as  they  often  do, 
their  confidence  in  logic  is  such  that  they  wipe  out  any  fact 
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that  is  inconsistent  with  the  conclusion  reached  by  that  logic. 
You  remember  the  story  of  the  old  German  who  was  in  the 
California  gold  diggings  and  met  a  man  out  there  whom  he 
had  seen  only  recently  in  New  York;  and  anxious  to  find  out 
how  he  had  gotten  there  he  asked :  "  You  came  the  plains 
across?"  The  man  replied,  "  No."  "  Then  you  have  come  the 
Isthmus  over?"  "No."  "Oh,  then  you  come  the  Straits  of 
Magellan  thi'ough  ?"  "  No."  "  Oh,  I  see,  you  were  seasick 
coming  the  Horn  around  1"  The  man  replied,  "  No,"  and  then 
the  Gei-man's  eyes  opened  and  he  looked  at  the  man  for  a 
minute  and  he  said :  "  Well,  then,  you  have  not  arrived !" 
(Laughter  and  applause.) 

Having  established  that  Kultur  was  necessary  for  the  world, 
and  that  they  had  invented  it,  they  believed  that  they  were 
the  people  to  spread  it;  and  then,  with  that  inexorable  logic, 
all  of  these  other  conclusions  followed.  The  State,  the  Ger- 
man State,  was  to  spread  Kultur.  It  was  to  do  God's  work. 
Therefore,  every  consideration  must  yield  to  the  doing  of  that 
work.  The  State  was  above  everything.  The  State,  engaged 
in  this  work,  could  do  no  wrong.  Therefore,  these  considera- 
tions of  honor  and  decency,  and  the  performance  of  obligation, 
could  play  no  part.  International  morality  was  eliminated. 
The  only  sin  of  a  State  was  weakness;  its  virtue  was  power. 
And  that  doctrine,  or  its  elements,  the  idea  that  Germany  waa 
over  all,  was  preached  in  the  schools,  in  the  academies,  in  the 
universities,  by  the  great  lecturers,  by  the  military  writers; 
and  the  conviction  grew  with  the  people,  first,  that  they 
must  protect  and  defend  themselves  and  give  everything  to 
the  Army  necessary  to  accomplish  that,  and,  secondly,  that 
they  must  base  their  State  on  force  and  maintain  that  force 
in  order  that  they  should  spread  Kultur  to  the  world  by 
domination  and  conquest.  They  eliminated,  as  I  say,  interna- 
tional  morality. 

Now,  that  is  the  nation  and  that  is  the  people  that  we  are 
engaged  in  fighting.  They  are  obsessed  as  with  insanity,  other- 
wise you  cannot  explain  what  you  see  and  read  and  know. 
"  Why  is  it,"  you  ask,  "  we  did  not  know  this  before  we  got 
into  the  war?"  Well,  we  read  excerpts  from  the  lectures  and 
military  writings,  but  we  have  cranks  of  our  own — I  need 
not  mention  them — but  certainly  we  do  not  want  to  be  held 
responsible  for  their  writings  and  their  statements  and  their 
actions,  and  we  assumed  that  these  people,  thus  speaking 
among  the  Germans,  belonged  to  that  necessary  and  con- 
spicuous, but  we  hope  with  us  unimportant,  element.  But  it 
was  not  so  in  the  case  of  Germany,  and  you  can  read  now 
the  books  that  have  been  prepared  impartially  showing  these 
sermons  and  lectures,  and  showing  that  these  lectures  spoke 
for  all  the  people.  Consider,  for  a  moment,  that  there  was  a 
writer  who  in  one  of  his  wn-itings  incorporated  a  prayer  like 
this  : 

Oh,   Thou,  who  presides  over  all,   up   above,   high  in 

the  skies,   up  above  the   Cherubim  and   Seraphim — and 

the  Zeppefins — 

Now,  that  association,  if  it  did  not  shock  your  feelings  as 
irreverent,  would  suggest  a  humorous  view;  but  to  the  Ger- 
man mind,  with  the  idea  of  what  the  zeppelin  was  do  to  in 
spreading  Kultur,  it  was  the  agency  of  God;  the  association 
between  the  cherubim  and  seraphim,  which  are  supposed  to  be 
God's  agents,  with  the  zeppelins,  was  entirely  proper.  They 
preached  sermons  on  the  German  God. 

We  Are  Fighting  the  GerStan  People 

It  is  the  people  of  Germany  we  are  fighting,  with  the  char- 
acteristic they  have  of  subordination  to  the  authority  of  the 


Prussian  military  regime  and  the  Kaiser,  and  we  must  not 
assume  they  are  compelled  against  their  will  to  do  this  fight- 
ing. They  have  made  too  many  heroic  sacrifices  in  loyalty  to 
this  false  idea,  and  in  loyalty  to  the  leadership  of  the  Kaiser, 
and  therefore  what  the  President  says  must  not  be  miscon- 
strued. What  we  are  trying  to  do  is  to  separate  the  people  of 
Germany  from  the  rulers  of  Germany,  but  the  only  way  we 
can  separate  them  from  their  rulers  is  by  hitting  them  on 
the  head  with  a  club  so  that  the  psychology  of  the  situation 
will  be  brought  home  to  them.  (Great  and  prolonged  ap- 
plause.) 

If  you  look  for  proof  of  this  position  of  Germany  with 
reference  to  the  abolition  of  international  morality  you  can 
find  it  in  their  method  of  warfare.  I  do  not  think  it  neces- 
sary to  go  into  a  detail  recital  of  the  awful  atrocities  that  have 
been  proven  before  you  can  arrive  at  a  general  conclusion 
as  to  their  violation  of  every  rule  of  warfare.  They  bom- 
barded unfortified  towns,  an  act  which  is  forbidden  by  in- 
ternational law,  and  the  men  who  bombarded  these  unfortified 
towns  on  the  east  Coast  of  England  were  rewarded  by  being 
decorated  with  the  Iron  Cross. 

The  Hague  Conference  provided  certain  rules  with  respect 
to  the  carrying  on  of  war  by  means  of  aircraft,  one  of  which 
was  that  belligerents  were  not  to  drop  explosives  from  air- 
crafts  on  undefended  towns;  and  the  Germans  promptly  sent 
their  zeppelins,  that  were  assembled  for  the  purpose  of  carry- 
ing on  war,  and  to  which  they  turned  for  the  purpose  of 
carrying  on  the  war,  and  they  sent  these  zeppelins  to  England 
and  slaughtered  innocent  non-combatants.  Of  the  thou- 
sands of  victims  of  the  zeppeHn  raids,  possibly  not  more  than 
fifty  soldiers  and  sailors  were  hit,  and  only  one  or  two  ar- 
senals, but  the  great  body  of  the  victims  is  composed  of 
women  and  children,  and  old  men.  The  men  who  navigated 
the  zeppelins  in  these  air  raids  were  also  rewarded  with  Iron 
Crosses. 

The  Path  of  Kultur 

When  the  Germans  entered  Belgium  they  violated  their 
treaties  through  which  they  had  given  their  plighted  faith 
for  sixty  years  with  the  other  nations.  You  would  think, 
when  they  went  into  Belgium,  under  those  circumstances, 
they  would  treat  the  people  with  some  consideration,  even  in 
spite  of  their  obsession.  Did  they?  No.  What  they  did  was 
to  take  a  district  in  Belgium  and  direct  their  soldiers  to 
pursue  the  policy  of  Schreeklichkeit,  that  is,  to  stand  up 
against  a  wall  the  leading  citizens  and  shoot  them,  as  well 
as  the  women  and  children.  You  ask  for  proof?  Well,  read 
the  report  of  Lord  Bryce.  He  is  a  lawyer,  an  able  lawyer,  and 
an  historian,  and  he  was  on  the  Committee  with  other  lawyers 
and  Judges,  and  they  took  the  evidence  and  dissected  it  and 
analyzed  it.  They  rejected  all  the  evidence  as  to  the  sporadic 
brutalities  by  soldiery  which  you  encounter  in  every  war,  and 
took  only  the  evidence  of  cases  that  could  not  have  been  com- 
mitted except  by  the  order  of  officers,  and  they  showed  that 
this  was  part  of  the  military  policy  of  Gei-many  in  terror- 
izing the  rest  of  the  innocent  Belgians  by  such  cruel  atrocities 
in  respect  to  the  families  of  this  particular;,  little  district. 

But  the  worst  thing  they  have  done  has  been  with  respect 
to  Armenia.  When  England  brought  over  the  Indian  troops 
to  help  that  small  regular  army  of  hers,  and  they  came  and 
made  good  soldiers,  showing  they  had  been  well  treated,  the 
Germans  held  up  their  hands  in  holy  horror  and  said,  "  They 
are  sending  Mohammedans  to  fight  Christians,"  all  the  time 
having    that    eminentlv    Christian    Monarch,    the    Sultan    of 


10 


ACCOUNT  OF  THE  ANNUAL  MEETING 


The  Journal 
Am.Soc.M.E. 


Turkey,  in  alliance  with  them.  And  after  the  alliance  was 
secure,  then  Turkey  proceeded  to  carry  out  a  purpose  that  she 
had  partially  attempted  to  carry  out  years  before  in  ridding 
herself  of  Armenian  Christians  in  her  Empire.  She  proceeded, 
with  Germany  looking  on,  and  with  oflflcers  of  the  German 
Army  at  hand,  through  her  regular  soldiery  and  her  irregular 
soldiery,  to  murder  eight  hundred  thousand  Armenians  because 
they  were  Christians.  Now,  that  is  an  evidence  of  the  false 
philosopliy,  the  horrid  philosophy,  that  there  is  no  interna- 
tional morality,  and  that  nothing  should  stand  in  the  way  of 
militai-y  success  and  the  advance  of  the  State  in  the  spread  of 
kultur. 

That  is  the  kind  of  enemy  we  have  to  fight.  That  is  the 
psychological  state  of  the  German  people,  and  the  only  way 
in  which  we  can  change  it,  as  I  say,  is  by  defeating  them. 
If  we  defeat  them,  then  they  will  appreciate  the  falseness 
of  a  philosophy  which  can  only  be  justified  by  victory,  and 
then  when  they  are  defeated,  as  we  must  defeat  them,  then 
they  will  relegate  the  Kaiser — it  will  not  need  any  action  on 
our  part — they  will  relegate  the  Kaiser  and  the  Prussian 
military  regime  to  the  place  where  they  ought  to  go.  (Ap- 
plause.) 

It  is  a  very  satisfactory  thing' to  see  that  the  sin  of  the 
Germans  in  this  regard  has  found  tliem  out.  When  the  war 
began,  good  Christians  hesitated  about  believing  in  a  good 
God,  when  they  saw  that  so  many  innocent  men  could  be 
hurled  into  a  vortex  of  destruction,  agony,  suffering  and  death 
like  this.  Now  the  thing  is  cleared  away,  and  what  we  see  is 
that  the  world  has  been  suffering  from  a  cancer  of  militarism, 
and  Germany  has  been  responsible  for  it,  and  she  has  led  the 
world  on  to  these  great  ai-mies,  and  on  her  hands  is  the  blood 
of  this  awful  war — this  war  with  fifteen  or  twenty  times  the 
number  of  men  engaged  in  it,  and  with  an  equally  increased 
amount  of  suffering  and  agony,  compared  with  any  other  war 
—with  40,000,000  men  engaged,  7,000,000  men  dead,  6,000,- 
000  men  in  the  hospitals,  and  6,000,000  men  in  prison  camps. 
That  is  due  to  Germany.  The  causes  cannot  be  cut  out  but  by 
suffering.  God  works  by  inexorable  laws,  and  the  penalty  of 
sin  must  be  paid. 

This  is  a  German  war  of  aggression  as  any  schoolboy 
can  now  see.  The  White  Paper  did  not  show  any  com- 
munications between  Germany  and  Austria  during  that 
anxious  time,  and  they  have  never  been  disclosed,  but  we 
know  now  that  Russia  was  not  prepared,  and  England  not 
any  more  prepared  than  we  are  today,  and  France  was 
very  lacking  in  her  preparation,  and  yet  we  are  to  believe 
that  these  three  countries  conspired  to  attack  Germany  who 
was  ready  to  the  last  cannon  and  the  last  reservist.  Why,  that 
is  enough  to  make  a  horse  laugh.  It  is  true  that  Germany 
did  not  advise  the  killing  of  the  Crown  Prince  and  his  Con- 
sort. That  is  not  the  way  Germany  has  begun  her  wars.  She 
gets  ready.  She  plans  a  war.  She  gets  ready,  and  then  she 
waits  for  the  opportunity  so  that  it  shall  seem  to  be  a  war 
of  aggression  by  other  powers.  That  is  true  in  every  war 
she  has  waged  since  Prussia  has  been  in  power. 

Germaitt's  Woeful  Blunders 

So  to  go  back  to  this  sin  of  Germany  finding  her  out.  She 
has  been  perfect  in  military  preparation;  she  has  been  perfect 
in  military  strategy,  but  where  has  she  made  her  blunders? 
She  has  made  her  blunders,  and  her  great  blunders,  in  mis- 
reading other  peoples,  in  her  diplomacy,  and  she  has  made 
these  blunders  because  she  has  eliminated  from  her  own  soul 
considerations  of  morality  and  motives  of  good,  motives  of 


service  and  allegiance  and  unselfishness,  and  thereforL'  she  lias 
eliminated  those  from  her  judgment  when  she  goes  to  judge 
of  what  other  people  will  do.  So  she  made  a  mistake  about 
Great  Britain,  and  her  conscience  in  respect  to  Belgium. 
She  made  a  mistake  as  to  the  British  possessions — I  mean 
those  independent  dominions — she  said,  "  The  tie  which  binds 
the  dominions  to  the  mother  country  is  very  light.  There  is 
no  reason  why  they  should  go  in,  there  is  nothing  in  it  for 
them,''  and  she  was  indignant  and  exasperated  when  she  found 
that  her  judgment  in  that  regard  was  wrong.  That  is  be- 
cause she  could  not  appreciate  the  filial  relation  between  those 
countries  and  Great  Britain.  She  could  not  appreciate  the 
daughter's  loyalty  to  her  mother  that  had  protected  her.  Is 
there  anything  more  noble  in  this  world  war  than  the  way 
in  which  Canada  and  Australia  have  responded  to  the  call  of 
the  mother  country?  Canada  has  sent  420,000  men,  and  Aus- 
tralia 400,000  men,  Australia  having  a  population  of  five  mil- 
lions and  Canada  six  or  seven  millions.  In  proportion,  we 
would  have  to  send  an  army  of  seven  millions.  And  then 
France.  Germany  said  France  was  decadent,  permeated  with 
socialism,  no  patriotism,  and  deeply  affected  with  frivolity. 
France  was  not  prepared,  but  she  rallied  her  legions,  and  is 
it  not  inspiring  to  think  of  the  fight  that  she  made,  knowing 
that  the  German  militai-y  staff  was  attempting  to  crush  France 
first,  and  she  stood  up,  and  with  that  thin  line  of  the  British 
regular  Army,  she  hurled  back  the  German  hordes  at  the 
Marne  and  saved  the  world.     (Great  applause.) 

The  biggest  mistake  she  has  made  has  been  with  respect 
to  this  country.  I  remember  some  of  the  things  the  papers 
said — they  said  we  were  a  tangoing  nation.  They  said  we 
were  too  fat  to  go  into  the  trenches.  They  had  a  contempt  for 
us  because  we  had  not  prepared  for  war.  They  assumed  our 
citizenship  of  German  origin  would  prevent  the  war,  and  polit- 
ical considerations  would  divide  the  people  in  that  regard. 
They  were  also  obsessed  with  the  idea  that  they  could  end  the 
war  with  this  murderous  weapon,  this  weapon  they  could  not 
use  except  by  accompanying  its  use  with  the  murder  of  neutral 
people.     So  they  went  in. 

Now,  ten,  fifteen  or  twenty  years  hence,  when  our  grand- 
children go  to  their  fathers,  after  having  read  a  history  of  this 
war,  they  will  say — "  Papa,  why  in  the  name  of  conunon  sense 
did  Germany  force  the  United  States  into  this  war?"  And 
papa  wUl  have  a  hard  time  to  tell,  unless  he  goes  into  all  of 
the  circumstances  and  treats  the  subject  from  a  psychological 
standpoint,  because  the  boy  will  say,  any  chUd  would  say — 
"  Why  they  had  been  fighting  this  war  for  three  years,  ex- 
hausting as  no  other  war  has  been  before,  so  that  they  were  all 
not  exhausted,  but  nearly  so,  and  at  that  time  they  deliber- 
ately forced  into  the  war  against  them  that  gigantic  young 
nation  that  could  furnish  what  is  absolutely  necessary,  and 
what  must  determine  victory  in  the  war,  more  food,  more 
money,  more  fighting  men  than  any  nation  in  the  world." 

Now,  that  is  what  they  have  done,  and  nothing  can  explain 
it  except  the  obsession  that  I  have  referred  to — their  failure 
to  see  things  in  other  people,  because  they  have  eliminated 
from  their  own  consideration  those  moral  motives.  Now  what 
are  we  going  to  do  about  it?  I  have  said,  potentially,  we  are 
the  greatest  power  in  the  world.  We  are  a  potential  military 
power,  and  we  have  got  to  make  that  thing  which  is  potential 
actual,  and  that  is  no  mean  job.  We  have  before  us  a  war 
of  two,  three  or  four  years.  We  have  got  to  raise  an  army  of 
five  million  or  seven  million,  or  possibly  more.  It  is  man- 
power that  is  going  to  win  this  war.  Russia  has  become  a 
pulpy  mass,  and  it  has  got  to  work  out  its  own  salvation. 
There  is  one  feature  about  that  situation,  and  that  is  that  the 
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Germans  will  uot  know  any  more  about  what  is  going  to  hap- 
pen in  Russia  than  we  do,  but  it  is  going  to  enable  the  Ger- 
mans to  bring  back,  doubtless,  many  of  her  divisions  to  the 
Western  front;  and  we  must  fight  the  war  out  on  the  Western 
front,  and  it  may  be  that  the  Western  front  will  reach  from 
the  North  Sea  to  the  Adriatic.  We  have  got  to  furnish  to  our 
Allies  not  only  food,  not  only  money,  but  we  have  got  to  fur- 
nish them  the  man-power  that  will  give  a  predominance  that 
will  win  this  war.  We  have  got  to  wear  them  out,  it  may  be 
by  attrition,  as  Grant  wore  Lee  out,  but  we  have  got  to  do  it, 
because  civilization  depends  upon  it,  because  our  own  inde- 


pendence depends  upon  it.  The  war  is  not  in  our  souls  yet, 
not  as  it  will  be  when  our  boys  are  shot  down,  and  when  we 
consult  the  casualty  lists  to  see  whether  those  dear  to  us  have 
suffered.  One  of  the  great  satisfactions  is  that  when  we  are 
in  it,  when  we  meet  disaster,  as  we  are  going  to  meet  disaster, 
and  we  find  there  have  been  blunders,  as  there  will  be  blunders 
— but  from  these  blunders  and  from  these  disasters  the  Ameri- 
can people  are  so  constituted,  with  their  inherited  traits,  that 
those  disasters  and  blunders  and  defeats  and  humiliations  will 
only  make  us  stronger  to  carry  out  the  stmggle  that  is  essential 
to  liberty  and  Christian  civilization.     (Loud  applause.) 


KEYNOTE  SESSION 

An  All-Day  Meeting  on  the  Service  of  the  Engineer  to  the  Public  in  Times  of  Crises,  with  a 
Series  of  Addresses  on  Great  Engineering  Problems  of  the  War 


THE  topic  now  uppermost  in  the  minds  of  everyone, 
and  engineers  in  particular — the  war — served  as  the 
basis  for  an  all-day  session  in  the  Auditorium  on 
Wednesday,  December  5,  which  attracted  large  and  deeply 
attentive  audiences  both  in  the  morning  and  afternoon. 

Promptly  at  the  opening  hour.  President  Hollis,  after  a  few 
preliminary  remarks,  called  Vice-President  Charles  H.  Ben- 
jamin to  the  chair  and  then  launched  into  his  stirring  open- 
ing address  on  Universal  Public  Service  in  Peace  and  War, 
in  which  he  sounded  the  keynote  of  the  day's  discussions  in 
his  illuminating  development  of  the  thesis  that  training  for 
citizenship  is  the  safeguard  of  democracy,  and  emphasized  the 
relations  and  duties  of  the  engineer  to  the  state  in  the  present 
great  emergency.  Four  additional  addresses  were  delivered 
before  the  luncheon  intermission,  as  follows: 

The   Engineering    Societies    in    the    National    Defense, 

Gano  Dunn. 
Special  Education  in  Time  op  Wab,  Dr.  Charles  S.  Howe. 
Engineering  Research,  C.  E.  Skinner. 
The  Agricultural  Problem,  L.  H.  Bailey. 

The  afternoon  session  began  promptly  at  2  p.  m.,  Vice- 
President  Charles  T.  Plunkett  officiating  as  chairman  on  the 
invitation  of  President  Hollis.  Five  addresses  were  delivered 
at  this  session,  namely : 

The  Fuel  Problem,  Prof.  L.  P.  Breckenridge. 
Motor  Transportation,  William  P.  Kennedy. 
Army  Transportation,  Major  L.  B.  Moody. 
The  Aircraft  Problem,  Prof.  W.  F.  Durand. 
The  Solution  of  the  Cantonment  Construction  Problem, 
Leonard  Metcalf. 

The  texts  of  these  ten  addresses  immediately  follow. 

UNIVERSAL  PUBLIC  SERVICE  IN 
PEACE  AND  WAR 

By  dr.  IRA  N.  HOLLIS,  WORCESTER,  MASS. 

OUR  profession  has  long  been  classed  as  one  concerned 
only  with  the  application  of  science.  It  covers  a 
very  wide  range  reaching,  on  the  one  hand,  from  invention 
and  construction  that  affect  the  whole  history  of  this  race,  on 
the  other  hand,  to  the  little  things  that  add  only  to  conve- 
nience and  comfort  in  our  daily  lives.  Transportation,  for 
instance,  in  opening  to  every  nation  the  products  of  all  others, 
and  in  permitting  the  ready  ebb  and  flow  of  travel,  has  had 


a  profound  influence  upon  industry  and  upon  the  world  out- 
look of  men.  Our  thoughts  have  sprung  beyond  national 
barriers.  This  war  is  a  temporary  setback,  but  we  shall  come 
out  of  it  stronger  than  ever  for  human  brotherhood. 

In  the  changes  that  are  coming,  the  engineer  can  no  longer 
dwell  within  his  technical  shell  and  he  must  prepare  himself 
to  become  a  citizen  of  the  world  upon  whose  shoulders  great 
economic  and  social  burdens  are  placed.  He  must  study  his- 
tory, the  science  of  government,  and  the  problems  of  labor, 
that  he  may  grow  to  the  maximum  of  his  possibilities.  His 
training  has  fitted  him  for  anything,  providing  he  does  not 
stop  all  the  humanities  after  leaving  college.  His  work  will 
be  better  done  for  conscientious  performance  of  civic  duties 
and,  if  thereby  he  is  drawn  away  from  technicalities,  his 
education  will  have  justified  itself.  At  this  time  there  is 
nothing  more  important  to  him  than  a  clarification 'of  hifl 
thoughts  on  government  and  public  service.  He  cannot  afford 
to  remain  outside  the  life  of  the  nation,  and  he  must  exert 
himself  to  do  and  to  know.  For  that  reason,  it  is  a  happy 
thought  on  the  part  of  the  Meetings  Committee  to  set  apart 
this  day  for  public  questions.  The  first  thing  in  any  discus- 
sion is  a  courageous  look  into  our  shortcomings  as  a  nation. 
We  have  the  faults  of  youth,  not  because  our  form  of  govern- 
ment is  inferior,  but  because  it  is  superior.  We  impose  only 
as  much  government  on  the  individual  as  is  absolutely  neces- 
sary to  hold  society  together. 

The  great  difference  between  the  Allies  and  the  Central 
Powers  lies  in  the  attitude  of  the  individual  toward  the  state. 
Two  conceptions  are  found  in  modern  times;  one  springing 
out  of  Rousseau's  revolutionary  doctrine  that  government  is 
derived  from  the  consent  of  the  governed,  and  the  other  from 
the  ancient  divine  right,  under  which  the  governed  derive 
their  privileges  from  the  consent  of  a  ruling  class,  or  of  a 
crowned  head. 

In  the  first  case,  society  regulates  itself  and  the  state  is 
wholly  a  possession  of  individual  citizens.  In  the  second 
case,  society  is  regulated  by  those  set  above,  and  the  indi- 
vidual belongs  entirely  to  the  state,  in  whose  service  anything 
may  become  justified.  These  two  ideas  lead  to  characteristic 
failure  when  carried  to  extremes ;  as,  for  instance,  in  a  democ- 
racy, liberty  unchecked  by  public  opinion  is  likely  to  become 
license,  and  freedom  may  mean  simply  the  power  to  do  as 
the  individual  pleases,  without  reference  to  the  common  wel- 
fare; equality  would  be  nothing  but  a  dead  level  of  property 
under  this  theory  that  would  render  democracy  the  most 
oppressive  socialism.     In  an  autocracy,  the  individual,  as  the 
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property  of  the  state,  may  become  a  murderer,  a  liar,  a  thief, 
and  the  lowest  of  conspirators  without  loss  of  station,  pro- 
vided his  deviltry  is  committed  at  the  behest  of  the  i-uling 
power.  Secret  diplomacy  against  the  well-being  of  other 
states  will  always  flourish  under  a  military  autocracy. 

In  the  first  of  these  cases  you  have  the  destruction  of  indi- 
vidual conscience  as  related  to  the  state;  in  the  other,  the 
complete  breakdown  of  national  morality  in  relation  to  the 
world.  We  have  these  two  extremes  at  the  present  time  side 
by  side  in  Europe :  Prussia  with  the  unbridled  license  of  the 
ruling  classes  to  do  evil,  that  their  good  may  spring  from  it, 
and  Russia  with  a  complete  coUapse  of  state  morality  in  the 
hands  of  ignorant  socialism. 

Training  for  Public  Office 

Extremes  in  government  are  always  wrong,  and  wise  men 
have  studied  for  ages  how  to  check  that  tendency.  It  is  per- 
haps the  most  important  problem  that  we  have  in  our  own 
country,  where  every  individual  can  express  his  views  freely 
without  fear  of  being  arrested  for  adverse  criticism  against 
a  dynasty.  Every  public  officer  is  a  public  possession,  and 
can  be  dissected  without  any  hindrance  on  the  part  of  the 
law.  This  implies  for  success  in  government  a  self-control 
that  comes  only  with  training,  and  the  American  people  may 
well  pause  to  think  more  seriously  about  training  for  public 
office  and  for  citizenship  in  a  democracy.  We  have  had  very 
loose  views  on  this  subject  ever  since  the  formation  of  the 
Republic.  Anyone  may  be  put  into  any  office  on  the  principle 
that  American  common-sense  will  somehow  muddle  through. 
Hence  this  subject  is  more  than  timely.  It  is  the  psychologi- 
cal moment  when  all  people,  especially  the  engineers,  should 
strike  a  good  blow  toward  the  education  of  men  and  women 
for  service  under  the  state,  and  for  that  kind  of  self-control 
and  sjicriflce  that  produces  efficiency  in  a  republic. 

As  a  matter  of  fact,  this  whole  subject  is  of  vastly  greater 
importance  at  this  session  of  The  American  Society  of  Mechan- 
ical Engineers  than  any  technical  or  professional  paper  could 
possibly  be.  While  a  single  invention  may  often  change  the 
whole  course  of  human  history,  the  freedom  of  man  for  his 
own  development  is  so  dependent  upon  his  training,  or  educa- 
tion, that  we  as  engineers  ought  now  to  turn  our  minds  entirely 
away  from  technicalities  of  science  to  the  fundamental  rules 
upon  which  all  society  must  be  based.  We  are  citizens  first, 
and  engineers  afterwards,  and  while  we  know  that  the  exter- 
nals of  civilization  have  only  kept  pace  with  the  progress  of 
our  profession,  we  know  also  that  the  spiritual  side  of  man's 
nature  is  a  development  of  the  geologic  ages.  Short  periods 
of  history  disclose  relatively  little  change.  During  nineteen 
hundred  years  of  great  material  growth,  humanity  as  a  whole 
has  not  taken  a  single  step  toward  the  realization  of  human 
brotherhood,  except,  perhaps,  in  the  surrender  of  legal  owner- 
ship in  slaves.  The  mechanic  who  works  for  us  lives  in  a  style 
that  a  monarch  of  the  middle  ages  might  have  en^ied.  A 
traveler  four  thousand  years  ago  coming  out  from  Egypt 
would  have  wiitten  a  book  about  his  adventures  in  crossing 
the  little  arm  of  the  Mediterranean,  called  in  ancient  times 
the  Syrian  Sea.  But  we  moderns  have  many  in  America  who 
consider  a  journey  around  the  world  only  an  event  worthy 
of  an  evening's  conversation  with  a  few  friends.  Through 
engineeiing  we  know  the  world  and  every  comer  of  it,  as  our 
grandfathers  could  not  have  known  it.  We  know  how  nation 
has  come  to  be  dependent  upon  nation.  Yet  ethically  we  are 
still  as  blind  as  the  money  changers  who  were  driven  from 
the  temple  by  Jesus  Christ,  and  we  are  fighting  the  most 
horrible  war  in  all  history. 


Engineer's  Task  m  War 

Every  war  has  its  roots  deep  down  in  the  history  of  .the 
race,  and  it  is  often  very  difficult  to  trace  the  causes.  In 
our  Spanish  War  the  immediate  cause,  or  the  immediate 
event,  that  brought  about  the  war,  was  the  sinking  of  the 
Maine  in  Havana  Harbor  under  circumstances  that  seemed  to 
put  the  responsibility  on  the  Sjjaniards.  The  real  basis  of 
the  war  dated  back  for  generations,  and  was  only  the  result 
of  many  struggles  against  the  autocratic  power  of  a  nation 
exploiting  American  colonies  for  its  own  benefit,  without  any 
reference  to  the  good  of  those  who  were  exploited.  This  war 
too  is  the  result  of  great  forces  that  seem  always  to  have 
existed.  It  is  made  more  horrible  by  the  inventions  that  began 
with  James  Watt's  improvement  of  the  steam  engine  into  a 
workable  machine.  While  it  is  not  caused  by  the  work  of  the 
engineer,  it  is  essentially  an  engineer's  war,  in  the  respect  that 
it  uses  all  of  his  talent  toward  making  the  war  more  terrible. 
It  is  the  culmination  of  the  century  of  invention  that  followed 
Watt,  and  represents  a  struggle  between  those  who  have  delib- 
erately conspired  to  make  use  of  all  human  resources  and 
invention  for  securing  dominion  over  the  world,  and  those 
who  believe  that  man  advances  in  true  happiness  under 
individual  freedom  far  better  than  under  the  direction  of 
autocracy. 

It  is  our  task  as  engineers  to  assist  in  making  the  world 
safe  against  the  forces  that  we  have  unloosened,  so  that  the 
centurj'  may  not  close  with  a  total  failure  of  the  civilization 
of  Christian  races.  It  is  we  who  have  developed  the  applica- 
tions of  science,  and  it  is  we  who  are  using  it  to  destroy  one 
another,  forced  into  .the  struggle  by  the  rulers  of  a  nation 
that  knows  no  right  except  might,  and  no  mercy  except  that 
which  is  taught  them  by  the  sword.  Our  great  problem  will 
be,  not  how  to  develop  further,  but  how  to  tame  what  we  have. 
Unless  some  conscience  is  aroused  that  science  is  not  to  be 
used  against  man,  but  for  him,  then  it  will  never  be  safe  for 
this  world.  It  wiU  always  be  an  explosive  ready  to  go  off  and 
destroy.  The  poisoning  of  wells  is  nothing  beside  the  reversal 
of  preventive  medicine  into  a  destructive  agency.  Every  prac- 
tical invention  can  be  turned  into  evil  for  destroying  the  white 
races  in  favor  of  the  yellow  and  black  men,  who  have  no 
science. 


Best  Training  is  Educated  Conscience 

We  as  engineers  must  take  our  share  in  quickening  the 
conscience  of  the  American  people  toward  the  danger  of  un- 
limited, unchecked  forces,  and  in  preaching  night  and  day  the 
importance  of  an  educated  conscience.  That  is,  after  all,  the 
most  effective  training  for  public  service,  and  the  best  antidote 
against  the  unholy  advance  of  scientific  bnitality. 

It  is  a  curious  thing  that  James  Watt  should  have  been 
prevented  from  practising  a  trade  that  he  had  learned  in 
London  by  the  trade  guilds  of  Glasgow.  The  potent  influence 
over  his  life  and  over  human  history  sprang  out  of  his  having 
been  driven  to  take  refuge  in  a  university  as  mathematical 
instrument  maker,  where  he  was  called  upon  to  do  all  kinds  of 
odd  jobs  in  connection  with  a  physical  laboratory.  By  a 
strange  irony  he  improved  the  steam  engine  and  thereby  let 
loose  the  forces  of  labor-saving  against  the  trade  unions,  thus 
creating  problems  infinitely  more  difficult  than  anything  con- 
nected with  labor  a  century  and  a  half  ago. 

In  what  respect  is  democracy  to  be  preferred  to  an  autocracy 
which  safeguards  the  material  welfare  of  its  citizens,  and  pro- 
vides through  state  regulation  for  their  comfort?  That  ques- 
tion is  an  important  one  before  the  American  people,  and  we 
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should  study  it  in  order  to  understand  and  buttress  our  own 
institutions.  Our  education  has  taught  us  that  there  is  only 
one  answer,  and  we  believe  that  science  is  safe  only  in  a 
democracy  such  as  ours. 

Efficiency  has  come  to  mean  something  new  to  us,  and  by  it 
we  can  make  an  adequate  comparison  between  the  two  forms 
of  government,  but  we  must  take  efficiency  in  the  most  com- 
prehensive sense  of  the  word.  It  is  nothing  to  mankind  if  by 
reducing  the  labor  required  to  produce  the  necessities  of  life, 
it  simply  enables  a  country  to  support  a  larger  population. 
The  thing  worth  whUe  is  righteousness  and  satisfaction  in  our 
lives,  not  a  larger  number  of  human  beings  on  this  planet. 
One  can  express  but  little  sympathy  with  certain  exaggerated 
notions  about  race  suicide.  There  is  no  such  thing.  There  is 
an  ebb  and  flow  and  a  divine  law  under  which  some  families 
gradually  die  out  and  others  come  up  to  the  great  places  of 
the  world.  Race  suicide,  if  it  existed,  would  be  found  in 
unsanitary  conditions  of  life  and  in  the  recklessness  by  which 
children  are  often  bom  into  the  world. 

The  best  definition  of  efficiency,  if  it  is  to  be  used  as  a 
measure  of  civilization,  has  an  ethical  as  well  as  a  material 
sense.  Germany  has  undoubtedly  made  an  enonnous  advance 
in  material  wealth  and  in  the  applications  of  science.  Her 
ruling  classes  have  also  iirovided  for  the  welfare  of  the  masses, 
perhaps  better  than  any  other  nation.  It  is  the  concession 
that  they  had  to  make  in  order  to  keep  a  large  population 
contented  with  their  lot.  That  is  their  share  in  the  govern- 
ment. But  Germany  is  not  efficient  in  the  best  sense  of  the 
word.  Her  scholars  and  her  statesmen  have  betrayed  her.  One 
has  only  to  read  the  paper  signed  by  a  number  of  professors 
to  reach  the  conclusion  that  there  is  too  much  professor  in 
Germany  and  too  little  humanity.  The  world  has  been  hypno- 
tized up  to  within  a  vei-y  recent  period  by  Germany's  own 
claim  of  preeminence  and  the  shock  of  this  war's  disclosure 
is  as  much  a  sense  of  disappointment  as  it  is  a  revulsion 
against  the  professors'  claims. 

Some  Woeful  German  Wbaknes.ses 

Germany  is  not  efficient  in  her  relations  with  other  nations. 
She  is  not  even  efficient  in  her  spy  system,  for  her  spies  are 
but  children  in  the  hands  of  Americans.  Germany  is  not  even 
efficient  in  her  science  and  literature.  She  is  woefully  behind 
the  English  and  the  French,  except  in  those  applications  that 
bring  wealth  .  and  power. 

In  some  article  President  Eliot  has  well  stated  what  he 
calls  "  the  precious  lesson  of  the  war."  "  Toward  every  kind 
of  national  efficiency,  discipline  is  good  and  cooperation  is 
good;  but  for  the  highest  efficiency,  both  should  be  consented 
to  in  liberty."  We  are  now  going  to  prove  this  with  the  blood 
of  our  sons,  and  unless  we  succeed  against  Prussia  our  con- 
stitution will  be  subject  to  modification,  and  we  must  begin 
again,  like  Sisyphus,  to  roll  the  rock  up  the  hUl  in  the  hope 
that  next  time  it  will  not  slip  away  from  us  to  roU  back. 

A  power  of  initiative  in  a  free  government  and  a  power  of 
initiative  of  its  citizens  is  certain,  in  the  long  run,  to  triumph 
over  a  national  organization  created  by  a  few  who  have  care- 
fully directed  the  thoughts  of  the  masses.  If  we  put  Kaiser 
Wilhelm  alongside  of  Abraham  Lincoln,  we  see  in  his  royal 
person  only  a  belated  barbarian  come  back  out  of  a  shuddering 
past  to  destroy  all  that  humanity  has  gained  in  the  fight  against 
slavery.  We  know  that  the  heart  of  man  beats  for  the  free- 
dom of  the  individual,  and  that  only  the  drum  beats  for  the 
divine  right  of  kings.  Not  one  word  that  Lincoln  has  uttered 
is  false  to  the  doctrine  of  Christ.  Scarcely  one  thing  of  the 
Kaiser's  might  not  have  been  said  bj'  a  heathen  king.     The 


whole  Christian  religion  is  based  on  the  right  of  the  individual 
to  a  life  of  his  own,  subject  to  a  true  adjustment  to  the 
Almighty's  laws.  Democracy  is  a  final  form  of  government. 
It  may  have  its  failures,  and  if  it  fails  now  it  will  come  again 
and  again  until  the  whole  earth  is  freed  from  the  privilege  by 
birth  and  the  rule  of  a  few. 

What  Americans  Also  Lack 

All  preparation  for  public  service  must  be  based  upon  a 
foundation  of  good  citizenship  in  our  whole  country,  if  our 
officials  are  to  serve  well  in  this  republic.  A  human  pyramid  ■ 
can  be  formed  only  with  strong  men  at  the  bottom,  and  no 
first-rate  public  service  can  ever  be  built  up  on  a  I'abby,  care- 
less attitude  toward  civic  duties.  America  is  young  yet.  It 
is  like  a  boy  who  has  grown  far  too  rapidly,  loose- jointed  and 
tall,  with  unlimited  possibilities  after  his  frame  shall  have  been 
knit  into  a  solid  mass.  One  hundred  and  twenty-eight  years  is 
not  enough  to  bring  a  nation  to  its  majority,  especially  one 
made  up  of  such  diverse  elements  as  ours,  the  dumping  ground 
of  all  the  world  for  the  oppressed  and  the  poor. 

Our  neighborhood  and  our  international  ideals  are  sound. 
They  are  found  in  the  Bible.  At  the  same  time  we  lack  cohesion 
and  public  conscience  in  relation  to  our  own  Government. 
Every  individual  must  be  regarded  as  part  of  the  public  ser- 
vice, and  the  first  thing  he  must  acquire,  whether  he  be  native 
born  or  immigrant,  is  public  conscience.  In  some  way  the 
ordinai-y  citizen  too  often  argues  that  because  this  is  a  govern- 
ment by  the  people  and  for  the  people  the  state  owes  him 
something.  In  that  respect,  our  patriotism  is  in  part  a  sham, 
and  we  have  plenty  of  evidence  to  prove  it.  A  considerable 
fraction  of  the  annual  appropriation  in  Congress  is  the  result 
of  a  trade  among  localities,  each  of  which  wants  something 
out  of  the  general  treasury.  The  pension  bills  have  been  only 
too  often  the  sop  for  voters,  and  capital  and  labor  have  already 
shown  us  more  than  once  how  little  they  care  for  the  great 
mass  of  people  whom  they  class  as  the  public.  In  the  lynching 
of  criminals,  and  sometimes  of  innocent  people,  we  find  noth- 
ing but  a  total  disregard  for  the  good  name  of  the  state.  These 
are  our  failures  and  we  must  get  rid  of  them,  in  order  that 
the  beauty  of  democracy  may  not  be  hidden  beneath  its  ex- 
crescences." In  the  matter  of  public  conscience  we  need  a 
religious  revival,  and  the  churches  ought  to  take  a  share  in 
this.  It  is  their  task,  as  well  as  ours,  to  lift  this  side  of  our 
national  life. 

Elements  op  American  Citizenship 

The  first  demand  of  our  republic  is,  then,  an  educated  public 
conscience.  No  man  should  expect  more  from  his  country  than 
he  is  willing  to  give  it.  Those  who  whine  about  injustice  in 
modem  society  are  usually  getting  about  what  they  deserve. 

The  second  demand  on  every  citizen  should  be  a  knowledge 
of  our  institutions  and  the  method  of  government.  It  goes 
without  saying  that  the  English  language  is  an  absolutely 
essential  foundation  for  this.  Most  failures  in  citizenship  pro- 
ceed from  ignorance  and  carelessness,  rather  than  from  vicious- 
ness.  The  normal  American  is  right-minded  and  is  morally 
upright,  but  slack  in  his  responsibilities  to  the  public.  The 
moonshiner  in  the  Cumberlands  makes  whiskey  because  he 
neither  knows  his  relation  to  the  body  politic,  nor  the  evil 
eflecls  of  drink.  His  whole  conception  of  government  makes 
it  something  separate  and  apart  from  himself,  an  attitude  of 
mind  that,  if  carried  to  its  logical  conclusion,  breaks  down  all 
government  and  ends  in  the  ghastly  travesty  set  up  by  the 
ignorant  peasants  and  workingmen  of  Russia  under  the  cor- 
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rupting  influence  of  the  Germans  and  of  money.  The  first 
thing  to  learn  is  that  freedom  does  not  mean  emancipation 
from  all  responsibility  to  others.  It  means  the  self-control  that 
permits  reasonable  surrender  to  the  needs  of  all  men.  War 
has  given  America  the  dim  vision  of  a  new  freedom.  In  the 
fall  of  1914  no  one  would  have  thought  it  in  any  way  akin  to 
our  CivU  War,  and  yet  we  see  it  now  in  its  true  perspective 
as  the  great  struggle  for  freedom,  as  the  struggle  for  the 
union  of  all  nations,  so  that  war  may  never  come  again.  Yet 
we  must  have  no  illusions.  Rousseau's  doctrine,  that  man  is 
bom  free,  is  false  unless  the  word  free  is  defined  in  some  better 
sense  than  that  in  the  dictionary.  Men  are  never  free.  From 
the  cradle  to  the  grave  they  have  to  yield,  and  every  individual 
lacks  freedom  in  just  the  proportion  in  which  he  has  to  learn 
to  live  with  other  people.  He  must  think  of  the  wishes  and 
the  interests  of  others.  When  he  has  learned  how  to  surrender 
himself  and  has  learned  obedience  to  the  law,  then  he  is  truly 
free.  Freedom  is  no  more  a  natural  inheritance  than  flying  or 
riding  a  bicycle,  but  it  must  be  learned  if  it  is  to  be  of  any 
value  in  a  republic.  It  demands  training,  hard  discipline,  self- 
sacrifice  in  daily  life,  especially  on  the  part  of  those  who 
are  chosen  to  transact  the  great  business  of  the  nation  and 
to  lead  in  the  maintenance  of  our  domoeratic  govern- 
ment. 

Another  much  misunderstood  word  is  equality.  In  its  dis- 
torted sense,  it  has  encouraged  that  fatal  kind  of  socialism  that 
would  permit  no  individual  to  stand  out  from  his  fellows  in 
mental  or  material  possessions,  and  it  would  eventually  kill 
any  form  of  government ;  for  a  nation  grows  great  only  on  its 
inequalities,  if  they  be  not  the  tj'pe  that  set  up  false  standards 
and  destroy  the  soul.  The  true  application  of  the  word  is 
found  in  opportunity.  We  are  equal,  and  we  ought  to  be 
equal  as  to  the  opportunity  to  make  ourselves  mentally  and 
morally  superior.  We  glory  in  the  greatness  and  superiority 
of  Abraham  Lincoln,  and  in  that  equality  of  opportunity  that 
permitted  him  to  go  from  a  log  cabin  to  the  White  House. 
Our  most  important  lesson,  then,  in  connection  with  American 
institutions,  is  the  meaning  of  the  two  words  "  free "  and 
"  equal."  Only  when  every  man,  woman  and  child  understands 
them  will  democracy  be  safe. 

I  venture  to  state  that  only  a  small  fraction  of  the  people 
in  the  United  States  know  anything  about  the  growth  of  the 
Constitution  or  the  reason  for  adopting  the  articles  fixing  a 
definite  relation  between  executive,  legislative,  and  judicial 
functions.  The  Supreme  Court  has  been  called  the  greatest 
instrument  for  free  government  in  the  world.  Why?  The 
most  powerful  element  of  citizenship  is  found  in  the  answer 
to  that  question.  It  involves  obedience  to  law,  respect  for 
judicial  decisions,  and  the  supremacy  of  reason  over  brute 
force.  How  many  of  our  citizens  grasp  the  significance  of  this 
in  the  training  for  public  as  well  as  private  virtue?  It  is 
second  only  to  conscience  in  the  making  of  good  citizens  and 
an  atmosphere  in  which  the  public  can  be  properly  served. 
The  two,  conscience  and  civic  education,  create  the  kind  of 
patriotism  that  would  lead  a  man  to  refuse  a  public  office  for 
which  he  had  no  training.  Such  a  thing  as  a  cabinet  officer's 
resigning  because  he  turned  out  to  be  a  misfit  is  unheard  of, 
either  because  we  have  not  learned  what  a  misfit  is,  or  because 
our  people  have  not  been  taught  what  to  give  of  themselves 
and  what  to  demand  in  Washington. 

The  third  element  of  citizenship  is  found  in  true  history,  not 
that  garble  of  victories  in  war,  calculated  to  fill  the  breast  with 
false  pride  that  cannot  see  over  an  imaginary  wall  surround- 
ing county,  state,  or  nation.  Germany  is  a  victim  of  exagger- 
ated ego,  because  her  historians  and  writers  have  totally  mis- 


represented the  place  of  the  German  in  modern  life.  God  has 
not  selected  any  nation  for  the  dominion  of  the  world.  His 
laws  undoubtedly  have  established  ideals  that  dominate  human- 
ity, but  never  for  the  purpose  of  surrendering  to  some  brutal 
ruling-class  domination  over  men.  Bad  history,  then,  may 
promote  bad  citizenship.  The  history  of  our  Revolutionary 
War  usually  emphasizes  Bunker  Hill  and  Yorktown  at  the 
expense  of  a  proper  perspective  of  the  tremendous  struggle 
against  autocracy  and  the  divine  right  of  kings  culminating  in 
the  French  Revolution.  We  were  fighting  against  George  III 
and  his  Germans  from  1776  to  1783,  and  the  Declaration  of 
Independence  probably  had  more  friends  than  enemies  in 
England.  The  outcome  of  the  Revolution  was  in  the  interest 
of  democracy  for  the  entire  Anglo-Saxon  race.  It  remains  to 
be  seen  whether  this  war  is  the  final  blow  to  the  old  system 
or  not.  We  might  paraphrase  Lincoln's  words  by  saying  that 
the  world  cannot  longer  exist  half  democracy  and  half  autoc- 
racy. We  must  smash  the  autocracy  in  order  that  the  world 
at  large  may  recover  a  conscience  and  nations  may  hold  a  true 
and  wholesome  relation  to  one  another.  This  is  why  history 
should  be  more  carefully  written  and  better  taught  in  our 
schools. 

A  fourth  element  toward  the  foundation  for  public  virtue 
in  office  is  the  education  of  foreigners  in  true  Americanism. 
There  are  millions  who  must  be  turned  into  the  kind  of  citizens 
found  in  the  old  colonies,  the  men  who  laid  the  successful  and 
enduring  foundation  for  free  government.  Could  the  Ameri- 
can Constitution  be  written  now?  Have  we  the  public  men 
capable  of  striking  off  such  a  document?  I  believe  we  have, 
and  that  many  of  them  have  been  created  out  of  the  children 
of  foreigners.  Through  our  workshops  and  our  schools,  and 
through  associations,  we  should  teach  ideals  of  citizenship. 
This  is  more  important  than  importing  into  the  United  States 
great  examples  of  art  in  Europe.  The  statue  of  Frederick  the 
Great,  set  up  in  front  of  the  War  College  in  Washington,  is 
not  a  good  example  of  citizenship.  His  system  has  ended  in 
teaching  good  men  that  brutality  is  better  in  the  will  to  force 
their  kuUur  upon  other  men,  than  gentleness  and  love,  and  his 
work  must  all  be  undone  if  our  conception  of  human  freedom 
is  to  be  extended  over  the  whole  earth.  The  perpetuation  of 
German  or  other  foreign  societies  in  America  is  unthinkable, 
and  we  ought  to  break  that  down  in  one  way  or  another. 
Usually  the  peaceful  education  of  children  in  our  public  schools 
is  the  best  method  of  proceeding.  But  we  have  not  done 
enough  by  other  methods.  There  should  be  a  great  organiza- 
tion within  the  United  States  for  Americanism,  and  it  ought  to 
be  used  to  counteract  all  other  influence  by  public  speaking 
and  by  a  more  effective  propaganda  than  the  Germans  can 
ever  again  set  up  in  America.  This  is  the  melting  pot,  and  it 
is  our  duty  to  make  sure  that,  when  the  whole  mass  is  fused, 
it  remains  an  American  democracy  firm  in  its  convictions  and 
in  its  demands  on  public  service. 

What  is  Public  Service? 

What  is  public  service?  Almost  everything  we  do  that 
brings  us  into  contact  with  our  fellow  man  is  public,  and  we 
are  likely  to  be  too  narrow  in  our  definition. 

Our  relation  to  the  government  may  roughly  be  divided 
under  four  heads: 

1  The  civil  routine  or  conduct  of  business  in  government 

2  CivU  research  and  publicity  for  the  benefit  of  citizens 

3  Military  training  in  peace 

4  Military  training  in  war. 
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The  Civil  Routine  or  Conduct  of  Business  in  Government 

This  necessarily  includes  everything  relating  to  the  adminis- 
tration, Congress  and  the  judiciary.  It  is  remarkable  how  little 
appreciation  our  people  have  of  government  business.  No 
firm  or  corporation  could  exist  under  the  present  system  in 
every  department  at  Washington.  In  many  cases  the  appoint- 
ments, even  when  based  on  civil-service  examinations,  have 
not  sutScient  reference  to  the  work  to  be  done.  In  the  higher 
offices,  like  the  men  who  constitute  the  cabinet  for  the  advice 
of  the  President  of  the  United  States,  it  is  often  only  by 
chance  that  a  man  well  fitted  for  the  position  is  appointed. 
The  War  and  Navy  Departments  may  be  included  under  the 
civilian  departments  so  far  as  the  secretaries  and  the"  clerks  are 
concerned,  and  it  is  the  rarest  thing  in  the  world  to  find,  for 
instance,  the  secretary  of  the  navy  who  knows  anything  about 
his  business.  Many  million  dollars  and  four  years'  incum- 
bency are  usually  required  to  educate  the  man  in  office,  and 
at  the  end  of  that  time  he  goes  out.  Even  though  a  few  of 
the  cabinet  officers  may  fit  into  their  positions,  fewer  still 
have  any  knowledge  of  government  or  the  science  of 
government. 

When  we  come  to  the  legislative  branch  the  matter  is  even 
worse,  because  men  are  elected  to  represent  constituencies  on 
issues  that  have  often  no  relation  whatever  to  the  transaction 
of  the  government's  business.  Congressmen  when  elected  have 
their  principal  interests  at  home  and  very  generally  do  not  feel 
under  any  obligations  whatever  to  make  a  study  of  govern- 
ment. Their  votes  are  cast  too  often  without  knowing  any- 
thing about  the  subject  on  which  they  are  voting.  It  may  be 
said  that  this  is  also  true  of  legislative  assemblies  the  world 
over,  but  it  ought  to  be  better  under  a  democracy  that  throws 
responsibility  on  the  individual,  the  responsibility  for  fitness 
and  for  citizenship.  The  lack  of  conscience  in  connection  with 
our  legislation  is  often  disclosed  in  the  Congressional  joker. 
A  bill  that  has  passed  the  House  of  Representatives  and  the 
Senate  may  go  to  conference  on  some  ditferences,  and  there 
have  inserted  by  some  congressman  either  without  intelligence 
or  without  conscience  certain  things  that  were  never  in  the 
original  bills  and  never  had  been  discussed.  In  our  appro- 
priation bill  there  is  wholly  a  lack  of  system.  Attention  has 
been  called  to  this  time  and  time  again  by  men  who  have  held 
high  office  and  are  well  acquainted  with  our  methods.  Millions 
of  dollars  are  squandered  because  there  is  no  budget  and  no 
plan,  just  as  millions  of  lives  may  be  lost  through  the  failure 
of  concerted  action  by  the  Allies  in  this  war, 

Ajwther  feature  of  this  shows  a  lack  of  understanding  on 
the  part  of  our  people  or  a  lack  of  enterprise  on  the  part  of 
the  engineering  profession.  A  very  large  part  of  the  business 
of  this  country  relates  to  industries,  transportation  and  engi- 
neering enterprises,  and  yet  there  is  hardly  a  man  in  all  Con- 
gress who  has  any  grasp  of  the  engineering  matters.  The 
curious  part  of  all  this  is  that  our  Congress  does  not  know 
that  it  doesn't  know.  What  would  be  self-evident  to  a  scien- 
tific man  must  be  beaten  into  a  congressman  by  means  of  a 
trip-hammer,  and  yet  our  people  put  up  with  it. 

We  have  every  reason  to  feel  confidence  and  pride  in  our 
judiciary,  so  far  as  the  Supreme  Court  judges  of  the  United 
States  and  of  the  states  are  concerned,  but  the  courts  have 
already  been  too  much  criticized  by  their  own  judges  and 
lawyers  to  render  it  necessary  for  me  to  make  any  explanations 
whatever  on  the  lack  of  training  for  doing  business.  Many 
cases  have  been  known  to  hang  on  for  years.  Trials  that  should 
have  been  dismissed  in  two  days  have  been  exploited  before 
the  public  for  weeks.  The  Thaw  case  that  was  tried  in  New 
York  was  a  disgrace  to   any  community.     The   newspapers 


without  public  conscience  at  all  published  broadcast  the  most 
nauseating  details  calculated  to  satisfy  only  a  morbid  curiosity 
or  to  degrade  the  moral  and  literary  taste  of  our  youth.  The 
difficulty  with  this  is  that  the  courts  permit  it  to  continue  on 
the  grounds  that  the  newspapers  publish  what  the  public 
wants,  the  same  grounds  that  would  permit  the  sale  of  poison 
because  the  public  wants  poison. 

Reseabch  and  Publicity  for  the  Benefit  of  Citizens 

In  our  scientific  departments  of  the  government,  we  have 
in  a  way  emancipated  ourselves  from  the  accusation  of 
inefficiency,  although  much  useless  stuff  is  published.  The 
Bureau  of  Standards,  the  Agricultural  Department,  the  Geo- 
logical Survey,  the  Bureau  of  Mines,  are  unquestionably  help- 
ing to  educate  our  professions,  our  workmen  and  our  farmers 
into  higher  efficiency.  The  men  appointed  to  office  under 
these  different  departments  are  usually  well-trained  men.  They 
can  naturally  be  classified  by  some  kind  of  civil-service  ex- 
amination as  the  men  in  the  business  departments  cannot. 

Every  state  and  every  community  unquestionably  feels  the 
effect  of  what  we  may  call  publicity  at  this  time.  The  food- 
conservation  program  carried  out  by  a  mining  engineer  is 
really  creating  a  revolution  because  the  American  people  have 
been  exceedingly  wasteful  and  they  are  learning  now  some- 
thing of  the  moral  effect  of  saving.  Mr.  Hoover  is  only  an 
instance  of  what  can  be  accomplished  by  putting  a  trained 
man  at  the  head  of  a  department.  Mr.  Scott  at  the  head  of 
the  War  Industries  Board  and  Mr.  Coffin  at  the  head  of  the 
great  industrial  survey,  were  other  examples  of  what  our  pro- 
fession may  contribute  to  the  success  of  the  government.  Too 
often,  however,  the  profession  of  engineering  does  not  realize 
its  usefulness.  We  belong  to  all  departments,  those  of  busi- 
ness as  well  as  those  of  scientific  research,  but  it  is  the  latter 
that  claims  us  and  we  should  be  ready  at  all  times,  for  this  our 
highest  function  in  the  service,  of  the  people.  Few  engineers 
confess  themselves  able  to  speak  on  engineering  and  govern- 
mental subjects.  We  hold  a  duty  to  this  republic,  and  we 
ought  to  fulfill  it  by  learning. 

Military  Training  in  Peace 

One  of  the  most  astonishing  phenomena  in  modern  times  is 
the  ease  with  which  the  conscription  bill  passed  Congress  and 
the  extreme  ease  by  which  it  was  enforced.  Practically  no 
objection  has  been  raised  except  by  a  few  malcontents  and 
crazy  people,  and,  yet,  a  few  years  ago  no  one  was  ready  to 
listen  to  the  words  military  training.  Perhaps  the  speakers  on 
the  subject  emphasized  the  words  too  much  and  gave  the 
impression  that  they  meant  a  large  standing  army,  which  we 
shall  never  want.  If  there  is  to  be  service  in  war,  the  whole 
nation,  every  individual,  man,  woman  and  child,  must  share 
in  the  sacrifice,  and  must  be  prepared.  The  hiring  of  volun- 
teers is  no  longer  moral.  Only  time  will  indicate  how  much 
we  owe  to  Leonard  Wood  for  his  untiring  effort  to  wake  up 
the  country  to  the  importance  of  military  preparation.  The 
whole  matter  of  training  officers  has  been  formed  directly 
around  his  Plattsburg  camp,  and  it  is  not  too  much  to  say  that 
the  training  of  all  our  men  for  service  abroad  is  based  on  his 
theories.  We  listened  too  closely  to  the  politician  a  few  years 
ago  and  we  have  been  fed  up  with  three  or  four  thoughts  that 
would  destroy  the  discipline  and  the  correct  reasoning  of  any 
nation  if  that  nation  believed  them.  The  springing  to  arms 
of  a  million  men  in  a  single  night  is  that  peculiar  kind  of 
idiocy  that  is  accepted  in  the  remote  agricultural  regions  where 
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ignorance  of  history  is  the  dominant  note.  We  engineers  are 
not  too  proud  to  fight.  We  do  not  want  peace  without  victory. 
We  were  not  kept  out  of  war  and  we  do  not  want  to  be  kept 
out  until  little  Belgium  has  all  that  belongs  to  her  again,  all 
except  the  dead  and  the  virtue  that  has  been  outraged  by  a 
brutal  soldiery.  I  have  never  been  a  believer  in  the  German 
system,  because  it  gave  too  much  control  into  the  hands  of  a 
comparatively  small  number  of  officers  constituting  the  Ger- 
man general  staff.  The  idea  of  service  beneath  that  system  is, 
however,  good.  It  makes  for  the  education  of  young  men  and 
for  obedience  to  law.  Our  country  is  not  built  up  on  the  idea 
of  obedience  to  individuals.  It  should,  however,  learn  that 
liberty  is  based  on  law,  and  can  never  be  anything  else.  It  is 
hardly  necessary  at  this  time  to  dwell  long  on  military  training 
in  time  of  peace.  We  have  had  our  lesson  and  we  shall  prob- 
ably never  go  back  to  the  old  system  of  a  small  standing  army 
and  a  smaller  militia  of  more  or  less  efficiency,  usually  less. 
The  coneejition  of  public  sei-vice  has  been  drilled  into  the 
people  by  stern  necessity  to  maintain  the  liberties  of  the  world, 
so  that  we  shall  probably  have  some  kind  of  military  training 
long  after  this  war  is  over.  Everyone  has  noticed  what  a 
difference  the  camps  make  in  the  slouchy  individual  who  enters, 
to  come  out  the  trim,  erect  soldier. 

The  old  pioneer  days  when  every  man  was  trained  to  use  a 
musket  have  long  ago  passed,  except  in  a  few  places  not  yet 
settled.  We  cannot  possibly  depend  on  the  initiative  of  com- 
munities to  teach  our  boys  how  to  shoot  and  in  fifty  years 
from  now  a  gun  of  any  kind  will  be  as  little  understood  as 
the  archaic  engine  put  into  operation  by  James  Watt.  Con- 
sequently, we  must  neeessarilj'  have  some  artificial  methods  of 
teaching  the  youths  how  to  shoot  and  how  to  act  in  cooperation 
with  other  young  men. 

Military  training  is  probably  the  best  method  we  have  of 
Americanizing  the  young  men  who  come  to  us  from  foreign 
countries,  and  every  one  of  them  ought  to  be  required  to  take 
his  turn  of  service.  It  is  not  necessary  that  a  foreign  citizen 
making  his  home  here,  should  be  required  to  bear  aims  against 
his  old  country,  but  he  should,  for  the  sake  of  teaching  him 
American  ideals  and  American  institutions,  be  obliged  to  take 
his  place  in  the  camps  with  young  Americans,  if  he  is  per- 
mitted to  make  his  living  on  our  soil.  The  simplest  of  military 
training  is  learning  how  to  keep  step  and  that  is  a  great  moral 
influence.  We  need  it  beyond  everything  else  in  this  country, 
where  the  forces  are  so  pronouncedly  centrifugal.  Keep  step ! 
That  does  not  mean  that  the  men  have  to  think  alike.  It  does 
mean  that  they  must  act  together  for  the  good  of  our  country, 
by  a  willing  obedience  to  the  control  of  men  selected  to  manage 
the  afEairs  of  government.  Keep  step !  The  great  leveler 
between  the  rich  and  the  poor  who  must  work  together,  what- 
ever their  homes  may  have  been.  It  is  the  great  simplifier  of 
human  relations.  Keep  step !  The  collective  action  that  will 
put  our  public  servants  into  a  higher  standard  of  training  and 
education  for  their  job.  Keep  step !  There  is  nothing  more 
inspiring,  more  beautiful  than  the  march  by  of  an  American 
regiment.  There  is  no  goose  step  about  it.  It  is  the  free  swing 
of  a  free  people  that  will  never  be  trammeled  by  military 
dictation. 


MniTAKY  Training  in  War 

This  nation  already  has  that  definitely  planned  out  and  our 
conscription  bill  has  called  many  thousands  to  the  colors.  The 
selective  feature  of  the  bill  has  been  more  or  less  lost  sight  of, 
and  its  spirit  has  been  violated  up  to  the  present  time.  Selec- 
tion on  June  5  amounted  simply  to  a  lottery  method  of  choos- 


ing men  for  the  service  and  little  attention  was  paid  to  selecting 
them  for  special  positions,  in  such  a  way  that  an  army  might 
be  formed  most  quickly.  Our  young  men  are  graduating  from 
the  schools,  colleges  and  technical  institutions.  Many  of  them 
have  a  training  similar  to  that  found  at  West  Point  and 
Annapolis,  but  comparatively  little  use  has  been  made  of  this 
fact.  There  are  new  training  schools  established  that  will 
eventually  turn  out  men  for  specialized  service,  but  here  are, 
and  were,  many  young  men  all  ready  for  special  service  flung 
into  the  ranks.  We  have  had  warning  of  this  in  the  mistakes  of 
England  at  the  outset  of  the  war,  and  we  have  done  nothing 
about  it  until  now.  One  of  the  very  curious  anomalies  in  con- 
nection with  even  temporarj'  exemption,  is  found  in  the  recog- 
nition of  the  special  importance  of  dentistry  and  the  study  for 
the  ministry,  while  the  industries  have  been  recognized  only  so 
far  as  their  workmen  are  concerned.  If  the  present  system  is 
maintained,  our  engineering  colleges  are  going  to  disappear  in 
a  comparatively  short  time,  and  the  government  will  have  to  set 
up  special  schools  which  will  take  years  to  fit  men  for  the 
places  that  the  engineering  schools  can  fill.  Training  in  war 
is  very  quickly  seen  to  be  the  heir  of  mistakes  in  training 
during  peace.  Inasmuch  as  we  had  no  training  before  this 
war  came  on,  we  are  heir  to  nothing  and  all  of  it  will  have  to 
be  learned. 

The  most  serious  part  of  this  whole  business  is  that  training 
in  time  of  peace  is  of  no  use  whatever  unless  something  is 
done  about  a  supply  of  munitions  and  weapons  to  be  used  in 
time  of  war.  In  that  I'espect  we  were  worse  off  than  any  of 
the  belligerents  excejit  little  Serbia  or  perhaps  little  Portugal, 
whose  standard  we  just  about  reached  at  the  outbreak  of  the 
war.  That  is  what  rising  over  night  with  a  million  men  always 
means  in  the  mouth  of  those  ignorant  of  history,  even  though 
they  be  in  high  places. 

Need  Greater  War  Publicity 

The  training  for  the  present  war  has  a  very  important 
corollary  that  we  seem  for  the  time  being  to  have  lost  sight  of. 
A  press  bureau  is  established  in  Washington  for  the  dissemina- 
tion of  information  and  its  duties  have  been  too  narrowly 
defined.  We  need  now  extensive  propaganda  on  what  we  are 
actually  fighting  for.  The  President  well  stated  the  case  in 
his  reply  to  the  Pope's  proposals  for  peace,  but  the  people 
know  only  the  call  for  troops  and  for  money.  A  few  pacifists 
and  their  friends,  the  German  traitors,  are  concealing  the  great 
moral  issue  behind  this  business.  We  must  have  concerted  and 
widespread  publicity  of  a  more  penetrating  kind.  What  do 
the  Central  powers  stand  for,  the  Prussians,  the  Germans,  the 
Hungarians,  the  Bulgarians  and  the  Turks?  They  are  all 
banded  together  under  the  compulsion  of  the  Prussians,  whose 
ideas  of  war  as  a  good  thing  and  bratality  as  the  justifiable 
method  of  striking  terror  into  the  rest  of  the  world  are  wholly 
abhorrent  to  us.  Their  success  means  our  failure  and  we  must 
bring  this  home  to  every  American,  instead  of  taking  things 
placidly  while  the  German  newspapers  are  fooling  the  public. 
We  must,  as  engineers,  carry  back  home  the  determination  to 
awaken  the  country  whether  we  are  organized  for  that  purpose 
or  not.  Every  bit  of  camouflage  should  be  torn  off  so  that  we 
Americans  can  see  the  vision  of  death  beneath  it.  The  old 
Persian  proverb,  "  He  that  knows  not  and  knows  not  that  he 
knows  not,  he  is  a  ehUd,  teach  him,"  tells  us  the  daily  work  of 
all  our  spare  moments. 

As  part  of  the  general  publicity  we  must  dwell  on  saving 
for  the  war.  Economy  in  food,  fuel  and  clothing  is  the  moral 
duty  of  evei-jone.     One  of  the  saddest  sights  in  an  American 
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community  is  the  organization  of  merchants  to  tell  people  to 
go  on  in  their  former  mode  of  life  and  to  buy.  Carry  this 
idea  to  its  logical  end  and  we  shall  lose  the  war.  Prosperity 
has  not  come.  All  boosting  of  prices  is  blood  money,  and  the 
men  who  are  taking  advantage  of  the  country's  need  will  be 
tainted  all  their  lives.  One  of  the  most  necessary  distinctions 
in  business  is  the  priority  of  essential  industries.  All  un- 
essentials  must  go  and  all  excess  profits  must  be  saved  for  the 
success  of  the  country  in  war. 


Engineers  Must  Kill  Conspiracy 

The  twentieth  century  is  still  young,  and  we  do  not  yet  know 
what  it  will  represent  to  the  future  historian.  Will  it  be  the 
debauch  of  science  or  will  it  mean  a  new  birth  to  Christianity  ? 
It  is  our  task  to  decide  this.  There  are  two  tendencies;  one 
toward  greater  comfort  and  luxury,  and  one  towards  greater 
service.  The  first  can  plunge  us  only  deeper  and  deeper  into 
war  for  the  control  of  a  commercial  output.  It  can  only  bring 
us  more  flnnly  under  a  governing  class  derived  either  by  birth 
or  by  commercial  success.  The  second  means  the  complete 
emancipation  of  the  individual  trained  to  think  of  service  as 
the  chief  source  of  good  government  and  happiness  in  life. 
The  only  theory  that  will  hold  men  together  is  that  of  service. 
All  others,  like  the  control,  for  instance,  under  an  overlord, 
are  but  the  cracked  shells  of  old  doctrine.  This  war  is  their 
last  stand  against  a  modern  world,  and  our  work  as  engineers 
and  citizens  is  to  help  prepare  for  -the  new  day  when  the  rule 
of  kings  shall  have  been  swept  away.  Our  profession  has  been 
morally  responsible  for  America  under  the  century  of  inven- 
tion just  passed,  as  it  is  we  who  have  created  the  applications 
of  energy  and  it  is  we  who  have  given  the  wealth  of  the  world 
into  the  possession  of  a  few  men.  This  war  will  create  many 
millionaires.  It  will  place  vast  power  in  the  hands  of  the 
strongest  and  most  ruthless.  It  will  strengthen  the  trade 
unions  into  autocratic  groups  defining  what  each  individual 
shall  be  permitted  to  do,  and  what  wages  each  shall  receive. 
Are  we  to  stand  by  and  accept  this?  Are  we  to  remain  for- 
ever blind  to  our  own  power?  There  is  only  one  answer  to 
that.  We  must,  as  engineers,  go  forward  with  our  own  coun- 
trymen to  kill  this  conspiracy  against  freedom  and,  then,  we 
must  give  our  lives  to  fight,  that  science  may  never  again  be 
employed  as  a  destructive  agent  in  the  hards  of  a  few  un- 
scrupulous men. 

What  Can  Our  Society  Do? 

What  does  our  Society  stand  for  in  the  scheme  of  this 
world's  affairs?  We  Imow  that  there  must  be  more  or  less 
selfishness  and  there  will  be  often  a  great  difference  in 
the  general  fundamental  principle  underlying  organization. 
Cooperation  may  have  as  its  motive  one  of  two  ideas;  first, 
the  desire  to  benefit  others,  and  second,  the  desire  to  benefit 
the  organization.  Sometimes  it  is  difficult  to  classify  under 
either  of  these,  as  the  benefit  to  an  association  is  often  benefit 
to  the  public,  in  lifting  the  general  average.  And  yet  when 
things  are  traced  back  to  their  origins,  it  is  possible  to  place 
most  associations  in  their  true  category.  For  instance,  the 
missionary  societies — and  we  may  with  equal  propriety  say  the 
churches — are  altruistic  in  their  origin,  and,  in  the  main,  they 
remain  so.  Charitable  organizations,  hospitals  and  colleges 
are  unselfish,  and  grow  out  of  a  sincere  desire  to  give  one's 
self  to  the  service  of  others.  Our  own  Society  belongs  to  that 
class  which  benefits  others  as  it  benefits  itself,  for  it  is  essen- 
tially educational  in  its  purpose.     As  the  years  have  passed, 


we  have  come  nearer  and  nearer  to  a  tiiie  conception  of  what 
our  public  relations  should  be,  and  this  war  has  brought  about 
a  sudden  large  vision  of  our  duties.  They  are  not  to  be  found 
in  reforms  put  forward  by  the  weak,  or  by  self-seeking  manipu- 
lators of  public  opinion,  either  within  or  without  our  Society, 
but  rather  through  a  state  of  mind.  We  owe  it  to  our  country 
to  think  clearly  and  rightly,  and  to  throw  the  whole  weight  of 
our  Society  into  the  scale  for  sound  legislation,  good  govern- 
ment, and  public  conscience.  The  engineer's  philosophy  is 
shown  in  his  actions  rather  than  in  his  words,  because  he  has 
never  learned  to  explain  himself.  It  is  expressed  in  the  desire 
to  serve.  No  profession  can  claim  a  higher  motive  than  the 
silent  men  who   fill  our  ranks. 

We  believe  our  Constitution  to  be  the  best  instrument  of 
government  ever  produced,  and  that  under  it  all  mistakes  and 
imperfections  tend  to  correct  themselves.  Our  advantage  is 
that  conspiracy  can  never  thrive,  and  there  can  never  be  a 
policy  fatal  to  other  nations.  We  can  discuss  any  question  of 
national  policy  and  we  can  always  have  publicity  against  any- 
hurtful  tendency.  The  newspapers  have  always  exhibited  a 
high  degree  of  patriotism  when  the  need  comes  for  discretion, 
and  we  may  depend  on  them  in  times  like  this  to  stand  behind 
every  program  for  the  good  of  our  eoimtry.  However  sensa- 
tional the  headlines  may  be,  we  know  that  behind  them  is 
always  a  sincere  desire  for  the  greatest  good  to  every  citizen. 
Whatever  our  faults  may  be,  they  are  always  in  the  open  and, 
like  bacilli  exposed  to  the  sunlight,  they  die.  That  is,  after  all, 
the  reason  why  a  republic  or  some  form  of  democracy  is  always 
superior  to  an  empire  under  a  few  men. 

Our  country  is  the  home  that  we  love  and,  as  engineers,  we 
must  feel  a  deep  responsibility  for  its  welfare.  It  is  given 
into  our  hands  by  our  forefathers  and  we  know  its  virtue,  and, 
God  willing,  we  shall  strive  to  make  it  the  perfect  example  of 
what  life  on  this  planet  shall  become  when  wars  are  past. 

THE  ENGINEERING  SOCIETIES  IN 
THE  NATIONAL  DEFENSE 

By  GANO  DUNN,  NEW  YORK,  N.  Y. 

ENGINEEKS  are,  indeed,  coming  into  glory  and  honor — 
glory  in  the  things  we  were  reading  about  in  yesterday's 
and  today's  papers,  as  to  the  behavior  of  the  very  men  which 
our  national  engineering  societies  recruited  in  New  York 
through  the  agency  of  the  Military  Engineering  Committee 
only  a  few  months  ago,  and  honor  in  the  ways  that  were 
referred  to  by  your  president  in  his  address  in  which  he 
mentioned  the  fact  that  the  engineering  profession  and  the 
corporate  societies  representing  them  are  having  an  ever- 
growing opportunity  to  do  their  bit  for  the  Government 
at  this  critical  time.  The  spirit,  the  intelligence,  the  useful- 
ness of  the  engineer  is  a  matter  of  common  comment.  I  have 
talked  with  several  university  presidents  who  remarked  upon 
the  high  percentage  of  enlistments  and  volunteering  for 
seixice,  i^artieularly  of  the  men  in  the  engineering  schools, 
and  Dr.  Hollis  has  not  exaggerated  the  part  that  engineers  are 
playing,  and  are  yet  to  play,  in  respect  to  the  things  in  this 
great  war  which  we  have  only  just  begun  to  appreciate  and 
understand. 

I  should  desire  this  morning  to  bring  to  your  attention  some 
of  the  things  that  are  now  being  done  by  engineers  and  en- 
gineering societies.  Adequately  to  treat  of  what  the  engineers 
are  doing  would  take  days,  if  not  longer,  and  I  can  only  refer 
to  it.  One  has  only  to  be  in  the  atmosphere  of  Washington 
a  short  time  to  see  that  the  whole  Government  of  the  United 
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States  iu  respect  to  its  military  aud  naval   preparation  rests 
upon  a  foundatiou  of  engineers. 

My  task  is  encyclopedic,  and  I  beg  your  indulgence  if  I  but 
hastily  skim  over  it.  I  wrote  to  the  representatives  of  thirty- 
two  different  engineering  bodies  that  are  now  in  contact  with 
the  Government,  asking  them  to  give  me  authoritatively,  al- 
though briefly,  a  resume  of  what  they  were  doing  in  connection 
with  the  national  defense  and  with  the  war.  It  is  beyond  our 
time  for  me  even  to  go  through  the  replies,  but  I  hope  to  put 
them  in  the  record,  and  they  are  certainly  a  scroll  of  real  honor 
to  our  credit. 

To  begin  with,  there  is  the  Naval  Consulting  Board.  The 
Naval  Consulting  Board  was  intended  to  bring  formally  to 
the  service  of  the  Government  the  scientific  and  technical 
ability  of  a  group  of  the  best  advisers  on  engineering  lines 
in  the  country,  and  the  Government  had  the  conception  that 
if  it  asked  the  engineering  societies  to  select  these  advisers 
the  selection  would  be  better  made  than  if  it  itself  attempted 
to  make  the  selection.  Consequently,  two  representatives  from 
each  of  the  different  engineering  bodies  were  nominated,  and 
under  that  nomination  appointed  by  the  Secretary  of  the  Navy, 
and  that  board  has  been  doing  able  sei-vice  since  the  time  it 
was  appointed,  starting  with  the  Committee  on  Industrial 
Preparedness,  which  took  an  inventory  of  all  of  the  industrial 
resources  of  the  United  States.  Later  it  proceeded  to  report 
to  the  Government  on  the  needs  of  the  experimental  develop- 
ment of  improved  devices,  and  finally  it  established  connections 
whereby  its  services  might  be  made  available  and  useful  to  the 
Army  as  well  as  to  the  Navy. 

It  now  holds  an  honored  position  in  Washington,  where  it 
acts  as  a  Board  on  Inventions,  and  substantially  all  newly  in- 
vented devices  that  are  brought  to  the  attention  of  the  Council 
of  National  Defense,  through  various  channels,  are  now  re- 
ferred to  the  Naval  Consulting  Board  to  be  passed  by,  or 
turned  down  if  they  are  not  useful,  or  given  attention  if  they 
are  valuable.  The  Naval  Consulting  Board  has  offices  at  15 
Park  Row,  in  New  York  City,  and  has  a  large  force  of  clerks. 
The  devoted  services  of  its  members  are  constantly  given  to 
going  through  thousands  upon  thousands  of  suggested  devices 
from  engineers,  citizens,  and  others  all  over  the  country. 

The  Naval  Consulting  Board  was  created  long  before  the 
war.  The  next  body  in  order  was  the  National  Research  Coun- 
cil. The  National  Research  Council  was  started  because  it 
was  seen  that,  just  as  in  the  Civil  War,  such  help  as  was 
gdven  by  the  National  Academy  of  Sciences,  created  by  Presi- 
dent Lincoln,  and  is  now  being  given  by  the  national  en- 
gineering societies,  would  be  again  needed.  The  Government 
acted,  therefore,  under  the  Charter  of  Congress  granted  in 
1864  to  the  National  Academy  of  Sciences,  among  the  pro- 
visions of  which  were  the  requirements  that  the  members  of 
the  Academy  who  then  represented  what  we  now  represent,  the 
engineering  as  well  as  the  scientific  intelligence  of  the  coun- 
try, serve  the  Government  on  request,  in  whatever  direction 
called  upon,  without  compensation.  And  they  did  an  unusual 
amount  of  service  at  the  time  of  the  Civil  War. 

Between  that  time  and  now,  entirely  aside  from  their  sci- 
entific functions,  they  have  reported  on  about  sixty  different 
questions  to  the  Government.  It  was  seen  that  this  body 
could  be  made  of  great  use  at  this  time,,  and  consequently 
President  Wilson  requested  that  it  enlarge  its  scope  and  bring 
itself,  as  it  were,  down  to  date,  and  include  the  increasing- 
branches  of  science  that  were  not  known  in  the  old  days,  in- 
cluding engineering,  and  to  do  everything  to  put  at  the  service 
of  the  Government  the  scientific  talent  of  the  nation. 

In  accordance  with  tliis  request  the  National  Academy  of 


Sciences  organized  the  National  Research  Council  which  may 
be  described  as  being  partly  a  federation  and  partly  a  creation, 
through  which  there  comes  to  one  single  focus  every  important 
scientific  agency  in  the  United  States.  It  reaches  the  universi- 
ties, it  reaches  the  industrial  laboratories,  it  reaches  the  engi- 
neering societies,  it  reaches  the  isolated  workers  in  pure 
science,  but  the  keynote  of  the  National  Research  Council  is 
science  rather  than  engineering,  and  engineering  plays  a  part 
in  it  only  as  it  deals  with  pure  science  aand  applied  science, 
in  short,  what  we  call  engineering  research. 

When  the  war  broke  out  it  was  only  natural  that  the  Council 
of  National  Defense  should  request  a  connection  to  be  made 
between  that  body,  which  had  existed  for  nearly  a  year,  and 
itself,  and  since  the  war  the  National  Research  Council  has 
almost  dropped  all  other  activities  and  directed  its  whole  efforts 
to  the  problems  in  science  that  have  been  handed  down  to  it  by 
the  Council  of  National  Defense. 

The  next  body  in  order  of  creation  was  the  General  Engineer- 
ing Committee  of  the  Council  of  National  Defense.  When  the 
war  broke  out,  our  Society,  in  common  with  other  engineering 
societies,  immediately,  and  with  a  patriotic  devotion,  offered 
the  services  of  engineers  to  the  United  States,  directly  to  the 
President;  and  I  do  not  think  any  of  us  realized  at  that  time 
just  what  we  were  offering — quite  a  little  confusion  has 
arisen  since  as  to  wliat  it  was,  but  I  do  know  that  when  we 
made  the  offer  we  did  not  intend  to  limit  it  merely  to  our 
engineering  service,  but  we  meant  to  go  to  any  lengths  that 
might  be  necessary. 

Later  on  it  came  to  be  obvious  that  through  this  offer  to  the 
President  we  had  not  intended  to  convey  the  offer  of  our  mili- 
tary services,  and  among  other  things  we  all  remembered  then 
that  we  were  members  of  an  even  greater  society  than  The 
American  Society  of  Mechanical  Engineers,  we  were  members 
of  the  Society  of  American  Citizenship,  and  that  through 
membership  in  that  greater  society  there  came  to  us  calls 
for  military  services  and  other  things,  and  consequently  the 
offer  to  the  President  of  the  services  which  we  made  through 
our  Society  was  regarded  as  conveying  only  the  offer  of  engi- 
neering service. 

The  President  turned  our  offer  over  to  the  Council  of 
National  Defense,  and  from  Dr.  Hollis  Godfrey  of  the  Ad- 
\isory  Commission  of  the  Council,  an  invitation  was  received 
to  appoint  representatives  to  form  an  Engineering  Societies' 
Section  of  the  Engineering  Committee  of  the  Commission. 
The  Society  acted  officially  upon  that  invitation  and  sent  repre- 
sentatives to  a  conference  in  Washington,  who  met  together 
with  representatives  from  other  societies. 

From  my  point  of  view,  this  General  Engineering  Com- 
mittee as  it  stands  now  is  the  official  connection  of  our  societies 
with  the  National  Government;  but  the  spirit  among  the 
engineers  who  want  to  serve  the  Government  in  more  ways 
than  this  Committee  renders  possible,  has  caused  the  spring- 
in  s'  up  on  all  hands  of  numerous  other  committees.  I  am 
going  to  read  to  you  a  list  of  the  committees  of  engineering 
bodies  which  were  in  existence  at  a  time,  a  short  while  ago, 
wlien  outwardly  and  from  the  point  of  view  of  the  Government 
there  seemed  to  be  so  many  committees  that  they  were  crowd- 
ing each  other,  overlapping,  and  in  their  actual  relations  to 
the  Government  carried  with  them  a  certain  degree  of  possible 
confusion,  which  was  brought  to  our  attention  and  which  some 
of  the  members  of  our  societies  have  been  endeavoring  to 
remedy. 

These  committees  or  engineering  bodies  are :  Naval  Consult- 
ing Board,  American  Engineering  Standards  Committee,  En- 
gineering Committee  of  the  National  Research  Council,  Com- 
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mittee  on  Gas  aud  Electric  Service,  Emergency  Construction 
Committee  of  the  War  Industries  Board,  the  Intercollegiate 
Intelligence  Bureau,  the  War  Committee  of  the  Technical  So- 
cieties, the  Engineering  Council,  the  American  Engineering 
Service  Committee,  the  Aircraft  Production  Board,  the  Air- 
crafts  Standardization  Committee,  the  Aeronautics  Committee 
of  the  National  Research  Council,  the  United  Engineering 
Society,  the  Engineering  Foundation,  the  American  Society 
of  Civil  Engineers,  The  American  Society  of  Mechanical  Engi- 
neers, the  American  Institute  of  Mining  Engineers,  the  Ameri- 
can Institute  of  Electrical  Engineers,  the  American  Society 
for  Testing  Materials,  the  American  Society  of  Automotive 
Engineers,  the  American  Electrochemical  Society,  the  Illumi- 
nating Engineering  Society,  the  American  Chemical  Society, 
the  American  Gas  Institute,  the  American  Society  of  Refrig- 
erating Engineers,  the  American  Water  Works  Association, 
the  National  Electric  Light  Association,  and  the  Association 
of  Edison  Illuminating  Companies. 

The  mere  enumeration  of  these  engineering  bodies  itself  is 
a  bright  light  on  what  the  engineers,  as  societies,  have  been 
doing  for  the  Government.  It  does  not  begin  to  be  a  token 
of  what  engineers  as  individuals  are  doing  for  the  Govern- 
ment. 

As  societies,  however,  there  has  been  some  confusion  among 
the  various  societies,  due  to  overlapping,  and  there  has  been 
also  some  lack  of  distinction  between  engineering  services  on 
the  part  of  individuals  and  corporate  services  on  the  part  of 
societies.  For  instance,  one  of  the  great  services  which  no 
single  individual  could  render  the  Government,  but  which  a 
union  of  societies  could  wonderfully  render  the  Government, 
is  the  question  of  engineering  personnel.  So  great  has  been 
the  demand  in  Washington  for  competent  engineers  for  this, 
that  and  the  other  service  that  they  have  not  known  where 
to  go  to  find  the  men.  They  first  went  to  their  personal 
friends,  to  the  members  of  the  engineering  profession  already 
in  the  departments,  and  to  those  whom  they  were  acquainted 
with,  but  soon  the  supply  of  acquaintances  of  these  men  and 
the  men  with  whom  they  were  in  contact  was  exhausted,  and 
the  authorities  were  simply  at  the  end  of  their  capacity. 

It  has  been  very  obvious  that  at  least  one  of  the  functions 
that  the  national  engineering  societies  could  perform  was  to 
serve  as  a  center  to  which  the  Government  could  go  and  find 
an  adequate  roster  properly  classified  of  all  of  the  men  who 
could  render  service  to  the  Government,  so  that  the  services 
of  these  men  promptly  could  be  called  upon.  Through  a  mis- 
conception, the  responsibility  for  which  I  will  not  attempt  to 
go  into,  the  General  Engineering  Committee,  which,  as  I  have 
said,  in  my  view  is  the  official  connection  of  the  societies  with 
the  Government,  declined  to  furnish  the  required  roster  of  the 
personnel.  I  ought  to  say  that  it  declined  to  do  it  on  the  rec- 
ommendation of  its  chairman.  Dr.  HoUis  Godfrey,  who  at  the 
time  was  under  some  instruction  from  another  branch  of  the 
Council  of  National  Defense,  which  had  in  view  the  classifying 
of  engineering  service  or  labor  generally,  and  consequently 
had  in  view  the  grouping  and  listing  of  this  service  in  another 
department  of  the  Council  of  National  Defense,  where  it  was 
hoped  there  would  be  a  much  broader  and  more  general  listing 
of  labor  than  that  which  we  now  usually  consider  as  labor,  but 
be  it  as  it  was,  the  General  Engineering  Committee  declined 
what,  in  my  opinion,  is  the  principal  opportunity  to  be  of 
service  to  the  Government. 

There  then  sprang  up  the  Intercollegiate  Intelligence  Bureau 
for  the  purpose  of  making  good  this  deficiency  to  a  certain 
extent.  Its  origin  was  not  in  the  engineering  societies,  but 
through  an  engineer,  one  of  the  prominent  members  of  the 


American  Institute  of  Electrical  Engineers,  Dr.  William 
McClellan ;  he  organized  170  colleges  into  a  sort  of  league  to 
supply  to  the  Government  men  of  technical  training  and  engi- 
neering qualifications.  He  went  at  it  through  the  colleges, 
because  he  is  president  of  the  Wharton  School,  and  also  be- 
cause he  felt  that  through  them  he  could  get  in  contact  with 
a  greater  number  of  engineers  and  could  accomplish  better 
work  than  in  the  other  direction. 

The  Engineering  CouncU,  which  is  a  body  destined  to  repre- 
sent not  only  the  great  national  engineering  societies  which  are 
members  of  the  United  Engineering  Society,  but  all  of  the  great 
national  engineering  societies,  also  took  up  the  question  of  per- 
sonnel. It  conceived  its  function  to  be  a  very  broad  one  aud 
organized  in  an  endeavor  to  make  certain  contacts  with  the 
Government,  leading  up  to  that  through  the  Naval  Consulting 
Board,  through  the  National  Research  Council,  and  through  the 
General  Engineering  Committee,  and  there  was  also  created 
under  the  Engineering  Council  the  War  Committee  of  the 
Technical  Societies,  and  also  a  committee  known  as  the 
American  Engineering  Service  Committee;  Dr.  Brunton  is 
chairman  of  the  former  and  Mr.  Foran  is  chairman  of  the 
latter. 

These  committees  went  to  work  vigorously,  headed  by  Dr. 
Hollis  in  the  Engineering  Council,  and  from  the  beginning 
have  seen  the  importance  of  a  registry  of  engineers  and  they 
actually  started  to  accomplish  a  registry  of  that  kind.  When 
representations  as  to  what  these  committees  had  done  and 
were  doing  were  made  to  the  Government,  and  now  speaking 
from  my  own  point  of  view,  and  with  the  hope  not  of  produc- 
ing controversy,  but  of  allaying  it,  the  committees  were  not 
fully  aware  of  what  had  been  done  already  by  the  Naval 
Consulting  Board,  by  the  National  Research  Council  and  by  the 
General  Engineering  Committee,  all  of  which  bodies  had  been 
in  efficient  contact  with  the  Government,  contact  through 
channels  that  had  been  grooved  more  or  less  bright  by  use, 
and  therefore  the  newer  committees  wrote  to  numerous  agencies 
of  the  Government  and  interviewed  them,  and  from  the 
Government  point  of  view  canvassed  the  Government  as  to 
what  channels  they  should  use  in  their  relations  with  these 
various  activities. 

Tlie  confusion  that  arose,  although  not  serious,  required 
straightening  out.  For  instance,  the  National  Engineering 
Society,  as  such,  had  nothing  to  do  with  the  appointment  of 
the  National  Committee  on  Gas  and  Electric  Service.  They 
were  more  or  less  unfamiliar  with  that  committee  and  its  work, 
yet  of  all  the  committees  in  Washington  that  committee  has 
probably  done  as  much  as,  if  not  more  than,  any  other  com- 
mittee in  specific  and  concrete  service  rendered  to  the  Govern- 
ment. That  committee  is  a  committee  representing  public 
utilities,  or  rather  it  represents  the  Council  of  National  De- 
fense— it  is  a  committee  of  the  Council  of  National  Defense 
itself — but  it  instructs  them  and  knows  about  the  public 
utilities,  and  so  today  is  charged  with  questions  of  coal 
supply  and  of  power  supply,  questions  of  keeping  the  indus- 
tries going  that  are  engaged  in  munitions  manufacture,  ques- 
tions of  cantonment  inspection  and  cantonment  supplies. 

The  gist  of  the  matter  was  that  a  certain  member  of  our 
Society,  Mr.  Swasey,  the  Father  Abraham  of  the  Engineering 
profession,  was  down  in  Washington  and  learned  of  some  of 
these  things.  He  endeavored  to  bring  about  cooperation  and 
understanding  among  the  thirty-two  different  engineering 
agencies.  He  called  a  meeting  of  the  representatives  of  these 
organizations,  and  they  all  most  promptly  responded  and  met 
in  Washington.  That  meeting  was  an  eventful  one  in  the 
history  of  the   relation   of  the   engineering  societies   of   the 
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countrj-  to  the  Government,  for  the  knowledge  was  there 
brought  out  of  the  vast  amount  of  service  that  was  being 
rendered  to  the  Government  by  engineers,  and  everyone  present 
at  that  meeting  was  astounded  at  hearing  how  much  everyone 
else  had  been  doing,  and  the  mere  getting  together  of  these 
committees  is  a  thing  that  is  going  to  solve  the  temporary  and 
minor  difficulty  of  a  unified  relation  of  the  engineering- 
societies  to  the  Government. 

For  instance,  at  that  conference  we  heard  the  representative 
of  the  Society  of  Automotive  Engineers  say  what  his  com- 
mittee had  been  doing.  That  Society  lias  been  intensely 
vigorous — it  has  been  of  actual,  concrete  and  real  service  to 
the  Government  in  a  way  that  cannot  be  known;  in  fact, 
one  reason  why  the  members  of  the  societies  have  felt  im- 
patient at  their  Washington  relations  is  because  the  work,  as 
such,  cannot  be  dwelt  upon  in  detail  among  them.  The 
Government  requires  that  almost  all  the  work  of  these  various 
committees  and  societies  be  confidential  and  shall  be  kept  to 
themselves,  and  that  is  one  reason  why  the  membership  of  the 
Societies  have  felt  that  they  were  not  doing  their  bit,  when 
in  fact  they  were  doing  all  that  the  Government  so  far  had 
called   upon  them  to  do. 

The  status  of  the  matter  at  present  is  that  that  joint  meet- 
ing in  Washington  appointed  a  sub-committee  to  confer  with 
the  Engineering  Council  and  with  the  governing  bodies  of  the 
national  societies,  with  a  view  of  reporting  back  some  general 
plan  whereby  the  chairman  of  the  War  Board,  for  instance, 
would  not  be  receiving  four  different  letters  from  engineering 
bodies,  each  inviting  him  to  take  up  problems  of  a  certain 
kind  through  that  particular  committee.  It  is  confusing  to 
that  chairman  to  receive  such  letters,  and  moreover  it  shakes 
his  confidence  in  the  ability  of  the  engineers  to  organize  their 
work  effectively  and  to  do  the  things  that  they  most  want 
to  do. 

I  am  afraid  I  have  omitted  ninety  per  cent  of  the  things 
I  wanted  to  say  in  regard  to  the  activities  of  certain  of 
these  committees,  and  I  perhaps  ought  to  speak  about  the 
War  Committee  of  the  Technical  Societies.  That  com- 
mittee was  intended  originally  to  be  a  vehicle  of  informa- 
tion between  various  Governmental  activities  and  the  mem- 
bership of  the  national  societies.  It  was  intended  to  be  of 
service  both  ways.  It  was  intended  to  satisfy  this  demand 
on  the  part  of  the  membership  by  knowing  as  far  as  possible 
what  was  going  on.  It  has  recently  established  a  connection 
with  the  Naval  Consulting  Board,  and  the  general  view  of 
the  engineers  now  interested  in  the  AYashington  relations  is 
that  there  never  can  be  too  much  service  in  Washington,  and 
that  there  is  room  for  everj'  committee.  Colonel  Carty,  who 
presided  over  the  conference  called  by  Mr.  Swasey,  said  that 
the  whole  thing  is  too  big  to  be  controlled  by  any  one  com- 
mittee, and  it  is  realized  that  the  more  there  are  of  these  com- 
mittees that  represent  real  service,  the  better  it  will  be,  and  all 
that  is  needed  is  a  little  better  directive  force  and  a  little  more 
inquiry  and  cooperation  before  taking  up  with  the  Govern- 
ment questions  that  may  have  already  been  settled,  in  fact,  by 
other  agencies. 

The  situation  as  it  stands  now  is  one  in  which  we  may  all 
take  great  pride.  The  General  Engineering  Committee  of  the 
Council  of  National  Defense  is  in  the  awkward  position  of 
being  asked  by  its  chairman  to  resign.  This  is  through,  as  I  un- 
derstand it,  a  fancied  conclusion  that  sei-vice  on  that  committee 
is  incompatible  with  the  ruling  of  the  Attorney-General  to  the 
effect  that  men  may  not  serve  on  committees  of  the  Council  of 
National  Defense  when  they  have  other  business  relations  with 
the  Government.     The  business  relations  of  the  men  in  the  en- 


gineering profession  serving  the  Government  are  so  numerous 
that  if  that  principle  were  really  carried  out  in  fact,  the  Gov- 
ernment would  be  deprived  of  the  service  of  engineers;  or,  on 
the  other  hand,  the  industries,  the  engineering  projects,  and  the 
very  great  works  that  are  now  being  accomplished  for  the 
Government  would  be  robbed  of  the  directing  heads  that  are 
producing  them.  Neither  of  these  alternatives  is  for  a  moment 
conceivably  possible. 

This  opinion  of  the  Attorney-General  has  been  interpreted 
by  the  Secretary  of  War  to  mean  that  no  man  may  sit  on  a 
board  in  Washington  when  that  board  is  engaged  in  deliberat- 
ing upon  the  award  of  a  contract  to  a  company  in  which  that 
man  is  interested.  That  is  only  common  sense.  It  has  gone 
one  step  further,  and  says  that  no  man  may  sit  on  a  board 
when  that  board  is  making  recommendations  to  another  board, 
which  other  board  may  be  empowered  to  award  contracts,  ex- 
cept, in  this  case,  the  man  is  not  forbidden  to  sit  on  that 
board,  but  if  he  sits  he  must  file  with  the  second  board  a  state- 
ment of  his  complete  relation  to  the  contract  that  is  under 
consideration,  and  state  what  other  interests  he  may  have 
with  it. 

I  think  one  reason  for  the  general  resignations  that  have 
occurred  in  the  CouncU  of  National  Defense  has  gone  a  good 
deal  further  than  this  technical  situation.  The  Committee  has 
been  overgrown,  overgrowth  indicating  rather  a  lack  of  author- 
ity, which  the  springing  up  of  so  many  committees  always 
indicates.  The  authorities  wanted  to  reorganize  the  whole  mat- 
ter, and  certainly  that  reorganization  is  now  in  force,  but 
whether  it  will  take  the  form  of  continuing  to  ask  for  the  res- 
ignations of  the  members  of  the  General  Engineering  Com- 
mittee of  the  CouncU  of  National  Defense,  or  whether  that 
committee  can  be  regarded  as  an  exception,  because  it  is  a  non- 
commercial committee,  and  whether  that  committee  can  be  per- 
mitted to  retain  its  relation  there  with  the  Advisory  Commis- 
sion, or  establish  new  relations  directly  with  the  Council  of 
National  Defense,  the  same  relation  that  has  been  established 
by  the  National  Research  Council,  is  not  yet  to  be  known. 
However,  whatever  it  is,  the  principal  thing  which  is  now  to 
be  settled  is  not  the  relations  of  the  twenty-eight  of  the  thirty- 
two  committees,  whose  names  I  have  read;  their  relations  are 
very  satisfactory;  they  are  doing  splendid  work  for  the  Gov- 
enunent ;  they  are  a  credit  to  the  societies  that  have  created 
them  and  the  men  who  are  in  them.  They  are  one  of  the  good 
right  arms  of  the  authorities  in  Washington.  Any  confusion 
that  may  have  existed  lies  in  respect  to  the  relations  of  the 
engineering  societies,  as  such,  to  the  Government;  in  other 
words,  our  own  corporate  relations  to  the  Government  for 
those  things  which  we  as  societies  may  do,  which  we  as  engi- 
neers do  not  do,  and  under  the  leadership  of  Mr.  Swasey  that 
general  question  is  now  being  happily  and  kindly  worked  out 
and  thought  out  in  a  way  which  will  result  in  the  Government 
continuing  to  get  not  only  the  service  it  has  been  getting,  but 
such  increased  sei^iee  as  the  near  future  will  lead  it  to  demand. 
We  are  not  yet  really  in  the  war.  Times  are  coming — they 
are  predicting  it  in  Washington — when  the  sen-ice  we  have  so 
far  rendered  will  be  like  but  a  little  cloud  on  the  horizon.  Our 
duties  -wUl  increase;  our  opportunities  will  increase.  I  do  not 
think  the  patriotism  of  the  engineering  societies  can  increase. 
It  has  been  at  par  from  the  beginning. 

But,  gentlemen,  those  of  us  who  felt  that  because  they 
were  not  yet  called  upon  they  were  not  going  to  have  a  place 
in  this  great  war;  those  of  us  who  have  felt  that  because  of 
some  defect  in  the  machinery  at  the  top  they  were  not  being 
put  in  touch  with  the  things  they  could  do;  those  of  us  who 
have  felt  that  way,  I  think,  will  soon,  and  vei-j'  soon,  have  a 
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call  for  everything  that  they  can  render.  In  Washington,  the 
views  of  the  anthorities  are  all  in  one  accord  as  to  the  patriot- 
ism, the  usefulness,  the  distinguished  service  and  the  ability  of 
the  engineering  societies  and  their  representatives  in  the  na- 
tional service.  We  have  been  a  credit  to  ourselves  in  a  big 
and  fundamental  way,  even  if  some  of  our  suiierficial  relations 
have  not  been  quite  as  orderly  as  we  might  have  liked  to  have 
them.  I  have  been  told  there  is  not  yet  on  record  a  single 
case  where  the  Government  has  actually  asked  an  engineer  to 
do  a  service  for  it  where  he  has  not  responded,  and  that  is  a 
badge  of  honor  which  for  our  profession  I  hold  very  high. 

SPECIAL  EDUCATION  IN  TIME  OF  WAR 

By  dr.  CHARLES  S.  HOWE,'  CLEVELAND,  OHIO 

I  AM  asked  to  talk  to  you  about  some  of  the  problems  facing 
the  engineering  colleges.  These  problems  are  definitely 
connected  with  two  questions,  which  I  do  not  propose  to  dis- 
cuss at  any  length.  The  first  is:  Does  the  country  need  engi- 
neers in  time  of  war?  And  the  second  is:  Have  we  enough 
engineers  now  to  supply  the  need  during  the  war  and  after 
the  war  is  over? 

It  would  be  needless  to  mention  these  questions  were  it  not 
for  the  fact  that  if  the  present  methods  are  carried  out  there 
will  be  no  teaching  in  engineering  colleges  after  a  few  months 
have  passed,  and  the  engineering  colleges  are  the  only  places 
where  systematic  education  in  engineering  is  given.  Engineer- 
ing instruction  is  carried  on  to  some  extent  in  some  shops,  and 
very  efficiently  carried  on,  but  there  is  no  systematic  attempt 
made  over  the  entire  country  to  give  engineering  education  in 
the  shop.  Hence  the  colleges  of  engineering  are  the  institu- 
tions to  which  we  must  look  for  engineers  in  the  future  if  we 
need  them. 

It  is  surely  not  necessary  for  me  to  answer  the  first  ques- 
tion after  you  have  listened  to  the  address  of  President  HoUis 
and  the  address  of  Mr.  Dunn,  and  it  will  be  especially  un- 
necessary after  you  have  listened  to  the  other  speakers  of 
today.    I  shall  not  attempt  to  discuss  that  question. 

As  to  the  number  of  engineers  needed,  it  seems  to  me  that 
all  of  you  will  agree  with  me  that  we  do  need  to  continue  the 
supply  of  engineers,  because  we  shall  need  more  while  the  war 
is  going  on  than  we  have  now,  and  we  shall  certainly  need  them 
after  the  war  is  over.  You  have  found  in  your  business  the 
drain  upon  the  supply  of  engineers  now.  You  know  in  a  good 
many  cases  it  has  been  difficult  to  get  men  for  engineering 
work  in  the  firms  with  which  you  are  connected.  We  in  the 
colleges  know  we  cannot  supply  any  of  the  engineers  that 
are  demanded  now  and  asked  for  every  day,  that  it  is  utterly 
impossible  to  send  a  man  to  any  place  unless  we  take  some 
one  who  already  has  some  position,  and  that  the  demand  now 
is  larger  than  it  ever  has  been  before,  and  we  believe  it  is 
going  to  continue. 

Therefore,  it  seems  necessary  to  train  engineers  for  the 
future.  But  the  drain  upon  the  engineering  colleges  has  been 
very  great.  As  soon  as  war  was  declared,  it  seemed  as  if 
every  college  student — I  can  speak  only  of  the  engineering 
colleges — wished  to  go  into  the  army.  We  had  very  great 
difficulty  in  keeping  any  of  them  in  the  colleges.  W^hile  they 
were  determined  to  go,  the  members  of  the  faculties  were  try- 
ing to  keep  them  out  of  the  army  as  far  as  possible,  because  it 
seemed  to  us  that  these  boys  who  were  being  instructed  to  be- 
come engineers  would  be  of  more  service  to  the  country  after 
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they  had  been  trained  as  engineers  than  they  could  possibly  be 
as  privates  in  the  army.  If  the  situation  were  more  critical, 
if  the  enemy  were  at  our  door  and  every  man  had  to  shoulder 
a  gun,  the  case  would  be  different;  but  as  things  are  now,  and 
as  the  supply  of  engineers  is  limited,  it  seemed  to  us  that  we 
ought  to  keep  these  fellows  in  the  colleges  until  after  they 
had  been  graduated.  But  it  was  impossible  to  do  so.  They 
enlisted  in  every  form  of  service — they  went  into  the  army,  the 
navy,  the  flying  corps,  and  the  ambulance  corps.  They  are 
carrying  ammunition  in  automobiles  all  over  the  battlefields  of 
Europe,  and  they  are  in  every  kind  of  service  that  the  army 
has  to  do.  They  are  going  now  in  large  numbers,  and  most 
of  the  engineering  colleges  have  lost  anywhere  from  twenty 
to  thirty  per  cent  of  their  men  in  the  last  year. 

These  figures  merely  include  the  number  who  would  be 
trained  as  engineers  and  graduated  within  the  next  few  years, 
but  now,  by  a  ruling  of  the  War  Department,  young  men  have 
the  privilege  of  enlisting  up  to  December  15.  After  that 
date,  if  they  are  drafted,  they  must  go  into  the  service  for 
which  they  are  drafted.  The  result  is  that  there  is  the  greatest 
uneasiness  among  all  college  students.  They  are  leaving  our 
colleges  in  large  numbers,  and  unless  something  is  done  to 
allay  this  uneasiness  before  December  15,  we  shall  lose  a 
large  number  of  men  who  ought  to  go  into  the  army  as  engi- 
neers. 

According  to  the  classification  that  has  just  been  given  out, 
college  students  will  be  in  Class  No.  1,  and  that  class  is  to  be 
exhausted  before  any  other  class  is  drawn  upon.  Conse- 
quently the  engineering  students  will  all  be  taken  out  of 
our  colleges  in  the  next  draft  unless  something  is  done  to  save 
them  for  their  professions.  I  would  not  at  all  say  that  the 
boys  object  to  this — these  fellows  are  young,  they  are  full  of 
red  blood,  they  are  interested  in  their  country,  they  are 
anxious  to  have  a  hand  in  the  struggle  that  is  going  on  at  the 
present  time.  They  want  to  get  into  the  struggle,  and  it  is  with 
great  difficulty  that  wo  keep  them  out  of  it.  But  we  who  are 
charged  with  their  training  are  trying  to  look  at  this  thing  in  a 
cold-blooded  way.  We  say,  Are  these  men  going  to  be  needed 
for  a  special  service  ?  If  they  are,  they  ought  to  bear  in  mind 
that  every  man  should  look  forward  to  the  best  service  that 
he  can  render,  and  not  merely  try  to  get  into  some  kind  of 
service. 

Plans  for  Drafted  Students 

The  colleges,  recognizing  the  difficulty  before  them,  have 
tried  to  interest  the  War  Department  in  the  question  of  saving 
some  of  these  students,  because  after  the  second  draft  is  made 
there  will  be  only  those  under  twenty-one  years  of  age — and 
not  even  those,  if  the  draft  age  limits  are  changed,  as  seems 
probable — and  those  physically  unfit. 

You  are  all  probably  aware  that  the  medical  profession  took 
up  this  question  last  fall,  and  that  an  act  was  finally  passed 
which  permitted  medical  students  to  enlist  in  the  Medical 
Reserve  Corps,  and  the  men  who  so  enlisted  are  not  liable 
to  draft,  are  not  liable  to  be  sent  into  actual  service  until 
after  they  have  secured  their  degrees,  and  so  the  Society  of 
American  Universities  has  requested  the  Government  to  allow 
engineering  and  other  scientific  students  to  enlist  in  some  re- 
serve corps  until  after  graduation.  They  have  asked  that 
chemists  and  engineers  and  physicists  and  bacteriologists  and 
others  pursuing  scientific  work  might  be  allowed  to  go  into 
one  or  another  of  the  numerous  reserve  corps  where  they 
would,  of  course,  be  subject  to  Government  control,  but  would 
not  be  called  ui^on  until  after  graduation.     The  authorities  at 
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Washington  turned  down  this  request.  A  similar  request 
made  by  the  Association  of  State  Colleges,  has  not  been  acted 
upon  as  yet,  but  probably  will  be  turned  down,  because  it  is 
similar  in  character  to  the  request  made  by  the  Association  of 
American  Universities. 

A  request  has  been  made  by  a  number  of  colleges  that 
students  who  are  enlisted  shall  be  furloughed  back  to  their 
institutions.  That  has  not  been  acted  upon.  It  has  been 
suggested  to  the  authorities,  I  believe  by  army  men  themselves, 
that  a  certain  proportion  of  engineering  college  students  be 
exempted  from  the  draft  until  after  graduation.  Some  of  us 
object  very  much  to  that  word  "  exempted."  We  do  not  want 
our  college  students  exempted  from  service.  We  want  them 
in  the  army,  if  they  ought  to  be  there,  by  the  draft,  but  we 
would  like  to  keep  them  in  colleges  long  enough  so  that  they 
may  finish  their  training. 

Another  plan  which  has  been  proposed  is  that  engineering- 
coUege  students  who  are  drafted  be  detailed  back  as  drafted 
men  to  the  institutions  from  which  they  came,  provided  that 
when  they  were  drafted  they  were  in  a  state  of  proficiency  in 
their  work  in  the  college  so  that  it  is  reasonably  certain  that 
they  can  be  graduated  with  credit  to  themselves  and  the  in- 
stitutions with  which  they  are  connected.  A  part  of  this 
same  plan  would  be  to  have  these  men  wear  their  uniforms 
and  have  it  understood  by  all  of  the  students  that  they  were 
soldiers  in  the  army,  and  that  the  colleges  be  required  to  give 
them  military  drill,  so  that  they  would  not  be  losing  altogether 
the  training  which  they  would  have  had  if  they  had  continued 
with  the  active  army. 

Another  provision  is  that  the  colleges  shall  report  the  stand- 
ing of  these  men  to  the  War  Department  at  the  end  of  each 
semester,  and  any  man  who  is  not  doing  efficient  work  shall 
be  immediately  sent  to  his  regiment.  Another  provision  was 
that  after  graduation  these  students  should  immediately  go  to 
their  regiments  as  privates  and  work  up  to  positions  as  non- 
commissioned officers  and  perhaps  commissioned  officers,  if 
they  were  competent  for  that  kind  of  service  and  were  needed 
for  it. 

It  seemed  as  though  one  or  the  other  of  these  methods 
would  permit  us  to  keep  our  students  in  college  long  enough 
to  train  them  for  the  various  branches  of  service  and  that  then 
they  could  be  sent  wherever  they  were  needed.  The  Govern- 
ment has  seemed  indifferent  to  the  necessity  of  maintaining 
the  supply  of  trained  engineers.  I  think  that  is  because  they 
have  been  so  busy  with  organizing  the  army  that  they  have 
not  been  able  to  give  any  time  to  the  question  of  training  the 
engineers.  I  was  in  Washington  last  Saturday  with  a  commit- 
tee of  another  society  and  took  up  this  question  with  the  War 
Department.  It  seems  from  what  we  learned  there  that  the 
War  Department  is  greatly  interested  in  this  question  and  is 
now  taking  steps  to  provide  adequate  training  for  a  certain 
number  of  engineering  students.  The  details  of  the  plan  we 
do  not  know — and  cannot  know  until  the  matter  has  passed 
•through  the  hands  of  the  Secretary  of  War,  but  it  looks  now 
as  if  some  method  would  be  adopted  at  Washington  before 
very  long  whereby  engineering  students  may  go  on  with  their 
training,  just  as  medical  students  are  now  going  on  with  their 
training. 

[In  connection  with  this  it  might  be  interesting  to  note  that 
the  A.S.M.E.,  tlirough  the  Engineering  Council  and  the 
Society  for  the  Promotion  of  Engineering  Education,  has 
passed  resolutions  to  the  Government  that  the  preservation  of  a 
source  of  supply  of  engineers  be  given  careful  attention.  These 
resolutions  have  already  been  acted  upon  and  provisions  for 
drafted  engineering  students  made. — Editor.] 


Special  Training  During  War  Time 

Another  question  which  has  been  before  us  is  that  of  special 
training  during  the  war.  I  think  that  all  of  the  colleges  have 
insisted  on  military  drill  as  part  of  their  work.  Many  of 
them  have  made  this  training  compulsory,  although  it  has  been 
exceedingly  difficult  to  secure  army  officers  to  take  charge  of 
that  drill.  Nearly  all  of  the  colleges  which  could  not  secure 
army  officers  have  appropriated  money  from  their  own  treas- 
uries to  pay  for  the  services  of  men  who  have  had  experi- 
ence as  officers  and  who  are  not  eligible  for  active  service 
in  the  army  at  this  time.  Nearly  all  of  the  colleges  have 
established  some  military-engineering  work.  For  instance, 
they  have  taught  the  students  how  to  build  military  bridges; 
they  have  taught  them  how  to  lay  out  intrenchments ;  how  to 
make  rapid  plans  of  any  region  of  country,  how  to  do  recon- 
naissance work ;  how  to  make  maps  which  could  be  used  by  the 
army  officers  of  any  section  of  the  country,  and  various  other 
things  connected  with  military  engineering  which  are  very 
desirable  for  any  officer  and  perhaps  for  any  soldier  to  know. 

Work  has  also  been  given  to  some  extent  in  the  mechanical- 
and  electrical-engineering  departments;  that  is  to  say,  men 
have  been  trained  in  the  application  of  electricity  as  necessary 
in  the  army.  Some  of  us  have  gone  to  the  military-engineering 
schools,  where  we  have  been  able  to  find  out  just  what  instruc- 
tion is  given  the  army  men  in  signaling,  for  instance,  and  in 
the  use  of  searchlights,  as  well  as  in  military  telephony  and 
telegraphy,  and  courses  of  study  have  been  introduced  in 
many  of  our  engineering  colleges  to  better  prepare  men  for 
that  class  of  work.  The  Chief  of  Ordnance  suggested  one  day 
in  Washington  that  the  colleges  give  their  students  in  machine 
design  in  the  future  the  designing  of  heavy  guns  and  gun 
carriages  instead  of  the  ordinary  machine  design,  and  offered 
to  furnish  blueprints  which  would  foini  the  basis  of  some  of 
this  work. 

Some  of  our  institutions  will  teach  their  chemists  a  great 
deal  about  explosives,  giving  them  not  only  the  chemistry 
of  explosives  but  the  methods  of  manufacturing  the  explosives. 
I  do  not  mean  that  they  maintain  explosives  factories  on  the 
college  grounds — that  would  not  be  allowed — but  they  teach 
them  the  methods  of  manufacture,  so  far  as  they  can,  without 
actually  manufacturing  the  explosives,  and  teach  them  the 
chemistry  of  all  of  the  ingredients  that  go  into  the  explosives. 

Quite  a  number  of  professors  of  chemistry  have  visited 
the  explosive  factories  in  order  to  find  out  the  latest  meth- 
ods in  use  in  the  manufacture  and  handling  of  explosives, 
as  well  as  to  ascertain  the  different  materials  that  enter  into 
them.  So  that  in  all  these  ways  the  engineering  colleges  are 
trying  to  give  their  students  some  information  which  wiU  be 
especially  useful  to  them  in  the  army  if  they  are  drafted,  or 
if  they  become  officers  in  the  army. 

There  is  still  another  important  question  before  the  engineer- 
ing colleges :  If  they  lose  all  of  their  men  over  twenty-one 
years  of  age,  except  the  physically  imflt,  and  have  left,  there- 
fore, only  the  freshmen  and  sophomores,  the  greater  part  of 
whom  are  under  twenty-one  years  of  age,  is  it  necessary  for 
them  to  change,  or  is  it  not  advisable  for  them  to  change, 
their  courses  of  study  in  order  to  fit  these  men  for  the  actual 
things  they  may  have  to  do  after  they  go  into  the  army? 
It  has  seemed  to  some  of  us  as  though  we  ought  to  do  this; 
that  is  to  say,  that  if  we  know  our  courses  in  the  engineering 
colleges  are  to  be  limited  to  two  years,  that  we  ought  to  mate- 
rially change  our  courses  of  study  during  those  two  years  in 
order  to  fit  the  men  for  some  of  the  engineering  work  which 
it  would  be  possible  for  them  to  do. 
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In  conclusion,  I  would  say  that  the  engineering  colleges 
have  tried  to  look  at  this  matter  in  an  entirely  unselfish  way. 
They  are  not  thinking  of  the  number  of  students  they  will 
have,  ,or  of  any  income  which  will  come  from  these  students, 
but  only  of  the  question  of  the  most  efficient  way  in  which  they 
can  train  these  young  fellows  for  service,  and  they  are  ready 
to  do  anything  which  the  Government  wishes  them  to  do  in 
order  to  carry  out  this  plan. 

THE  OPPORTUNITY  FOR   INDUSTRIAL 
RESEARCH 

By  C.  E.  skinner,'  PITTSBURGH,  PA. 

THE  successes  of  the  past  and  the  host  of  problems  await- 
ing future  solution  should  be  ample  proof  that  industrial 
research  has  before  it  a  field  of  unlimited  opportunity.  There 
are  many  phases  of  the  subject  which  might  be  discussed  to 
advantage  at  this  time,  such  as  the  extent  to  which  industry 
should  carry  on  pure  scientific  research,  the  extent  to  which 
different  industries  could  pool  their  research  interests,  methods 
of  attacking  research  problems,  the  education  of  research 
workers,  the  coordination  of  industrial,  governmental  and  uni- 
versity research,  and  others.  This  paper  will,  however,  be  con- 
fined niainly  to  an  attempt  to  show  by  illustration  some  of  the 
opportunities  which  exist.  Possibly  no  better  example  could 
be  chosen  than  that  of  the  study  of  alloys,  and  this  should 
appeal  to  the  mechanical  engineer  as  no  other  single  develop- 
ment has  perhaps  contributed  so  much  to  his  progress  in  the 
last  two  decades.  Machine  tools  have  been  revolutionized. 
There  are  few  important  machines  today  which  do  not  depend 
on  alloys  for  some  of  their  vital  parts.  The  automobile,  the 
airplane,  the  modem  locomotive,  dynamo-electric  machinery, 
and  many  others,  would  require  changes  much  to  their  detri- 
ment if  modem  alloys  were  not  available. 

And  yet,  in  spite  of  the  work  already  done  on  alloys,  we 
have  explored  but  a  fraction  of  the  really  useful  fields.  Few, 
if  any,  general  surveys  have  been  made  of  the  possibilities  of 
binary  and  ternary  combinations,  and  such  studies  should  yield 
results  of  great  value.  The  subject  might  be  attacked  in  either 
of  two  ways:  first,  by  endeavoring  to  get  at  the  fundamental 
laws  governing  the  alloying  of  metals  so  that  the  results  of 
making  any  particular  combination  could  be  predicted;  or, 
second,  by  experimental  methods  actually  making  and  testing 
a  sufficient  number  of  the  alloys  under  consideration  to  give 
the  data  essential.  The  purpose  of  such  a  study  may  be  to 
produce  an  alloy  with  certain  desired  characteristics  for  a 
specific  purpose  or  it  may  be  to  determine  the  useful  alloys 
possible  from  the  combination  of  any  two  or  more  metals. 
The  former  may  be  relatively  easy  or  very  difficult,  depending 
upon  the  requirements.  The  latter  cannot  fail  to  be  anything 
but  difficult  and  long-drawn-out,  no  matter  what  the  method 
of  attack.  Let  us  consider  briefly  what  such  a  survey  means. 
It  would  be  desirable  to  start  with  chemically  pure  metals,  but 
metals  chemically  pure  are  practically  unknown  and  often 
metals  of  a  purity  not  at  present  commercially  obtainable  show 
characteristics  very  different  from  those  commercially  obtain- 
able. For  example,  magnesium  as  ordinarily  obtained  is  quite 
brittle,  while  the  metal  approaching  chemical  purity  is  very 
ductile.  Tin  of  high  grade  combined  with  lead  gives  us  a 
solder  with  well-known  characteristics,  while  certain  commer- 
cial tins  now  on  the  market  carrying  small  percentages  of 
bismuth  impart   to  solder  characteristics  markedly  different 
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from  the  purer  tin.  Consequently  natural  impurities  must 
be  studied  both  as  to  their  influence  and  as  to  their  elimina- 
tion. Methods  for  the  preparation  of  the  constituent  metals 
with  unusual  purity  must  be  developed.  The  differences  be- 
tween the  effect  of  natural  impurities  and  added  impurities 
must  also  be  examined,  as  these  dift'erenees  are  sometimes  very 
marked;  as  in  the  well-known  effect  of  added  sulphur  as  com- 
pared to  natural  sulphur  in  steel  for  certain  purposes. 

Keeping  in  mind  the  necessity  for  pure  materials  and  the 
influence  of  impurities  and  alloying  methods,  we  may  assume 
that  a  series  of  alloys  of  any  two  metals  is  to  be  made  varying 
in  their  proportions  by  1  per  cent.  This  would  give  us  ninety- 
nine  different  aUoys  for  each  grade  of  each  of  these  two 
metals.  Each  of  these  will  require  a  large  number  of  tests 
and  repetitions  to  determine  the  various  influences  which  may 
change  their  important  characteristics,  and  each  sample  will 
require  a  large  number  of  determinations  to  arrive  at  its 
chemical,  physical,  electrical,  magnetic,  thermoelectric  and 
other  characteristics.  It  may  be  necessary  to  study  the  effect 
of  each  natural  impurity  on  each  alloy  of  the  series,  which 
will  multiply  the  tests  manyfold.  Those  which  promise  to 
be  commercial  will  require  many  further  tests  to  determine 
their  working  qualities  and  adaptability  to  commercial  uses. 
In  addition  to  the  above,  it  is  well  known  that  certain  alloys 
have  very  sharp  and  very  marked  inflections  in  certain  of  their 
characteristic  curves,  sometimes  within  a  range  of  less  than 
1  per  cent  variation  in  their  composition,  as,  for  example,  the 
variation  in  the  thei-moelectric  value  of  certain  nickel-iron 
alloys  which  occurs  at  approximately  27  per  cent  nickel. 

Such  a  study  even  of  a  single  series  of  binary  alloys  would 
involve  tens  of  thousands  of  detei-minations  and  much  time  and 
expense.  If  we  add  a  third  and  a  fourth  alloying  metal,  it  will 
readily  be  seen  that  a  lifetime  would  be  entirely  too  short  to 
compass  a  full  exploration  of  such  a  series.  In  fact,  it  is 
doubtful  whether  a  relatively  complete  study  of  the  possibili- 
ties of  a  single  binary  combination  could  be  accomplished  by 
any  one  in  an  ordinary  lifetime.  A  very  elaborate  study  of  the 
single  alloy,  88  per  cent  copper,  10  per  cent  tin  and  2  per  cent 
zinc,  has  been  under  way  for  two  or  three  years,  the  leader 
in  this  work  being  the  Bureau  of  Standards,  assisted  by  a 
number  of  producers  and  users  of  this  material.  The  Bureau 
has  outlined  over  a  score  of  characteristics  to  be  determined 
and  the  work  is  as  yet  far  from  complete. 

It  may  be  argued  that  such  an  elaborate  study  would  not  be 
warranted  even  to  give  complete  data,  as  many  zones  could  be 
passed  by  as  not  promising  or  a  few  experiments  at  most 
prove  that  the  combinations  in  certain  zones  were  of  little  or 
no  commercial  value,  but  we  are  learning  that  where  ordinary 
methods  with  metals  of  commercial  purity  fail  to  give  useful 
results,  other  methods  or  purer  materials  may  give  results  of 
great  value.  Unfortunately,  we  do  not  know  the  theory  of 
alloying  well  enough  to  predict  results  with  any  certainty.  We 
know  of  no  theory  to  account  for  the  fact  that  an  alloy  of  3^ 
per  cent  nickel  with  iron  has  low  permeability  at  low  induc- 
tions and  high  permeability  at  high  inductions,  while  an  alloy 
of  33  per  cent  nickel  with  iron  has  high  permeability  at  low 
inductions  and  low  peimeability  at  high  inductions,  and  an 
alloy  of  27  per  cent  nickel  with  iron  is  totally  non-magnetic, 
except  at  veiy  low  temperatures.  Or  again,  how  shall  we 
account  for  the  fact  that  certain  alloys  of  copper,  aluminum 
and  manganese,  where  all  the  constituents  are  non-magnetic, 
produce  an  alloy  which  is  strongly  magnetic,  while  an  alloy 
of  12  per  cent  manganese  with  iron — the  latter  being  our  most 
strongly  magnetic  material — gives  an  alloy  which  is  non- 
magnetic.   Again,  alloys  of  aluminum  and  tin,  with  or  without 
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other  allowing  luetals,  may  make  alloys  with,  flue  character- 
istics when  first  smelted,  only  to  disintegrate  to  powder  later. 
No  satisfactoi-j'  explanation  for  this  action  is  now  available. 
These  phenomena  are  just  as  difficult  to  explain  as  the  fact 
that  two  gases,  hydrogen  and  oxygen,  combined  in  a  certain 
proportion  give  a  liquid  (water),  while  three  materials,  car- 
bon, hydrogen  and  oxj-gen — the  one  a  solid,  the  others  gases — 
when  combined  in  certain  proportions  give  a  resulting  gas, 
in  other  proportions  a  liquid,  and  in  still  others  a  solid.  The 
idiosyncrasies  of  certain  alloys  cited  above  show  the  futility  of 
attempting  to  predict  results  with  our  present  theoretical 
knowledge  of  the  subject.  It  is  probable  that  the  necessary 
theory  for  a  full  understanding  of  the  subject  may  come  only 
from  a  study  of  the  atom — ^its  structure,  its  combination  into 
molecules  and  the  ultimate  fonns  and  characteristics  which 
the  constituent  elements  may  take.  A  general  solution  will 
hardly  be  possible  from  a  study  of  the  chemistry  or  the  metal- 
lurgy of  the  subject,  but  by  a  coordination  of  the  chemistry, 
the  metallurgy,  the  physics  and  the  magnetics  through  the 
work  of  the  molecular  physicist.  Thus  the  ultimate  solution 
of  a  very  practical  industrial  problem  can  hardly  be  expected, 
except  through  the  work  of  the  pure  scientist.  True,  the 
patient  experimenter  trying  to  explore  the  whole  field  may 
furnish  the  facts  to  prove  the  theory  conceived  by  some  bril- 
liant mind,  which  will  make  further  drudgery  in  this  line 
largely  unnecessary. 

The  above  example  has  been  dwelt  upon  at  some  length  to 
show  the  possibilities  of  unlimited  research  in  what  might 
seem  from  a  superficial  examination  to  be  a  highly  restricted 
field.  This  is  equally  true  in  numbers  of  other  fields.  We 
know  very  little  of  the  laws  governing  insulation  and  the 
theory  of  conduction  in  dielectrics.  It  is  possible  that  the 
fundamental  laws  governing  the  characteristics  of  alloys  may 
also  explain  some  of  the  mysteries  of  dielectrics. 

The  examples  cited  illustrate  another  phase  of  the  subject 
that  maj-  be  emphasized  to  advantage,  and  that  is  the  ever- 
widening  field  of  any  research,  no  matter  how  restricted  in 
scope  its  object  may  be.  The  study  of  a  single  series  of  binary 
alloys  may  necessitate  studies  in  the  source  and  preparation  of 
the  raw  materials,  methods  of  smelting  and  alloying,  a  study 
of  containers  and  molds  for  the  molten  metal,  types  of  fur- 
naces, temperature  measuring  devices,  smelting  and  pouring 
temperatures,  rates  of  cooling,  effect  of  quenching,  methods  of 
forging,  rolling  and  drawing,  development  of  new  test  methods 
to  determine  new  characteristics  and  many  other  phases  of 
the  subject.  Totally  new  characteristics  may  be  found  by 
using  hitherto  untried  methods;  for  example,  alloying  under 
extreme  pressure  or  temperature,  or  both.  If  the  worker  is 
to  understand  fundamental  laws  governing  the  work  which 
he  is  undertaking  he  must  have  a  thorough  knowledge  of  the 
chemistry,  physics,  mechanics  and  magnetics  or  he  must  have 
co-workers  available  who  can  look  after  such  phases  of  the 
subject  together  with  the  necessary  equipment  for  carrying 
on  the  necessary  tests. 

Compares  Nation  to  Allot 

If  this  country  is  the  melting  pot,  then  this  nation  is  an 
alloy,  an  alloy  infinitely  more  complicated  than  any  I  have 
described.  What  are  the  influences  for  good?  what  are 
the  poisons?  what  evil  influences  can  be  fluxed  off  in  the  smelt- 
ing? what  will  I'emain  to  vitiate  the  resultant  alloy?  what  wiU 
be  the  result  of  the  heat  treatment  of  war?  will  it  respond  to 
the  new  treatment  necessary  after  the  war?  What  a  research 
we  have  before  us  as  engineers  and  citizens! 


No  paper  on  research  today  is  quite  complete  without  some 
reference  to  the  war.  Prior  to  the  war  some  one  decried  re- 
search and  scientific  development  generally,  because  of  the 
possibility  of  their  making  war  more  horrible  when  war  should 
come,  and  many  felt  that  war  would  become  so  horrible  as  to 
be  impossible.  We  must  admit  that  much  of  the  horror  of  the 
present  world  war  which  particularly  appeals  to  our  imagina- 
tion has  been  made  possible  through  our  latter-day  research 
and  scientific  development.  We  have  but  to  refer  to  the  sub- 
marine, the  airship,  noxious  gases  and  high  explosives  to  illus- 
trate the  point.  It  is  doubtful,  however,  if  any  right-minded 
man  would  wish  that  all  development  through  research  should 
have  been  halted  at  any  previous  specified  time,  in  order  that 
the  use  of  such  things  should  be  impossible.  We  would  not 
give  up  our  advances  in  chemistry  in  order  that  high  ex- 
{)losives  and  noxious  gases  could  not  be  used.  We  would  not 
discard  the  telephone  in  order  that  the  submarine  could  not  be 
provided  with  listening  ears.  We  would  not  discard  our  ad- 
vantages in  aeronautics  in  order  to  prevent  the  dropping  of 
bombs  on  defenseless  women  and  children.  Each  element  of 
frightfulness  based  on  scientific  research  can  and  must  be  met 
and  conquered  by  scientific  research.  The  agents  of  frightful- 
ness and  the  means  of  overcoming  them  will  become  the  means 
of  restoration  and  reconstruction  after  the  war.  The  "  die  is 
cast "  and  we  must  go  forward  with  our  research  as  never 
before,  both  to  win  the  war  and  to  provide  for  the  readjust- 
ment necessary  after  the  war.  We  are  spending  our  natural 
resources  at  an  appalling  rate,  but  we  must  use  the  last  pound 
of  coal  and  the  last  drop  of  gasoline,  if  necessary,  to  win 
the  war.  If  this  be  necessai-y,  we  must  find  other  substitutes 
through  research.  The  development  and  use  of  the  internal- 
combustion  engine  has  reached  a  stage  which  makes  it  im- 
possible to  think  of  the  world  after  the  war  without  internal- 
combustion  engines,  even  though  our  present  fuel  for  them  be 
exhausted.  Furthermore,  the  restrictions  imposed  by  the  war 
have  taught  us  that  many  substitutes  are  possible  where  such 
substitutes  would  have  been  considered  impossible  or  at  least 
very  undesirable  before  the  war.  Tin-base  bearing  metals 
were  considered  absolutely  necessary  for  some  sendees  until 
the  scarcity  of  tin  made  it  necessary  to  use  a  substitute  con- 
taining little  or  no  tin,  and  this  has  been  perfected  until  it 
meets  every  service  equally  as  well  as  the  genuine  babbitt. 

Research  Necessary  to  Win  War 

We  cannot  emphasize  too  strongly  the  two  main  points 
brought  forward  in  this  paper:  first,  the  unlimited  field  open 
to  research  in  every  conceivable  line  of  endeavor,  and,  second, 
the  necessity  of  taking  advantage  of  these  fields  both  to  win  the 
war  and  to  provide  for  the  reconstruction  and  readjustment 
that  must  follow.-  Research  can  and  must  do  its  bit  now.  Re- 
search can  and  must  be  an  important  factor  later.  To  meet 
these  requirements  we  need  workers  trained  in  the  funda- 
mentals of  all  branches  of  science  who  can  bring  to  their  work 
the  devotion,  the  enthusiasm,  the  optimism  and  the  imagina- 
tion so  essential  to  success  in  any  work  and  doubly  so  in  re- 
search. We  need  the  aid  of  all  who  can  help  in  the  training 
of  research  men.  We  especially  need  the  aid  of  men  with 
imagination  who  are  in  a  position  to  furnish  the  funds,  the 
equipment  and  the  organization  to  provide  that  pure  science 
and  applied  science  shall  advance  in  every  possible  way.  It 
is  not  hard  to  show  that  industrial  research  through  applied 
science  pays.  It  should  not  be  difficult  to  show  that  this  de- 
pends on  pure  science  and,  therefore,  that  pure  science  should 
pay  in  every  sense  of  the  word. 
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THE  AGRICULTURAL  PROBLEM 

By  liberty  H.  BAILEY,'  ITHACA,  N.  Y. 

(Abstract) 

I  AM  here  by  telegraphic  order,  standing  in  another  man's 
shoes  to  discuss  his  subject,  yet  without  having  his  paper. 
All  I  can  hope  to  do  is  to  establish  a  point  of  view.  If 
I  were  to  make  any  statements  on  the  place  and  office  of  en- 
gineers in  the  body  politic,  I  should  want  first  to  attend  their 
meetings  for  some  time  and  also  to  associate  with  them  in  their 
professional  capacity  in  order  that  I  might  see  something  of 
their  problems  in  their  public  relations  and  also  understand 
their  own  measurement  of  themselves.  You  deal  with  mechan- 
ical or  physical  forces.  It  is  your  business  to  handle  these 
forces  and  to  make  them  serve  you  in  a  large  way.  It  is  one 
of  your  problems  to  eliminate  time  and  space  as  they  apply 
to  the  ordinary  man.  You  are  dealing  with  large  affairs,  with 
persons  in  the  mass,  and  with  work  that  has  distinct  public 
relations. 

There  are  those,  however,  who  deal  jirimarily  with  biological 
forces.  The  forms  of  life  are  adapted  to  the  conditions  in 
which  they  are  placed.  It  is  not  necessary  to  inquire  here  what 
has  been  the  process  of  this  adaptation,  but  all  biologists 
recognize  as  a  starting  point  of  their  discussions  that  the 
animals  and  plants  are  adjusted  to  the  conditions  in  which 
they  live.  Today  I  invite  your  attention  to  this  situation, 
asking  you  for  the  moment  to  forget  as  far  as  possible  the 
physical  and  mechanical  relations  in  which  you  customarily 
deal. 

Taemee's  Attitude  in  War 

Just  now  we  hear  much  about  the  farmer's  attitude  toward 
the  great  affairs  confronting  us.  There  is  considerable 
criticism.  All  the  criticisms  I  have  heard  are  projected  from 
the  point  of  view  either  of  class  organization  or  industrial 
organization.  Those  who  would  defend  the  farmer  speak  of 
his  psychology  and  the  necessity  that  the  rest  of  us  under- 
stand it.  The  result  is  that  much  of  the  treatment  of  the 
farmer  is  cajolery.  The  situation  lies  far  deeper  than 
psychology.    Let  me  give  you  a  formula : 

"  The  farmer  is  part  of  his  environment,  matching  himself 
into  his  background,  perhaps  unconsciously,  much  as  a  bird 
is  matched,  or  a  tree,  or  a  quadruped.  His  plan  of  operation, 
his  farm  management,  is  an  expression  of  his  situation  in 
nature :  he  has  worked  it  out  because  it  fits.  He  cannot  shift 
it  radically  to  meet  the  advice  of  any  other  person.  As  he 
himself  develops  in  ability  he  will  modify  his  plan  of  opera- 
tion so  far  as  he  can,  but  the  plan  must  always  fit  his  place 
in  the  environment;  no  great  change  is  possible  unless  his 
natural  conditions  change:  he  does  not  make  his  conditions. 
The  farmer  exemplifies,  in  the  human  range,  what  the  natural- 
ist knows  as  "  adaptation."  His  situation  does  not  admit  of 
compromises,  perhaps  not  even  of  adjustment,  and  therefore 
it  may  not  be  understood  by  teachers,  publicists,  ofiicials." 

Farmer  Cannot  be  Pressed 

The  consequences  of  this  formula,  if  it  is  true,  are  tre- 
mendous. All  the  advice  given  the  farmer  that  does  not  recog- 
nize his  necessary  adaptation  to  his  environment  is  useless; 
and  useless  advice  is  harmful.  It  is  of  no  advantage  to  rail 
against  the  farmer  any  more  than  against  the  wind  or  the 
rain.    It  is  idle  to  try  to  apply  to  him  the  pressures  that  are 
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exerted  on  corporate  business.  It  is  of  small  consequence 
either  to  praise  him  or  to  condemn,  to  take  sides  for  him  or 
against  him,  except  insofar  as  it  may  affect  his  spirit  as  a  man. 
When,  under  pressure  of  great  crises,  we  radically  change  the 
conditions  under  which  the  farmer  works,  we  must  allow  him 
time  to  readjust  himself:  he  must  take  account  of  the  latitude 
that  he  may  reasonably  expect  in  weather  and  soil  and  human 
forces.  He  needs  not  favors,  but  conditions  that  will  allow 
him  to  operate.  The  natural  conditions  within  which  he  works 
cannot  be  changed,  but  they  can  be  modified  in  some  ways, 
and  he  can  make  new  adjustments  within  certain  limits;  these 
possibilities  he  begins  to  understand,  and  they  are  parts  of  his 
problem  as  a  farmer;  when  the  economic  or  outside  conditions 
are  changed,  the  modifications  must  be  such  as  will  match  the 
natural  limitations,  if  he  is  expected  to  adopt  them.  In  the 
present  crisis  our  public  agencies  must  understand  and  recog- 
nize what  can  reasonably  be  required  of  the  farmer. 

It  is  an  old  adage  that  appearances  are  deceitful.  I  wish 
to  add  that  they  may  be  misleading.  Persons  managing  cor- 
porate, industrial,  labor  and  professional  affairs  have  a  cer- 
tain air  and  habit  of  presentation.  The  farmer  operating  his 
farm  may  not  have  this  air.  He  has  nothing  to  present.  He 
may  be  following  a  plow  in  the  back  lot,  unshaven,  trousers 
in  his  boots,  working  until  the  work  is  done,  even  though  the 
clock  points  to  five.  Perhaps  he  would  not  discuss  politics  or 
civics  or  religion,  at  least  not  till  he  knew  you;  but,  good  or 
bad,  he  has  worked  out  the  management  of  his  farm,  and  he 
thinks  he  knows  why.  He  will  listen  to  your  advice;  then  he 
will  go  on  with  his  plowing.  He  is  hard  against  facts — real 
facts,  not  paper  facts;  he  accepts  them  and  acts  accordingly. 
You  may  not  like  him,  but  he  himself  is  a  fact. 

Attitudes  Toward  Farmer  Ridiculous 

Bearing  in  mind  these  fundamental  considerations,  estab- 
lished in  the  nature  of  things,  some  of  the  popular  attitudes 
toward  the  farmer  become  ridiculous.  I  was  out  of  the  coun- 
try when  war  was  proclaimed,  but  I  understand  that  everybody 
who  had  a  public  voice  fell  to  advising  the  farmer.  This  is 
futile,  since  the  farmer  is  the  one  part  in  the  population  to 
whom  advice  of  this  nature  is  of  no  value,  and  for  the  reason 
that  it  cannot  be  applied.  I  am  sure  that  much  of  this  advice 
made  no  account  of  situations  that  neither  the  farmer  nor  any 
one  else  can  change.  Such  advice  is  not  only  vain,  but  it 
works  mischief.  The  farmer  fails  to  accept  the  advice  not 
because  he  is  unwilling,  but  because  he  cannot.  It  is  sugges- 
tive that  every  person  thinks  he  can  advise  the  farmer  in  his 
occupation ;  it  is  significant  that  the  farmer  does  not  undertake 
to  advise  other  occupations  and  professions. 

It  is  simple  enough  to  change  an  outside  or  commercial  con- 
dition in  relation  to  the  farming  occupation ;  it  is  quite  another 
matter  to  expect  the  farmer  to  accept  it  unless  other  essential 
conditions  are  changed  to  meet  it.  Fixing  the  price  of  any 
product,  while  it  may  be  necessarj'  in  times  of  crises,  does  not 
add  fertility  to  the  land,  or  modify  the  weather,  or  affect  the 
habits  of  a  sheep  or  a  horse  or  the  requirements  of  a  herd  of 
swine.  To  say  that  a  billion  dollars  is  to  be  added  to  the  in- 
come of  farmers  by  war  prices  means  nothing,  unless  we  have 
at  the  same  time  a  statement  of  outgo.  To  say  that  the  in- 
creased gross  value  of  farm  products  of  1917  over  1914  repre- 
sents war  profits  is  to  state  only  one  factor  in  a  transaction, 
and  to  state  it  loosely.  To  advise  the  use  of  less  milk  in  oi-der 
to  save  it  does  not  take  the  cow  into  consideration;  the  cow  is 
not  a  machine  that  can  be  stopped  by  turning  off  the  steam 
and  discharging  the  operator. 
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To  establish  any  regulation  touching  production  on  a  basis 
of  compromise  or  agreement  between  contending  parties  does 
not  take  into  consideration  the  fundamental  problems  on 
which  the  regulation  must  rest  for  its  operation.  This  is 
well  expressed  in  Warren's  recent  statement  following  a  long 
hearing  on  the  cost  of  mOk,  that  there  is  no  known  way  of 
making  a  cow  produce  milk  by  argument. 

The  political  method,  which  is  the  method  of  compromise 
or  expediency,  cannot  change  a  single  fundamental  fact  in 
agriculture. 

Is  THE  Farmer  Profiteering? 

You  understand  that  I  am  not  defending  the  fanner — his 
acts  are  as  much  open  to  review  as  those  of  any  other  citizen 
— I  am  merely  stating  his  natural  situation.  As  illustration, 
let  me  refer  to  the  recent  charge  that  he  is  profiteering.  The 
farmer  does  not  make  profit  in  the  commercial  sense,  but  only 
a  labor  income.  Now  and  then  a  fanner  may  buy  and  sell 
without  producing,  or  even  speculate,  but  this  is  not  farming. 
The  producing  farmer  does  not  become  "  rich  "  in  the  commer- 
cial sense.  His  occupation  yields  only  the  returns  from  his 
work.  His  overplus  is  likely  to  go  back  into  the  land,  and 
the  next  generation  has  the  benefit. 

One  of  the  most  amusing  statements  I  have  heard  is  that 
reported  of  an  influential  financier  to  the  effect  that  we  must 
now  take  the  farmer  in  hand  and  control  him.  The  idea  is 
that  the  farmer  is  becoming  too  powerful  and  makes  too  many 
demands.  Now,  for  the  past  ten  years  or  more  public  men 
have  been  advising  the  farmers  to  organize  for  protection,  and 
the  farming  people  have  been  shown  the  results  that  have  been 
won  by  organized  labor  and  industry ;  yet  as  soon  as  the  farmer 
begins  to  use  this  dangerous  weapon,  a  shout  of  alarm  goes 
up  from  those  who  have  advised  it.  If  the  farmer  anywhere 
uses  the  weapon  of  organization,  he  only  follows  the  precedent 
of  industry  and  commerce.  This  is  to  say  that  the  weapons 
of  industry  and  commerce  are  then  turned  against  themselves. 
The  present  mood  to  discipline  the  farmer  is  but  another  ex- 
pression of  the  old  disposition — so  old  as  to  be  automatic — that 
the  farmer  must  be  kept  where  he  belongs. 


Agriculture  Very  Little  Organized 

In  fact,  however,  agriculture  is  yet  very  little  organized 
commercially  or  politically.  Former  attempts  have  failed. 
We  are  watching  the  two  movements  now  before  us  with  new 
interest;  it  is  yet  too  early  to  measure  their  accomplishments. 
It  is  now  charged  that  farmers  are  withholding  the  sowing  of 
wheat  in  order  to  hold  up  the  prices.  In  the  first  place,  there 
is  no  organization  of  farmers  that  can  control  the  wheat  situa- 
tion ;  and  if  any  number  of  individuals  reduced  their  own  pro- 
duction they  would  be  playing  into  the  hands  of  the  heavier 
producers  or  of  handlers.  It  is  impossible  for  farmers  to  con- 
trol their  production  as  manufacturers  control  their  output. 
Whether  a  man  sows  more  or  fewer  acres  of  wheat,  he  does 
not  know  what  his  crop  will  be:  the  unpredictable  conditions 
that  make  the  wheat  crop  are  too  many. 

Organization  for  commercial  offense,  or  even  for  defense, 
is  indeed  a  dangerous  weapon.  It  is  dangerous  in  itself;  it  is 
dangerous  because  it  forces  government  into  compromises,  and 
also  because  it  relieves  government  of  its  plain  obligations;  it 
is  dangerous  because  it  sets  one  part  of  society  against  an- 
other. In  agriculture  it  is  specially  dangerous:  it  has  here  all 
the  danger  that  it  has  in  any  other  realm,  and,  besides,  it  can- 
not change  a  single  natural  condition. 


[Having  laid  down  these  general  statements,  the  speaker 
illustrated  by  calling  attention  to  advice  that  is  likely  to  be 
given  the  farmer  and  which  cannot  be  applied  because  it  does 
not  fit.  He  spoke  about  plans  for  doubling  the  produce  of 
the  poultry  yards  and  other  stock,  bringing  out  the  fact 
that  this  requires  more  feed,  and  that  this  feed  cannot  be 
fed  to  livestock  and  to  humans  and  certain  parts  of  it 
sent  to  the  Allies  at  the  same  time.  To  talk  about  doubling 
the  output  easily  in  poultry  or  some  other  special  line  under 
the  limitation  and  conditions  that  are  now  apparent  may  be 
little  more  than  nonsense.  He  also  spoke  of  the  fallacy  of 
trying  to  secure  more  beef  by  fdlowing  the  veals  to  grow  up. 
Veal  is  practically  a  product  of  the  dairy  regions,  and  the 
only  reason  for  desiring  calves  is  that  the  cows  may  freshen. 
If  these  calves  are  all  kept  for  beef,  then  they  will  compete 
with  the  cows  for  feed  and  labor  and  the  dairy  business  will 
greatly  suffer.  Recent  studies  have  shown  that  possibly  one 
way  to  increase  the  supply  of  meat  is  to  kill  the  veals  earlier 
rather  than  later,  so  far  as  it  can  be  done  within  the  law. — 
Editor.] 

Food  and  the  Labor  Problem 

The  food  problem  is  now  on  us  with  staggering  force.  Fight- 
ing men,  munitions  and  similar  supplies,  and  food,  are  the 
fundamental  or  essential  materials  in  the  prosecution  of  the 
war.  We  now  face  the  problem  of  supporting  vast  armies  in 
a  foreign  land,  making  good  the  losses  by  land  and  by  sea, 
and  supplying  the  needs  of  millions  of  allied  and  neutral  peo- 
ples. We  are  to  expect  that  the  problem  will  increase  in  mag- 
nitude. Never  has  a  people  been  presented  with  a  food  prob- 
lem of  such  stupendous  proportions. 

At  the  outset  we  are  to  face  the  contingency  of  the  prob- 
ability of  a  lessened  yield.  In  the  three  war  years  the  yields 
of  the  staple  grains  Tiave  been  heavy.  Only  five  times  pre- 
viously in  the  last  twenty  years  have  they  been  as  great.  This 
fluctuation  is  due,  to  a  great  extent,  to  unpredictable  conditions 
of  weather  and  climate.  In  two  of  the  years  the  yields  have 
been  very  low,  and  if  very  untoward  conditions  should  arise 
next  year,  it  is  well  within  the  range  of  possibilities  that  disas- 
trously low  yields  might  result,  although  they  are  not  expected. 
We  must  take  every  precaution,  therefore,  to  reduce  all  the 
elements  of  chance  that  are  reducible  in  order  to  safeguard  the 
situation  and  to  secure  a  food  supply  as  nearly  adequate  to 
the  situation  as  possible.  We  are  already  applying  these  cau- 
tions effectively. 

The  labor  condition  may  prove  to  be  the  key  to  the  problem. 
Farm  laborers  and  farm  operators  both  are  involved.  They 
have  volunteered;  they  have  been  drawn  off  by  the  great  in- 
dustrial demands,  receiving  wages  that  food  production  cannot 
pay;  they  have  been  drafted.  The  situation  is  not  to  be  met 
by  argument  or  by  any  array  of  tabulated  figures.  The  actual 
experience  of  the  farming  people  the  country  over  must  be 
accepted  as  true.     The  fanners  also  must  cooperate  to  the  full. 

Farmers  should  not  be  exempted  as  farmers,  for  exemption 
is  not  a  class  interest.  Yet  we  must  save  the  energies  of  the 
people  for  the  production  of  food  as  well  as  for  other  war 
purposes.  Some  of  the  harvest  of  food  may  be  accomplished 
by  volunteers,  young  and  old,  sent  to  the  rural  districts  when 
emergencies  arise;  this,  however,  affords  no  solution  of  the 
regular  and  steady  application  that  is  needed  on  the  land,  a 
need  that  is  now  greatly  increased.  The  producing  of  food, 
as  the  producing  of  anything  else,  needs  dependable  and  expe- 
rienced labor;  food  production  needs  farm  labor  rather  than 
city  labor. 
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FoDR  Requisite  Food  Regulations 

The  food  production  is  not  to  be  maintained  by  the  ordinary 
processes  of  economic  regulation,  particularly  when  the  law 
of  supply  and  demand  is  so  much  interfered  with  or  even 
abrogated.  Many  movements  and  activities  will  influence  the 
production,  but  four  are  of  paramount  importance. 

1  We  must  save  the  food.  This  saving  is  not  only  econo- 
mizing in  the  use  of  it,  whereby  we  reduce  the  waste,  but  quite 
as  much  in  the  redirection  of  the  diet  and  the  reconsideration 
of  the  family  activities.  Fundamental  changes  are  to  take 
place  herein  if  the  war  continues  any  length  of  time.  To  every 
person  in  the  land,  to  every  family,  to  every  hotel  and  club, 
to  every  social  organization,  the  call  must  come  to  consider 
whether  the  present  eating  habits  are  either  sound  in  them- 
selves or  patriotic.  Not  only  does  the  question  of  wheatless 
and  beefless  days  seem  to  be  involved,  but  that  of  better 
dietetics  as  well. 

2  We  must  save  labor.  Extensive  activities  employing 
labor;  perhaps  whole  industries  must  be  stayed;  perhaps  some 
of  them  should  never  be  revived.  If  we  eliminate  the  useless 
and  also  the  unessential,  we  shall  be  able  to  release  much 
labor.  The  simplifying  of  the  household  scheme  will  also  lib- 
erate woman  labor  for  industries  and  farms;  we  shall  need 
it  all.  If  the  war  long  continues  women  must  take  the  places 
of  men  in  countless  industries  where  heretofore  only  men  have 
been  employed. 

3  We  must  grow  more  food  on  the  small  home  properties 
in  city  and  town  and  suburb.  This  is  not  farming,  for  the 
householder  does  not  maintain  himself  and  family  by  the  rais- 
ing of  supplies.  This  activity  is  justifiable  only  so  far  as  the 
operator  does  not  demand  labor  that  can  be  used  elsewhere. 
Himself  and  members  of  his  family  and  houseliold  establish- 
ment should  do  the  work.  There  may  be  many  failures  and 
disappointments;  but  there  is  no  charge  for  labor.  What 
energy  one  puts  into  the  raising  of  food  is  likely  to  be  deflected 
from  less  patriotic  uses.  Much  foolishness  is  displayed  in  some 
of  these  home  food  gardens  and  in  some  of  the  semi-public 
enterprises  of  this  kind.  I  hope  that  something  has  been 
learned  this  year.  We  may  expect  better  results  next  year, 
even  if  the  gardens  should  be  fewer.  We  shall  learn  to  grow 
the  dependable  things,  few  in  number,  and  those  that  can  be 
utilized  to  best  advantage  in  the  family.  Great  secondary  and 
civic  gains  will  result  from  this  tilling  of  the  land  by  the  sweat 
of  the  face.  Yet,  with  all  that  can  be  accomplished  in  the 
making  of  home  gardens,  we  shall  not  affect  the  production 
of  the  great  staples,  as  the  breadstuffs  and  the  red  meats;  but 
we  may  relieve  ourselves  of  the  necessity  of  using  so  heavily 
of  these  staples,  thereby  saving  them  for  export. 

4  We  must  directly  increase  production  on  farms.  To  this 
end  we  must  establish  food  production  on  a  wartime  basis, 
giving  it  the  best  economic  protection  and  the  directest  aids. 
Here  lies  the  great  remedy.  The  major  strategy  of  the  nation 
having  been  determined,  we  must  then  apportion  and  dis- 
tribute the  activities  of  the  people  toward  the  accomplishment 
of  the  one  result.  No  industries  or  activities  should  be  allowed 
to  proceed  at  the  expense  of  munition  making  and  food  pro- 
duction, or  with  the  distribution  of  them,  or  any  part  to  work 
to  the  disadvantage  of  another  part:  all  the  parts  make  the 
whole.  The  entire  people  now  makes  war.  The  war  is  one 
problem.  If  by  stimulation,  oversight  and  regulation  the  food 
situation  cannot  be  met,  then  men  must  be  assigned  to  farms 
as  definitely  as  they  are  assigned  to  armies. 

North  America  is  the  last  defense  in  the  food  support  of 
the  war. 


THE   FUEL  PROBLEM 

By  prof.  L.  p.  BRECKENRIDGE,  NEW  HAVEN,  CONN. 

PRECISELY  stated,  the  fuel  problem  is  that  the  coal  bin 
of  the  United  States  is  not  full.  How  much  do  we  need 
to  fill  it?  One  hundred  million  tons.  Can  we  get  it?  We 
will  try  to  produce  more  coal.  We  may  produce  fifty  million 
more  than  we  have  ever  produced,  but  we  shall  have  to  save 
another  fifty  million. 

If  you  will  build  a  coal  bin  1000  feet  on  each  side,  that  coal 
bin  will  have  to  be  iVz  miles  high  to  hold  the  coal  which  must 
be  mined  this  year  in  the  United  States.  That  is  a  good-sized 
coal  bin,  higher  than  any  mountain  in  the  United  States,  and 
it  takes  a  good  deal  to  fill  it,  but  if  everybody  saves  a  little 
coal  we  will  save  fifty  million  tons. 

The  question  of  the  fuel  problem  is  divided  into  three  parts : 
the  production  of  coalj  the  distribution  of  coal,  and  the  use 
of  coal. 

lu  connection  with  the  subject  of  production.  Dr.  Noyes, 
of  the  Fuel  Administration  Department,  says  that  there  is  no 
use  of  producing  coal — taking  it  out  of  the  mines  and  piling  it 
around  the  mouth  of  the  mine.  It  is  better  to  go  down  into 
the  mine  and  get  it  with  the  machinery  available  than  to  raise 
it  when  there  are  no  cars  to  put  it  in.  If  that  is  so,  and  it 
seems  entirely  probable,  the  coal  in  the  mine  is  ready  to  be 
taken  out  and  is  being  taken  out  as  fast  as  cars  are  put  there 
to  receive  it. 

The  railroads  of  this  country  distribute  a  large  proportion 
of  our  coal,  about  85  per  cent,  and  nearly  35  per  cent  of  the 
entire  freight  they  haul  is  coal.  No  wonder  we  would  like  to 
fill  the  coal  bin  just  to  have  the  coal,  but  we  would  like  also  to 
get  rid  of  the  job  of  hauling  it.  We  need  the  railroads  for 
other  things,  not  only  for  hauling  food,  but  for  materials  which 
go  into  munitions.  The  problem  of  distribution  is  after  all 
one  of  the  most  serious  problems  in  connection  with  the  fuel 
problem  at  this  moment. 

.  The  problem  of  the  use  of  coal  divides  itself  very  naturally 
into  two  parts:  First,  if  we  are  to  use  coal  we  should  use  it 
with  economy ;  second,  will  the  time  come  when  it  will  be  neces- 
sary to  limit  the  supply  of  coal  to  certain  industries?  If  we 
are  careful  of  the  coal  we  possess  that  will  not  be  necessary; 
but  if  we  are  not,  there  will  have  to  be  some  priority  of  use 
of  coal. 

It  is  preeminently  the  function  of  the  engineer  to  use  coal 
with  economy.  During  the  entire  period  of  this  Society's  ex- 
istence, 38  years,  I  doubt  if  there  has  been  a  meeting  when 
papers  were  not  presented  which  referred  to  the  economical 
burning  of  coal,  or  the  eeouomieal  use  of  steam,  or  the  econom- 
ical use  of  electricity.  They  are  one  and  the  same  thing,  as  we 
burn  coal  to  make  steam,  to  make  power,  or,  as  a  secondary 
product,  the  electrical  energy  which  is  to  be  distributed  for 
power  and  lighting  uses. 

Sixty-seven  per  cent  of  all  the  coal  produced  is  used  to  make 
steam.  The  steam  is  not  all  for  power  purposes,  however, 
part  of  it  going  for  heating.  But  this  use  of  67  per  cent  of  the 
coal  production  shows  the  desirableness  of  using  economy,  and 
saving  a  lot  of  this  coal  by  saving  steam,  and  by  saving  the 
power  we  make  from  steam. 

The  United  States,  Great  Britain  and  Germany  produce  the 
coal  of  the  world,  the  world's  production  now  reaching  about 
1,600,000,000  tons. 

In  the  United  States  we  mine,  speaking  broadly,  two  kinds 
of  coal,  anthracite  and  bituminous.  All  of  our  anthracite  coal 
comes  from  Pennsylvania,  from  Scranton,  Wilkes-Barre  and 
vicinity,  and  we  have  never  yet  produced  100,000,000  tons  a 
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Fig.  1     Total  Anthracite  and  Bituminous  Coal  Pbouuction 
IN  the  U.  S. 
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Fig.  3     States  Using  Anthracite  Coal,  1915 
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year.  In  the  rest  of  the  country  we  get  bituminous  coal,  which 
varies  much  in  its  composition.  We  get  most  of  it  from  Penn- 
sylvania and  West  Virginia,  a  lot  from  Illinois,  and  a  little  from 
the  lignite  fields  west  of  the  Mississippi.  We  are  producing 
bituminous  coal  in  increasing  amounts,  and  will  mine  close  to 
600,000,000  tons  this  year. 

Anthracite  coal  becomes  more  valuable  in  the  ground  next 
year,  and  we  have  only  enough  to  last  perhaps  one  hundred 
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Fig.  5    Bituminous  and  Anthbactte  Consumption.  1915 
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Fig.  7     Feb  Capfta  Coax  Consumption  in  U.  S.,  1915 

years.  Our  bituminous  coal  will  last  us  1500  years,  according 
to  Geological  Survey  estimates.  A  few  slides  are  now  in 
order. 

Fig.  1  shows  the  coal  production  at  each  ten-year  interval 
in  the  United  States,  beginning  in  1800.  Up  to  1885,  about  the 
time  this  Society  was  formed,  we  had  not  mined  in  tliis  country 
as  much  as  was  our  increased  production  in  the  last  ten  years. 
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Fig.  2  shows  tbe  states  which  produce  coal,  Fig.  3  those  which 
use  aiitliraeite,  and  Fig.  4  those  using  bituminous.  This  year 
I  think  the  railroads  alone  are  using  145,000,000  tons,  and  will 
need,  and  must  have,  perliaps,  more. 

Fig.  5  shows  the  proportion  of  bituminous  and  anthracite 
coal  used  by  the  various  states.  The  railroads  only  use  a  very 
little  anthracite  compared  with  bituminous.  Illinois  uses  only 
a  small  amount  of  anthracite.  Ohio  uses  a  very  small  amount 
of  anthracite,  less  than  the  city  of  New  Haven.  New  England 
uses  more  bituminous  than  anthracite. 

Fig.  6  shows  the  coal  consumption  by  industries.  Fig.  7 
shows  the  per  capita  consumption  in  various  sections  of  the 
countrj'.  In  the  Pacific  Coast  states  the  consumption  is  only 
about  one-third  of  a  ton  per  capita — they  use  hydroelectric 
power  and  burn  oil  in  their  steam  power  plants,  and  as  the 
winters  are  mild  they  do  not  use  much  for  the  purpose  of 
keeping  warm. 

The  fuel  administration  has  a  coal-consei-vation  department, 
in  charge  of  Dr.  Noyes,  and  his  activities  reach  to  every  state 
where  there  is  a  fuel  administrator.  The  Bureau  of  Mines, 
augmented  by  a  committee  appointed  by  the  four  national 
engineering  societies,  is  acting  as  technical  adviser  to  this  con- 
servation department.  The  various  engineering  societies  can 
give  much  help  to  this  question  of  conservation  in  their  own 
localities,  and  it  would  seem  they  should  cooperate  with  the 
fuel  administrator  in  their  particular  locality. 

The  United  States  Chamber  of  Commerce,  having  connec- 
tions with  950  cities  in  America,  is  issuing  from  time  to  time 
valuable  information  bearing  on  this  subject,  and  its  committee 
on  coal  conservation  has  invited  Dr.  HoUis  to  appoint  a  number 
of  engineers  to  sit  with  them;  and  so  they  are  helping  in  that 
way.  In  many  of  the  state  fuel  administration  otBces  we  have 
engineers  working  with  them  to  help  save  coal. 

MOTOR-TRUCK    TRANSPORTATION 

By  WILLIAM  P.   KEXXEDY,'  NEW  YORK,  N.  Y. 

MOTOR-TRUCK  transportation  has  now  become  firmly 
established  in  military  and  commercial  service,  and  the 
purpose  of  this  paper  is  to  point  out  the  developments  to  be 
expected  from  our  immediate  necessities  created  by  the  existing 
condition  of  war. 

There  are  three  stages  to  the  introduction  and  develop- 
ment of  most  of  our  industrial  utilities ;  first,  the  pioneer  stage 
in  which  the  designer  and  producer  bring  the  apparatus  in 
question  to  a  condition  where  it  can  be  practically  employed  as 
an  economic  device;  in  this  stage  there  is  a  period  during 
which  considerable  missionary  work  must  be  done  to  induce 
the  prospective  user  to  recognize  its  economic  advantages. 
The  next  or  second  stage  is  that  in  which  the  apparatus  is  used 
in  a  preliminary  way,  during  which  period  the  user  becomes 
gradually  familiar  with  the  possible  accomplishments  of  the 
device  and  begins  to  have  confidence  in  its  commercial  value, 
by  being  able  to  satisfy  himself  definitely  of  the  reduced  ex- 
pense or  increased  performance  which  he  is  actually  gaining 
by  its  employment.  The  third  and  last  stage  is  that  in  which 
the  device  becomes  a  competitive  necessity  in  the  hands  of  the 
user,  due  to  its  general  employment  in  commercial  service. 
In  rare  instances  the  coming  of  this  stage  may  be  hastened 
by  some  extraordinary  situation  in  which  the  failure  of  ex- 
isting means  for  perfoi'ming  equivalent  service  forces  the  em- 
ployment of  the  new  device  as  a  necessary  substitute. 

In  the  development  of  the  use  of  motor-track  transporta- 


'  Consulting  Engineer. 


tion  we  have  now  reached  the  beginning  of  the  third  stage,  just 
described,  and  are  confronted  with  a  situation  where  the  older 
means  of  transpoi-tation  is  so  overcrowded  and  congested  as  to 
demand  the  immediate  and  general  use  of  the  motor  truck 
as  an  urgent  expedient  for  relief.  Our  general  situation  there- 
fore at  the  present  time  of  congested  rail  and  water  transpor- 
tation may  be  the  greatest  possible  boom  that  could  exist  for 
a  very  extensive  development  of  highway  transportation,  by 
means  of  the  motor  track.  This  development  during  the  next 
year  or  two  will  probably  be  the  equivalent  of  that  which 
would  gradually  take  place  over  a  period  of  twenty-five  years 
under  normal  circumstances. 

As  indicated  above,  the  reliability  and  economic  value  of 
the  motor  truck  is  already  established.  The  employment  of 
these  machines  to  the  number  of  300,000  throughout  the  coun- 
try in  commercial  service  is  sufficient  proof  of  this.  In  its 
application  to  military  requirements  there  has  been  a  more 
rapid  and  conspicuously  successful  development,  as  is  evident 
by  their  numbers  and  the  character  of  their  service  in  the 
various  zones  of  military  activity  in  Europe,  as  well  as  the 
great  quantity  employed  for  military  requirements  at  the  home 
base  of  each  of  the  belligerent  nations. 

While  the  motor  truck  cannot  be  regarded  as  having  created 
any  revolutionary  change  in  methods  of  warfare,  the  effective 
character  of  its  service,  wherever  time  has  been  an  important 
element,  has  had  a  marked  influence  in  speeding  up  military 
operations.  It  has  consequently  found  its  place  as  an  in- 
dispensable adjunct  in  military  equipment,  from  which  it 
can  never  be  displaced  and  in  which  its  usefulness  will  con- 
tinue to  extend.  The  motor  truck  has  provided  the  army  with 
other  utilities  beyond  road  transportation  of  munitions  and 
sujjplies,  in  furnishing  the  speedy  ambulance,  the  scouting 
armored  car,  the  mobUe  gun,  the  powerful  caterpillar  tractor, 
and  finally  the  tank  as  a  formidable  fighting  machine. 

There  may  be  lines  of  demarcation  as  to  the  limitations  pf 
the  motor  truck  in  military  field  service  between  the  railroad 
in  the  rear  and  the  army  mule  at  the  front,  but  its  perma- 
nency and  usefulness  in  between  these  limits  is  unquestione4. 
The  extension  of  its  application  in  overlapping  the  service  of 
the  railroad  and  superceding  the  army  mule  has  been  demon- 
strated in  many  occasions  of  emergency,  and  it  is  therefore 
likely  to  continue  forcing  its  value  in  both  directions  as  its 
superiority  becomes  more  frequently  demonstrated  in  cases  of 
actual  necessity. 

The  motor  truck  is  already  so  well  entrenched  in  military 
service  that  our  Government  has  been  abundantly  supplying 
itself  with  many  thousands  of  these  machines.  It  has  been  able 
to  take  advantage  of  the  exi^erience  of  other  nations  engaged 
for  a  longer  period  in  the  conflict  to  furnish  itself  with  the  most 
suitable  equipment  which  the  industry  could  provide  as  its  regu- 
lar commercial  products.  It  has  gone  a  step  further  in  securing 
through  the  collective  cooperation  of  the  engineering  ability 
of  the  industry  several  special  types;  of  motor  trucks,  the  de- 
sign of  which  is  based  upon  the  accumulated  experience  of 
three  years  of  vigorous  warfare;  while  the  industry  in  the  few 
years  of  its  rapid  growth  has  become  so  substantial  that  the 
emergency  requirements  of  30,000  to  50,000  motor  trucks  can 
be  furnished  almost  as  a  matter  of  course,  and  without  any 
serious  impediment  of  the  routine  conduct  of  its  business. 

Our  immediate  interest  is  now  concentrated  not  upon  these 
past  accomplishments,  but  in  a  detennination  of  what  are  to 
be  the  demands  of  the  near  future  in  furnishing  domestic 
highway  transportation  to  aid  in  conveying,  from  our  scat- 
tered centers  of  production  to  our  seaport  terminals,  the  vast 
quantities  of  supplies  and  munitions  required  tomaintain  from 
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one  million  to  five  million  men  in  the  field  in  a  foreign  country. 

We  have  already  in  evidence  the  limitations  of  our  old-line 
means  of  rail  and  water  transportation,  and  although  vigorous 
steps  are  being  taken  to  find  satisfactory  remedies  for  their 
congested  condition,  the  problem  of  making  these  already  over- 
worked facilities  conform  to  our  increasing  necessities  is  an 
extremely  difficult  and  complicated  one.  The  situation  calls 
for  extraordinary  activity  and  extraordinary  methods  in  find- 
ing its  solution,  and  one  of  the  principal  factors  which  will 
develop  as  an  element  in  the  solution  of  this  great  problem 
will  be  the  employment  of  motor-truck  trains  in  scheduled 
operation  over  our  principal  highways. 

The  producer,  merchant  and  consumer  of  materials  requiring 
transportation  from  one  place  to  another  throughout  the  coun- 
try have  become  so  habitually  shackled  to  the  limitations  of 
our  railway  and  waterway  transportation  facilities  that  it  is 
extremely  difficult  for  the  prosaic  commercial  mind  to  release 
itself  from  its  accustomed  methods  and  to  rise  up  and  find  a 
new  and  efficient  means  of  relief.  It  will  probably  require 
the  superior  genius  of  the  military  mind  in  its  capacity  for 
meeting  emergencies,  coupled  with  the  resources  which  mili- 
tary organization  provides,  to  take  preliminary  and  effective 
steps  toward  making  use  of  the  motor  truck  and  the  highway 
to  offset  the  limitations  imposed  by  our  older  transportation 
systems. 

Fortunately,  the  situation  has  all  the  elements  which  can 
possibly  contribute  to  success  practically  lying  at  hand  wait- 
ing to  be  utilized ;  and  the  only  thing  remaining  to  accom- 
plish the  purpose  required  is  the  necessary  authority  with  a 
competent  executive  or  administrative  organization  to  put 
into  actual  operation  road  motor  trains  adjacent  to  all  the 
centers  where  freight  congestion  now  exists. 

The  ability  of  the  motor  truck  as  an  individual  operating 
unit  or  as  a  tractor  coupled  to  trailer  equipment  has  been  well 
demonstrated  under  a  great  variety  of  operating  difficulties 
throughout  the  country.  All  the  highways  in  the  country  may 
not  be  fit  for  transportation  of  this  kind,  but  over  the  com- 
paratively limited  number  of  routes  where  the  operation  of 
such  motor  trains  would  be  required  the  conditioning  of  high- 
ways is  either  an  accomplished  fact  at  present  or  could  be 
made  so  with  little  difficulty  or  loss  of  time,  by  making  use  of 
the  facilities  which  most  of  the  state  highway  organizations 
have  at  their  command  and  are  ready  to  supply  for  such 
emergency  requirements  almost  immediately  upon  notice  to 
do  so. 

In  the  present-day  motor  truck,  backed  by  the  brains  and 
facilities  of  one  of  the  greatest  industries  ever  developed,  we 
have  the  means  for  providing  transportation  equipment  with 
which  we  can  accomplish  extraordinary  service.  For  several 
years  past  the  manufacturers  of  motor  trucks,  under  the  stress 
of  keen  business  competition  among  themselves,  have  developed 
the  machines  produced  to  a  point  where  they  are  capable  of 
performing  almost  any  task  allotted  to  them.  Aside  from  their 
normal  functions  of  transporting  freight,  they  are  in  many 
instances  called  upon  to  perform  a  great  variety  of  military 
service  incidental  to  transportation.  In  some  cases  their  equip- 
ments constitute  portable  power  plants  for  performing  service 
of  some  distinct  character,  such  as  that  required  in  lodging  and 
mining  camps.  They  occasionally  furnish  lighting.  Frequent- 
ly they  perform  loading  and  unloading  operations,  such  as  the 
hoisting  and  dumping  of  coal  bodies,  or  the  removal  and  re- 
placement of  separate  bodies  which  have  been  loaded  while 
the  truck  itself  has  been  absent  on  its  delivery  route.  In  fire- 
fighting  service  they  are  practically  replacing  the  old  line  of 
equipment,  and  a  special  type  of  motor  truck  has  been  devel- 


oped which  is  now  regularly  known  as  a  road  builder,  hun- 
dreds of  which  are  doing  marvelous  work  in  the  rapid  develop- 
ment of  our  highways. 

It  will  therefore  be  seen  that  under  the  intensive  develop- 
ment of  competitive  motor-truck  equipment  the  manufacturers 
have  been  prepared  for  just  such  emergency  requirements  as 
they  are  now  likely  to  be  called  upon  to  meet,  and  therefore 
any  organization  which  may  be  developed,  either  by  the  Gov- 
ernment or  by  commercial  institutions,  to  solve  this  problem 
of  highway  transportation  will  find  the  truck  manufacturers 
perfectly  competent  to  furnish  quickly  suitable  machines  in 
any  capacity  or  number  that  may  be  required. 

With  this  assurance  as  to  an  adequate  supply  of  rolling 
stock,  the  next  step  in  the  project  will  be  to  put  a  few  selected 
stretches  of  highway  into  serviceable  condition  and  to  keep 
them  so. 

Whenever  the  question  of  highway  transportation  has  been 
considered  in  the  past,  the  good-roads  topic  has  always  been 
introduced  and  discussed  in  terms  which  embrace  the  entire 
road  system  of  the  country  and  the  magnitude  of  the  task  of 
putting  this  complete  system  into  first-class  shape  is  usually 
dwelt  upon  as  an  almost  insuperable  accomplishment.  It  re- 
quires, however,  no  very  great  analysis  to  bring  out  the  fact 
that  only  a  very  small  fraction  of  one  per  cent  of  the  high- 
ways of  the  country  would  be  required  for  the  contemplated 
service  of  relieving  our  present  congestion  or  expediting  the 
movement  of  freight  between  the  principal  centers  of  produc- 
tion and  our  seaports.  This  being  so,  the  facilities  now  avail- 
able in  each  state  for  the  construction  and  maintenance  of  its 
roadways,  if  concentrated  intensively  upon  the  few  routes 
likely  to  be  required  for  this  character  of  service,  could  put 
them  in  excellent  condition  and  keep  them  so  with  compara- 
tively little  effort  and  expense.  Consequently,  this  project  of 
bringing  into  existence  organized  highway  transportation  has 
none  of  the  cumbersome  impediments  usually  attendant  upon 
railroad  extension. 

Many  eases  already  exist  where  limited  highway  transporta- 
tion is  operated  on  schedule  over  definite  routes.  Many  more 
systems  would  come  into  existence  rapidly  by  virtue  of  their 
commercial  value  were  it  not  for  the  fact  that  it  is  difficult  to 
procure  capital  in  large  quantity  for  this  kind  of  investment. 
One  of  the  alleged  reasons  for  this  difficulty  is  the  fact  that 
the  power  of  railroads  has  in  the  past  been  used  to  obstruct 
parallel  competition  of  any  kind,  and  this  promotes  the  belief 
that  if  road-transportation  operations  were  organized  on  a 
large  scale  the  same  influence  would  be  felt  in  interfering  with 
their  development  and  prosperitj'.  If  this  is  really  the  case, 
then  it  will  require  initial  steps  on  the  part  of  the  Govern- 
ment in  such  an  emergency  as  the  present  one  to  put  into 
extensive  operation  road-motor-transport  service,  and  inci- 
dently  prove  its  practicability  and  establish  the  permanency 
of  such  methods.  Action  of  this  kind  should  be  advocated 
and  strongly  urged  for  the  many  advantages  which  would  re- 
sult from  the  spread  of  the  use  of  this  highway  motor  trans- 
portation. Its  competitive  influence  would  be  a  very  valuable 
one  to  the  public,  as  placing  in  the  hands  of-  producers  and 
merchants  their  own  independent  facilities  for  limited  freight 
movement  would  bring  about  marked  economic  changes  in 
which  all  would  be  likely  to  benefit. 

We  should  not  be  slow  to  take  advantage  of  the  lessons 
which  have  been  taught  us  in  this  direction  by  France,  Eng- 
land and  Italy,  in  carrying  into  effect,  almost  immediately 
upon  the  opening  of  hostilities,  road  motor  transportation 
upon  an  extended  scale.  Some  cities  and  many  of  the  small 
towns  in  these  countries  are  almost  entirely  dependent  upon 
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the  motor  truck  as  a  means  of  couvejance,  and  the  well- 
defined  organization  which  has  been  brought  into  existence  to 
maintain  the  equipments  employed  and  to  keep  in  condition 
the  road  surface  required,  are  examples  that  should  exercise  a 
stimulating  influence  upon  us  to  make  advanced  preparation 
towards  meeting  the  more  serious  conditions  which  the  increas- 
ing demand  for  transportation  is  likely  to  force  upon  us. 

Discussiox 

George  P.  Hempstreet,  in  discussing  Mr.  Kennedy's  paper, 
said  that  he  wished  to  call  attention  for  a  moment  to  a  peculiar 
state  of  affairs.  We  had  one  branch  of  the  Government 
anxious  to  promote  motor  transportation,  and  had  been  as- 
sured that  there  was  an  ample  supply  of  rolling  stock  avail- 
able. In  order  to  use  that  rolling  stock  it  was  necessary  to 
have  a  highway  to  run  it  upon,  the  first  requisite  of  which 


4a-np.  HoT.T  AnTii.i,ERY  Tractor  with  Armor  Doors  Open 

was   a   sufficient   foundation,   generally   of   crushed   stone   or 
gravel. 

Another  department  of  the  Government  had  issued  Priority 
Order  No.  2,  which  prohibited  the  shipment  of  gravel  or 
crushed  stone  or  anything  to  be  used  for  road  construction 
in  open-top  cars.  Most  of  the  quarries  from  which  crushed 
stone  was  taken  could  only  put  their  materials  into  open-top 
cars,  as  it  was  very  difficult  and  expensive  to  use  any  other 
type  of  ear,  and  very  difficult  to  unload  it. 

The  question  might  be  asked.  Why  not  use  motor  trucks? 
A  motor  truck  could  be  used  to  haul  a  load  of  five  tons,  and 
if  the  load  was  worth  $1,000  the  $25  charge  for  hauling  would 
not  be  very  excessive.  But  if  the  load  was  only  worth  $2.50, 
a  freight  bill  of  $25  would  be  excessive  and  prohibitive. 

So  we  had  one  department  of  the  Government  which  wished 
to  have  motor  transportation  and  to  use  good  roads,  and 
another  which  was  preventing  their  construction. 

There  had  been  every  effort  made  to  relieve  freight  con- 
gestion in  the  East  by  the  use  of  motors  to  haul  high-grade 
goods  rather  than  use  freight  cars,  but  a  branch  of  the  Gov- 
ernment was  practically  prohibiting  the  building  of  roads  on 
which  such  motor  trucks  could  be  used. 


ARMY  TRANSPORTATION 

By  MAJOR  L.  B.  MOODY,'  WASHINGTON,  D.  C. 

THIS  question  of  army  transportation  is  a  pretty  broad 
one,  and  in  general  it  comprises  very  broad  and  distinct 
classes  of  service,  all  back  of  the  fighting  lines.  When  you 
go  into  the  zone  where  troops  are  operating  the  first  assump- 
tion is  that  there  is  no  road,  and   also  that  transportation 


All-Steel  Ammu.mition   Motor  Truck  Detving  on   All  Four 

Wheels 

becomes  specialized,  that  is,  the  Medical  Corps  do  not  want 
their  patients  handled  on  the  cubic-foot  or  pound-per-mile 
basis.  Likewise,  the  engineers  have  special  apparatus,  such 
as  portable  searchlights  and  demolition  equipment.  The  Signal 
Corps  has  its  wireless  outfit  and  equipment  for  their  aero- 
plane service,  etc.  The  Ordnance  Department  depends  on  the 
motor  transportation,  as  it  furnishes  aU  the  field  guns  and  the 
materials  known  as  munitions. 

When  the  question  of  replacing  the  horse  in  this  special 
service  came  up,  it  was  referred  to  the  Ordnance  Department. 
There  is  no  serious  difficulty  in  replacing  a  horse  where  you 
have  a  road ;  but  where  you  have  no  road  and  where  you  have 
got  to  be  100  per  cent  certain  that  you  wiU  arrive  at  your 
destination,  that  is  where  the  difficulty  of  replacing  the  horse 
with  the  fighting  troops  has  come  in.  That  is,  if  the  general 
supply  trains  fail  on  the  main  roads,  it  is  possible  that  the 
men  might  go  hungry  for  a  day.     But,  if  on  the  other  hand 


Jeffeby  Supply  Truck  for  4.7-in.  Gun  Battery 

you  wish  to  use  a  gun  for  a  certain  purpose,  it  is  of  no  use  to 
have  it  arrive  a  day  late — it  must  be  there  on  time.  That  has 
led  to  special  forms  of  transportation. 

As  to  the  volume  and  the  organization,  it  can  be  said  that 
practically  every  gun  handled  by  the  United  States  Army  will 
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be  handled  by  motor  equipmeut;  and  if  we  get  an  ai-my  ap- 
proximating in  size  those  on  the  other  side  you  will  obtain 
some  idea  from  the  number  of  guns  engaged  of  the  magnitude 
to  which  this  important  matter  of  transportation  has  now- 
grown. 

I  do  not  want  to  say  our  problems  are  solved,  as  they  are 
not,  but  from  operating  the  experimental  equipment  we  had 
at  the  middle  of  April  last,  we  have  progressed  from  one  ofii- 
cer  in  charge,  a  couple  of  officers,  and  a  couple  of  draftsmen 
and  five  desks,  to  the  point  where  we  have  schools  turning  out 
men  to  repair  these  trucks  at  the  rate  of  30  to  50  trained  of- 
ficers and  several  hundred  trained  men  every  month.  We  have 
estimated  the  number  of  men  actually  building  these  trucks 
(not  counting  those  in  related  industries)  and  they  number 
about  50,000.  The  number  of  officers  actually  on  duty  is  from 
300  to  400,  the  number  of  enlisted  men  runs  into  the  thousands, 
all  for  repairs  only. 


Jeftert  Repair  Truck  for  4.7-in.  Gtjn.    Drop  Sides  in  Work- 
ing Condition 

The  cost  of  this  will  exceed  that  of  the  Panama  Canal,  and 
the  Ordnance  Department  has  expanded  something  like  forty, 
times,  by  actual  count,   in  the  last  eight  months  of  its  his- 
tory. 

We  are  endeavoring  in  the  department  to  handle  this  prob- 
lem ourselves,  but  we  would  have  made  but  little  progress 
but  for  the  assistance  received,  particularly  in  my  section  of 
the  Ordnance  Department,  primarily  from  the  Society  of  Au- 
tomobile Engineers,  and  from  those  among^  our  officers  who 
belono;  to  The  American  Society  of  Mechanical  Engineers  or 
who  would  be  eligible  for  membership.  Without  the  assistance 
of  these  trained  men  it  is  safe  to  say  that  we  would  be  no- 
where. 

[Major  Moody  then  briefly  described  a  number  of  views 
which  he  had  projected  on  the  screen,  these  views  showing 
various  forms  of  specialized  motor  transport,  including  am- 
munition trucks,  a  repair  truck  equipped  with  machine  tools, 
an  ai-mored  car,  a  tank,  late  forms  of  standard  tractors  used 
for  hauling  guns,  a  few  of  which  are  herewith  reproduced. 
Four  of  the  views  were  of  unusually  bad  road  conditions  that 
could  be  successfully  met  by  tractors,  but  in  no  case  by  horses. 
The  facts  that  horses  can  be  reached  with  poison  gas  and  can- 
not be  camouflaged  as  can  the  tractor,  along  with  particulars 
regarding  difficulties  in  ocean  transportation,  were  given  by 
the  speaker  as  some  of  the  reasons  for  the  adoption  of 
tractors.] 


THE  AIRCRAFT  PROBLEM 

By  DK.  W.  F.  DUKAND,  WASHINGTON,  D.  C. 

IT  IS  perhaps  fair  to  say  that  when  hostilities  were  de- 
clared last  April,  no  one  at  that  time  in  connection  with 
the  Government  had  any  vision  of  the  part  which  the  Air 
Service  was  destined  to  play  in  the  plans  which  were  soon  to 
be  developed.  It  is  perhaps  further  fair  to  say  that  it  was 
not  until  the  visits  to  this  country  of  the  Balfour  and  Viviani- 
Joffre  missions  that  these  ideas  began  to  crystallize  into 
definite  form.  Very  promptly,  however,  they  did  commence 
to  so  crystallize,  and  we  began  to  get  some  vision  of  what 
the  air  service  might  possiblj*  mean.  Immediately  there  arose 
a  series  of  the  most  important  problems  which  have  ever  been 
presented  to  the  United  States  and  to  her  engineers  in  an 
engineering  and  industrial  way. 

I   have  jotted  down  a  few  of  these  problems,  as  follows: 

1  Of  the  various  types  of  machines,  fighting,  reconnaissance. 

bombing  and  training,  what  number  shall  be  set  as  a  goal 
for  active  service  at  one  time  ? 

2  What  wastage  in  such  machines  is  to  be  anticipated? 

3  In  consequence,  what  numbers  in  each  tj'pe  must  we  be  pre- 

pared to  build  within  a  twelvemonth  or  any  other  spec- 
fied  time? 
1  How  many  trained  aviators  will  be  required  to  maintain  the 
desired  number  of  machines  in  active  service? 

5  How  many  men  must  be  put  through  preliminary  training 

in  order  to  secure  the  needful  number  of  active  aviators 
with  the  necessary  reserves?  Or,  in  other  words,  how 
much  raw  material  must  be  handled  in  order  to  secure 
the  necessary  amount  of  finished  product? 

6  How  many  mechanics  and  repairmen  will  be  needed  to  keep 

this  fleet  of  aiqjlanes  in  all  classes  up  to  "  concert  pitch," 
and  ready  for  instant  service  at  any  time  and  at  all  times? 

7  Where  and  how  are  we  to  undertake  to  build  the  number 

of  airplanes  indicated  as  necessary  as  the  gross  output, 
say  for  a  year,  in  order  to  maintain  the  fleet  continuously 
at  proper  strengfh?  Or,  put  otherwise,  we  may  perhaps 
well  ask  what  is  the  maximum  number  of  aiiplanes  which 
can  be  built  in  those  various  classes  in  the  United  States, 
or  by  the  United  States,  without  undue  disarrangement  of 
either  needful  war  industries  and  of  the  irreducible  mini- 
mum of  peace  industries? 

8  To  what  extent  will  further  demands  be  placed  on  air  pro- 

ductive capacity  by  demands  of  our  allies  in  Europe  for 
airplanes  or  engines  in  types  which  we  may  hope  to  pro- 
duce with  high  economic  efficiency?  and  to  what  extent 
may  we  expect  to  draw  upon  them  for  certain  types — as, 
for  example,  the  fighting  scout — thus  relieving  the  United 
States  to  some  degree  of  attempting,  at  least  at  the  start, 
to  produce  this  final  word  in  the  evolution  of  fighting  air- 
craft, as  developed  on  the  battlefields  of  Europe? 

9  To  what  extent  will  the  demands  of  our  allies  call  for  raw 

material,  such  in  particular  as  airplane  timber?    Will  the 
total  demand  exceed  the  presumable  supply,  and  if  so, 
to  what  substitutes  may  we  turn? 
In  considering  this  question,  certain  conditions  are  obvious. 
There  is  no  use  of  talking  about  an  air  ser%nce  if  the  number  is 
to  be  limited  to  hundreds.    If  we  have  any  vision  of  the  activ- 
ity and  efficiency  of  air  service  as  now  conceived,  it  must  mean 
the  production  and  operation  of  airplanes  in  large  numbers, 
measured  in  units  of  thousands  and  not  hundreds.     We  must 
therefore  fix  as  a  number,  in  order  that  it  may  have  any  sie- 
nificanoe  in  the  problem,  a  number  measured  in  thousands.     If 
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we  cau  say  five  thousand,  it  is  well.  If  we  can  say  more,  it 
is  better.  There  is  no  definite  answer  to  this  question ;  but 
we  are  committed  to  maintain  airplanes,  once  we  are  under 
way,  in  many,  many  thousands. 

Again,  what  wastage  in  such  machines  is  to  be  expected? 
That  is  a  matter  of  statistics,  and  the  data  for  the  accurate 
determination  of  the  answer  to  this  question  are  not  avail- 
able. The  data  are  contradictory.  We  lack  definite  informa- 
tion as  to  the  average  life  of  machines.  Under  certain  condi- 
tions one  may  continue  in  active  service  a  month,  a  week,  or 
perhaps  a  day.  But  machines  do  not  fly  every  day ;  conditions 
of  weather  intervene,  and  of  the  365  days  of  the  year  only  a 
fraction  of  them  will  be  available  for  the  fighting  machines  on 
the  front.  So,  taking  the  average,  we  get  to  the  approxima- 
tion that  the  effective  life  of  the  machine  will  be  several  weeks, 
possibly  two  or  three  or  four  months. 

In  consequence,  what  numbers  in  each  type  must  we  be  pre- 
pared to  build  within  a  twelvemonth  or  any  other  specified 
time?  This  is  tied  up  with  the  question,  how  many  can  we 
build?  And  the  answer  is  the  same.  We  must  be  prepared  to 
build  airplanes  in  thousands.  We  must  be  prepared  to  build 
a  multiple  of  the  number  in  active  service  at  any  one  time. 
If  we  are  to  maintain  5000  airplanes  in  active  service  at  one 
time  we  must  be  prepared  to  supply  during  the  twelve  months 
a  multiple  of  three,  or  four,  or  five  or  six  times  that  number. 

How  Ma2ty  Aviators  and  Mechanics  Do  We  Need? 

Again,  how  many  trained  aviators  wiU  be  required  to  main- 
tain the  desired  number  of  machines  in  active  sendee?  Obvi- 
ously, there  must  be  one  for  each  machine  in  service.  With 
modern  machines,  carrying  more  than  one  man,  we  must  main- 
tain in  active  service  more  than  one  man  in  each  machine. 
There  has  been  a  tendency  not  always  to  insist  upon  the  capac- 
ity to  handle  the  machine  on  the  part  of  every  man  who  goes  up. 
A  man  may  be  a  good  observer  without  being  a  good  pilot.  But 
this  is  not  a  good  ideal.  We  believe  that  no  man  should  go  up 
in  a  machine  for  any  purpose  whatever  without  his  being  able 
to  pilot  the  machine;  to  manage  the  machine  in  case  the  regu- 
lar pilot  is  injured  or  killed,  and  to  bring  the  machine  back 
within  our  own  lines.  That  means  there  must  be  a  number  of 
men  trained  for  auxiliary  service,  but  with  a  given  minimum  of 
skill.  It  is  obvious  the  number  of  men  we  must  be  able  to 
turn  out  in  the  course  of  a  twelvemonth  must  be  measured  in 
nnits  of  several  thousands.  Five  thousand  would  be  minimum, 
and  we  must  look  toward  some  multiple  of  such  number. 

With  regard  to  the  actual  provision  for  meeting  this  re- 
quirement, it  is  perhaps  proper  to  give  some  idea  of  the  capac- 
ity of  the  schools  now  occupied  in  this  particular  woik. 

The  first  step  in  training  an  aviator  is  to  give  a  brief  course 
of  eight  weeks  in  the  so-called  ground  school.  This  is  a  school 
intended  for  preliminary  instruction,  not  including  work  in 
the  air.  It  includes  elementary  instruction  in  the  principles 
of  flight;  in  the  principles  and  operation  of  internal-combus- 
tion engines,  meteorology,  photography,  scouting,  machine-gun 
work,  reconnaissance  work,  and  comprises  lectures,  class  work 
and  laboratory  exercises  in  these  subjects.  This  course  runs 
for  eight  weeks. 

The  course  contemplates  the  feeding  in  at  these  institutions 
of  twenty-five  candidates  per  week,  and  the  feeding  through 
and  graduation  each  week  of  whatever  is  left  of  the  twenty- 
five,  taking  into  account  the  wastage.  Without  wastage  it 
would  mean  twenty-five  per  week  for  each  school  to  go  to  the 
flying  schools;  and  with  eight  schools  there  would  be  about 


two  imndred  cadets  a  week,  or  something  of  the  order  of  ten 
thousand  per  year. 

There  would  be,  necessarily,  a  considerable  wastage  and  per- 
haps not  more  than  one-half  of  that  number  can  be  expected 
to  realize  an  efficiency  which  will  make  them  significant  units 
in  the  progi'am  as  time  goes  on. 

The  capacity  of  these  schools  could  be  multiplied,  and  such 
multiplication  is  now  in  process  of  development.  There  need 
be  no  ground  of  apprehension  about  training  these  men,  assum- 
ing that  we  can  obtain  properly  qualified  young  men,  with 
the  necessary  personal,  physical  and  mental  characteristics 
such  as  are  needful  to  enter  into  the  composition  of  the 
bird  man. 

It  is  true  that  of  men  qualified  for  the  last  and  highest 
degree,  men  whose  nerves  and  muscular  reactions  are  such 
as  to  make  them  react  instinctively — as  bird  men — the  num- 
ber is  small.  But,  on  the  other  hand,  every  weU-built,  normally 
developed  and  endowed  young  man  is  able  to  develop  a  degree 
of  skill  adequate  to  render  him  an  effective  unit  in  one  place 
or  another  in  the  air  service,  even  if  only  a  few  reach  the 
supreme  excellence  which  we  see  in  some  of  the  specially 
trained  airplane  fighters. 

The  number  of  these  engineering,  technical  and  scientific 
schools  can  furthermore  be  multiplied  two,  three  or  four  times, 
and  the  capacity  of  each  can  be  multiplied  perhaps  by  two,  on 
the  average,  and  we  thus  have  abundant  possibilities  for  the 
development  of  a  very  large  amount  of  material  for  ultimate 
service  in  connection  with  the  plans  now  in  formation. 

The  number  of  mechanics  and  repairmen  is  again  a  matter 
of  experience,  and  it  is  found  tliat  for  every  airplane  there 
must  be  one  specially  skilled  mechanician  who  will  give  his 
entire  time  to  the  maintenance  of  that  particular  machine ;  and 
for  each  group  of  twelve,  twenty-four  or  thirty-six,  there 
must  be  an  additional  number,  and  in  the  base  supply  depots 
and  other  points  back  of  the  line  there  -must  be  others. 

If  we  go  back  to  the  supply  of  gasoline  and  lubricating  oil, 
and  to  the  supply  of  elements  of  that  character,  we  may 
greatly  multiply  the  number  of  men  necessary  to  maintain  in  a 
state  of  efficiency  any  one  airplane.  But  stopping  short  with 
the  number  of  men  concerned  with  the  machine  itself,  we  must 
multiply  the  number  of  aircraft  by  three,  four  or  five. 

If  we  take  into  account  the  number  of  fliers  contemplated 
and  the  number  of  mechanics  and  repairmen  behind  the  line 
in  one  capacity  or  another,  it  results  that  the  contemplated 
oflicers  and  personnel  of  the  Signal  Coi-ps  wiU  exceed  the 
entire  standing  army  at  the  outbreak  of  the  war. 


How  Will  We  Maintain  Oue  Air  Fleet? 

The  nest  question :  Where  and  how  are  we  to  undertake 
to  build  the  number  of  airplanes  indicated  as  necessary  as  the 
gross  output,  say  for  a  year,  in  order  to  maintain  the  fleet 
continuously  at  proper  strength?  Or,  put  otherwise,  we  may 
perhaps  well  ask  what  is  the  maximum  number  of  airplanes 
which  can  be  built  in  those  various  classes  in  the  United  States, 
or  by  the  United  States,  without  undue  disarrangement  of 
other  needful  war  industries  and  of  the  ii-reducible  minimum 
of  peace  industries? 

Now  this  question  No.  7  comes  closest  to  us  as  engineers 
and  men  concerned  with  the  industrial  afl'airs  of  our  country : 
Where  and  how  are  we  to  undertake  to  build  the  number  of 
airplanes  indicated  as  necessary  as  our  gross  output?     Where 
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to  find  and  how  to  develop  the  tremendous  extension  in  the 
industry  necessary  to  provide  this  enormous  number  of  air- 
planes for  immediate  production?  It  means  the  development 
of  an  industry,  highly  trained  and  highly  specialized — not, 
indeed,  out  of  nothing,  but  out  of  very  small  beginnings. 
Perhaps  I  should  say  that  it  meant  the  crystallization  of  the 
elements  of  such  an  industry.  And  it  was  splendid  that  there 
were  found  shops,  and  trained  personnel  and  equipment  and 
organization  for  the  production  of  airplanes,  right  in  the 
automobile  industry.  It  meant,  nevertheless,  an  enormous 
extension  in  productive  capacity  beyond  any  vision  which  the 
wildest  flight  of  imagination  could  have  contemplated  a  few 
months   ago. 

Only  a  few  weeks  ago  I  was  able  to  visit,  by  way  of 
inspection,  three  of  the  principal  centers  of  airplane  produc- 
tion at  the  present  time — Dayton,  Ohio;  Detroit,  Michigan, 
and  Buffalo,  New  York.  There  we  saw  new  factories  which 
were  either  completed  and  occupied  or  on  the  point  of  occu- 
pancy, aggregating  something  like  thirty-five  to  forty  acres 
of  ground  area,  to  say  nothing  of  the  gallery  space. 

Furthermore,  there  was  ready  for  immediate  expansion  per- 
haps twenty-flve  to  forty  per  cent  in  addition.  It  is  fair  to 
say  that  early  in  the  next  year  there  will  be  occupied  actively 
in  the  production  of  airplanes  something  like  fifty  acres  of 
gToimd  area,  with  their  gallery  space,  which  did  not  exist 
eight  months  ago.  And  this  is  without  taking  into  considera- 
tion the  automobile  factories.  Acres  upon  acres  of  area  in 
existing  automobile  factories  are  running  solely  on  airplanes 
and  airplane  parts;  and  we  are  just  on  the  edge  of  a  period 
of  very  large  production. 

The  period  which  has  elapsed  since  last  June  or  July,  when 
the  present  program  began  to  crystallize  into  reasonably  ap- 
proximate and  definite  form,  has  been  necessarily  spent  in 
measures  of  preparation  for  this  tremendous  program  of  ex- 
pansion and  industrial  development.  And  we  may  certainly 
anticipate  within  a  few  months,  say  two  or  three  at  the  latest, 
that  this  factory  capacity  wiU  be  actively  occupied  in  turning 
out  aii'planes  at  the  rate  of  at  least  several  thousand  per 
month.  The  precise  number  I  hesitate  to  define  more  closely 
at  this  time. 

"What  Further  Demands  Will  Arise? 

Tlie  remaining  questions  I  will  touch  on  more  briefly.  They 
are:  To  what  extent  will  further  demands  be  placed  on  air 
productive  capacity  by  demands  of  our  allies  in  Europe  for 
airplanes  or  engines  in  types  which  we  may  hope  to  produce 
with  high  economic  efficiency?  and  to  what  extent  may  we 
expect  to  draw  upon  them  for  certain  types — as,  for  example, 
the  fighting  scout — thus  relieving  the  United  States,  to  some 
degree  of  attempting,  at  least  at  the  start,  to  produce  this  final 
word  in  the  evolution  of  fighting  aircraft  as  developed  on  tlic 
battlefields  of  Europe? 

The  other  one,  the  ninth,  is:  To  what  extent  will  the  de- 
mands of  our  allies  call  for  raw  material,  such,  in  particular, 
as  airplane  timber?  Will  the  total  demand  exceed  the  presum- 
able supply  ?  and,  if  so,  to  what  substitutes  may  we  turn  ? 

It  is  sure  that  the  demands  of  the  Allies  will  put  to  the  test 
every  bit  of  our  productive  capacity  for  airplane  material. 
We  are  now  making  for  them  flying  boats  in  large  numbers. 
»nd  they  are  looking  more  and  more  to  us  for  the  production 
of  airplanes  for  the  training  of  aviators.  In  fact,  the  nearest 
approach  to  the  standardization  of  a  definite  type  is  the 
American  type,  for  at  least  the  American,  Canadian  and 
British  services.    And  they  are  coming  to  look  to  us  for  other 


types  as  well,  and  for  the  production  of  airplane  engines. 

The  demands  for  supplies  are  also  at  the  limit  of  our  pro- 
ductive capacity.  The  demand  has  been  incessant  for  tim- 
ber— spruce,  spruce,  and  again  spruce!  Serious  difficulties 
have  been  met  with  on  the  Pacific  Coast  in  the  way  of  supply, 
but  on  the  whole  the  prospect  seems  to  be  improving. 

Substitution  of  other  woods  has  also  been  introduced  in 
some  measure,  which,  while  they  have  different  characteristics 
from  spruce,  yet  give  effective  service.  And  then  there  are 
suggestions  in  the  way  of  metal  substitutes  which  seem  to  hold 
hopeful  and  interesting  possibilities. 

The  Problems  op  Standardization 

One  of  the  questions  which  presented  itself  again  and  again, 
and  aside  from  the  questions  of  policy  or  program,  a  question 
which  is  vital  to  the  engineer,  is  that  of  standardization — 
standardization  of  elements  and  standardization  of  types.  I 
need  not  take  your  time  with  a  statement  of  the  advantages 
of  standardization  of  parts  used  in  large  numbers. 

The  standardization  of  elements,  such  as  screw  threads  and 
fastenings,  has  progressed  very  satisfactorily;  and  for  gen- 
eral airplane  parts  much  excellent  work  has  been  accom- 
plished through  the  efforts  made  by  the  Society  of  Automotive 
Engineers.  And  there  is  to  be  held  soon  in  London  an  Inter- 
national Standardization  Congress  to  which  this  Society  has 
been  asked  to  send  a  representative,  and  I  understand  that 
this  Society  will  have  one  of  its  eminent  past-officers  at  this 
conference  as  its  representative  and  at  which  we  may  antici- 
pate a  still  further  approach  toward  standardization  by  way 
of  elements  and  parts. 

The  other  problem  relates  to  the  standardization  of  types, 
but  here  is  danger.  It  is  necessary  to  standardize;  but  it 
is  fatal  to  attempt  to  standardize  a  type  too  rigidly,  because 
if  we  know  anything  at  all  from  experience  on  the  western 
front  it  is  that  a  type  has  no  longer  begun  to  prove  a  meas- 
urable degree  of  success  than  it  is  put  out  of  date  by  the 
appearance  of  some  new  and  improved  type;  and  so  as  the 
weeks  go  by  one  type  comes  along  after  another. 

The  entire  program  must  be  based  on  the  expectation  of 
displacing  from  time  to  time  types  which  for  production  pur- 
poses may  be  standardized  for  the  time  being,  but  which 
cannot  be  kept  in  production  too  long  after  the  development 
of  more  efficient  types. 

I  have  tried  to  visualize  this  as  a  tremendous  stream  of  pro- 
duction. Parallel  with  this  stream  of  production  we  must 
have  likewise  a  stream  of  development,  research,  investiga- 
tion and  a  program  which  is  seeking  to  contact  with  the 
unknown  and  the  new;  developing,  judging,  testing  and  deter- 
mining their  technical  characteristics  and  their  adaptation  to 
the  conditions  of  active  service.  And  so  fast  as  new  types 
and  forms  are  developed  and  proven  superior,  just  so  fast 
must  they  be  fed  into  tlie  stream  of  production,  taking  the 
place  of  out-of-date  forms.  Only  in  this  way  can  we  main- 
tain the  types  and  forms  in  use  at  the  front  responsive  to 
the  advance  in  the  science  and  art  of  airplane  production,  and 
responsive  to  the  conditions  at  the  front  and  which  must  deter- 
mine the  characteristics  of  the  material  to  be  supplied  at  the 
fighting  front. 

The  So-Called  Liberty  Motor 

1  should  not  close  my  remarks  without  saying  a  word  re- 
i;arding  the  attempts  to  standardize  the  airplane  motor.  You 
are  all  familiar  with  the  story  of  the  design  and  development 
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of  the  so-called  Liberty  motor.  1  will  not  go  into  that  at  all. 
But  you  can  appreciate  the  fact  that  of  the  various  problems 
requiring  standardization,  that  of  the  motor  was  one  of  the 
most  important.  The  question  was:  Shall  we  copy  outright 
a  European  motor?  Shall  we  copy  outright  the  best  Ameri- 
can motor?  Shall  we  combine  the  best  in  American  motors 
and  make  a  new  motor?  or  shall  we  combine  the  best  in  Euro- 
pean motors?  or  shall  we  combine  the  best  in  European  and 
American  practice  and  call  that  the  standard  motor? 

In  effect,  the  latter  was  the  program  undertaken.  Drawings 
of  European  airplane  engines  and  to  some  extent  actual 
engines  were  available  in  May  and  June  when  the  character- 
istics of  the  Liberty  motor  were  determined  upon.  The  char- 
acteristics of  the  best  in  American  practice  were  naturally 
present  in  the  minds  of  the  designers,  and  on  the  basis  of 
this  and  the  best  information  from  Europe  and  this  country, 
the  determination  of  the  characteristics  of  the  Liberty  engine 
was  developed. 

The  first  engines,  as  you  will  remember,  were  built  in  an 
astonishingly  short  period  of  time,  a  matter  of  twenty-eight 
days  from  the  time  two  men  sat  down  in  a  room  at  the  Hotel 
Willard  until  a  motor  was  set  up,  and  two  days  later  was 
ready  for  test  at  AVashington. 

Then  there  was  the  question  of  the  anticipated  "  teething 
troubles."  The  motor  has  been  taken  to  Pike's  Peak  and  sent 
up  the  grade  and  tested  at  various  altitudes;  and  while  there 
have  been  varying  reports  in  the  public  press  in  regard  to 
this  motor,  I  wish  to  say  that  the  reports  in  some  degree 
unfavorable  which  have  emanated  from  certain  sources  have 
not  been  well  founded.  The  motor  has  met  and  is  meeting 
the  full  expectation  of  its  designers.  It  has  had,  as  every 
design  is  expected  to  have,  minor  diflSculties  and  troubles,  but 
not  one  of  them  has  been  fundamental  to  the  motor  itself,  and 
they  all  readily  admit  of  correction  and  removal;  and  means 
have  been  found  for  the  improvement  and  correction  of  such 
troubles  and  the  motor  is  now  in  course  of  active  production 
and  on  a  large  scale. 

A  few  days  ago  we  saw  in  Detroit  in  one  of  the  factories 
there  the  process  of  manufacturing  the  forgings  of  the  Liberty 
motor  cylinders.  All  of  the  forgings  are  being  made  in  one 
plant,  and  that  plant  is  to  supply  the  trade  with  Liberty  motor 
cylinders.  The  forgings  are  made  by  a  hot-forging  process 
from  seamless  tubing,  and  they  were  being  put  through  at 
the  rate  of  1200  cylinders  per  day.  The  factory  was  plan- 
ning to  double  that  capacity  and  they  are  ready  to  go  still 
further  and  increase  capacity  as  the  needs  require. 

Perhaps  in  conclusion  I  should  mention  two  or  three  prob- 
lems not  solved  yei  and  which  are  of  special  importance,  and 
which  I  shall  take  the  liberty  of  calling  to  your  attention 
and  recommending  to  your  special  thought  and  study. 

One  is  the  supercharging  airplane  engine :  the  engine  which 
shall  be  supplied  with  means  to  secure  the  maintenance  of  the 
power  at  high  altitudes,  and  not  suffer  the  loss  normally  at- 
tendant upon  working  in  a  rarified  atmosphere.  If  we  have 
the  same  engine  working  at  sea  level  and  then  soaring  upward, 
it  is  found  that  the  power  diminishes  with  the  density  of  the 
high-altitude  atmosphere.  Many  devices  have  been  suggested, 
but  the  problem  is  to  realize  the  end  in  the  most  effective  way 
and  with  the  least  cost  in  excess  weight  and  added  complexity. 
If  we  can  solve  this  problem  we  can  assure  our  supremacy  in 
high-altitude  service. 

Another  development  is  that  of  modifying  at  will  or  auto- 
matically the  pitch  of  the  airplane  propeller.  It  is  of  small  use 
to  maintain  power  if  the  propeller  is  to  maintain  its  same  pitch 


in  an  atmosphere  of  reduced  density.  The  engine  will  speed 
beyond  the  hmit  or  the  rotation  speed  of  the  engine  will  impose 
a  limit  upon  the  power  which  could  be  developed. 

Some  way  or  means  is  required,  therefore,  for  properly  mod- 
ifying the  pitch  of  the  propeller  in  order  that  we  may  without 
undue  sacrifice  of  efficiency  cause  the  rotative  resistance  of 
the  propeller  in  a  rarifled  atmosphere  to  correspond  in  some 
degree  to  the  continuing  torque  of  the  engine. 

Another  problem  is  that  of  the  spark  plug.  The  modern 
spark  plug  has  been  a  development  in  response  to  automobile 
conditions,  in  response  to  the  compression  pressures  which  pre- 
vail in  automobile  practice.  It  is  found  that  under  the  higher 
pressures  in  aeronautic  service  the  spark  plug,  based  on  the 
automobile  program,  rapidly  breaks  down.  The  insulating 
characteristics  are  lost  in  one  hour  or  two  hours  or  ten  hours, 
and  there  is  a  bewildering  uncertainty  as  to  the  life  of  the 
spark  plug  under  present  conditions.  This  is  one  of  the  out- 
standing problems,  particularly  with  reference  to  the  increasing 
demands  of  modern  airplane  service. 

One  final  thought  is  this :  Throughout  this  trip  of  inspection 
we  were  very  strongly  impressed  with  the  serious  purposes  with 
which  the  captains  of  industry  in  this  field  of  production  are 
approaching  this  problem.  They  realize  its  magnitude  and  its 
importance,  and  they  are  approaching  it  with  high  purpose 
and  patriotism;  and  with  the  presence  of  such  a  pervading 
spirit  in  the  industries  of  this  country  we  are  going  to  make 
good  with  regard  to  our  program  of  airplane  production.  Not 
quite  what  was  hoped,  perhaps,  in  the  first  flush  of  anticipation, 
but  we  are  going  to  make  good,  and  the  production  in  airplane 
manufacture  will  not  be  our  least  contribution  toward  settling 
this  world  war,  and  toward  settling  it  in  the  way  we  all  hope 
it  will  be  settled. 

THE  SOLUTION  OF  THE  CANTONMENT 
CONSTRUCTION  PROBLEM 

By  LEONARD  METCALF,'   BOSTON,   MASS. 

I  HAVE  been  asked  to  tell  you  the  story  of  the  work 
of  the  Cantonment  Construction  Division,  an  organi- 
zation which  did  not  exist  six  months  ago,  which  has  built 
in  this  incredibly  short  period  of  time  sixteen  National 
Army  Cantonments,  with  26,500  buildings  to  house  and  care 
for  675,000  men;  two  embarkation  camps  for  43,000  men; 
one  quartermasters'  training  camp  for  18,000 ;  additions  to  the 
regular  army  barracks,  for  100,000;  repair  shop  units;  and 
the  semi-permanent  structures  at  sixteen  National  Guard 
camps,  to  care  for  462,000  men;  and  which  has  designed  and 
purchased  equipment  for  certain  large  plants  for  our  army  in 
France,  a  tremendous  task  involving  200,000  men,  and  an 
estimated  cost  of  approximately  $187,000,000,  over  three- 
fourths  of  which  has  already  been  spent.  It  is  a  wonderful 
story,  not  of  planning  and  preparation,  but  of  doing  seem- 
ingly insuperable  tasks  daily,  an  inspiring  story  of  loyal  and 
effective  cooperation  between  army  officials  and  civilians,  the 
one  with  army  traditions  and  experience,  the  other  with  their 
widely  different  professional  and  commercial  training. 

The  cantonment  work  is  done,  a  splendid  achievement, 
creditable  alike  to  the  Government,  to  this  bureau  of  the  army, 
to  the  construction  quartermasters  at  the  camps,  to  the  super- 
vising engineers  and  contractors,  to  the  railroads  and  supply 
men  and  to  all  concerned. 

Not  a  sandpapered  or  polished  job,  but  rough-hewn,  strong 
and    calculated    to    serve.      Wasteful    in    certain    details,    no 


'  Consulting  Engineer. 


36 


ACCOUNT  OF  THE  ANNUAL  MEETING 


The  Journal 
Am.Soc.M.E. 


doubt,  but  economical  in  the  best  sense,  for  the  saving  in  time 
here  has  saved  life  and  treasure  on  the  long  firing  line  across 
the  water. 

Where  can  you  duplicate  the  experience,  involving  as  it  does 
an  expediture  of  $150,000,000,  in  six  months'  time,  three  times 
the  maximum  rate  of  expenditure  in  twelve  months  on  the 
Panama  Canal,  and  which  increased  tenfold  the  normal  build- 
ing activities  of  the  country,  without  substantial  increase  in 
the  cost  of  materials,  from  beginning  to  end  of  the  task,  due 
largely  to  the  work  of  the  War  Munitions  Board  of  the  Coun- 
cil of  National  Defense  and  its  committees;  involving  meager 
compensation  to  the  administrators,  designers  and  supendsors 
and  voluntai-y  service  on  the  part  of  many  skilled  advisers, 
who  dropped  important  personal  obligations  to  go  to  Wash- 
ington for  days,  weeks  or  months  in  response  to  telegrams 
asking  for  help ;  voluntary  cooperation  and  work  by  the  rail- 
roads, telephone,  electric  and  other  utilities,  and  substantial 
expenditure  without  guaranty  of  return;  contractors  taking 
contracts  to  build  structures  estimated  to  cost  from  $3,000,000 
to  $4,000,000  and  actually  building  these  and  many  additional 
structures  so  that  the  final  contract  sums  ranged  from 
$8,000,000  to  $10,000,000  per  cantonment,  nearly  doubling  the 
necessary  construction  period,  but  without  increase  in  com- 
pensation, and  this  when  the  compensation  upon  the  building 
of  the  National  Army  cantonments  was  limited,  not  to  a  profit 
of  10  per  cent,  as  has  so  often  been  stated,  but  to  a  gross 
return  of  $250,000,  averaging  for  the  sixteen  cantonments  less 
than  3  per  cent,  out  of  which  sum  had  to  come  an  overhead 
expense  of  probably  $100,000  and  interest  charges  upon 
$600,000  to  $1,000,000  of  working  capital  amounting  to  per- 
haps $25,000  to  $40,000  more,  leaving  a  net  profit  to  the  Con- 
tractor of  suhstaiitiallfi  less  than  2  per  cent! 

Broadly  speaking,  labor  costs  alone  have  risen,  following 
closely  the  local  cost  of  union  labor  for  an  eight-hour  day, 
with  time  and  a  half  or,  in  some  cases,  double  time  for  over- 
time, according  to  the  prevailing  local  conditions;  and  even 
as  to  these,  there  are  the  extenuating  circumstances  of  in- 
creased cost  of  living,  the  fact  that  the  settlement  of  the  labor 
rate  disputes  was  not  always  left  to  this  Board  for  solution, 
and,  most  serious  of  all,  the  failure  of  the  Government  to  ade- 
quately control  priority  of  its  construction,  which  would  have 
prevented  the  bidding  up  of  the  local  labor  markets  by  its 
own  agents  in  different  departments  having  contiguous  con- 
struction underway. 

I  speak  advisedly,  not  loosely,  for  the  conditions  of  the 
work  may  not  equitablj'  be  overlooked.  They  are  vital.  The 
work  had  to  be  done,  was  done,  without  delay,  and  no  plea 
or  excuse  of  inability  to  get  labor,  throughout  the  work,  at 
rates  prevailing  at  its  inception,  would  have  excused  post- 
ponement of  completion  or  have  brought  back  life  or  treasure 
spent  at  the  front  during  such  delay. 

Call  Comes  for  Organization 

On  May  17,  1917,  Brigadier-General  I.  W.  Littell,  then 
Colonel  of  the  U.  S.  Quartermaster  Corps,  was  detailed  by  the 
Secretary  of  War  to  assemble  and  direct  an  organization  to 
be  known  as  the  Cantonment  Division  of  the  Quartermaster 
Corps,  to  provide  facilities  for  training  and  housing  the  new 
National  Army  and  the  National  Guard.  He  called  to  his  aid 
Major,  then  Captain,  W.  H.  Ourj',  Major  then  Captain,  R.  C. 
Marshall — both  of  the  Eegular  Army,  and  Major  Dempsey  of 
the  Officers  Reserve  Corps,  the  former  of  whom  had  been 
supervising  the  enlargement  of  some  of  the  armj'  barracks, 
the  second  of  whom  was  soon  engrossed  in  the  new  canton- 


ment construction,  and  the  last  of  whom  took  up  the  question 
of  auditing  construction  expenditures. 

Neither  funds  nor  quarters  nor  personnel  were  available 
for  the  designated  service,  for  the  appropriation  bUl  which 
carried  $77,000,000  for  the  inception  of  this  work  was  still 
in  debate  in  Congress. 

This  was  the  opportunity  of  the  Committee  on  Emergency 
Constraction  of  Buildings  and  Engineering  Structures  of  the 
War  Munitions  Board  of  the  Council  of  National  Defense. 
Of  the  latter  Board  Frank  M.  Scott,  of  Cleveland,  was  the 
able  chairman. 

This  committee  was  made  up  of  five  experienced  builders: 
William  A.  Starrett  of  New  York  City,  architect  and  formerly 
of  the  building  firm  of  Thompson-Starrett  Company,  Chair- 
man; C.  W.  Lundoff,  of  Cleveland,  Ohio,  President  of  the 
CroweU,  Lundoff,  Little  Company,  building  contractors;  M.  C. 
Tuttle,  of  Boston,  General  Manager  of  the  Aberthaw  Con- 
struction Company;  Capt.  Wm.  Kelly  of  the  U.  S.  Engineer 
Corps,  who,  however,  was  unable  to  give  much  time  to  the 
work  of  the  Committee,  owing  to  other  army  obligations;  and 
Frederick  Law  Olmsted,  of  Boston,  engineer  and  landscape 
architect.  To  their  assistance  they  called  many  engineers,  city 
planners,  architects  and  specialists  of  different  kinds,  to  act 
on  sub-committees  or  to  give  desired  advice  on  special 
subjects. 

Circumstances  thus  made  it  possible  for  the  Committee  to 
renaer  General  LitteU  service  in  an  advisory  capacity  on  the 
formation  and  civilian  personnel  of  his  organization,  on  the 
form  of  contract  under  which  the  work  should  be  built,  on 
engineers,  city  planners  and  contractors  of  responsibility  to 
design  and  buOd  the  cantonments,  and  at  the  moment  to  make 
the  most  of  the  time  which  might  elapse  before  the  appropria- 
tion bUl  should  be  passed  by  Congress,  by  preparing  typical 
plans  or  layouts  for  the  buildings  and  other  structures  in- 
volved, making  topographic  plans  of  the  sites,  studying  the 
water  supply,  sewerage  and  other  public-service  facilities,  the 
best  arrangement  or  grouping  of  structures,  adapting  the 
typical  plans  to  the  local  topography — all  through  the  volun- 
tary service  of  achitects,  engineers  and  city  planners. 

Organization  Adopted  by  General  Littell 

The  organization  proposed  by  the  Committee  and  adopted 
by  General  Littell  comprised  four  different  groups,  reporting 

to  liis  staff  officers: 

Major  Frank  M.  Gunbt,  member  of  this  Society  and 
formerly  associated  with  Mr.  Charles  T.  Main  of  Boston, 
in  Charge  of  Design;  assisted  by  Major  F.  B.  WTieaton, 
Captain  Doten,  Dabney  H.  Maurj',  Clarence  Gold- 
smith and  W.  M.  Johnson  of  the  National  Board  of  Fire 
Underwriters,  and  George  Gibbs,  Jr.,  of  Boston. 

Major  Robert  E.  Hamilton,  formerly  Purchasing  Agent 
of  Stone  &  Webster,  in  Charge  of  Materials  and  Trans- 
portation. 

Major  M.  J.  Whitson  of  Seattle,  formerly  partner  of 
Grant,  Smith  &  Company,  in  Charge  of  Construction; 
assisted  by  a  staff  of  division  engineers,  Peter  Junkers- 
feld,  Charles  L.  Pai-mlee,  Ezra  B.  Whitman  and  others. 

Major  Dempset  in  Charge  of  Accounting. 

Since  that  time,  benefiting  by  the  earlier  experience  and 
with  a  view  to  handling  the  additional  work  of  building  ports 
of  embarkation,  ordnance  depots,  coast-artUlery  posts,  medi- 
cal department  construction,  mobile  ordnance  school  barracks, 
quartermasters'  warehouses  and  miscellaneous  plants,  the  or- 
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ganization  has  been  enlarged,  modified  and  strengthened, 
Major  Marshall  remaining  in  command  under  General  Lit- 
tell,  assisted  by  Captains  Thompson  and  Maupin ;  the  engi- 
neering branch  being  still  in  charge  of  Major  Gunby;  the 
construction  of  Majors  Whitson  and  Junkersfeld ;  the  mate- 
rials of  Major  Willcutt;  finance  and  accounting  of  Major 
Dempsey;  construction  and  repair  of  Major  Zollars;  the 
law.  Major  Shelby;  information,  Captain  Erck;  transporta- 
tion requisitions.  Captain  Ritche  and  Chief  Clerk  Moreland; 
and  several  other  engineers  of  large  reputation  and  breadth  of 
experience,  such  as  Lincoln  Bush,  Major  Betts,  Wan-en  R. 
Roberts,  and  others,  have  been  drawn  into  the  service,  fine 
examples  of  personal  sacrifice. 

The  Committee  on  Emergency  Construction  of  Buildings 
and  Engineering  Structures  first  undertook  to  get  local  in- 
vestigations under  way  and  the  preparation  of  typical  building 
plans.  As  soon  as  cantonment  or  camp  sites  were  designated 
by  the  department  commanders,  approved  by  the  army  staff 
and  reported  to  General  Littell,  city  planners  and  consulting 
engineers  were  asked  to  go  to  them,  voluntarily  and  at  their 
own  expense,  to  make  topographic  maps,  study  the  water- 
supply  and  sewage-disposal  problems,  the  location  of  rail- 
roads, roads  and  other  utilities,  and  to  report  to  Washington 
with  all  despatch.  Within  a  week's  time,  in  a  number  of 
cases,  topographic  maps  were  prepared  of  areas  of  from 
1000  to  2000  acres,  and  essential  information  was  obtained 
upon  the  points  desired.  Meanwhile,  leading  architects  and 
engineers  of  this  section  of  the  country  had  been  summoned  to 
Washington  to  assist  in  the  revision  of  the  plans  for  the  bar- 
racks, the  preparation  of  typical  plans,  which  were  afterwards 
adapted  to  the  local  topography,  on  the  ground,  by  the  staffs 
sent  to  the  individual  camps. 


Form  of  Contract  Prepared 

Contractors,  too,  were  assembling  in  Washington  to  see 
if  they  could  be  of  service  and  the  Committee  directed  its 
efforts  to  the  preparation  of  a  form  of  contract  under 
which  a  work,  of  the  magnitude  then  contemplated  and  since 
largely  increased,  could  be  built  with  reasonable  certainty 
within  a  time  limit  of  ninety  days,  in  the  face  of  congested 
transportation  conditions,  soaring  materials  and  labor 
shortage. 

A  form  of  contract  inducing  speed  was  essential.  This 
compelled  the  elimination  of  the  financial  hazard  to  the  con- 
tractor, and  for  the  protection  of  the  Government  the  selection 
of  contractors  solely  on  the  basis  of  experience,  merit  and  in- 
tegrity. It  was  at  once  apparent  that  the  competitive  form  of 
contract  dictated  by  past  Government  precedent  was  out  of 
the  question  with  the  time  limit  available  and  the  conditions  to 
be  faced. 

Lump-sum-profit  basis  form  of  contract  was  weighed  and 
rejected  as  likely  to  emphasize  the  idea  of  barter  and  trade 
rather  than  of  fitness  and  competency,  and  to  embarrass  the 
Government  in  awarding  contracts  to  more  experienced  con- 
tractors if  lower  profit  basis  were  offered  to  the  Govern- 
ment by  less  experienced  or  less  desirable  men. 

The  cost-plus-percentage  basis,  however,  appeared  to  meet 
the  fundamental  requisites  and  the  addition  of  a  limiting 
lump-sum  profit  made  the  Government  safe  in  its ,  operation 
in  the  event  of  substantial  increase  in  the  amount  of  work 
done  under  it.  The  combined  efforts  of  many  able  men — 
lawyers,  engineers  and  contractors,  as  well  as  of  various  engi- 
neering organizations,  produced  the  "  Emergency  Construc- 
tion  Contract  " — a  radical   departure   from   Government   pre- 


cedent— which  provided  essentially  for  the  construction  of  the 
work  on  the  basis  of  cost  plus  profit,  the  latter  varying  from 
10  to  6  per  cent  with  the  magnitude  of  the  work,  with  the 
important  limitation  of  an  upset  profit  of  $250,000,  from 
which  sum,  however,  the  contractor  had  to  meet  his  own  office 
overhead  and  interest  costs.  It  is  interesting  and  but  fair,  in 
the  face  of  some  of  the  unfounded  public  criticism  which  has 
been  heard,  to  note  the  effect  of  this  upset  limit  of  profit.  On 
the  construction  of  the  sixteen  army  cantonments,  involving 
a  total  cost  of  approximately  $134,000,000,  or  upward  of 
$8,000,000  per  cantonment,  the  nominal  profit  to  the  con- 
tractors will  be  less  than  3  per  cent,  and  after  deducting  the 
probable  contractor's  overhead  and  interest  costs,  the  actual 
profit  substantially  less  than  2  per  cent — in  some  cases  per- 
haps less  than  IVo  per  cent.  Upon  the  construction  of  the 
National  Guard  camps,  involving  a  total  cost  of  $36,000,000, 
or  about  $2,250,000  per  cantonment,  the  contractor's  fee  is 
higher,  approximately  7  per  cent,  but  as  the  overhead  cost  is 
also  proportionately  much  higher  the  total  return  in  cash  for 
the  six  months'  period  of  work  is  substantially  less  than  in  the 
cantonment  construction. 

Inasmuch  as  nearly  all  of  the  war  construction  work  now 
being  executed  by  the  Government  is  being  done  on  an  emer- 
gency basis,  where  speed  and  not  cost  must  control,  thinking 
men  will  be  careful  not  to  criticize  carelessly  and  will  weigh 
fairly  the  influence  of  the  time  element.  In  the  execution  of 
work  on  such  a  tremendous  scale,  under  prevailing  labor  and 
material  cost  conditions,  it  is  inevitable  that  money  will  be 
wasted  and  mistakes  made,  but  the  work  must  be  done — 
expeditiously  done — that  the  saving  may  be  one  of  lives  and 
days,  not  dollars. 

While  the  preliminary  investigations  were  under  way,  the 
Committee  sent  out  questionnaires  concerning  contracting 
firms  in  this  country,  seeking  references,  a  statement  of  the 
magnitude  and  kind  of  work  executed  during  the  past  two 
years,  the  number  of  men  handled  and  fed  at  one  time,  and 
the  financial  resources  of  the  concern;  obtained  the  rating  of 
the  contractors  by  important  financial-credit  concerns,  and 
called  to  its  assistance  John  H.  McGibbons,  formerly  of  the 
U.  S.  Fidelity  &  Guaranty  Company  of  Chicago,  to  aid  it  with 
his  broad  knowledge  of  the  standing  and  financial  credit  of 
contractors. 


Committee  Selects  Conteactoes 

Armed  with  this  information  a  sub-committee  of  five  men, 
with  Mr.  Starrett  as  chairman,  selected  the  contractors  deemed 
best  qualified  at  the  moment  to  undertake  the  work  and  who 
had  demonstrated  in  their  past  experience  their  ability  to 
handle  work  of  such  a  character  and  upon  such  a  scale;  and 
reported  its  findings  to  Mr.  Scott's  committee  of  the  War 
Munitions  Board.  From  the  latter  committee,  recommendation 
passed  to  General  Littell,  and  after  submission  of  the  evi- 
dence and  recommendations  to  the  Secretary  of  War,  appoint- 
ment was  finally  made  by  General  Littell.  The  subseqent 
experience  in  the  building  of  the  camps  seems  clearly  to  have 
justified  the  course  of  procedure,  and  it  is  greatly  to  the  credit 
of  the  Government  that  it  can  be  said,  unequivocally  and  with 
absolute  candor,  that  these  appointments  were  made  on  the 
merits  of  the  ease,  as  they  were  understood,  without  political 
pressure  or  "  influence."  It  is  further  greatly  to  the  credit  of 
the  leading  Anns  of  contractors  that  as  a  rule  their  represen- 
tatives left  Washington  before  they  knew  whether  they  were 
to  be  recommended  for  specific  work  and  before  appointments 
were  made,  though  personal  disinterestedness  and  unwillin"-- 
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ness  to  use  political  influence  cannot  be  claimed  for  many 
others  who  sought  contracts. 

The  Committee  then  tunied  its  attention  to  the  preparation 
of  forms  of  contract  for  the  employment  during  construction 
of  the  engineers  and  other  experts  necessary  at  the  camp  sites, 
being  greatly  assisted  in  its  work  by  different  members  of  the 
national  engineering  societies,  who  voluntarily  came  to  Wash- 
ington in  response  to  telegraphic  request,  to  assist  the  Com- 
mittee. 

Engineers  believed  to  be  most  competent  and  at  the  moment 
available  for  service  at  the  various  cantonments  were  also 
designated,  appointments  in  all  eases  being  made,  of  course,  by 
General  Littell  and  his  staff. 

In  this  way  the  Government  had  the  voluntary  service  of 
many  men — skilled  in  the  particular  field  involved — in  build- 
ing up  an  effective  organization  and  personnel  for  the  work 
in  hand;  men  who  cooperated  in  a  thoroughly  disinterested 
way  with  the  administrative  army  board  in  responsible  control. 
The  results  attained  here  seem  to  indicate  the  advantage  of 
such  a  purely  advisory  board,  the  recommendations  of  which 
could  be  followed,  modified  or  rejected  with  cause  by  the  duly 
constituted  executive  authorities. 

Details  of  Camp  Construction 

Time  forbids  the  attempt  to  chronicle  the  details  of  camp 
construction  executed  under  the  direction  of  General  Littell 
and  his  staff.  The  sixteen  National  Army  cantonment  sites 
were  approved  at  various  dates  ranging  from  May  31  to  June 
27,  1917,  contracts  for  their  construction  were  executed  be- 
tween June  15  and  June  23,  and  work  was  begun  between 
June  13  and  July  6.  On  September  4,  or  in  less  than  three 
montlis'  time,  about  450,000  men  could  have  been  taken  eare  of 
at  the  cantonments,  on  the  first-adopted  basis  of  200  men  to  the 
barrack,  later  reduced  to  150  men;  and  today,  December  5, 
1917,  the  camps  are  substantially  all  completed,  despite  the 
great  increase  in  construction  involved  by  the  prescribed  in- 
crease in  cubical  air  space  per  man  in  the  barracks  (from  365 
to  500  cu.  ft.),  the  addition  of  remount  stations,  to  eare  for 
10,000  horses  at  each  of  the  camps  having  them,  hospitals  and 
other  changes,  which  have  nearly  doubled  the  work  originally 
contemplated. 

The  story -of  the  construction  of  the  National  Guard  camp 
equipment  is  similar,  except  that  the  work  involved  is  only 
about  one-fourth  of  that  involved  in  the  construction  of  the 
cantonments. 

A  few  figures  in  regard  to  the  magnitude  of  the  work,  in- 
volved in  building  the  sixteen  National  Army  cantonments, 
may  be  suggestive.  There  were  required  upwards  of  800  mil- 
lion feet,  or  37,000  cars,  of  lumber,  and  40,000  cars  of  other 
material,  a  total  of  77,000  cars  upon  the  cantonment  con- 
struction, without  allowance  for  the  materials  ordered  locally 
and  not  from  Washington — the  total  involved  in  the  canton- 
ment, camp,  and  embarkation-station  construction  to  October 
31  being  approximately  112,000  cars — 756,000  squares  of 
sheathing  paper,  800,000  of  roofing  paper,  172,000  doors,  34 
million  square  feet  of  wall  board,  106,000  kegs  of  nails, 
314,000  barrels  of  ^  cement,  282  miles  of  wood  and  cast-iron 
pipe,  3550  hydrants,  75  miles  of  fire  hose.  The  total  area  of 
land  rented  or  controlled  at  the  cantonments  is  261  square 
miles. 

As  the  construction  of  the  cantonments  was  drawing  to  an 
end  the  work  of  this  bureau  was  extended  to  cover  the  con- 
struction activities  of  the  army,  except  in  a  few  special  cases, 
such  as  in  the  aviation  corps,  where  it  was  thought  wiser  by 


the  Secj-etarj'  of  War  to  leave  the  construction  in  the  hands 
of  the  departments  for  the  use  of  which  the  structures  were 
to  be  built.  This  new  work  is  well  under  way,  constantly 
growing  and  broadening. 

Whole  Work  Monument  of  LoxALTr  and  Abiltlv 

As  one  reviews  the  work  accomplished  by  this  cantonment 
division,  he  cannot  but  be  thrilled  by  this  fresh  evidence  of  the 
resources  of  these  United  States  and  the  loyalty  and  ability  of 
its  people,  remembering  how  recently  and  in  what  manner  this 
bureau  was  organized;  that  cantonment  construction  involved 
but  one  branch  of  governmental  activity  and  one  comparatively 
small  group  of  men;  and  that  similarly  inspiring  evidences  of 
effective  service  are  to  be  found  in  all  of  its  other  branches. 

If  constructive  criticism  is  warranted  at  such  a  time,  it  may 
be  said  that  one  of  the  greatest  needs  today,  as  it  was  recog- 
nized to  be  six  months  and  more  ago,  is  better  coordination  of 
the  governmental  construction  program,  ways,  means  and 
priority.  The  subject  has  been  studied  in  its  various  phases 
by  many  men,  but  no  sufficient  authority  has  yet  been  dele- 
gated to  accomplish  substantial  progress.  Effective  organiza- 
tions of  thousands  of  men  have  been  built  up  with  large  ex- 
penditure of  time  and  money,  only  to  be  disbanded  on  the 
accomplishment  of  their  specific  tasks,  when  these  organiza- 
tions might  have  been  transferred  directly  to  new  tasks,  with 
telling  effect,  had  there  but  been  the  necessary  government 
authority  to  plan  well-coordinated  effort  in  its  construction 
field. 

In  an  emergency  of  the  magnitude  created  by  this  war,  and 
in  the  face  of  the  Government's  failure  to  prepare  for  it,  the 
question  immediately  arose  as  to  the  basic  principle  which 
should  govern  the  selection  of  the  agencies  to  accomplish  the 
enormous  task  before  the  Government.  Should  the  governing 
bodies  be  creative  or  essentially  administrative?  For  instance, 
should  the  necessary  design  of  warehouses,  hospitals,  power 
plants,  terminals,  nitrogen-  and  gas-producing  works,  engine 
and  aeroplane  construction,  and  other  work,  be  executed  by 
old  governmental  bureaus  with  greatly  enlarged  personnel,  by 
new  governmental  bureaus  to  be  created  solely  for  this  pur- 
pose, or  should  it  be  entrusted,  under  proper  governmental 
supervision,  direction  or  control,  to  well-established,  adequate 
and  efficient  engineering  organizations,  skilled  along  these  lines 
and  competent  to  handle  the  work,  of  which  organizations 
there  were  many  in  the  country?  Similarly,  should  the  differ- 
ent army  corps,  with  totally  inadequate  personnel,  act  as  pur- 
chasing agencies,  or  should  this  highly  specialized  work  be 
delegated,  under  governmental  supervision,  to  existing  firms 
of  high  capacity  and  reputation? 

Mr.  Balfour,  in  his  visit  to  this  country,  had  wisely  cau- 
tioned against  the  mistake  made  and  the  loss  of  time  incurred 
by  England  in  building  up  new  bureaus  to  do  the  work  before 
the  Government,  instead  of  utilizing  well-established  and  live 
organizations  enlarged  and  controlled  by  the  Government,  if 
necessary,  to  the  end  not  only  of  saving  time  and  expense,  but 
also  that  when  the  war  was  over  the  gigantic  work  of  recon- 
struction and  readjustment  might  be  facilitated  by  the  enlarge- 
ment and  strengthening  of  these  existing  private  or  corporate 
agencies,  instead  of  being  retarded  and  hampered  by  their  dis- 
ruption. 

The  Committee  on  Emergency  Construction  had  this  thought 
clearly  in  mind  and  predicated  its  efforts  on  the  three  hy- 
potheses : 

1  The  work  must  at  all  times  be  under  the  superior  control 
of  the  United  States  Government,  through  its  duly  ac- 
credited representatives 
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2  Services  must  be  equitably  compensated 

3  Government  methods  of  contracting  for  and  compensat- 

ing construction'  work  and  services  should  be  such  as 
to  utilize  and  strengthen  and  not  to  impair  or  destroy 
existing  organizations. 
Unfortunately,  the  Government  has  not  carried  this  prin- 
ciple as  far  as  it  might  advantageously  have  done,  but  has  in 


a  number  of  cases  built  up  in  Washington  and  elsewhere  new 
agencies  'for  executing  work  instead  of  employing  existing 
ones  competent  to  render  effectively  the  service  desired,  thus 
failing  to  benefit  by  the  mistakes  of  England  and  France  and 
the  helpful  advice  of  Mr.  Balfour.  But,  on  the  whole,  and  in 
spite  of  the  waste  thus  involved,  surprisingly  rapid  and  verj- 
commendable  progress  has  been  made. 


BUSINESS    MEETING 

Address  by  President  Hollis  on  Society's  Activities — Presentation   to  Society  of  Bust  of  Rear 
Admiral  B.  F.  Isherwood — Award  of  Prizes  for  Papers — Appeal  for  Mechanics 

for  Ordnance  Department 


THE  annual  business  meeting  of  The  American  Society 
of  Mechanical  Engineers  convened  in  the  Auditorium 
of  the  Engineering  Societies  Building  on  the  morning 
of  Thursday,  December  6,  at  10  a.m.  The  meeting  was  called 
to  order  by  President  Ira  N.  Hollis,  who  delivered  a  forceful 
address  upon  the  activities  of  the  Society  for  the  year  1917. 
In  this  address  the  President  laid  before  his  hearers  a  clear 
conception  of  the  internal  and  public  activities  of  the  Society. 
He  presented  a  detailed  statement  of  the  work  of  its  Council, 
committees,  sections  and  branches  for  the  year.  He  described 
the  nature  and  magnitude  of  the  Society's  service  to  the  public 
in  the  war,  and  defined  the  extent  to  which  he  thought  the  Soci- 
ety could  continue  to  render  such  service.  The  text  of  the 
President's  address  is  appended  to  this  account. 

The  Secretary  said  he  was  sure  that  every  member  would  be 
glad  to  express  his  appreciation  of  the  tremendous  devotion 
of  the  President  to  the  work  of  the  Society  in  the  past  year 
and  of  the  energy  which  he  had  displayed  in  discharging  the 
many  functions  and  duties  of  his  office.  He  then  presented 
formally  the  reports  of  the  Standing  Committees  for  the  year, 
which  were  published  in  the  December  issue  of  The  Journal, 
discussing  each  one  in  turn  in  detail.  He  pointed  out  that  the 
income  of  the  Society  had  risen  in  the  last  few  years  from 
$50,000  to  $230,000  a  year,  during  all  of  which  time  the  activ- 
ities had  been  continuously  extended.  The  Society  was  in  a 
unique  financial  condition — it  had  not  a  single  dollar  of  indebt- 
edness of  any  kind  outstanding,  and  moreover  had  $50,000  in- 
vested in  bonds,  $21,000  in  banks  and  $10,000  of  the  First 
Liberty  Loan  and  $10,000  of  the  Second  Liberty  Loan- — all  put 
away  against  emergency.  These  splendid  results  were  due  to 
the  consistent,  business-like  attention  to  our  activities  on  the 
part  of  Mr.  R.  M.  Dixon,  Chairman  of  the  Finance  Committee, 
and  Mr.  I.  E.  Moultrop,  Chairman  of  the  Increase  of  Member- 
ship Committee.  The  Meetings  Committee,  under  the  chair- 
manship of  Prof.  R.  H.  Fernald,  had  devoted  itself  assiduously 
to  its  work,  as  attested  by  its  wonderful  progrom  for  the  An- 
nual Meeting.  The  Publication  Committee  was  striving  to 
make  the  publications  inclusive  of  all  engineering  and  the  most 
pertinent  to  mechanical  engineering. 

Five  amendments  to  the  Constitution  were  next  presented 
by  Prof.  F.  R.  Hutton,  Chairman  of  the  Committee  on  Consti- 
tution and  By-Laws.  These  amendments  were  first  presented 
at  the  Spring  Meeting  in  Cincinnati  in  May  1917,  and  were 
published  in  the  October  issue  of  The  Journal.  Each 
amendment  was,  by  vote  of  the  meeting,  ordered  put  to  letter 
ballot. 

The  first  amendment  was  to  bring  the  Constitution  into  ac- 
cord with  the  New  York  State  Law  and  to  make  the  quorum 


in  the  Council  a  majority.  The  second  amendment  was  to  pro- 
vide that  administrative  committees  be  officially  represented  in 
tlie  Council,  the  Standing  Committees  on  Administration  to  be 
Finance,  Meetings,  Publications,  Membership,  Local  Sections, 
Constitution  and  By-Laws.  The  third  amendment  provided  for 
the  appointment  of  such  annual  committees  as  might  be  re- 
quired from  time  to  time.  The  fourth  amendment  was  for  the 
purpose  of  enabling  the  Society  to  meet  its  greater  respon- 
sibilities in  public  matters,  while  still  excluding  discussions  of 
partisan  politics.  The  fifth  amendment  was  to  remove  the 
present  bar  to  the  approval  or  adoption  by  the  Society  of  any 
standards  presented  through  its  committees  or  otherwise;  here- 
tofore standards  have  always  been  received,  but  not  approved 
or  adopted. 

The  next  business  was  the  award  of  the  Student  Prize  for 
1917  to  H.  R.  Hammond  and  C.  W.  Holmberg  for  their  paper 
on  A  Study  of  Surface  Resistance  with  Glass  as  the  Transmis- 
sion Medium.  A  report  of  the  committee  on  this  award  was 
made  by  Professor  Hutton,  who  also  presented  the  prize.  Pro- 
fessor Hutton  said  that  there  was  a  pathetic  note  to  be  added 
to  the  reporty— the  Society  had  just  received  information  of  the 
death  of  Mr.  Hammond.  Mr.  Holmberg  was  present  and  re- 
ceived his  prize  in  person. 

At  11.00  a.m.,  while  Professor  Hutton  had  the  floor  and  was 
presenting  the  amendments  to  the  Constitution,  the  President 
interrupted  the  proceedings  to  introduce  Lieut.  B.  C.  Detchon, 
who  made  an  eloquent  appeal  on  behalf  of  the  Military  Engi- 
neering Committee  of  New  York  for  help  for  the  Ordnance 
Department — the  mechanical-engineering  department  of  the 
Army — which  he  said  was  in  urgent  need  of  mechanics  for  re- 
pair work  in  France.  He  suggested  that  each  member  present 
deprive  himself  of  some  of  his  men  for  the  time  being  to  supply 
this  immediate  need. 

Lieutenant  Detchon  also  appealed  for  aid,  personal  and 
financial,  for  the  Military  Engmeering  Committee,  whose  ac- 
tivities in  connection  with  the  war  were  manifold. 

Prof.  A.  L.  WUliston  called  attention  to  the  number  of 
trained  men  who  will  be  needed  in  this  crisis,  and  pointed  out 
the  opportunity  which  colleges  and  technical  schools  have  of 
serving  their  country  through  putting  at  the  disposal  of  the 
Government  not  only  their  technical  equipment,  which  is  im- 
mensely valuable  in  this  emergency,  but  their  teaching  experi- 
ence, which  is  indispensable. 

He  made  a  motion  that  the  Council  immediately  appoint  a 
committee  to  investigate  whether  cooperation  between  the  War 
Department  and  the  technical  schools  cannot  be  started  imme- 
diately to  put  into  effect  training  schemes  for  technical  men 
for  the  War  and  Navy  Departments,  which  was  carried.     The 


40 


ACCOUNT  OF  THE  ANNUAL  MEETING 


The  Joubnal 

Am.Soc.M.E. 


motion  was  discussed  by  Ralph  E.  Flanders,  Prof.  L.  P.  Breck- 
inridge, the  President  and  the  Secretary. 

Following'  Lieutenant  Detehon's  appeal,  an  impressive  cere- 
mony was  held  of  the  presentation  to  the  Society  of  a  bust  of 
the  late  Rear-Admiral  Benjamin  F.  Ishenvood,  Honorary 
Member.  The  presentation  was  made  by  Mr.  William  M.  Mc- 
Farland,  Past  Vice-President,  and  the  bust  was  unveUed  by 
Benjamin  F.  Isherwood,  grandson  and  namesake  of  the  Ad- 
miral. President  HoUis  accepted  the  bust  on  behalf  of  the 
Society,  taking  the  opportunity  of  paying  his  own  personal 
tribute  to  the  genius  of  this  gi-eat  engineer.  Mr.  McFai-land's 
and  President  Hollis's  remarks  will  be  found  on  a  following 
page. 

The  business  meeting  was  followed  by  a  Local  Sections  Ses- 
sion, an  account  of  which  is  given  in  the  Society  Affairs  sec- 
tion of  this  issue  of  The  Journal. 

ACTIVITIES  OF  THE  SOCIETY  FOR  1917 

By  IRA  N.  HOLLIS,  PRESIDENT 

THE  past  year  has  been  of  such  vital  influence  on  the 
future  of  our  profession,  as  well  as  of  our  country,  that 
I  desire  to  lay  before  the  members  a  brief  report  of  our  activ- 
ities and  our  possibilities  for  the  future.  This  is  not  intended 
to  replace  the  annual  report  of  the  Council,  which  is  a  de- 
tailed statement  of  all  business  during  the  entire  year.  The 
only  regret  I  have  is  that  the  completed  Council  report  has 
been  delayed  to  permit  me  to  make  such  extracts  as  seemed 
necessary  toward  a  consistent  comment  upon  it.  The  reports 
of  Committees  are,  of  course,  in  print  for  this  session.  It 
seems  wise,  on  the  whole,  to  bring  the  Society  up  to  date  in 
a  general  way. 

The  American  Society  of  Mechanical  Engineers  was  or- 
ganized in  1880  for  the  purpose  of  promoting  engineering 
science  in  every  way.  At  that  time  mechanical  engineering 
was  hardly  recognized  as  a  profession.  It  was  never  distinctly 
a  part  of  civil  engineering,  but  grew  out  of  the  modem  demand 
for  men  to  take  their  places  in  industries  and  manufacturing. 
The  few  who  practised  mechanical  engineering  in  the  early 
days  were  essentially  designers  of  machinery  or  investigators, 
like  Leavitt  and  Thurston.  Consequently,  for  many  years  the 
papers  of  the  Society  were  confined  to  technical  and  educa- 
tional subjects  for  the  benefit  of  its  members,  and  through 
them  for  the  benefit  of  the  public.  Our  Society  is  fundamen- 
tally educational,  and  that  must  always  be  its  chief  function 
if  it  is  to  continue  as  a  society  for  the  advancement  of  applied 
science.  Through  the  influence  of  the  engineering  colleges  and 
the  rapid  advance  in  manufacturing,  the  profession  has 
changed,  and  the  mechanical  engineer  is  no  longer  tied  exclu- 
sively to  technical  questions.  The  old  guard  has  given  place 
to  consulting  engineers  who  deal  with  industrial  and  power 
questions  on  a  large  scale,  and  with  the  management  of  great 
industries,  leaving  the  details  of  design  and  construction  to 
thousands  of  young  engineers  who  have  been  absorbed  by  man- 
ufacturing and  operating  companies.  We  must  recognize  also 
that  mechanical  engineers  have  by  training  and  experience  be- 
come leaders  in  business,  especially  in  business  connected  with 
manufacturing. 

Society  Has  Responded  to  Changes  in  Conditions 

To  this  rapid  change  during  the  past  generation,  the  Society, 
■whUe  holding  to  its  original  purpose  of  advancing  engineering 
through  the  disrussion  of  scientific  papers,  has  responded  in 


proportion  to  the  demands  of  the  members,  to  the  vision  of 
its  officers,  and  to  the  needs  of  the  country,  exactly  as  the 
constitution  of  the  United  States  and  the  governments  of 
our  commonwealths  have  been  made  to  fit  a  growing  popula- 
tion and  a  larger  understanding  of  cooperation.  While  there 
have  been  differences  of  opinion  on  all  kinds  of  subjects  (and 
no  society  is  in  a  healthy  state  unless  there  are  differences  of 
opinion),  and  while  we  may  have  missed  some  opportunities 
for  usefulness,  on  the  whole  our  Society  has  not  failed  of  its 
duty  to  the  country.  We  have  never  been  leaders  of  pro- 
paganda on  political  and  social  reforms,  and  we  cannot  be 
without  running  the  risk  of  losing  our  character  as  a  scientific 
organization  or  sijlitting  up  into  cliques  that  would  destroy 
one  another.  On  the  other  hand,  our  annual  meetings  have 
provided  a  forum  for  discussing  and  assisting  great  advances 
in  industrial  organization  and  in  the  art  of  manufacturing. 
It  is  here,  for  instance,  that  papers  have  been  presented  on  a 
wide  range  of  subjects,  extending  from  test  codes  for  power 
and  the  boiler  code  for  the  construction  of  safe  boilers,  to 
standardization,  testing  of  materials  and  scientific  manage- 
ment. 

The  attitude  of  the  Society,  as  a  whole,  is  well  indicated 
by  the  character  of  the  men  who  have  been  elected  to  the 
governing  boards.  They  have  invariably  been  friendly  to  the 
cooperation  of  the  engineers  with  the  public  in  the  proper 
development  of  our  material  resources,  and  have  been  both 
sympathetic  and  responsive  to  the  desires  of  the  members.  In 
going  about  the  country  during  the  past  year,  which  I  have 
done  systematically  as  part  of  my  duty  while  president  of  this 
Society,  I  have  never  heard  a  word  of  complaint  against  the 
Council  or  their  methods,  excepting  in  a  very  few  cases,  un- 
happily, open  to  suspicion  of  an  unbalanced  judgment.  Our 
Society  does  not  stand  for  that. 

We  must  remember  that  in  a  national'  society  covering 
the  vast  range  of  territory  we  have  in  America,  there  are  many 
scattered  groups  that  seldom  come  in  touch  with  one  another. 
The  general  headquarters  must  necessarily  be  in  some  one 
locality,  and  New  York  was  long  ago  chosen  as  perhaps  nearer 
the  center  of  the  enterprise  of  the  world  than  any  other  city. 
The  Atlantic  Ocean  is  nothing  now,  and  New  York  places  us 
in  almost  the  center  of  gravity  of  manufacture.  Nevertheless, 
a  group  of  our  engineers  in  San  Francisco,  for  instance,  is 
far  removed,  and  they  seem  sometimes  as  if  they  were  not 
genuinely  a  part  of  the  national  society;  but  it  is  a  mistake 
to  feel  any  isolation.  Every  member  of  our  Society  ought 
to  know  that  he  is  very  likely  to  get  out  of  the  Society 
what  he  puts  into  it,  and  any  effort  toward  inproving  the 
Society  or  toward  educating  its  members  through  scientific 
papers  or  by  contribution  on  broad,  general  questions  is 
quickly  recognized. 

During  recent"  years  the  Sections  of  the  Society  have  been 
regularly  organized,  and  the  Sections  Committee  has  been 
established  to  encourage  activities  within  every  Section.  There 
is  a  session  at  this  annual  meeting  that  will  bring  their  rep- 
resentatives together  for  a  concerted  study  of  how  to  make  the 
Society  reach  out  even  more  effectively  to  every  one  of  its 
members. 

Democracy  of  the  Society 

The  democracy  of  the  Society  cannot  successfully  be 
assailed.  It  has  been  suggested  that  the  president  has  it 
within  his  power  to  continue  his  own  infiuence  by  appointing 
his  own  kind  of  a  nominating  committee  for  the  officers  to 
succeed  him.    To  use  the  language  of  the  street,  this  is  absolute 
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rot.  It  has  not  been  the  custom  for  the  president  or  the 
officers  to  influence  the  choice  of  the  new  Council  members,  and 
almost  invariably  the  whole  Society  has  been  solicited  for  sug- 
gestions. The  consistent  tendency  is  toward  a  greater  partici- 
pation of  the  members,  and  therefore  toward  greater  democ- 
racy as  we  learn  how  to  be  wisely  democratic.  This  Society  is 
not  an  assemblage  of  the  "  bandar  log,"  ready  to  chatter  over 
the  latest  fad,  but  a  union  of  men  sincerely  interested  in  bene- 
fiting their  country  through  science.  That  we  must  always 
remember  in  scanning  proposed  reforms. 

Furthermore,  the  Society  is  in  the  hands  of  its  members  and 
not  in  the  hands  of  a  few  corporations.  We  must  not  permit 
ourselves  to  go  to  an  extreme  because  coi-porations  have  sinned 
in  the  past,  and  because  they  are  going  to  sin  in  the  future. 
The  directors  of  all  corporations  are  human  as  our  directors 
are  human,  and  they  will  make  mistakes  over  and  over  again, 
and  we  will  help  to  correct  them  over  and  over  again,  but  our 
Society  is  not  a  creature  of  any  public-service  corporation,  and 
it  never  has  been.  It  stands  for  truth  in  science,  and  it  ought 
to  help  the  truth  in  the  social  life  of  the  country.  Its  purpose, 
however,  is  the  truth  in  science  and  not  a  partisan  conception 
of  the  truth. 

One  has  only  to  take  a  list  of  the  officers  who  have  served 
our  Society  to  find  that  all  aspects  of  modem  industrial  life 
have  been  wisely  represented.  There  is  no  earthly  reason  why 
our  Council  should  be  organized  as  the  enemy  of  the  men  who 
conduct  our  great  affairs,  nor  should  it  be  organized  as  their 
special  advocate.  It  is  organized  for  the  truth  and  nothing 
but  the  tnith.  Consequently,  we  should  not  as  a  Society  per- 
mit ourselves  to  be  led  away  by  catchwords,  nor  should  we  per- 
mit ourselves  to  be  fooled  by  a  list  of  our  mistakes.  We  know 
that  no  human  institution  ever  can  be  freed  from  imperfection 
and  mistakes  will  always  be  made,  and  in  our  country,  thank 
God,  will  always  be  corrected. 

The  Society's  Public  Relations 

It  is  sometimes  difficult  to  determine  how  far  the  Society 
ought  to  go  in  its  public  relations.  At  this  time,  while  we  are 
at  war,  there  is  no  limit  to  the  sacrifice  that  ought  to  be  made 
to  the  common  good,  and  to  the  work  that  ought  to  be  done  by 
the  members  individually  and  the  Society  as  a  whole  toward 
the  success  of  our  country  in  war.  There  is  a  difference,  how- 
ever, between  individual  activity  and  collective  activity.  This 
is  the  time  when  the  individual  can  offer  himself,  and  when 
the  Society  can  best  serve  as  simply  the  intermediary  for  as- 
sisting the  individual  to  serve  well.  That  we  have  systemat- 
ically tried  to  do.  At  the  present  date,  fuUy  ten  per  cent  of 
our  membership  is  in  service.  In  ordinary  times  of  peace  it 
is  sometimes  a  question  how  far  we  ought  to  depart  from  the 
orderly  discussion  of  technical  and  scientific  papers.  We 
have  the  right  by  our  charter  at  any  time  to  enter  into  legis- 
lative questions  or  into  any  of  the  great  economic  questions 
before  the  country.  We  have  no  right  to  take  part  in  parti- 
'san  politics,  either  from  the  point  of  view  of  the  legality  of 
our  charter  or  from  the  point  of  view  of  policy  with  regard 
to  the  future  development  of  our  Society. 

We  have  taken  part  in  many  things  of  public  interest  and 
in  many  things  involving  the  public.  For  instance,  in  our 
Boiler  Code  we  have  affected  legislation  in  many  of  the  states 
and  municipalities.  In  our  Committee  on  Standardization  we 
have  done  a  great  deal  of  good  work,  culminating  finally  in  a 
general  Standardization  Committee  to  represent  many  societies 
so  that  we  may  work  together.  In  our  Test  Code  for  Power 
we  have  had  a  very  wide  influence  throughout  this  country  on 


the  development  and  design  of  power  stations.  It  is  not  neces- 
sary here  to  go  into  the  details  of  our  activity,  but  I  think  it 
is  easy  to  make  evident  the  fact  that  our  Society  has  always 
been  one  of  public  relations. 

In  connection  with  public  relations  there  are  sometimes 
great  differences  of  view  on  the  jiart  of  engineers  generally. 
I  have  been  disposed  to  ask  the  question,  "Is  it  right  that  any 
one  society  of  engineers  should  take  a  stand  on  any  public 
question  that  affects  all  engineers  without  a  full  discussion 
of  the  subject  with  other  engineering  societies?"  The  engi- 
neers have  only  slowly  come  to  a  proper  representation  of 
themselves  before  the  public.  If  we  are  to  have  our  legitimate 
influence  over  public  affairs  we  all  must  act  together.  It  is 
only  common  sense  then  at  least  to  thrash  out  subjects  before 
a  senate  of  the  engineering  societies,  or  what  we  have  called 
an  Engineering  Council.  To  that  end  the  American  Society 
of  Civil  Engineers,  the  American  Institute  of  Mining  Engi- 
neers, The  American  Society  of  Mechanical  Engineers  and  the 
American  Institute  of  Electrical  Engineers  have  joined  to- 
gether to  form  the  Council  for  considering  all  matters  referred 
to  them  by  a  single  society  or  by  our  Government.  It  is  the 
only  method  of  taking  up  public  affairs.  Consequently,  we 
may  well  ask  ourselves  the  question  at  the  present  time,  "  How 
far  ought  any  single  society  to  act  alone  ?  " 

Our  Activities  for  the  Year 

I  am  glad  to  call  attention  to  some  of  the  details  of  our 
activities  during  the  year.  The  election  of  Major-General 
George  W.  Goethals  as  an  honorary  member  adds  one  more 
to  the  long  list  of  distinguished  men  who  have  had  membership 
in  our  Society.  This  kind  of  membership  has  never  been  re- 
fused, and  it  is  rightly  regarded  by  us  as  the  highest  acknowl- 
edgment we  can  make  to  great  service  in  engineering.  The 
regular  membership  of  the  Society  has  been  steadily  increas- 
ing, mainly  due  to  the  efforts  of  the  Increase  of  Membership 
Committee  and  to  the  good  standing  of  the  Society  as  a  useful 
aid  to  engineers  who  are  going  into  mechanical  engineering. 

The  Local  Sections  all  over  the  country  form  a  very  impor- 
tant adjunct  in  this  regard,  and  the  administration  has  been 
wise  in  permitting  them  to  invite  non-members  of  the  Society 
to  all  meetings.  The  cooperation  of  these  Local  Sections  is 
encouraged  in  every  way,  in  order  that  they  may  have  touch 
with  the  sections  and  branches  of  other  societies.  Every  engi- 
neer in  the  United  States  ought  to  have  membership  in  a  na- 
tional society,  and  also  some  relation  to  the  local  sections  or 
local  societies.  It  is  the  only  method  by  which  we  can  be 
drawn  together  as  engineers. 

Attention  is  called  in  the  Council  report  to  the  number  of 
Local  Sections  in  the  country.  There  are  twenty-two,  one  of 
which  is  a  state  Section,  with  five  branches.  This  is  a  very 
interesting  departure  from  former  practice,  and  promises  rich 
developments  in  the  future.  Every  state  could  have  its  or- 
ganization of  engineers,  with  branches  in  the  principal  cities. 
Our  Society  would  accomplish  much  good  by  fostering  that 
idea. 

It  is  not  necessary  for  me  to  refer  here  to  the  Cincinnati 
meeting  beyond  the  remark  that  it  will  go  down  in  the  history 
of  our  Society  as  one  of  the  great  meetings  where  Cincinnati 
outdid  herself  in  the  entertainment  of  her  visitors.  We  met 
with  the  Machine  Tool  Builders'  Association,  and  the  meetings 
are  rightly  emphasized  in  the  report  submitted  by  the  Council. 

The  Student  Branches  hold  out  possibilities  for  excellent 
cooperation  between  the  colleges  and  our  Society.  This  has 
not  been  developed  as  fully  as  possible,  and  we  should,  by 
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visits  to  the  colleges,  by  cooperation  with  the  Society  for  the 
Promotion  of  Engineering  Education,  and  by  a  better  ac- 
quaintance with  the  faculties,  lend  all  possible  aid  toward  the 
better  education  of  men  who  are  going  to  come  into  the  pro- 
fession of  engineering.  We  ought  to  have  some  systematic 
part  in  education. 

Our  Big  Work  of  Classifying  Engineers 

There  has  never  been  a  more  important  year  to  our  Society 
than  the  past,  during  which  war  has  been  declared  against  a 
strong  combination  of  nations  and  the  country  has  been  called 
upon  to  form  and  equip  a  large  ai-my.  We  have  all  been  eager 
to  serve  in  some  way.  At  the  same  time,  the  place  for  service 
has  not  always  been  self-evident.  In  the  inevitable  confusion, 
no  system  was  adopted  by  the  War  Department  or  by  the 
Navy  Department  in  the  organization  of  men  for  commissions 
in  either  service.  Orders  were  issued  and  recalled  for  a  great 
variety  of  things,  so  that  even  at  this  time  an  engineer  is  puz- 
zled where  to  apply.  Our  Society  has  done  something  to  help 
in  this  situation,  but  not  all  that  might  have  been  accomplished 
under  more  favorable  conditions.  We  have  joined  with  other 
societies  in  the  Engineering  Council  to  form  a  committee  for 
tabulating  the  members  of  our  Society  as  to  their  attainments, 
their  previous  experience  and  their  willingness  to  serve.  This 
committee,  with  George  J.  Foran  as  chairman,  has  done  yeo- 
man work  in  devising  an  admirable  system  for  obtaining  the 
information  required.  Inasmuch  as  the  tabulation  is  a  long- 
time piece  of  business,  they  have  quickly  listed  several  thou- 
sand names  from  the  various  societies  as  specialists  along  vari- 
ous lines.  The  names  have  been  submitted  to  the  departments 
of  the  Government  and  to  the  industries  generally  as  they  have 
been  requested. 

It  has  been  very  puzzling  to  know  just  how  far  the  Society 
could  go,  as  the  responsibility  for  the  selection  of  men  and  for 
the  suggestion  of  the  needs  of  the  service  must  rest  with  the 
commissioned  officers  of  the  army  and  navy,  under  orders  of  the 
President.  Wherever  the  Society  has  been  requested  to  lend  its 
aid  in  the  procurement  of  men  for  commissions  for  special 
service  in  civilian  lines,  or  for  the  formation  of  regiments,  it 
has  gladly  responded,  always  supplying  more  names  than  were 
needed  in  order  to  be  absolutely  fair  with  all  members.  The 
members  of  the  office  force,  from  the  secretary  down,  have 
had  a  full  realizing  sense  of  the  obligations  on  the  part  of  all 
of  us  to  serve  in  every  way  and  to  help  in  the  formation  of 
an  army  so  that  our  country  might  be  most  speedily  prepared. 

The  tabulation  of  engineers,  if  carried  through  all  the  so- 
cieties, national  and  local,  will  be  a  directory  of  American 
engineers.  It  should  be  catalogued  and  cross-catalogued  for 
names  and  branches  of  the  profession.  There  should  be  at 
least  two  copies,  one  filed  in  New  York  and  one  filed  with  the 
local  society  in  which  a  member  is  resident.  Such  a  directory 
can  be  made  useful  in  the  readjustments  of  our  industries  in 
peace  after  this  war  is  over  and  in  the  better  organization  for 
the  conduct  of  business.  The  United  States  never  has  been 
able  to  cooperate  well  in  industries.  In  fact,  such  cooperation 
has  been  discouraged  under  the  idea  that  it  might  in  some  way 
defeat  competition,  which  is  said  to  be  the  life  of  trade.  Never- 
theless, cooperation  ultimately  means  exchange  of  information, 
and  a  resulting  reduction  in  the  cost  of  everything  that  we 
make. 

There  is  another  aspect  of  this,  so  far  as  the  individual 
societies  are  concerned.  Every  society,  and  ultimately  the 
Engineering  Council,  ought  to  provide  some  method  to  assist 
the  younger  members.     An  employment  office  is  a  perfectly 


legitimate  part  of  our  activity,  and,  as  a  matter  of  fact,  it  has 
been  carried  on  by  The  American  Society  of  Mechanical  Engi- 
neers for  many  years,  to  the  great  satisfaction  of  many  men 
who  have  found  positions  through  the  office  here  in  New  York. 

The  Society  and  Standardization 

Reference  is  often  made  to  standardization,  in  which  our 
Society  has  taken  a  very  active  part  for  years  past.  The 
committee  appointed  to  act  with  other  committees  will  assist 
in  placing  the  development  of  commercial  standards  among 
the  men  best  able  to  pass  upon  them.  The  example  of  the 
Society  of  Automotive  Engineers  should  stand  as  an  inspira- 
tion to  us  toward  the  establishment  of  all  kinds  of  commercial 
standards  to  facilitate  manufacture;  although  it  was  much 
easier  for  that  society  to  promote  standardization  in  the  auto- 
motive manufacture,  because  it  was  one  of  the  methods  by 
which  they  could  get  their  orders  filled.  Where  the  steel  in- 
dustries were  called  upon  to  provide  hundreds  of  different 
kinds  of  steel,  many  of  them  for  the  same  purpose,  and  hun- 
dreds of  different  dimensions,  where  comparatively  few  would 
have  sufficed,  it  was  imperative  that  the  manufacturers  should 
get  together,  and  they  have  done  this  effectively.  Our  Society 
stands  at  a  disadvantage  with  respect  to  standards,  as  it  has 
nothing  of  the  commercial  about  it,  and  no  method  of  forcing 
upon  an}'  manufacturer  its  findings  with  regard  to  standards. 
We  depend,  then,  upon  the  slow  process  of  persuasion. 

One  of  the  aspects  of  standardization  appears  in  the  con- 
troversy over  the  metric  system.  There  is  much  difference  of 
opinion  about  the  wisdom  of  replacing  the  English  units  with 
the  French  units.  Many  sincere  men  believe  that  we  ought 
not  to  make  any  change.  Others  believe  as  strongly  that  we 
ought.  It  would  be  wiser,  on  the  whole,  for  the  Society  to 
maintain  this  place  as  a  forum  and  to  keep  out  of  this  con- 
troversy as  a  society  until  the  way  seems  more  clear.  That 
will  not  prevent  any  member  of  the  Society  or  any  group  of 
members  writing  on  the  subject,  under  the  encouragement  and 
for  the  benefit  of  our  membership  and  for  the  benefit  of  the 
country. 

One  of  the  industries  that  has  grown  with  remarkable 
rapidity  in  the  past  few  years  is  that  pertaining  to  gages  of 
all  kinds  for  the  manufacturing  of  munitions  and  other  sup- 
plies. Gages  are  as  necessary  in  time  of  peace  as  they  are  in 
time  of  war,  but  not  in  such  great  quantities.  The  mistake 
made  by  the  Government  has  been  the  neglect  to  accumulate 
a  large  stock  of  gages.  Last  spring  in  Cincinnati  very  strong 
representations  were  made  to  the  departments  in  favor  of  a 
central  locality  for  the  comparison  of  gages  and  for  certifica- 
tions as  to  their  correctness.  Congress  appropriated  a  large 
sum  and  authorized  the  Bureau  of  Standards  to  take  on,  as 
part  of  its  function,  the  comparison  and  certification  of  com- 
mercial gages  of  all  kinds.  This  is  a  radical  departure,  and 
it  should  lead  to  a  great  improvement  of  manufacture  in  many 
respects.  Our  Society  has  appointed  a  committee  to  serve  as 
consulting  engineers  for  the  Bureau  of  Standards  in  connec- 
tion with  this  new  departure.  We  as  a  society  are  prepared 
to  assist  the  Bureau,  which  is  doing  such  fine  work  for  the 
country. 

Another  question  which  has  come  up  during  the  year  grows 
out  of  a  request  on  the  part  of  the  Bureau  of  Mines  and  the 
fuel  administration  to  assist  in  fuel  conservation.  The  whole 
subject  was  referred  to  the  Engineering  Council,  and  through 
the  Council  consulting  engineers  have  been  appointed  for  the 
Bureau  of  Mines  to  ad\'ise  in  regard  to  the  technical  matters 
connected  with  fuel  conservation  and  with  the  use  of  fuel.     A 
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committee  was  also  appointed  at  the  invitation  of  the  United 
States  Chamber  of  Commerce  to  serve  with  a  general  com- 
mittee on  the  whole  general  question  of  fuel.  During  the  year, 
committees  of  our  Society  were  also  appointed  to  assist  the 
Bureau  of  Mines  in  various  ways,  but  inasmuch  as  the  war 
has  seriously  interrupted  the  development  of  the  new  labora- 
tory in  Pittsburgh,  these  committees  have  been  inactive.  Their 
time  will  come,  however,  and  they  will  be  able  to  do  for  our 
Government  the  work  that  this  Society  is  glad  to  give. 

Our  Varied  but  Vital  Activities 

It  is  not  necessary  to  refer  at  any  length  to  the  service  of 
the  members  of  our  Society  in  the  army  and  navy.  At  this 
time,  John  H.  Barr,  W.  B.  Gregory  and  Max  Toltz  of  the 
CouncU  hold  commissions  as  majors  in  the  army,  and  are 
serving  in  important  positions.  The  Society  itself  has  sent  so 
many  to  the  colors  that  we  would  find  it  difficult  to  tabulate 
them  here.  In  fact,  it  is  doubtful  if  we  shall  have  a  complete 
list  until  after  this  war  is  over.  Those  serving  for  the  Naval 
Consulting  Board  and  in  other  capacities  are  helping  splen- 
didly, even  though  they  are  occupying  positions  less  spectacu- 
lar than  those  on  the  lines. 

The  year  has  seen  an  innovation  in  connection  with  the 
meetings  of  the  Council.  We  held  in  November  a  meeting  in 
Chicago,  in  order  to  test  the  value  of  meetings  outside  of 
New  York.  It  seems  only  right  that  the  larger  Local  Sec- 
tions at  least  should  have  an  opportunity  to  meet  all  the 
members  of  our  Council;  not  only  for  their  own  satisfaction, 
but  also  to  infonn  them  about  the  needs  of  the  localities.  It 
is  hoped  that  this  plan  of  meeting  in  the  different  large  cities 
from  time  to  time  may  be  carried  'out  in  the  future.  The 
meeting  in  Chicago  was  a  great  success,  as  it  brought  together 
a  very  large  number  of  the  mechanical  engineers.  The  visiting 
of  the  various  Local  Sections  by  the  Committee  on  Sections 
is  also  an  important  move  in  making  our  members  better 
acquainted  with  one  another  and  it  is  quite  certain  that  the 
journey  made  by  the  Committee  this  faU  was  useful. 

One  of  the  valuable  elements  of  the  work  in  the  Engineer- 
ing Building  relates  to  the  Library,  in  which  all  the  societies 
share.  There  is  no  respect  in  which  we  can  make  our  distant 
members  feel  more  interested  and  benefited  than  in  giving  them 
access  to  the  library  by  correspondence.  Any  member  ought 
to  feel  free  to  write  for  a  synopsis  of  any  article  or  for  a 
search,  at  a  minimum  cost,  and  the  library  should  have  dupli- 
cates, in  order  that  books  might  be  loaned.  They  could  be  sent 
by  express  to  different  parts  of  the  country  for  use,  to  be 
returned  within  a  specified  time.  This  is  the  practice  in  many 
other  libraries  and  it  could  be  made  very  useful  here. 

The  Power  Test  Committee,  under  Mr.  Barms,  has  long 
been  giving  its  attention  to  the  details  of  all  kinds  of  power 
tests.  The  usefulness  of  their  work  in  the  past  has  been 
amply  proven,  and  every  effort  should  be  made  to  assist  them 
in  perfecting  the  code.  A  hearing  and  a  discussion  in  our 
building  has  been  encouraged.  Its  results  should  be  bounti- 
fully fruitful.  It  must  be  remembered,  however,  that  no  one 
group  of  men  will  know  all  power  tests.  Consequently,  it 
seems  advisable  to  invite  sub-committees  to  work  out  the 
different  kinds  of  tests.  This  has  been  planned  and  it  is  hoped 
that  by  advisory  boards  and  sub-committees  we  may  improve 
our  test  code. 

This  Society  and  the  whole  engineering  world  owes  a  debt 
of  gratitude  to  the  members  of  the  Boiler  Code  Committee, 
whose  patient  work  has  benefited  us  so  much.  The  Code  is 
operative  in  many  cities  and  eventually  it  will  probably  apply 


throughout  the  whole  of  the  United  States,  thus  promoting 
the  safety  and  welfare  of  many  men. 

I  call  attention  to  the  printed  report  of  the  Council,  which 
will  be  issued  later,  for  a  fuUer  statement  in  tabulated  form 
of  all  that  we  have  done.  The  development  of  The  Journal 
as  a  means  of  placing  important  papers  most  quickly  into 
the  hands  of  readers  is  extremely  gratifying,  and  under  the 
direction  of  the  Publication  Committee  and  Mr.  French's 
excellent  management  it  has  disclosed  many  unexpected  pos- 
sibilities. The  question  ^ay  well  be  asked  why  we  con- 
tinue to  publish  the  Transactions  as  a  separate  octavo 
volume  when  the  whole  of  our  activities  may  be  printed 
in  The  Journal.  No  foreign  society  ever  publishes  dupli- 
cate transactions.  If  some  way  could  be  found  of  making 
The  Journal  a  mouthpiece  for  all  of  the  societies,  the  bulky 
volume  issued  annually  for  each  society  would  have  a  natural 
place;  otherwise,  the  extra  twenty  thousand  dollars  spent  by 
our  Society  might  be  saved  to  make  The  Journal  better. 

I  cannot  close  this  brief  report  without  a  cordial  acknowl- 
edgment of  the  politeness  and  consideration  that  I  have  re- 
ceived from  Sections  and  members  of  the  Society.  It  has  been 
a  pleasure  instead  of  a  task  to  serve  them  as  president.  The 
patience  and  kindness  of  the  office  force  could  not  have  been 
surpassed  and  the  untiring  zeal  of  our  Secretary,  Mr.  Rice, 
for  the  good  of  the  Society  and  of  our  country  deserves  the 
warmest   acknowledgment   from   members   and   their   officers. 

Presentation  of  Bust  of  Admiral 
Isherwood 

Address  by  W.  M.  McFARLAND 

THE  honor  and  pleasure  of  making  the  address  in  present- 
ing the  bust  of  Admiral  Benjamin  Franklin  Isherwood 
to  the  Society  was  assigned  to  his  old  friend  and  assistant. 
Commodore  George  W.  Magee,  U.  S.  Navy.  Unfortunately, 
the  Commodore  has  fallen  ill,  so  that  this  honor  has  been  dele- 
gated to  me.  I  am  sure  that  you  will  all  regret  as  sincerely  as  I 
do  that  we  are  not  to  have  the  pleasure  of  hearing  from  his 
own  lips  the  tribute  of  this  venerable  man  to  his  former  chief, 
whom  he  loved  and  esteemed  so  highly. 

Fortunately,  we  have  a  copy  of  Commodore  Magee's  pro- 
posed address,  which  I  shall  read  you  in  a  few  minutes;  but 
as  the  opportunity  is  afforded  me,  I  wish  to  pay  my  own  small 
tribute  to  the  great  man  whose  memoi-y  we  are  honoring  today. 

It  will  always  be  a  source  of  satisfaction  to  me  that  I  met 
him  a  number  of  times,  and  once  had  the  pleasure,  while  I  was 
a  youngster  in  the  Navy,  of  doing  a  little  work  for  him.  My 
admiration  for  his  genius  and  ability  came  from  acquaintance 
with  the  work  he  had  done,  as  shown  in  the  published  records ; 
but  more  particularly  from  an  intimate  acquaintance  obtained 
from  older  officers  who  knew  him  and  all  his  deeds  well. 

Supplementing  Commodore  Magee's  address,  and  remember- 
ing that  our  esteemed  President,  Doctor  Hollis,  was  also  a 
naval  officer,  and  an  admirer  of  Isherwood,  I  would  emphasize 
the  importance  of  his  scientific  work  as  a  pioneer. 

In  these  days  of  technical  societies,  great  technical  journals 
and  splendid  textbooks,  when  the  general  principles  of  the 
science  of  engineering  are  so  thoroughly  established,  it  is  diffi- 
cult for  us  to  remember  that  there  was  a  time  when  many  of 
these  principles  were  either  unknown  or  were  considered  to  be 
debatable.  It  is  the  special  glory  of  Isherwood  that  he  helped 
to  establish  a  number  of  the  most  important  of  these  basic 
principles. 
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As  showing  the  state  of  the  art  in  his  early  days  as  an  engi- 
neer, it  may  surprise  you  to  learn  that  a  rather  careful  search 
through  engineering  literature  showed  that  the  first  reproduc- 
tion of  actual  indicator  cards  from  a  marine  engine  published 
in  any  book  was  given  in  Isherwood's  work,  entitled  Engineer- 
ing Precedents,  published  about  1856. 

Just  another  word  about  the  enduring  value  of  his  work. 
His  reports  of  experiments  are  models  of  what  such  reports 
should  be.  They  include  a  complete  description  of  the  appa- 
ratus ;  and  the  log  of  the  experiment,  in  each  case,  gives  all  the 
data  which  could  be  observed,  whether  they  were  immediately 
applicable  to  the  purpose  of  the  experiment  or  not.  The  result 
of  this  is  that  these  reports  constitute  a  mine  of  valuable  infor- 
mation; and  other  engineers,  many  years  after,  seeking  infor- 
mation on  an  entirely  different  line  from  that  for  which  the 
experiment  was  conducted,  find  in  the  complete  and  careful 
record  just  the  information  they  want,  and  which  often  can 
be  found  nowhere  else. 

Isherwood's  wonderful  work  and  personality  had  so  im- 
pressed itself  upon  the  older  men  of  the  Engineer  Corps  who 
knew  him  well,  that  to  all  of  us  younger  men  he  became  one 
of  the  heroes  of  engineering.  We  worshiped  him  at  a  distance. 
Our  dear  old  friend.  Commodore  Magee,  was  his  intimate  per- 
sonal friend  for  more  than  half  a  century;  and  I  now  have 
the  pleasure  of  reading  his  tribute,  which  I  so  greatly  regret 
that  he  could  not  make  in  person. 

Tribute  by  Commander  Magee 

THE  pleasant  duty  has  been  confided  to  me  of  saying  a 
few  words  in  the  presentation  to  the  Society  of  a  portrait 
bust  of  Admiral  Benjamin  Franklin  Isherwood,  U.  S.  Navy, 
who  was  for  many  years,  until  his  death,  one  of  your  honorary' 
members. 

This  duty  is  all  the  more  pleasant  from  the  fact  that  during 
my  active  service  in  the  Navy  I  was  associated  with  Admiral 
Ishei-wood  during  several  tours  of  duty,  and  especially  during 
that  trying  time  of  the  Civil  War,  when  he  was  Engineer-in- 
Chief  of  the  Navy.  I  was  a  young  man  then,  as  indeed  was 
Isherwood  himself,  and  I  worked  for  him  with  all  the  enthusi- 
asm which  a  young  man  feels  when  he  is  in  constant  touch  with 
a  great  genius  and  administrator.  He  honored  me  with  his 
friendship,  which  lasted  unbroken  until  his  death. 

The  work  by  which  Isherwood  is  best  known  among  engi- 
neers throughout  the  world  is  his  splendid  series  of  expei-i- 
mental  investigations.  The  most  famous  of  these  perhaps  were 
the  ones  on  the  TJ.  S.  S.  Michigan  in  1859,  to  investigate  the 
expansive  working  of  steam.  His  screw-propeller  experiments 
at  Mare  Island,  in  1868,  have,  however,  been  praised  just  as 
highly  by  those  who  found  them  a  perfect  mine  of  valuable 
data. 

He  availed  himself  of  the  great  shipbuilding  program 
during  the  Civil  War  to  make  further  experiments  on  expan- 
sion, on  the  use  of  superheated  steam,  and  on  the  use  of  forced 
draft,  to  mention  only  a  few  of  the  many.  The  great  value  of 
this  experimental  information  was  so  thoroughly  appreciated 
by  tlie  profession  that  the  results  were  pubUshed  in  book  foiTU 
by  subscription. 

Isherwood  was  a  wonderful  engineer.  Loving  him  as  I  did, 
I  may  be  pardoned  for  saying  that  I  think  he  is  the  greatest 
marine  engineer  who  has  thus  far  appeared  in  our  country. 
I  fear  that  it  is  not  appreciated  as  it  should  be,  however,  that 
he  rose  fully  to  all  the  responsibilities  of  his  great  office  and 
was  not  only  a  great  engineer,  but  a  gi-eat  administrator  and 
executive. 


When  the  CivU  War  was  over  he  was  criticized  by  good  men 
who  were  engineers,  but  not  administrators,  on  the  ground 
that  the  machinery  of  our  naval  vessels  during  the  Civil  War 
was  unduly  heavy.  They  forgot,  what  Ishenvood  remembered, 
that  his  duty  was  not  to  provide  the  lightest  machinery — with 
possibilities  of  breaking  down  in  the  hands  of  inexperienced 
men — but  to  provide  machinery  which  would  not  break  down 
and  which  would  enable  our  vessels  to  be  always  ready  to 
answer  every  call  upon  them.  Many  of  the  brave  men  who 
volunteered  for  service  as  engineers  during  the  Civil  War  had 
little  or  no  experience  with  marine  machinery,  and  to  have 
designed  the  engines  which  were  to  be  entrusted  to  their  care 
according  to  ordinary  methods  would  liave  been  almost  certain 
to  invite  disaster.  As  a  matter  of  fact,  the  machinery  did  not 
break  down,  was  highly  satisfactory,  and  carried  our  flag  to 
victory.  To  my  niin<l.  this  is  one  of  the  greatest  glories  of  his 
career. 

If  time  permitted  I  would  love  to  go  into  detail  about  this 
remarkable  man.  telling  of  his  broad  general  culture,  his  inter- 
est in  art  and  music,  and  his  remarkable  felicity  in  the  prepara- 
tion of  engineering  papei-s.  The  older  engineers  in  my  audi- 
ence know  these  things,  and  the  younger  ones  can  learn  by 
reading  what  he  wrote. 

He  retained  his  mental  faculties  in  their  full  vigor  to  the  very 
last,  when  he  was  more  than  90  years  of  age.  On  one  occasion, 
only  a  few  yeai-s  before  his  death,  I  was  with  a  party  of 
yoimger  engineers  who  had  called  to  pay  their  respects.  We 
were  all  amazed  at  the  wonderful  range  and  accuracy  of  his 
memory,  and  even  more  at  his  intimate  knowledge  of  the 
engineering  questions  of  the  day.  His  remarkable  gift  of 
fluent  and  lucid  speech  -(yas  strikingly  evident,  and  we  felt  that 
we  had  enjoyed  one  of  those  rare  treats  where  the  wisdom  of 
the  sage  is  clothed  in  the  elegant  diction  of  the  accomplished 
scholar. 

A  number  of  his  friends  and  admirei-s,  with  the  hearty  ap- 
proval of  his  family,  believing  that  there  could  not  be  a  more 
fitting  place  than  the  rooms  of  this  Society  for  its  permanent 
location,  have  commissioned  me  to  present  to  the  Society  this 
portrait  bust  of  the  great  engineer.  Here,  it  is  in  fitting  asso- 
ciation with  other  busts,  paintings  and  photographs  of  the 
leaders  of  the  profession,  many  of  whom  were  his  contempo- 
raries and  by  all  of  whom  he  was  held  in  the  highest  esteem. 
And  here,  while  engineers  of  the  future  gaze  upon  the  features 
of  this  famous  master  in  their  calling,  they  may  reflect  upon  his 
achievements  which  have  added  luster  to  the  profession,  espe- 
cially as  a  great  engineering  executive  whose  genius  contributed 
so  essentially  to  tlie  eari-ying  of  our  flag  to  victory. 

Dr.  HoUis's  Acceptance  of  the  Gift 

LADIES  and  Gentlemen,  my  old  friend  who  sits  on  the 
stage,  I  accept  this  bust  on  behalf  of  our  Society,  to  be 
placed  in  our  little  hall  of  fame  that  we  may  carry  memories 
on  to  those  who  are  going  to  follow  us  in  this  Society.  It  is 
with  a  certain  amount  of  emotion  that  I  personally  stand  here 
to  accept  this  bust,  because  I  knew  Mr.  Isherwood  when  I  was 
in  the  Naval  Academy,  and  I  served  him  in  a  similar  way, 
after  graduation,  as  Mr.  McFarland  served  him — the  proudest 
service,  perhaps,  of  my  life,  and  one  of  my  great  memories 
is  to  have  seen  him  and  known  him  and  known  that  charm  to 
which  Mr.  McFarland  has  referred.  I  think  of  bin.  ^.s  perhaps 
the  father  of  our  great  research  laboratories  in  engineering,  as 
his  investigations  in  connection  with  steam  engines  and  with 
boilers  preceded  all  of  our  schools  of  mechanical  engineering. 
I  think  of  him  also  as  the  father  of  high  speed  on  the  sea. 
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Few  people  realize  that  it  was  Benjamin  F.  Isherwood  who 
during  the  Civil  War  planned  and  earned  to  its  completion 
the  first  ocean  greyhound,  a  ship  which  went  outside  along  the 
Jersey  Coast  and  made  four  hundred  miles  in  one  day  with 
ease,  something  that  was  not  equalled  again  for  twenty  years. 
With  a  certain  characteristic  slowness  in  carrying  things  to 
completion,  his  ship,  built  to  run  down  the  Alabama,  was  not 
completed  until  the  Alabama  had  been  run  down  by  another  ship. 


I  think  the  rooms  <if  this  Society  constitute  a  fitting  place 
to  put  this  bust  as  the  example  of  a  great  man  who  can  stand 
to  us  as  a  double  father,  the  father  in  research  engineering  and 
the  father  of  ocean  navigation.  1  thank,  on  behalf  of  the  Soci- 
ety, the  family  which  has  contributed  this  bust,  Mr.  McFarland 
who  has  made  the  presentation,  and  the  small  boy  who  has 
unveiled  the  bust,  for  giving  us  this  treasure  to  be  carried  up- 
stairs and  placed  in  our  rooms. 


MANAGEMENT  SESSION 

Important  Papers  and  Discussion  on  Some  of  the  Modern  Problems  of  Management,  Includ- 
ing the  Woman  Worker  in  the  Skilled  Industries  and  the  Re-education  of 

the  Ci'ippled  Soldier 


THE  American  Society  of  Mechanical  Engineers  helped 
to  contribute  to  the  solution  of  war  problems  of  the 
day  by  holding  on  Friday,  December  7,  an  all-day 
session  on  the  subject  of  Managament.  The  morning  was  de- 
voted to  the  vital  question  of  the  Employment  of  Women  in 
the  SkUled  Industries.  A  paper  was  presented  by  John  W. 
Upp,  of  the  General  Electric  Company,  on  the  Woman 
Worker,  and  an  address  was  given  by  C.  B.  Lord,  of  the 
Wagner  Electric  Manufactuiing  Company,  on  the  Psychology 
of  Environment.  Invitations  had  been  extended  to  manu- 
facturing companies  throughout  the  country  to  send  repre- 
sentatives to  the  session  or  to  outline  their  practical  experience 
in  the  employment  of  women  on  the  questionnaire  prepared  by 
the  Society.  Representatives  fi'om  many  manufacturing  plants 
were  present,  who  added  to  the  discussion  by  relating  the  very 
interesting  and  enlightening  experiences  encountered  by  their 
respective  companies. 

The  paper  by  Mr.  Upp  is  here  given  in  full,  and  is  followed 
by  the  remarks  by  Mr.  Lord  and  an  abstract  of  the  discussion 
at  the  session. 

THE  WOMAN  WORKER 

By   JOHN   W.    UPP,    SCHENECTADY,   N.    Y. 

EARLY  in  1917  it  was  necessai-y  to  materially  increase 
our  manufactuiing  facilities  in  one  line  in  which  the 
writer  is  particularly  interested.  It  was  evident  that  we  could 
not  obtain  enough  men  employees  to  operate  the  equipment 
which  was  purchased  for  these  increased  facilities;  we  could 
see  that  this  lack  of  sufficient  men  employees  would  continue 
and  increase  rather  than  decrease  our  difficulties;  and  we 
knew  we  could  obtain  men  for  our  facilities  only  if  we  with- 
drew them  from  other  manufacturing  departments  or  com- 
panies which  were  occupied  on  actual  or  related  Government 
work.  After  thoughtful  consideration  we  decided  to  make 
a  definite  attempt  to  use  women  operatives  instead  of  men 
on  all  classes  of  machine  work.  Our  plans  were  made  ac- 
cordingly, and  the  accompanying  photographs  will  give  you 
at  least  a  little  conception  of  the  work  that  these  women  are 
doing  for  us. 

In  our  minds,  and  in  yours  no  doubt,  there  has  been  a  feel- 
ing that  women  are  not  suited  to  operate  complicated  machine 
tools  or  to  do  the  work  that  is  required  in  a  modern  and 
high-grade  machine  shop. 


Presented   at   the   Annual    Meeting   of   The   American    Societv    of 
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Thus  the  solution  of  the  first  problem,  What  can  a  woman 
dof  would  determine  the  measure  of  her  value  to  us.  The 
ansvper  is  extremely  interesting  and  satisfactory,  for  we  have 
found  women  under  proper  conditions  and  with  proper  train- 
ing almost,  if  not  quite,  the  equal  of  men  on  the  work  to 
which  the  women  have  been  assigned. 

We  have  been  much  surprised  at  woman's  strength  and 
endurance  and  are  now  willing  and  ready  to  assign  her  to 
duties  which  were  until  recently  assumed  to  be  entirely  be- 
yond the  scope  of  her  ability.  She  is  remarkably  quick  to 
learn.  With  only  a  short  intensive  instruction  many  women 
are  working  at  duties  which  we  would  only  give  to  appren- 
tices of  two  or  three  years'  training. 

We  have  found,  however,  that  it  is  necessary  to  recognize 
some  fundamental  difficulties  if  women  are  employed  in  these 
imusual  occupations.  In  considering  her  ability  to  success- 
fully withstand  work  in  the  factory,  it  should  be  remembered 
that  she  is  not  so  strongly  buUt  as  a  man,  that  she  is  not  so 
tall,  that  her  reach  is  not  so  great,  that  she  cannot  stand  so 
long,  that  she  is  unsuitable  for  the  lifting  and  carrying  of 
heavy  weights,  and  that  she  must  have  a  great  many  con- 
veniences that  men  do  not  require.  Thus  it  has  been  neces- 
sary in  all  our  machine  operations  to  greatly  change  our 
methods  of  handling  the  work.  This  is  so  arranged  and  the 
carrying  trays  so  constructed  that  it  is  impossible  for  a  woman 
to  obtain  a  load  that  is  greater  than  50  pounds,  except  where 
the  size  of  an  individual  piece  makes  such  a  limit  impossible. 
Stools  or  chairs  are  provided  where  possible  and  short  rest 
periods  have  been  found  to  be  advantageous  in  many  cases. 

All  the  states  have  quite  stringent  regulations  in  reference 
to  rest  rooms  and  hours  of  employment  for  women.  We  have 
always  felt  that  it  was  desirable  not  only  to  live  up  to  the 
letter  of  such  laws  but  to  provide  facilities  beyond  those 
which  were  required,  because  most  encouraging  responses 
have  been  made  when  we  provided  additional  facilities  and 
conveniences. 

We  do  not  feel  that  any  employer  should  encourage  women 
to  work  in  his  shops  unless  the  conditions  are  suitable  for 
such  employment,  and  that  a  very  serious  error  wiU  be  made 
if  employers  put  women  to  work  in  the  machine  shops  under 
conditions  which  men  are  willing  to  endure. 

In  hiring  women,  especially  for  tasks  which  are  new  to 
them,  several  points  should  receive  their  proper  share  of 
consideration  so  that  both  the  company  and  the  employee  may 
benefit  by  the  partnership. 

Careful   attention  must  be  given  to   the  character  of  the 
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■women  employed  and  more  thorough  investigation  must  be 
made  of  their  references  than  in  the  case  of  men,  for  the 
employment  of  one  undesirable  woman  will  frequently  de- 
stroy the  usefulness  of  a  large  department.  All  the  women 
working  in  any  section  must  be  acceptable  to  the  other  women 
or  resignations  with  or  without  explanation  will  be  apt  to 
take  place  rapidly. 

We  also  found  early  in  our  experience  that  women  be- 
tween the  ages  of  18  and  31  are  more  adaptable  and  learn 
more  quickly  than  those  who  are  younger  or  older — those 
who  were  younger  than  18  not  having  reached  a  period  of 


Women  Operating  Screw  Machines 


operate  the  machine  tool  themselves,  but  under  the  immediate 
and  direct  supervision  of  the  instructor  who  is  assigned  to 
that  particular  job. 

We  found  early  in  our  experience  that  we  had  a  smaller 
percentage  of  failures  when  our  women  employees  came  from 
the  industrial  walks  of  life,  that  is,  from  families  in  which 
the  husband,  brother  or  father  was  a  mechanic.  The  women 
then  understood  many  of  the  machine  operations,  particu- 
larly if  th«y  had  a  sewing  machine  at  home  or  were  familiar 
with  modern  household  apparatus.  If  we  drew  our  prospec- 
tive employees  from  those  walks  in  life  where  the  men  of 
the  families  were  engaged  as  bookkeepers,  clerks,  or  on  sim- 
ilar work,  the  women  had  to  receive  much  more  instruction 
and  they  were  more  easily  discouraged. 

We  find  it  difficult  to  teach  women  to  operate  screw  ma- 
chines, but  when  they  learn,  their  work  is  as  satisfactory 
as  that  of  men;  and  on  the  lighter  screw-machine  work  we 
are  having  the  remarkable  experience  of  finding  their  work 
more  productive  than  that  of  men.  We  do  find  it  ditfleult  to 
teach  women  how  to  operate  milling  machines  and  we  have 
had  many  failures,  yet  we  have  women  operatives  on  milling 
machines  doing  high-grade  work  as  efficiently  as  it  can  be 
done  by  men.  We  have  found  it  difficult  to  teach  women 
to  operate  lathes,  but  now  have  good  women  lathe  operators 
in  our  employ.  It  has  never  been  difficult  to  teach  women 
to  operate  light  punch  presses,  and  although  we  have  always 
considered  heavy-punch-press  work  a  man's  job,  we  now 
have  women  operating  heavy  punch  presses  in  an  entirely 
satisfactory  manner.  We  have  always  considered  the  as- 
sembly work  on  some  of  our  more  important  operations  as 
being  essentially  the  work  of  the  man  who  had  been  trained 


physical  development  which  warranted  their  undertaking 
strenuous  factory  work,  and  those  who  were  older  than  31 
being  so  fixed  in  their  habits  that  they  do  not  learn  quickly 
enough  to  suit  our  purpose.  In  this  experience,  however,  the 
employment  of  women  has  not  differed  materially  from  what 
it  would  be  if  we  were  employing  men  under  the  same  condi- 
tions, for  it  is  probable  that  if  we  completely  changed  the 
environment  of  men  they  would  not  be  easy  to  instruct  unless 
they  were  within  the  age  limits  specified. 

We  have  not  made  any  attempt  to  discriminate  between 
unmarried  and  married  women,  except  that  we  have  investi- 
gated every  acceptable  applicant  with  minor  children  to  as- 
sure ourselves  that  she  had  means  of  having  her  family  taken 
care  of  while  at  work  in  the  factory. 

We  begin  to  train  a  woman  for  her  duties  immediately  after 
she  goes  to  work.  We  never  add  many  women  to  a  depart- 
ment at  one  time,  as  we  have  found  it  impossible  for  an  in- 
structor to  give  to  each  of  many  new  employees  sufficient 
attention  to  obtain  satisfactory  results.  If  we  take  on  too 
many  women  at  once  it  is  necessary  for  them  to  wait  some 
time  for  instruction.  In  this  interval  they  become  discouraged, 
impressed  with  the  thought  that  they  will  never  learn,  and 
usually  nearly  all  those  who  have  not  been  given  the  un- 
divided attention  of  the  instructor  during  the  early  days  of 
their  employment,  resign,  apparently  having  reached  the  de- 
cision that  the  work  was  going  to  be  so  difficult  that  they 
could  never  learn  how  to  perform  it.  But  when  the  new  em- 
ployee can  be  given  the  undivided  attention  of  the  instructor 
and  can  have  the  operations  explained  until  understood,  there 
has  been  laid  the  foundation  for  a  probable  permanent  em- 
ployee, and  one  whose  work  will  in  almost  every  case  be 
satisfactory.  We  attempt  to  instruct  two  women  at  one  time 
on  each  machine  tool,  giving  them  alternate  opportunities  to 


Type  of  Clotuing  Worn  by  Women  Engaged  in  Shopwork 

as  a  mechanic:  but  we  now  find  that  when  properly  in- 
structed, women  can  do  this  work  in  a  way  that  is  entirely 
satisfactory  to  us. 

It  has  been  necessary  to  more  closely  supervise  and  inspect 
the  work  turned  out  by  the  women  than  by  our  regular  run 
of  men  employees,  for  few  women  have  any  conception  of  the 
importance  of  dimensions,  or  any  judgment  as  to  mechanical 
strength  or  requirements.  Therefore,  they  work  by  instruc- 
tion rather  than  from  any  inherent  mechanical  knowledge. 
But  you  can  be  sure  that  once  a  woman  employee  is  taught 
how  to  use  a  gage  or  learns  what  constitutes  satisfactory 
work,  the  good  work  produced  in  the  afternoon  will  be  ex- 
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actly  the  same  as  that  produced  in  the  moming.  The  judg- 
ment which  is  frequently  so  disastrous  on  the  part  of  our 
men  employees  will  not  enter  into  the  work  of  the  woman 
operative.  She  will  foUow  instructions  absolutely.  There- 
fore, it  is  extremely  important  for  the  instructor  to  go  into 
the  minutest  detaU  when  he  is  outlining  the  character  of  the 
work. 

We  have  found  it  very  difficult  to  teach  women  the  dif- 
ference between  a  dull  and  a  sharp  euttkig  tool.  But  all 
the  difficulties  mentioned,  as  well  as  others,  are  within  the 
possibOities  of  correction;  and  there  is  no  inherent  reason 
why  the  women  of  this  country  should  not  do  most  of  the 
work  in  our  machine  shops,  although  regulations  governing 
such  work  must  be  more  carefully  stated  and  followed  than 
when  men  alone  are  employed. 

As  a  rule,  the  best  results  arc  obtained  when  the  supervision 
of  work  is  under  the  direction  of  men,  although  as  immediate 
superiors  of  the  women  other  women  can  be  used  to  ad- 
vantage. 

When  a  woman  begins  to  work  in  the  factory  it  is  of  the 
utmost  importance  to  impress  on  her  the  need  of  great  care 
in  the  handling  of  machinery  and  also  to  explain  that  we 
are  going  to  cooperate  with  her  in  keeping  her  free  from 
accident  hazards. 

Difficulty  with  the  clothing  of  women  engaged  in  shopwork 
has  been  one  of  the  most  important  problems  we  have  had 
to  solve,  since  loose  sleeves,  thin  waists,  skirts  and  unpro- 
tected hair  are  not  safe  in  a  machine  shop,  and  to  meet  this 
problem  we  have  encouraged  the  use  of  clothing  more  in 
keeping  with  factory  conditions. 


Women  Opeeati.xg  Light  Multi-Spin  ule  Dkili.s 

When  we  originally  adopted  our  plans  there  was  some  un- 
certainty as  to  whether  we  should  ask  our  employees  to  wear 
the  type  of  clothing  shown  in  the  accompanying  photographs; 
and  in  order  to  settle  the  question  once  for  all,  the  matter 
was  submitted  to  the  workers  in  a  certain  department  for 
their  own  decision.  We  had  had  a  few  minor  accidents  due 
to  loose  sleeves,  uncovered  hair  and  loose  skirts,  and  it  was 
evident  that  in  order  to  protect  our  workers  it  would  be 
necessary   to   adopt   some   type   of   clothing   which   would   re- 


move that  industrial  risk.  We  arranged  for  a  conference 
with  our  employees  in  the  department  mentioned  and  left  to 
them  the  selection  of  the  clothes  which  they  should  wear. 
We  explained  to  them  the  reason  we  were  increasing  the 
number  of  women,  that  it  was  necessary  to  have  these  women 
to  take  the  places  of  men,  that  we  intended  to  employ  more 
and  more  women  in  the  future,  but  that  we  could  not  forgive 
ourselves    if   we    permitted    their    employment    to    result    in 


Women  Operating  Light  Punch  Presses.    The  Wire  Guards 

Have  a  Smaller  Mesh  than  When  Men  Operate 

THE  Machines 

accidents  which  might  ruin  their  usefulness  in  future  years. 
The  conference  was  a  most  interesting  one  and  the  results 
were  surprising;  for  of  those  who  attended,  98  per  cent 
voted,  after  a  half-hour's  consideration,  to  adopt  the  clothes 
which  are  illustrated  in  the  cuts  that  accompany  this  paper. 
Of  course,  we  do  not  ask  or  want  our  factory  office  em- 
ployees to  wear  clothes  of  this  tjrpe;  they  are  only  recom- 
mended and  used  in  the  factory  proper. 

Machines  must  be  somewhat  more  carefully  safeguarded 
if  women  are  to  operate  them  than  if  men  were  doing  the 
work.  In  general,  safety  for  women  who  wear  proper  shop 
clothes  is  provided  by  the  same  safeguards  as  for  men,  ex- 
cept that  with  wire  guards  it  is  necessary  to  make  the  mesh 
smaller  so  that  the  hair  cannot  get  through  and  to  place  the 
guards  farther  from  the  moving  parts. 

The  segregation  of  operatives  has  been  given  a  great  deal 
of  attention.  UntU  the  present  emergency  we  have  made  an 
attempt  to  separate  our  women  employees  from  our  men. 
We  do  now  arrange  to  have  our  women  employees  quit  their 
work  a  few  moments  earlier  than  the  men  so  that  the  women 
can  leave  the  factory  without  confusion,  but  we  are  making 
no  attempt  to  separate  them  from  the  men  in  the  manufac- 
turing departments.  They  of  necessity  work  on  adjacent 
machines,  for  when  the  man  who  operates  one  of  a  line  of 
machines  is  called  to  military  duty  we  cannot  move  that  one 
machine  from  its  desirable  location,  but  we  can  train  a  woman 
to  operate  it.  Where  the  number  of  women  in  a  department 
is  relatively  small,  the  desirability  of  segregation  is  most 
evident,  and  if  it  were  possible  we  would  segregate  opera- 
tions; but  it  has  not  been  difficult  to  entirely  control  the 
situation  by  proper  supervision,  and  now  that  our  men  are 
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becoming  used  to  women  workers,  the  interruptions  and  con- 
fusion have  practically  disappeared. 

We  have  found  in  all  classes  of  factory  operations  that 
women  are  more  attentive  to  their  work  than  men.  They 
are  more  prompt,  observe  faetoi-y  regulations  in  a  better 
manner  and,  in  general,  are  neater  about  their  work,  but  we 
have  not  been  able  to  impress  them  with  the  importance  of 
being  on  hand  every  day.  Many  seem  to  feel  that  it  will 
be  perfectly  satisfactory  to  be  absent  occasionally,  particu- 
larly if  they  have  any  household  duties  to  finish,  and  for 
this  reason  we  have  been  careful  to  select  those  women  who 
can  be  entirely  relieved  of  such  responsibilities  if  they' enter 
our  employ.  Our  record  of  absences  of  women  is  as  a  rule 
about  20  per  cent  greater  than  it  is  in  the  case  of  our  male 
employees. 

I  have  mentioned  changing  occupations  in  the  manufactur- 
ing departments.  We  have  also  carried  on  a  most  successful 
experiment  in  the  employment  of  women  in  one  of  the 
estimating  departments.  We  have  always  employed  many 
women  secretaries,  stenographers  and  clerks,  but  until  re- 
cently have  not  found  it  advisable  to  employ  women  who 
were  graduates  of  women's  colleges  in  our  commercial  esti- 
mating departments,  there  having  been  a  suflScient  number 
of  men  trained  in  technical  colleges  to  fill  our  require- 
ments. 

The  withdrawals  for  military  service,  however,  have  practi- 
cally exhausted  our  supply  of  technical  graduates,  these 
young  men  being  the  first  to  take  part  in  military  activities. 
We  found  ourselves,  therefore,  without  a  sufficient  force  to 
carry  on  our  work,  and,  recognizing  the  situation,  employed 
a  gi-oup  of  college  women,  who  are  taking  up  the  work 
heretofore  carried  on  by  the  younger  technical  graduates. 
These  young  women  had  no  technical  training.  They  are, 
however,  well  educated  and  we  selected  those  who  had  spe- 
cialized in  physics,  chemisti-j-,  or  other  work  of  this  character 
when  we  made  our  appointments.  Then  we  immediately 
started  an  elementary  course  of  instruction.  The  activity  and 
interest  of  this  group  of  young  women  is  all  that  could  be 
desired.  They  are  more  anxious  to  learn  than  the  young 
men.  The  majority  of  them  are  not  only  anxious  to  earn 
their  own  living,  but  are  most  anxious  to  do  some  definite 
work  which  will  release  additional  men  for  military  duties. 
It  is  as  yet  too  early  to  make  definite  statements  in  regard 
to  what  has  been  accomplished,  but  the  situation  is  most 
promising  and  there  is  no  reason  to  believe  that  our  experi- 
ment will  be  anything  but  successful.  This  change  cannot  be 
brought  about  in  a  moment,  however — there  must  be  pains- 
taking education  and  at  the  same  time  patience  with  inex- 
perience. 

As  to  the  future,  who  can  predict?  W^ill  the  women  we 
train  on  the  work  of  men  desire  to  retain  their  positions?  It 
would  be  a  wise  prophet  who  could  give  a  true  answer  at 
this  time.  But  it  would  appear  from  our  experience  with 
thousands  of  women  who  have  worked  on  the  lighter  machine- 
shop  and  assembly  operations,  that  these  women  are  always 
looking  forward  to  the  time  when  they  can  leave  their  in- 
dustrial occupations  and  take  care  of  a  home  of  their  own, 
and  I  do  not  believe  that  there  will  be  any  different  condi- 
tion after  the  war  is  over.  The  women  who  are  entering 
our  emploj'  are  prompted  to  do  so  because  they  are  trying 
to  do  their  part  and  because  they  desire  to  assist  or  supple- 
ment the  family  income.  And  it  is  probable  that  the  larger 
number  will  desire  to  drop  their  factory  work  on  the  day 
that  their  husbands,  brothers,  or  fathers  return  and  are  able 
to  do  the  work  for  them. 


PSYCHOLOGY  OF  ENVIRONMENT 

By  C.  B.  lord,   ST.  LOUIS,  MO. 

PSYCHOLOGY,  either  accidental  or  predetermined,  is  the 
basis  of  successful  management.  Walter  Dill  Scott  says, 
"  The  time  has  come  when  a  man's  knowledge  of  his  business, 
if  the  larger  success  is  to  be  won,  must  embrace  a  knowledge 
of  the  laws  that  govern  the  thinking  and  acting  of  those  who 
make  and  sell  his  products  as  well  as  those  who  buy  and  con- 
sume them." 

A  knowledge  of  these  laws  enables  us,  when  making  rules, 
not  to  forecast  with  certainty,  of  course,  but  to  make  an  in- 
spired guess  as  to  the  effect  of  any  cause  in  advance  of  its 
execution,  and  thus  to  lessen  harmful  experiments. 

The  part  of  this  discussion  assigned  to  me  mentions  environ- 
ment only,  but  we  must  not  forget  that  in  this  case  en\iron- 
ment  has  a  direct  bearing  upon  heredity,  and  that  most  of  our 
troubles  are  psychological.  When  the  wise  man  said  that  the 
training  of  a  child  began  thirty  years  before  its  birth,  he  had 
in  mind  the  physical  wellbeing  o€  its  mother  and  the  moral 
training  of  its  father,  for  both  of  which,  as  employers,  we  are 
largely  responsible. 

As  I  see  my  duty,  it  is  to  secure  maximum  efficiency.  This 
includes  maximum  average  output,  continuity  of  attendance 
and  employment,  a  minimum  of  mistakes,  and  the  anticipating 
of  future  requirements.  If  this  entails  analysis  of  mechanical 
requirements,  a  clean  factory,  and  surroundings  tending  to 
cheerfulness  and  begetting  modesty,  than  I  am  going  to  do  all 
these  things.  If  securing  the  desired  results  necessitated  doing 
the  opposite,  that  would  I  do.  Therefore  I  want  to  disclaim 
any  benevolent  interest  and  put  the  matter  on  a  practical 
dollars-and-cents  basis.  I  can  more  readily  do  this,  as  it  has 
been  my  experience  that  maximum  of  efficiency  is  secured  by 
attention  to  the  details  just  enumerated. 

We  find  that  contentment  in  woman  is  not  induced  by  allow- 
ing her  too  great  liberty  of  action,  but  rather  in  laying  down 
strict  rules  for  her  guidance.  When  she  becomes  habituated 
to  these  rules,  she  accepts  them  as  logical  limitations  and  is 
content,  provided  always  that  they  are  just,  equitable,  and  for 
her  ultimate  good. 

Dissatisfaction  with  surroundings  is  a  prolific  cause  of  dis- 
content. The  same  building,  the  same  old  stairs,  .ihe  same 
rough  bench  and  the  same  work  contribute  to  this^unless  the 
worker  be  sister  to  the  ox — in  mental  fatigue.  And  as  these 
influences  are  cumulative,  a  crisis  is  possible  at  any  time,  affect- 
ing maybe  the  individual  only,  perhaps  the  group  or  mass — - 
trifles,  perhaps,  and  yet  such  slight  irritation  has  caused  more 
murders  and  started  more  revolutions  than  has  oppression. 
And  so  cheerfulness  is  an  important  factor. 

The  temperament  of  woman  makes  her  acutely  sensitive 
to  color.  She  is  influenced  longer  by  the  mourning  she  wears 
than  by  the  loss  of  the  departed.  She  also  has  an  intuitive 
desire  to  decorate  herself,  and  to  be  opposed  to  suiToundings 
that  satisfy  the  average  man.  This  desire,  carried  too  far,  is 
destructive  of  efficiency,  as  is  also  an  entire  lack  of  it,  but  we 
can  at  least  cater  to  her  innate  delicacy  to  the  extent  of  having 
neatness  and  cleanliness.  And  so  in  harmony  with  this  idea  aU 
machines  that  are  operated  by  girls  are  painted  with  a  white, 
oil-proof  enamel,  not  as  a  fad,  but  to  promote  cheerfulness. 
Our  floors  are  scrubbed,  not  impulsively,  but  regularly.  Our 
toilets  are  clean,  not  disinfectantly,  but  soap-and-water  clean. 
It  would  seem  beneath  the  dignity  of  an  executive  to  be  re- 
sponsible for  clean  toilets,  yet  it  is  indicative  of  his  manage- 
ment. 


January 
1918 


ACCOUNT  OF  THE  ANNUAL  MEETING 


49 


Personally,  I  am  tending  more  and  more  to  the  conclusion 
that  the  efficiency  of  men  and  women  lies  as  much  in  their 
mental  attitude  as  in  their  manual  skill.  I  do  not  mean  by 
this  that  contentment  makes  them  skillful.  It  does  not,  but 
if  they  possess  a  certain  skill,  contentment  enhances  their 
productive  output  and  lessens  their  liability  to  mistake,  hence 
increases  their  efficiency. 

Woman  is  more  self-conscious,  probably  I  should  say  sex 
conscious,  than  man.  This  is  indicated  by  her  inherent  fear 
of  men  in  general,  and  her  equally  inherent  desire  to  attract 
man  in  particular.  In  this  latter  the  decorative  instinct  comes 
into  play  and  begets  clothes  consciousness.  While  it  is  com- 
mon to  both  sexes,  it  is  intensified  in  woman. 

During  investigations  which  I  made  as  »  the  influence  of 
wages  on  morality,  I  came  to  the  conclusion  that  while  there 
was  no  general  connection  between  the  two,  where  immorality 
did  exist  it  was  due  to  a  desire,  not  for  better  education,  or 
food,  or  surroundings,  but  for  better  clothes  either  to  arouse 
the  envy  of  her  fellow-workers  by  outdressing  th^m,  or  to 
mingle  in  society  beyond  one's  means. 

The  point  of  all  this  is  that  no  woman  who  is  clothes  con- 
scious is  efficient,  and  any  woman  who  is  either  not  as  well 
dressed,  or  is  better  dressed  than  her  neighbor,  is  clothes  con- 
scious. The  obvious  answer  is  uniformity  of  apparel,  but  with 
sufficient  latitude  to  pei-mit  the  exercise  of  individual  taste. 
We  have  found  tlie  remedy  by  furnishing  at  cost  an  unfadable 
blue  ehambray.  I  want  to  emphasize  the  unfadable,  for  it  is 
this  that  makes  it  successful,  and  as  the  waist  is  the  most  in 
evidence,  and  most  abbreviated,  we  require  a  uniform  waist 
and  apron. 

The  success  of  the  uniform  depends  upon  au  absolute  en- 
forcement of  the  rule.  It  is  one  of  the  peculiarities  of  feminine 
psychology  that  women  will  obey  almost  any  rule,  however  dis- 
agreeable, if  it  is  enforced  impartially;  but  if  favoritism  is 
shown  trouble  immediately  results.  Having  in  mind  the 
pleasure  women  take  in  showing  their  clothes,  and  also  that 
they  may  want  to  go  shopping  on  Saturday  afternoon,  we 
make  it  optional  with  our  women  employees  whether  they  wear 
uniform  waists  or  not  on  Saturday. 

I  mentioned  as  one  of  the  features  of  my  duties  the  en- 
suring of  a  future  supply.  Marriages  in  our  plants  average 
nearly  two  per  mouth  where  both  contracting  parties  are  em- 
ployees. These  man'iages'  are  invariably  successful  because 
they  are  the  result  of  observation,  one  of  the  other,  under  the 
most  commonplace  conditions,  and  not  the  result  of  proximity  of 
one  to  the  other,  each  in  his  best  clothes  and  on  his  good  be- 
havior. The  uniform  waist  is  a  big  factor  in  this;  it  gives 
girls  a  clean-cut,  neat  appearance,  with  only  the  advantages 
nature  gave  them. 

In  some  factories  girls  are  wearing  overalls,  but  I  think  it 
will  be  found  that  they,  or  the  ones  responsible  for  the  decision, 
were  rather  masculine.  In  my  estimation,  this  masculine 
tendency  accounts  for  much  of  the  feminist  agitation  of  the 
present  day;  it  also  accounts  for  the  increased  efficiency  of 
women,  as  the  reasoning  and  point  of  view  are  more  masculine. 
This  type  also  lacks  acute  sex  consciousness  and  looks  a  man 
straight  in  the  eye,  but  unfortunately  it  also  has  the 
masculine  moral  aggressiveness,  or  I  might  say  a  lack  of 
feminine  retirement,  and  constitutes  a  dangerous  element  in 
the  shop. 

In  an  article  wliich  I  recently  wrote  for  Industrial  Manage- 
ment, I  described  our  method  of  combating  this  condition, 
and  do  not  wish  to  reiterate,  but  I  am  reminded  of  Katherine 
Blackford's  remark  to  me  in  this  connection,  that  a  man's 
passion    is  the   dynamo   tliat   determines    his   ability ;   but    of 


course,  she  did  not  mean  that  he  has  to  violate  the  social  code 
just  to  prove  it. 

According  to  Blackfonl,  man  may  be  classified  by  eight 
cardinal  attributes,  but  for  practical  purposes  woman  may  be 
classified  as  masculine,  feminine,  short-  or  long-fhigered, 
phlegmatic  or  nervous,  usually  interchangeable  terms,  and 
sometimes  blonde  or  brunette,  for  there  is  considerable  wisdom 
in  the  maxim,  "  Send  a  blonde  salesman  to  secure  customers,  a 
brunette  to  keep  them." 

In  considering  comfort  and  contentment  we  must  bear  in 
mind  that  fatigue  may  be  caused  by  position,  by  improper 
form  or  height  of  seat,  improper  foot  rests,  or  lack  of  them, 
awkward  fixtures,  left-handed  girls  on  right-handed  machines 
and  other  minor  causes.  These  are  all  remediable  troubles, 
but  unless  adjusted  they  cause  girls  to  quit,  and  foremen  to 
discharge  them.  It  should  not  be  forgotten  that  as  the  poor 
workman  quarrels  with  his  tools,  so  does  the  poor  executive 
complain  of  the  labor  material  at  hand,  and  tells  what  he 
might  do  were  it  better. 

I  do  not  know  whether  or  not  the  question  of  pay  comes 
under  the  head  of  environment,  but  as  much  of  it  goes  for 
clothes,  perhaps  it  may  be  classed  as  such.  It  is  a  perplexing 
problem  and  one  which  must  be  settled  locally,  depending,  as  in 
other  things,  upon  supply  and  demand.  A  woman  is  not  as 
strong  as  a  man,  but  is  more  dextrous;  she  has  not  the  reason- 
ing power  of  a  man,  but  has  a  quicker  mind.  Where  either 
of  these  attributes  add  to  her  ability,  she  should  reap  the  ad- 
vantage. Where  piece  rates  are  set,  they  should  apply  equal- 
ly to  both  sexes,  but  when  I  am  asked  should  she  receive 
equal  hourly  compensation  with  a  man,  I  must  answer  no, 
but  she  should  receive  as  much  as,  or  more,  than  a  good-sized 
boy. 

I  will  conclude  as  I  began,  by  quoting  Scott,  who  says, 
"  Psychology  is,  in  respect  to  certain  data,  merely  common 
sense — the  wisdom  of  experience,  analyzed,  codified  and 
formulated." 

DISCUSSION 

J.  N.  Bethel,  of  the  Taft-Pierce  Manufacturing  Company, 
said  that  his  company  most  successfully  employed  in  their 
surface-grinding  department,  32  women  surface  grinders,  who 
at  one  time  were  making  for  the  Lanston  Monotype  Machine 
Company  the  molds  for  casting  type,  wUch  called  for  a  high 
grade  of  workmanship.  Four  of  the  machines  were  operated 
for  several  months  on  work  that  called  for  absolute  figures 
with  an  allowable  error  of  less  than  1/10,000  in. 

About  twelve  girls  woi-k  on  milling  machines.  They  are  not 
mechanically  qualified  to  set  up  their  machines,  but  when  given 
good  rigging  hands  and  set-up  men  to  set  up  their  work,  plus 
close  supervision  and  careful  instruction,  they  do  very  well, 
indeed. 

Thus  far  girls  have  not  been  employed  on  the  screw  ma- 
chines, but  an  alternative  department  is  being  installed  to 
teach  givls  how  to  operate  screw  machines,  also  lathes  and 
milliug  machines  and  cylindrical  grinders. 

Mr.  Bethel  was  certain  that  female  labor  would  be  used  to 
a  much  greater  extent  in  his  plant  that  ever  before,  and  he 
believed  that  with  the  aid  of  the  alternative  department,  girls 
would  help  solve  the  labor  difficulties. 

John  W.  Higgins,  of  the  Worcester  Pressed  Steel  Company 
reported  that  his  company  had  been  exceedingly  successful 
and  pleased  with  their  experiment  in  using  girls  on  press  worii 
in  the  manufacture  of  munitions,  that  is,  on  large  cartridge 
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cases,  helmets,  etc.,  both  on  serew-machine  work  and  press 
work,  and  especially  in  inspecting  and  gaging.  They  ai'e 
deft,  and  uniformly  more  successful  than  men  in  these  opera- 
tions. Classes  are  being  planned  in  the  boys'  trade  school  and 
girls'  trade  school  for  preliminary  instruction  for  girls  who 
have  not  worked  in  miUs,  in  operations  of  inspection,  gaging 
and  assembling,  and  also  to  familiarize  them  with  machine- 
shop  methods  and  practice,  especially  with  a  view  to  their 
protecting  themselves  against  accidents  by  teaching  them  the 
dangerous  points  of  a  machine,  and  also  how  they  may  con- 
serve their  strength. 

Frank  E.  Blake,  of  the  Remington  Arms-Union  Metallic 
Cartridge  Company,  stated  that  his  plant  had  employed  women 
for  about  forty  years.  In  their  new  rifle  plant,  which  was  or- 
ganized and  equipped  for  men  exclusively,  and  where  up  to  a 
year  and  a  half  ago  none  but  men  were  employed,  1300  girls 
and  women  are  now  very  successfully  employed,  and  very 
largely  through  the  efforts  of  the  1300  women  their  output  has 
jumped  from  300  a  day  to  5000  a  day.  The  women  are  em- 
ployed in  milling,  drilling,  polishing,  filing,  inspecting,  and 
all  of  the  operations  in  the  shop  which  do  not  require  man's 
strength. 

A  miiform  has  been  adopted  consisting  of  an  apron  and  a 
net  cap,  which  provides  the  ventilation  that  a  closer  woven  cap 
would  not  give,  and  an  apron  of  an  approved  design. 

The  speaker  felt  that  the  girls  in  the  shops  would  stay  there 
whether  the  war  stayed  or  not.  They  have  a  place  there,  they 
are  doing  good  work,  and  work  that  is  satisfactory  to  the  man- 
agement. In  one  shop  upward  of  5000,  and  in  the  other  about 
1300,  are  employed. 

L.  W.  Wallace,  of  the  Diamond  Chain  Company,  pointed 
out  that  the  employment  of  women  in  the  Diamond  Chain 
Manufacturing  Company  was  no  experiment,  as  it  had  been 
done  for  25  or  30  years.  At  the  present  time  30  per  cent,  or 
300,  of  the  factory  force  is  composed  of  women.  They  are 
used  successfully  on  punch  presses,  light  and  heavy  assembling 
machines,  automatic  machinery  of  all  sorts,  drill  presses,  where 
they  operate  a  gang  of  eight  drills,  and  countersinkers,  and 
on  assorting,  gage-inspection  and  assembly  work.  Women  in 
the  engineering  office  are  doing  drafting  work.  Two  univer- 
sity graduates  are  in  charge  of  the  bonus  department  and  cost 
department. 

There  is  a  woman  called  "  Director  of  Mutual  Service  "  who 
looks  after  the  welfare  of  the  women,  their  wage  increases, 
their  discipline,  tlieir  discharges,  their  disputes.  Through  her 
the  whole  plane  of  the  factory  has  been  raised.  Men  and 
women  work  together,  they  check  out  on  the  same  clock,  get 
their  pay  from  the  same  window,  wash  up  in  the  same 
place.  Profanity  and  obscene  stories  are  absolutely  barred, 
and  because  of  that  college  graduates  and  high-school  grad- 
uates are  coming  in  and  the  general  plane  of  the  factory  is 
being  vei-y  much  raised,  and  thus  there  is  no  trouble  in  attract- 
ing to  the  factory  a  high  type  of  young  womanhood. 

Mrs.  Harry  E.  Heustis,  superintendent  of  women  m  the 
Ross  Rifle  Works,  Canada,  explained  how  the  women  of 
Canada  volunteered  as  did  the  English  women,  and  as  the 
American  women  are  doing,  as  munition  workers,  supplement- 
ing men  for  war  service.  They  went  in  as  machine  operators, 
on  drills  and  on  all  the  other  machines.  There  are  three 
women  experts  in  rifling.  They  set  their  own  machines,  grind 
their  own  cutters,  and  give  an  output  in  quality  and  quantity 
as  high  as  any  expert  man  rifler. 


Miss  Kate  Gleason,  Mem.Am.Soc.M.E.,  emphasized  the  fact 
that  now  the  best  class  of  women  are  attracted  to  the  work  in 
the  skilled  industries.  In  years  past  they  were  used  on 
automatic  machinery,  which  deadened  their  minds.  Miss  Glea- 
son cited  the  case  of  a  woman  in  Berlin,  employed  at  the 
Deutschen  Waffen  Fabrik,  who  had  been  one  of  the  many 
ordinary  women  employed  there,  but  when  the  man  at  the  head 
of  her  department  had  to  go  to  war,  she  was  given  his  place, 
and  now  is  full  of  the  pride  and  power  of  a  real  job. 

Another  woman  in  Rochester,  forelady  of  a  shoe  factory, 
invented  team  work  in  shoe  manufacturing.  Through  it  her 
employer  made  a  great  fortune  and  it  cut  the  price  of  shoes 
in  two. 

Major  Frank  B.  GUbreth  brought  up  the  question  of  the 
elimination  of  unnecessary  fatigue. 

This  question  of  unnecessary  fatigue  in  the  industry  is  not 
to  be  confused  with  necessary  fatigue.  We  expect  workers 
to  go  home  fatigued  when  night  comes,  we  wiU  insist  on  their 
having  enough  work  to  be  fatigued  wlien  night  comes.  The 
proposition  to  be  discussed  is  unnecessary  fatigue.  A  fatigue 
sur^'ey  should  be  made  in  each  plant.  A  fatigue  survey  will 
bring  out  the  fact,  for  example,  that  women  use  the  wrong 
kind  of  chairs.  Nearly  all  women  insist  on  trying  on  their 
shoes  before  they  wear  them,  but  many  in  this  country,  cer- 
tainly not  one  per  cent,  have  had  chairs  assigned  to  them, 
with  their  names  or  numbers  on  them,  and  yet  the  necessity 
for  that  is  perfectly  obvious.  The  idea  of  assorting  people  by 
the  top  of  the  head  from  the  floor,  when  it  is  the  elbow  that 
determines  their  length  from  a  sitting  or  standing  position,  is 
ridiculous. 

Major  Gilbreth  agreed  with  Professor  Kimball,  who,  in 
speaking  at  the  luncheon  on  Thursday,  stated  that  mechanical 
engineering  consists  of  almost  everything  in  the  world.  He  fur- 
ther continued,  "  I  also  agree  with  him  on  the  psychology  of 
management,  and  yet  how  little  we  act,  from  a  psychological 
standpoint,  having  the  employees  and  employers  get  in  the  habit 
of  meeting  on  some  subject,  coming  together  during  the  period 
of  lockouts  and  strikes,  and  if  they  would  take  this  subject  of 
the  elimination  of  unnecessary  fatigue  as  one  typical  case  that 
they  have  no  scrap  about,  and  get  in  the  habit  of  agreeing,  it 
would  be  of  great  benefit." 

A.  W.  Mai^shall  related  an  experience  with  two  damage  eases 
against  employers  on  behalf  of  girls  who  had  had  their  scalps 
torn  off  on  account  of  working  near  moving  machinery.  Such 
accidents  can  be  very  serious,  and  in  both  these  cases  the  girls 
had  their  entire  scalps  cut  off,  and  they  were  mutilated  for 
life.  Therefore  it  is  of  extreme  importance  that  the  women's 
hair  be  protected,  either  by  caps,  or  by  having  the  machinery 
amply  protected.  Both  of  these  injuries  were  due  to  the  fact 
that  the  shafts  on  which  the  hair  was  caught  were  charged 
with  frictional  electricity,  which  attracted  the  hair  to  them. 

E.  J.  Poole  took  up  several  questions  concerning  the  em- 
ployment of  women  in  the  steel  industry.  First,  in  the  matter 
of  lifting,  it  was  found  that  up  to  a  certain  point  women  were 
just  as  efficient  as  men.  He  told  of  an  amusing  incident  of 
a  man  who  was  an  employee  in  a  wire  mill  who  was  continually 
complaining  about  having  to  lift  the  heavy  coils  of  wire.  One 
night  his  wife  brought  his  supper  to  the  mill  and  said  to  him, 
"  Where  are  those  heavy  coils  you  have  been  complaining  that 
you  have  to  lift  1 "  He  pointed  to  them.  They  weighed  prob- 
ably from  10  to  70  pounds.     She  was  rather  husky  and  with 
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one  liand  picked  up  a  coil  and  threw  it  on  the  reel.  Imme- 
diately everybody  began  to  chaff  him  and  we  have  never  heard 
any  complaint  from  him  or  from  any  other  man  doing  that 
game  class  of  work. 

As  to  the  question  of  mixing  nationalities,  this  should  be 
done  in  order  to  avoid  trouble. 

On  the  question  of  wages,  the  system  that  has  been  very 
successful  in  England  has  been  followed,  namely,  two-thirds 
of  the  wages  of  the  men  who  are  on  that  particular  job.  When 
the  women  become  proficient  they  get  the  full  wages  of  the 
men.  If  it  is  piece  work  they  get  the  same  piece-work  rate 
that  a  man  gets. 

On  the  question  of  close  work,  in  grinding  for  example,  women 
do  a  great  deal  better  work  than  men  formerly  employed. 

Professor  G.  F.  Blessing  spoke  of  the  research  work  done 
in  Swarthmore  College.  Swarthmore  College  is  a  coeduca- 
tional college,  and  it  seems  that  the  ideal  we  are  striving  for 
is  to  fit  men  and  women  for  the  same  industry. 

Professor  Blessing  described  how  fatigue-elimination  day 
was  observed  at  Swarthmore. 

"  We  had  our  juniors  in  drawing  and  kinematics  design 
fatigue-eliminating  devices  that  might  apply  to  their  own  work. 
For  example,  they  would  design  a  student  lap  board — that 
placed  everything  in  a  convenient  and  unique  position.  An- 
other designed  what  he  called  a  desk  combination  or  help,  on 
which  he  arranged  all  the  things  that  he  used  in  his  ordinary 
studies  in  the  most  convenient  place  possible,  and  from  that 
we  worked  along.  In  the  shop  we  built  a  couple  of  Mr.  Gil- 
breth's  chairs,  and  we  wrote  to  a  number  of  the  business  and 
manufacturing  men  in  Philadelphia  to  send  us  out  such  de- 
vices as  calculating  machines  to  be  exhibited,  and  so  we  kept 
open  house  in  the  engineering  laboratory  during  that  day,  and 
had  all  the  students  go  through.  In  my  class  I  had  them  write 
a  report  on  conditions  that  they  found  wrong  in  the  college." 

Prof.  F.  E.  Hutton,  the  chairman  of  the  meeting,  recalled 
the  visit  of  the  society  to  the  Cash  Register  Company  of  Day- 
ton, Ohio.  The  very  best  quality  of  women  workers  were 
secured  by  the  simple  means  of  allowing  the  women  to  leave  the 
plant  at  five  minutes  of  five  so  that  they  might  have  the  ad- 
vantage of  going  back  in  a  trolley  car  from  the  cash  register 
works  into  town  a  little  ahead  of  the  rush. 

The  following  companies  outlined  their  practical  experience 
in  the  employment  of  women  in  the  skilled  industries  on  the 
questionnaires  sent  them:  E.  W.  Bliss  Company,  Mergen- 
thaler  Linotype  Company,  Worcester  Pressed  Steel  Company, 
American  Locomotive  Works,  Brown  &  Sharjje  Manufacturing 
Company,  Hamilton  Gear  and  Machine  Company,  Canada,  P. 
W.  Ellis  Company,  Limited,  Canada,  Canadian  Fairbanks- 
Morse  Company,  Limited. 

The  Engineer,  the  Cripple  and  the  New  Education,  by 
Major  Frank  B.  and  Lillian  M.  Gilbreth,  was  the  next  feature 
of  the  session.    The  paper  is  given  here  practically  in  fuU. 

THE  ENGINEER,  THE  CRIPPLE  AND 
THE  NEW  EDUCATION 

By  frank  B.  gilbreth  and  L.  M.  GILBRETH, 
PROVIDENCE,  R.  I. 

THE  purpose  of  this  paper  is  to  report  progress  in  the 
solution  of  the  problem  of  training  the  crippled  soldier. 
At  the  present  stage  of  the  work  we  are  able  to  formulate 
certain  conclusions  that  have  a  bearing  upon  the  activities  of 


this  Society  and  upon  the  part  that  the  Engineer  should  take 
in  the  Crippled  Soldier  work. 

These  conclusions  are  as  follows: 

o  The  Crippled  Soldier  problem  is  practically  identical  to 
the  problem  of  the  cripple  in  general 

b  Its  solution  lies  in  a  new  type  of  education 

c  This  education  is  destined  to  be  the  education  of  the  future 

d  It  is  based  on 

(1)  Finding  the  one  best  way  to  do  work 

(2)  Adequate  assignment  to  work,   i.e.,   intensive  voca- 
tional guidance 

e  The  engineer  is  best  fitted  to  determine  the  one  best  way 
to  formulate  it  into  methods,  and  to  supply  necessary  devices 
and  mechanical  appliances. 

All  cripples,  no  matter  what  the  cause  of  the  crippling,  re- 
quire a  training  that  will  be  mentally  satisfying  and  physically 
beneficial.  This  training  must  be  such  as  wiU  enable  them  to 
become  productive  members  of  the  community,  and  to  remain 
on  the  world's  payroU.  This  implies  either  competing  with 
non-crippled  workers  in  occupations  open  to  all,  or  setting 
aside  certain  work  for  crippled  workers  exclusively,  or  both. 
It  implies  discovering  and  making  available  such  opportunities 
for  crippled  workers,  discovering  which  cripple  is  best  fitted 
to  utilize  the  opportunity,  and  training  him  to  make  the  best 
possible  use  of  it.  It  also  implies  not  only  opportunities  for 
individual  development,  but  such  social  opportunities  as  will 
enable  the  cripple  to  fit  back  into  the  ordinary  social  life  with 
the  greatest  ease  and  the  largest  amount  of  durable  satisfac- 
tion. 

Those  crippled  in  war  furnish  a  small  percentage  of  the 
total  crippled  as  compared  with  those  crippled  from  other 
causes,  such  as  disease  and  accidents,  especially  in  the  indus- 
tries. This  is  true  even  in  Canada,  which  has  furnished  such 
a  remarkable  quota  of  fighting  men  in  comparison  with  the 
total  number  of  her  population. 

The  solution  of  the  crippled-soldier  problem  as  outlined 
above  consists  of  a  type  of  education  that  is  new  in  that  it 
eliminates  the  greatest  amount  of  waste  possible  in  the  educa- 
tional process.  It  teaches  the  one  best  way  at  the  outset, 
instead  of  following 'the  old  practice  of  "learn  every  way," 
with  the  vague  hope  of  an-iving  at  efficiency  as  an  outcome. 
It  enables  the  learner  to  arrive  at  a  desired  outcome  with  the 
greatest  amount  of  speed  and  the  least  amount  of  effort,  and 
with  the  largest  return  in  efficiency  and  the  resulting  satis- 
faction. 

This  new  method  of  education,  discovered  as  a  result  of 
synthesizing  measurements  of  champion  workers  in  our  quest 
of  the  one  best  way  to  do  work,  is  spreading  through  the  gen- 
eral interest  in  re-educating  military  cripples  to  the  re-educa- 
tion of  all  cripples  into  the  manual-training  schools,  corpora- 
tion schools  and  the  general  educational  fields. 

Two  Phases  of  the  New  Education 

The  new  education  has  two  parts:  first,  discovering  the  one 
best  way  to  do  work,  and  second,  testing  the  individual  and 
placing  him  at  the  demonstrated  most  appropriate  work.  By 
"  work  "  we  mean  actiNaty  of  any  kind,  whether  physical  or 
mental,  for  the  investigations  and  the  resulting  methods  are 
being  made  and  applied  in  mental  as  well  as  physical  fields 
of  activity,  as  a  result  of  our  findings  based  on  micromotion 
and  cyclegraph  records,  which  prove  that  the  laws  of  habit 
fonnation  apply  equally  well  to  mental  and  motion  work. 

The  engineer  is  the  natural  person  to  whom  the  world  now 
looks  to  find  the  one  best  way.     This  one  best  way  is  based 
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on  accurate  measurement — not  guesswork,  personal  opinion, 
bias,  or  the  vote  of  a  majority  of  a  committee  who  have  not 
measured.  The  engineer's  training  in  measurement  fits  him 
specially  for  doing  the  requisite  work. 


No  Limit  to  Cripple  Problem 

To  recapitulate,  the  extent  of  the  cripple  problem  is,  then, 
practically  unlimited.  When  we  come  to  consider  the  subject 
closely,  we  see  that  every  one  of  us  is  in  some  degree  a  cripple, 
either  through  being  actually  maimed  or  through  having  some 
power  or  faculty  which  has  not  been  developed  or  used  to  its 
fullest  extent.  The  degree  of  crippling  extends  from  the 
worker,  who,  through  some  accident,  has  lost  his  eyesight,  his 
hearing,  and  the  use  of  his  legs,  arms  and  hands  except  for 
the  use  of  one  finger — and,  by  the  way,  this  is  no  imaginary 
illustration,  as  we  have  lately  received  a  skilfully  woven  bag 
made  by  such  a  cripple  maimed  through  a  mining  accident — 
to  a  man  who  is  dependent  upon  glasses  for  reading.  We 
can  think  of  every  member  of  the  community  as  having  been 
a  cripple,  as  being  a  cripple,  or  as  a  potential  cripple.  Con- 
versely, we  can  think  of  a  badly  mutilated  man  as  not  being 
a  cripple  during  the  period  that  he  is  at  that  work  the  per- 
formance of  which  is  not  affected  by  the  mutilation. 

As  to  the  nature  of  the  problem  of  the  cripple,  it  is  a  prob- 
lem of  education,  as  has  been  said.  With  the  present  state  of 
the  art  of  teaching,  it  is  largely  a  problem  of  re-education, 
since  most  of  us,  non-crippled  as  well  as  crippled,  have  received 
the  wrong  type  of  education,  and  must  be  re-educated  even  in 
the  fundamentals.  As  education  becomes  more  scientific,  the 
problems  of  re-edueation  will  become  simplified,  and  the 
process  will  become  shortened. 

Ekgineers  Are  Natural  Solvers  op  This  Problem 

As  to  the  natural  solvers  of  the  problem  of  the  crippled 
soldier,  these  are,  as  before  stated,  the  engineers,  but  onlj'  if 
the  engineers  will  bring  to  the  task  the  scientific  attitude.  As 
a  profession,  we  have  been  too  apt  to  be  satisfied  with  half- 
way methods  and  half-way  devices.  We  boast  of  the  advance 
in  engineering  science,  especially  of  the  advances  in  the  science 
of  management,  which  have  to  date  been,  with  few  exceptions, 
the  work  of  engineers,  yet  general  knowledge  and  use  of  in- 
struments of  precision,  even  when  such  are  available,  are  la- 
mentably lacking.  As  a  specific  example  of  this,  we  may  cite 
the  use  of  the  stop  watch  by  experienced  and  earnest  investiga- 
tors in  the  field  of  time  study.  If  the  engineer,  knowing  as  he 
must  that  it  is  an  insurmountable  barrier  to  obtaining  the  best 
method,  or  even  knowledge  of  times  that  are  transferable  to 
others,  is  to  discover  the  one  best  way  to  do  work,  he  must  use 
the  best  methods  and  instruments  extant,  and  he  must  apply 
these  with  unremitting  accuracy,  persistence  and  patience. 
The  one  best  way  consists  of  elements  of  motions  accurately 
timed  and  recorded,  and  synthesized  into  the  best  available 
method  of  activity. 

If  the  engineers  are,  as  a  profession,  ever  to  take  the  place 
that  they  should  take  in  this  work,  they  must  start  now  to 
cooperate  with  those  working  in  other  phases  of  the  subject. 
The  various  aspects  of  the  problem  are  being  assigned  to  those 
best  able  to  handle  them.  For  example,  the  task  of  making 
surveys  as  to  what  should  be  and  is  being  done,  and  of  the 
opportunities  open  to  cripples,  can  well  be  undertaken  by 
cities,  towns  and  other  civic  organizations.  This  is  being  done, 
notably  in  Chicago,  where  we  are  assisting  in  the  excellent 
work  now  under  way  under  the  leadership  of  Mr.  Pike,  Mr. 


Petterson,  and  others.  The  matter  of  furnishing  money  for 
the  investigations  and  for  the  work  itself  is  being  excellently 
attended  to  by  the  Red  Cross,  as,  for  example,  through  the 
Red  Cross  Institute,  New  York  City,  with  which  we  are  co- 
operating, which  has  sent  Dr.  Edward  Devine  abroad  for 
personal  investigation  and  service  in  the  field.  There  is  also 
the  work  of  Mr.  McMurtrie,  Acting  Director  of  this  Institute, 
who  is  collecting  a  bibliography  on  the  subject  of  cripples. 
The  matter  of  investigating  the  extent  of  the  crippling  and 
of  pro^ading  the  surgical  and  medical  attention  necessary  is 
being  admirably  handled  under  the  able  leadership  of  the 
Surgeon-General  and  other  Government  representatives,  al- 
ready famous  in  the  medical  and  surgical  profession,  in  Wash- 
ington. Too  much  credit  cannot  be  given  to  Dr.  Franklin 
Martin  and  Surgeon-General  Gorgas  for  the  progress  that 
they  have  made  in  this  great  work  in  the  short  time  since  the 
day  after  the  declaration  of  war,  when  they  individually  hon- 
ored one  of  the  writers  by  giving  him  an  inter\'iew  for  the 
purpose  of  outlining  possible  work  along  these  lines,  since 
which  time  he  has  been  honored  by  being  appointed  on  Dr. 
Martin's  committee  reporting  to  the  Council  of  Defense,  and 
is  now  also  cooperating  with  Colonel  Owen  and  other  famous 
doctors  in  the  Surgeon-General's  department. 

The  psychologists  have  appointed  committees  to  investigate 
all  branches  of  the  subject  that  come  within  their  field.  The 
psychotherapists  are  working  on  their  aspect  of  the  problem, 
and  Mr.  George  Edward  Barton,  of  the  Consolation  House  at 
Clifton  Springs,  Past-President  of  the  National  Society  for 
the  Promotion  of  Occupational  Therapy,  has  spent  years  in 
theoretical  and  practical  work  concerning  the  convalescence 
period,  and  is  contributing  his  experience  and  energies  toward 
helping  this  cause.  Educators  are  considering  not  only  the 
training  of  the  necessary  teachers,  but  the  training  of  the 
cripples  themselves,  notably  Prof.  Frank  E.  Sanborn  of  Ohio 
State  University,  and  Prof.  Wm.  S.  Ayars  of  Nova  Scotia 
Technical  College — the  latter  an  American  engaged  for  years 
in  teaching  in  Canada — both  of  whom  are  members  of  this 
Society. 


A  GovERNJiENT  Bureau  Will  Come 

A  Government  bureau  for  collecting  and  conserving  all  these 
data  will  come  naturally  as  a  development  of  the  activity  in 
other  fields,  and  of  the  present  activity  of  various  Government 
departments  along  various  lines.  This  bureau  should  contain 
a  museum  that  would  include  among  its  exhibits  models  of 
artificial  limbs  and  appliances  for  cripples.  This,  supple- 
mented by  state  and  municipal  museums  along  similar  lines, 
would  bring  first-hand  knowledge  to  the  cripple,  who  too  often 
buys  the  first  artificial  limb  that  he  sees,  and  usually  averages 
three  or  four  i3urchases  before  he  gets  the  one  best  suited 
to  him. 

Such  a  national  museum  should  also  contain  fatigue-elimi- 
nating devices  which  would  enable  all  workers  to  become  more 
productive  with  less  accompanying  fatigue.  The  writers  first 
called  the  attention  of  this  Society  to  this  need  in  1910,  feeling 
that  fatigue  study,  like  accident  prevention,  is  a  function  of 
the  engineer.  We  have,  since  1913,  started  several  small 
museums  of  devices  for  eliminating  unnecessary  fatigue,  hop- 
ing that  the  movement  would  spread,  and  in  the  winter  of  1915 
tried  to  get  the  National  Museum  at  Washington  to  start  such 
a  department,  but  apparently  were  not  able  to  arouse  much 
interest,  though  we  were  asked  and  thanked  for  a  collection 
of  w'ire  models  of  motions.  Recently  Colonel  Owen  became 
interested,  and  now  a  definite  start  has  been  made. 


January 
1918 


ACCOUNT  OF  THE  ANNUAL  MEETING 


53 


The  great  need  for  fatigue  elimination  for  the  crippled  sol- 
dier will  undoubtedly  lead  to  interest  in  the  subject  in  this 
country  as  it  has  in  England,  for  until  recently  we  have  had 
much  more  encouragement  in  our  campaign  for  fatigue  study 
from  Englishmen  than  from  our  own  countrymen.  Mr.  James 
F.  Butterworth,  ever  ready  to  disseminate  information  relating 
to  managerial  economics,  was  the  first  to  bring  the  matter  to 
the  attention  of  the  British  public.  Prof.  A.  F.  Stanley  Kent 
incorporated  his  investigations  of  fatigue  of  munitions  work- 
ers in  reports,  written  by  order  of  the  King,  since  reprinted 
by  this  Government  and  obtainable  at  Washington.  Prof. 
Henry  J.  Spooner  wrote  a  series  of  articles  on  Industrial 
Fatigue  in  its  Relation  to  Maximum  Output  for  Co-Partner- 
ship (London),  since  issued  as  a  booklet,  which  should  be  in 
the  hands  of  every  engineer  and  employer,  and  should  also  be 
reprinted  by  our  Government  and  put  on  sale  by  the  Superin- 
tendent of  Documents. 

The  data  for  such  reports  and  articles  come  from  investiga- 
tions of  present  conditions  and  realization  of  their  significance. 
If  the  present  chairs  and  work  benches  now  to  be  found  in 
all  parts  of  this  country,  as  well  as  abroad,  were  collected  and 
put  beside  such  efficient  devices  as  the  Barney  chair  and  foot 
rest,  and  the  Marshall  traveling  chair,  they  would  look  as  out 
of  place  and  erael  as  do  the  devices  of  torture  of  the  medieval 
period.  Observing  this,  and  with  the  cripple  in  mind,  it  will 
be  noted  that  the  principles  underlying  the  adapting  of  chairs 
and  foot  rests  to  the  industrial  worker's  measurements  and  to 
the  needs  of  the  cripple  are  identical. 

Cripples  Eager  to  Cooperate 

This  profession  as  a  whole  has  not  given  the  full  benefits  of 
its  education,  training  and  ingenuity  to  the  industrial  cripples 
of  the  past.  The  more  we  investigate  the  problem  of  the  crip- 
ple, the  more  we  marvel  at  their  patience  and  the  fortitude  with 
which  their  calamities  have  been  met  and  endured.  They  have 
made  so  few  demands.  They  have  been  so  pitifully  eager  to 
cooperate  in  this  new  work.  They  are,  throughout  the  entire 
country,  for  the  first  time  seeing  the  opportunity  to  do  con- 
structive work  for  their  fellows,  not  only  by  showing  what  the 
maimed  and  handicapped  can  do,  but  by  acting  as  examples 
of  cheerfulness  and  continuity  of  purpose  for  all  to  follow. 
They  are  seizing  this  chance  to  do  their  bit  for  the  war  and  for 
their  country,  and  have  shown  such  intelligent  cooperation 
that  we  are  led  to  agree  with  Mr.  Fred  J.  Miller,  Past 
Vice-President  of  this  Society,  that  a  man  who  has  lost  a 
limb  becomes  thereafter  more  active  both  phj'sieally  and 
mentally. 

Now  the  needs  of  our  industrial  criijples  are  supplemented 
by  the  more  pressing  need  of  the  crippled  soldiers.  The  crip- 
pled soldier  is  at  a  disadvantage,  as  compared  with  the  in- 
dustrial cripple,  in  that  he  is  often  at  a  distance  from  aid  of 
various  kinds  at  the  time  that  the  crippling  takes  place,  and 
thus  misses  the  chance  for  the  early  re-education  that  is  desir- 
able and  necessary.  Second,  in  that  through  mistaken  kindness 
he  is  not  taught  work  of  any  kind  during  his  convalescence  and 
during  the  period  immediately  after  his  return  home;  in  fact, 
he  is  often  encouraged  by  misguided  friends  to  remain  idle 
until  the  possibility  of  teaching  the  maimed  member  and  the 
mind  that  has  stopped  learning,  has  decreased,  and  re-educa- 
tion becomes  more  difficult,  if  not  actually  impossible.  Third, 
through  the  terrible  physical  and  mental  anguish  that  often 
precedes,  as  well  as  follows,  the  crippling. 

The  crippled  soldier  has  the  advantage  over  the  industrial 
cripple  in  that  he  is  the  object  of  great  interest  and  patriotic 


sympathy,  therefore  is  a  member  of  the  community  to  be 
courted  rather  than  shunned ;  in  that  he  suffers  in  the  lime- 
light, and  therefore  is  practically  assured  of  assistance  as  soon 
as  the  world  is  convinced  as  to  what  he  needs;  in  that  he  will 
have,  if  he  has  not  now,  expert  training  at  his  disposal ;  in  that 
he  has  the  consolation  of  fame  and  of  having  done  something 
worth  while,  even  though  he  had  to  pay  the  penalty  of  being 
crippled  for  having  done  it. 

The  Engineer  and  the  Crippled  Soldier 

For  these  reasons  it  is  advisable  that  the  engineer  turn  his 
attention  immediately  to  the  problem  of  the  crippled  soldier, 
supplying  the  new  education  in  the  form  of  re-education  for 
this  soldier,  with  the  assurance  that  when  the  methods  and 
devices  have  been  supplied,  the  industrial  and  other  cripples 
will  benefit  exactly  as  will  the  crippled  soldier. 

We  have  already  brought  out,  in  papers  on  progress  in  crip- 
pled-soldier work,  the  various  needs  that  must  be  met.  One 
is  the  need  of  adapting  methods  and  devices  to  the  cripple, 
and  another  the  need  of  adapting  the  cripple  to  existing  meth- 
ods and  devices.  The  engineer  has  a  part  in  meeting  both  these 
needs,  that  is, 

a  In  inventing  or  adapting  detached  devices  that  will  make 
it  possible  for  cripples  to  do  various  kinds  of  work,  such  as 
various  devices  furnished  us  by  the  makers  of  the  Remington, 
Monarch  and  Smith  Premier  typewriters,  that  enabled  a  one- 
eyed,  legless,  one-armed  and  one-fingered  typist  to  write  many 
more  short  letters  in  a  given  time  than  can  the  unmaimed 
champion  typist  of  the  world; 

h  In  providing  artificial  limbs  to  replace  those  missing. 
Particular  attention  is  called  to  the  possibilities  of  inventing 
countless  designs  of  articulated  limbs  controlled  by  systema- 
tized use  of  the  trunk  muscles  controlling  the  joints  of  the 
limbs  by  means  of  wire  and  springs  for  replacing  other  muscles 
and  tendons; 

c  In  inventing  or  adapting  devices  that  may  be  attached  to 
the  cripple  himself,  not  to  replace  missing  limbs,  but  in  effect 
to  supply  new  ones,  i.e.,  additional  limbs  that  will  enable  him 
to  use  existing  equipment  and  thus  accomplish  work. 

Use  of  Supplementary  Limbs 

Artificial  limbs  may  therefore  be  supplemented  or  sup- 
planted by  what  we  have  called  "  supplementary  limbs,"  for 
examples,  (1)  a  ring  or  loop  attached  to  the  suspenders  or 
belt  for  assisting  a  one-anned  man  to  handle  a  shovel,  as  sug- 
gested and  used  practically  by  Dean  Cullamore  of  Delaware 
University;  (2)  yokes,  special  belts  and  grasping  devices  oper- 
ated by  pressure  of  the  body  against  the  work  bench;  (3)  "  the 
third  thumb  "  for  holding  a  magnifying  glass. 

Undoubtedly  for  all-around  and  general  purposes  it  would 
seem  to  many  people  presumptuous  to  attempt  to  improve 
much  upon  nature  in  the  question  of  the  design  of  the  human 
being.  There  is  a  resemblance  here  to  our  educational  sys- 
tems. Our  educational  systems  are  extremely  good  in  many 
cases  for  all-around  purposes,  but  they  can  be  easily  improved 
upon  by  any  one  who  knows  exactly  what  is  needed  for  a 
special  case.  We  therefore  urge  all  who  undertake  this  work 
of  specially  fitting  the  cripple  to  perform  an  activity  not  to 
hesitate  to  "  improve  on  nature  "  at  any  time.  This  new  view- 
point will  help  to  handle  many  difficult  cases.  We  hope  soon 
to  present  a  paper  showing  in  detail  practice  of  putting  an 
extra  number  of  limbs  at  the  disposal  of  the  unmaimed  worker, 
a  development  of  this  work  for  cripples. 


54 


ACCOUNT  OF  THE  ANNUAL  MEETING 


The  Journal 
Am.Soc.M.E. 


Simultaneous  Cycle  Motion  Chart 

We  have  been  much  assisted  in  adapting  both  devices  and 
cripples  by  the  use  of  our  Simultaneous  Cycle  Motion  Chart.' 
Through  the  elements  there  listed,  such  as  "  search,"  "  find," 
"  select,"  "  grasp  "  and  "  transport,"  we  have  been  enabled  to 
invent  or  suggest,  in  highly  repetitive  work,  some  contrivances 
that  are  creating  a  new  era  in  efficiency,  as  can  be  easily  re- 
alized when  the  comparative  simultaneous  cycle  motion  charts 
before  and  after  the  investigation  are  studied.  It  is  but  neces- 
sary to  call  attention  to  the  facts  that  all  "  grasping  "  is  not 
done  by  the  hand ;  that  "  positioning  "  may  even  be  a  function 
of  the  mouth;  that  the  ordinary  workman's  apron  with  its 
many  pockets  may  be  used  to  relieve  working  members  of  the 
body,  and  that  "  inspection  "  for  quantity  and  quality  is  by  no 
means  always  a  function  of  the  eyes.  There  is  an  opportunity 
in  "  the  de\'ice  to  handle  the  device  "  that  will  satisfy  the  yearn- 
ings of  the  most  ambitious  mechanical  and  inventive  mind,  a 
field  almost  without  end  that  will  eventually  make  the  new  era 
in  industry  date  from  the  sacrifices  of  this  war. 

[Major  Gilbreth  here  showed  some  pictures  of  methods  and 
devices  already  in  use,  valuable  as  suggestions  of  what  can  be 
done  along  these  lines.] 

DISCUSSION 

The  paper  called  forth  discussions  so  wide  and  varied  that 
one  speaker  suggested  that  the  objects  of  The  American  So- 
ciety of  Mechanical  Engineers  might  well  be  redefined  so  as 
"  to  include  every  subject  in  the  world."  At  least,  the  subject 
was  taken  up  from  many  different  angles  and  held  the  interest 
of  a  large  audience  throughout. 

CoL  W.  0.  Owen  wrote  that  Major  GObreth  had  struck  the 
true  note  when  he  referred  to  the  new  education.  It  wUl  be 
used  not  only  for  the  training  of  the  cripple,  but  for  the  train- 
ing of  the  more  active  man.  He  will  be  taught  to  do  his  work 
in  a  better  and  more  economical  way,  so  that  the  fatigue  of 
labor  will  be  materially  lessened.  He  approved  of  the  sug- 
gestion that  the  motions  of  individual  men  who  do  their 
work  better  than  their  neighbors  should  be  analyzed  with 
respect  to  time,  distance  and  motion,  and  said  that  if  the  best 
parts  of  these  motions  should  be  combined  into  a  new  motion 
the  apprentice  who  learns  this  new  motion  will  be  able  to  do 
the  work  in  shorter  time  and  with  less  fatigue  than  those 
whose  motions  he  has  combined.  He  agreed  with  the  author 
that  the  one  best  way  seldom,  if  ever,  exists  in  the  consecu- 
tive-motion, cycle  units  of  any  one  individual. 

In  speaking  of  the  relation  between  the  medical  man  and 
the  engineer  Colonel  Owen  wrote :  "  I  believe  that  there  is  but 
one  difference  between  individuals  which  makes  one  prefer  to 
be  an  engineer  and  the  other  to  be  a  medical  man.  It  is  purely 
a  matter  of  receiving  suggestions  one  on  top  of  the  other  until 
an  individual  finally  drifts  into  one  or  the  otlier  profes-ion. 

"I  do  not  agree  with  Major  Gilbreth  that  the  engineer  is 
best  fitted  to  determine  the  '  one  best  way '  or  to  formulate 
it  into  methods.  I  cannot  help  but  feel  that  the  medical  man 
is  the  best  fitted  for  these  purposes.  The  engineer  tried  his 
hand,  and  a  most  expert  hand  it  was,  at  Panama,  some  years 
ago,  and  failed,  and  I  rather  suspect  that  the  engineer  would 
have  failed  this  time  at  Panama  had  it  not  been  for  a  medical 
man  coming  to  his  assistance." 

George  Edward  Barton"  wrote  that  while  the  author's  paper 
presents  ideas  that  were  new  to  many,  the  subject  had  occupied 


^  See  Applied   Motion  Study,  Sturgis  &  Walton  Co.,  New  York. 
2  Director,  Consolation  House    (Vocational  scbool  for  convalescents), 
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his  entire  attention  at  Consolation  House  for  several  years. 
In  his  work  he  was  endeavoring  so  to  combine  the  engineer 
and  the  cripple  by  re-education  that,  by  making  a  virtue  of 
necessity,  the  cripple  was  assisted  to  health  and  remunerative 
labor.  This  inevitably  became  a  part  of  the  work  of  the  en- 
gineer and  not  of  the  doctor — or  even  of  the  orthopedist — 
for  it  was  essentially  treatment  not  by  "  physic "  but  by 
"  physics." 

To  illustrate,  he  considered  the  case  of  a  man  who,  as  a 
result  of  shock,  had  what  might  be  vulgarly  called  "  a  spas- 
modic sidewise  jerk  "  of  his  arm,  a  case  which  he  would  analyze 
as  follows : 

"What  have  we  got?" 

"  Well,"  says  the  doctor,  "  we  have  an  hysterical  condition 
of  incoordination." 

"  D n,"  say  I.    "  That's  a  liability.     What  have  we  for 

an  asset  ?  " 

"  Nothing,"  says  the  doctor. 

"  But  let  us  examine.  What  is  it?  What  is  this  '  spasmodic 
sidewise  jerk '?  " 

"  Analysis  shows  that  at  least  we  have  motion.  Well,  mo- 
tion is  of  value  throughout  the  entire  industrial  world,  is  it 
not?  " 

"  What  kind  of  motion  have  we  got  ?  " 

"  An  irregular,  intermittent,  horizontal  motion." 

''  Very  good.  Now,  how  can  such  a  motion  be  used  to  the 
therapeutic  advantage  of  the  patient,  resulting  in  some  useful 
product?  Or,  if  that  motion  cannot  be  so  used,  how  can  it 
be  transformed  into  some  other  motion  which  can  be  so  used  ?  " 

Mr.  Barton  continued :  "  AU  of  us  in  the  engineering  world 
know  that  the  problems  of  the  engineer  are  essentially  human 
problems;  but  those  in  the  world  who  are  not  engineers  re- 
gard his  heart  as  being  as  hard  and  cold  as  that  of  the  stone 
and  metal  with  which  he  works." 

W.  S.  Ayars  wrote  that  the  fact  must  not  be  overlooked  in 
the  problem  of  re-education  that  the  raw  material  to  be 
worked  with  is  human.  The  task  is  not  to  select  and  train  men 
for  certain  jobs  so  much  as  to  select  jobs  for  certain  men,  and 
then  to  train  the  man  and  modify  the  job  so  as  to  make  them 
fit  mutually.  In  the  scientific  selection  and  employment  of 
men,  it  is  admitted  that  one  of  the  strongest  points  in  favor 
of  assigning  a  man  to  his  job  is  the  man's  appetite  for  the 
job.  It  is  all  very  well  to  make  an  expert  typist  out  of  a  leg- 
less one-armed  man  who  has  a  natural  bent  toward  clerical 
work,  but  suppose  he  happens  to  have  been  an  electrical  line- 
man before  enlisting,  and  had  then  lost  two  legs,  or  even  one? 
Many  such  men  have  had  their  minds  bent  toward  electrical 
work  in  general,  and  are  agreeably  surprised  when  they  learn 
that  there  are  plenty  of  branches  of  electrical  work  where  the 
worker  can  sit  at  a  bench  and  earn  as  good  or  better  wages 
than  they  ever  earned  climbing  poles  and  splicing  wires. 

Professor  Ayars  went  on  to  describe  the  re-education  work 
that  is  being  done  in  Nova  Scotia  when  the  men  return  from 
Europe.  First,  in  the  convalescent  hospitals,  classes  were 
organized  in  such  work  as  boot  and  shoe  repairing,  automo- 
bile repairing  and  driving,  novelty  and  jewelry  work,  etc.,  in 
addition  to  English  branches  and  practical  mathematics.  This 
sort  of  work  is  vocational  training. 

What  we  call  re-education  is  the  intensive  training  given  to 
men  whose  wounds  or  disabilities  are  such  that  they  can  no 
longer  earn  a  living  at  the  occupations  they  had  before  en- 
listing. Any  man  who  is  so  disabled  that  he  is  entitled  to 
discharge  and  pension,  may  come  before  a  board  consisting 
of  at  least  one  regular  army  officer,  one  medical  officer,  and  a 
properly   qualified   civilian,   and   be   passed   for  re-education, 
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should  he  so  desire;  aud  every  effort  is  made  to  induce  the 
man  to  do  so.  He  must  then  decide  what  line  of  work  he 
wishes  to  take  up.  He  is  given  all  the  advice  and  help  and 
encouragement  possible,  and  is  frequently  persuaded,  but  never 
forced,  to  attack  some  lines  of  work  that  he  had  never  thought 
of  before.  When  he  has  made  his  choice,  he  can  get  his  dis- 
charge and  his  pension,  and  in  addition  will  receive  pay  and 
allowances  as  long  as  he  is  engaged  in  his  re-education. 

The  Nova  Scotia  Technical  College  contemplates  the  fol- 
lowing courses:  drafting,  garage  or  automobile  mechanics,  ma- 
chine-tool operation,  electrical  wireman,  steam-engine  opera- 
tion. These  are  intended  for  men  of  good  common-school 
education,  and  others  who  can  get  enough  of  elementary 
mathematics  in  the  vocational  training  classes  before  taking 
up  re-education. 

Then  for  men  of  mechanical  taste,  but  not  enough  elemen- 
tary education  for  any  of  the  above  courses,  there  is  a  course 
in  boot  and  shoe  making.  This  course  will  not  turn  out  "  cob- 
blers "  but  real  "  mechanics  in  leather,"  and  the  progress  made 
by  some  of  the  men  is  remarkable.  In  addition  to  all  the 
usual  hand  and  bench  tools,  there  is  a  flue  equipment  furnished 
by  the  United  Shoe  Machinery  Company,  and  the  men  are 
taught  to  build  a  shoe  from  the  bottom  up.  As  fast  as  they 
become  skilful  enough,  they  are  given  regular  work  and  paid 
for  it,  the  pay  going  into  a  fund  to  pay  for  a  complete  "  kit," 
so  that  upon  completing  the  course  the  graduate  has  a  fuU 
outfit  wherewith  to  set  up  on  his  own  account. 

Men  who  desire  to  take  up  certain  other  courses  are  ac- 
commodated by  placing  them  in  existing  schools  or  commercial 
establishments  where  they  can  learn  what  they  require.  A 
course  in  janitor  work  is  now  being  worked  out  for  such  men, 
covering  the  care  and  operation  of  boilers  and  heating  systems, 
a  little  elementary  arithmetic  and  English,  and  the  simple 
knowledge  of  repairs  to  wiring,  steam  pipes  and  plumbing 
that  a  good  janitor  should  possess. 

One  of  the  many  difficulties  encountered  in  this  work  is 
the  fact  that  the  men  cannot  be  handled  in  anything  like 
groups  or  classes.  The  work  is  practically  tutorial :  each  man 
is  a  unit.  They  are  assigned  to  the  instmctor  each  one  in  turn 
as  he  is  passed  by  the  board;  they  are  of  aU  "  sizes,"  mentally 
speaking :  what  is  hard  for  one  man  is  easy  for  another. 

Thus  in  the  face  of  such  conditions,  how  are  we  going  to 
stop  and  apply  Mr.  Gilbreth's  tests  and  studies?  And  where 
are  we  to  get  the  men  and  the  money  to  perform  these  tests'? 
And  how  do  we  know  that  after  A  has  been  studied  and  tested 
for  six  months,  and  satisfactorily  started  on  his  course,  that 
the  data  gained  by  such  a  test  will  have  the  slightest  bearing 
on  B,  with  a  similar  injury? 

One  point  to  be  considered  is  the  necessity  for  getting  these 
men  started  promptly.  Here  again  we  encounter  the  difficulty 
of  applying  Gilbreth's  personal  studies  and  tests.  Where  shall 
we  ever  find  the  number  of  properly  qualified  motion-study 
experts  to  handle  not  dozens  but  thousands  of  cases? 

It  might  be  argued  that  a  few  specimen  cases  could  be  in- 
tensively motion-studied,  and  the  data  applied  to  all  similar 
cases.  It  is  conceded  that  motion  study  offers  the  best  method 
of  finding  the  standard  way  for  a  standard  man  to  do  any 
given  piece  of  work,  skilled  or  unskilled.  But  when  the  num- 
ber of  different  possible  injuries  is  considered;  and  the  number 
of  different  possible  personalities ;  and  the  number  of  different 
possible  trades,  jobs,  or  subdivisions  thereof,  then  the  num- 
ber of  permutations  and  combinations  would  startle  the  most 
hardened  mathematician  that  ever  lived,  and  the  job  of  prop- 
erly fitting  the  men  to  the  jobs  would  require  a  small  army  of 
highly  paid  experts. 


The  work  with  the  crippled  soldier  is  very  inspiring  and 
congenial.  The  men  are  alert,  cheerful  and  responsive;  absolute- 
ly square  and  honest  in  their  work,  and  with  the  unconscious 
courtesy  and  respectfulness  bred  into  them  by  military  disci- 
pline. They  are  likewise  scrupulously  neat  and  clean,  always 
clean  shaved,  with  clothing,  buttons  and  boots  in  spotless 
order;  all  but  two  or  three  still  wear  their  uniforms,  and  even 
those  who  have  donned  civilian  garb  have  retained  the  little 
gold  "  wound  stripe "  on  the  sleeve,  and  always  wear  the 
little  copper  button  of  the  returned  soldier.  A  great  many 
of  them,  to  paraphrase  from  one  of  GUbreth's  other  papers, 
will  bless  the  day  they  were  wounded,  for  already  we  have 
placed  men  who  have  finished  their  courses  in  far  better  paid 
jobs  than  they  held  before  enlisting,  or  would  have  held  at 
present  had  they  never  enlisted. 

Prof.  Erank  E.  Sanborn '  was  of  the  opinion  that  the  work 
with  the  crippled  soldier  should  be  begun  while  they  are  still 
in  the  hospital,  and  as  early  as  their  nervous  conditions  will 
allow.  The  men  have  all  left  some  occupation  to  take 
temporarily  that  of  the  soldier.  As  they  lie  in  the  hospitals 
and  think  of  their  wounds,  they  cannot  but  wonder  how  they 
are  going  to  get  on  in  the  future,  what  they  will  be  able  to  do 
for  a  livelihood.     The  outlook  is  decidedly  blue. 

There  is  nothing  better  to  inspire  these  men,  to  cheer  them 
up  and  to  set  their  thoughts  in  a  constructive  channel,  than 
to  have  brought  to  their  attention  those  things  which  other 
cripples  have  done.  These  things  can  be  illustrated  by  mov- 
ing pictures  and  explained  by  talks.  Information  should  be 
given  about  schools  for  their  re-education  for  some  occupa- 
tion. These  pictures  need  not  necessarily  be  the  one  best  way 
to  do  the  work,  but  they  will  serve  their  purpose  if  they  make 
the  cripples  hopeful  and  implant  the  thought  that  what  one 
cripple  has  done  another  may  do.  When  the  men  are  able  to 
begin  their  re-education  along  the  lines  of  either  their  old  work 
or  a  new  occupation,  what  is  more  natural  than  to  teach  them 
the  very  best  way  of  doing  the  work,  a  best  way  that  is  not 
entirely  dependent  upon  someone's  whim  or  say  but  a  way  that 
can  be  shown  to  be  the  best  by  means  of  measurements,  scien- 
tifically obtained — measurements  of  motion,  time,  quality  and 
quantity  of  output  and  fatigue. 

In  learning  a  way  of  doing  work,  the  cripple  or  the  whole 
man  usually  follows  the  motions  of  his  instructor.  These  may 
be  made  so  quickly  that  the  learner  can  neither  catch  them 
nor  visualize  them.  Until  he  can  do  so,  he  will  make  no 
progress.  It  is  not  enough  or  even  right  that  the  instructor 
go  through  the  motions  slowly,  for  slow  motions  are  not  in 
the  same  path  as  quick  ones  and  a  learner  should  learn  the 
quick  ones  at  the  start.  Therefore,  pictures  of  the  path  desired 
are  helpful  and  still  more  so  are  the  wire  models  of  the  paths 
and  the  speed. 

The  Government  is  planning  for  reconstruction  hospitals 
in  this  country  and  for  re-education  centers  connected  there- 
with. It  is  hoped  that  it  will  follow  out  the  suggestions  of  the 
author  and  find  the  one  best  way  for  each  part  of  an  occupa- 
tion and  the  one  best  way  for  the  different  classes  of  cripples, 
and  have  that  way  taught  in  the  centers. 

A.  L.  Curado"  wrote  of  the  willow  furniture  industry  as 
affording  a  remunerative  occupation  for  the  cripple.  It  is  an 
occupation  in  which  a  man  sits  while  at  work  on  a  bench 
similar  to  a  cobbler's  bench.  There  is  no  machinery,  the  tools 
are  few,  the  work  is  not  too  heavy  and  is  very  healthy.    There 
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is  a  very  great  opportunity  for  creati\e  work  in  this  Hue  of  in- 
dustry, as  the  uses  to  which  willow  may  be  put  are  innumer- 
able. 

In  picking  out  an  industry  for  a  cripple,  the  willow  furni- 
ure  industry  as  well  as  any  other,  four  fundamental  factors 
must  always  be  considered:  (1)  Can  this  work  be  done  by  a 
cripple?  (2)  Is  there  an  economic  value  to  the  work?  (3)  Can 
the  cripple  compete  with  a  non-cripple  in  the  work?  and  (4) 
What  about  teachers? 

Horace  B.  Drui-y'  commended  Major  Gilbreth's  power  of 
seeing  very  vividly  possibilities  of  which  the  world  at  large  is 
hardly  aware.  He  has  given  a  tremendous  stimulus  to  thought 
along  the  line  of  motion  study.  In  its  relation  to  the  re-educa- 
tion problem  a  field  has  been  opened  in  which,  fortunately, 
there  is  no  set  order  but  in  which  it  is  possible  and  necessary 
to  reconstruct  rapidly  and  freely.  There  are  a  thousand  dif- 
ferent ways  in  which  men  are  crippled  and  a  thousand  com- 
plexities of  occupation  to  which  they  may  or  may  not  be  fitted. 
There  is  no  other  way  of  approaching  this  problem  except  by 
charting  and  measuring,  by  gathering  all  sorts  of  data  and  by 
making  the  most  careful  study,  all  of  which  offers,  besides,  a 
great  opportunity  and  need  for  comprehending  the  psycholo- 
ical  and  physiological  basis. 

Dr.  W.  K.  Dunton,  Jr.,''  was  greatly  impressed  by  the  author's 
desire  to  educate  the  industrial  cripple,  as  the  society  of  which 
he  is  president  is  at  present  perfecting  an  organization  of  in- 
dividuals and  social  agencies  to  assist  the  industrial  cripple 
in  finding  his  proper  niche. 

Dr.  Dunton  went  on  to  say :  "  If  we  could  refer  to  a  Na- 
tional Museum  such  as  Mr.  Gilbreth  describes  for  labor  saving, 
fatigue  eliminating  and  prosthetic  appliances,  we  would  be 
spared  much  of  the  effort  which  we  are  now  expending.  In 
a  recent  inquiry  concerning  prosthetic  appliances  we  were 
amazed  to  find  how  very  difficult  it  is  to  obtain  information. 
Here  alone  is  a  subject  in  which  the  engineer  should  cooperate 
with  the  surgeon.  The  latter's  knowledge  of  mechanics,  or 
even  physics,  is  usually  not  so  extensive  that  an  engineer  can- 
not give  him  much  aid.  On  the  other  hand,  the  specialist  in 
nervous  and  mental  diseases  can  best  appreciate  that  any 
effort  wliieh  t^nds  to  eUminate  fatigue  from  our  daily  lives 
tends  also  to  decrease  the  waste  of  human  energy,  diminish  the 
number  of  dependents,  and  generally  improve  economic  con- 
ditions. 

'•  Part-time  workers  would  help  to  solve  many  of  these  ques- 
tions. A  convalescent  from  pneumonia,  a  heart  ease,  or  a 
neurasthenic  is  undoubtedly  a  cripple  in  the  sense  used  by 
Major  Gilbreth.  Many  such  cases  may  be  capable  of  a  half 
day's  work  or  a  half  hour's  work  four  or  five  times  a  day. 
Two  such  men  could  make  one  day  on  a  machine,  so  that  the 
latter  would  not  be  i<lle." 

Dr.  H.  E.  Holsey"  thought  tliat  from  a  psychological  view- 
point the  plu-ase  "  disabled  soldier "  would  be  preferable  to 
"  crijjpled  soldier,"  as  the  latter  implies  entire  loss  of  function 
whereas  the  former  suggests  the  loss  of  certain  parts  that 
function  but  are  not  of  necessity  incapacitated  or  incompetent. 
Otherwise  the  author  has  combined  his  philosophy  and  his 
psychology  admirably.  He  has  understood  the  importance  of 
satisfving  the  mental  as  well  as  the  physical  benefit.     "  It  is 
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one  of  the  greatest  satisfactions  to  the  human  that  he  can 
feel,  though  disabled,  that  there  are  ways  by  which  he  can 
remain  on  the  pay  roll  of  the  world. 

"  To  achieve  extraordinary  results,  to  cultivate  efficient  habit 
forming  is  the  important  part  in  re-education.  To  measure 
and  guide  the  habit  and  give  it  character  is  the  problem  pre- 
sented by  the  disabled  human."  Intensive  education  by  means 
of  micromotion  produces  such  results.  It  is  rapid  and  under- 
standable and  at  the  same  time  can  be  applied  to  the  able  as 
well  as  to  the  disabled. 

Wiilard  E.  Hotchkiss'  pointed  out  that  too  much  emphasis 
could  not  be  placed  on  the  necessity  of  analyzing  problems  and 
finding  out  how  to  proceed  before  attempting  to  solve  them. 
The  Gilbreths'  work  in  substituting  photography  and  psychol- 
ogy for  the  stop  watch  and  their  development  of  motion  study 
with  the  finer  instruments  and  with  the  more  intensive  methods 
of  analysis  were  cases  in  point. 

Professor  Hotchkiss  felt  that  the  phrase  "  the  one  best 
way  "  should  have  both  a  time  and  a  subject-matter  limitation, 
for  the  reason  that  the  method  which  appears  to  be  the  "  one 
best  way  "  of  doing  a  thing  today  may  not  appear  so  tomor- 
row, as  a  new  invention  in  a  field  apparently  quite  remote 
from  the  one  in  wliich  a  particular  process  has  been  developed 
may  entirely  change  the  relevancy  and  effectiveness  of  that 
process. 

Edward  Cassidy,"  who  became  blind  some  years  ago,  wrote 
that  he  has  been  able,  nevertheless,  to  transfer  some  of  his  tech- 
nical knowledge  and  experience  to  the  blind  in  Massachusetts 
and  from  his  connections  with  them  he  realizes  the  ever-grow- 
ing need  of  the  knowledge  of  the  active-sighted  man  or  woman. 
These  people  can  be  of  help  in  securing  for  the  blind  a  great 
many  positions  in  manufacturing  plants  which  they  could  fill 
successfully  if  it  were  not  for  the  fact  that  the  employers' 
liability  act  prohibits  them  from  obtaining  positions  such  as 
packing  shoes  in  boxes,  packing  candy  in  boxes,  pasting  on 
labels,  private  switchboard  operators,  taking  messages  by 
telephone,  timekeepers,  even  stenographers  taking  shorthand 
minutes  of  meetings — positions  that  blind  people  are  amply 
able  to  fill.  Mr.  Cassidy  is  of  the  opinion  that  the  time  is  not 
far  distant,  due  to  the  ever-increasing  blindness  among  our 
people,  when  business  men  will  be  forced  to  recognize  the 
capabilities  of  blind  persons  and  to  secure  for  them  self- 
supporting  work. 

Dr.  F.  L.  Marshall'  wrote  he  had  discussed  with  the  author 
the  possibility  of  employing  cripples  in  prophylactic  dentistry 
and  was  led  to  believe  from  his  experience  in  helping  demon- 
strate that  it  was  possible  for  a  cripple  with  one  ej'e,  one  arm 
and  no  legs  to  thoroughly  clean  a  patient's  teeth,  and  that  this 
field  would  be  adapted  for  the  crippled.  The  manual  dexterity 
and  knowledge  required  for  this  class  of  work  would  not  be 
difficult  to  acquire,  and  in  a  few  months'  time  a  man  of 
ordinary  intelligence  should  be  in  a  way  to  become  self- 
supporting. 

Professor  J.  B.  Miner  called  attention  to  the  fact  that  Major 
Gilbreth's  paper  and  his  basic  contribution  to  motion  study 
suggested  three  ways  in  which  the  science  of  human  beha\dor 
comes  Ln  touch  with  this  important  movement.     The  oldest  of 
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these  points  of  contact  between  psychology  and  the  better  ad- 
justment of  man  to  his  work,  is  in  the  study  of  fatigue.  The 
mass  of  accumulated  data  has  recently  been  illuminated  by 
Thorndike's  experimental  demonstration  of  the  difference  be- 
tween the  feeling  of  weariness  and  the  decrease  in  output  due 
to  exhaustion  which  is  only  corrected  by  rest. 

The  second  broad  field,  which  is  perhaps  more  worked  by 
the  psychologist  than  by  any  other  scientist,  is  the  study  of  the 
learning  process.  Dr.  Thurstone  has  recently  developed  an 
equation  for  the  learning  process  which  promises  to  enable  us 
to  foretell  an  individual's  limit  of  ability  early  in  the  practice 
curve. 

The  third  point  of  contact  is  in  the  selection  of  men  for 
particular  jobs.  Methods  for  selecting  salesman,  which  have 
been  worked  out  by  the  Bureau  of  Salesmanship  Research  at 
the  Carnegie  Institute  of  Technology  have  proved  to  be  not 
perfect,  but  enough  better  than  those  previously  used  to  cause 
them  to  be  adapted  to  the  purpose  of  selecting  officers  for  the 
national  army. 

The  rehabilitation  of  cripples  will  become  a  lasting-  con- 
tribution to  all  workmen.  Groups  of  cripples  afford  a  rare 
opportunity  for  experiments  under  controlled  conditions  which 
are  so  diCficult  to  provide  in  normal  industrial  life.  The  im- 
portance of  this  strategic  chance  to  study  selection  and  learn- 
ing problems  under  standardized  conditions  has  been  empha- 
sized at  present  by  the  opening  at  Carnegie  Institute  of  about 
the  first  school  for  training  wireless  operators  for  the  army, 
as  distinct  from  service  in  the  navy  or  in  the  aviation  corps. 
Thus  far  about  200  of  the  applicants  for  the  school  have  each 
been  tested  for  an  hour  by  a  carefully  arranged  series  of 
mental  and  motor  tests.  In  helping  to  improve  the  selection 
and  training  of  wireless  operators,  there  wiU  be  an  opening  for 
certain  types  of  cripples  which  should  place  them  in  line  for 
skilled  work  after  the  war. 

John  Younger  dwelt  upon  Major  Gilbreth's  proposition 
that  virtually  we  are  all  cripples,  or  conversely,  there  are  no 
cripples.  He  went  on  to  say :  "  It  is  an  interesting  philosophy 
to  carry  this  out,  and  reason  that  man  at  present  has  actually 
crippled  himself  throughout  the  ages,  and  as  a  tool-using 
animal  lias  actually  improved  on  nature  to  tlie  extent  of  pro- 
viding himself  with  all  sorts  of  extra  limbs  and  organs.  The 
telephone,  for  example,  is  in  its  fundamental  sense  nothing 
more  or  less  than  an  extended  ear,  by  which  we  can  listen  to 
conversations  between  New  York  and  San  Francisco.  The 
pencil  and  the  pen  are  peculiarly  shaped  fingers  with  which 
one  can  make  marks.  Man  himself — the  animal — cannot  cut 
steel,  but  with  the  machine  tools,  etc.,  he  uses,  he  has  provided 
himself  limbs  whereby  he  can  mold  the  metals  according  to 
his  fancy. 

"  One  great  result  of  the  work  of  Major  Gilbreth  and  his  col- 
leagues will  be  that  the  cripple  will  no  longer  be  relegated  as 
an  outcast.  He  will  be  treated  as  an  honorable  member  of 
society,  for  just  as  there  is  no  stigma  attached  to  the  manu- 
facturer who  is  out  of  date  with  his  deficient  machine  tools, 
80  there  should  be  no  stigma  attached  to  the  man  with  deficient 
limbs. 

"  In  order  to  deal  with  this  problem  constructively,  each 
engineer,  each  designer  should  take  his  own  particular  work 
and  see  what  he  can  do  in  his  sphere  to  make  his  macliine 
available  to  those  crippled.  It  is  possible  to  design  very  sim- 
ply and  very  cheaply  the  slight  modification  to  the  existing 
motor  truck,  so  that  it  can  be  operated  by  a  legless  man  or  a 
man  with  one  leg,  or  a  man  with  one  arm,  or  similar  varia- 
tions." 


Eugene  R.  Pike '  related  some  of  the  experiences  of  the  city 
of  Chicago  in  its  endeavor  to  re-educate  its  crippled  citizens. 
An  investigation  and  survey  of  the  question  was  made  with 
the  object  of  determining  the  best  methods  that  would  serve 
the  purpose,  the  probable  expense  of  installing  such  methods, 
and  also  the  securing  of  an  estimate  of  the  advantages  which 
might  reasonably  be  expected  to  accrue  from  the  establishment 
of  such  methods  of  organizations. 

Mr.  Pike  further  continued :  "  During  our  investigations  we 
found  in  one  industrial  plant  alone,  where  an  average  of  from 
5000  to  10,000  men  have  been  steadily  employed,  that  the  rec- 
ords in  the  ofifice  of  the  company's  surgeon  show  that  during 
a  period  of  30  years'  operation  there  were  35,000  surgical 
cases  resulting  from  injuries  received  within  this  plant.  This 
indicates  that  one  out  of  every  seven  or  eight  of  the  employees 
received  an  injury  requiring  surgical  attention,  and  when  the 
fact  is  stated  that  this  plant  is  one  of  the  modernly  equipped 
plants  in  regard  to  safety  appliances,  we  commence  to  realize 
what  this  question  means  to  the  average  equipped  industrial 
plant  and  the  country  as  a  whole.  Most  of  these  cases,  we 
found,  left  the  victim  of  the  accident  usually  '  crippled  for 
life '  in  some  degree,  ranging  from  the  loss  of  a  portion  of 
a  finger  to  the  total  loss  of  a  hand,  or  leg;  loss  of  sight  in  one 
or  both  eyes;  of  even  the  loss  of  several  members,  and  in  prac- 
tically all  cases  it  seems  to  be  the  irony  of  fate  that  the  in- 
jured or  lost  member  was  the  member  that  was  chiefly  relied 
upon  by  the  victim  in  the  earning  of  his  living  and  the  per- 
formance of  his  work." 

The  investigations  have  led  to  two  conclusions,  namely:  (1) 
The  problem  should  be  handled  as  a  re-educational  problem 
along  local  lines,  because  local  conditions  vary  throughout  the 
country,  but  each  local  organization  should  cooperate  with  a 
national  association  of  a  similar  nature;  (2)  the  re-educational 
requirements  of  this  class  of  work  are  very  closely  related  to 
tjie  present  public-school  system,  in  which  manual  training  is 
provided  for  both  young  and  old. 

The  Board  of  Education  of  Chicago  has  already  under  con- 
sideration a  plan  submitted  by  the  Comptroller's  Department 
that  contemplates  the  use  of  technical  high  schools,  and  the 
employment  of  qualified  experts  for  the  following  purposes: 

1.  The  training  of  instructors  in  this  new  education  and 
science ; 

2.  The  manufacture  and  instructions  of  the  use  of  artificial 
limbs; 

3.  The  adaptation  of  mechanical  appliances  to  the  adjust- 
ing of  the  cripple's  remaining  physical  members,  so  as  to  re- 
place those  that  were  lost  and  assist  the  artificial  limbs  in  the 
furtherance  of  physical  functions; 

4.  The  re-educating  and  scientific  analysis  of  any  crippled 
persons  so  as  to  fit  them  to  do  work  for  which  they  are  best 
suited,  mentally  and  physically,  thereby  still  retaining  for  the 
use  of  the  country  the  brains  and  ambitions  that  are  not  in- 
jured, for  which  there  is  an  ever-increasing  demand  in  in- 
dustry. 

The  Department  of  Public  Welfare  of  the  city  of  Chicago 
has  undertaken  the  making  of  a  survey  of  the  civilian  crippled 
and  the  maimed  of  the  city  of  ("hicago,  and  also  the  making 
of  arrangements  for  the  placing  of  the  re-educated  cripple 
when  he  has  been  properly  equipped  and  re-educated  by  the 
re-educational  school  in  occupations  of  worth. 

C.  W.  Rice  outlined  the  work  of  the  reclamation  of  cripples 
in  France.     The  work  is  centered  in  the  so-called  National 
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Office  of  Cripples  and  Re-Formed  Men,  an  organization  belong- 
ing to  the  Ministries  of  Labor,  Interior,  and  War. 

The  work  is  carried  on  along  very  broad  lines,  and  its  im- 
portance is  fully  realized.  After  the  war  of  1870-1871  in 
France  there  were  only  a  few  thousand  wounded  and  only  2700 
men  who  had  undergone  amputations.  It  is  estimated  that  in 
the  present  war  by  March  1,  1916,  in  all  the  belhgerent  coun- 
tries there  were  about  3,000,000  cripples,  and,  in  round  figures, 
10,000,000  wounded. 

The  professional  re-education  of  cripples  is  based  on  the 
following  jjrinciples:  In  the  first  place,  all  cripples  are  divided 
into  two  main  classes;  those  capable  of  such  re-education  and 
those  who  must  be  taken  care  of  by  vaiious  forms  of  assistance, 
such  as  pensions,  soldiers'  homes,  etc.  The  division  is  along 
purely  economic  lines;  those  capable  of  re-education  being  tlie 
men  who,  in  spite  of  their  crippled  state,  still  represent  a  social 
value  close  to  normal.  It  is  estimated  that  about  80  per  cent 
of  wounded  belong  to  this  class. 

The  treatment  of  such  people  is  divided  into  the  following 
branches : 

1.  Purely  medical  treatment,  in  the  widest  sense  of  this  term, 
with  the  \aew  to  bettering  conditions. 

2.  Development  of  artificial  organs  to  take  place  of  those 
lost  or  incapacitated. 

3.  The  invention  or  development  of  new  tools  or  even  new 
methods  of  production,  so  designed  as  to  utilize  the  limited 
ability  of  the  cripples. 

The  vocational  selection,  or,  as  it  is  called  in  France,  indus- 
trial orientation  of  the  cripples,  which  means  direction  of  their 
efforts  into  lines  where  they  may  be  most  useful,  together  with 
means  for  finding  jobs  for  re-educated  cripples,  forms  an  im- 
portant part  of  these  new  activities. 

The  entire  spirit  of  the  work  is  to  give  men  wounded  in  the 
defense  of  their  country  means  to  continue  a  useful  existence 
and  take  part  in  the  industrial  life  of  the  nation,  and  it  is  be- 
lieved that  this  effort  will  be  materially  helped  out  by  the  gi-eat 
impending  scarcity  of  labor  throughout  the  world. 

C.  N.  Underwood  gave  an  interesting  talk,  illustrated  by 
motion  pictures,  upon  the  remarkable  case  of  a  crippled  em- 
ployee at  the  factory  of  the  Remington  Typewriter  Works. 
For  thirty-seven  years  he  was  afPieted  with  sciatica  and  inflam- 
matory rheumatism,  and  now  he  is  a  cripple  from  bust  to 
knees,  with  the  exception  of  his  arms.  After  being  given  up 
to  die  by  a  council  of  five  physicians,  four  of  whose  funerals 
he  has  since  attended,  he  learned  the  trade  of  jeweler.  Pre- 
vious to  his  affiiction  he  had  been  a  machinist.  He  is  now  an 
operator  in  the  experimental  department  of  the  works,  and 
runs  any  kind  of  a  machine.    He  works  sitting  or  standing. 

The  motion  pictures  showed  the  man  at  his  work  as  an  in- 
spector of  typewriters,  and  also  dexterously  performing  some 
of  the  everyday  operations  of  life,  such  as  dressing  and  un- 
dressing, for  which  purpose  he  has  designed  very  clever  de- 
vices. The  joints  of  his  body  are  rigid,  so  that  he  is  unable 
to  bend,  and  therefore  he  has  devised  tongs  for  picking  up 
articles  from  the  floor,  for  drawing  on  his  socks,  etc.  He 
uses  the  point  of  his  crutch  for  removing  his  shoes  and  socks. 
The  crutches  are  of  his  own  design.  At  the  top  is  a  ring  on 
swivels  which  enables  him  to  let  go  of  the  crossbar  of  the 
crutch  and  work  at  the  machine  without  any  danger  of  the 
crutch  getting  away  from  him.  By  letting  go  of  the  crossbar 
and  supporting  himself  by  his  forearm  on  the  ring,  he  can 
carry  objects  which  he  could  not  otherwise  grasp  with  his 
hands  on  the  crossbar. 

Mr.  Underwood  said  the  man  was  not  onlv  one  of  the  most 


skillful  workmen  in  the  factory,  but  one  of  the  happiest,  and 
the  only  thing  that  arouses  his  anger  is  the  sight  of  some 
cripple  begging. 

Mr.  Underwood  also  showed  the  rapid  work  of  a  one-armed 
clerk  in  sharpening  his  lead  pencil,  making  entries  from  time 
cards  on  to  schedule  sheets,  making  entries  in  a  small  book,  on 
tags,  small  cards,  etc.  He  holds  the  paper  on  which  he  writes 
with  the  little  finger  of  his  hand. 

Dr.  A.  Cullamore  '  held  that  the  problem  discussed  by  Major 
Gilbreth  was  not  as  simple  as  his  treatment  might  seem  to  indi- 
cate. The  problem  in  reality  is  twofold:  first,  training  the 
cripple  to  function  in  the  economic  life  of  the  community  by 
making  him  capable  of  doing  productive  work  and  earning  his 
daily  bread;  and  second,  which  is  perhaps  of  even  more  im- 
portance to  the  cripple,  and  to  some  extent  to  the  community 
in  general,  making  it  possible  for  him  to  take  his  place  in  the 
social  life  of  his  community-  He  should  be  able  to  derive  real 
satisfaction  from  life  and  to  enjoy  the  fruits  of  his  labor  on 
a  par  with  his  fellows. 

Dean  Cullamore  continued,  "  In  training  a  cripple  to  earn 
his  living,  intense  specialization  is  the  keynote.  We  must  not 
strive  to  ape  or  duplicate  nature  in  any  degree,  but,  as  is 
pointed  out  in  the  paper,  to  find  the  one  best  way  on  the 
basis  of  merit  alone.  We  must  transcend  nature  in  every 
case,  and  that  is  the  job  of  the  engineer.  This  is  perfectly 
possible.  One  instance  will  suffice.  The  human  eye  is  good, 
perhaps  best,  for  general  purposes;  but  when  a  high  degree 
of  specialization  is  desired,  we  turn  to  the  telescope,  the  micro- 
scope and  the  camera.  In  this  specialized  work  the  man  with 
two  normal  eyes  is  a  helpless  cripple — that  is,  from  the  stand- 
point of  a  cripple. 

"  What  we  want  in  vocational  education  is  abnormality. 
Siiecialization  seeks  to  produce  abnormality  along  predeter- 
mined lines.  Abnormality  means  specialization.  Our  problem 
is  not  to  make  a  man  normal,  but  to  take  advantage  of  his 
abnormality  for  his  own  benefit.  These  cripples  are  then 
forced  specialists,  that  is,  their  specialization  has  been  forced 
upon  them.  Therefore,  let  us  treat  them  as  such  and  see  that 
we  devise  instruments  to  make  their  specialization  commer- 
cially possible  and  profitable.  That  is  our  whole  function  in 
this  regard. 

"  For  years  we  have  made  clumsy  attempts  to  equip  men 
who  have  lost  limbs  in  a  way  to  produce  normality,  believing 
that  this  solved  the  problem.  Nothing  could  be  further  from 
the  truth.  Economically,  specialization  or  abnormality  is  suc- 
cess. 

"  Why  not  be  scientific,  and  determine  the  equipment  on  the 
basis  of  the  merits  of  the  case.  The  wheelbarrow  was  invented 
for  a  two-armed  man,  with  one  wheel  and  two  handles.  The 
express  wagon,  however,  has  one  handle  and  four  wheels,  and 
will  maintain  its  balance.  Our  purpose  should  be  to  detei-mine 
the  case  on  its  merits  alone. 

"  Another  point  not  generally  taken  into  consideration  is 
the  change  in  the  normal  psychology  of  an  individual  which 
comes  with  the  crippling.  To  every  man  who  has  been  crip- 
pled two  things  must  be  shown  which  are  of  equal  importance 
to  him:  first,  that  he  can  earn  a  living;  and  second,  that  he 
can  enjoy  the  living  thus  earned  normally  with  his  fellows. 

"  The  time  to  do  this  is  before  the  psychological  change  has 
been  formed — to  forestall  it  rather  than  later  to  have  to  mod- 
ify it.  It  should  be  done  in  the  hospital,  and  it  can  be  done 
by  these  moving-picture  studies,  if  they  are  pnt  across  in  the 
right  sort  of  form." 
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D.  McMurtrie,'  director  of  Red  Cross  cripple  work,  dis- 
cussed some  of  the  factors  that  must  be  generally  taken  into 
consideration  in  fixing  up  the  cripple. 

There  are  the  human  considerations.  The  war  cripple  is 
extremely  discouraged  at  first,  and  the  friendship  and  confi- 
dence of  each  individual  must  be  gained  before  anything 
further  can  be  done.  He  must  be  started  along  the  right  path 
by  the  right  people.  There  are  a  good  many  difBculties  in  get- 
ting a  man  to  come  around  to  the  position  where  he  wants  to 
go  out  and  earn  his  living  and  do  his  full  duties.  Soldiers 
especially  have  been  leading  a  life  that  is  absolutely  different 
from  that  of  the  civilian.  They  have  been  relieved  of  certain 
responsibilities,  and  have  shouldered  other  responsibilities,  so 
that  when  a  man  comes  back  who  has  been  three  years  at  the 
front,  he  has  been  where  he  has  not  had  to  think  where  his 
breakfast  will  come  from,  nor  of  where  he  would  get  his  next 
suit  of  clothes.  The  first  task  will  be  to  rebuild  his  initiative 
and  his  economic  responsibility. 

Another  point  is  that  the  cripple's  difficulties  are  not  always 
of  his  own  making,  but  are  caused  by  the  attitude  of  the  com- 
munity. First  it  pities  him,  and  offers  to  extend  charity  in- 
stead of  giving  him  a  chance  to  hold  a  job.  Until  that  attitude 
of  the  public  changes,  war  cripples  will  have  a  very  difficult 
time. 

In  considering  the  choice  of  trades  for  a  cripple,  the  general 
principles  to  be  followed  are  that  the  trade  must  first  be  a 
growing  trade,  not  one  in  which  employment  is  growing  less 
rather  than  greater.  It  must  be  a  trade  that  the  man  can  fol- 
low in  spite  of  his  handicap,  and  it  must  be  one  in  which  he 
can  hold  not  one  job  only,  but  a  thousand.  There  has  been  a 
tendency  in  providing  work  for  war  cripples  to  devise  special 
lathes  and  machines  for  the  cripple;  but  if  that  is  carried  too 
far,  a  man  who  loses  his  position  will  be  unable  to  go  out  and 
get  another  job  in  the  labor  market. 

The  man's  former  experience  and  education  must  also  be 
considered,  and  if  he  is  to  be  prepared  for  work  that  his  past 
experience  has  equipped  him  for,  he  is  being  done  an  economic 
good.  The  day  of  the  pension  is  past,  and  it  is  realized  now 
that  the  first  duty  of  the  nation  toward  the  returned  man  is 
not  to  pay  him  a  pension,  not  just  to  entertain  him  and  regard 
him  as  a  hero,  but  to  give  him  the  best  possible  chance  to  get 
and  hold  a  good  job.  Plans  are  now  under  way  so  that  the 
American  soldiers  will  be  treated  in  that  way  rather  than  in 
the  way  that  they  have  been  treated  in  the  past. 

Fred  J.  MUler  recalled  a  statement  by  a  medical  authority 
that  a  great  many  men  who  have  amputations  of  a  limb  were 
thereby  improved  physically  and  mentally;  that  they  were 
apt  to  be  more  vigorous  and  better  men  than  they  were  before. 
The  theory  underlying  this  seems  to  be  that  the  human  ma- 
chine was  first  devised  for  an  entirely  different  life  from  that 
which  we  now  lead;  limbs  were  given  us  for  the  purpose  of 
actively  pursuing  game  by  our  own  strength,  niuning  and 
leaping  and  tussling  in  a  general  way,  and  climbing  trees.  We 
do  not  do  that  very  much  any  more.  In  consequence,  we  have 
an  engine  department,  so  to  speak,  consisting  of  the  stomach, 
lungs  and  heart,  designed  for  a  different  kind  of  work  from 
that  it  now  does;  and  if  we  amputate  a  limb,  we  have  still 
the  same  department  for  producing  energy  that  we  had  before, 
and  .the  result  is  that  a  greater  amount  of  energy  is  poured 
into  the  remainder  of  the  body  and  evinces  itself  in  greater 
activity.  Mr.  Miller  cited  a  number  of  cases  that  he  had  found 
in  confirmation  of  this  opinion.  He  also  believed  that  this  had 
a  bearing  on  the  question  of  whether  a  maimed  limb  should 


be  amputated  or  whether  the  surgeon  should  choose  with  the 
consent,  and  usually  at  the  earnest  request,  of  the  patient  to 
save  the  limb  if  he  possibly  could.  He  cited  a  case  where  a 
man's  leg  was  seriously  injured.  He  kept  the  leg ;  it  was  saved 
by  skillful  surgery,  but  was  not  much  of  a  leg,  and  it  bothered 
him  a  good  deal  for  years  and  sapped  his  energy.  He  finally 
had  it  amputated,  and  he  is  in  better  health  today  than  ever 
before.  Thus  from  the  la3rman's  viewpoint,  Mr.  Miller  said, 
there  is  perhaps  too  much  anxiety  to  save  limbs  that  have  been 
injured  when  the  patients  would  be  much  better  off  without 
them. 

Dr.  C.  A.  Waldo'  pointed  out  that  some  method  must  be 
found  to  conserve,  analyze  and  carry  to  a  proper  conclusion 
the  valuable  work  in  the  re-education  of  the  cripple  that  so 
many  national  organizations  have  begun.  The  value  of  the 
work  of  the  efficiency  expert  and  the  importance  of  the  in- 
vestigations of  the  particular  expert  who,  for  mechanical 
ends,  is  trying  to  make  man  himself  a  better  physical  machine 
is  self-evident.  "  Our  human  efficiency  engineer  is  thus  our 
best  altruist,  as  he  is  never  happy  unless  he  is  making  his 
neighbor  happier." 

Obviously,  in  no  direction  at  this  particular  moment  can 
the  services  of  the  efficiency  engineer  be  more  welcome  than 
in  his  efforts  to  rehabilitate  and  save  the  crippled  soldier. 
There  is  a  great  volume  of  material  already  prepared  along 
these  lines,  both  at  home  and  abroad.  This  material  should 
be  analyzed,  arranged  properly  and  in  logical  order,  tabulated 
and  indexed.  It  should  be  published  by  some  nationalized 
center  and  should  be  distributed  gratuitously  from  a  national 
center. 

The  nation  should  be  deeply  interested  in  this  work  simply 
as  an  economical  and  paternal  duty.  We  cannot  at  present 
reasonably  expect  to  see  the  end  of  this  gigantic  struggle  as 
victors  until  at  least  two  millions  of  our  men  have  been  un- 
der fire.  In  that  event,  according  to  present  statistics  of 
casualties  at  the  front,  from  three  to  five  per  cent  of  the 
forces  will  be  disabled.  If  the  number  is  placed  at  the  average 
estimate  of  four  per  cent  that  would  mean  almost  eighty 
thousand  cripples.  If  the  Government  can  partially  or 
wholly  restore  these  cripples  to  the  productive  ranks  of  so- 
ciety this  would  save  a  pension  per  man,  say,  of  $250  per 
annum,  or  a  total  pension  tax  of  $20,000,000  per  annum  or 
interest  at  four  per  cent  on  half  a  billion  dollars,  and  as  a 
result  this  army  of  80,000  would  be  changed  from  a  horde  of 
dependents  left  to  fade  away  in  sickness,  gloom  and  despair 
into  a  happy,  contented  group  of  cheerful,  hopeful  citizens. 

Edward  Robinson  spoke  approvingly  of  Dean  Cullimore's 
suggestion  that  in  the  education  of  the  cripple,  not  only  should 
his  vocational  education  be  considered,  but  his  general  educa- 
tion as  well,  to  fit  him  for  the  social  life  of  the  community. 
He  regarded  education  as  one  thing  and  vocational  training 
as  another.  The  former  is  a  general  thing  that  takes  a  long 
time,  the  latter  a  specific  thing  that  can  be  done  very  quickly 
with  the  aid  of  efficiency  methods. 

He  was  interested  in  the  problem  because  of  his  connections 
with  the  University  of  Vermont,  which  he  believed  has  received 
a  request  from  Washington  to  prepare  to  take  up  the  work 
of  educating  crippled  soldiers,  and  he  desired  suggestions  as 
to  how  a  university  could  best  handle  the  problem. 

Dr.  E.  E.  Southard,"  speaking  from  a  psychopathic  view- 
point, said  that  he  pretended  at  least  to  be  a  social  engineer, 


Editor,  American  Journal  of  Care  for  Cripples,  New  York. 


^  New  York  City.     Formerly  Dean  of  Engineering,  Washington  Uni- 
versity, St.  Louis,  Mo. 
-  Psycbopathic  Department,  Boston  .State  Hospital,  Boston,  Mass. 


60 


ACCOUNT  OF  THE  ANNUAL  MEETING 


The  Journal 
Am.Soc.M.E. 


being  a  director  of  a  psychopathic  hospital.  He  j^ointed  out 
how  abnormal  and  unusual  conditions  have  given  educators 
opportunities  to  open  new  fields  along  educational  lines  and 
he  thought  that  the  crippled  soldier  afforded  good  material 
for  study  not  only  in  the  mechanical  field  but  also  in  the 
physical  direction.  The  study  of  mental  disease  is  going  to 
be  pushed  into  general  practice.  Everyone  is  going  to  talk 
in  terms  of  mental  cripples  and  is  going  to  realize  what  he 
suspected  long  since  that  he  himself  is  some  particular  kind 
of  mental  cripple.     He  said : 

"  In  working  with  the  feeble  minded  it  has  been  my  problem 
to  try  to  find,  so  to  speak,  the  minimum  amount  of  brains 
with  which  one  could  do  the  maximum  amount  of  work.  The 
schools  for  the  feeble  minded  are  precisely  the  places  in  the 
world  where  the  best  work  is  being  done  with  the  least  brains. 
The  normal  school  child  is  not  being  taught  up  to  the  normal, 
but  the  feeble-minded  children  are.  We  have  got  to  work  in 
that  direction  in  the  crippled-soldier  problem." 

From  the  viewpoint  of  psychology  the  speaker  believed  that 
Major  Gilbreth's  method  of  analysis  corrected  a  fault  of 
psychologists.  These  meji  do  not  believe  that  matter  exists, 
or,  at  least,  thej'  do  not  like  to  talk  of  matter,  which  is  tanta- 
mount to  the  same  thing,  and  they,  therefore,  measure  nothing 
but  time,  and  all  their  work,  therefore,  appears  to  suffer  from 
lack  of  measurement  of  space.  The  author  not  only  points 
out  the  theory  that  we  must  make  measurements,  but  he  goes 
ahead  and  measures  both  time  and  space. 

Dr.  Southard  took  issue  with  the  speakers  who  said  that  one 
of  the  great  problems  was  to  make  the  crippled  soldier  con- 
tented. There  are  many  people  who  do  not  want  to  be  con- 
tented. They  take  pleasure  in  being  blue.  There  is  no  happi- 
ness that  can  be  regarded  as  what  we  all  want.  In  his  experi- 
ences with  psychopathic  ca^s  he  had  found  this  to  be  exceed- 
ingly true,  and  he  believed  that  it  would  also  be  the  case 
with  the  cripple.  The  primarj'  emotions  of  fear,  anger,  sor- 
row and  joy,  as  outlined  by  the  behavorists,  have  each  to  be 
treated  differently,  for  each  reacts  according  to  its  inherent 
composition.  Combinations  of  these  emotions  need  very  care- 
ful attention.  At  the  Psychopathic  Hospital  he  had  had  the 
opportunity  to  observe  how  differently  people  of  the  types 
mentioned  above  reacted  in  the  face  of  certain  stimulus. 

In  conclusion.  Dr.  Southard  said  that  the  work  upon  the 
deficient,  upon  the  crippled,  upon  the  people  with  the  minimum 
of  capacity,  with  the  maximum  output  for  that  capacity  was 
the  big  problem  of  efficiency,  and  it  was  the  relation  of  the 
output  to  the  amount  of  energy  put  in  that  would  have  to  be 
studied  along  research  lines  from  the  viewpoint  of  sociology. 

Miss  Sarah  Cox  Johnson '  emphasized  the  importance  of 
the  psychological  side,  which,  she  said,  could  be  expressed  by 
the  homely  old  saying  that  you  can  lead  a  horse  to  water,  but 
you  cannot  make  him  drink.  Likewise  we  may  prepare  what 
we  think  is  the  right  occupation  or  industry  for  a  crippled 
or  maimed  man,  with  the  aid  of  such  expert  advice  and  help 
as  Major  Gilbreth  is  able  to  give  us,  but  all  of  that  will  miss 
its  mark  unless  the  man  is  saved  from  himself  while  he  is  in 
the  hospital  during  the  period  of  convalescence. 

In  a  demonstration  which  Miss  Johnson  had  been  conducting 
on  Blaekwell's  Island  during  the  past  year,  she  found  the 
most  difficult  problem  to  be  the  human  element — human  emo- 
tions, the  human  mind.  A  man  may  come  to  the  hospital  and 
after  having  been  relieved  of  the  responsibility  of  earning  a 
living  and  realizing  that  he,  perhaps,  may  have  to  go  through 
life  maimed  and  crippled,  must  have  his  courage  buoyed  up 


and  his  self-reliance  helped  at  the  right  moment,  otherwise  his 
despondency  will  settle  into  apathy  and  his  apathy  into  a  state 
of  willing  dependence  and  he  will  become  thoroughly  institu- 
tionalized. Here  is  where  a  woman's  intuition  plays  an  im- 
portant part. 

Alluding  to  the  question  of  occupations  for  cripples.  Miss 
Johnson  said  that  handcrafts  had  generally  been  used.  A 
great  deal  of  misdirected  energy  was  put  into  that  field  since 
people  generally  thought  handcrafts  to  have  been  without 
craftsmanship.  In  so  far  as  the  craftsmanship  is  poor,  the 
therapeutic  value  fails.  It  is  important  that  in  the  hospital 
the  occupations  of  the  soldier  should  be  taught  by  people  who 
themselves  are  craft.smen,  and  in  addition  have  a  general 
knowledge  of  the  facts  of  nursing  and  health,  and  a  good 
grounding  in  psychology. 

Whereas  occupational  therapy  has  been  used  for  more  than 
a  hundred  years,  it  has  only  recently  begun  to  come  into  its 
own,  and  there  are  no  places  in  the  country  for  training 
teachers  in  therapeutics  outside  of  the  few  institutions  which 
have  trained  their  own  teachers.  It  will  be  of  interest  to  know 
that  Columbia  University,  Teachers'  College,  is  the  first  college 
in  this  country  to  put  in  a  course  for  the  formal  training  of 
teachers  along  these  lines. 

Miss  Edith  M.  Valet '  spoke  of  the  work  of  the  New  York 
Branch  of  the  Association  of  College  Alumni,  which  has 
recently  offered  its  services  as  a  committee  to  help  the  work 
of  the  Red  Cross  Institute.  Their  aim  is  to  try  to  deal  with 
the  cripple  in  the  ways  Miss  Johnson,   Mr.   McMurtrie   and 


David  Beecroft"  stated  that  for  some  time  we  have  been 
confronted  with  the  jiroblem  of  the  dilution  of  imskilled  labor, 
which  is  closely  related  to  the  subject  of  handling  the  maimed, 
and  as  a  consequence  of  the  war  both  problems  are  going  to 
demand  our  attention  in  the  near  future. 

L.  P.  Alford  suggested  at  this  point  that  perhaps  it  would 
be  well  to  redefine  the  objects  of  The  T^erican  Society  of 
Methanical  Engineers,  as  the  session  on  management,  with 
its  discussions  on  psychology,  physiology  and  allied  subjects, 
showed,  as  Professor  Kimball  said,  that  mechanical  engineer- 
ing included  eveiything  in  the  world. 

F.  A.  Hannah  said  that  thus  far  the  discussion  on  the  sub- 
ject had  been  from  the  point  of  view  of  the  supply  of  cripples. 
He  was  interested  in  it  from  the  point  of  view  of  the  demand 
for  cripples.  As  a  consulting  engineer,  he  had  some  clients 
who  had  anticipated  a  shortage  of  labor  due  to  the  draft  and 
the  demands  of  the  Government  for  all  employes  who  could 
be  used  on  the  special  war  activities. 

Mr.  Hannah  further  continued :  "  I  have  one  client  in  par- 
ticular whose  business  is  well  adapted  to  the  use  of  cripples. 
He  has  a  continuous  process,  consisting  chiefly  of  machine- 
tending  o]ierations,  which  turns  out  a  food  product.  The 
operations  are  comparatively  simple  and  thoroughly  stand- 
ardized. We  are  now  analyzing  the  operations  on  this  ma- 
chine and  are  drawing  up  certain  specifications  for  a  cripple. 
For  example,  we  take  a  machine  and  we  study  it  as  carefully 
as  we  study  men.  We  say  that  it  should  be  tended  by  a  man 
with  one  good  leg  and  one  peg  leg,  one  arm  with  a  good  hand 
on  it,  twenty-five  per  cent  of  his  sight  and  no  hearing.  Thus 
in  a  fairly  standardized  process  we  can  go  all  the  way  through 
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a  plant  and  draw  the  specifications  for  every  single  operation 
on  every  machine." 

Mr.  Hannah  then  asked  if  anything  had  been  done  by  the 
author  along  these  lines. 

Major  Gilbreth  answered  that  the  simultaneous  motion  cycle 
chart  was  gotten  up  with  the  idea  in  view  of  showing  all  the 
faculties  and  all  the  limits  of  the  worker,  who  is  considered 
as  a  society  of  working  members  rather  than  as  an  individual, 
and  thus  a  survey  of  the  machine  as  a  demand  for  motion 
and  a  survey  of  the  cripple  as  a  supply  of  motion  will  enable 
one  to  see  whether  the  two  coincide. 

W.  E.  Symons  also  discussed  the  question,  emphasizing  the 
jiart  women  will  play  in  the  re-education  of  cripples  and  citing 
a  number  of  his  experiences  with  men  who  had  been  improved 
both  materially  and  mentally  by  having  been  crippled. 

Walter  N.  Polakov  believed  that  the  problem  of  the  crippled 
soldier  was  absolutely  inseparal)le  from  the  problem  of  the 
labor  market  at  large,  and  he  thought  that  the -Society,  and 


Governmental  and  Red  Cross  institutions  that  are  interested 
in  the  work,  should  submit  the  question  to  the  labor  organiza- 
tions. 

Arthur  C.  Jackson  was  of  the  opinion  that  it  was  necessary 
to  create  public  opinion  favorable  to  the  employment  of  the 
cripple,  and  this  could  be  done,  he  thought,  not  by  having 
the  deliberations  of  this  meeting  limited  to  technical  publica- 
tions, but  by  writing  extracts  for  popular  literary  magazines 
which  would  create  public  opinion  favorable  to  the  employ- 
ment of  the  cripple,  so  that  it  would  be  considered  a  patriotic 
action  to  place  the  cripple  in  a  workshop  especially  prepared 
for  his  occupation. 

Major  Gilbreth  replied  to  the  salient  points  of  the  discus- 
sion, particularly  emphasizing  the  fact  that  the  crippled  sol- 
dier is  only  a  very  small  part  of  the  crippled  population  of 
the  country.  The  industrial  cripples,  the  cripples  from  birth, 
from  disease  and  from  accident  in  reality  comprise  the  prob- 
lem that  is  ever  growing  in  importance,  a  problem  that  in- 
cludes wide  and  varied  considerations. 


MACHINE  SHOP  SESSION 

Topical  Discussion  on  the  Subject  of  Inspection,  Which  Has  Developed  a  Great  Importance  in 
Connection  with  the  Matter  of  Inspection  of  Munitions 


A  SESSION  was  held  under  the  direction  of  the  Sub- 
Committee  on  Machine  Shop  Practice,  Prof.  How- 
ard P.  Fairfield,  Chaii-man,  for  the  discussion  of 
one  of  the  subjects  most  pertinent  to  the  successful  production 
of  munitions — the  subject  of  inspection.  This  meeting  was 
arranged  as  a  result  of  the  unusual  interest  at  the  last  Spring 
Meeting  in  problems  of  munitions  manufacture  which  were 
discussed  at  that  time;  and  in  order  that  there  might  be  a 
better  understanding  between  manufacturers  and  government 
officials  of  the  requirements  of  inspection  and  of  its  proper 
functioning  with  the  other  processes  of  manufacture. 

The  discussion  was  opened  by  three  introductory  talks :  by 
A.  L.  DeLeeuw  on  the  Logic  of  Inspection;  by  P.  A.  Wal- 
dron  on  the  Relation  of  Inspection  to  Product,  and  by  Colonel 
H.  W.  Dunn  (presented  by  Major  A.  W.  Erdman)  on  General 
Principles  of  Government  Inspection  and  Relations  Between 
Inspectors  and  Manufacturers. 

THE  LOGIC  OF  INSPECTION 

By  A.  L.  DeLEEUW,  PLAINFIELD,  N.  J. 

MR.  DeLEEUW  held  that  inspection  is  logical  and  neces- 
sary in  our  present  mode  of  manufacturing,  advanta- 
geous to  manufacturer  and  inspector  alike.  Speaking  first  of 
interchangeable  manufacturing,  he  said  that  while  Americans 
had  been  patting  themselves  on  the  back  because  they  thought 
they  excelled  in  this  direction,  the  fact  was  that  the  war  re- 
quirements had  shown  that  deficiencies  existed  in  the  matter 
of  inspection. 

Interchangeable  methods  of  manufacture  is  a  broad  tenn, 
because  it  refers  to  two  rather  different  things.  Products 
can  be  interchangeable  as  far  as  design  or  use  is  concerned; 
or  as  far  as  individual  details  are  concerned.  For  instance, 
it  makes  very  little  difference  when  we  get  a  refrigerator 
of  a  certain  size  and  make;  whether  it  is  this  or  that  one  or 
the  other  one.     All  of  them  will  fill  the  bill  equally  well.     So 


it  is  with  a  kitchen  stove.  In  this  sense  refrigerators  are  in- 
terchangeable. To  a  certain  extent  even,  perhaps  different 
refrigerators  of  different  makers  are  interchangeable.  This 
is  merely  interchangeability  of  function. 

But  there  is  another  kind  of  interchangeability.  For  in- 
stance, take  the  kitchen  stove.  If  one  of  the  lids  breaks  one 
simply  sends  to  the  maker  for  another  lid  which  is  inter- 
changeable with  the  previous  Ud.  Again  the  maker  of  pipe 
organs  builds  in  groups  or  units,  and  he  can  build  up  a  more 
or  less  complete  organ  by  assembling  a  greater  or  less  num- 
ber of  these  groups.     This  is  interchangeability  of  design. 

On  the  other  hand,  two  lathes  of  the  same  maker  will  inter- 
change as  far  as  use  is  concerned,  yet  may  not  fully  inter- 
change as  far  as  the  parts  are  concerned.  He  would  hesitate 
to  take  a  carriage  from  one  lathe  and  put  it  on  another  and 
expect  to  produce  a  good  tumed-up  piece.  He  would  be 
rather  afraid  of  doing  the  same  thing  with  the  headstock, 
or  even  with  the  spindle.  He  was  not  absolutely  sure  that 
he  could  do  it  with  the  leadscrew,  although  in  some  cases  he 
might  be  able  to.  He  would  be  more  certain  of  replacing  one 
of  the  gears  with  a  new  one  but  he  was  not  quite  sure  that 
he  could  use  the  same  key. 

So  here  are  different  degrees  of  interchangeability;  inter- 
changeability of  the  entire  product;  interchangeability  of 
groups  and  completed  details ;  interchangeability  of  the  pieces ; 
and  then  interchangeability  of  the  details  of  pieces,  such  as 
keyways,  screw  threads,  and  so  on.  In  order  to  accomplish 
the  highest  possible  in  interchangeability,  we  must  take  up 
the  matter  of  inspection. 

The  Beginnings  of  Inspection 

The  speaker  then  traced  the  development  of  inspection 
methods,  beginning  with  the  "  olden  times — not  so  very  old 
either,*'  when  a  complete  machine  was  built  and  inspected  by 
one  man  with  tlie  only  criterion  that  it  should  do  the  work 
satisfactorily  that  was  assigned  to  it.     Later  came  the  con- 
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tract  system  with  the  foreman  as  inspector;  still  later  the 
system  of  progressive  inspection  where  each  workman  waa 
the  inspector  of  the  previous  operation  done  by  another 
workman;  and  finally  the  modem  method  where  inspection  is 
considered  an  actual  operation  in  the  production  of  parts. 

As  inspection  became  an  operation  in  the  shop,  there  was 
a  natural  tendency,  also,  to  consider  it  among  the  burdens  of 
the  shop,  due  to  the  fact  that  "  the  man  who  holds  the  bag  " 
likes  to  cut  out  things,  but  doesn't  like  to  cut  them  in.  While 
inspection  as  an  operation  makes  it  possible  to  produce  on  a 
large  scale  with  less  labor  expense,  this  does  not  interest  the 
man  who  holds  the  bag  half  as  much  as  the  fact  that  he  has 
to  pay  actual  cash  to  "  fellows  who  take  a  lot  of  good  stuff  and 
throw  it  into  the  scrap  heap." 

Another  thing  that  has  set  our  minds  against  inspection  is 
the  fact  that  some  fellow  who  can't  even  run  a  lathe  and 
doesn't  know  the  difference  between  a  headstock  and  a  tail- 
stock,  actually  takes  a  piece  on  which  an  Al  lathe  hand  has 
spent  two  hours  and  says  it  is  no  good,  and  out  it  goes.  Now, 
that  is  very  aggravating.  Nevertheless,  we  really  ought  not 
to  blame  the  undertaker  for  the  death  of  the  man  who  is 
to  be  buried.  If  anybody  must  be  blamed  it  should  be  the 
doctor.  Neither  should  we  blame  the  inspector  if  a  piece  is 
bad,  although  it  is  the  inspector  who  buries  it. 

There  is,  however,  some  reason  behind  our  dislike  of  the 
average  inspector.  There  are  eases  where  the  inspector  shows 
a  woeful  lack  of  intelligence.  But  if  an  inspector  lacks  in- 
telligence, we  should  blame  ourselves,  because  we  expect  some- 
thing from  him  for  which  we  do  not  pay.  The  man  who  does 
the  detail  inspecting  for  instance,  takes  a  shaft,  which  he  sticks 
in  one  end  of  the  limit  gage  and  then  turns  the  gage  around 
and  tries  it  on  the  other  end.  If  it  goes  on  at  both  ends,  he 
says  it  is  no  good.  He  takes  another  shaft  and  it  goes  on  at 
one  end  and  not  at  the  other,  and  he  says  it  is  aU  right. 
That  is  all  that  that  inspector  is  paid  for.  He  is  in  effect  an 
unskilled  laborer  who  has  been  taught  that  one  little  repeti- 
tion operation;  and  if  one  puts  the  proposition  up  to  him 
to  decide  whether  he  should  reject  a  shaft  when  it  doesn't 
go  in  the  gage,  we  are  expecting  from  a  laborer  what  an 
engineer  should  decide.  If  there  is  doubt  as  to  whether  the 
rejected  shaft  could  not  have  been  used,  we  should  blame 
the  man  who  set  the  limits  or  the  man  who  made  the  gage, 
and  not  the  inspector. 

Specifications  and  Inspection 

Mr.  DeLeeuw  further  said :  "  This  brings  me  to  the  main 
point  of  what  I  want  to  bring  out,  and  that  is  that  the  great 
trouble  in  the  line  of  inspection  is  not  so  much  with  inspectors 
as  with  specifications,  and  in  this  connection  I  am  speaking 
of  the  detail  inspector  who  makes  the  interchangeability  of 
manufacture  possible.  This  is  a  serious  subject,  and  it  may 
not  be  amiss  to  tell  a  few  of  the  things  that  are  required  of 
the  inspector,  for  which  he  has  absolutely  no  training. 

"  A  few  months  ago  I  was  in  one  of  the  biggest  aeroplane 
factories  in  this  country,  and  saw  a  man  testing  the  long 
beams  which  form  the  main  beam  of  the  wmgs.  These 
beams  are  of  spruce,  and  generally  speaking,  are  in  the  form 
of  an  I-beam.  It  receives  most  of  the  load.  The  man 
inspecting  these  beams  had  half  a  dozen  laid  out  on  a  pair 
of  horses.  The  beams  were  perhaps  twenty  feet  long,  and 
the  horses  nine  or  ten  or  eleven  feet  apart,  a  distance  that 
might  easily  vary  from  day  to  day.  The  inspector  laid  the 
I-beam  flat — not  the  way  it  was  to  be  loaded,  but  flat.  The 
man  was  very  vigorous  and  took    hold  of  the    beam  in  the 


middle  and  punched  it  down  three  or  four  times.  Some~ 
times  it  cracked  before  he  got  tired  and  sometimes  he  got 
tired  before  it  cracked.  If  it  cracked  before  he  got  tired 
he  would  throw  it  out,  that  is  to  say,  he  would  throw  it  out 
if  it  was  completely  broken.  Out  of  six  that  I  saw  him 
inspect,  two  broke  and  two  cracked,  but  his  ears  were  not  as 
good  as  mine,  he  probably  did  not  hear  them  crack,  so  the 
two  cracked  ones  were  passed  along.  Of  course  one  can 
blame  the  inspector,  but  is  not  the  real  blame  to  be  placed 
upon  somebody  above  him  who  made  him  do  this  thing?  Here 
is  inspection  without  any  inspection  whatsoever." 

Then,  the  speaker  said,  there  is  sometimes  inspection  ac- 
cording to  specifications,  which  is  a  little  bit  worse.  He 
illustrated  this  with  anecdotes  relating  to  specifications  for 
belting  which  he  said  had  been  drawn  up  by  the  engineering 
force  of  some  of  the  biggest  concerns  in  the  country,  "  not  all 
the  jokes  coming  from  one  concern."  The  specifications 
abounded  in  requirements  which  it  would  be  impossible  to 
cheek,  as  for  example,  that  "  all  butts  used  in  belting  shall 
be  of  No.  1  selection ;  that  the  belting  shall  be  of  native  pack- 
ers' steer  hide  class;  that  the  leather  shall  be  stretched  on 
straight-edged  clamps;  that  centers  and  sides  must  be 
stretched  separately;  that  the  scarfing,  joming  and  cementing 
shall  be  done  by  experts;  that  the  finished  leather  shall  be 
smooth  to  the  touch  on  both  sides;  that  the  leather  shall  show 
no  excess  in  the  amount  of  material  soluble  in  water  or  in 
ash,  etc."  Upon  these  he  gave  interesting  running  comments 
showing  the  futility  of  any  specifications  so  phrased  that  it 
is  impossible  to  check  the  requirements  by  a  proper  inspection 
of  the  finished  product. 

This  kind  of  inspection,  based  upon  indefinite  or  impos- 
sible specifications,  becomes  a  matter  of  much  annoyance  when 
it  relates  to  the  finish  of  machine  parts.  "  In  a  way  we  have 
grown  used  to  a  beautiful  finish  on  various  kinds  of  machines. 
The  style  of  beauty  varies  somewhat.  The  style  of  beauty 
most  appreciated  in  a  self-binder,  for  instance,  is  a  bright 
red  with  yellow  streaks  or  green  stripes;  the  style  of  beauty 
most  appreciated  on  the  bearing  surface  of  a  milling  machine 
column,  where  a  perfectly  smooth  bearing  is  wanted,  is  one 
which  has  spots  on  it  and  has  been  hollowed  out  by  the  use 
of  a  scraper.  It  is  up  to  the  inspector  to  say  whether  the 
finish  of  the  machine  or  of  the  machine  detail  meets  the 
ideals  of  beauty  that  the  public  has  in  its  mind.  It  is  exceed- 
ingly difiicult  for  an  inspector  to  do  this  without  a  standard 
by  which  to  inspect ;  and  yet  I  do  not  believe  there  are  many 
shops  that  have  standard  pieces  of  finish  which  from  time 
to  time  are  renewed  and  inspected  by  the  man  who  is  to  be 
responsible  for  selling  the  products." 

Standards  and  Inspection 

Another  instance  that  had  come  within  the  experience  of 
the  speaker  further  illustrated  the  difficulty  encountered 
where  dependence  had  to  be  placed  on  the  judgment  of  the 
inspector  without  an  adequate  standard  for  his  guidance.  He 
said  in  part :  "  A  new  machine  was  put  into  use  for  making 
a  certain  kind  of  screw  heretofore  done  on  another  machine. 
As  far  as  I  could  see  the  screws  were  aU  right,  but  the 
inspector  promptly  rejected  the  first  one  hundred.  I  sent 
them  upstairs  again  with  the  request  to  hang  tags  to  the 
individual  screws  showing  which  were  wrong  andi  which 
were  right.  SLxty-seven  were  wrong  and  33  were  right.  I 
numbered  the  tag's  and  made  a  list  of  those  that  were  wrong. 
I  got  out  another  one  hundred  screws  from  the  stockroom 
done  on  the  old  machine,  and  all  inspected,  hung  also  100 


January 
1918 


ACCOUNT  OF  THE  ANNUAL  MEETING 


63 


tags  on  them,  numbered  them  from  1  to  200,  and  m.ade  a  list 
of  them  so  that  I  knew  exactly  which  were  the  old  and  which 
were  the  new.  I  sent  the  200  screws  up  to  the  inspector 
and  he  sent  them  back  with  his  mark  as  accepted  or 
rejected,  and  I  found  that  out  of  the  100  new  ones  there 
were  now  33  rejected  and  67  accepted;  just  tlie  reverse  of 
the  other  figures,  and  of  the  100  old  ones,  which  had  once 
been  .•,11  accepted,  75  were  rejected.  Now,  that  is  the  sort 
of  thing  that  has  to  be  checked.  Really,  the  inspector  was 
not  to  blame,  because  the  ground  on  which  he  rejected  them 
was  rouglmess  of  thread.  It  is  a  very  hard  matter  to  say 
exactly  twice  in  succession  whether  a  thing  is  rough  or  smooth 
enough,  especially  when  one  considers  that  lie  may  have 
accepted  some  of  them  Saturday  morning  and  some  Monday 
morning.     There  is  a  big  dLfference  there. 

"  One  thing  must  be  remembered  when  talking  about  inspec- 
tion:  Inspection  does  not  aim  at  perfection;  the  aim  of 
perfection  is  imperfection.  Its  aim  is  to  make  the  imperfect 
serve  the  purpose  required.  We  set  limits  beyond  which  the 
piece  shall  not  go  and  set  as  wide  limits  as  possible  within 
which  we  will  receive  imperfection.  Looked  at  from  this 
standpoint,  it  will  be  found  that  the  office  of  the  inspector  is 
not  merely  the  office  of  a  trouble  maker  but  that  he  is  really 
a  useful  member  of  society. 

"  The  things  that  I  have  mentioned  are  merely  surface 
indications  of  a  great  problem  which  we  have  before  us. 
Most  of  us  believe  that  inspection  is  absolutely  necessary,  but 
as  a  whole,  the  problem  of  inspection  is  still  in  the  dark 
and  we  have  not  so  far  tried  to  put  it  on  its  feet.  We  have 
not,  for  instance,  laid  down  standardized  rules  as  to  what 
specifications  should  be  given,  say  on  the  drawings,  to  enable 
the  inspector  to  do  intelligent  inspection  without  being  a 
professor  or  a  Solomon.  We  have  got  to  the  point  where 
we  are  wiUing  to  make  plus  and  minus  allowances,  but  we 
have  not  got  to  the  point  yet  where  we  are  willing  to  make 
the  plus  and  minus  allowances  as  big,  or,  I  should  say,  as 
convenient  as  possible,  because  the  mere  making  of  an  allow- 
ance big  enough  does  not  always  solve  the  problem. 

"  This  is  an  engineering  problem  pure  and  simple.  It  is 
the  problem  of  subordinating  evei-y  piece  and  every  detail, 
evei'y  dimension  of  the  piece  to  our  system  of  manufacture. 
Before  the  drawing  is  sent  to  the  shop  we  should  have  a 
special  inspection  in  the  drawing  room,  going  over  every 
dimension  with  a  view  to  subordinating  it  to  the  system  of 
manufacture  in  vogue  in  that  shop,  and  we  further  should 
scrutinize  that  system  with  a  view  to  its  being  the  most 
economical  possible.  There  are  certain  things  in  inspection 
which  make  it  more  apt  to  be  a  failure  than  almost  anytliing 
else.  In  the  fli'st  place,  it  is  a  repetition  operation.  In  the 
second  place,  there  are  many  things  the  inspector  has  to 
inspect  for  which  he  has  no  absolutely  definite  data,  and  he 
has  to  follow  his  own  ideas  or  notions.  It  is  therefore  neces- 
sary that  the  inspector  should  be  controlled,  and  that  his 
inspection    should    be   inspected    and    checked. 

"  We  ought  to  select  our  inspectors  with  great  care.  As 
a  rule  we  can  find  them  among  our  workmen.  We  some- 
times find  workmen  who  are  not  very  productive  just  because 
their  ideas  are  a  little  bit  strict.  Such  men  may  easily  be 
trained  into  detail  inspection.  We  should  try  to  get  the  chief 
inspector  as  broadminded  as  possible,  but  I  do  not  believe 
it  will  ever  be  possible  to  depend  on  the  broadmindedness 
of  the  detail  inspector.  There  should  be  in  the  inspecting 
organization,  either  in  your  own  shop,  or  among  Go\ern- 
ment  inspectors  sent  to  a  job,  some  man  who  is  enough  of 
an  engineer,  and  also  enough  of  a  human  being,  to  have  the 


broadmindedness  to  look  at  things  not  merely  from  the  stand- 
point of  fiUing  certain  specifications,  but  from  the  broader 
standpoint  of  whether  or  not  a  piece  is  useful,  because  even  in 
Government  specifications  there  are  eases  where  a  piece  may 
be  useful  and  still  might  be  rejected  on  technical  grounds." 

In  conclusion,  Mr.  DeLeeuw  spoke  of  the  importance  of 
gages,  which,  like  the  pieces  they  were  to  measure,  should  have 
limits,  and  should  be  checked  by  master  gages  verified  from 
time  to  time  by  some  authoritative  source  of  the  Bureau  of 
Standards  at  Washington. 

THE  RELATION  OF  INSPECTION  TO 
PRODUCT 

By  F.  a.  WALDRON,  NEW  YORK,  N.  Y. 

IN  continuing  the  discussion  upon  the  subject  of  Inspection, 
F.  A.  Waldron  mentioned  that  one  of  the  disappointed  con- 
tractors on  munitions  work,  who  had  recently  called  at  his 
office,  had  remarked  that  nothing  could  be  said  on  "  the  rela- 
tion of  inspection  to  product,"  because  no  such  relation  existed. 
Another  engineer  had  said  to  him  that  the  relation  of  inspec- 
tion to  product  was  like  that  of  son-in-law  to  mother-in- 
law,  which  suggested  to  him  the  possibilities  of  the  subject. 
Then  he  began  to  think.  While  in  every  domestic  circle  there 
is  the  question  of  mother-in-law  and  son-in-law,  if  trouble  ex- 
ists it  generally  is  on  both  sides;  so  he  considered  that,  after 
all,  the  subject  of  his  discussion  was  not  as  barren  as  it  might 
seem. 

Mr.  Waldron  said  he  would  start  at  the  beginning,  and, 
accordingly,  indicated  the  necessary  steps  in  the  production 
of  a  commodity  by  the  accompanying  headings : 

IDEAL 

IDEA     (  If ^'^.'^ti°'^       ^    . 

;  liingmeering  Design 

DEMAND 

MANUFACTURE 

Purchase 

Inspection 

Imagination,  which  Napoleon  contended  "  rules  the  world," 
takes  fonn  in  the  ideal,  and  ideals  are  what  men  fight  for  and 
what  we  are  fighting  for.  The  idea  is  the  next  stage  to  the 
ideal;  one  tries  to  make  it  approach  the  ideal.  The  idea  is 
developed  by  invention,  followed  by  engineering  design.  Then 
comes  the  demand.  Before  the  thing  is  manufactured  by  any 
one  there  must  necessarily  be  a  demand,  otherwise  no  one 
would  manufacture.  Following  the  demand  comes  the  manu- 
facture. Then  follow  two  very  important  items ;  one  being  the 
purchaser,  or  purchase,  and  the  inspector,  or  inspection.  The 
purchaser  desires  some  article  and  creates  the  demand;  the 
manufacturer  makes  it,  and  the  purchaser,  in  order  to  be 
protected,  necessarily  brings  in  the  inspector  to  see  that  he 
gets  what  he  is  paying  for. 

The  idea,  as  conceived  by  the  inventor,  becomes  transformed 
into  the  design  or  engineering  device.  In  the  mind  of  the 
designer  exists  broad  imagination;  otherwise  he  would  not  be 
a  designer.  He  conceives  questions  of  space  entirely  from  an 
academic  standpoint.  The  question  of  whether  it  ia  ten  feet 
or  ten  one-thousandths  of  an  inch  has  no  real  definite  meaning 
beyond  the  carrying  out  of  the  idea  or  invention  upon  which 
he  is  working.  "  There,"  he  said,  "  is  the  keynote  of  the  prin- 
cipal trouble  in  inspection,  and  the  relation  of  inspection  to 
product,  simply  substantiating  what  Mr.  DeLeeuw  has  said." 

Having  established  the  design  of  a  particular  machine  or 
piece  of  munitions,  the  question  of  manufacture  comes  up 
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where  some  of  the  biggest  troubles  occur;  and  in  respect  to 
these,  Mr.  Waldron  said  that  as  he  had  been  both  inspector 
and  manufacturer  he  would  try  to  be  fair  to  both  sides.  He 
wanted  to  emphasize,  however,  that  when  a  manufacturer  who 
does  not  know  what  a  snap  gage  is,  nor  what  one-thousandth 
of  an  inch  is,  takes  a  contract  for  hundreds  of  thousands  of 
duplicate  parts,  he  is  making  a  mistake.  Under  such  circum- 
stances he  did  not  blame  an  inspector  for  "  kicking  "  and  com- 
pelling the  plant  to  produce  the  goods  according  to  specifica- 
tions. Such  action  would  do  the  concern  good  in  the  long  run. 
One  of  the  greatest  difficulties  in  the  way  of  the  inspector  is 
the  manufacturer  who  is  not  familiar  with  the  details  of  his 
Ijusiness. 

Relations  of  IVIanupacturee  and  Inspector 

In  the  relation  between  manufacturer  and  inspector  there 
is  what  one  might  call  academic  manufacture  and  inspection; 
and  commercial  manufacture  and  inspection.  Academic  in- 
spection is  where  the  inspector  goes  back  to  the  original  idea 
of  the  inventor  and  designer,  neither  of  whom  may  have  had 
any  practical  experience,  and  insists  on  absolute  accuracy  in 
accordance  with  the  specifications.  The  result  will  be  no 
product  manufactured.     This  represents  one  extreme. 

The  other  extreme  is  where  the  designer  understands  what 
dimensions  mean;  is  one  who  can  discriminate  where  thou- 
sandths and  where  ten-thousandths  of  an  inch  are  required; 
who  can  visualize  the  processes  of  manufacture  as  he  writes 
his  specifications ;  and  who  is  able  to  prepare  the  specifications 
so  that  the  manufacturer  and  inspector  can  understand  them. 
Under  such  conditions  the  inspector  will  be  helped  by  the 
specifications  rather  than  hindered,  and  if  the  manufacturer 
understands  his  work  he  will  be  able  to  turn  out  the  product. 

Trouble  is  sure  to  exist  where  the  inspector  and  designer 
fail  to  get  together,  since  the  manufacturer,  caught  between  the 
two,  will  be  at  the  mercy  of  the  con  dieting  functions.  As  an 
illustration,  a  concern  which  has  been  making  hundreds  of 
thousands  of  scabbards  for  the  government  had  an  inspector 
who  was  a  specialist  in  scabbard  leather,  and  as  long  as  he 
was  on  the  job  the  production  was  as  regular  as  the  clock. 
After  some  time  this  inspector  was  transferred,  and  another 
inspector  was  put  on  the  work  who  had  been  a  specialist  in 
harness  leather.  Now,  harness  leather  must  have  considerable 
grease  content  and  bend  easily  in  order  to  resist  weather 
conditions  and  be  flexible  wherever  it  is  used.  This  man 
cut  open  a  piece  of  scabbard  leather,  and  because  it  lacked  the 
characteristics  of  harness  leather  he  rejected  all  the  scabbards. 
That  was  a  question  of  the  wrong  viewpoint,  but,  fortunately, 
the  difficulty  was  corrected  by  referring  the  matter  to  the 
man  in  charge  of  that  division,  who  had  the  inspector  changed 
to  some  other  work.  In  the  meantime  the  product  was  stopped 
for  three  or  four  days,  which,  with  a  production  of  ten  or  fif- 
teen thousand  scabbards  a  day,  was  quite  a  serious  matter. 

Conditions  Rendering  Inspection  Difficult 

The  principal  condition  of  design  from  the  standpoint  of 
inspection  is  to  have  reasonable  tolerances  determined  in  ref- 
erence to  the  final  functioning  of  the  article  to  be  manufac- 
tured. For  instance,  there  may  be  certain  conditions  which 
have  no  effect  whatsoever  on  the  functioning  of  an  article  that 
must  be  held  to  very  closely  because  the  design  so  specifies. 
The  inspector  is  helpless  in  such  cases.  It  is  only  in  questions 
of  visual  inspection  that  the  personal  equation  of  the  inspector 
comes  in. 


The  evil  effect  of  too  small  tolerances  in  design  goes  further 
than  the  pocketbook  of  the  manufacturer.  It  first  of  all  re- 
duces the  number  of  pieces  sent  to  the  front  for  our  troops; 
and  in  making  that  statement  the  speaker  said  he  was  not 
arguing  for  defective  material. 

The  effect  on  the  cost,  however,  is  serious.  The  closer  the 
tolerances  the  greater  the  cost  of  tools,  gages  and  fixtures  re- 
quired to  maintain  the  product,  especially  in  the  volume  that 
it  being  manufactured  at  the  present  day.  When  the  Govern- 
ment was  ordering  forty  or  fifty  thousand  pieces  at  a  time,  and 
only  one  order  in  two  or  three  years,  and  they  were  being 
turned  out  in  their  own  ai'senals,  it  was  easy  to  meet  academic 
tolerances.  But  when  turning  out  parts  by  the  miUion  and  tens 
of  millions,  quantities  unheard  of  before,  the  wear  and  tear  on 
the  tools  and  gages  is  enormous,  and  the  making  of  gages  is 
becoming  an  mdustry  almost  as  large  as  our  producing  func- 
tions prior  to  the  war.  Enormous  supplies  of  steel  are  re- 
quired to  replace  the  tools  and  gages  which  have  worn  beyond 
the  limits  of  the  small  tolerances  established  by  the  depart- 
ment of  design,  or  the  engineering  department,  and  we  are  in 
the  economic  position  of  a  possible  dearth  of  tool  and  high- 
speed steels.  There  is  already  a  dearth  of  tool  makers.  A  man 
came  into  a  New  England  town  recently  and  took  away  nine 
tool  makers  at  $10  a  day  each  and  traveling  expenses.  Why 
did  he  do  that?  Simply  because  in  some  cases  the  design  de- 
mands such  close  tolerances  that  it  is  impossible  to  furnish 
enough  gages  and  taps  and  dies  to  keep  up  the  production  of 
the  shop. 

What  the  Inspector  Lacks 

While  the  inspector  cannot  be  blamed  entirely  for  conditions 
such  as  outlined,  there  are  some  other  conditions  for  the 
existence  of  which  quite  a  little  blame  can  be  placed  on  his 
shoulders.  The  solution  would  appear  to  be,  as  already  pointed 
out,  that  inspection  should  be  in  closer  touch  with  design — not 
necessarily  in  a  functional  or  organization  way,  but  in  a 
■'  spiritual "  way,  if  one  so  chooses  to  call  it.  Then  the  inspec- 
tion department  knows  just  how  far  it  can  go  without  having 
to  refer  back  to  the  design.  It  knows  what  a  piece  is  used  for, 
and  that  if  a  thread  is  a  little  rough,  but  will  go  into  the  piece 
properly,  no  harm  will  be  done.  By  such  knowledge  the  in- 
spector will  be  able  to  maintain  an  economic  condition  of  manu- 
facture. 

On  the  other  hand,  if  the  manufacturer  is  trying  to  take 
advantage  of  the  inspector  and  deliberately  push  through 
inferior  or  cheap  work,  it  is  then  necessary  for  the  inspector 
to  put  the  screws  on  for  the  time  being.  Some  inspectors  will 
lay  aside  a  pile  of  material,  in  the  initial  stages  of  a  contract, 
for  some  minor  defect;  they  will  not  pass  it  and  the  equivalent 
of  a  large  sum  of  money  may  lie  idle  for  a  considerable  time. 
After  the  manufacturer  has  had  his  lesson  the  inspector  will 
then  gradually  take  material  away  from  the  pile  and  accept  it. 
Meantime  the  manufacturer  may  have  lacked  funds  to  meet  his 
payroll.  Where  such  conditions  exist,  unquestionably  there  is 
blame  on  both  sides. 

In  conclusion  Mr.  Waldron  said  it  was  his  purpose  to  try  to 
bring  out  fairly  the  troubles  of  inspector  and  manufacturer 
alike  so  that  in  the  subsequent  discussion  each  might  have  his 
say,  make  their  complaints,  and  in  the  end  both  might  be  able 
to  get  a  little  closer  together,  so  that  the  spirit  of  the  design 
might  pass  to  the  inspection  department,  and  the  mental  atti- 
tude of  the  manufacturer  be  brought  to  such  a  stage  that,  La 
stead  of  looking  upon  the  inspector  as  a  disturbing  element,  he 
would  regard  him  as  a  helper. 
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GENERAL  PRINCIPLES  OF  GOVERMENT 

INSPECTION     AND     RELATIONS 

BETWEEN  INSPECTORS  AND 

MANUFACTURERS 

By  col.  B.  W.  DUNN,  U.  S.  A.' 

IN  accepting  the  invitation  of  your  Secretary  to  open  briefly 
your  discussion  of  tliis  subject,  it  was  not  my  thought  that 
I  could  add  any  new  facts  to  your  knowledge  of  the  subject. 
It  was  my  hope,  however,  that  I  might  succeed  in  some  degree 
in  preventing  between  our  inspection  service  and  our  manu- 
facturers at  the  present  time  a  repetition  of  some  of  the  mis- 
understandings that  are  known  to  have  existed  in  the  past 
between  the  inspectors  representing  foreign  governments  and 
our  American  manufacturers. 

It  is  of  the  first  importance  at  this  critical  stage  in  our 
history  that  hai-mony  should  prevail  among  all  important 
elements  engaged  in  promoting  our  national  defense.  Dif- 
ferences of  opinion  are  bound  to  occur  frequently  between  an 
inspector  and  a  manufacturer.  There  is  no  reason  why  such 
differences  should  be  at  all  serious  when  both  parties  are 
actuated  by  a  desire  to  be  just  and  reasonable.  The  differences 
have  been  most  serious  in  cases  where  mutual  distrust  existed 
between  the  parties  before  the  differences  occurred.  In  many 
such  cases  this  previous  absence  of  confidence  has  been  the 
principal  cause  of  the  difficulty.  For  example,  it  has  been 
stated  that  the  inspectors  of  a  foreign  government,  whOe  on 
their  way  to  America,  would  drill  daily  on  the  steamer  for 
the  purpose  of  enabling  them  to  detect  dishonest  practices 
that  it  was  assumed  the  American  manufacturer  would  adopt. 
About  the  same  time  these  American  manufacturers  were 
assuming  that  the  foreign  inspector  would  be  a  grafter.  Ap- 
proaching each  other  in  this  spirit,  it  is  not  to  be  wondered 
at  that  serious  trouble  developed  in  many  cases  between  these 
inspectors  and  our  manufacturers. 

Government  Contracts  and  Inspection 

It  seems  advisable  to  explain  to  you  briefly  the  ordinary 
development  of  Government  contracts  and  our  methods  of  in- 
specting the  product.  The  drawings  and  specifications  for 
the  desired  product  having  been  completed  by  the  Design  Sec- 
tion located  at  Washington,  the  next  step  is  for  the  Purchase 
Section  to  select  the  manufacturers  and  negotiate  the  con- 
tracts. In  the  selection  of  these  manufacturers,  the  Purchase 
Section  is  aided  by  reports  from  the  Production  Section  re- 
lating to  the  equipment  of  manufacturers  under  consideration, 
their  general  standing,  their  technical  personnel,  their  finan- 
cial standing,  etc.  Competition  among  acceptable  manufac- 
turers is  of  course  a  controlling  feature.  The  contract  having 
been  signed,  a  copy  of  it,  with  drawings  and  specifications, 
is  sent  to  the  Inspection  Department  and  constitutes  a  notice 
to  this  department  to  take  charge  of  the  interests  of  the 
Government  from  that  time  on. 

Our  Inspection  Department  at  the  present  time  is  made 
up  almost  entirely  of  men  taken  from  the  manufacturing  in- 
dustry. Any  branch  of  the  Ordnance  Department  is  lucky 
at  the  present  time  if,  in  its  personnel,  it  is  able  to  show  more 
than  1  per  cent  of  oflicers  who  belonged  to  the  Ordnance  De- 
partment before  the  declaration  of  war  last  April.  As  a  rule, 
the  reserve  officers  are  men  who  have  come  into  the  service 
purely  for  patriotic  reasons.  In  accepting  these  patriotic 
offers,  the  preference  of  the  Government  has  been  for  college 
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graduates  with  the  degree  of  mechanical  engineer,  and  with  a 
practical  experience  in  machine  shops  after  graduation  of  five 
years  or  more,  during  which  the  applicant  has  received  a 
salary  materially  in  excess  of  the  salary  paid  by  the  Govern- 
ment for  his  grade.  Many  of  these  oflBcers  are  now  wearing 
the  unifoi-m  and  receiving  a  salary  considerably  less  than  one- 
third  of  their  salaries  in  civil  life.  The  assistants  of  these 
officers  are  civilian  employees  of  the  Government  obtained 
through  the  Civil  Service  Commission. 

The  inspecting  force  at  a  single  plant  constitutes  a  field 
unit.  It  consists  of  one  officer  in  charge,  known  as  the  In- 
spector of  Ordnance,  at  the  plant.  He  has  as  many  assistants 
as  necessary,  consisting  of  junior  commissioned  oflBcers,  chief 
inspectors,  assistant  chief  inspectors,  and  inspectors.  To  bring 
about  uniformity  in  the  action  of  these  field  units,  we  have 
a  number  of  supervising  inspectors,  made  up,  as  a  rule,  of 
men  of  large  experience  and  mature  age,  combined  with  tact 
and  good  judgment.  These  supervisors  have  a  number  of 
plants  assigned  to  them,  and  they  circulate  among  them, 
charged  with  the  duty  of  thoroughly  investigating  any  com- 
plaints made  by  contractors  and  observing  with  great  care 
the  activities  of  inspectors  to  detect  any  weaknesses.  Twice 
a  month  these  supervisors  meet  the  officer  in  charge  of  the 
inspection  service  at  headquarters  to  discuss  general  features 
of  the  work  and  to  promote  uniformity  in  the  action  of  the 
supervisors  themselves. 

From  the  above,  it  wdll  be  seen  that  any  contractor  who  has 
the  slightest  reason  to  complain  of  the  action  of  the  Govern- 
ment inspector,  can  secure  at  once  a  complete  investigation, 
and,  it  is  believed,  a  correspondingly  just  decision.  The  in- 
spector of  ordnance  in  charge  of  the  plant  is  required,  in  case 
of  a  complaint,  to  immediately  get  in  touch  with  the  chief 
inspector  of  the  plant  and  to  make  a  joint  investigation. 
Granted  that  both  minds  approach  such  an  investigation  in 
the  proper  spirit,  a  satisfactoi-y  conclusion  should  be  reached 
in  more  than  90  per  cent  of  the  cases.  The  supervisor  should 
settle  at  least  90  per  cent  of  the  remaining  cases,  and  when 
he  cannot  secure  a  settlement,  only  a  few  hours  are  needed 
to  bring  to  the  scene  of  trouble  the  principal  technical  as- 
sistant at  headquarters,  and,  if  necessary,  the  officer  in  charge 
of  the  entire  service. 

Differences  Between  Government  and  Commercial 
Contracts 

It  seems  pertinent  to  analyze  to  some  extent  the  differences 
between  Government  and  commercial  contracts.  The  most 
important  one  is  believed  to  be  the  fact  that  a  contractor  can- 
not sue  the  Government.  This  is  combined  with  the  fact  that 
in  practically  all  Government  specifications  the  contractor  is 
required  to  satisfy  the  inspector.  The  manufacturer  who 
considers  an  inspector  unreasonable  must  be  prepared  to  prove 
the  accuracy  of  his  charge.  If  we  grant  that  an  inspector  is 
unreasonable,  and  possibly  dishonest,  and  that  his  superiors 
belong  to  the  same  family,  it  is  quite  evident  that  the  con- 
tractor is  wdthout  adequate  protection.  The  possibility  that 
he  may  be  placed  in  this  position  is  a  source  of  most  of  the 
manufacturer's  imaginai-y  troubles,  which  to  him  seem  any- 
thing but  imaginary.  The  absence  of  personal  interest  of  the 
inspectors  in  completion  of  the  contract  is  another  difference 
between  a  Government  and  a  commercial  bargain.  As  a  rule, 
the  Government  inspector  has  only  one  responsibility,  that 
of  seeing  that  the  quality  of  the  manufacturer's  product  is 
up  to  the  prescribed  standard.  It  is  no  concern  of  his  that 
the  product  may  be  short  in  quantitj'.     To  stimulate  produc- 
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tion  is  the  duty  of  another  department,  the  Production  De- 
partment. 

Another  very  important  difficulty  to  the  manufacturer  re- 
lates to  the  delays  that  frequently  attend  the  receipt  of  funds 
from  the  Government.  With  millions  to  his  credit,  the  Gov- 
ernment paymaster  cannot  deliver  the  much-needed  check  un- 
til all  requirements  of  rigid  red-tape  regulations  are  complied 
with.  This  is  the  cause  of  frequent  trouble  to  the  contractor 
who  undertakes  a  greater  volume  of  work  than  his  financial 
backing  justifies. 

Another  important  difference  is  found  in  the  fact  that  in 
commercial  work  the  contractor  is  generally  more  accurately 
informed  on  technical  matters  relating  to  the  product  pro- 
duced than  is  the  purchaser.  In  the  case  of  Government  con- 
tracts, it  is  usually  the  other  way.  Few  of  our  manufacturers 
are  ordnance  engineers,  or  have  on  their  personnel  staff  men 
who  understand  the  reasons  for  the  requirements  of  Govern- 
ment drawings  and  specifications.  The  barrage  fire,  which 
constitutes  such  an  essential  part  of  military  operations  to- 
day, is  seriously  interfered  with  by  any  difference  in  the  action 
of  one  fired  round  from  another.  Our  soldiers  will  march 
confidently  a  short  distance  in  the  rear  of  this  wall  of  bursting 
fragments,  their  lives  depending  upon  this  uniformity  in  the 
ammunition.  Any  material  difference  in  the  weight,  exterior 
form,  or  location  of  center  of  gravity  of  the  projectile,  in 
the  action  of  the  fuse,  or  in  the  uniformity  of  the  propelling 
powder  charge,  would  be  liable  to  cause  one  or  more  of  these 
projectiles  to  burst  well  short  of  the  intended  point,  and  in 
the  midst  of,  instead  of  safely  in  front  of,  our  troops.  The 
contractor  who  honestly  thinks  that  some  nicety  of  dimension 
called  for  by  the  drawings  is  introduced  solely  to  allow  the 
inspector  to  exercise  his  power,  may,  in  this  ignorant  way, 
be  objecting  to  one  of  the  features  essential  to  the  efficiency 
of  the  ammunition. 


Requirements  FROir  Government  Inspector 

The  product  of  the  manufacturer  is  divided  by  the  Govern- 
ment into  lots,  and  for  each  lot  the  Government  inspector  is 
required  to  sign  a  formal  certificate,  stating  in  substance  that 
all  units  of  the  lot  comply  in  quantity  and  quality  with  the 
requirements  of  the  specification  and  drawing.  It  is  imprac- 
ticable for  the  inspector  to  inspect  each  and  eveiy  unit  for 
each  and  everj'  requirement.  The  manufacturer  does  make 
a  100  per  cent  inspection  of  the  product  for  all  dimensions. 
The  plan  of  the  Government  inspector  is  to  check  the  manu- 
facturer's inspection  to  the  extent  found  necessary,  the 
checked  inspection  for  the  more  important  feature  being  of 
course  much  larger  than  the  less  important.  The  certificate 
for  the  Government  inspector  is  required  before  the  voucher 
for  payment  of  the  contractor  can  be  completed.  As  an  illus- 
tration of  the  kind  of  cooperation  that  should  exist  between 
the  inspection  departments  of  the  Government  and  the  con- 
tractor, I  am  reproducing  below  two  circular  letters  that  have 
been  issued  from  our  Inspection  Department  to  all  contractors 
manufacturing  artillery  ammunition. 

(COPY) 

October  1st,  1917. 
From:     Inspection  Section,  Gun  Division,  Ordnance 

Office 
To:  (Name  of  contractor) 

Subject:     MANUFACTURERS'   CERTIFICATE 
OF  PERFORMANCE 

1.  It  has  been  suggested  that  I   request  manufacturers  to 
•  submit  for  each  lot  of  finished  product  presented  for  official 


inspection  a  certificate  on  some  convenient  form  signed  by  a 
responsible  representative  of  the  firm,  and  reading  in  substance 
as  follows : 

"  I  certify  that  Lot  • has  been 

(No.)  (Article) 

manufactured  strictly  in  accordance  with  standard  ma- 
chine shop  practice;  that  the  components  have  been  in- 
spected carefully  by  the  inspector  of  this  Company;  and 
that  to  the  best  of  my  knowledge  and  belief  this  lot  com- 
plies with  all  requirements  of  the  drawings  and  specifica- 
tions that  applv  to  it." 

2.  Some  of  the  arguments  supporting  this  suggestion  are : 

(a)  The  certificate  does  not  require  any  change  in  the 
present  standard  practice  other  than  the  signing  and  filing 
of  the  certificate. 

(b)  Very  exceptional  instances  have  occurred  where 
over-zealous  or  dishonest  subordinates  have  attempted  to 
resort  to  questionable  practices  in  repairing  or  salvaging 
defective  material;  and  where  their  immediate  superiors 
have  disclaimed  responsibility  because  they  were  ignorant 
of  the  practices. 

(c)  The  responsibility  of  the  firm  in  such  cases  wUl 
be  acknowledged  by  no  one  more  promptly  than  by  the 
management,  whose  duty  it  is  to  take  the  steps  necessary 
to  avoid  this  ignorance. 

(d)  It  is  believed  that  this  certificate  will  assist  the 
management  in  establishing  in  the  minds  of  all  of  its' 
employees,  and  especially  in  the  minds  of  its  shop  super- 
intendents, foremen  and  inspectors,  a  correct  appreciation 
of  this  responsibility.  It  is  not  conceivable  that  any  of 
these  responsible  employees  can  remain  ignorant  for  any 
length  of  time  of  anything  relating  to  the  work  and  prac- 
tices under  their  supervision,  if  they  make  proper  efforts 
to  keep  informed. 

(e)  The  writer  desires  the  establishment  of  the  most 
cordial  cooperation  possible  in  the  efforts  of  our  in- 
spectors and  of  the  contractors  to  detect  and  eliminate 
all  defective  material,  and  to  prevent  errors  of  judgment 
in  the  rejection  of  good  material.  Mutual  confidence  is 
a  necessary  foundation  for  this  cooperation.  Suspicion 
wLU  supplant  confidence  in  any  plant  that  does  not  detect 
and  eliminate  the  employee  who  is  inclined  to  conceal 
rather  than  to  discover  and  report  defects.  If  it  is  at 
all  possible  to  correct  the  defects  and  salvage  the  material 
by  proper,  as  distinguished  from  secret  or  questionable, 
practices,  the  Government  inspectors  will  cooperate  with 
the  management  to  that  end. 

3.  About  the  only  criticism  presented  against  the  sugges- 
tion is: 

(a)  Any  dishonest  contractor  or  employee  would  not 
mind  signing  a  false  certificate,  and  the  honest  ones  are 
liable  to  resent  being  asked  to  certify  to  their  honesty. 

4.  Commenting  on  the  above  criticism,  it  is  thought  to  be 
superficial.  An  honest  man  does  not  object  to  being  placed 
on  honor.  Army  officers  have  a  just  pride  in  their  reputation 
for  honesty,  and  they  certify  daily  to  the  correct  performance 
of  various  duties.  The  value  of  all  these  certificates  is  to  a 
great  extent  educational.  They  concentrate  the  honest  man's 
attention  on  important  matters  that  require  special  treatment 
by  him.  In  the  production  of  ammunition  for  use  by  our 
soldiers  on  the  firing  line,  the  prime  responsibility  to  conserve 
the  safety  and  efficiency  of  the  ammunition  rests  equally  upon 
all  concerned  with  the  production,  and  all  agencies  tending 
in  any  degree  to  promote  this  conservation  should  be  utilized. 

5.  Please  give  this  subject  your  careful  consideration,  and 
let  me  have  the  benefit  of  your  views. 

(signed)     B.  W.  Dunn, 
Lieut.-Col.,  U.  S.  Army,  Retired, 

Commanding. 

Letter  No.  2 

November  21st,  1917. 
From :  Inspection  Section,  Gun  Division 

To:  (Name  of  Manufacturer) 

Subject:     MANUFACTURERS'   CERTIFICATE 
OF  PERFORMANCE 
1.  In  a  former  circular  letter  I  asked  for  comments  on  the 
suggestion  that  we  require  from  manufacturers  a  certificate 
similar  in  substance  to  a  certificate  signed  by  Government  In- 
spectors.   While  some  of  the  replies  refiected  some  doubts  as 
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to  the  necessity  for  such  certificate,  the  suggestion  did  receive 
the  hearty  approval  of  the  majority  of  the  manufacturers. 

2.  This  correspondence  indicates  that  the  certificate  should 
be  signed  by  the  Chief  Inspector  in  the  employ  of  the  manu- 
facturer and  countersigned  by  the  Shop  Superintendent.  The 
original  suggestion  was  indefinite  in  this  respect,  and  stated 
that  responsible  representatives  should  sign  the  certificate. 
It  is  evident  that  the  Chief  Inspector  and  the  Shop  Super- 
intendent are  the  chief  representatives  of  the  company  who 
know  most  about  the  actual  work  in  the  shop.  A  slight  change 
is  advisable  also  in  the  wording  of  the  certificate,  substituting 
"  good  "  for  "  standard  "  in  describing  machine  shop  practice. 

3.  General  William  Crozier,  Chief  of  Ordnance,  whose  at- 
tention was  invited  to  this  correspondence,  suggested  that  good 
results  should  also  follow  the  placarding  of  his  plant  by  the 
contractor  with  notices  inviting  attention  to  the  obligation  that 
should  rest  upon  each  individual  employee  to  do  everything 
in  his  power  to  insure  that  the  product  of  his  plant  is  of  the 
proper  quality  to  insure  the  safety  of  our  soldiers  and  our 
success  in  the  war. 

4.  I  am  therefore  inviting  manufacturers  to  submit  for  all 
lots  of  their  product  completed,  after  date  of  receipt  of  this 
letter,  the  following  certificate : 

"  We  certify  that  Lot has  been 

(No.)  (Article) 

produced  by  the  use  of  good  and  modern  plant  practice; 
that  the  components  have  been  inspected  carefully  by  the 
Inspectors  of  this  Company,  and  that  to  the  best  of  our 
knowledge  and  belief  this  Lot  complies  with  all  Govern- 
ment requirements  that  apply  to  it. 

(signed)     

Chief  Inspector  for Co. 

Countersigned  by   , 

Shop  Superintendent." 

5.  It  should  be  understood  that  the  above  Certificate  is  not 
required  of  any  manufacturer  who  prefers  not  to  furnish  it. 
When  furnished,  it  should  be  forwarded  directly  to  this  office 
through  the  Inspector  of  Ordnance  at  the  plant. 

(signed)     B.  W.  Dunn, 
Lieut.-Col.,  U.  S.  Army,  Retired, 

Commanding. 

It  is  my  hope  that  this  discussion  will  result  in  developing 
other  practical  methods  for  promoting  this  cooperation. 


DISCUSSION 

Sir  Charles  Ross  said  that  two  months  ago  there  had  been 
criticism  in  this  country  of  a  matter  in  which  ammunitions 
were  concerned.  While  it  was  not  to  the  point  of  the  meeting 
he  desired  to  take  the  opportunity  to  say  that  after  IG  years 
of  close  study  of  the  American  Government's  Ordnance  De- 
partment he  was  filled  with  admiration  for  it,  and  if  the  details 
of  the  ammunition  question  had  been  known  to  the  public  he 
felt  that  the  work  of  the  department  would  have  been  ap- 
plauded instead  of  criticized. 

Speaking  of  the  troubles  and  diflSculties  which  arise  be- 
tween inspectors  and  manufacturers,  he  said  that  he  would 
propose  a  solution  as  a  basis  for  discussion,  so  that  if  the 
fundamental  theory  on  which  it  was  based  should  meet  with 
the  approval  of  the  engineers  of  the  Society  some  practical 
means  might  be  worked  out  for  accomplishing  the  desired 
results.  At  present  there  is  no  means  by  which  the  inspection 
department  of  the  Government  can  have  matters  explained  to 
it  by  some  quite  impartial  persons;  and  if  the  manufacturer 
has  complaints  to  make  the  odium  is  at  once  thrust  upon  him 
of  making  complaints  in  respect  to  the  inspector,  which  is  a 
very  undesirable  thing  to  do. 

In  order  to  overcome  that  unjust  obligation  on  the  manu- 
facturer, the  thought  is  that  an  independent  body  should  be 
created,  called  X,  in  the  diagram  below.  Such  a  body  might 
be  composed  of  the  elected  representatives  of  the  engineering 
societies  of  America,  whose  functions  should  be  as  follows: 


(1)  to  hear  the  complaints  of  both  the  manufacturer  and  the 
inspector;  (2)  to  advise  both  the  manufacturer  and  the  in- 
spector, and  (3)  to  make  reports  to  the  Secretary  of  War  and 
the  Secretary  of  the  Navy. 

PUBLIC  OPINION 

PRESIDENT 

CONGRESS 

SECRETARY  OF  WAR  )  (  SECRETARY  OF  NAVY 


MANUFACTURERS 


)  INSPECTOR-CHIEF 


The  speaker  believed  that  such  a  plan  would  secure  the  co- 
operation of  and  be  welcomed  by  the  Government.  With  such 
an  organization,  questions  of  proper  toleration  and  finish, 
questions  of  samples,  etc.,  could  all  be  passed  on. 

At  a  later  point  in  the  meeting  he  presented  a  resolution 
for  the  appointment  of  a  committee  whose  duties  should  be 
as  outlined  in  the  foregoing  discussion.  This  finally  led  to 
the  drafting  of  a  resolution  as  given  below,  which  was  voted 
upon  favorably. 

Resolved  :  That  the  Council  of  the  Society  be  requested  to 
recommend  to  the  Government  the  creation  of  a  Board  which 
shall  be  intermediate  between  the  manufacturer  and  the  in- 
spector, and  the  Secretaries  of  War  and  Navy — the  functions 
of  this  committee  to  be  as  detailed  in  a  resolution  offered  by 
Sir  Charles  Ross  and  unanimously  recommended,  viz. : 

That  authority  be  given  to  a  committee  as  follows: 

(1)  It  shall  hear  complaints : 

(a)  From  manufacturers. 

(b)  From  inspectors. 

(2)  It  shall  advise  inspectors  as  well  as  manufacturers 
upon  the  proper  application  of  gages  and  standards  of  accept- 
ance and  rejection. 

(3)  It  shall  report  and  have  access  to  the  Secretary  of  War 
and  the  Secretary  of  the  Navy. 

R.  H.  Danforth  pointed  out  that  while  the  question  of  gage 
inspection  is  undoubtedly  the  question  of  most  importance  to 
those  concerned  with  machine-shop  work,  difficulties  are  en- 
countered in  the  inspection  of  material  which  could  have  been 
partly  eliminated  if  there  had  been  preliminary  inspection. 
The  parts  which  depend  primarily  for  their  acceptability  on 
machining  do  not  usually  depend  on  the  material,  except  in  so 
far  as  the  material  determines  the  usabiUty  of  the  products. 
To  illustrate,  a  manufacturer  of  small  tools,  taps  and  dies  pur- 
chased steel  under  usual  specifications  and  had  made  practi- 
cally all  of  it  into  taps  which  were  heat-treated  and  hardened 
in  the  usual  way.  Customers  complained  that  the  taps  did  not 
wear.  An  examination  showed  that  ten  per  cent  of  the  taps 
were  not  hard  at  all,  and  a  chemical  analysis  of  the  soft  taps 
proved  that  instead  of  being  of  tool  steel  they  were  of  cold- 
rolled  stock  that  had  gotten  in  by  mistake. 

Another  instance  was  in  the  manufacturing  of  automobile 
parts  and  drop-forgings,  which  have  to  be  heat-treated  in 
order  to  provide  the  necessary  strength  with  the  minimum 
of  weight.  A  great  deal  of  difficulty  was  encountered  in  get- 
ting alloy  steel  within  a  reasonable  tolerance  of  composition 
so  it  would  be  amenable  to  heat  treatment.  In  one  ease  a 
shipment  of  fifteen-point  carbon  steel  was  mixed  in  with  a 
lot  which  had  been  ordered  as  a  thirty-five-point  carbon  and 
fifteen-point  vanadium  steel.  After  heat  treatment,  instead 
of  getting  75,000  lb.  elastic  limit,  only  40,000  lb.  was  obtained. 
As  a  result  the  manufacturer  put  in  a  complete  inspection  de- 
partment for  his  raw  material.  He  bought  in  lots  of  from  50 
to  100  tons  and  made  a  chemical  analysis  of  at  least  every  ton. 
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A  great  many  specifications  today  are  practically  impos- 
sible to  meet.  They  call  for  certain  chemical  requirements  and 
also  for  certain  physical  requirements,  and  unless  the  latter 
have  sufficient  leeway  to  allow  for  the  maximum  allowable 
variation  in  the  former,  or  unless  the  former  have  an  allow- 
ance sufficient  to  take  care  of  the  maximum  allowable  varia- 
tion in  the  latter,  one  cannot  produce  material  with  proper 
characteristics.  Thousands  of  specifications  in  use  today  do 
not  take  that  point  into  consideration,  and  therefore  are  a  con- 
stant source  of  trouble  to  both  the  manufacturers  of  the  raw 
material  and  the  finished  product,  to  say  nothing  of  the  in- 
spectors who  act  as  the  go-betweens. 

W.  S.  Huson  said  that  while  we  are  working  for  the  stand- 
ardization of  products  and  the  standardization  of  production 
we  are  also  awakening  to  the  fact  that  we  must  have  stand- 
ardization of  inspection.  This  is  all  the  more  important,  as 
Mr.  DeLeeuw  pointed  out,  because  of  the  kind  of  labor  which 
must  be  employed,  but  the  thought  had  come  to  him  that  it  is 
not  so  much  the  inspection  itself  that  must  receive  attention 
as  it  is  the  specifications ;  particularly  for  the  guidance  of  the 
younger  inspectors,  who  lack  the  necessary  experience.  Draw- 
ings and  blueprints  should  be  made  to  convey  intelligent  in- 
formation to  worker  and  inspector;  and  care  should  be  taken 
in  the  designing  of  a  machine  to  avoid  useless  and  needless 
precisions. 

He  further  said:  "'In  discussing  the  broad  field  of  inspec- 
tion I  believe  that  common  sense  is  not  a  bad  thought  to  give 
expression  to.  The  inspector  must  feel  that  he  is  not  hide- 
bound by  the  instructions  and  the  pictures  that  he  has.  He 
must  use  some  gumption  and  common  sense  of  his  own. 

"  The  chief  inspector  must  communicate  to  those  who  are 
under  him  those  qualities  which  govern  proper  and  intelligent 
inspection.  The  day  has  gone  by  when  '  jacking  up '  men  is 
the  thing  to  do.  A  man  must  be  agreeable,  even  if  only  in  a 
subordinate  position  such  as  that  of  a  junior  inspector.  He 
must  try  to  judge  the  work  without  bias  or  partiality  and  must 
steer  clear  of  two  things:  he  must  not  permit  the  workmen 
to  agree  among  themselves  as  to  what  constitutes  the  quality  of 
work  they  turn  out,  and  he  must  avoid  getting  into  argument 
with  them  as  to  whether  it  is  right  or  wrong.  He  must  go  to 
the  chief  inspector,  who  must  be  intelligent  and  efficient 
enough  to  know  what  constitutes  the  right  kind  of  work,  and 
how  far  the  tolerances  can  go  one  side  or  the  other.  In  other 
words,  today  the  principle  of  good  shop  inspection  is  not  to 
point  out  why  work  is  wrong,  but  rather  to  try  to  point  out 
to  the  men  why  it  should  be  right,  and  thereby  gain  their  co- 
operation." 

As  contributing  to  this,  the  speaker  raised  the  question  as 
to  -what  had  been  done  for  factory  organizations  similar  to 
that  which  is  being  done  in  other  fields  by  technical  journals 
and  house  organs.  Have  we  to  any  extent  given  to  the  men 
engaged  in  manufacturing  oijerations  the  "  whys "  and 
"  wherefores  "  of  the  work  that  a  machine  does,  of  the  products 
produced  and  their  requirements?  While  some  workmen  would 
profit  by  such  printed  matter,  others  would  undoubtedly  not, 
but  nevertheless  he  felt  that  some  consideration  should  be 
given  to  the  development  of  such  means  of  communication  to 
at  least  show  the  workers  that  their  services  are  appreciated. 

Forrest  E.  CarduUo  contended  in  answer  to  Mr.  DeLeeuw 
that  a  set  of  specifications  could  not  be  gotten  out  that  would 
cover  entirely,  completely  and  satisfactorily  what  was  needed. 
No  man  had  sufficient  foresight  to  cover  everything  that 
would  come  up  in  materials  and  workmanship  and  various 
other  things  that  affect  the  usability  or  non-usability  of  parts. 


The  Constitution  of  the  United  States  is  a  set  of  specifications 
for  government,  and  there  are  about  140  volumes  of  interpre- 
tations of  it.  One  cannot  prepare  a  set  of  specifications  for 
a  motor,  including  materials  and  parts,  or  for  an  aeroplane 
or  a  gun,  and  cover  it  completely.  Room  has  to  be  left  for  the 
inspector  to  use  his  judgment,  and  the  inspector  that  does  not 
is  one  of  the  best  allies  that  the  Kaiser  has.  The  inspector 
should  be  given  authority  to  waive  the  specifications.  For 
example,  it  is  all  very  well  to  say  that  a  thing  should  have  no 
surface  defects,  and  it  is  wise  to  follow  out  this  specification 
if  the  defect  of  the  part  is  such  that  it  affects  its  suitability 
for  use.  If  there  should  be  a  tiny  sulphur  seam  in  the  main 
bearing  of  a  crankshaft  of  an  aeroplane  motor  the  crankshaft 
should  be  rejected,  but  if  the  defect  is  in  the  crankpin  of  a  cer- 
tain type  of  motor  the  pin  should  be  accepted.  In  short,  it 
all  depends  on  whether  the  thing  is  just  as  good  for  use  as  if  it 
met  the  specification  in  every  respect,  and  if  it  is  it  should  be 
accepted. 

Tlie  war  cannot  be  won  by  specifications  or  by  inspectors.. 
The  only  things  that  can  do  it  are  guns,  ammunition,  aero- 
planes and  various  other  agents  of  destruction.  The  purpose 
of  inspection  must  be  to  produce  the  largest  possible  volume 
of  military  implements  and  munitions  that  are  suitable  and 
usable  for  their  purpose,  and  the  inspection  that  fails  to  do 
this  is  radically  defective.  In  his  connection  with  the  Curtiss 
Aeroplane  Company  the  speaker  had  heard  young  men  in  the 
American  Inspection  Service  say  that  it  was  immaterial  to 
them  as  to  what  the  product  was  or  whether,  for  example,  ten 
or  sixty  aeroplanes  were  produced  per  week,  as  long  as  they 
saw  to  it  that  the  "  stuff "  met  the  specifications ;  and  if  be- 
cause of  that  attitude  on  their  part  production  was  delayed, 
it  was  unfortunate,  but  it  was  no  concern  of  theirs.  Such  an 
inspector  is  a  grave  danger  to  the  country.  The  purpose  of  the 
inspector  should  not  be  simply  to  reject  certain  pieces  that 
pass  on  one  side  of  an  imaginary  line,  and  accept  certain  other 
pieces  that  fall  short  of  a  certain  imaginary  line;  but  it  should 
be  to  keep  up  the  general  quality  and  quantity  of  the  product. 

Inspection  should  be  reorganized  on  the  basis  of  quality  ami 
quantity.  We  are  apt  to  fall  into  error  in  believing  that  our 
inspection  has  to  be  complete.  Our  inspector,  whether  con- 
nected with  Government  or  plant,  should  bear  in  mind  when  he 
is  inspecting  the  product  of  outside  manufacturers  that  he  is 
there  piimarily  to  help  bring  up  the  general  quality,  and 
when  he  has  reached  that  point  he  has  then  done  his  duty. 

Philip  Reynolds'  stated  that  he  had  been  connected  vrith 
ammunition  manufacture  from  three  different  standpoints; 
from  that  of  government  inspector,  the  manufacturer  and  the 
shop  inspector.  He  had  worked  on  Russian  and  British  work 
since  the  crack  of  the  first  gun.  He  had  seen  pictures  of  guns 
that  had  burst,  with  all  the  men  either  killed  or  wounded,  just 
because  some  inspector  used  too  much  judgment.  He  believed 
that  inspectors  should  live  exactly  up  to  the  requirements,  up 
to  the  gages,  and  that  they  had  no  right  to  use  their  own  judg- 
ment at  all.  Matters  of  judgment  should  be  submitted  to 
their  cliief. 

Coming  down  to  shop  work,  he  believed  if  everybody  worked 
on  restricted  tolerances,  that  is,  lower  tolerances  than  the  Gov- 
ernment required,  there  would  be  veiy  little  trouble.  He  had 
had  no  trouble  in  meeting  Russian  and  British  requirements. 
The  boys  at  the  front  must  be  protected.  There  must  be  no 
"  prematures,"  or  anything  like  that  taking  place. 

C.  B.  Hamilton,   Jr.,  also  from   Canada,  endorsed   the  re- 
^  Supt.  of  Inspection,  Lymburner,  Limited,  Montreal,  Canada. 


January 
1918 


ACCOUNT  OF  THE  ANNUAL  MEETING 


69 


marks  of  the  last  speaker,  aud  said  :  "  We  have  been  in  this 
war  longer  than  you  have,  and  we  are  having  our  boys  come 
back  minus  arms  and  legs,  and  we  don't  want  any  of  that  done 
with  our  own  shells.  We  have  been  accustomed  to  the  barrage 
fire  for  some  time,  and  we  are  beginning  to  realize  the  niceties 
that  are  required  in  shell  work  to  make  sure  that  we  are  not 
going  to  have  some  shells  burst  in  our  own  ranks ;  and  shell 
work  is  only  one  of  the  items.  There  isn't  any  '  good  enough  ' 
in  this  munition  business.  There  have  been  quite  a  number 
of  us  finding  that  out,  and  you  people  will  find  it  out,  too." 

With  regard  to  tolerances,  he  said  that  it  is  the  jiractice  at  his 
plant  to  make  the  limits  in  the  earlier  stages  of  the  work  less 
than  the  government  requirements,  and  to  increase  progressive- 
ly as  the  latter  operations  are  approached  until  finally  they 
equal  the  government  requirements.  If  the  limits  in  the  early 
operations  are  made  as  wide  as  they  may  be,  there  will  be 
trouble  all  down  the  line.  The  limits  in  the  early  operations 
should  be  as  close  as  the  men  can  work,  even  if  it  costs  more 
money.  The  money  will  come  back  by  less  trouble  in  the 
secondary  and  later  operations. 

Mr.  Hamilton  said  that  it  is  further  the  practice  in  in- 
specting materials  to  do  as  Mr.  Danforth  suggested.  In  some 
eases  analysis  is  made  of  a  specimen  from  every  half  ton  of 
steel,  and  in  a  few  cases  every  bar  is  analyzed.  Discrepancies 
are  not  all  due  to  accident  by  any  means.  A  lot  of  plain,  ordi- 
nary negligence  existed  on  the  part  of  steel  manufacturers. 

In  this  matter  of  specifications  we  had  better  assume  that  the 
man  who  wrote  the  specifications  knows  more  about  the  work 
than  those  who  are  just  starting  the  work.  The  modern  prog- 
ress of  shell  fire  calls  for  closer  and  closer  limits.  We  will  be 
workmg  to  closer  limits  next  year  than  we  are  now.  Wliile  the 
production  may  be  reduced,  we  must  have  shells  that  will  pro- 
duce results  in  Germany  and  not  in  our  own  ranks. 

He  felt  that  the  specifications  quoted  by  Mr.  DeLeeuw  with 
regard  to  belting  must  have  been  selected  in  a  way  that  gave  a 
wrong  impression.  There  are  two  kinds  of  specifications : 
guidance  specifications  and  inspectors'  specifications.  The 
specifications  such  as  Mr.  DeLeeuw  read  are  in  the  nature  of 
guidance  specifications,  for  the  manufacturer  to  take  into  con- 
sideration in  bidding,  to  know  whether  he  is  going  to  be  able 
to  produce  that  kind  of  goods.  The  inspector  has  nothing  to 
do  with  such  specifications. 

While  he  did  not  want  to  be  misunderstood  in  referring  to 
things  made  in  the  United  States,  he  had  been  told  that  shells 
had  been  sent  to  the  British  Government  that  were  so  rough 
that  the  revolution  or  spinning  of  the  shell  made  the  steel  act 
as  a  rotary  file  on  the  explosive  block,  and  produced  prema- 
ture firing. 

In  response  to  a  question  by  Mr.  Cardullo,  he  said  it  had 
been  found  that  there  were  a  large  number  of  premature  ex- 
plosions among  shells  that  are  rough,  but  when  they  are  pol- 
ished there  is  no  trouble  from  that  cause. 

Major  A.  AV.  Erdman  said  that  as  far  as  the  Inspection  Sec- 
tion of  the  Gun  Division  of  the  U.  S.  Government  is  concerned, 
the  contractors  are  expected  absolutely  to  live  up  to  the  speci- 
fications as  they  are  written.  If  there  are  any  points  in  the 
specification  that  can  be  advantageously  changed,  if  they  are 
called  to  the  attention  of  the  department  the  officers  will  be 
glad  to  cooperate  with  manufacturers,  but  the  Government 
must  proceed  along  these  lines.  It  cannot  proceed  on  the 
theory  of  getting  a  general  average  of  good  product. 

Philip  Reynolds  advanced  the  theory  that  such  explosions, 
which  sometimes  shattered  the  guns,  killing  every  man  on  the 
crew,  were  due  to  faulty  fuses  rather  than  to  the  cause  ad- 


vanced by  Mr.  Hamilton.  Mr.  Cardullo  also  confirmed  this 
opinion,  saying  that  the  consensus  of  opinion  among  those  at 
the  front  was  that  the  cause  of  premature  explosions  is  de- 
fective fuses. 

C.  E.  Coolidge  reported  tliat  he  had  spent  two  strenuous 
years  in  the  manufacture  of  munitions  in  Canada,  and  had 
gone  over  about  as  many  of  the  hard  spots  as  any  of  his  con- 
freres. Fortunately,  his  plant,  one  of  the  largest  in  Canada, 
was  located  in  a  district  where  there  was  a  broadminded  chief 
inspector.  They  had  a  large  contract  for  eight-inch  howitzers, 
and  they  probably  had  as  much  reason  to  find  fault  with  gov- 
ernment inspection  as  did  similar  plants,  but  the  policy  adopted 
was  a  broad  one. 

It  was  recognized  at  the  start  that  they  must  first  of  all  pro- 
tect the  boys  on  the  tiring  line;  secondly,  they  must  protect 
the  government;  and  thirdly,  they  must  protect  the  manufac- 
turer. This  must  be  accomplished  through  a  spirit  of  coopera- 
tion all  around.  While  it  is  an  ancient  tradition  that  the 
operating  and  the  inspecting  organizations  must  be  arch 
enemies,  with  a  sort  of  dead  line  between  them  over  wliich 
neither  must  step,  such  a  spirit  can  produce  only  unsatisfac- 
tory results.  It  is  the  policy  in  this  particular  plant  to  con- 
sider tiiat  the  government  inspection  corps  and  the  shop  in- 
spection corps  are  practically  one. 

The  speaker  said  that  he  had  organized  the  shop  inspection 
corps  aud  had  made  it  plain  to  every  one  of  the  inspectors  that 
they  were  part  of  the  government  staff,  and  also  advised  the 
chief  inspector  for  the  government  to  take  under  his  wing  to  a 
certain  extent  the  company's  inspectors.  In  that  way  they  con- 
stituted one  happy  family.  In  order  to  overcome  ill-feeling 
between  inspectors  and  the  machine  operators,  inspectors  were 
assigned  to  each  machine  and  they  were  told  that  they  must  be 
friendly  to  the  operators  and  should  cooperate  to  the  limit. 
The  spirit  in  that  plant  is  of  tliis  kind.  Every  one  feels  that  he 
is  doing  his  little  bit,  and  each  one  that  he  is  the  man  behind 
the  man  behind  the  gun. 

Charles  E.  Davis  had  found  that  when  the  fact  was  estab- 
lished in  the  minds  of  the  inspectors  that  the  truth  was  wanted 
from  whatever  source  it  could  be  derived,  friction  disappeared 
and' production  increased.  He  had  found  this  to  be  particu- 
larly the  ease  in  connection  with  fuse  construction  for  the  Brit- 
ish Government.  Their  assistance  on  many  questions  was 
needed  and  invariably  when  a  point  was  reached  where  thefe 
was  a  question  in  regard  to  the  product,  they  were  told  "  We 
want  to  make  this  test,  and  we  want  your  inspector  with  us 
when  we  make  the  test."  They  cooperated  and  gave  every  op- 
portunity, and  the  result  of  their  experience  at  every  point, 
and  the  percentage  of  loss  was  reduced  to  a  very  low  percent- 
age. To  his  mind  it  was  firet  necessary  to  establish  in  the  re- 
sign of  a  piece  or  a  machine  the  vital  functioning  points  of  the 
product  to  be  produced ;  then  to  establish  the  limits  of  varia- 
tion that  will  give  these  results  reliability.  Hold  to  them 
rigidly.  On  non-essential  points  cover  the  matter  as  carefully 
as  you  can. 

Major  A.  W.  Erdman  said  that  inspecting  the  functional 
points  as  outlined  by  Mr.  Davis,  was  exactly  the  line  along 
which  their  Inspection  Section  was  working.  For  instance,  on 
the  twenty-one-second  time  fuse  he  thought  there  were  45  dis- 
tinct metal  parts,  and  there  were  something  like  240  gages 
required.  In  the  factories  which  have  had  years  of  experience 
in  making  these  fuses  the  government  was  inspecting  with 
thread  gages  to  be  sure  the  fuses  would  screw  into  any  shrapnel. 
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Philip  Reynolds'  wrote  that  from  his  experience  with  the 
manufacture  of  Russian  and  British  shells  he  believed  that  in 
the  inspection  of  munition  quality  could  be  held  to  the  set 
standai'd.  As  for  quantity  production  this  also  could  be  ob- 
tained granted  that  the  manufacturing  department  was  tooled 
to  perform  each  operation  with  the  human  element  reduced  to 
a  minimum  and  with  positive  stops  and  machines  which  are 
kept  up,  combined  with  a  perfect  sequence  of  operations.  The 
inspection  must  be  organized  so  that  the  product  of  each  ma- 
chine is  safeguarded  thus  preventing  the  possibility  of  a  run  of 
bad  work. 

In  connection  with  the  above  Mr.  Reynolds  outlined  the  or- 
ganization of  his  plant,  as  follows: 

The  superintendent  of  inspection  has  chief  inspectors  for 
each  eight  hours'  shift,  with  their  assistants  controlling  each 
floor  or  battery  of  operations.  Gaging  is  performed  at  the 
back  of  machines,  the  work  being  conveyed  by  gravity  to  in- 
spection bench.  Care  is  taken  in  the  allotment  of  the  quantity 
of  machines  for  each  inspector.  All  prime  dimensions  received 
100  per  cent  inspection.  Final  shop  inspection  is  not  necessary 
with  efficient  machine  inspection  except  to  check  parts  which 
are  liable  to  be  affected  at  subsequent  operations.  All  machine 
inspection  is  made  with  restricted  tolerances,  ensuring  the  ac- 
ceptability of  work  by  government  with  their  larger  limits. 
This  method  has  proved  must  successful.  The  superintendent 
of  inspection  is  responsible  for  quality  of  product  to  the  gen- 
eral manager. 

The  superintendent  of  inspection  is  held  solely  responsible 


for  the  quality  as  the  shop  superintendent  is  for  production,  all 
differences  being  settled  by  the  general  manager. 

Each  inspector  is  provided  with  a  small  personal  stamp 
which  he  or  she  stamps  on  a  location  allotted  by  the  govern- 
ment inspector  and  wliich  does  not  interfere  with  the  product. 
By  this  means  any  faulty  inspection  is  traced.  The  assistant 
inspector  checks  up  his  inspectors  frequently.  Given  limit 
gages  which  are  right,  inspectors  have  no  excuse  to  wrongly 
gage.  All  gages  are  checked  daUy  and  twice  daUy,  where  neces- 
sary, by  the  gage  and  standard  department,  who  are  held  re- 
sponsible for  a  sufficient  supply  of  gages  and  their  accuracy. 
The  head  of  this  department  is  the  chief  draftsman  and  he 
reports  direct  to  the  general  manager.  This  complete  system 
of  inspection  has  proved  very  satisfactoi-y  in  meeting  the  con- 
ditions which  exist  in  the  plant. 

The  writer  thought  that  interehangeability  applied  to  a  ma- 
chine or  a  mechanism  was  the  attainment  of  producing  stand- 
ard units  of  mechanism  which  guarantee  without  selection  the 
assembly  of  the  machine.  To  illustrate,  a  projectile  and  its 
component  parts  are  designed  with  limits  which  allow  of  shell 
fuse  and  cartridge  case  to  assemble  without  selection.  It  there- 
fore seems  correct  to  assume  that  it  is  practical  to  maintain 
interehangeability  in  munitions  without  sacrificing  the  quantity 
of  production. 

R.  F.  Bryant'  contribute  1  a  written  discussion,  which  will  be 
published  in  full  in  the  next  issue,  covering  the  experiences  of 
the  Yale  &  Towne  Mauufar-turing  Company  regarding  several 
important  phases  of  inspection,  particularly  of  fuses. 


1  Supt.  of  Inspection,  Lymburner  Limited,  Montreal,  Canada. 


'  Supt.  of  Productive  Efflclemw,  Tale  &  Towne  Mfg.  Co.,   Stamford, 
Conn. 


PUBLIC  MEETING  OF  GAGE  COMMITTEE 

Culminating  in  a  Proposal  to  Government  to  Cooperate  in  Munitions  Contracts  by  Requiring 

Certification  of  Gages  by  Bureau  of  Standards 


REPRESENTATIVES  of  important  Government  de- 
partments, both  Ai-my  and  Navy,  the  British  Ministry 
of  Munitions  of  War  in  the  United  States,  the  Cana- 
dian Munitions  Board,  leading  munitions  manufacturers  and 
makers  of  gages,  met  at  the  call  of  the  Joint  Committee  on 
Gages  of  The  American  Society  of  Mechanical  Engineers 
and  the  Society  of  Automotive  Engineers  on  Tuesday  after- 
noon, December  4,  not  for  a  technical  discussion,  but  to  con- 
sider in  a  broad,  patriotic  way  what  could  be  done  to  acceler- 
ate the  manufacture  of  munitions  and  to  provide  means  by 
which  all  munitions,  wherever  manufactured,  should  be  inter- 
changeable. Costly  blunders  in  the  handling  of  the  gage  ques- 
tion by  this  country  during  the  Civil  War  and  by  foreign 
countries  during  the  present  war  were  responsible  for  serious 
delays  and  loss  of  effectiveness. 

The  Chairman  of  the  joint  committee,  Harry  E.  Harris, 
President  of  the  H.  E.  Harris  Engineering  Company,  presided 
at  the  hearing,  and  called  upon  Major  L.  A.  Fischer,  in 
charge  of  the  Gage  Design  Section  of  the  Ordnance  Depart- 
ment, to  state  the  purposes  of  the  meeting  by  reading  a  brief 
resume  of  the  work  of  the  committee  up  to  this  time. 

Inception  of  Society's  Gage  Work 

This  phase  of  the  Society's  war  work  had  its  inception  at 
the  Spring  Meeting  in  Cincinnati  last  May.     So  clearly  was 


the  vast  importance  of  this  matter  brought  out  by  extended 
discussion  that  a  resolution  was  adopted  calling  upon  the 
Council  to  appoint  a  committee  to  cooperate  with  the  Govern- 
ment in  laying  down  a  sound  foundation  for  the  tremendous 
munitions-manufacturing  program  ujion  which  the  counti-y 
was  about  to  engage.  Representatives  of  the  Society  sent  to 
Washington  at  the  time,  however,  found  that  immediate  action 
would  be  premature,  but  two  months  later  conditions  were 
considered  sufficiently  favorable  and  a  committee  was  ap- 
pointed. At  a  meeting  on  August  23,  the  committee  agreed 
that  there  should  be  one  central  bureau  for  the  certification 
of  gages,  and  that  the  best  place  for  such  work  was  the  Bureau 
of  Standards  at  Washington.  The  inspection  of  all  master 
gages  should  be  made  at  the  Bureau  of  Standards,  but,  if 
possible,  some  of  the  working  and  inspection  gages  be  tested 
in  the  vicinity  of  the  factories  making  munitions,  or  at  the 
plants  of  the  gage  manufacturers.  This  meeting  was  followed 
by  visits  of  the  members  of  the  committee  to  such  department 
officials  of  the  Government  as  were  particularly  affected  by 
and  interested  in  the  question  of  gages.  In  general,  these 
officials  expressed  their  entire  approbation  of  the  plans  of 
the  committee. 

Society  and  Government  Officials  Get  Together 
In  order  to  get  a  concerted  understanding  in  the  matter,  the 
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Society  gave  an  informal  dinner  to  a  number  of  high  Govern- 
ment officials  and  members  of  the  Council  of  National  Defense, 
following  which  those  present  joined  in  a  general  discussion 
of  gage  certification  and  standardization,  displaying  consider- 
able unity  of  opinion  and  appreciation  of  the  work  the  So- 
ciety was  endeavoring  to  do.  While  many  phases  of  standard- 
ization were  considered,  especially  as  applying  to  raw  mate- 
rial, manufactured  products,  and  gages,  the  discussion  centered 
around  the  absolute  necessity  of  having  all  gages  made  to  the 
same  standards,  to  insure  correct  standards  and  interchange- 
ability. 

Following  the  dinner,  a  letter  was  sent  to  all  present  asking 
that  each  department  concerned  appoint  a  member  of  its  staff 
with  whom  the  committee  might  confer  in  working  out  a  satis- 
factory program.  This  letter  was  well  responded  to  by  the 
various  branches  of  the  service.  As  a  result,  the  committee 
now  has  serving  with  it  official  representatives  of  the  principal 
departments  concerned.  The  cooperation  of  the  Society  of 
Automotive  Engineers  has  been  secured  in  the  form  of  a  com- 
mittee to  serve  jointly  with  our  committee.  All  are  agreed 
that  standards  of  measurement,  master  gages,  reference  gages, 
inspection  gages  and  Government  inspection  gages  should  be 
certified  at  the  Bureau  of  Standards  so  far  as  is  physically 
possible. 

At  a  meeting  in  Washington,  on  October  30,  it  was  ascer- 
tained, through  correspondence  and  representatives  of  Govern- 
ment departments  present,  that  many  of  the  departments  were 
conforming  to  the  recommendations  of  the  committee  in  having 
gages  certified  at  the  Bureau  of  Standards,  that  there  was  close 
cooperation  in  many  instances,  but  not  according  to  any  uni- 
versally accepted  plan.  It  was  recommended  that  the  various 
bureaus  recognize  officially  the  Bureau  of  Standards  as  the 
technical  source  for  the  certification  of  all  master  gages,  and 
as  many  of  the  inspection  and  working  gages  as  possible.  A 
sub-committee  was  appointed  to  prepare  a  clause  for  the  con- 
sideration of  the  full  committee,  which  could  be  incorporated 
in  all  Government  orders  for  gages,  and  in  contracts  for  war 
supplies  in  the  manufacture  of  which  the  supplier  would  be 
required  to  make  or  purchase  gages.  Such  a  clause  was  sub- 
mitted to  the  joint  committee  on  November  10,  and  has  been 
the  subject  of  much  discussion  and  correspondence.  All  com- 
ments and  suggestions  were  considered  at  a  meeting  on  Tues- 
day morning,  December  4,  and  a  final  form  adopted  for  sub- 
mission to  the  Government  departments  if  approved  by  this 
public  meeting. 


Gage.s  Must  Be  Checked  Against   Standards   Under 
Unified  Supervision  ^    • 

Chairman  Harris  stated,  in  further  explanation  of  the  work 
of  the  committee,  that  while  a  proper  handling  of  the  gage 
situation  was  of  the  utmost  importance  at  the  moment  in  secur- 
ing certain  supplies,  such  as  airplane  motors,  truck  engines, 
guns,  small  arms,  ammunition,  etc.,  the  committee  had  no  in- 
tention of  proposing  that  on  other  material,  such  as  fire  buck- 
ets, for  example,  orders  and  specifications  should  require  the 
sending  of  the  gages  to  the  Bureau  of  Standards.  In  order 
to  produce  war  supplies  of  a  mechanical  nature  on  a  large 
scale,  in  widely  distributed  plants,  that  will  be  correct  to  speci- 
fications, interchangeable  and  function  properly,  it  is  an  estab- 
lished fact  that  universally  correct  gages  must  be  had,  and  that 
the  only  way  to  have  them  uniform  is  to  cheek  them  against 
the  standard  of  measurement  under  unified  supervision.    Hence 


the  recommendation  that  all  gages  be  made  to  the  standards 
of  the  National  Bureau  of  Standards.  This  involves  no 
change  from  existing  standards,  but  insures  the  correct  dupli- 
cation of  existing  standards  under  the  direction  of  technical 
experts  equijjped  with  instruments  of  precision  such  as  few 
factories  possess.  Referring  all  gages  to  this  central  agency 
for  verification  would  also  prevent  duplication  of  measuring 
equipment  and  technical  staff,  thereby  conserving  our  most 
valuable  resource,  skilled  man  power.  In  conclusion,  Mr. 
Harris  called  upon  all  present  to  unite  in  the  single  purpose 
of  assisting  the  Government,  setting  aside  private  interests, 
desire  for  profit,  prejudice  and  selfish  pride,  remembering  that 
the  recommendations  made  by  these  two  great  engineering  so- 
cieties, representing  the  vital  forces  of  mechanical  engineering 
in  this  country,  would  command  the  support  of  manufactur- 
ers. Government  officials,  the  general  public,  and  receive  con- 
siderable attention  from  Congress. 


Important  Gages  To  Be  Certified  by  Bureau  op  Standards 

The  Chairman  then  called  upon  Mr.  William  A.  Viall,  Sec- 
retary of  the  Browne  &  Sharpe  Mfg.  Co.,  to  read  the  clause 
proposed  by  the  committee,  which  in  its  final  form  is  as  fol- 
lows: 

The  master  and  reference  gages  and  standards  of  meas- 
urements, with  which  are  to  be  compared  the  gages  and 
measuring  instruments  used  in  carrying  out  this  contract, 
are  to  be  certified  by  the  Bureau  of  Standards  of  the 
Department  of  Commerce,  Washington,  D.  C. 

The  committee  also  proposed  the  following  form  of  memo- 
randum to  be  used  by  heads  of  various  Gisvernment  depart- 
ments in  notifying  the  branches  and  officers  under  their  juris- 
diction of  the  adoption  of  the  Bureau  of  Standards  as  the 
official  agency  for  gage  certification  : 


The  Bureau  of 


designates  the  Bureau  of 


Standards  of  the  Department  of  Commerce,  Washington, 
D.  C,  as  the  place  at  which  all  master  and  reference  gages 
and  standards  of  measurements  are  to  be  certified.  This 
is  intended  to  include  all  such  master  and  reference 
gages  and  standards  of  measurement  as  are  used  by 
the for  the  work  coming  under  the  cog- 
nizance of  the  Bureau,  both  in  manufacturing  and  in- 
specting. 

All  master  and  reference  gages  and  standards  of  meas- 
urement used  by  private  manufacturers  in  carrying  out 
contracts  for  the  Bureau,  where  certification  is  called  for 
by  the  contract,  shall  be  certified  by  the  Bureau  of  Stand- 
ards. 

As  pointed  out  by  Mr.  Viall,  this  memorandum  does  not 
call  for  the  eei'tification  of  unimportant  gages.  Each  bureau 
prepares  its  own  contracts,  and  thus  has  complete  control  of 
the  extent  to  which  certification  shall  be  required.  The  master 
gage,  in  the  mind  of  the  committee,  is  the  one  gage  or  set  of 
gages  used  as  the  ultimate  reference  in  a  factory  on  a  certain 
piece  of  work.  The  reference  gages  are  the  gages  distributed 
throughout  the  plant  with  which  the  working  gages  are  to  be 
compared  from  time  to  time.  The  reference  gages  are  subject 
to  wear,  relatively  small  but  possibly  appreciable,  while  the 
master  gages  are  not  subject  to  wear  during  the  life  of  the 
contract.  If  evei-y  gage  could  go  through  the  Bureau  of 
Standards  it  would  be  desirable,  but  since  this  is  not  a  physical 
possibility,  the  committee  has  included  in  its  recommendation 
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only  the  master  and  reference  gages.  Regarding  the  objection 
that  this  method  of  certification  divides  the  responsibility  for 
the  eon-ectness  of  the  finished  product  between  the  Govern- 
ment and  the  manufacturer,  the  committee  does  not  regard  the 
proposed  plan  as  any  sharing  of  responsibility  whatever.  The 
Government  furnishes  the  standard  and  the  manufacturer  must 
work  to  it. 

Meeting  Opened  to  Discussion 

The  Chainnan  then  declared  the  meeting  open  to  all  present, 
and  called  upon  a  number  of  those  present  to  lead  the  discus- 
sion. Naval  Consti-uctor  S.  M.  Henry  heartily  endorsed  the 
proposals  of  the  committee,  and  stated  that  they  met  the  views 
of  the  Bureau  of  Construction  and  Repair. 

Major  L.  A.  Fischer,  in  charge  of  the  Gage  Design  Section 
of  the  Ordnance  Department,  announced  that  the  plan,  prac- 
tically as  proposed,  had  been  in  operation  for  some  time  by 
the  Ordnance  Department  on  contracts  for  munitions  which 
call  for  the  manufacturer  to  supply  inspection  gages.  The 
Government  furnishes  a  set  of  master  gages  to  the  manufac- 
turer and  to  the  Government  inspectors.  These  are  kept  at  the 
factory  and  all  inspection  gages  referred  to  them. 

That  there  would  be  no  delay  in  submitting  gages  to  the 
Bureau  of  Standards,  and  had  been  none  up  to  this  time,  was 
brought  out  by  Major  Fischer,  who  organized  the  gage-inspec- 
tion service  of  the  Bureau  during  the  time  when  he  was  in 
charge  of  the  division  of  Weights  and  Measures.  Based  on 
the  experience  of  our  allies,  the  gage-inspection  division  has 
been  organized  on  generous  lines. 

Major  Henry  W..  Torney,  Inspection  Dejiartment,  Equip- 
ment Division,  Signal  Corps,  said  that  his  department  had 
already  made  considerable  use  of  the  Bureau  of  Standards  for 
gage  certification,  and  expected  to  continue  doing  so. 

Experiences  op  Our  Allies 

An  international  note  was  added  to  the  meeting  by  the  pres- 
ence of  a  representative  of  the  British  Ministry  of  War  in  the 
United  States,  Mr.  H.  J.  Bingham-Powell,  Inspector  of  Gages 
and  Standards,  who  emphasized  the  importance  of  advising 
gage  makers  in  advance  what  they  would  have  to  meet  in  the 
inspection  of  their  product,  and  the  importance  to  gage  makers 
of  having  facilities  for  knowing  that  their  product  is  correct. 
He  extended  a  cordial  invitation  to  all  present  to  inspect  the 
facilities  of  the  British  Ministry  for  the  certification  of  gages. 

The  experience  of  Canada  was  outlined  by  Capt.  Richard  J. 
Durley,  of  the  Imperial  Munitions  Board.  At  one  time  the 
Canadian  troops  in  France  were  being  sorely  pressed  through 
lack  of  suflicient  ammunition,  and  it  was  necessary  to  speed 
up  the  manufacture  of  a  certain  fuse.  Upon  studying  the 
situation,  it  became  evident  that  the  date  on  which  a  supply 
of  fuses  could  be  obtained  was  entirely  dependent  upon  the 
dates  at  which  inspection  gages  could  be  had,  This  has  been 
the  ease  also  on  most  other  work.  Every  day  which  passes 
without  a  suflScient  supply  of  inspection  gages  means  another 
day  on  which  there  will  be  no  product.  The  present  practice 
in  Canada  and  in  Great  Britain  is  to  have  all  gages  pass 
through  the  Imperial  Munitions  Board  and  the  National  Phys- 
ical Laboratory,  respectively,  for  certification.  They  are  then 
given  a  serial  number,  issued  to  the  inspectors,  examined  at 
intervals  and  when  worn  down  to  the  permissible  limit  are 
returned,  reexamined  and  scrapped. 


In  reply  to  a  question  from  Major  A.  W.  Erdman,  Inspec- 
tion Division,  Ordnance  Department,  as  to  the  meaning  of 
certification  as  use3  in  the  proposed  clause.  Major  Fischer 
stated  that  this  was  understood  to  be  the  certification  by  the 
Bureau  of  Standards  that  the  gage  was  within  the  tolerances 
permitted  to  the  manufacturer  of  the  gage  by  the  bureau  in 
charge  of  the  work  on  which  it  is  to  be  used.  Verification,  on 
the  other  hand,  means  that  the  size  of  the  gage  is  determined 
regardless  of  whether  this  size  is  proper  for  the  intended  use 
of  the  gage  or  not. 

An  interesting  point  brought  out  by  Major  Erdman  was 
whether,  in  view  of  the  fact  that  there  are  not  available  enough 
highly  skilled  gage  makers  to  furnish  the  very  large  quantities 
of  gages,  especially  thread  gages,  now  required,  it  would  be 
advisable  to  utilize  a  large  number  of  less  skilled  men.  This 
would  no  doubt  result  in  less  accurate  gages,  but  if  within  the 
limits  allowed  the  manufacturer  who  is  to  use  the  gages  in  pro- 
ducing munitions,  it  would  simply  result  in  reducing  his  manu- 
facturing tolerance  without  affecting  the  quality  of  the  product. 
This  might  involve  difficulties  in  some  cases,  but  many  manu- 
facturers would  be  able  to  get  into  production  quicker  and  a 
great  increase  in  the  output  of  gages  would  be  possible. 

Ada'antages  to  Manufacturers  of  New  Plan 

The  advantage  to  manufacturers  of  gages  of  having  their 
factoi-y  standards  approved  by  the  Bureau  of  Standards,  or  of 
having  sub-stations  at  important  points  throughout  the  country, 
was  brought  out  by  Mr.  Frank  0.  Hoagland,  Assistant  Works 
Manager  of  Pratt  &  Whitney.  Where  a  gage  maker  has  an 
order  for  a  set  of  duplicate  gages,  subject  to  certification,  he 
cannot  make  up  more  than  one  set  until  the  first  has  been 
approved  unless  his  standards  have  been  approved.  The  first 
having  been  approved,  it  is  readily  possible  to  duplicate  it  and 
to  check  it.  All  purposes  would  therefore  be  served  if  only 
the  first  gage  were  sent  to  Washington  for  certification  and  the 
duplicates  jiassed  upon  at  a  sub-station  more  accessible  to  the 
place  of  manufacture. 

Then  followed  an  exceedingly  interesting  discussion  of  nu- 
merous phases  of  the  gage  question,  participated  in  by  men  of 
large  experience  on  such  matters  with  the  Government,  gage 
makers  and  munition  manufacturers.  Among  the  topics  cov- 
ered were  the  standardization  of  gages,  the  fixing  of  tolerances 
fair  to  the  maker  and  user,  means  of  securing  greater  produc- 
tion of  gages  and  of  regulating  the  flow  of  production,  greater 
publicity  in  the  technical  press  concerning  the  design,  manu- 
facture and  use  of  gages,  and  other  valuable  suggestions  now 
available  for  the  use  of  the  committee  in  the  stenographic 
notes  of  the  meeting.  One  hundred  of  America's  leading  men 
in  this  field  freely  contributed  from  their  rich  experience  to 
the  end  that  the  industries  of  the  country  might  make  a  prompt 
and  satisfactory  response  to  the  call  for  enormous  quantities 
of  those  mechanical  products  so  essential  to  the  successful 
prosecution  of  the  war. 

At  the  conclusion  of  the  discussion,  the  contract  clause  and 
the  accompanying  memorandum  prepared  by  the  committee 
were  apjsroved  by  a  unanimous  vote  of  the  meeting.  The  com- 
mittee will  now  be  able  to  present  the  matter  in  final  form  to 
the  Government  departments  with  the  full  approval  of  the  two 
great  engineering  societies  qualified  to  pass  an  authoritative 
opinion  on  this  subject.  There  is  every  reason  to  believe  that 
the  suggestion  will  be  promptly  adopted  and  the  committee 
will  then  be  able  to  turn  to  other  phases  of  its  work. 
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PRESIDENT  TAFT  said  that  the  engineer,  equaUy  with 
the  physician,  was  essential  to  the  winning  of  the  war. 
The  Council  of  this  Society,  together  with  the  boards 
9f  management  of  the  other  societies  and  the  representatives 
of  the  engineering  colleges,  have  persuaded  the  Secretary  of 
War  to  make  similar  provision  for  engineering  students  who 
may  be  drafted  to  the  provision  made  for  students  in  medicine 
and  dentistry  who  may  be  drafted;  namely,  that  the  students 
under  the  draft  be  reassigned  to  their  respective  colleges,  to 
complete  their  technical  courses.    This  is  most  impressive. 

With  the  recognition  by  the  nation  of  the  opportunity  for 
service  goes  the  responsibility  of  rendering  that  service.  The 
loyalty  of  the  members  of  the  Society  and  of  the  profession 
in  general  has  never  been  questioned.  The  only  unsatisfactory 
feature  has  been  the  inability  of  a  large  proportion  of  our 
members  to  find  the  opportunity  for  expression.  Whereas 
approximately  ten  per  cent  of  the  membership  is  now  in  the 
service,  several  times  this  number  would  gladly  join  if  they 
were  only  permitted. 


I  am  happy  to  report  the  splendid  progress  of  the  Engineer- 
ing Council,  and  the  spirit  of  cooperation  which  is  being  de- 
veloped between  the  engineering  societies  and  the  committees 
which  have  been  engaged  in  war  work.  There  seems  to  be 
every  prospect  now  of  having  a  joint  committee  at  some  time 
in  the  very  near  future. 

The  conspicuous  service  which  the  Society  has  been  render- 
ing is  in  its  Engineering  Resources  Committee,  whereby  the 
Government  or  any  industry  or  individual  can  obtain  the 
names,  addresses,  and  accomplishments  of  specialists  of  every 
variety.  These  the  Society  has  been  able  to  furnish  to  such  an 
extent  that  over  fifteen  hundred  members  have  been  suggested 
for  important  service.  A  corps  of  experienced  assistants  loaned 
by  this  Society  has  undertaken  now  the  elassifleation  of  mem- 
bers of  other  societies  who  are  cooperating  in  the  movement. 
This  is  an  activity  which  all  members  of  the  profession  may 
report  with  considerable  pride. 

Calvin  W.  Rice, 

Secretary. 


THE  NEW  OFFICERS  OF  THE  SOCIETY 


ALL  the  of&cers  listed  on  the  ballot  prepared  by  the  Nom- 
inating Committee  appointed  by  the  President  and  con- 
sisting of  L.  E.  Strothman,  Chairman,  Willis  H.  Carrier,  Fred- 
erick W.  Gay,  A.  M.  Lockett  and  Paul  B.  Morgan,  were  elected 
at  the  opening  session  of  the  38th  Annual  Meeting  on  Tuesday 
evening,  December  4,  1917.  The  elections  were:  President, 
Charles  T.  Main;  Vice-Presidents,  Spencer  Miller,  Max  Toltz 
and  John  Hunter;  Managers,  Fred  A.  Geier,  D.  R.  Yarnall 
and  Fred  N.  Bushnell;  Treasurer,  William  H.  Wiley.  A  brief 
biographical  note  of  each  of  the  new  officers  is  given  below. 

Charles  Thomas  Main 

Charles  Thomas  Main  was  born  in  Marblehead,  Mass.,  on 
February  16,  1856.  He  attended  the  public  schools  in  that 
town  and  was  graduated  from  the  Massachusetts  Institute  of 
Technology  with  the  degree  of  S.B.  in  the  department  of  me- 
chanical engineering. 

He  remained  at  the  Institute  as  an  assistant  in  the  depart- 
ment of  mechanical  engineering  for  three  years  after 
graduation. 

In  the  faJl  of  1879  he  went  to  the  Manchester  Mills,  Man- 
chester, N.  H.,  as  draftsman.  From  there,  on  January  1,  1881, 
he  went  to  Lawrence,  Mass.,  as  engineer  for  the  Lower  Pacific 
Mills.  In  March  1886  he  was  made  assistant  superintendent  and 
in  July  1887  superintendent  of  the  mill,  having  in  charge  the 
engineering  work  also  during  the  latter  periods. 

During  this  period  of  eleven  years  he  had  charge  of  the  re- 
organization and  the  rebuilding  of  a  large  portion  of  the  above- 
mentioned  plant,  and  for  something  over  five  years  had  charge 
of  its  operation. 

About  this  time  Mr.  Main  decided  that  he  preferred  to  follow 
engineering  rather  than  administrative  work  and  resigned  his 
oflBce  at  the  Pacific  Mills.    After  one  year  in  Providence,  R.  I., 


spent  in  engineering  and  mill  work,  he  formed  an  association 
with  Mr.  F.  W.  Dean  and  conducted  a  business  under  the  name 
of  Dean  &  Main,  devoted  largely  in  the  early  days  to  textile, 
mill  work,  but  gradually  broadening  so  as  to  include  other  in- 
dustrial plants.  This  association  existed  from  January  1893 
to  January  1907,  when  it  was  dissolved.  Since  that  time  he 
has  conducted  an  engineering  business  under  the  name  Chas. 
T.  Main. 

During  the  period  from  1893  to  the  present  time  a  large 
number  of  industrial  plants  have  been  designed  and  constructed 
under  his  direction  and  many  others  reorganized.  The  steam 
engineering  for  industrial  plants  developing  into  steam-power- 
plant  work,  and  the  water-power  work  into  hydroelectric  devel- 
opments. 

Among  the  largest  undertakings  in  the  industrial  plants  are 
the  Wood  Woreted  and  Ayer  Mills  in  Lawrence,  Mass.,  and  in 
the  hydroelectric  work  four  developments  for  the  Montana 
Power  Company,  aggregating  about  280,000  hp. 

He  has  acted  as  consulting  engineer  on  many  projects  and  as 
expert  witness  or  referee  in  many  important  eases  and  has 
placed  valuations  on  many  industrial  plants  for  various  pur- 
poses. 

He  was  elected  to  membership  in  The  American  Society  of 
Mechanical  Engineers  in  1885  and  has  been  a  manager  for 
three  years.  He  is  also  a  member  of  the  American  Society  of 
Civil  Engineers,  the  American  Institute  of  Consulting  En- 
gineers, the  Boston  Society  of  Civil  Engineers  (past-president), 
and  of  other  technical  societies ;  is  president  of  the  Engineers' 
Club  in  Boston,  and  is  serving  his  second  term  as  term  member 
of  the  Corporation  of  the  Massachusetts  Institute  of  Tech- 
nology. 

He  has  written  several  papers  on  engineering  subjects,  some 
of  which  have  been  presented  at  meetings  of  the  Society. 

Mr.   Main  has  been   interested  for  many   years  in  public 
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a£fairs  and  has  served  in  several  municipal  offices  for  the  pur- 
pose of  advancing  the  idea  of  good  government  and  doing  his 
share  of  public  work. 

Spencer  Miller 

Spencer  Miller  was  bom  at  Waukegan,  III,  April  25,  1859. 
He  was  graduated  at  the  Worcester  Polytechnic  Institute  in 
1879,  and  after  tutoring  for  a  few  months  at  Amherst  College, 
entered  the  shops  of  the  U.  S.  Wind  Engine  &  Pump  Co.,  of 
Bata\4a,  111.,  where  he  remained  for  nearly  a  year.  He  then 
became  a  draftsman  with  the  Link-Belt  Machinery  Co.,  Chi- 
cago, where  he  designed  a  number  of  rope  drives,  and  a  novel 
equipment  for  handling  cargo  by  continuous  systems  of  con- 
veying for  the  Union  Steamboat  Company.  He  made  impor- 
tant improvements  in  rope  driving  with  grooved  puUeys  of 
different  diameters  by  varying  the  angle  of  the  grooves.  This 
invention  was  the  subject  of  a  paper  entitled  A  Problem  in 
Continuous  Rope  Driving,  presented  by  him  before  the  Ameri- 
can Society  of  Civil  Engineers  in  1897. 

In  1886  he  became  associated  with  the  Lidgerwood  Manu- 
facturing Co.,  of  New  York,  which  was  then  manufacturing 
a  crude  overhead  cableway  system  involving  fall-rope  carriers 
of  the  chain-connected  type,  and  he  developed  an  entirely  new 
faU-rope  carrier  system,  which  eventually  resulted  in  obtaining 
a  conveying  speed  of  2000  f.p.m.  Mr.  Miller  continued  the  de- 
velopment of  the  cableway,  added  automatic  dumping  features 
so  that  loads  could  be  dumped  at  the  will  of  the  engine  opera- 
tor, made  towers  self-propelling,  traveling  on  tracks  so  that  a 
great  area  could  be  covered,  and  adapted  the  cableways  to  the 
use  of  grab  and  scraper  excavating  buckets,  so  that  today  the 
cableways  will  convey  single  loads  up  to  thirty  tons  over  spans 
exceeding  2000  feet.  The  most  noted  installations  were  on  the 
Panama  Canal,  where  they  were  used  for  the  construction  of 
the  locks.  He  developed  the  cableway  as  applied  to  the  re- 
moval of  logs  from  the  swamp  lands,  reducing  the  cost  of  the 
logs  at  the  mills  50  per  cent,  and  adapted  the  log-skidding 
cableway  for  mountain  work,  skidding  logs  from  the  crests 
of  the  mountains,  and  out  of  gorges  and  ravines,  enabling  logs 
to  be  taken  out  of  timberlands  hitherto  inaccessible  by  previous 
methods,  one  of  the  latest  machines  spanning  4200  feet. 

Mr.  Miller's  latest  adaptation  of  the  cableway  was  on  the 
Mississippi  Levee  Construction  work.  This  machine  is  a 
straight-line  cableway  excavator,  span  700  feet,  operating  a  3- 
yard  drag  scraper  bucket. 

One  of  the  early  problems  of  the  Spanish-American  War  was 
presented  to  the  Navy  Department  in  the  question  of  coaling 
ships  at  sea,  and  Mr.  Miller  designed  a  marine  cableway  that 
made  it  possible  to  transship  coal  under  headway  at  sea.  In 
coaling  ships  in  liarbor  his  method  of  broadside  handling  has 
increased  the  capacity  from  25  to  150  tons  per  hour,  and  one 
man  now  does  the  work  which  under  the  old  system  required 
eighty.  Many  new  colliers  of  the  U.  S.  Navy,  notably  the 
Jason,  Orion  and  Neptune,  are  equipped  with  this  transfer 
system,  for  delivering  coal  to  ships  alongside  in  smooth  water. 
In  1914  he  made  the  refueling  of  warships  at  sea  the  subject 
of  a  paper  read  before  the  Society  of  Naval  Arcliitects  and 
Marine  Engineers.  One  of  the  most  revolutionary  devices  in- 
vented by  Mr.  MiUer  is  his  breeches  buoy  cableway  apparatus 
in  use  by  the  U.  S.  revenue  cutter  service,  by  which  passengers 
can  be  rescued  from  any  ship  in  the  heaviest  sea. 

The  greatest  problem  presented  in  these  marine  cableways 
was  the  maintenance  of  a  constant  tension  in  the  supporting 
cable  and  also  in  the  conves^ing  cables,  the  surging  of  the  ships 
tending  to  produce  a  variation  of  600  per  cent  in  the  tension 


of  the  cables.  Mr.  Miller  developed  an  engine  which  auto- 
matically maintained  within  10  per  cent  a  constant  tension  on 
these  cables,  compensating  the  varying  strains  produced  by  the 
wave  motion  affecting  the  ships.  With  this  automatic-tension 
engine,  Mr.  Miller  successfully  solved  the  problem  of  bunkering 
fuel  oil  at  sea,  a  supporting  cable  for  the  oil  hose  being  held 
at  constant  tension  by  the  engine. 

His  final  development  of  this  automatic-tension  engine  is 
for  use  as  a  towing  engine.  Its  use  eliminates  the  shock  effect 
on  the  towing  hawser  and  pei-mits  the  use  of  lighter  hawsers, 
of  much  shorter  length,  and  limits  the  tension  on  the  cable  to  a 
predetermined  amount  weU  within  the  safety  limit  of  the  cable, 
thus  providing  against  excess  strain. 

In  view  of  Mr.  Miller's  many  activities  in  marine  matters,  it 
was  natural  that  he  was  selected  as  a  member  of  the  U.  S. 
Naval  Consulting  Board  at  its  inception,  and  of  which  board 
he  is  now  a  member.  He  is  chairman  of  The  Fuel  and  Fuel 
Handling  Committee,  and  also  of  the  Life  Saving  Committee. 

Aside  from  his  engineering  activities,  Mr.  Miller  is  greatly 
interested  in  civic  and  municipal  improvement,  especially  in  the 
establishment  of  public  libraries,  parks  and  playgrounds.  He 
is  a  Vice-President  of  The  American  Society  of  Mechanical 
Engineers;  member  of  the  American  Society  of  Civil  Engi- 
neers, American  Institute  of  Mining  Engineers,  Society  of 
Naval  Architects  and  Marine  Engineers,  and  the  Canadian  In- 
stitute of  Mining  Engineers. 

Max   Toltz 

Max  Toltz  was  born  in  Coeslin,  Germany,  in  1857,  and  was 
graduated  from  the  Royal  Polytechnic  College  of  Berlin  in 
1878.  He  came  to  the  United  States  in  1882  and  became  asso- 
ciated with  the  St.  Paul,  Minneapolis  &  Manitoba  Railway, 
now  the  Great  Northern,  serving  successively  as  draftsman, 
assistant  engineer,  bridge  engineer  and  mechanical  engineer. 
In  the  latter  capacity  he  had  charge  for  four  years  of  the 
motive-power  department. 

From  1903  to  1905  he  acted  as  consulting  engineer  of  the 
Canadian  Pacific  Railway,  during  which  time  he  built  the 
Angus  Shops  near  Montreal  and  also  those  at  Winnipeg.  He 
also  acted  as  consulting  engineer  for  the  Erie  Railroad  during 
this  period.  In  1905  he  became  vice-president  and  general  man- 
ager of  the  Manistee  and  Grand  Rapids  Railway,  acting  also  as 
consulting  engineer  for  different  railroads  at  the'  same  time. 
Since  1908  he  has  conducted  a  private  practice,  including  the 
work  of  consulting  engineer  for  the  Great  Northern  Railway, 
the  Northern  Pacific  Railway,  the  Chicago,  Milwaukee  &  St. 
Paul  and  the  Butte  &  Anaconda  railways,  reporting  especially 
upon  the  electrification  of  steam  roads,  and  also  specializing  in 
power  plants,  grain  elevators  and  large  handling  plants,  and 
iron-ore  docks. 

From  1900  to  1913  he  was  Captain  of  the  Engineer  Corps, 
Minnesota  National  Guard,  and  since  1913  Major  of  the  Engi- 
neer Corps.  He  is  now  engaged  in  camp  construction  for  the 
Government,  his  first  camp  having  been  Camp  Robinson  at 
Sparta,  Wis.  He  is  now  at  Camp  Dodge,  Des  Moines,  Iowa, 
where  he  has  charge  of  the  installation  of  the  heating  of  the 
entire  camp. 

John   Hunter 

John  Hunter  was  born  in  Scotland  in  1866,  and  was  edu- 
cated in  public  schools,  serving  his  apprenticeship  as  a  mechan- 
ical engineer  before  leaving  Scotland. 

The  first  twenty  years  of  his  career  were  spent  in  marine 
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service.  In  1885  he  joined  tlie  Red  Star  Line,  jS.  S.  Wester- 
land,  as  junior  engineer,  sailing  between  Antwerp  and  New 
York,  rising  to  first  assistant  of  the  S.  S.  Friesland  of  the  same 
company  in  1891.  In  1895  he  transferred  to  the  new  S.  S.  St.. 
Louis  of  the  American  Line,  running  between  New  York  and 
Southampton,  as  senior  first  assistant  engineer,  and  at  the  out- 
break of  the  Spanish-American  War  in  1898  was  appointed 
chief  engineer  of  the  S.  S.  St.  Paul,  with  the  rank  of  Lieuten- 
ant, U.  S.  A. 

The  St.  Paul  was  taken  over  by  the  United  States  Navy, 
equipped  as  an  auxiliary  cruiser  and  fitted  out  with  twenty 
5-inch  guns,  and  under  the  command  of  Admiral  Sigsbee  saw 
much  active  service  during  the  war  which  bore  heavily  on  the 
crew.  When  the  St.  Paul  went  back  in  the  North  Atlantic 
service,  Mr.  Hunter  continued  as  chief  engineer  until  August 
1905,  when  he  gave  up  his  naval  career  to  enter  consulting 
work. 

During  his  twenty  years  of  sea  service  he  had  traveled 
1,500,000  sea  miles,  and  had  seen  an  interesting  development 
in  marine  engineering.  The  steam  pressure  carried  on  boilers 
in  bis  ships  had  risen  from  10  to  200  lb.,  and  the  old  low-pres- 
sure engines  had  given  place  first  to  the  cross-compound  type, 
with  80  lb.  pressure,  then  to  the  triple-expansion  three-cylinder 
engine  with  165  lb.,  and  finally  to  the  six-cylinder  quadruple 
expansion  engines  and  twin  screws  of  the  St.  Paul,  with  their 
200  lb.  pressure. 

In  August  1905  he  went  to  St.  Louis  to  take  the  position  of 
chief  engineer  of  the  power  plants  of  the  Union  Electric  Light 
and  Power  Co.  At  that  time  the  Ashley  Street  plant  was 
under  construction  and  changes  were  being  made  to  increase 
the  capacity  of  the  station.  In  the  early  part  of  1907  he  was 
given  charge  of  the  construction  work  of  the  company  and  the 
completion  of  this  plant,  including  the  last  section  of  the  east 
river  wall,  where  it  was  found  necessary  to  sink  two  caissons  to 
bed  rock,  22  ft.  below  the  zero  stage  of  the  river.  He  was  also 
in  charge  of  the  steam-heating  plant  of  the  company. 

He  has  recently  been  called  into  the  service  of  the  Govern- 
ment in  the  capacity  of  district  manager  for  the  Emergency 
Ship  Building  Corporation,  with  headquarters  in  New  York 
City. 

Mr.  Hunter  has  been  prominent  in  the  affairs  of  national 
societies,  having  served  for  three  years  as  a  member  of  the 
Prime-Movers  Committee  of  the  National  Electric  Light  Asso- 
ciation. He  served  also  as  president  of  the  Engineers'  Club  of 
St.  Louis  and  for  two  years  as  president  of  the  Caledonian 
Society. 

Frederick   August   Geier 

Frederick  August  Geier  was  born  in  Cincinnati,  Ohio,  on 
June  23,  1866,  and  at  the  usual  age  entered  the  public  schools, 
wherein  he  continued  his  studies  until  graduated  from  Wood- 
ward High  School  with  the  class  of  1884.  Two  years  later  he 
engaged  in  the  banking  business  in  Newton,  Kansas,  but  re- 
turning to  his  native  city  in  September  1887.  became  con- 
nected with  The  Cincinnati  Milling  Machine  Company  as  book- 
keeper. He  now  owns  a  controlling  interest  in,  and  is  presi- 
dent of,  this  company,  which  is  generally  acknowledged  to  be 
the  largest  plant  in  the  world  devoted  exclusively  to  the  manu- 
facture of  milling  machines  and  accessories. 

Some  years  ago,  when  The  Cincinnati  Milling  Machine  Co.'s 
business  had  grown  beyond  the  capacity  of  the  old  plant  (lo- 
cated on  Spring  Grove  Avenue),  Mr.  Geier  conceived  the  idea 
of  organizing  a  factory  colony  grouped  about  a  central  power 
plant.     Three  other  companies  joined  at  once  in  the  project, 


and  the  outcome  of  the  idea  is  the  present  factory  colony  at 
Oakley,  a  suburb  of  Cincinnati. 

The  C.  M.  M.  Co.  now  has  one  of  the  most  modern  plants 
in  existence  and  employs  about  2000  people.  It  provides  ideal 
factory  conditions  as  to  light,  heat,  ventilation,  and  sanitation, 
maintains  an  employees'  service  and  medical  department,  and 
provides  space  and  equipment  for  a  cafeteria,  which  is  oper- 
ated for  the  employees  by  a  committee  chosen  by  themselves. 
It  also  recently  started  a  cooperative  store  for  the  benefit  of 
its   employees. 

Mr.  Geier  is  also  president  of  The  Factory  Colony  Co., 
The  Modern  Foundry  Co.,  and  the  Factory  Power  Co.,  is  a 
director  of  The  Cincinnati  Rubber  Mfg.  Co.  and  The  Cin- 
cinnati Bickford  Tool  Co.,  also  a  director  of  the  Lincoln 
National  Bank  of  Cincinnati  and  also  the  Central  Trust  Co., 
Cincinnati.  He  is  a  director  of  the  Ohio  Mechanics  Insti- 
tute. He  is  at  the  present  time  also  president  of  the  Council 
of  Social  Agencies  of  Cincinnati.  He  is  a  member  of  the 
board  of  managers  of  the  National  Society  for  the  Promo- 
tion of  Industrial  Education.  For  five  years  he  served  as 
trustee  of  the  University  of  Cincinnati  and  chairman  of  its 
board.  He  served  two  years  as  president  of  the  National 
Machine  Tool  Builders'  Association,  and  ser\'el  as  chairman 
of  the  Cincinnati  Section  of  The  American  Society  of  Mechani- 
cal Engineers  for  the  term  1916-1917. 

D.  Robert  Yarnall 

D.  Robert  Yarnall,  member  of  the  fli-m  of  Yarnall-Waring 
Co.,  and  also  vice-president  and  general  manager  of  the  Nelson 
Valve  Co.,  Philadelphia,  was  born  in  Delaware  County,  Penn- 
sylvania, in  1878.  He  was  educated  at  the  University  of 
Pennsylvania,  receiving  the  degree  of  Bachelor  of  Science  in 
1901,  and  that  of  Mechanical  Engineer  Ln  1905. 

For  a  short  time  after  graduation  he  was  engaged  in  engi- 
neering work  in  connection  with  the  design  of  cement  plants, 
and  for  the  five  years  just  prior  to  1906  he  was  superintendent 
of  construction  for  Mr.  Charles  Edgerton,  consulting  engi- 
neer, Philadelphia.  For  the  next  four  years  his  efforts  were 
devoted  to  the  interests  of  the  Stokes  &  Smith  Co.,  manufac- 
turers of  box-making  machinery,  during  which  time  he  as- 
sisted in  installing  tlie  Taylor  system  of  scientific  management. 

In  1910,  Mr.  Yarnall,  with  Mr.  B.  G.  Waring,  organized  the 
Yarnall-Waring  Co.,  manufacturers  of  power-plant  devices, 
which  company  operates  and  manages  the  works  of  the  Nelson 
Valve  Co.,  of  which  Mr.  Yarnall  is  also  vice-president  and 
general  manager. 

In  1911,  Mr.  Yarnall  introduced  into  Ajnerica  the  first 
V-notch  weir  meters  for  measuring  rates  of  flow,  and  subse- 
quently he  invented  a  number  of  improvements  on  this  device, 
including  the  now  well-known  heater-meter  combination  which 
is  used  extensively  in  power  plants.  He  is  the  author  of  the 
paper  entitled  The  V-Notch  Weir  Method  of  Measurement, 
presented  before  the  Annual  Meeting  of  the  Society  in  1912; 
and  has  just  presented  a  paper  before  the  Philadelphia  Local 
Section,  entitled  Recent  Developments  in  V-Notch  Weir  Meas- 
urement. He  is  also  the  inventor  of  a  number  of  successful 
power-plant  valves  and  other  steam  specialties. 

He  has  taken  an  active  part  in  the  Engineers'  Club  of  Phila- 
delpliia,  being  a  member  from  April  18,  1903,  and  vice-presi- 
dent from  February  1916  to  date.  During  this  period  he  was 
active  in  bringing  about  the  broad  plan  of  affiliation  of  the 
Engineers'  Club  with  the  local  sections  of  national  societies, 
the  plan  of  affiliation  now  being  familiarly  referred  to  by  other 
cities  as  the  "  Philadelphia  Plan." 
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He  entered  the  Society  as  a  Junior  in  1903,  and  was  elected 
to  full  membership  in  1911.  Mr.  Yarnall  has  been  a  member 
of  the  Society's  Committee  on  Sections  since  its  formation, 
and  during  the  past  yeai'  lias  been  chairman  of  this  committee. 

He  is  a  member  of  the  Engineers'  Club  of  Philadelphia,  The 
University  Club  and  The  Franklin  Institute. 

Fred  N.  Bushnell 

Fred  N.  Bushnell  was  born  in  Saybrook,  Conn.,  in  1867. 
He  received  a  high-school  education,  and  in  1883  moved  to 
Providence,  R.  I.,  entering  the  works  of  the  Providence  Steam 
Engine  Company,  where  he  acquired  his  shop  experience.  His 
early  education  was  supplemented  by  a  special  course  of  study 
in  engineering  subjects  under  private  instruction,  and  he  en- 
tered the  drafting  room  of  the  Providence  Steam  Engine  Com- 
pany in  1885,  where  for  several  years  he  was  engaged  in  de- 
signing engines,  boilers,  bolt-forging  machines  and  other  mis- 
cellaneous products  of  this  company. 

In  1889  he  entered  the  employ  of  Robert  Wetherill  &  Co., 
of  Chester,  Pa.,  returning  to  the  Providence  Steam  Engine 
Company  in  1890  as  superintendent. 

The  mechanical  equipment  of  many  of  the  early  electric 
power  stations  was  built  and  installed  under  Mr.  Bushnell's 
suiservision.  The  rapid  development  of  the  electrical  industry 
impressed  Mr.  Bushnell  as  offering  unusual  opportunities  for 
young  men  with  engineering  training,  and  he  decided  to  give 
up  manufacturing  and  to  devote  his  energies  to  electric-power- 
station  work. 

In  1893  he  accepted  a  position  as  chief  engineer  of  the  Nar- 
ragansett  Electric  Lighting  Company,  of  Providence,  R.  I. 
In  1902  he  was  appointed  chief  engineer  of  the  Rhode  Island 
Company,  which  controlled  the  electric  railways  in  Providence, 
Pawtucket  and  other  towns  in  that  vicinity. 

He  occupied  these  positions  until  1907,  when  he  entered  the 
employ  of  the  Stone  &  Webster  Engineering  Corporation  of 
Boston,  and  was  given  charge  of  extensive  power-station  work 
for  the  Boston  Elevated  Railway  Company.  After  this  he 
was  engaged  for  some  time  in  making  special  investigations 
and  reports  on  engineering  projects,  and  in  1909  was  ap- 
pointed engineering  manager  of  the  Stone  &  Webster  Engi- 
neering Corporation,  in  charge  of  all  engineering  work  in  its 
Boston  office.  In  1912  he  was  appointed  vice-president  and 
engineering  manager. 


Some  of  the  recent  works  with  which  Mr.  Bushnell  has  been 
identified  are  the  alternating-current  power  system  of  the  Bos- 
ton Elevated  Railway  Company,  comprising  a  large  generat- 
ing system,  sub-stations  and  underground  transmission;  the 
power  station  of  the  Republic  Railway  &  Light  Company  near 
Youngstown,  Ohio,  and  the  new  River  Station  of  the  Buffalo 
General  Electric  Company,  Buffalo,  N.  Y. 

Mr.  Bushnell  became  a  member  of  the  Society  in  1891. 

William  H.  Wiley 

William  H.  Wiley  was  born  on  July  10,  1842,  in  New  York 
City,  and  received  his  A.  B.  degree  from  the  College  of  the 
City  of  New  York  in  1861,  and  the  degree  of  C.  E.  from 
Rensselaer  Polytechnic  Institute  in  1866.  He  also  studied  as 
a  special  student  at  the  Columbia  School  of  Mines  in  1868. 

At  the  outbreak  of  the  Civil  War,  in  1861,  he  joined  the 
7th  Regiment,  New  York  State  Militia.  In  March,  1862,  he 
was  enrolled  as  First  Lieutenant  in  the  Independent  Battalion, 
New  York  State  Volunteers,  mustered  into  the  service,  and 
served  under  General  McClellan.  When  the  regiment  was 
mustered  out  in  1864,  he  was  given  the  title  of  Major,  U.  S. 
Volunteers,  for  services  under  General  Gillmore,  on  Morris 
Island,  S.  C. 

Since  1876  Major  Wiley  has  been  a  publisher  of  scientific 
works.  He  served  as  a  member  of  the  58th,  59th  and  61st 
Congresses  from  New  Jersey.  In  1897  he  was  president  of 
the  International  Jury  of  the  Brussels  Exposition,  and  was  a 
member  of  the  Superior  Jui-j',  Brussels.  He  was  a  commis- 
sioner from  New  Jersey  at  the  St.  Louis  Exposition  in  1904. 

Major  Wiley  is  the  author  of  a  book  on  Yosemite,  Alaska 
and  Yellowstone,  published  in  1888,  and  has  acted  as  New 
York  eoiTCSjjondent  for  London  Engineering.  He  is  a  mem- 
ber of  the  American  Society  of  Civil  Engineers,  the  American 
Institute  of  Electrical  Engineers,  the  American  Institute  of 
Mining  Engineers,  the  American  Association  for  the  Advance- 
ment of  Science,  the  National  Geographic  Society,  the  Order 
of  Leopold,  Belgium,  and  the  Loyal  Legion. 

Major  Wiley  has  been  a  member  of  the  Society  since  its 
organization.  He  was  appointed  on  the  Finance  Committee  in 
1882.  While  serving  as  Chairman  of  this  Committee  he  was 
elected  Treasurer  of  the  Society,  in  1884,  and  has  been  regu- 
larly nominated  and  elected  for  the  period  of  thirty-three 
years  which  has  since  elapsed. 


COUNCIL  NOTES 


November  16,  1917 

A  MEETING  of  the  Council  was  held  on  the  afternoon  of 
Friday,  November  16,  1917,'  in  the  rooms  of  the  West- 
ern Society  of  Engineers,  Monadnock  Block,  Chicago.  The 
following  members  were  present:  Ira  N.  HoUis,  President, 
Max  Toltz,  A.  M.  Greene,  Jr.,  D.  S.  Jacobus,  Charles  T.  Main, 
W.  F.  M.  Goss,  John  A.  Stevens,  C.  H.  Bierbaum,  R.  H. 
Fernald,  William  B.  Jackson,  F.  R.  Low,  Chairman  of  Pub- 
lication Committee,  Charles  Russ  Richards,  representing  the 
Sections  Committee,  Alex.  D.  Bailey,  Arthur  L.  Rice,  George 
R.  Brandon  and  Philip  N.  Engel,  officers  of  the  Chicago  Sec- 
tion of  the  Society,  attending  the  meeting  by  invitation,  and 
Calvin  W.  Rice,  Secretary. 


1  The  November  meeting  took  place  after  the  December  Journal  went 
to  press. 


The  Council  was  welcomed  by  Mr.  D.  W.  Roper,  vice-presi- 
dent of  the  Western  Society  of  Engineers. 

Anglo-American  Conference.  It  was  voted  to  authorize  the 
Executive  Committee  to  accept  the  invitation  of  the  Aircraft 
Production  Board  to  the  London  conference,  and  to  authorize 
the  President  to  appoint  a  delegate. 

A.S.M.E.  Boiler  Code.  The  Boiler  Code  Committee  sub- 
mitted a  Revision  of  the  Code  which  was  received  and  ordered 
printed  in  The  Journal.  This  was  published  in  the  Decem- 
ber issue. 

Gas-Power  Committee.  It  was  resolved  that  the  existing 
committee  be  discharged,  with  thanks  for  their  services,  and 
a  new  Gas-Power  Sub-Committee  was  appointed,  as  follows : 
C.  H.  Benjamin,  Chairman,  Harte  Cooke,  E.  J.  Kane,  W.  T. 
Magruder,  H.  R.  Setz,  H.  F.  Smith,  J.  H.  Spitzglass,  W.  V. 
Stout,  and  D.  McCall  White. 
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Committee  on  Technical  Schools.  A  committee  of  W.  F.  M. 
Goss,  Chairman,  A.  M.  Greene,  Jr.,  and  D.  S.  Jacobus  was 
appointed  to  formulate  for  presentation  to  the  Council  at  its 
next  meeting  a  statement  of  the  policy  which  in  the  opinion 
of  the  committee  should  be  observed  with  reference  to  the 
maintenance  of  the  activities  of  the  technical  schools  as  an 
agency  for  promoting  efficiency  in  war. 

Western  Society  of  Engineers  and  Chicago  Section.  It  was 
resolved  that  the  Council  extend  a  vote  of  thanks  to  the  West- 
em  Society  of  Engineers  for  the  use  of  their  rooms  and  also 
to  the  Chicago  Section  for  their  hospitality. 

Adjournment  was  taken  to  meet  in  New  York  on  December 
4,  1917,  at  the  Annual  Meeting. 

December  4,  1917 

At  the  meeting  of  the  Council  on  December  4,  1917,  pre- 
ceding the  38th  Annual  Meeting,  the  following  members  were 
present:  President  Ira  N.  Hollis  presiding,  John  H.  Barr, 
C.  H.  Benjamin,  R.  M.  Dixon,  Chairnuin  of  Finance  Com- 
mittee, R.  H.  Fernald,  W.  F.  M.  Goss,  Arthur  M.  Greene, 
Jr.,  W.  B.  Jackson,  D.  S.  Jacobus,  Julian  Kennedy,  F.  R. 
Low,  Chairman  of  Publication  Comniittee,  C.  T.  Main,  Spen- 
cer Miller,  H.  de  B.  Parsons,  C.  T.  Plunkett,  Max  Toltz, 
William  H.  Wiley,  Treasurer,  Pa.st-Presidents  John  A. 
Brashear,  James  Hartness,  Robert  W.  Hunt,  F.  R.  Hutton, 
Jesse  M.  Smith,  Ambrose  Swasey,  Worcester  R.  Warner,  S. 
T.  Wellman,  by  invitation,  Dr.  C.  R.  Mann,  of  the  Cai'negie 
Foundation,  and  Professor  Gardner  C.  Anthony,  of  Tufts 
College,  and  Cahin  W.  Rice,  Secretary. 

Coal  Conservation.  President  Hollis  gave  a  resume  of  the 
matters  leading  to  the  request  from  Fuel  Administrator  Gar- 
field for  cooperation  in  the  matter  of  coal  conservation,  and 
announced  that  the  following  appointments  had  been  made: 
As  consulting  engineers  to  the  Bureau  of  Mines,  Charles  L. 
Edgar,  L.  P.  Breekenridge,  R.  H.  Fernald,  and  Charles  Russ 
Richards;  for  the  U.  S.  Chamber  of  Commerce  Fuel  Commit- 
tee, the  request  being  made  that  Dr.  Ira  N.  Hollis,  President, 
serve  as  one  of  the  members,  the  President  appointed  in  addi- 
tion :  J.  W.  Lieb,  L.  P.  Breekenridge  and  F.  H.  Clark. 

Aircraft  Standardization.  In  response  to  the  invitation 
from  the  Aircraft  Standardization  Board,  James  Hartness, 
Past-President,  was  appointed  the  representative  of  the  So- 
ciety to  the  joint  conference  shortly  to  be  called  in  London 
on  the  matter  of  standardization  of  aircraft  production. 

Boiler  Code  Interpretations.  Interpretations  covering  Cases 
Nos.  177-180  were  approved  with  slight  changes  and  ordered 
published  in  The  Journal. 

The  Council  expressed  its  appreciation  of  the  magnificent 
offer  of  Dr.  Brashear  to  secure  for  the  Library  the  works  of 
Professor  Langley,  and  ordered  this  offer  communicated  to 
the  Library  Board  for  appropriate  action. 

The  thanks  of  the  Council  were  returned  to  the  retiring 
President,  Dr.  Hollis,  for  his  uniform  courtesy  and  untiring 
interest  and  efficient  direction  of  the  work  of  the  Society 
during  the  past  year. 

Adjournment  was  taken  to  meet  on  Friday,  December  7, 
as  the  Council  for  the  year  1918. 


Decembee  7,  1917 

The  first  meeting  of  the  Council  for  the  year  1917-18  was 
held  Friday,  December  7,  on  adjournment  of  the  Annual 
Meeting.  There  were  present  C.  H.  Benjamin,  A.  M.  Greene, 
Jr.,  P.  A.  Geier,  W.  F.  M.  Goss,  John  Hunter,  R.  H.  Fernald, 


Ira  N.  Hollis,  F.  R.  Hutton,  W.  B.  Jackson,  D.  S.  Jacobus, 
C.  T.  Main,  President,  H.  de  B.  Parsons,  D.  R.  Yarnall,  Wm. 
H.  Wiley,  Treasurer,  by  invitation,  H.  A.  Harris,  Cliainnan  of 
the  Gage  Committee,  and  Calvin  W.  Rice,  Secretary. 

The  Technical  Schools  in  War.  Dr.  W.  F.  M.  Goss,  Chair- 
man, presented  a  revised  report  of  his  committee  on  the  sub- 
ject of  technical  s;:-hools  in  the  war,  and  resolutions  passed 
by  the  Engineering  Council  and  the  Society  for  the  Promotion 
of  Engineering  Education  were  also  read. 

It  was  then  voted  that: 

1.  The  Council  of  The  American  Society  of  Mechanical  En- 
gineers recognizes  the  serious  responsibility  of  the  engineer 
in  the  prosecution  of  the  war,  not  only  in  the  corps  of  engi- 
neers, but  in  the  many  other  branches  of  the  national  service 
where  highly  trained  engineers  are  required.  It  urges  the  im- 
portance, as  a  war  measure,  of  utilizing  to  the  fullest  the 
present  engineering  ability,  and  of  maintaining  unimpaired 
the  engineering  strength  of  the  nation  for  the  successful 
prosecution  of  military  operations,  and  for  the  support  of  the 
sustaining  industries. 

2.  To  this  end  the  Council  of  The  American  Society  of 
Mechanical  Engineers  points  out  the  necessity  for  establishing 
an  agency  for  coordinating  the  military  needs  for  technically 
trained  men,  the  available  supply  of  such  men,  and  the  sources 
of  training.  It  urges  that  schools  of  engineering  as  the  prin- 
cipal sources  of  this  training  be  regarded  as  closely  allied  in 
the  national  purpose  with  the  Military  and  Naval  Schools  of 
the  nation,  and  that  in  the  further  administration  of  the  draft 
the  attitude  of  the  Govemment  toward  them  be  such  as  to 
maintain  the  efficiency  of  these  schools. 

3.  The  plea  for  attention  which  is  herein  urged  is  not  made 
in  the  interest  of  schools  or  of  students,  but  is  made  solely  for 
the  full  utilization  of  existing  engineering  resources  and  the 
preservation  of  a  source  of  supply  of  engineers. 

It  was  resolved  that  copies  of  these  resolutions  be  sent  to 
the  Secretary  of  War  and  to  the  Provost  Marshal  General, 
that  the  Council  earnestly  support  and  approve  the  resolu- 
tions of  December  6,  passed  by  the  Engineering  Council,  and 
that  such  endorsement  be  included  in  the  communication  sent; 
to  the  Secretary  of  War  and  to  the  Provost  Marshal  General. 

Sections.  On  recommendation  of  the  Committee  on  Sections, 
it  was  voted  to  approve  the  following  appointments  on  local 
committees : 

Cincinnati:  George  Galbraith,  Chairman,  Henry  Ritter, 
V ice-Chairman,  J.  T.  Faig,  Secretary,  E.  A.  Muller  and  A.  J. 
Baker. 

Connecticut :  C.  K.  Decherd,  Secretary-Treasurer. 

Buffalo:  F.  E.  Cardullo,  Chairman,  W.  A.  James,  Vice- 
Chairnmn,  E.  B.  Neil,  Secretary,  J.  W.  Gibney,  Treasurer. 

Student  Branches.  On  the  recommendation  of  the  Commit- 
tee on  Stiident  Branches,  it  was  voted  to  approve  the  estab- 
lishment of  a  Student  Branch  at  Tufts  College. 

Dues  of  Men  in  Military  Service.  It  was  voted  that  the 
procedure  under  B  16  (6),  suspending  the  dues  of  members 
in  active  service,  be  as  follows:  In  each  case  the  Secretary 
shall  require  a  written  application  from  the  member  or  a  re- 
quest in  person  or  by  representative,  stating  the  facts  of  his 
service.  Second,  the  Secretary  shall  refer  each  application 
to  the  Membership  Committee  with  a  request  that  the  Com- 
mittee report  to  the  Council,  after  considering  the  facts  in 
each  case,  the  names  of  those  members  whose  dues,  in  the 
opinion  of  the  Committee,  should  be  remitted. 

Power  Test  Committee.  In  response  to  the  request  of  the 
members  attending  the  public  hearing  on  the  Power  Test  Codes 
at  the  Annual  Meeting,  the  President  appointed  three  mem- 
bers of  the  Society  as  its  representatives  on  a  Sub-Committee 
on  Water  Wheel  Code,  to  act  in  conference  with  the  ap- 
pointees  from   the   National    Electric   Light   Association,   the 
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American  Institute  of  Electrical  Engineers,  and  the  American 
Society  of  Civil  Engineers. 

Boiler  Code  Committee.  E.  R.  Fish  and  F.  R.  Low  were 
appointed  on  the  Committee. 

Further  Appointments.  It  was  voted  that  Ambrose  Swasey 
be  appointed  to  succeed  himself  for  a  term  of  four  years  as 
a  representative  on  the  Board  of  Award  of  the  John  Fritz 
Medal. 

W.  F.  M.  Goss  was  appointed  to  succeed  himself  for  a 
term  of  one  year  as  the  representative  appointed  by  this 
Council  to  the  Engineering  Foundation  Board. 

R.  M.  Dixon  was  elected  Trustee  of  the  United  Engineering 
Society  to  serve  for  a  term  of  three  years,  to  fill  the  vacancy 
caused  by  the  expiration  of  the  term  for  which  John  R.  Free- 
man was  elected. 


Charles  Whiting  Baker  was  appointed  to  succeed  himself  for 
a  term  of  three  years  to  represent  the  Society  on  the  Engi- 
neering Council. 

George  J.  Foran  was  also  appointed  to  represent  the  Society 
on  the  Engineering  Council  to  fill  the  unexpired  term  of  John 
H.  Barr,  who  asked  that  his  resignation  be  accepted  due  to  the 
demands  of  Government  work  in  which  he  is  engaged. 

Executive  Committee.  Chas  T.  Main,  Chairman,  Ira  N. 
Hollis,  D.  S.  Jacobus,  Arthur  M.  Greene,  Jr.,  Spencer  Miller 
and  John  Hunter  were  appointed  an  Executive  Committee  of 
the  Council  under  the  provisions  of  B  26. 

Adjournment  was  taken  to  meet  in  New  York  on  Friday, 
January  18,  1918. 

Calvin  W.  Rice, 

Secretary. 


WELCOME   TO  CIVIL  ENGINEERS 


IN  the  Auditorium  of  the  Engineering  Societies  Building  on 
the  evening  of  Friday,  December  7,  the  American  Insti- 
tute of  jVIining  Engineers,  The  American  Society  of  Mechan- 
ical Engineers  and  the  American  Institute  of  Electrical  En- 
gineers, the  three  original  Founder  Societies,  joined  in  a  formal 
welcome  to  the  American  Society  of  Civil  Engineers,  the  fourth 
Founder  Society,  which  has  recently  removed  from  its  former 
home  on  57th  Street,  New  York,  to  new  quarters  in  the  En- 
gineering Societies  Building. 

Mr.  Charles  F.  Rand,  President  of  the  United  Engineering 
Society,  presided.  He  said  that  the  coming  of  the  Civil  En- 
gineers rounded  out  a  plan  made  by  wise  men  some  fifteen 
years  ago.  The  association  of  the  four  national  engineering 
societies  was  born  of  a  very  general  desire  to  secure  the  full 
advantages  wliioh  come  from  complete  cooperation.  These  ad- 
vantages had  been  realized  in  many  previous  examples,  such  as 
the  John  Fritz  Medal  Board  of  Award,  the  Engineering 
Foundation,  the  backing  furnished  by  the  four  societies  for  the 
International  Engineering  Congress  and  the  Joint  Committee 
of  Engineering  Societies  which  preceded  the  Engineering 
Council. 

He  said  the  societies'  obligation  to  Mr.  Andrew  Carnegie  for 
his  gift  of  over  one  million  dollars  used  in  the  construction  of 
the  Engineering  Societies  Building  should  never  be  forgotten. 
He  sometimes  thought  that  the  signing  of  a  check  for  that  sum 
may  not  have  been  very  difficult  for  Mr.  Carnegie,  but  he  was 
able  to  certify  that  the  provision  of  the  remaining  amount, 
through  the  efforts  of  the  Founder  Societies  and  their  members, 
■was  surrounded  by  some  diflflculty,  although  now  fully  accom- 
plished. The  property  of  the  Founder  Societies,  including  the 
real  estate,  the  Library,  the  reserve  and  endowment  funds,  ex- 
ceeding two  and  one-quarter  million  dollars,  all  free  and  clear. 

He  referred  to  the  administration  of  the  United  Engineering 
Society,  which  occupies  the  unique  position  of  standing  not 
over  but  under  the  Founder  Societies,  having  been  formed  by 
them  to  perform  certain  specific  acts  governed  by  contracts. 
The  Engineering  Foundation,  which  has  an  endowment  fund 
for  research,  the  Engineering  Council  and  the  great  Library 
under  the  care  of  the  Library  Board,  are  all  administered  as 
departments  of  the  United  Engineering  Society. 

If  the  administration  of  the  United  Engineering  Society  has 
been  satisfactory  it  is  because  its  ofiScers  have  followed  the 
footsteps  of  a  former  leader  who  shaped  its  policies  and 
guided  the  Society  for  a  number  of  years.  He  referred  to  Mr. 
Gano  Dunn. 


Welcome  of  Electrical  Engineers 

Mr.  Gano  Dunn,  selected  to  express  the  welcome  of  the 
youngest  Founder  Society,  the  American  Institute  of  Electrical 
Engineers,  to  the  oldest,  the  original  engineers,  said  that  his 
welcome  was  all  the  more  agreeable  because  it  was  made  in  a 
moment  of  enthusiasm  and  in  the  inspiring  presence  of  all  the 
other  societies. 

He  thought  that  the  occasion  would  mark  the  most  eventful 
day  so  far  in  the  history  of  the  engineering  profession  in 
America,  for  on  it  had  come  to  all  the  accession  of  the  Ameri- 
can Society  of  Civil  Engineers,  with  its  prestige  and  leader- 
ship. We  in  turn,  under  the  influence  of  that  prestige  and 
leadership,  should  ourselves  contribute  to  the  joint  result  each 
day  more  and  greater  things,  so  that  from  now  on  the  dream 
of  those  in  all  the  societies  that  have  seen  in  the  days  ahead  a 
great  and  united  engineering  profession,  would  come  one  step 
nearer  realization. 


Welcome  op  Mechanical  Engineers 

Dr.  Ira  N.  Hollis,  speaking  for  The  American  Society  of 
Mechanical  Engineers,  said  that  the  union  of  the  Founder  So- 
cieties had  come  at  a  time  when  every  man's  and  every  woman's 
heart  is  moved  at  the  danger  before  our  country.  We  could  be 
nothing  else  but  brothers  whether  we  were  together  in  this 
building  or  not;  but  we  are  now  thrown  so  much  nearer  to- 
gether that  we  can  make  ourselves  more  effective  in  the  service 
of  our  eountrj-  by  being  under  the  same  roof. 

He  emphasized  the  responsibility  of  the  engineer  for  the  in- 
dustrial order  of  the  twentieth  century,  and  pointed  out  that  it 
is  his  task  to  help  make  the  world  safe  for  democracy  even  as 
his  instrumentalities  are  now  adding  to  the  horror  of  the  great 
war. 

He  welcomed  the  Civil  Engineers  as  brothers  and  as  com- 
panions in  the  work  that  we  shall  jointly  give  our  country. 

Welcome  of  Mining  Engineers 

Dr.  Rossiter  W.  Raymond,  representing  the  American  Insti- 
tute of  Mining  Engineers,  said  that  it  was  with  personal  as 
well  as  with  representative  pleasure  that  he,  in  the  name  of  the 
American  Institute  of  Mining  Engineers,  resigned  the  title  of 
senior  of  the  Founder  Societies  to  the  great  and  famous  organ- 
ization of  the  American  Society  of  Civil  Engineers. 
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Dr.  Raymond  spoke  in  his  happiest  vein  and  showed  how  the 
Civil  Engineers,  plus  the  Mechanical  Engineers,  plus  the  Elec- 
trical Engineers,  made  the  Mining  Engineers,  and  the  work  of 
the  Mining  Engineers  gave  to  each  of  the  other  branches  its 
greatest  opportunity  for  displaying  its  capacity. 

Mr.  William  L.  Saunders,  Past-President  of  the  American 
Institute  of  Mining  Engineers,  speaking  "  at  large,"  as  the 
Chairman  put  it,  expressed  the  view  that  the  occasion  cele- 
brated not  merely  a  physical  union  but  a  spiritual  uniting  of 
forces  for  participation  in  civic  affairs. 

Replies  on  Behalf  of  Civil  Engineers 

Mr.  George  H.  Pegram,  President  of  the  American  Society 
■of  Civil  Engineers,  resijonded  on  behalf  of  the  new  tenants. 
He  averred  that  the  Society  moved  to  the  joint  house  because 
service  to  our  fellow-men,  the  interests  of  engineers  and  of  the 
membership  demanded  it.  The  public,  in  his  opinion,  had  not 
been  informed  on  the  work  of  the  engineer,  and  not  until  it  is  • 
so  informed  can  engineers  expect  the  recognition  they  deserve. 
In  the  closer  cooperation  of  the  four  great  societies  he  saw  an 
■opportunity  for  placing  the  engineer  rightly  before  the  public. 

Dr.  George  F.  Swain  responded  to  the  addresses  of  welcome 
on  behalf  of  the  members  of  the  American  Society  of  Civil 
Engineers  resident  outside  of  New  York.  It  was  his  opinion 
that  the  society  should  have  been  in  the  union  house  before, 
and  that  it  was  there  now  in  order  that  it  might  pull  together 
with  the  other  societies.  In  his  opinion  engineering  organiza- 
tions had  heretofore  confined  themselves  to  two  of  four  impor- 
tant purposes  that  they  should  forward.  They  had  tried  to 
advance  engineering  knowledge  and  to  erect  high  standards  for 
professional  work  and  conduct.  There  remained  now  the  work 
■of  making  the  engineer  felt  as  a  member  of  the  community, 
and  of  working  out  plans  by  which  ^he  societies  should  do  more 
for  the  individual  member. 

Annual  Meeting  Smoker 

The  Smoker  of  The  American  Society  of  Mechanical  Engi- 
neers, held  on  the  evening  of  December  5,  attempted  a  radical 
■departure  from  the  two  held  at  previous  annual  meetings.  It 
was  felt  necessary  to  plan  for  800,  and  to  provide  for  the 
maximum  sociability  and  intercourse  it  was  decided  to  dis- 
pense with  chairs.  Arrangements  had  been  made  for  an  il- 
lustrated talk  on  Japan  by  Past-President  John  R.  Freeman, 
who  in  the  year  had  visited  that  country,  together  with  Past- 
Presidents  Brashear  and  Swasey,  and  the  Auditorium  of  the 
Engineering  Societies  Building  was  secured  for  this  feature. 
This  allowed  for  assembling  the  members  and  guests  before 
conducting  them  to  the  assembly  rooms  on  the  fifth  floor.  The 
features  of  the  latter  part  of  the  smoker,  when  the  partici- 
pants were  required  to  remain  on  their  feet,  were  unfurling 
of  a  service  flag  showing  the  then  433  of  the  membership  in 
active  service  for  the  Government,  an  auction  of  eight  posters 
of  past-presidents,  the  secretary,  the  honorary  secretary  and 
the  treasurer,  and  the  serving  of  refreshments.  A  combination 
march  and  snake  dance  was  provided  for  getting  the  750  or 
more  who  participated  from  the  auditorium  to  the  flfth  floor, 
and  as  members  and  guests  flled  into  the  fifth  floor  rooms  they 
were  given  a  special  box  containing  cigars  and  cigarettes  and 
a  card  inviting  contributions  for  smokes  for  the  engineer  regi- 
ments abroad.  Altogether,  including  the  money  obtained  from 
auctioning  the  posters,  .$313.86  was  raised  for  this  purpose. 
The  idea  of  providing  a  maximum  opportunity  for  mixing  bj' 
omitting  the  chairs  appears  to  have  been  eminently  successful. 

W.  W.  Macon. 


Annual  Meeting  Excursions 

Although  conditions  due  to  the  war  badly  handicapped  the 
Excursion  Committee  this  year  in  arranging  trips  for  the  visit- 
ing members  and  guests  at  the  Annual  Meeting,  yet  four  de- 
lightful trips  were  taken. 

On  Wednesday  afternoon,  December  5,  a  small  party  visited 
the  Montgomery  Ward  Company's  mail-order  plant  in  Brook- 
lyn and  found  much  of  interest  there. 

On  Thursday  afternoon  a  party  of  ladies  took  a  sightseeing 
trip  through  downtown  New  York.  Another  party  visited  the 
Samuel  L.  Moore's  Sons  Corporation  shipbuilding  plant  at 
Elizabethport,  N.  J.;  this  plant  has  been  rebuilt  and  enlarged 
to  take  care  of  the  increased  demand  for  shipping  and  had 
ships  in  various  stages  of  completion  on  the  ways. 

On  Friday  afternoon  the  Society  was  loaned  the  boat  Cor- 
rection by  the  New  York  Department  of  Correction  for  a  trip 
around  Manhattan  Island.  This  trip  was  participated  in  by 
about  100  members  and  guests  and  was  a  most  enjoyable  occa- 
sion.   Mr.  Colwell's  first-hand  account  of  the  trip  is  appended. 

John  H.  Norris, 
Chairman  Excursion  Committee. 

BOAT  EXCURSION 

An  exceptional  excursion  around  Manhattan  Island  and 
through  the  bridges  was  provided  for  the  members  and  their 
guests  at  the  Annual  Meeting.  As  some  of  the  party  expressed 
it,  the  trip  "  showed  New  York  by  daylight,  twilight  and  dark." 

Through  the  courtesy  of  the  Department  of  Correction  of 
the  City  of  New  York,  a  large  and  comfortable  boat  was  at  the 
disposal  of  the  Society  for  this  interesting  and  well-attended 
trip.  A  congenial  party,  including  quite  a  few  college  men 
and  a  bounteous  supply  of  lunch,  left  the  city  dock.  East  26th 
Street,  about  1 :30  p.m.    The  day  was  ideal. 

After  passing  under  all  the  bridges,  fifteen  in  number,  dur- 
ing daylight,  the  Hudson  River  was  reached  under  a  full  red 
setting  sun,  a  little  larger  and  brighter  than  Dr.  Brashear's; 
but  the  Doctor's  was  a  close  second. 

The  good  boat  Correction,  with  Captain  Parkerson  in  com- 
mand, steamed  up  the  East  River,  passing  under  the  Queens- 
borough  Bridge  and  through  Hell  Gate  Rapids,  and  ap- 
proached the  new  bridge  and  viaduct  of  the  New  York  Con- 
necting Railway  slowly  so  that  all  had  a  fine  view  of  that 
magnificent  and  massive  engineering  masterpiece.  The 
Captain  turned  the  boat  around  directly  under  the  bridge 
which  gave  an  opportunity  to  see  the  steel  span  directly  over- 
head, then  proceeded  south  and  went  through  the  upper  part 
of  Hell  Gate,  to  the  west  arm,  and  was  shortly  blowing  four 
long  blasts  for  the  Harlem  River  Bridge  to  open.  The  city 
flag,  blue,  white  and  yellow,  at  the  bow  of  the  Correction, 
was  like  a  magic  wand  as  the  drawbridges,  eleven  in  number, 
were  swung  open  in  turn — Washington  Bridge  and  High 
Bridge  allow  clearance  and  were  not  opened. 

At  High  Bridge,  which  is  one  of  the  most  artistic  bridges 
•  in  the  world,  the  tide  was  running  strong  and  Captain  Parker- 
son  did  some  nice  maneuvering  to  take  his  boat  between  the 
piers  that  support  the  arches,  there  being  very  little  clearance. 

Many  points  of  interest  were  passed  including  BlackweU's, 
Ward's  and  Randall's  Islands  where  many  city  institutions 
are  located.  Many  large  power  and  large  manufacturing 
plants,  the  Speedway  used  exclusively  for  trotting  horses.  New 
York  University  with  the  imposing  Hall  of  Fame  and  Library 
located  on  a  prominent  elevation,  were  all  passed  in  turn. 
There  were  some  shipyards  "  doing  their  bit,"  and  last  but  not 
least  the  Ship  Canal,  which  required  skill  to  navigate  a  large 
boat  like  the  Correction  on  account  of  the  strong  current  and 
the  crooked  and  narrow  channel. 

Going  south  on  the  Hudson  River,  the  old  familiar  points 
were  in  view — Riverside  Drive,  Trinity  Cemetery,  129th  Street 
Viaduct,  Grant's  Tomb,  the  Soldiers'  and  Sailors'  Monument 
as  well  as  the  Palisades  and  the  large  manufacturing  plants  on 
the  Jersey  shore,  also  some  of  our  own  and  the  Allies'  grim 
fighters  and  cruisers  in  the  river  looking  real  business-like. 

James  V.  V.  Colwell. 


AMONG  THE   LOCAL  SECTIONS 


1  "^  OLLOWING  the  Business  Meeting  of  the  Society  on 
i~^  Thursday  morning,  December  6,  of  the  38th  Annual 
-^  Meeting,  there  was  held  in  the  Auditorium  of  the  En- 
gineering Societies  Building  a  "  Sections  Session,"  presided 
over  by  Mr.  D.  Robert  Yamall,  Chairman  of  the  Committee  on 
Sections,  and  devoted  to  three-minute  reports  by  those  dele- 
gates from  the  Sections  present.  The  reports,  which  are  here 
published,  were  preceded  by  a  statement  from  Mr.  Yamall  of 
the  accomplishments  and  aspirations  of  the  Committee  on  Sec- 
tions. As  each  delegate  was  making  his  report,  a  slide  was 
thrown  on  the  screen  giving  the  history  of  the  growth  of  his 
Section.  Delegates  were  in  attendance  from  Atlanta,  Balti- 
more, Birmingham,  Boston,  Buffalo,  Chicago,  Cincinnati,  Con- 
necticut, Erie,  Indianapolis,  Milwaukee,  Minnesota,  New 
Orleans,  New  York,  Philadelphia,  Providence,  St.  Louis,  San 
Francisco  and  Worcester. 

Foreword  by  Mr.  Yarnall 

FOUR  signal  events  this  year  will  go  down  in  this  history 
of  the  Sections  as  marked  developments  in  this  activity. 
First,  the  new  By-Laws,  after  two  years'  study  by  the  Commit- 
tee as  to  the  requirements  of  the  Sections  and  with  due  regard 
for  the  suggestions  and  comments  made  at  the  Sections  Confer- 
ence in  1916,  were  approved  by  the  Council  and  are  now  in 
effect.  The  By-Laws  were  developed  with  the  idea  of  granting 
aU  possible  autonomy  to  individual  Sections,  and  hence  merely 
supply  a  skeleton  on  which  to  buUd  Section  activities.  These 
By-Laws  were  printed  in  The  Journal  in  November  1916, 
and  have  been  distributed  to  the  Sections'  officers  as  well. 

Second,  a  session  of  the  Annual  Meeting  was  for  the  first 
time  this  year  given  over  to  the  discussion  of  Sections  prob- 
lems, thus  recognizing  the  prominent  place  the  Sections  move- 
ment has  in  Society  affairs.  Delegates  to  this  meeting  were 
officially  appointed  by  the  Sections  and  the  expense  to  the 
meeting  paid  by  the  Society. 

Third,  a  most  important  development  of  the  year  has  been 
the  establishment  of  the  first  State  Section — the  Connecticut 
Section,  with  its  five  Branches  at  Bridgeport,  Hartford,  Meri- 
den.  New  Haven  and  Waterbury.  The  president  of  the  Con- 
necticut Section,  Mr.  H.  B.  Sargent,  will  report  further  con- 
cerning this  interesting  development.  Our  Sections  Committee 
would  insert  here  a  word  of  caution  that  we  do  not  encourage 
the  formation  of  other  State  Sections  until  tliis  new  plan  has 
been  thoroughly  tried  out. 

Fourth,  is  the  innovation  of  holding  meetings  of  the  Com- 
mittee on  Sections  in  the  various  cities  where  Sections  have 
been  established.  During  the  autumn,  members  of  the  com- 
mittee have  visited  in  turn  Bridgeport,  St.  Louis,  Milwaukee, 
Chicago,  Detroit  and  Philadelphia.  All  of  the  members  of  the 
committee  have  been  present  at  these  meetings  with  the  excep- 
tion of  Mr.  E.  H.  Whitlock  who  is  now  a  major  in  the  Engineer 
Officers'  Reserve  Corps. 

Sections'  "Work  Manifold  in  Phases 

The  phases  of  the  Sections'  work  are  manifold.  In  each 
center  in  which  Sections  are  established  opportunities  for 
service  arise  at  every  turn.  The  new  Sections'  By-Laws  govern 
the  activities  of  each  Section  only  to  the  extent  of  insuring 
that  its  procedure  is  in  conformity  with  the  Constitution  of 


the  Society;  they  leave  the  Section  free  to  carry  out  the  details 
of  its  cooperative  work  with  other  societies'  sections  and  with 
the  local  engineering  organizations  and  the  pubUc. 

In  addition  to  the  short  three-minute  reports  that  wiU  be 
given  today,  at  this  Sections'  Session,  delegates  have  come  into 
personal  contact  with  the  Council  and  have  thus  had  an  oppor- 
tunity to  familiarize  themselves  with  the  parent  Society's  atti- 
tude towards  its  Sections.  At  both  the  Annual  and  Spring 
Meetings  this  year,  as  for  the  past  few  years,  the  Section  dele- 
gates lunched  with  the  Council  and  Past-Presidents,  thus 
affording  an  opportunity  for  the  officers  of  the  Society  to  be- 
come acquainted  first-hand  with  the  spirit  of  the  Section  move- 
ment. These  luncheons  also  afford  an  opportunity  for  the  new 
oflScers  representing  Local  Sections  to  become  acquainted  with 
the  friendly  attitude  of  the  Council  towards  this  important 
movement. 

In  order  that  this  session  may  give  all  present  an  opportu- 
nity to  carry  away  an  idea  of  what  has  been  accomplished  by 
the  Sections  Committee  during  the  past  year,  we  will  summar- 
ize briefly  its  activities,  as  some  of  these  matters  will  imt  i-ome 
within  the  scope  of  the  very  interesting  reports  which  will  be 
made  by  those  present  on  "  the  firing  Une." 

Progress  by  Sections'  Cojimittee 

Since  the  last  Annual  Meeting  the  Committee  has  held  nine 
meetings  to  discuss  the  manifold  problems  which  have  con- 
fronted the  twenty-two  Sections.  In  addition  there  have  been 
a  number  of  meetings  of  the  Sub-Committee  on  By-Laws  for 
Sections,  this  work  being  largely  performed  by  Messrs.  Mar- 
burg and  Rautenstrauch,  who  are  entitled  to  much  credit  for 
the  painstaking  effort  they  have  devoted  to  it. 

During  the  year  the  establishment  of  the  following  Sections 
has  been  approved :  Baltimore,  Erie,  Connecticut  and  Ontario, 
Canada.  The  latter  is  the  first  Section  to  be  established  outside 
the  domain  of  the  United  States;  its  headquarters  are  at 
Toronto,  and  its  territory  embraces  the  larger  portion  of  the 
Province  of  Ontario,  from  which  it  takes  its  name. 

We  have  prepared  a  few  charts  (exhibiting  slides  here)  to 
illustrate  certain  phases  of  Sections  development.  The  first  of 
these  shows  that  meetings  of  the  Society  are  already  fairly  well 
distributed  over  the  country,  and  I  might  add  that  during  the 
last  year  over  150  meetings  have  been  held  by  these  Sections. 
At  practically  every  one  of  these  points  the  A.S.M.E.  Section 
cooperates  closely  with  the  local  engineering  society  or  club. 
It  is  felt  that  this  spirit  of  cooperation  in  these  localities  is  one 
of  the  strongest  elements  for  good  work  for  which  the  Sections 
are  responsible  and  it  is  not  improbable  that  through  it  the 
much-prophesied  combination  of  the  national  engineering  soci- 
eties may  be  effected.  But  of  course  the  last  thought  does  not 
come  within  the  scope  of  the  Sections'  work.  We  do,  however, 
wish  to  urge  all  Sections  to  cultivate  the  fine  spirit  of  coopera- 
tion which  is  already  manifest  at  so  many  points. 

In  the  last  few  years  there  has  been  a  wonderful  increase  in 
the  number  of  those  enrolled  as  members  of  the  Society. 
Whereas  the  Committee  on  Sections  does  not  hold  that  it  is 
responsible  for  this  growth,  it  is  noticeable  that  the  Sections 
movement  was  started  just  two  years  prior  to  the  upward 
trend  of  the  membership  curve.  There  is  no  doubt  that  wide- 
spread holding  of  meetings  throughout  the  country  will  encour- 
age those  at  distant  points  to  come  into  the  ranks. 
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Sections  and  The  Journal 

The  Sections  Committee  is  desirous  of  having  the  Sections 
contribute  their  share  to  the  upbuilding  of  The  Journal 
through  the  development  of  high-gi-ade  papers  and  also  to 
accept  their  share  of  responsibility  for  the  much-needed  devel- 
opment of  research  work  as  was  discussed  fully  at  the  Sections 
Conference  on  Tuesday  afternoon.  With  this  aim  it  has  recom- 
mended that  the  individual  Sections  appoint  committees  on 
papers  and  research.  It  is  felt  that  a  wealth  of  information  is 
lying  dormant  and  that  this  may  be  made  available  through 
two  good  live  committees  in  each  Section. 

Thus  far  the  Sections  have  not  responded  to  these  sugges- 
tions with  as  much  alacrity  as  had  been  hoped.  The  fact  that 
the  British  Government  has  recently  appropriated  fifteen  mil- 
lion dollars  for  research  work  at  a  time  when  the  very  existence 
of  the  country  is  at  stake  shows  how  keen  is  the  need  for  such 
■work. 

In  this  connection  it  is  interesting  to  note  that  at  two  recent 
Sections'  meetings  the  importance  of  industrial  research  has 
been  emphasized ;  On  October  18,  at  Cincinnati,  Mr.  F.  0. 
Clements  gave  an  interesting  address  on  The  Research  Labora- 
tory Applied  to  Industry,  and  again  at  Buffalo,  on  October  17, 
Doctor  C.  E.  K.  Mees,  head  of  a  well-known  research  labora- 
tory, delivered  a  lecture  before  the  Section  on  Seientifie 
Research. 

Other  Good  Sucgestiox.s 

Another  suggestion  for  Section  activities  is  the  opportunity 
offered  to  the  Sections  through  the  valuable  group  of  papers 
presented  yesterday  at  the  Keynote  Session.  We  might  assign 
one  of  these  subjects  to  each  of  the  two  or  three  Sections  in 
whose  localities  the  respective  operations  are  being  carried  on, 
i.  e.,  take  the  shijibuilding  problem  for  instance,  the  Sections 
at  San  Francisco,  Boston  and  Philadelphia  might  make  it  the 
subject  of  a  symposium  on  shipbuilding,  somewhat  similar  to 
the  symposium  on  forging  suggested  by  Mr.  White  of  Mil- 
waukee on  Tuesday.  By  proper  apportionment  of  the  list  we 
believe  the  Sections  might  contribute  real  aid  to  our  country 
at  the  present  time. 

Each  Section  executive  committee  should  consider  the  possi- 
bilities for  increasing  the  membership  of  the  Society  during  the 
coming  year.  We  suggest  that  Chicago,  for  instance,  which 
has  about  417  members,  might  reasonably  aim  to  add  100  new 
members,  or  make  an  increase  of  about  twenty-five  per  cent. 
Some  Sections  might  even  be  more  ambitious,  but  there  is  no 
doubt  that  such  an  activity  could  be  conducted  upon  lines  so 
dignified  as  to  leave  no  question  concerning  the  high  standard 
of  membership  which  at  present  exists.  That  the  time  is 
opportune  for  such  an  activity  is  evidenced  by  the  fact  that 
over  1700  applications  for  membership  in  the  Society  have 
been  received  since  January  1,  1917.  The  mechanical  engineer 
is  the  engineer  of  the  industries,  and  the  industries  are  doing 
their  share  in  making  the  world  safe  for  democracy. 

President  HoUis,  during  his  term  of  office,  has  visited  prac- 
tically every  Section  of  the  Society  and  has  done  much  to 
create  enthusiasm  for  the  Section  movement  all  along  the  line. 
Our  Committee  feels  under  great  obligation  to  him  for  his  con- 
structive suggestions  and  his  timely  counsel.  In  our  journeys 
among  the  Sections  we  have  felt  the  impress  of  the  ideals  of 
professional  and  national  service,  and  engineering  democracy, 
which  he  has  driven  home.  We  are  very  glad  to  have  him  with 
us  today  to  tell  you  personally  of  his  conception  of  our  Sec- 
tions and  the  opportunities  which  are  theirs. 


Reports  by  Delegates 


Mb.  Poole  (Atlauta)  :  The  influence  of  the  Atlanta  Section 
has  accomplished  a  unique  result.  It  has  brought  about  the 
actual,  practical  recognition  of  engineering  in  municipal  affairs. 
Of  course,  we  know  that  all  cities  have  their  city  engineering  or 
equivalent  departments.  We  also  know  that  the  city  engineer 
or  equivalent  official  is  elected  by  popular  vote,  and  therefore  his 
department  is  honeycombed  with  politics,  and  that  was  true  in 
Atlanta  as  elsewhere,  but  in  Atlanta  the  influence  of  the  Local 
Section  of  the  A.S.M.E.  has  brought  about  the  appointment 
of  a  non-political  body  known  as  the  Board  of  Consulting  Engi- 
neers for  the  City,  composed  of  two  civil  engineers,  one  of  whom 
is  also  a  mechanical  engineer,  an  electrical  engineer,  an  architect, 
and  a  mechanical  engineer  pure  and  simple.  The  functions  of 
this  Board  are  purely  advisory,  but  it  has  done  some  very 
unusual  things.  Disagreements  between  heads  of  the  different 
departments  on  engineering  matters,  and  on  other  outside  inter- 
ests, like  the  street  railways,  are  all  referred  to  the  Board  and 
its  decision  is  final.  That  is  an  accomplishment  we  may  be 
proud  of. 

Atlanta  has  also,  due  to  the  influence  of  the  Local  Section  of 
the  A.S.M.E.,  a  mechanical-engineering  department.  I  do  not 
know  of  any  other  city  in  the  United  States  which  has  that.  The 
Department  is  non-political,  the  head  of  the  Dep.Trtment  is  ap- 
pointed by  a  non-political  board,  the  memGers  of  which  are  prom- 
inent business  men  not  connected  with  any  of  the  big  companies, 
but  with  engineering  interests  generally. 

The  Committee  on  papers  has  been  promised  three  or  four 
fairly  good  papers  for  the  coming  winter.  Recently  our  Section 
has  increased  its  membership  from  .30  to  35  per  cent. 

Mr.  Varney  (Baltimore)  :  The  members  of  the  Baltimore  Sec- 
tion are  afBliated  with  the  Engineers'  Club.  Some  forty  are  now 
in  active  service. 

We  have  had  one  meeting  this  season.  We  generally  endeavor 
to  have  at  our  meetings  one  technical  paper  and  one  popular  talk, 
so  as  to  make  the  latter  interesting  to  our  visitors.  In  the 
notices  sent  to  the  affiliated  engineers  in  our  Section,  we  enclose 
a  printed  card  .setting  forth  the  objects  of  the  Section,  and  stating 
why  they  should  contribute  papers  and  attend  in  person,  and  the 
assistance  they  could  give  by  their  presence  and  their  advice  to 
the  younger  men  coming  in.  If  we  had  a  number  of  such  cards 
we  could  follow  up  by  a  telephone  call  and  a  personal  visit  that 
would  add  greatly  to  the  effectiveness  of  our  work.  We  have 
difficulty  in  getting  our  members  out.  New  industries  are  being 
rapidly  established  in  the  suburbs  around  the  water  front,  and 
we  are  not  acquainted  with  the  engineers  connected  with  these 
enterprises.  It  is  necessary  at  first  to  send  them  an  invitation 
to  attend  our  meetings,  and  a  typewritten  letter,  signed  per- 
sonally by  the  Chairman,  is  sent  to  these  engineers.  I  think 
our  Sections  Committee  should  furnish  letters  of  this  kind.  The 
officers  of  the  Section  have  limited  facilities  for  getting  around 
to   widely   scattered   plants. 

A  large  percentage  of  our  members  are  at  Annapolis. 

Mr.  Klinck  (Birmingham)  :  The  Birmingham  Section  took 
a  very  active  part  in  the  formation  of  the  Alabama  Technical 
Association,  the  membership  of  which  is  only  open  to  members 
of  national  societies.  It  is  our  intention  at  an  early  date  to 
have  a  joint  meeting  under  the  auspices  of  the  A.S.M.E.,  cov- 
ering the  conservation  question,  particularly  of  fuel,  etc. 

The  Committee  on  Papers  has  a  definite  promise  of  three  papers, 
with  favorable  prospects  of  securing  more. 

We  endeavor  to  increase  our  membership  entirely  by  personally 
discussing  the  matter  with  those  whom  we  think  should  be  with 
us,  by  inviting  them  to  the  meetings  and  getting  them  interested, 
and  the  results  we  are  obtaining  indicate  that  this  is  the  right 
procedure  for  our  territory.  In  addition,  at  our  last  meeting 
each  member  present  pledged  himself  to  get  at  least  one  new 
member   during   the   coming   year. 

Our  aim  in  getting  members  is  to  secure  those  whose  mem- 
bership will  be  active  and  permanent.  We  have  from  thirty  to 
forty  per  cent  of  our  membership  at  the  meetings. 

Mr.  Starkweather  (Boston)  :  The  aim  of  the  Boston  Com- 
mittee is :  First,  to  make  the  Section  meetings  of  maximum  engi- 
neering interest  and  value  to  the  local  members ;  second,  to 
promote  acquaintance  and  mutual  regard  among  them ;   third,  to 
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safeguard  the  Society  from  commercialism  and  to  prevent  control 
by  any  interest  or  group  of  interests,  and  fourth,  to  have  in  con- 
stant training  a  considerable  number  of  sub-committeemen,  so 
that  there  shall  be  true  succession  in  office  of  able  men  well  fitted 
for  the  duties  involved. 

For  carrying  out  these  four  aims  we  have  endeavored  to  make 
the  meetings  successful  by  having  addresses  on  the  vital  ques- 
tions of  the  present  times,  given  by  men  eminent  in  their  lines 
and  with  direct  recent  experience.  The  engineering  features  of 
the  great  war  are  legitimate  questions  of  this  kind,  and  for  our 
first  meeting  this  year  on  Trench  Fighting  and  Modern  Land 
Warfare  we  were  fortunate  enough  to  secure  Lieut.  Andre  Morize, 
of  the  French  Army,  detailed  for  instructing  the  Harvard  Regi- 
ment. At  this  event,  the  French  and  American  colors  were  dis- 
played, and  the  guests  were  prominent  army  officers.  The  meet- 
ing was  preceded  by  a  buffet  supper  and  from  175  to  200  were 
present. 

For  the  second  meeting  on  Aeroplane  and  Air  Fighting,  the 
same  general  plan  was  followed  with  Lieutenant-Colonel  Rees, 
of  the  British  Royal  Flying  Corps,  for  the  speaker.  We  used 
the  British  and  American  colors  in  this  case,  and  made  an  effort 
to  give  some  formality  to  the  affair.  There  were  probably  225 
present. 

The  third  meeting  on  Shipbuilding  was  even  more  successful 
than  the  preceding  two  from  a  technical  standpoint.  Mr,  E.  H. 
Ewertz,  General  Superintendent  of  the  new  Destroyer  plant  now 
Bearing  completion  at  Squantum,  near  Boston,  and  Mr.  H.  G. 
Smith,  Vice-President  and  General  Manager  of  the  Fore  River 
Shipbuilding  Company,  made  addresses  which  were  enjoyable  and 
instructive.  President  Hollis  presided,  and  we  were  further  hon- 
ored by  having  President-elect  Main  as  our  guest. 

In  all  of  these  meetings  some  effort  has  been  made  to  plan 
in  advance  for  the  discussion,  but  usually  there  is  no  lack  of  it, 
the  subjects  being  of  special  interest  to  every  one.  Usually  we 
begin  at  7..30  and  adjourn  before  10.30,  the  luncheon  or  dinner 
being  at  6.15. 

To  meet  the  requirement  for  the  extension  of  acquaintance,  we 
have  reached  the  conclusion  that  if  members  and  guests  on  meet- 
ing nights  come  direct  to  dinner  from  their  offices  and  plants, 
much  time  is  saved,  their  attendance  is  secured,  and  the  hour 
or  two  so  spent  promotes  the  object  sought.  We  are  endeavor- 
ing to  cultivate  more  cordiality  at  these  lunches  and  dinners,  so 
that  by  the  time  cigars  are  lighted  every  one  has  been  repaid  for 
coming  and  all  are  ready  for  the  meeting.  Because  the  Section 
really  stands  for  the  Society  to  ninet.v-five  per  cent  of  the  mem- 
bers, everything  possible  should  be  done  to  emphasize  and 
strengthen  its  influence  and  activities,  and  the  social  side  should 
not  be  neglected. 

Coming  now  to  the  delicate  question  of  internal  politics,  our 
belief  is  that  the  greatest  good  to  the  greatest  number  should  be 
the  aim.  and  even  further  than  this,  that  the  Society  has  a  posi- 
tive function  to  perform  (but  not  a  mission)  in  maintaining  the 
strictest  standards  possible  of  the  ethics  of  engineering,  untainted 
by  commercialism.  As  this  is  a  direct  reflex  usually  of  the  per- 
sonality of  each  Executive  Committee,  we  desire  as  representative 
and  broad-gage  members  as  can  be  secured.  In  these  days  of 
large  readjustments  and  shifting  of  capital  and  labor,  national- 
izing of  industries,  mobilizing  of  effort,  saving  of  resources,  etc., 
the  Society  has  the  opportunity  of  its  existence,  if  it  will  but 
seize  it,  and  each  Section  must  take  advantage  of  its  local  oppor- 
tunities. 

The  appointment  of  three  sub-committees  of  three  members  each 
on  Papers,  Sociability  and  Membership,  and  Research  gives  nine 
men  who  assist  the  Executive  Committee,  and  who  are  possible 
nominees  for  the  ensuing  year.  In  this  way  we  avoid  carrying 
over  old  members  of  the  Executive  Committee.  All  the  sections 
should  be  run  with  the  same  system  and  careful  planning  as  any 
business,  avoiding  one-man  rule,  and  with  an  eye  solely  to  the 
enlargement  of  the  usefulness  of  the  Society  to  the  community 
and  to  its  members.  We  make  it  a  point  to  encourage  sugges- 
tions and  criticisms,  and  in  every  way  to  enlist  cooperation,  and 
these  three  sub-committees  are  in  line  with  this  intent.  We  also 
provide  combination  meetings  with  other  societies,  and  have 
an   annual  banquet. 

In  conclusion,  while  we  do  not  claim  the  solution  of  all  the 
problems  which  have  tried  the  skill  and  patience  of  our  prede- 
cessors, we  believe  their  experience  has  been  of  value  by  indi- 
cating,  at   last,  various   things   to   avoid,   and   we   shall   endeavor 


to  hand  over  to  our  successors  a  Section  somewhat  improved  be- 
cause of  our  connection  with  it. 

Mr.  Cakdullo  (Buffalo)  :  Some  five  or  six  years  ago  the 
Local  Section  of  the  A.  S.  M.  E.  in  Buffalo  got  together  and 
started  the  Buffalo  Engineering  Society.  The  Society  has  a  mem- 
bership .of  several  hundred  and  is  increasing  very  rapidly.  It 
holds  a  meeting  every  week.  The  Local  Sections  of  the  various 
engineering  societies  are  affiliated  with  it,  and  our  activities  are 
carried  out  through  the  medium  of  the  Buffalo  Engineering  So- 
ciety, each  local  section  being  responsible  for  certain  meetings  of 
the  Society.  The  A.  S.  M.  E.  Section  is  responsible  for  four 
meetings  a  year  and  the  other  local  sections  for  a  similar  number. 

I  find  that  the  greatest  difficulty  in  the  work  of  our  Local 
Section  of  the  A.  S.  M.  E.  is  in  the  fact  that  the  Section  shows  a 
disposition  to  elect  as  officers  the  busy  managers  of  the  biggest 
corporations  in  Buffalo,  and  in  this  way  the  younger  men  are 
rather  left  out  of  the  game,  and  I  think  we  are  missing  a  good 
deal  from  the  fact  that  we  have  not  put  the  younger  fellows  into 
the  places  where  they  can  bear  the  burden  of  the  day. 

The  Buffalo  Engineering  Society  is  doing  more  for  us  than  we 
are  doing  for  ourselves,  but  in  a  way  we  feel  that  we  are  re- 
sponsible for  that,  and  as  loyal  and  earnest  members  of  the  Buf- 
falo Engineering  Society  we  are  doing  a  great  deal  for  the  com- 
munity. 

Mr.  Engle  (Chicago)  :  We  held  four  general  meetings,  as 
usual,  in  1917.  They  were  informal,  and  were  attended  by  from 
100  to  180. 

Recently  we  have  taken  up  the  matter  of  cooperating  with  the 
Western  Society  of  Engineers. 

Mr.  Langen  (Cincinnati)  :  We  are  affiliated  with  the  elec- 
trical engineers  and  also  the  civil  engineers,  and  we  jointly  elect 
a  chairman,  this  officer  usually  changing  about  between  the 
electrical  and  mechanical  engineers  each  year.  We  aim  to  have 
eight  good  interesting  papers  each  year.  We  have  done  this  for 
the  last  two  years,  and  the  attendance  of  the  meetings  has  in- 
creased considerably.  The  Chairman  and  Executive  Committee 
of  the  Board  meet  once  a  week  for  a  luncheon.  We  have  no 
Papers  Committee  as  the  Chairman  and  Secretary  of  the  Sec- 
tion take  care  of  this.  We  invite  the  older  students  of  the 
University  of  Cincinnati  to  hear  specially  interesting  papers.  Our 
membership  is  increasing  and  we  have  enough  applications  to 
increase  it  to  from  111  to  150  this  year.  Twelve  of  our  men 
have  gone  into  the  army  in  the  last  sixty  days. 

Mr.  Sargent  (Connecticut)  :  The  Connecticut  Section  is  so 
young  it  has  not  much  of  a  record  back  of  it.  except  the  record 
of  the  New  Haven  Section,  now  classed  as  the  New  Haven 
Branch  of  the  Connecticut  Section.  The  Section  as  organized 
consists  of  branches  in  Bridgeport,  Hartford,  Meriden.  New  Ha- 
ven and  Waterbury.     It  has  held  only  one  formal  meeting. 

We  have  been  very  generous,  as  we  think  we  should  be,  in 
inviting  those  who  are  interested  to  come  in,  whether  they  are 
members  or  not,  and  some  of  them  become  members  or  appli- 
cants for  membership  in  the   Society. 

The  organization  of  the  Connecticut  Section  began  willi  an  en- 
deavor on  the  part  of  the  engineers  in  Meriden  to  have  a  little 
social  intercourse  and  get  acquainted,  and  that  acquaintance 
ripened  into  a  belief  that  the  members  ought  to  have  some  recog- 
nition on  the  part  of  the  Society.  We  met  and  devised  a  skeleton 
plan  which  the  Committee  on  Sections  approved,  and  that  resulted 
in  a  kind  of  automatic  organization,  whereby,  there  being  five 
proposed  branches,  the  several  Chairmen  of  these  Branches  should 
constitute  the  Executive  Committee  of  the  Section,  and  under 
that  scheme  we  are  now  running. 

We  met  under  the  auspices  of  the  New  Haven  Branch  at  our 
last  meeting.  We  will  hold  other  meetings  in  different  parts  of 
the  State,  either  in  New  Haven,  Hartford,  Bridgeport,  Water- 
bury  or  Meriden,  and  the  meeting  will  then  be  under  the  auspices 
of  that  Branch.  We  are  trying  to  work  out  our  organizatiou  to 
make  it  a  sort  of  home-rule  government  within  certain  limits. 

Me.  Sherwood  (Erie)  :  I  want  to  speak  first  about  having 
notices  issued  by  the  Sections  sent  to  the  Chairmen  and  Secre- 
taries of  other  Sections,  so  that  we  may  see  what  means  are 
taken  to  induce  the  men  to  come  to  the  Sections  meetings  in   Hie 
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various  parts  of  the  couutry.     I   have  so  fa 
of  meetings   by   other   Sections,    and   I    am 
have   deferred    putting   the   names   of   other 
taries  on   our  list. 

Our  Section  is  less  than  a  year  old,  and 
are  not  very  strong  yet,  but  we  are  gaining 
operating  with  the  Society  of  Engineers  of 
sylvania,  and  on  that  account  we  are  having 
Ad  effort  to  increase  the  membership  will 
present  time  we  have  only  about  twenty-six 


ir  received  no  notice 
frank  to  say  that  I 
chairmen    and    secre- 

as  a  consequence,  we 
strength  through  co- 
Northwestern  Penn- 
fairly  good  meetings, 
be  made,  as  at  the 
members. 


money  to  enlarge  our  auditorium,  and  the  members  of  the  Society 
succeeded    in    raising   .$.32,000. 

Wc  opened  the  year  with  a  joint  meeting  with  the  Engineers' 
Club,  and  the  subject  was  The  War  in  Its  Relation  to  ShipbuOd- 
ing.  We  had  about  000  present,  and  probably  one-third  of  those 
represented  the  A.  S.  M.  B.  Several  of  our  papers  were  pub- 
lished in  The  Journal  last  year,  and  arrangements  have  been 
started  to  publish  three  of  them  this  year.  The  remainder  of 
the  papers  will  be  published  in  the  Journal  of  the  Engineers' 
Club, 


Mb.  Wallace  (Indianapolis)  :  The  keynote  of  the  Indianapolis 
Section  has  been  cooperation.  We  have  cooperated  with  the 
Indiana  Mechanical  Society  at  its  annual  meeting,  by  having  one 
department  of  the  program  on  one  day. 

The  Indianapolis  Section  has  been  instrumental  in  organizing 
the  Indianapolis  Engineers'  Club,  which  is  a  clearing  house  for 
all  of  the  engineers  in  the  city.  Through  the  Club  we  fostered 
and  organized  the  first  battalion  of  engineers  in  the  state  of 
Indiana  that  has  gone  into  the  service. 

Mb.  White  (Milwaukee)  :  We  have  about  one  hundred  mem- 
bers. Our  activities  can  best  be  illustrated  by  saying  that  we 
have  appointed  a  committee  of  twelve  to  draw  up  papers  for  the 
city  of  Milwaukee,  in  which  they  select  engineers  for  city  serv- 
ice. We  have  arranged  for  a  meeting  this  month  at  which  we 
will  have  a  symposium  on  forgings,  six  speakers,  and  a  visit  to 
the  largest  forging  plant  in  operation  west  of  Pittsburgh.  We 
are  also  doing  something  in  research. 

Mr.  Brink  (Minnesota)  :  Our  Section  has  about  one  hun- 
dred members.  I  think  it  is  a  mistake  to  have  a  Section  to  take 
in  a  whole  state,  because  it  is  hard  to  get  the  members  together 
at  our  meetings,  although  we  have  meetings  alternately  at  St. 
Paul  and  Minneapolis,  and  occasionally,  once  a  year  or  so,  we 
meet  in  Duluth.  We  are  trying  to  perform  social  work  and  also 
work  on  interesting  papers.  The  Section  this  year  has  set  out  to 
get  the  A.   S.  M.   E.   Boiler  Code  adopted   in   Minnesota. 

Mr.  Hutson  (New  Orleans)  ;  Practically  all  of  our  work  is 
■done  in  cooperation  with  the  Louisiana  Engineering  Society.  That 
Society  is  about  twenty  years  old,  and  a  very  live  one.  When 
our  Local  Section  was  first  organized,  we  and  the  local  Section 
of  the  A.  S.  C.  E.  held  joint  meetings  in  the  rooms  of  the  Loui- 
siana Engineering  Society,  so  that  for  all  practical  purposes 
they  were  extra  meetings  of  that  Society.  One  of  those  meetings 
was  very  successfully  held  about  the  time  this  country  entered 
the  war,  and  as  the  result  of  a  paper  on  Preparedness  the  Louisi- 
ana Engineering  Society  made  a  roster  of  the  engineers  in  Louisi- 
ana, with  an  entry  of  their  capabilities. 

This  year  it  was  arranged  that  we  will  be  responsible  for  one 
meeting  in  the  spring  and  one  meeting  in  the  fall,  under  the 
auspices  of  the  Louisiana  Engineering  Society.  Immediately  after 
that  meeting  we  have  our  business  meeting,  so  that  our  business 
affairs  are  separate  from  those  of  the  Louisiana  Engineering  So- 
ciety, but  all  of  our  technical  affairs  are  consolidated  with  it. 

Mr.  Prindle  (New  York)  :  Our  cooperation  in  New  York 
•with  other  scientific  societies  has  consisted  in  our  inviting  the 
members  of  some  particular  society  to  meet  with  us  at  some 
of  our  meetings,  where  we  had  a  paper  which  we  thought  was 
particularly  interesting  to  the  members  of  that  Society,  and  such 
societies,  on  the  other  hand,  have  invited  us  to  their  meetings 
under  like  circumstances,  and  all  have  understood  that  the  meet- 
ings of  each  society  are  open  to  the  members  of  the  other  societies, 
but  further  than  that  we  have  not  found  it  advisable  to  go  as 
yet,  because  in  New  York  the  sections  are  so  large  the  meetings 
become  rather  unwieldly  where  you  combine  two  or  more. 

We  have  emphasized  very  much  in  the  last  year  or  two  the 
get-together  spirit,  trying  to  break  down  the  frigidity  which 
exists  in  New  York  among  people  who  do  not  know  each  other 
socially,  and  dinners  and  dinner  dances  and  little  buffet  suppers 
just  before  the  meetings  have  been  used  successfully. 

Mr.  Mudd  (Philadelphia)  :  We  have  the  cooperation  and  affilia- 
tion idea  in  Philadelphia  very  nearly  the  same  as  the  other  Sec- 
tions we  have  heard  from.  All  the  Branches  of  the  National  Engi- 
neering Societies  have  headquarters  in  the  Philadelphia  Engi- 
neers'  Club.     Last   summer  we   had   to   raise   a  large   amount   of 


Mr.  Burlingame  (Providence  Engineering  Society)  :  Provi- 
dence has  a  prosperous  engineering  society  affiliated  with  the 
A.S.M.E.  in  a  novel  way.  It  was  through  the  good  offices  of 
the  A.S.M.E.  that  we  enlarged  our  local  society  into  a  General 
Engineering  Society  which  has  now  five  or  six  hundred  mem- 
bers, taking  care  of  the  general  engineering  interests  in  the 
neighborhood  of  Providence.  That  society  is  holding  meetings 
under  the  leadership  of  a  number  of  sections,  eight  sections  hold 
meetings,  so  that  we  have  about  three  meetings  a  week  at  our 
headquarters,  besides  the  monthly  meeting  of  the  general  en- 
gineering society.  The  local  headquarters  have  been  furnished 
by  the  liberality  of  a  local  member,  who  is  also  a  member  of  the 
A.S.M.E.,  a  lantern  has  been  donated  to  us,  and  we  have  the 
nucleus  of  a  very  good  library,  so  we  feel  especially  indebted  to 
the  A.S.M.E.  along  all  of  these  lines  for  the  development  and 
growth  of  our  local  work. 

We  have  two  local  officers,  a  chairman  and  a  secretary  to  each 
section,  who  divide  the  responsibility  and  give  us  a  wide  range  of 
subjects.  Our  membership  is  increasing,  and  we  feel  that  the  so- 
ciety is  a  valuable  factor  in  Providence  in  helping  along  the  work  of 
the  Government.  Many  of  our  members  are  in  the  service,  and 
others  are  working  in  connection  with  war  committees  on  various 
kinds  of  work.  I  am  a  member  of  the  New  England  Committee 
on  the  subject  of  intensified  industrial  training,  the  importance 
of  which   has  been  emphasized   today. 

Mr.  Radcliffe  (St.  Louis)  :  The  St.  Louis  Section  has  about 
one  hundred  members.  We  are  holding  regular  monthly  meetings 
of  a  social  nature,  always  followed  by  a  paper  or  an  address  on 
an  engineering  subject.  We  are  affiliated  with  the  Engineers' 
Club,  in  what  is  known  as  the  Associated  Engineering  Societies, 
which  is  made  up  of  the  local  chapters  of  the  national  societies, 
with  a  total  membership  of  about  five  hundred,  but  we  still 
maintain  a  very  strong  individual  identity  as  a  local  Section  of 
the  A.S.M.E. 

If  the  Sections  are  to  be  the  backbone  of  the  Society,  the  best 
way  that  the  Society  can  stiffen  that  backbone  is  to  send  mem- 
bers of  the  Council  around  to  visit  the  members  of  the  Section 
and  stimulate  their  interest  in  the  Section  work.  Only  two  or 
three  of  the  local  Sections  can  get  in  touch  with  headquarters, 
and  the  next  best  thing  is  to  bring  headquarters  in  touch  with 
the  members  of  the   Society   in   their  various  localities. 

Mr.  Delany  (San  Francisco)  :  The  San  Francisco  Section, 
formed  in  1910,  is  one  of  the  oldest  Sections  in  the  Society.  We 
have  had  one  good  meeting  this  year,  for  which  we  have  to  thank 
President  Hollis.  We  invited  the  other  sections  of  the  various 
Societies  to  join  with  us,  and  they  were  quite  enthusiastic  in 
their  responses.  The  meeting  was  very  successful,  and  several 
members  of  the  other  Societies  complimented  us  afterwards  on 
the  holding  of  this  joint  meeting,  and  expressed  the  hope  that 
the  other  societies  would  do  the  same  thing  later. 

We  have  had  a  good  deal  of  difficulty  in  securing  papers.  We 
started  by  trying  to  secure  papers  by  correspondence,  and  since 
then  we  have  appointed  a  Papers  Committee,  and  we  expect 
results  from  that  committee's  work.  We  also  have  appointed  a 
Research  Committee,  and  during  the  present  week  there  was  to 
be  a  meeting  of  our  Executive  Committee  with  both  the  Papers 
Committee  and  the  Research  Committee,  to  find  out  just  what 
progress  is  being  made. 

,Mb.  Fairfield  (Worcester)  :  The  Worcester  Section  of  the 
A.S.M.E.  was  formed  to  establish  a  means  for  engineering 
acquaintance  and  cooperation  between  the  local  members  of  the 
Society  and  the  non-members  who  are  engaged  in  our  industrial 
firms.  We  have  also  established  very  close  relations  with  the 
alumni  and  students  of  our  local  engineering  college,  the  Worces- 
ter Polytechnic  Institute. 
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Reports  of  Section  Meetings 

ATLANTA 

November  6.  The  first  meeting  of  the  current  fiscal  year  was 
held  at  the  Hotel  Ansley.  The  members  were  entertained  at  sup- 
per by  the  new  chairman,  Oscar  Elsas,  Mem. Am.Soc.M.E.,  after 
which  Professor  J.  S.  Coon  delivered  an  interesting  address  on  the 
subject  of  Aviation  with  Relation  to  the  War.  Following  this  rou- 
tine business  matters  were  discussed  aud  most  encouraging  opinions 
were  expressed  regarding  the  remainder  of  the  season.  It  was  de- 
cided to  hold  meetings  monthly  and  to  have  presented  at  each  meet- 
ing either  a  paper  or  an  address  on  an  appropriate  subject. 

Cecil  P.  Poole, 

Section  Secretary. 

BOSTON 

yuremher  23.  A  dinner  was  held  at  the  Engineers'  Club,  with 
President  Hollis  and  President-Elect  Charles  T.  Main,  together 
with  Mr.  H.  G.  Smith,  Vice-President  and  General  Manager  of  the 
Fore  River  Shipbuilding.  Co.,  aud  Mr.  E.  H.  Ewertz,  General  Super- 
intendent of  the  Squantum  Destroyer  Plant  of  the  Fore  River  Ship- 
building Co.,  as  the  guests  of  honor.  After  a  short  business  session, 
Chairman  Ashton  turned  the  meeting  over  to  President  Hollis,  who 
gave  an  entertaining  and  timel.v  address,  and  then  introduced  Mr. 
Ewertz,  who  described  the  rapid  building  of  the  Squantum  plant, 
which  was  an  aviation  field  six  weeks  ago,  but  which  is  to  deliver 
35  submarine  destroyers  in  sixteen  months,  beginning  January  1. 
1918.     The  plant  is  nearing  completion  at  this  time. 

Mr.  Smith  delivered  an  address  on  the  Recent  Development  of 
the  American  Marine  Industry,  approaching  the  subject  not  only 
from  the  engineering  but  from  the  production  side,  particularly 
with  reference  to  the  question  of  labor.  He  was  later  asked  many 
questions  as  to  various  elements  of  the  labor  situation,  and  the 
discussion  thus  started,  terminated  in  a  very  successful  meeting. 

W.  G.  Starkweather, 

Section  Secretary. 

BUFFALO 

November  16.  At  the  second  general  meeting  of  the  Engineering 
ing  Society  of  Buffalo,  and  its  affiliated  sections.  Dr.  C.  H.  Norton, 
Mem. Am.Soc.M.E..  gave  a  talk  on  the  Modern  Cylindrical  Grind- 
ing Machine.  Dr.  Norton  illustrated  his  lecture  and  cited  many 
interesting  points  in  the  design  of  grinding  machinery. 

L.  H.  Hart,  engineer  for  Lupfer  &  Remiek,  Civil  Engineers, 
Bpoke  on  the  subject  of  Electricity  on  the  Barge  Canal,  at  the  No- 
vember 21  meeting  of  the  society.  Mr.  Hart  pictured  a  barge  canal 
electrically  operated  by  a  push-button  type  of  boat,  and  predicted 
that  these  boats  would  be  run  on  the  canal  eight  months  of  the 
year.  This  canal  would  relieve  railroads  of  bulk  freight  and  give 
them  greater  opportunity  for  development  in  carrying  other  lines. 
At  a  meeting  of  the  Automotive  Section  of  the  society,  on  De- 
cember 6,  G.  Douglass  Wardrop,  Editor  of  the  Aerial  Age,  talked 
on  Aeroplanes,  Uncle  Sam's  Infant  Industry.  He  illustrated  his 
subject  by  numerous  lantern  slides  and  several  reels  of  films. 
Quoting  Mr.  Wardrop : 

"  A  wedge  will  soon  be  driven  through  the  lines  of  the  German 
armies,  and  I  believe  that  the  point  of  that  wedge  of  liberty  wHl  be 
the  aeroplane. 

'■  Young  men  in  Buffalo  will  have  the  satisfaction  of  knowing 
that  on  many  of  those  planes  the  name  of  Buffalo  will  be  stamped 
somewhere  in  their  mechanism. 

"  The  aeroplane  is  the  greatest  factor  we  have  now  for  the  ad- 
vancement of  civilization.  It  is  the  wedge-point  of  liberty.  Buffalo 
is  now  the  leading  aviation  center  in  this  country.  In  a  short  time 
it  will  be  the  greatest  single  aviation  center  in  the  world.  But  you 
Buffalo  people  will  have  to  work  hard  indeed  if  you  want  to  keep 
that  supremacy.  Detroit  has  got  the  automobile  industry  practi- 
cally to  herself,  and  she  is  trying  to  do  the  same  with  aviation, 
Detroit  now  stands  second,  and  is  rapidly  increasing  her  impor- 
tance as  a  producing  center  for  aeroplanes  and  their  parts," 

Among  the  interesting  applications  of  the  aeroplane  Mr.  Ward- 
rop showed  the  picture  of  a  Montana  ranchman  using  an  aero- 
plane to  round  up  his  cattle.  He  flies  over  his  wide  plains  and 
drops  a  smoke  bomb  when  he  finds  the  straying  herds.  The  cow- 
boys note  the  fall  of  the  bomb  and  hurry  to  the  spot.  He  showed 
pictures  of  inaccessible  mining  districts,   wealthy  in   resources  be- 


yond present  computation,  but  lightly  worked  now  because  of  the 
enormous  cost  of  transportation,  that  could  be  reached  in  an  hour 
by  the  use  of  aircraft. 

The  society  held  another  meeting  on  December  12,  at  which  F.  A. 
Parkhurst.  Mem. Am.Soc.M.E.,  spoke  on  The  Mobilization  of  Labor. 
A  fuller  account  of  this  meeting  will  be  given  in  the  following 
issue  of  The  Journal. 

Louis  J.  Foley, 
Assistant  to  Section  Secretary. 


CHICAGO 

November  16.  President  Hollis  and  several  members  of  the 
Council  were  present  at  the  first  meeting  of  the  Section  for  the 
season.  Dr.  Hollis  addressed  the  audience  on  the  engineer's  task 
in  the  present  war.  He  said  that  the  terrible  effectiveness  of 
modern  warfare  is  due  largely  to  inventions  of  the  engineer,  and  it 
now  lies  with  the  engineering  profession  to  say  whether  the  result* 
of  its  work  shall  be  only  to  make  war  more  horrible,  or  whether 
by  its  influence  it  shall  be  possible  to  make  the  present  war  the 
last  one,  and  to  determine  that  cooperation  and  the  use  of  the  engi- 
neering inventions  shall  be  for  the  happiness  of  the  people  instead 
of  their  hurt.  If  increased  efiiciency  of  human  effort  is  to  mean 
simply  an  increase  of  population  which  will  result  in  a  greater 
struggle  for  dominion  and  greater  effectiveness  in  killing,  it  is  not 
worth  having.  Dr.  Hollis  spoke  of  the  effectiveness  which  engi- 
neers may  have  in  helping  the  officials  who  are  charged  with  con- 
servation or  resources,  by  acting  in  consulting  capacity  on  such 
matters  as  fuel  conservation,  and  by  acting  as  speakers  to  educate 
the  public  in  the  necessity  for  and  the  methods  of  preventing  waste 
of  food  and  fuel. 

Major  Peter  Junkersfeld,  Mem.Am.Soc.M.E..  delivered  the  princi- 
pal address  of  the  evening  on  Cantonment  Construction,  giving 
much  information  and  data  in  regard  to  his  work  in  the  canton- 
ments. In  his  capacity  as  officer  in  charge  of  inspection,  he  had 
had  exceptional  opportunity  to  gather  information  and  presented  a 
most  instructive  paper,  which  will  be  published  in  full  later. 

Altogether  the  evening  was  a  great  success,  the  meeting  being 
the  most  enthusiastic  and  best-attended  since  the  inception  of  the 
Section. 

Arthur  L.  Rice, 

Section  Secretary. 


ERIE 

November  13.  Pulverized  Coal  and  its  Future  was  the  subject 
of  an  address  by  H,  G.  Barnhurst,  Mem.Am.Soc.M.E.,  at  a  joint 
meeting  of  the  Section  with  the  Engineers'  Society  of  Northwestern 
Pennsylvania.  The  meeting  was  opened  by  Mr.  Schumm.  President 
of  the  Engineers'  Society  of  Northwestern  Pennsylvania.  The 
speaker  of  the  evening  gave  a  most  interesting  account  of  the  devel- 
opments in  the  use  of  pulverized  coal  as  fuel. 

M.  E.  Sherwood, 

Section  Secretary. 


INDIANAPOLIS 

November  7.  L.  O.  Armstrong,  who  is  traveling  under  the  aus- 
pices of  the  Bureau  of  Economics  of  the  United  States  Government, 
gave  an  illustrated  address.  Mr.  Armstrong  is  endeavoring  to  stim- 
ulate interest  and  enthusiasm  for  all  efforts  of  the  Government  in 
carrying  on  the  war.  Llis  talk  was  valuable,  profitable  and  very 
much  appreciated.  His  subject  was  Canada  at  War,  and  was  well 
illustrated  by  motion  pictures  and  lantern  slides. 

At  the  same  meeting  Captain  Brown,  of  the  Canadian  Engineers, 
gave  a  short  talk  pertaining  to  his  experiences  in  the  trenches  in 
France.  Captain  Brown  is  back  in  this  country  on  a  sick  leave, 
and  while  here  is  the  recruiting  officer  for  the  Canadian  Govern- 
ment in  the  city  of  Indianapolis. 

Captain  Reeves,  of  the  United  States  Army,  also  gave  a  very 
interesting  talk  concerning  the  qualifications  required  by  young  men 
for  the  aviation  service.  Captain  Reeves  is  the  local  recruiting 
officer  for  the  Aviation  Section  of  the  United  States  Army.  He 
was  for  many  years  professor  of  economics  at  the  University  of 
Michigan  at  Ann  Arbor. 

L.  W.  Wallace, 

Section  Correspondent. 
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LOS  ANGELES 

November  )Vi.  The  meetiDg  of  the  Technical  Societies  of  Los 
Angeles  took  the  form  of  an  automobile  trip  to  the  top  of  Mt.  Wil- 
son, the  occasion  being  a  visit  to  the  Mt.  Wilson  Solar  Observatory. 
The  exciting  part  of  the  trip  was  that  of  climbing  from  an  altitude 
of  1500  ft,  at  the  base  of  the  mountain  to  5600  ft.  at  the  top,  which 
is  a  distance  of  nine  miles.  The  new  one-hundred  inch  telescope, 
the  largest  in  the  world,  proved  the  principal  object  of  interest,  as 
it  is  nearing  completion.  The  greater  part  of  the  excursionists 
"  stargazed  "  until  after  midnight. 

T.  J.  ROYER, 

Section  Secretary. 


MILWAUKEE 

liovemher  14-  B.  E.  Fernow,  Jr.,  gave  an  illustrated  talk  on 
the  Design  and  Application  of  Magnetic  Clutches.  Mr.  Fernow 
showed  a  great  number  of  interesting  pictures  and  demonstrated 
an  actual  clutch. 

Following  the  meeting  there  was  a  general  discussion,  after 
which  a  buffet  luncheon  was  served. 

F.    H.   DORNER. 

Section  Secretary. 


PHILADELPHIA 

November  21.  This  meeting  of  the  Section  was  opened  with  a 
statement  of  the  progress  being  made  by  the  various  sections,  by 
D.  Robert  Yarnall,  Chairman  of  the  Committee  on  Sections.  Mr. 
Tarnall  emphasized  the  fact  that  some  of  the  newer  western  sec- 
tions are  extremely  active  and  progressive.  Mr.  Ernest  Hartford, 
secretary  of  the  Committee  on  Sections,  spoke  upon  the  subject  of 
section  activities.  A  motion  made  by  Mr.  L.  H.  Kenny  was  car- 
ried, directing  that  the  chairman  appoint  a  committee  on  papers. 
Prof.  Walter  Rautenstrauch,  member  of  the  Committee  on  Sections, 
presented  the  paper  of  the  evening,  entitled  Manufacturing  in  Rela- 
tion to  Banking,  Research  and  Management. 

Offensive  Against  the  Submarine,  by  Joseph  A.  Steinmetz,  was 
the  subject  of  the  evening  at  a  joint  meeting  of  the  Section  with 
The  Franklin  Institute  on  December  11.  A  complete  report  of  this 
meeting  will  be  given  in  the  following  issue  of  The  Journal. 

John  P.  Mudd, 

Section  Secretary. 


PROVIDENCE 

December  10.  Frederick  J.  Hoxie,  Mem.Am.Soc.M.E.,  spoke  be- 
fore the  Fire  Insurance  Engineering  Section,  giving  a  most  inter- 
esting paper  on  the  Fire  Hazards  of  Celluloid.  On  Tuesday,  De- 
cember 11.  the  Designers  and  Draughtsmen  Section  listened  to  a 
paper  by  J.  S.  White,  of  the  Morse  Chain  Company,  Ithaca,  New 
York,  who  talked  mainly  on  the  engineering  of  silent-chain  drives ; 


a  very  interesting  discussion  followed.  On  December  12,  George  F. 
Wheaton,  of  the  J.  &  P.  Coats,  Ltd.,  read  a  paper  on  Boiler  Effi- 
ciencies before  the  Power  Section.  The  Brown  University  Student 
Section  of  the  Providence  Engineering  Society  held  a  meeting  on 
this  date,  at  which  Professor  Hardy  Cross  gave  a  paper  on  How 
an  Engineer  Gets  His  Facts. 

James  A.  Halx, 

Correspondent. 


ST.  LOUIS 

November  !J.  The  Associated  Engineering  Societies  of  St.  Louis 
held  a  farewell  testimonial  dinner  tendered  to  John  Hunter,  Mem. 
Am.Soc.M.E.,  who  for  the  past  twelve  years  has  been  Chief  Engi- 
neer of  the  Union  Electric  Light  and  Power  Company,  and  who 
has  recently  been  called  into  the  service  of  the  Government  in  the 
capacity  of  district  manager  for  the  Emergency  Shipbuilding  Cor- 
poration, with  headquarters  in  New  York.  The  occasion  found  the 
Engineers  of  St.  Louis  meeting  with  mingled  feelings ;  pride  that 
one  of  their  members  had  been  chosen  for  this  important  work,  and 
regret  that  they  were  to  lose  a  man  who  had  done  so  much  for  the 
profession  during  his  many  years'  residence  in  St.  Louis,  and  who 
had  made  a  friend  of  every  engineer  with  whom  he  had  come  in 
personal  contact.  Mr.  Hunter  has  always  taken  active  interest  in 
the  work  of  The  American  Society  of  Mechanical  Engineers  and 
has  been  elected  Vice-President  for  the  coming  year. 

The  regular  monthly  meeting  of  the  Section  was  held  on  No- 
vember 23,  at  which  the  affairs  of  the  Society  were  discussed,  and 
a  resolution  adopted  to  the  effect  that  the  Executive  Committee  of 
the  St.  Louis  Section  extend  to  the  Council  a  cordial  invitation  to 
hold  a  meeting  in  St.  Louis  at  such  time  as  may  be  found  most 
convenient.  H.  W.  Radcliffe, 

Section  Chairman. 


WORCESTER 

November  22.  The  first  meeting  of  the  Worcester  Section  was 
held  in  the  Electrical  Building  of  the  Worcester  Polytechnic  Insti- 
tute, and  the  subject  presented  for  discussion  was  Fuel  Con- 
servation. The  section  was  fortunate  enough  tr"  secure  Dr.  Ira  N. 
Hollis,  President  of  the  Society,  and  Prof.  L.  P.  Breckenridge, 
Mem.Am.Soc.M.E.,  to  open  the  discussion.  Dr.  Hollis  took  up  the 
broader  view  of  con.servation  as  it  appertained  to  all  our  resources, 
emphasizing  the  point  that  some  of  our  resources,  such  as  our  foods, 
are  recurring  crops,  while  others,  like  coal,  once  used  are  gone 
forever. 

Professor  Breckenridge  dealt  with  the  conserving  of  our  coal 
supply.  He  displayed  lantern  slides,  shoiviug  where  the  coal  is 
used  and  what  industries  are  the  largest  users.  He  closed  his 
presentation  of  the  subject  by  outlining  the  wa.i  s  in  which  coal 
can  be  saved. 

Previous  to  the  discussion,  a  buffet  luncheon  was  served  at  the 
home  of  Dr.  Hollis.  H.  P.  FAiRFrELD, 

Section  Secretary. 


STUDENT  BRANCHES 


Conference  of  Student  Branches 

At  the  Student  Branch  Conference  held  on  Wednesday, 
December  5,  in  connection  with  the  Annual  Meeting,  much  was 
developed  of  interest,  and  although  it  was  found  that  our 
Branches  have  lost  a  great  percentage  of  their  members  due  to 
the  war,  plans  are  being  laid  to  carry  on  their  activities  as  in 
previous  years. 

The  representatives  of  the  following  colleges  were  present, 
and  gave  brief  talks  on  how  the  war  had  affected  the  conduct 
of  their  affairs,  and  what  plans  were  being  laid  for  future 
meetings : 

Armour  Institute  of  Technology Mr.  A.  H.  Anderson 

State  University  of  Iowa Mr.  Sheatsley 

State  University  of  Kentucky Prof.   F.  Paul  Anderson 


Massachusetts  Institute  of  Technology Mr.  A.  Saunders 

New  York  University Mr.  H.  G.  Tyler 

Polytechnic  Institute  of  Brooklyn Mr.  Wm.  Sumner 

Rensselaer  Polytechnic  Institute ' Mr.  R.  P.  Kolb 

Stevens  Institute  of  Technology Mr.  McDermot 

University  of  Washington Mr.   McCoy 

Worcester  Polytechnic  Institute Mr.  R.  C.  Lewis 

Yale  University Mr.  R.  Wier,  Jr. 

While  some  of  the  colleges  have  been  affected  less  seriously 
than  others,  none  have  escaped  without  feeling  some  strain  of 
the  present  war  conditions.  Massachusetts  Institute  of  Tech- 
nology reported  a  loss  of  50  per  cent  of  its  members  and  a  num- 
ber of  the  other  colleges  reported  losses  from  30  per  cent  to  50 
per  cent.  With  the  provision  just  made  by  the  Government  to 
enlist  all  engineering  students  in  the  Engineer  Reserve,  and  to 
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exempt  them  from  the  national  draft,  many  more  men  will 
now  probably  stay  in  the  institutions  and  complete  their 
courses. 

On  account  of  the  loss  of  professors  in  the  various  colleges  a 
great  many  courses  have  been  eliminated  from  the  college  cur- 
ricula entirely  and  outdoor  drills  substituted.  While  the  kind 
of  training  varies  in  the  different  colleges,  nearly  every  college 
devotes  part  of  the  time  to  military  training.  Eeports  from  a 
few  of  the  colleges  in  this  connection  follow : 

At  Columbia  University  a  complete  submarine  has  been  in- 
stalled in  the  laboratory  and  the  students  are  instructed  in  the 
testing  of  motors,  engines,  etc.  In  Cambridge  are  the  aviation 
school  and  the  only  naval  school  of  its  kind  in  the  country. 
At  Ohio  State  University  there  is  an  aviation  school.  At 
Stevens  Institute  of  Technology  military  drills  are  required 
two  days  a  week;  Stevens  has  received  an  assignment  of  guns 
and  the  students  receive  instructions  in  the  manual  of  arms. 
While  it  has  been  a  regular  requirement  at  the  University  of 
Washington  since  1909  that  strict  militarj^  training  is  required 
for  two  years,  this  training  has  now  been  made  more  severe 
and  students  receive  instructions  under  the  supervision  of  U.  S. 
Army  ofiBcers  and  have  three  drill  parades  a  week.  Yale  Uni- 
versity has  thirty  horses  which  are  utilized  in  the  artillery 
training  the  students  are  receiving. 

F.  E.  HuTTON,  Chairman, 
Committee  on  Student  Branches. 

Student  Branch  Meetings 

(Some  of  the  Student  Branch  Reports  we  unavoidably  held  over 
on  account  of  lack  of  space,  but  will  be  published  in  the  February- 
issue.) 

ARMOUR    INSTITUTE    OF    TECHNOLOGY 

Novemler  27.  One  of  the  main  objects  of  the  Branch  this  sea- 
son is  to  have  short  talks  given  by  three  or  four  members  of  the 
Society,  on  some  technical  subject.  At  the  last  meeting  K.  A.  Tay- 
lor spoke  on  the  construction,  assembling  and  testing  of  different 
types  of  Fairbanks-Morse  Gas  Engines.  Mr.  Rehfelt  discussed  the 
modern  dispensing  machine,  such  as  the  type  used  in  the  automatic 
restaurant.  Mr.  Wutheimer  spoke  on  the  design,  remodeling,  pro- 
cess of  construction,  and  routing  through  the  shops  of  different 
types  of  valves  as  used  on  gasoline  motors,  as  made  by  the  Ameri- 
can Car  &  Foundry  Company. 

The  officers  of  the  Branch  for  the  coming  year  are  as  follows: 
President,  D.  A.  Taylor ;  vice-president,  J.  A.  Keeth ;  secretary. 
V.  A.  Kerr ;  treasurer.  H.  Anderson. 

The  Armour  Institute  of  Technology  has  discontinued  athletics 
this  year,  although  it  strongly  advises  its  students  to  make  use  of 
the  gymnasium  to  keep  themselves  fit  for  Government  service,  and 
has  made  it  compulsory  that  the  freshmen  and  sophomores  take 
military  training  one  afternoon  a  week.  The  training  is  left 
optional  to  the  junior  and  senior  classes,  but  a  large  majority  of 
both  upper  classes  are  drilling. 

Under  the  instruction  of  Professor  Libby  and  Professor  Pebbles, 
:i  class  ot  marine  engineers  is  now  meeting  four  times  a  week. 

V.  A.  Kerb, 

Branch  Secretary. 


UNIVERSITY  OF  CINCINNATI 

October  W.  The  spirit  and  ardor  shown  at  the  first  meeting  of 
the  season  gave  every  indication  that  the  Branch  would  be  very 
active  this  year.  An  entertainment  and  membership  committee, 
along  with  a  new  publicity  man,  were  appointed.  An  orchestra  and 
several  good  speakers  was  the  program  offered  for  the  evening. 
Among  other  visitors  several  of  the  alumni  of  the  Engineering  Col- 
lege, along  with  a  few  professors,  were  present.  J.  B.  Stanwood, 
Mem.Am.Soc.M.E.,  gave  a  very  interesting  talk  on  The  Power  to 
Visualize  Objects  of  Study.  He  suggested  that  engineering  prob- 
lems be  solved,  as  far  as  possible,  by  means  of  a  rational  reasoning 
process  rather  than  by  the  use  of  handbook  rules  and  formulae.  Mr. 


Stanwood  solved  several  problems  dealing  with  the  valve  motion  of 
the  simple  slide-valve  engine  to  illustrate  his  remarks.  Professors 
Jenkins  and  Joerger  also  addressed  the  students  and  strongly  advo- 
cated Mr.  Stanwood's  ideas. 

At  the  second  meeting  of  the  Branch  on  November  23,  Wm.  A. 
Greaves,  of  the  Greaves-Klusman  Tool  Company,  Cincinnati, 
spoke  of  his  engineering  experiences.  The  talk  presented  many  in- 
teresting problems  such  as  the  repairing  of  very  large  anchors,  the 
underlying  principle  of  the  building  of  the  Mississippi  Jetties,  and 
Captain  Eads's  ship  railway.  The  speaker  concluded  his  talk  by 
urging  the  students  to  do  everything  in  life  with  a  determination  to 
win. 

It  was  decided  at  this  meeting  to  make  an  inspection  trip  to  the 
new  plant  of  the  Union  Gas  &  Electric  Company,  now  under  con- 
struction. At  the  present  time  the  construction  company  is  placing 
the  condensers  and  the  boilers.  This  plant  is  to  be  one  of  the 
largest  of  its  kind  in  that  part  of  the  country.  Up  to  the  present 
time  the  students  have  been  studying  the  foundation  as  a  part  of 
their  steam-power-plant  course  in  steam  engineering. 

C.  L.  KoEnLEB. 

Branch  Secretary. 

LEHIGH  UNIVERSITY 

Xovember  12.  The  first  meeting  of  the  Branch  for  the  season 
was  given  over  entirely  to  a  business  session  and  the  electing  of 
the  officers  for  the  present  year,  which  resulted  in  the  following : 
President,  W.  R.  Penman :  secretary,  N.  Dmytrow ;  treasurer, 
R.  M.  Stettler.  P.  B.  de  Schweinitz, 

Honorary   Chairman. 


UNIVERSITY  OF  MAINE 

November  23.  The  first  meeting  of  the  Branch  for  the  season 
was  given  over  to  a  short  business  session,  and  the  electing  of  the 
new  officers  for  the  present  year,  which  resulted  in  the  election  of 
I.  L.  Newman,  president ;  I.  S.  Hanson,  vice-president ;  D.  F. 
Theriault,  secretary  and  treasurer;  A.  F.  Barnard.  R.  L.  Googins, 
K.  B.  Noyes,  as  the  Executive  Committee,  and  Prof.  W.  .1.  Sweet- 
ser,  Mem.Am.Soc.M.E.,  Honorary  Chairman. 

D.  F.  Theriault. 

Branch  Secretary. 


MICHIGAN  AGRICULTURAL  COLLEGE 

November  1.  The  first  meeting  of  the  Branch  for  the  season 
was  given  over  entirely  to  the  electing  of  the  new  officers  for  the 
present  year,  and  the  discussion  of  campaigns  for  membership. 
The  results  of  the  election  were  as  follows :  President,  H.  T.  Froe- 
lieh ;  vice-president,  W.  G.  Retzlaff ;  secretary,  H.  M.  Sass ;  treas- 
urer, F.  O.  Stang.  H.  M.  Sass, 

Branch  Secretary. 


PENNSYLVANIA  STATE  COLLEGE 

November  16.  The  first  meeting  of  the  Branch  for  the  season 
began  by  a  short  business  session,  after  which  the  meeting  was 
turned  over  to  the  Program  Committee.  Prof.  R.  B.  Fehr,  Mem. 
Am.Soc.M.E.,  gave  an  illustrated  talk  on  the  romantic  development 
of  the  steam  engine,  beginning  with  the  earliest  forms  of  which 
there  is  any  record  and  tracing  its  development  to  the  present  day. 
Dean  R.  L.  Sackett  gave  a  short  talk  to  the  students  with  refer- 
ence to  the  activities  of  the  Branch.  There  followed  a  few  selec- 
tions by  the  Mandolin  Club,  after  which  refreshments  were  served. 
Prof.  E.  A.  Fessenden.  Mem.Am.Soc.M.E.,  Professor  Resides,  and 
Prof.  A.  F.  Wood.  Mem.Am.Soc.M.E.,  then  gave  short  talks,  com- 
pleting the  program  of  a  very  successful  evening. 

H.  W.  Pabthesun, 

Branch  Secretary. 


THROOP  COLLEGE  OF  TECHNOLOGY 

November  S.  Dr.  Ira  N.  Hollis,  Pres.Am.Soc.M.E.,  was  pres- 
ent as  speaker  and  guest  of  honor  at  the  opening  meeting  of  the 
Branch  this  year.  Dr.  Hollis  addressed  the  students  on  the  War. 
Conservation,  The  Part  of  Engineering  in  the  War.  and  told  his 
philosophy    of    life.      Everyone    present   was    much    impressed    by 
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this  stirring  address  and  the  true  simplicity  of  this  really  great 
man. 

Because  of  the  enlistment  of  so  many  of  its  students  the  Branch 
has  had  some  difficulty  in  organizing  this  year.  Plans  have  been 
made  to  cooperate  with  the  Student  Branch  of  the  American  In- 
stitute of  Electrical  Engineers,  and  to  have  joint  meetings  once 
a  month.     The  outlook  for  a  successful  year  is  very  good  so  far. 

Retla  Alter, 

Branch  Secretary. 

UNIVERSITY  OF  WASHINGTON 

November  16.  K.  B.  Sallee  was  elected  corresponding  secre- 
tary, and  the  following  Committees  appointed :  Program  commit- 
tee. Prof.  J.  H.  Macintire,  chairman,  Buel  B.  Blake,  and  Earl 
Elvidge ;  election  committee,  Valentine  Hoffman,  chairman,  Lester 
R.  McLeed,  and  Leroy  Burque.  Jasper  F.  Keuhnert  was  elected 
freshman  representative,  and  Arthur  W.  Stewart  sophomore  rep- 
resentative. Plans  were  completed  for  the  coming  smoker  which 
it  was  decided  to  hold  on  November  22,  at  8  p.  m. 

K.  B.  Sallee. 

Branch  Secretary. 

WASHINGTON  UNIVERSITY 

November  7.  The  first  meeting  of  the  season  resulted  in  the 
following  elections :  Chairman,  Ernest  E.  Bissett ;  vice-president, 
Francis  Packer ;  secretary,  Fairman  B.  Lee ;  treasurer,  Corwiu  P. 
Rummel.  Plans  for  future  meetings  and  a  smoker  were  discussed, 
after  which  Professor  Macintire  gave  a  short  talk  on  the  aims  and 
ideas  of  the  Society.  Representatives  from  the  freshman  and 
sophomore  classes  were  appointed  to  get  all  underclassmen  inter- 
ested. 

Faibman  B.  Lee, 

Branch  Secretary. 

UNIVERSITY  OF  WISCONSIN 

October  IS.  The  season  opened  with  a  well  attended  business 
meeting  and  was  followed  by  a  talk  given  by  Professor  Corp,  Mem. 
Am.Soe.M.E.,  on  the  purpose  of  the  Society  and  the  benefits  derived 
by  the  members. 

At  the  November  11  meeting  of  the  Branch,  Mr.  Stocker  gave 
an  illustrated  lecture  on  his  work  and  experiences  in  China.  He 
gave  a  very  good  description  of  the  life,  customs,  habits  and 
methods  of  the  Chinese.  A  business  session  followed  at  which  the 
names  of  the  men  applying  for  membership  were  read  for  the 
second  time,  and  the  date  of  initiation  was  set  for  Thursday  night, 
November  15. 

The  December  6  meeting  consisted  of  an  interesting  and  com- 
plete talk  on  Gas  Turbines  by  Glenn  Warren.  Mr.  Warren  has 
spent  a  great  deal  of  time  studying  gas  turbines,  and  was  there- 
fore well  qualified  to  speak  on  this  subject. 

H.  K.  Shieks, 

Branch  Secretary. 

WORCESTER  POLYTECHNIC  INSTITUTE 

November  16.  The  November  meeting  of  the  Student  Branch 
was  made  especially  interesting  by  a  discourse  ou  Employment  Re- 
lations Work,  by  E.  H.  Fish,  Employment  Manager  of  the  Norton 
Co.  The  speaker  emphasized  the  attempts  made  by  emplo.ver  ex- 
perts to  reestablish  the  old  cordial  relations  between  the  employed 
and  the  employer.  He  also  told  how  the  up-to-date  employment 
manager  cooperated  with  the  welfare  work  among  the  employees, 
even  assisting  in  the  employees'  home  in  times  of  great  stress  of 
sickness.  In  clo.sing  he  called  attention  to  the  present  lack  of 
skilled  workmen  and  showed  how  the  Norton  Companies  estab- 
lished their  records  of  employees  as  related  to  the  working  ability, 
ambitions,  health,  etc.,  of  the  individual  as  a  means  of  putting  the 
right  man  in  his  proper  place. 

On  December  7,  the  Branch  held  a  joint  meeting  with  the  Amer- 
ican Institution  of  Electrical  Engineers,  in  the  Electrical  Build- 
ing. The  meeting  was  opened  by  Benjamin  Luther,  chairman  of 
the  A.I.E.E.  Branch,  who  introduced  Mr.  Geo.  M.  Eaton,  W.P.I. , 
'96,  now  head  of  the  Railway  Division  of  the  Westinghouse  Elec- 
tric &  Manufacturing  Co.  Mr.  Eaton  gave  an  illustrated  lecture 
on  The  Other  Half  of  Engineering,  and  showed  how  a  new  ma- 
chine or  apparatus  is  seldom  in  its  best  form  as  first  designed  and 
tested.     By   displaying  a  variety  of  designs   the   speaker   showed 


how  new  goods  are  often  defective,  as  first  constructed,  and  how 
these  inevitable  defects  are  corrected.  The  talk  was  both  instruc- 
tive and  unique,  inasmuch  as  it  dealt  with  the  difficulties  of  engi- 
neering rather  than  with  the  successes.  Mr.  Katon  showed  the 
students  that  an  engineer's  job  sometimes  is  that  of  pulling  batters 
out  of  a  hole  and  is  not  always  easy. 

H.  P.  Fairfield, 

Branch  Secretary. 

KANSAS  STATE  AGRICULTURAL  COLLEGE 

November  22.  James  I.  Brady,  senior  in  mechanical  engineering, 
gave  a  paper  entitled  Ordnance  Work.  He  dwelt  upon  the  organi- 
zation of  the  Ordnance  Department  and  the  importance  of  the  work 
at  the  present  time,  laying  emphasis  on  the  part  technically  trained 
men  might  perform  in  this  field  of  work.  The  second  number  on 
the  program  was  a  review  of  the  September  issue  of  The  Journal, 
presented  by  Mr.  Harry  Bell,  Junior  in  Mechanical  Engineering. 
Mr.  Bell  laid  special  emphasis  on  the  article  of  "  Modern  Loco- 
motive Practice." 

At  the  December  6  meeting  of  the  Branch  Seibert  Fairman  pre- 
sented a  paper  entitled  Aviation  Training.  The  subject  matter 
was  gathered  from  current  magazines  and  from  reports  of  stu- 
dents of  this  school  who  are  at  present  training  as  aviators.  This 
subject  proved  very  interesting  and  of  much  importance  because  of 
the  fact  that  a  large  per  cent  of  the  students  are  entering  the  avia- 
tion service  of  the  Government.  Mr.  Gordon  Hamilton,  junior  in 
mechanical  engineering,  presented  a  review  of  the  November  issue 
of  The  Journal.  Mr.  Hamilton  In  his  review  spoke  on  the  two 
articles  of  Accident  Prevention,  and  Labor  Turnover  Records  and 
the  Labor  Problems.  I.  O.  Mall. 

Branch  Secretary. 


College  Reunions 


The  College  Reunions  were  held  on  Friday  night  of  the  Annual 
Meeting  as  in  previous  years,  and  if  the  war  lessened  the  number, 
somewhat,  nevertheless  the  reunions  that  were  held  were  very  thor- 
oughly enjoyed. 

The  Cornell  reunion  had  as  its  guests  Mr.  Lawrence  Sperry, 
Prof.  D.  S.  Kimball  and  Mr.  Robert  Lee.  Mr.  Sperry  gave  an 
interesting  talk  of  his  ''  flying "  experiences ;  Professor  Kimball 
spoke  on  the  wartime  conditions  at  the  University  and  Mr.  Lee 
illustrated  his  talk  on  the  gyroscope  with  lantern  slides  and  models. 
Mr.  C.  F.  Hirschfeld  and  Mr.  W.  W.  Macon  acted  as  toastmasters 
at  the  dinner. 

The  Massachusetts  Institute  of  Technology  had  forty  A.S.M.E. 
members  at  its  reunion  at  the  Technology  Club.  After  an  informal 
dinner  Mr.  .James  P.  Munroe.  '82,  gave  a  talk  on  Washington  in 
War  Times. 

Purdue  held  its  annual  reunion  at  the  Phi  Gamma  Delta  Club, 
and  over  thirty  members  were  present,  including  as  guests  Dr. 
W.  P.  M.  Goss,  Prof.  C.  A.  Waldo,  Dean  C.  H.  Benjamin  and 
Mr.  Angus  Sinclair,  all  of  whom  gave  very  interesting  talks.  Dean 
Benjamin  spoke  on  what  the  University  and  graduates  are  doing 
for  their  country  at  the  present  time,  while  Dr.  Goss  brought  home 
forcibly  the  necessity  of  conserving  the  number  of  men  training  for 
the  engineering  profession.  Congratulations  were  telegraphed  the 
University  on  its  patriotic  help  and  services  at  this  time. 

Stevens  Institute  of  Technology  gave  a  supper  dance  at  the 
Hotel  Astor,  omitting  their  usual  theater  party  in  view  of  the  seri- 
ousness of  the  times.  The  dance  was  most  successful  and  voted 
by  all  one  of  the  most  enjoyable  dances  ever  given  by  Stevens. 

The  University  of  Kentucky  N.  Y.  Club  held  an  informal  smoker 
at  Keen's  Chop  House,  having  as  their  guests  the  out-of-town  alumni 
who  were  in  the  city  attending  the  Annual  Meeting,  as  well  as  sev- 
eral other  engineers  that  Kentucky  would  be  proud  to  claim  as 
hers.  Professor  Anderson,  dean  of  the  mechanical  and  electrical 
colleges  of  the  University,  and  President  Wendt  of  the  Buffalo 
Forge  Co.  gave  very  interesting  impromptu  talks.  The  attendance 
was  somewhat  reduced  owing  to  the  fact  that  so  many  Kentucky 
men  are  in  the  national  service. 

Worcester  Polytechnic  Institute  held  its  reunion  in  the  Society 
rooms.  Following  a  buffet  supper  remarks  were  made  by  three 
Past-Presidents  of  the  Societ.v,  Dr.  Ambrose  Swasey.  Dr.  John  A. 
Brashear  and  Dr.  Ira  N.  Hollis,  President  of  the  Institute.  The 
other  guests  who  addressed  the  meeting  were  Prof.  M.  E.  Cooley. 
of  the  University  of  Jlichigan.  and  Prof.  Chas.  M.  Allen,  of 
Worcester,  who  gave  an  interesting  account  of  the  present  activities 
of  the  Institute. 


ROLL  OF  HONOR 


THE  SOCIETY'S  SERVICE  FLAG  unfurled  at  the  An- 
nual Meeting  bore  the  number  433  in  stars,  which  was 
the  total  number  of  members  in  the  Service  of  which  the 
Society  had  notification  on  December  4,  1917.  This  new  list  of 
names  received  since  the  publication  of  the  previous  list  brings 
the  total  to  nearly  600. 

Adams,  Pobteb  H.,  Office  of  Naval  Intelligence,  United  States  Navy. 

Adamsox,  Keith  F..  Captain,  Inf.  D.  S.  E.,  D.  S.  Expeditionary  Forces. 

Abison,  E.  E.,  Major,  Production  Section,  Gun  Division,  Ordnance  De- 
partment, U.  S.  R. 

Austin,  Richaed  S.,  Aviation  Student,  Division  5,  Foreign  Detach- 
ment,  American   Expeditionary   Forces. 

Bacon,  Howard  E.,  Company  C,  318  Field  Signal  Battalion,  Camp 
Jackson,  Columbia,  S.  C. 

Baied,  James  T.,  Je.,  Captain,  Ordnance  Department,  United  States 
Reserve. 

Baldwin,  Bekt  L.,  Major,  Engineer  Officers'  Reserve  Corps. 

Bassett,  Charles  K.,  Lieutenant,  Ordnance  Department,  United 
States  Reserve. 

Beebe,   Lawrence  L.,   Captain.   Engineer  Officers'   Reserve   Corps. 

Behr,  F.  J.,  Major,  Coast  Artillery  Corps,  United  States  Army. 

Benedict,  Byron  W  ,  First  Lieutenant,  Ordnance  Section,  Officers  Re- 
serve Corps.  United  States  Army. 

Benham,  W.  L.,  Major,  Quartermaster  Officers'  Reserve  Corps,  Camp 
Funston,  Ft.   Riley,  Kan. 

BiNSON,  H.  S.,  First  Lieutenant,  Ordnance  Department,  Inspection 
Section,  U.  S.  R. 

Billings,  A..  W.  K.,  Lleut.-Commander,  care  of  Commander  U.  S.  Naval 
Aviation  Forces,  Paris,  France. 

BiRDSEiE,  Garner  K.,  First  Class  Private,  Aviation  Section,  Signal 
Corps,  United  States  Army. 

Bowes,   Lawrence   C.   332n(i   Field  Artillery,  U.   S.   A. 

Boi"D,  Frank  F.,  Lieutenant,  United  .States  Naval  Reserve  Force. 

Bradford,  J.  S.,  Captain,  103rd  Engineers,  Company  B,  Camp  Han- 
cock,  .\ugusta,   Ga. 

Brady,  Geobge  S.,  Captain,  American  Ordnance  Base  Depot  In  France. 

Breadt,  William  M.,  Jr.,  First  Lieutenant,  108th  Engineers,  Com- 
pany  E.   33rd    Division,    Camp   Logan.   Texas. 

Brewster,  Henet  B.,  Captain,  303rd  Regiment  of  Engineers,  Camp 
Dix,  N.  J. 

Brown,  Edward  W.,  Lieutenant,   United  States  Naval  Reserve  Force. 

Bdckley,  John  H.,  Captain,  Equipment  Engineer,  Small  Arms  Di- 
vision, Frankford  Arsenal. 

Btllbsby,  H.  M.,  Major,  U.  S.  R.,  Signal  Corps  Headquarters. 

Cahill.  Edward  H..  First  Lieutenant,  Field  Artillery  Section.  Carriage 

Division,  Ordnance  Department. 
Campbell,    Jeremiah,    Major    of    Engineers,    United    States    Reserve 

Corps.  American  Expeditionary  Force,  France. 
Caepentee,  Charles  A.,  First  Lieutenant,  Ordnance  Section,  Officers' 

Reserve  Corps,  United  States  Army. 
Chapin,  Warren  W.,  Captain,  Engineers,  United  States  Reserve. 
Christie,  A.  G.,  Private.  Reserve  Officers'  Training  Corps,  Johns  Hop- 
kins University. 
Church,  Elihd  C.  Captain.  Engineer  Officers'  Reserve  Corps.  Adjutant 

117th   Engineer  Regiment,   42nd   Division. 
Clabk,    John    W.,     Second    Lieutenant,    Engineer    Officers'     Reserve 

Corps,  United  States  Army. 
Clacssen,   Howard   P.,   Ensign,   United   States   Naval   Reserve  Force, 

Class  5   (Naval  Reserve  Flying  Corps). 
Clemoxs,   Robert   S.,   Major.   Commanding  506th   Engineering   Service 

Bureau,  Camp  Lee,  Va. 
Clucas,    Geoeqe    W.,    Private,    Company    G,    First   Reg.    122   Reserve 

Militia. 
Cohen,   Abraham    Saul,   First    Lieutenant,    Ordnance  Reserve   Corps, 

United  States  Army. 
Cole,  C.  S.,  Captain,  Ordnance  Reserves. 

CONANT,  William  S.,  Captain,  Ordnance  Officers'  Reserve  Corps. 
CoNROY,   Raymond,   Second   Lieutenant,   Coast  Artillery  Corps.  United 

States   Army. 
Cook,  William   P.,  Jr.,  First  Lieutenant,  Ordnance  Officers'   Reserve 

Corps. 
Cyphers,    James    F.,    First    Lieutenant,    Ordnance    Officers'    Reserve 

Corps. 

Dailey,  Fred  A.,  Captain,  Engineer  Officers'  Reserve  Corps. 

Delbmos,  Frederick  P.,  Second  Lieutenant,  Infantry  Officers'  Re- 
serve Corps. 

De  Vissee,  John  H.,  Captain,  Officers'  Reserve  Corps,  Ordnance  De- 
partment, Supply  Division. 

DiXTER,  H.^ebis  E.,  Lieutenant,  30th  Engineers    (Gas  and  Flame). 

DicKERSON,   H.   S.,   Captain,   United   States   Reserve. 

Diembb,  Hugo,  Major,  Ordnance  Officers'   Reserve  Corps. 


Dietrich,  Fred  E.,  Machinist's  Mate,  Second  Class,  Naval  Coast  De- 
fense  Reserve. 

Dhesslee,  L.  Richard,  First  Lieutenant,  Ordnance  Department,  Car- 
riage Division,  Officers'   Reserve  Corps. 

Drew,  William   N.,   Second  Lieutenant,  323rd  Field  Artillery. 

Duncan,  J.  C,  Captain,  Quartermaster  Corps,  U.  S.  R. 

Eaton,   P.   B.,   Second   Lieutenant   of  Engineers,   United   States  Coast 

Guard. 
Ede,  Albert  B.,  Second  Lieutenant,  Coast  Artillery  Corps,  U.   S.  A., 

.\merican   Expeditionary   Forces. 
Edmondson,   R.alph   S.,  First  Lieutenant,   27th  Engineers,  Engineers' 

Reserve  Corps. 
EsTABROOK,  M.,  Captain,  Ordnance  Department,  United  States  Army. 
Evans,   George  A.,   Lieutenant    (Junior  Grade),   United   States  Naval 

Reserve  Force. 
Evans,  Lynn  B.,  Ensign,   United   States  Naval  Reserve  Force. 
Fabens,   Andrew  L.,  First  Lieutenant,   Ordnance  Reserve  Corps. 

Feenstrom,  F.  S.,  United  States  Naval  Reserve  Force. 

Fessenden,  C.  H.,  Captain,  Ordnance  Reserve  Corps,  Ordnance  De- 
partment, Frankford  Arsenal,   Philadelphia,   Pa. 

Field,  Frederick  C,  Captain.  Ordnance  Officers'  Reserve  Corps,  Small 
Arms  Division,  Ordnance  Department. 

Fish,  M.  R.,  Private,  Mass.  State  Guard,  Company  H.,  19th  Regi- 
ment. 

Fisher,  R.  R.,  First  Lieutenant,  106th  Engineers,  31st  Division,  Camp 
Wheeler,  Macon,   Ga. 

Fishleigh,  Walter  T.,  Major,  Sanitary  Corps,  N.  A.,  Surgeon  Gen- 
eral's Office,  Washington,  D.  C. 

Pordyce,  John  E.,  Major  Engineers,  U.  S.  R. 

Forfar,  Donald  M..  First  Lieutenant  Engineers,  U.  S.  R.  Engineer 
Officers'  Reserve  Corps. 

Fowler,  Wallace  S.,  First  Lieutenant,  Ordnance  Officers'  Reserve 
Corps,  Production  Section,  Carriage  Division. 

Foster,  Ernest  H.,  Ensign,  United  States  Naval  Reserve,  Class 
No.   4. 

France,  John  E.,  First  Lieutenant,  Engineer  Officers'  Reserve  Corps, 
5th  Engineer  Corps,  Company  F. 

Feanket,  William  P.,  Second  Lieutenant,  Ordnance  Officers'  Reserve 
Corps. 

Franklin,  Benjamin  A.,  Major,   Ordnance  Department. 

Frederick,  Alvah  B.,  Second  Lieutenant,  Ordnance  Officers'  Reserve 
Corps. 

Freeman,   B.  W.,   First  Lieutenant,   Ordnance  Department. 

Friedman,  Ferdinand  J.,  First  Lieutenant.  Supply  Division.  Ordnance 
Department,  U.  S.  R. 

Feitz,  a.  L.  G.,  Cadet,  Squadron  B,  Signal  Corps,  Aviation  Section, 
Officers'  Reserve  Corps,  United  States  Army,  Wright  Field,  Day- 
ton,  Ohio. 

GIBBS,   Paul  H.,   First   Lieutenant,   Ordnance  Department,   Inspection 

Section.  Gun  Division,  U.  S.  R. 
GiLSON,  Joseph   L.,   Corporal,   Company   F,   302ud   Engineers,   United 

States    Army. 
GiTHENS,   Thomas   F.,   First  Lieutenant,   Ordnance   U.    S.   R.,   Trench 

Motor  Design. 
Gleason,    Gilbert   H.,   Trooper,   First   Troop    (Cavalry)    Mass.    State 

Guard. 
Gray,  H.  Liggett,  Chief  Machinist's  Mate,  U.  S.  Naval  Reserve. 
Greene,   Augustine   E.,    Major,    Ordnance   Officers'    Reserve   Corps. 
Greenleap,  George  B.,  Major,  Ordnance  Bureau,  United  States  Army. 
Gref,  W.  H.,  Lieutenant,  Torresdale  Station,  PhDadelphia,  Pa. 
Guest,  W.  E.,  Captain,  Ordnance  Officers'   Reserve  Corps. 

Hansen,  F.  D.,  First  Lieutenant,  Reserve  Corps,  Ordnance  Depart- 
ment. 

Harkness,  V.  F.,  Lieutenant  (Junior  Grade),  United  States  Naval 
Reserve  Force. 

Henry,  Vernoe  S.,  First  Lieutenant,  Ordnance  Department,  United 
States  Reserve. 

Hereicks,  E.  A .  Captain,  Ordnance  Officers'  Reserve  Corps. 

HOBBS,  Gboegb  W.,  First  Lieutenant,  Ordnance  Section,  Officers'  Re- 
serve Corps. 

Hoffman,  John  Ernest,  Second  Lieutenant,  Engineer  Officers'  Re- 
serve Corps,  American  Expeditionary  Forces. 

Horton,  Elias  Q.,  Ensign,  U.  S.  Naval  Reserve  Force,  on  board 
U.  S.  S.  South  Carolina. 

Howarth,  Jacob  M.,  First  Lieutenant,  Officers'  Reserve  Corps,  In- 
telligence Officer,  342nd  Inf.  Headquarters,  Camp  Grant,  111. 

Hubbell.  Arthur  C,  First  Lieutenant,  Purchase  Section  Small  Anns 
Division,  Ordnance  Department. 

Hunicke,  C.  Campbell,  Sub-Inspector  of  Ordnance,  Ordnance  Depart- 
ment,  United  States  Navy. 

Hunt,  H.  B.,  Major,  Ordnance  Department,  Gun  Division. 

Hunter,  Chaelbs  F.,  Captain,  Ordnance  Reserve  Corps. 
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Jackson,  John  P.,  Major,  Engineer  Officers'  Reserve  Corps. 

Kaemmebling,    Gdstav    H.,    Second    Lieutenant,    U.    S.    M.    C,    First 

Aviation  Squadron. 
Kehl,   R.   J.,   First   Lieutenant,   Division  of  American    Ordnance   Base 

Depot  in  France. 
Kellogg,  Chaeles  D.,  First  Lieutenant,  Ordnance  Department,  Small 

Arms  Division. 
Knowlton,   F.   K.,   Captain.   Ordnance   Reserve   Corps,   United    States 

Army. 
Lambelet,    Carl   H.,    First   Lieutenant,    Ordnance   Department,    United 

States  Reserve. 

Lamoree,  J.  K.,  First  Lieutenant,  Engineers,  U.  S.  R.,  Officers'  Re- 
serve Corps,  Engineer  Section, 

Lancaster,  William  C,  Captain,  Engineer  Officers'  Reserve  Corps. 

Langville,  H.  B.,  Lieutenant  (Junior  Grade),  Naval  Coast  Defense 
Reserve,  U.   S.  Naval  Reserve  Force. 

LEONARD,  Elton  Ibbotson,  Canadian  Expeditionary  Force  in  France. 

Leisen,  Theodore  A.,  Major,  Quartermaster  Corps,  Utilities  Depart- 
ment, 85th   Div.,   U.   S.   Army. 

Lewis,  Kenneth  B.,  Private,  Company  H,  19th  Infantry,  Mass.  State 
Guard. 

LiGHTOwLER,  GEORGE  R.,  First  Lieutenant,  Ordnance  Reserve  Corps, 
Watertown  Arsenal. 

LuEHUMAN.N,  HUGH,  Second  Lieutenant,  Signal  Reserve  Corps,  U.  S. 
School  for  Military  Aeronautics,  Cornell  University,  Ithaca,  N.  Y. 

LYON,  Percy  S.,  Captain,  Coast  Artillery  Reserve  Corps,  Ft.  Mon- 
roe, Va. 

Lyster,  Thomas  L.  B.,  Major,  U.  S.  A..  Air  Service,  American  Ex- 
peditionary Forces,  France. 

Lytlk,  Charles  W.,  Private,  Aviation  Section,  Enlisted  Reserve 
Corps. 

McGrew.  J.  A.,  Major,  Quartermaster  Reserve  Corps,  Cantonment 
Constructing    Department. 

McKissiCK,  Ellison  S.,  First  Lieutenant,  Company  F,  306th  Engi- 
neers, U.  S.  R. 

Marshall,  Harold  F.,  First  Lieutenant,  Aviation  Section,  Signal  Of- 
ficers' Reserve  Corps,  United  States  Army. 

Metcalf,  George  R.,  First  Lieutenant,  Ordnance  Officers'  Reserve 
Corps,  Fort  Hancock,  N.  J. 

MiLTENBBRGER,  George  K.,  First  Lieutenant  Engineers,  United  States 
Reserve,  Company  D,  .314th  Engineers,  89th  Division,  Camp  Fun- 
ston,  Kan. 

Mixteb,  George  W.,  Major,  Signal  Corps,  Equipment  Division. 

Monaghan.  James  F.,  Captain,  Ordnance  Officers'  Reserve  Corps. 
United  States  Army. 

Morgan,  John  D.,  First  Lieutcnnnt,  Engineer  Officers'  Reserve  Corps. 

Morris,  Thomas  B.,  First  Lieutenant.  Engineers,  United  States  Re- 
serve. 

MURRIK,  John  L.,  Lieutenant,  United  States  Naval  Reserve  Force. 

Neidig,  W.  N.,  First  Lieutenant,  Signal  Corps,  United  States  Reserve. 

Construction  Division,  Aviation   Section. 
Newcomb,   Benjamin   R.,   First   Lieutenant,   Ordnance  Reserve   Corps, 

United   States  .\rmy. 
Newcomb,  Franklin  L.,  First  Lieutenant,  Company  C,  U4th  Regiment 

of  Engineers,  Engineers  Reserve,  Corps. 
Nielsen,  Lawrence  H.,  Naval   Reserve  Flying  Corps. 

Oberlin,  E.  G.,  Lieutenant  Commander.  United  States  Navy. 

Orbison,  Thomas  E.,  First  Lieutenant  Engineers.  U.  S.  R.,  2nd  Com- 
pany, 2nd  Engineers  Officers'  Training  Camp,  Fort  Leavenworth. 
Kan. 

Pancoast,  Fred  L.,  Captain,  Ordnance  Department,  United  States 
Reserve. 

Parr.  Harry  L.,  Lieutenant,  United   States  Naval  Reserve  Force. 

Penney,  Rupert  L.,  Captain,  Ordnance  Officers'  Reserve  Corps. 

Perry,  E.  D.,  First  Lieutenant,  Equipment  Division,  Purchasing  Sec- 
tion, Ordnance  Corps. 

Peters,  H.,  Signal  Corps,  U.  S.  A.,  Inspection  and  Specifications 
Section. 

Pope,  Clarence  James,  First  Lieutenant,  Ordnance  Department,  U. 
S.    R.,   Motor   Section. 

POPE,  Frederick,  Captain,  30th  Engineers,  Gas  and  Flame  Division. 

Reimer,  a.  a..  Major.  305th  Engineers,  80th  Division. 

Reitz.  Walter  R.,  First  Lieutenant,  Ordnance  Department,  U.  S.  A. 

Rhame,    Prank    P.,    First    Lieutenant,    Ordnance    Department,    United 

States  Reserve,  Inspection  Section. 
Ripley,  William  H.,  First  Lieutenant.  Ordnance  Department,  United 

States  Reserve. 
RiTTENOUR,  Frederick  H.,  Captain,  Engineer  Officers'  Reserve  Corps. 
ROCKWELL.  Sherburne  B.,  Chief  Petty  Officer,  U.   S.  Navy,  on  board 

U.  S.  S.  Noma. 
Roesen,  Robert  H.,  Sergeant.  Company  D,  302nd  Engineers,  National 

.\rmy. 


Rose,  C.  E.,  Captain,  Engineer  Officers'  Reserve  Corps. 
Ross,  Cleland  Coldwell,  First  Lieutenant,  Ordnance  Reserve  Corps, 
Fort  Hancock,  N.  J. 

Sampter,  Herbert  C,  Aviation  Section,  Signal  Corps,  Enlisted  Re- 
serve,  U.   S.  A. 

SAMijON,  Charles  L.,  First  Lieutenant,  Engineer  Officers'  Reserve 
Corps. 

Savage,  L.   L.,  Lieutenant,   309th   Engineer  Regiment,   U.    S.   A. 

Schmidt,  Edward  C,  Major,  Ordnance  Reserve  Corps,  Carriage  Di- 
vision, Inspection  Section. 

Schwenker.  Robert  F.,  Second  Lieutenant,  Field  Artillery,  Officers' 
Reserve  Corps,  U.  S.  A. 

Sedgwick,  H.  A.,  Prov.  Lieutenant-Commander,  United  States  Naval 
Reserve  Force. 

Seed,  Charles  R.,  Ensign,  United  States  Naval  Reserve  Force,  U.  S.  S. 
Waukiva. 

Segalowitz,  Oscar,   First  Sergeant.  Company   D,   302nd  Engineers. 

Shea,  Thomas  P.,  First  Class  Private,  Aviation  Section  S  C. 

Sheedy,  M.  M.,  Captain  Engineers  U.  S.  R.,  Company  C,  21st  Regi- 
ment  Engineers    (Light  Railway). 

Simmons,  Harry  M.,  Second  Lieutenant,  6th  Division  Engineers,  Field 
Train,  U.  S.  A. 

Smith,  Robert  W.,  Second  Lieutenant,  Engineer  Officers'  Reserve 
Corps,   106th   Engineers. 

Snately,  A.  Bowman,  Second  Lieutenant,  Coast  Artillery,  Officers  Re- 
serve Corps,  Fort  Dupont,  Del. 

SpaDldinq,  H.  C,  Captain,  U.  S.  R.,  Purchase  Section,  Gun  Division, 
Ordnance  Department. 

Spencer,  C.  G.,  First  Lieutenant,  .Aviation  Section,  Signal  Officers' 
Reserve  Corps. 

Spencbb,  F.  G.,  Captain,  Ordnance  Department,  U.  S.  R. 

Stem,  Clifford  H.,  Second  Lieutenant,  Engineers,  U.  S.  R. 

Stewart,  Harry  M.,  Sergeant  Motor  Truck  375,  Motor  Supply  Train 
409,  Quartermasters'   Corps,  U.    S.  A. 

Sticksel,  C.  p..  First  Lieutenant,  Engineer  Reserve  Corps. 

Stbingham,  Joseph  S.,  Captain,  Ordnance  Department,  Rock  Island. 
Arsenal,  111. 

Swain,  Philip  W.,  Second  Lieutenant,  Field  Artillery  Reserve  Corps. 
B  Battery,  303rd  Field  Artillery. 

SWETTING,  J.  Rodney,  Second  Lieutenant.  Engineer  Officers'  Reserve 
Corps. 

Talbot,  John  Aldbn,  Second  Lieutenant,  Field  Artillery,  United 
States  Reserve. 

Tangkman,  W.  W.,  Lieutenant,  United  States  Army. 

Terry,  M.  V.,  Captain,  Engineer  Officers'  Reserve  Corps. 

Thomas,  Peli.x,  First  Lieutenant,  Motor  Equipment  Section,  Ordnance 
Department,   Carriage  Division,  U.   S.   R. 

Thomas,  Wintheop  G.,  Corporal,  Depot  Company  H,  Signal  Corps. 
United  States  Army. 

Thompson,  Paul  W.,  First  Lieutenant,  Ordnance  Department,  Gun 
Division. 

Tompkins.  Harold  D.,  Lieutenant,  Company  C,  104th  Field  Signal 
Battalion.  Camp  McCIellan,  Ala. 

Turner,  Channing,  First  Lieutenant,  Field  Artillery,  Officers'  Re- 
serve Corps. 

TusKA,  GusTAVE  R.,  Major,  Engineer  Officers'  Reserve  Corps. 

Van  Denburgh,  O.  A.,  Jr.,  Private,  Enlisted  Ordnance  Corps,  Na- 
tional Army. 

Vinnedge,  Earle  W.,  Second  Lieutenant,  Engineers  U.  S.  R.,  Ameri- 
can  Expeditionary   Forces. 

Wahl,   James   H.,   Lieutenant    (Junior   Grade),   United   States   Naval 

Reserve  Force. 
Walker,   L.   B.,   First   Lieutenant,   Ordnance  Department.   Production 

Section,  Carriage  Division,  U.   F.  R. 
Wall,  George  L.,  Major,  Ordnance  Reserve  Corps. 
Walsh,  Walter  V.,  Aviation  Section,  Signal  Corps,  U.  S.  Army. 
Waters,  Everett  O.,   Second   Lieutenant,   Ordnance   Section.   Officers' 

Reserve  Corps. 
Wells,  A.  E.,  Major,  121st  Infantry,  U.  S.  A. 
Whyte,    Jessbl    S.,    Captain,    Company    F,    310th    Engineers,    United 

States  Army. 
Williams,  H.  E.,  Captain,  Field  Artillery,  Officers'  Reserve  Corps. 
Williams,  Harold  J.,  First  Lieutenant,  Ordnance  Department,  United 

States  Reserve,  Carriage  Division,  Field  Artillery  Section. 
Williams,  Samuel  S.,  Aviation  Section,  Signal  Reserve  Corps. 
Woodcock,  William  B.,  Second  Lieutenant,  Engineers,  United  States 

Reserve. 
Woodward,  Hiram  W.,  Second  Lieutenant,  106th  Engineers,  U.  S.  R. 
WOOLSON,  Clifford  G.,  Captain,  Company  A,  104th   Engineers,   S.  B. 

Department,  29th  Division,  United  States  Army. 
Wright,  Stanley,  Second  Lieutenant,  314th  Engineers,  Camp  Funston, 

Kan. 

Young.  John  P..  Fifth  Company,  Coast  Artillery  Corps,  U.  S.  A..  Fort 
Hancock,  N.  J. 
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NECROLOGY 

E.  W.  GRIEVES 

E.  W.  Grieves  was  born  in  Delaware  in  1843  and  attended  the 
public  schools  in  that  state.  He  spent  a  four  years'  apprenticeship 
at  woodworking,  and  then  served  several  years  as  a  patternmaker 
on  ship  and  car  work  and  as  a  designer  and  constructor  of  cars. 

He  became  the  chief  draftsman  and  assistant  superintendent  of 
the  shops  of  the  Harlan  &  Hollingsworth  Co.  Later  he  was  asso- 
ciated with  the  Baltimore  and  Ohio  Railroad  as  master  car  builder. 
At  the  time  of  his  death  he  held  the  position  of  mechanical  expert 
with  the  Galena  Signal  Oil  Co.,  Franklin,  Pa. 

Mr.  Grieves  became  a  member  of  the  Society  in  1891.  He  died 
in  February  1917. 


E.   W.   GtilEVES 


CHARLES  E.  NEWTON 

Charles  E.  Newton  was  born  in  Hartford,  Conn.,  in  1858.  He 
was  educated  in  the  public  .schools  of  that  city,  leaving  high  school 
to  enter  the  employ  of  the  Jewell  Belting  Co.  in  Hartford  as  office 
boy,  where  his  ability  speedily  won  him  promotion.  He  became 
salesman  for  the  company  and  was  on  the  road  for  a  number  of 
years,  where  he  had  more  than  usual  success. 

In  1892  Mr.  Newton  was  elected  secretary  of  the  company,  and 
later  became  assistant  manager.  His  responsibilities  increased  with 
time,  and  in  August  1917  he  became  president  of  the  company. 

Mr.  Newton  became  an  Associate  of  the  Society  in  1895.  He 
died  on  November  15,  1917.  - 


HENRY  RUTGERS  FORD 

Henry  R.  Ford  was  born  on  January  30,  1871,  in  Lawreneeville, 
Pa.  He  was  educated  in  Binghamton,  N.  Y.,  attending  both  the 
grammar  and  high  schools  of  that  city.  Later  he  took  the  engi- 
neering course  at  Pratt  Institute,  Brooklyn. 

After  serving  his  apprenticeship  as  electric  wireman  and  as  ma- 
chinist, he  obtained  a  position  with  the  Edison  Electric  Illuminat- 
ing Co.,  New  York  City,  as  wireman.  In  1893  he  was  employed  by 
the  F.  P.  Little  Company,  Buffalo,  N.  Y.,  in  the  capacity  of  wire- 
man  and  machinist,  later  becoming  foreman  and  superintendent. 
In  1898  Mr.  Ford  became  associated  with  the  firm  of  McCarthy 
Bros.  &  Ford,  giving  special  attention  to  designing,  general  engi- 
neering and  contract  work.  Throughout  Buffalo  and  its  vicinity, 
he  designed  and  installed  many  steam-  and  gas-power  and  lighting 
plants. 

He  became  a  member  of  the  Society  in  1914.  He  died  on  Octo- 
ber 31,  1917. 


JOSEPH  REID 

Joseph  Keid  was  born  on  November  11.  1843,  in  MayboU-,  A.vr- 
shire,  Scotland,  where  he  attended  the  public  schools  until  his 
eleventh  year.  He  then  was  apprenticed  by  his  father  to  learn 
the  joiners'  trade,  at  which  he  worked  for  four  years.  Later  he 
became  a  machinist  in  the  railroad  shops  of  the  Glasgow  and 
Southwestern  Railroad  Co.,  Kilmarnock,  Scotland. 

In  1S63  Mr.  Reid  located  in  Montreal,  Canada,  where  he  worked 
for  a  short  time  as  machinist,  after  which  he  followed  his  trade  in 
the   United    States,   and    wns   for   some    years   connected    with    the 


Joseph  Reid 


Henby  R.  Foro 

Baldwin  Locomotive  Works  in  Philedalphia.  In  1876  he  entered 
the  service  of  the  Atlantic  and  Great  Western  Railroad  Co.,  now 
the  Erie  Railroad,  at  Meadville,  Pa. 

In  the  following  year  Mr.  Reid  went  to  Oil  City,  where  he 
worked  with  W.  J.  Inuis  &  Co.  and  also  with  the  firm  of  Malcomson 
&  Patterson.  When  the  latter  firm  failed  in  business,  he  bought 
their  shop  and  started  a  small  business  of  his  own.  In  addition  to 
general  jobbing  work,  he  made  a  specialty  of  refinery  supplies.  The 
opening  of  the  Lima,  Ohio,  oil  fields  found  the  refiners  unable  to 
take  care  of  the  grade  of  oil  produced  in  that  field.     The  oil,  how- 
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ever,  could  be  used  as  fuel,  and  after  careful  experiment  Mr.  Reid 
designed,  patented  and  manufactured  a  line  of  oil  burners  which 
were  very  successful  and  to  handle  which  in  1885  he  formed  the 
Reid  Burner  Co. 

As  the  result  of  extensive  experiment,  Mr.  Reid  brought  out  in 
1894  what  is  believed  to  have  been  the  first  practical  natural-gas 
engine,  and  by  1899  had  made  many  improvements  in  it.  The  small 
repair  shop  became  a  large  factory  and  the  Joseph  Reid  Gas  En- 
gine Co.  was  organized  with  Mr.  Reid  as  president.  Mr.  Reid 
assisted  also  in  organizing  the  Frick-Reid  Supply  Co.,  a  large  oil 
concern  in  the  West,  and  was  vice-president  and  director  of  this 
company.  He  was  also  president  of  the  Reid  Laud  &  Development 
Co.,  which  operates  fruit  ranches  in  the  West. 

Mr.  Reid  became  a  member  of  the  Society  in  1904.  He  died  on 
October  2.3,  1917. 

ROWLAND   SPENCER   BROTHERHOOD 

Rowland  S.  Brotherhood  was  born  in  September  1875  in  Charles- 
ton, S.  G.  He  was  educated  at  the  Patric  Military  Institute.  An- 
derson, S.  C. 

His  apprenticeship  was  spent  with  the  Betts  Machine  Co.,  Wil- 
mington. Del.,  where  he  gained  his  experience  in  machine-tool  de- 
signing. In  1902  he  accepted  a  position  with  the  Bethlehem  Steel 
Tool   Co.,   South  BethlPhm.   Pa.,  in   hydraulic-press  and   machine- 


tool  designing  and  on  general  mill  work  in  charge  of  the  manufac- 
turing drawing  office.  In  1903  he  resigned  from  this  position  to 
become  associated  with  the  Portland  Iron  &  Steel  Co.,  South  Port- 
land, Me.,  in  general  engineering  and  construction  work  during  the 
erection  of  the  plant.  In  1904  he  became  connected  with  the  Stand- 
ard Horse  Shoe  Co.,  South  Watertown,  Mass.,  as  a  designer  of 
horse-shoe  bending  and  swedging  machines.  Later  in  the  same  year 
he  took  charge  of  the  Brotherhood  Railway  Supply  Co.,  and  the 
following  year  accepted  a  position  with  the  Cambria  Steel  Co., 
Johnstown,  Pa.,  in  th«  drafting  department  on  boiler,  engine,  ma- 
rine and  locomotive  work  and  designing  special  machinery. 

In  1907  Mr.  Brotherhood  became  connected  with  the  Remington. 
Arms-Union  Metallic  Cartridge  Co.,  Bridgeport.  Conn.  His  posi- 
tion was  in  the  equipment  department,  where  he  designed  automatic 
machinery  and  was  assistant  to  the  chief  equipment  engineer.  After 
five  years  he  resigned  to  accept  a  position  with  the  International 
Silver  Co.,  Bridgeport,  superintending  the  changing  of  the  entire 
plant  over  from  steam  to  electric  drive,  the  installation  of  a  new 
electric-lighting  system  and  the  erection  of  a  new  building.-  From 
April  1913  until  the  time  of  his  death  Mr.  Brotherhood's  work 
dealt  with  the  general  mechanical,  electrical  and  efficiency  engi- 
neering of  the  company. 

Mr.  Brotherhood  became  a  member  of  the  Society  in  1916.  He 
was  the  secretary  of  the  Meriden  branch  of  the  Connecticut  Sec- 
tion.    He  died  on  October  13,  1917. 


CANDIDATES  FOR  MEMBERSHIP 

TO  BE  VOTED  ON  AFTER  FEBRUARY  10 


A  TOTAL  of  157  new  applications  for  membership  in  the 
Society  are  published  in  the  first  list  of  the  new  year. 
This  makes  1766  new  aiaplications  since  January  1,  1917. 
The  total  membership  of  the  Society  is  now  upward  of  8500. 
Below  is  the  list  of  candidates  who  have  filed  applications 
since  the  date  of  the  last  issue  of  The  Journal.  These  are 
classified  according  to  the  grades  for  which  their  ages  qualify 
them,  and  not  with  regard  to  professional  qualifications,  i.e., 
the  ages  of  those  under  the  first  heading  place  them  under 
either  Member,  Associate  or  Associate-Member,  those  in  the 
next  class  under  Associate  or  Associate-Member,  those  in  the 


third  class  under  Associate-Member  or  Junior,  and  those  in 
the  fourth  under  Junior  grade  only.  Applications  for  change 
of  grading  are  also  posted. 

The  Membership  Committee,  and  in  turn  the  Council,  urge 
the  members  to  scrutinize  this  list  with  care  and  advise  the 
Secretary  promptly  of  any  objections  to  the  candidates  posted. 
All  correspondence  in  this  regard  is  strictly  confidential.  Un- 
less objection  is  made  to  any  of  the  candidates  by  February 
10,  and  providing  satisfactory  replies  have  been  received  from 
the  required  number  of  references,  they  will  be  balloted  upon 
by  the  Council.    Those  elected  will  be  notified  about  March  15. 


NOTE.     The  Council  desires  to  impress  upon  applicants  for  membership   that  under   the  present 
national  conditions  the  procedure  of  election  of  members  may  be  slower  than  under  normal  conditions. 


NEW  APPLICATIONS 

rOR    CONSIDEK.VTION   AS    MEMBER,    ASSOCIATE    OR 
ASSOCIATE-MEMBER 

California 

ELLINGWOOD,  E.  L.,  Consulting  Mechani- 
cal Engineer,  National  Bank  Building, 

Los  Angeles 

HALLORAN,  Ralph  A..  Gas  Engineer, 
Standard  Oil  Co.  of  California      'SMiittier 

RINGE,  William  H.,  Pacific  Coast  Mana- 
ger, Shepard  Electric  Crane  &  Hoist  Co., 
of  Montour  Falls,  N.  Y.,       San  Francisco 

WHATLEY,  Arthur  C,  Mechanical  Engi- 
neer, Interstate  Commerce  Commission, 

San  Francisco 

Connecticut 

BAYRER,  L.  Garfield,  Production  Super- 
intendent, Billings  &  Spencer  Co., 

Hartford 

DEE,  William  V.,  Secretary,  G.  Drouve  Co.. 

Bridgeport 

GLEDHILL,  Ernest,  Foreman  Department 
Metals,  The  Remington  Arms  U.  M.  C. 
Co.,  Inc.,  Bridgeport 

STANLEY,  JOHN  C,  President  and  General 
Manager,  American  &  Bristol  Manufac- 
turing Co.,  Bridgeport 


District  of  Colnmbia 

GROVE,  William  G.,  Aeronautical  Engi- 
neer, Balloon  Section,  Air  Division,  Sig- 
nal Corps,  D.  S.  Army,  Washington 

Horida 

AHERN,  J.  F.,  Manager,  Fairbanks-Morse 
&  Co.,  Jacksonville 

Idaho 

GOTJGH,  Achilles  C.  Professor  Indus- 
.trial  Arts  and  Engineering,  Idaho  Tech- 
nical Institute,  Pocatello 

Illinois 

BUTCHER,  iRA  A.,  General  Superintendent, 
A.  W.  Stoolman,  Champaign 

DUDLEY,  Edward  F.,  Mechanical  Engi- 
neer and  Designer,  Miehle  Printing  Press 
&  Manufacturing  Co.,  Chicago 

GRIFFIN,  LORNB  A.,  Vice-President,  Am- 
erican Steam  Conveyor  Corporation, 

Chicago 

LEVY,  Lehman,  Mechanical  Engineer,  Wil- 
son &  Co.,  Chicago 

LIBBY,  Edwin  S.,  Assistant  Professor  Ex- 
perimental Engineering,  Armour  Insti- 
tute of  Technology,  Chicago 

WOODMAN,  ANDREW  W.,  President.  The 
Joliet  Bridge  &  Iron  Co.,  Chicago 


Indiana 

KJELDGAARD,  NiELS  C.  S.,  Engineer, 
Burnoil  Engine  Co.,  South  Bend 

MAYO,  Edward  H.,  Consulting  Engineer, 
Fletcher  Trust  Building,  Indianapolis 

Iowa 

HENNESSY,  William  J.,  Inspector  of  En- 
gines and  Boilers.  Emergency  Fleet  Cor- 
poration, U.  S.  Shipping  Board, 

Burlington 

Kansas 

PHELPS,  Barton  P.,  Engineer  Shop  Exten- 
sions, Santa  Y6  Railway  System,    Topeka 

Maryland 

D.\NA,  William  J.,  Instructor  in  Mechani- 
cal Engineering,  Johns  Hopkins  Univer- 
sity, Baltimore 

WILKINSON,  Turner  A.,  Sales  Manager, 
Erie  City  Iron  Works,  Baltimore 

Hassaclinfietts 

BRADY,  John  J.,  Sales  .\gent,  Boston  Of- 
fice, Heine  Safety  Boiler  Co.,  Boston 

DANA,  Clarence  A.,  Chief  Draftsman, 
Lowell    Division,    Saco-Ijowell    Shops, 

Lowell 
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DERBYSHIRE,  Fredekick  W.,  Manufac- 
turer of  Watch  Tools,  F.  W.  Derbyshire, 

Waltham 
INGHAM,   Irving  L.,  Chief  Inspector,  Gil- 
bert &  Barker  Manufacturing  Co., 

West  Springfield 

POLLOCK,  Robert  T.,  President,  Robert  T. 

Pollock  Co.,  Boston 

CLUNE,  Joseph  P.,  Manager,  Soda  Ash  De 
partment,  Solvay  Process  Co.,         Detroit 

COLE,  Roy  E.,  Chief  Engineer,  Liberty 
Motor  Car  Co.,  Detroit 

FIGEE,  J.  Hendrik,  Engineer,  Steere  Engi- 
neering Co.,  Detroit 

HAZLEY,  Joseph  H.,  Sales  Engineer.  Wil- 
marth  &  Morman  Co.,  Grand  Rapids 

WERNICKE,  Otto  H.  L.,  President,  Wer 
nicke  Hatcher  Pump  Co.,      Grand  Rapids 

Minnesota 

ROWLEY,  Frank  B.,  Assistant  Professor 
Experimental  Engineering,  University  of 
Minnesota,  Minneapolis 

Missouri 

DUFFY,  Ralph  E.,  Engineer,  Public  Ser 
vice  Commission  of  Missouri, 

Jefferson  City 
HEDRICK,  Earlb  R.,  Professor  of  Mathe- 
matics, The  University  of  Missouri, 

Columbia 
HOFF,  John  A.,  Consulting  Engineer,  An- 
heuser-Busch  Brewing  Association, 

St.   Louis 

Nebraska 

MITCHELL,  William  A.,  Assistant  Chief 
Engineer,  The  Great  Western  Sugar  Co., 

Scottsbluff 

SEATON,  Laurence  F.,  Professor  of  Me- 
chanical Engineering,  University  of  Ne- 
braska, Lincoln 

Nevada 

MUNEOE,  Harold  S.,  General  Superintend- 
ent, Consolidated  Coppermines  Co., 

Kimberly 

New  Jersey 

BEAVERS,  George,  Jr.,  Works  Manager, 
American  Standard  Metal  Products  Cor- 
poration, Paulsboro 

COEY,  Stewart  C,  Works  Superintendent, 
The  Celluloid  Co.,  Newark 

PALM,  Robert,  Chief  Engineer,  Chrome 
Steel  Works,  Chrome 

New  York 

ABRAMS,  Jack,  Jack  Abrams  &  Bro.,  Inc.. 
Plumbing  &  Heating  Contractors, 

New  York 

BETHELL,  James  G.,  Patent  Attorney, 

New  York 

BRIGHTMAN,  Henby  M.,  General  Mana- 
ger, Interests  of  J.  H.  Flagler,   New  York 

DAVIS,  Francis  G.,  Master  Mechanic,  Am- 
erican Brass  Co.,  Buffalo 

DOWD,  Albert  A.,  Consulting  Engineer, 
Russo-Baltic  Car  Works  New  York 

DUNLAP,  John  R.,  Editor  and  Publisher, 
Industrial  Management,  New    York 

ESHELMAN,  Clarence  M.,  Service  Engi- 
neer, Cameron  Machine  Co.,         Brooklyn 

FARNHAM,  Bion  B.,  Superintendent  Farn- 
ham  Mfg.  Co.,  Buffalo 

FASTING,  SVEBBE,  Contracting  Engineer, 
Shepard  Electric  Crane  &  Hoist  Co., 

Montour  Falls 

FRASER,  John,  Consulting  Engineer, 

New  York 

FULLER,  Frederick  M.,  Assistant  Chief 
Engineer,  Ice  Machine  Division,  De  La 
Vergne  Machine  Co.,  New  York 

GIRTANNER.  .\lexandee,  Vice-President, 
American  Steam  Conveyor  Corporation, 

New  York 


GRADY,  James  J.,  President  and  Trcas 
urer.  Freeman  &  Grady,  Inc.,       New  York 

GUNDLACH,  Carl  E.,  Chief  Engineer, 
George  Schautz  Engineering  Co.,  Inc., 

Buffalo 

LEUDEMANN,  John,  Chief  Engineer  and 
Superintendent,  International  Exhibit 
Building,  New  York 

LIPETZ,  Alphons  I.,  Chief,  Locomotive 
Department,  Russian  Mission  of  Ways  of 
Communication,  New  York 

McMillan,  Charles  E.,  Consulting  and 
Inspection,  Brazil  Railway,         New  York 

MEAGHER,  Francis  J.,  Sales  Engineer, 
W.  F.  Davis  Machine  Tool  Co.,  New  Y'ork 

MOSCHETTI,  Richard  L.,  Mechanical 
Draftsman,  Public  Works  Department. 
Navy  Yard,  New  York 

OHNSTRAND,  Enoch,  Chief  Engineer  of 
Construction,  Library  Bureau,  llion 

PLAIN,  Morse  D.,  Power  Engineer,  Syra- 
cuse Lighting  Co.,  Syracuse 

BOBBINS,  Gerald  G.,  Chief  Draftsman, 
Shepard  Electric  Crane  &  Hoist  Co., 

Montour  Falls 

SCHWEIGEET,  William  F.,  Traveler, 
Niagara  Machine  &  Tool  Works,     Buffalo 

SEAMAN,  Frank  W.,  Chief  Engineer,  Ed- 
ward R.  Ladew  Co.,  Glen  Cove 

SELDEN,  William  H.,  Chief  Estimator, 
American  Car  &  Foundry  Co.,     New  York 

Ohio 

BJOERN-CALLESEN,  William,  Chief 
Draftsman,  Development  Department, 
Firestone  Tire  &  Rubber  Co.,  Akron 

DAVISON,  Charles  M.,  Assistant  Engi- 
neer, The  Edwards  Manufacturing  Co., 

Cincinnati 

DYKSTRA,  John  E.,  Superintendent,  Foos 
Gas  Engine  Co.,  Springfield 

EVANS,  Frederick  H.,  Dean,  College  of 
Industrial  Science  of  Toledo  University, 

Toledo 

UNVERFEETH,  CLARENCE  B.  D.,  Chief 
Draftsman  and  Surveyor,  County  Sur- 
veyor's Office,  New  Court  House,     Dayton 

Oklahoma 

LANEY,  Leon  K.,  with  Jordan,  Laney  & 
Nickel,  Bartlesville 

PETERSON,  Franklin  P.,  Petroleum 
(Gas)  Engineer,  Frank  P.  Peterson  &  Co., 

Tulsa 

Pennsylvania 

De  LAPOTTERIE,  Harry,  Works  Manager, 
Townsend  Co.,  Vice-President  Metal  Pat- 
ents Co.,  New  Brighton 
GUCKER,  Frank  T.,  Secretary  and  Treas- 
urer, The  John  T.  Dyer  Quarry  Co., 

Philadelphia 
JONES,      .\lfred.      Superintendent,     Arm- 
strong Cork  Co.,  Linoleum  Department, 

Lancaster 

LEECH,    Edward,    Construction    Engineer, 

Barrett  Co.,  Fraukford 

McKENNA,  Roy   C,    President,    Vanadium 

Alloys  Steel  Co.,  Latrobe 

WASILKOWSKI,     Felix     J.,     Mechanical 

Engineer,  David  Lupton  Sons  Co.,   * 

Philadelphia 
WERTHEIM,    Ferd    E..    Production    Engi- 
neer, Bonney  Vise  &  Tool  Works,  Inc.. 

Allentown 

Rhode  Island 

GUILLEMETTE,  Joseph  D.,  Assistant 
Engineer,   Warren  B.   Lewis, 

Providence 

Tennessee 

BEUTNER,  VICTOR,  Consulting  Engineer. 

Knoxville 

Wisconsin 

JOHNS,  Edward  F.,  Assistant  Engineer, 
Bayley  Manufacturing  Co..         Milwaukee 


Canada 

DENTON,  Loiis  I,,  Light,  Heat  &  Power 
Engineer,  Canadian  Explosives,  Ltd., 

Montreal 
McCOY,  Lloyd,  Engineer  on  Special  Work, 
Canadian  Car  &  Foundry  Co.,       Montreal 
WARE.   Thomas   A.,   General   Superintend- 
ent,  St.  Maurice  Paper  Co., 

Cap  Madeleine,  P.  Q. 

Philippine  Islands 

SUZARA,  AuGUSTCS,  Boiler  Inspector, 
Bureau  of  Customs,  Philippine  Govern- 
ment, Manila 

Russia 

JANOUSHEVSKY,  Paul,  Chief  Engineer 
Motive  Power,  Vladicaucase  Railway, 

Petrograd 

FOB   consideration    as    associate   or   asso- 
ciate-member 

California 

FAKKEMA,  R.,  Draftsman,  Holt  Manufac- 
turing Co.,  Stockton 

Connecticut 

STUART,  Charles  J.,  Mechanical  Engineer, 
Footwear  Division,  U.  S.  Rubber  Co., 

Naugatuck 

Massachusetts 

COYLE,  William  T.,  Secretary  and  Me- 
chanical Engineer,  Deane  Machine  Co.. 

Fitchburg 

New  Jersey 

COUCH,  Frederick  F.,  Assistant  Professor 

Mechanical  Engineering,  Rutgers  College, 

New  Brunswick 

New  York 

BUTLER,  Richard  E.,  Engineer,  The  Bab- 
cock  &  Wilcox  Co.,  New  York 

North  Carolina 

HEISKANEN,  Jalmae  E.,  Mechanical  En- 
gineer, The  Champion  Fibre  Co.,    Canton 

Virginia 

LANCE,  Clarence  C,  Shop  Engineer,  Sea- 
board Air  Line  Railway  Co.,    Portsmouth 

Dominican  Republic 

TRUEBA-SUAREZ,  Benigno,  Contracting 
Engineer,  Erecting  Sugar  Factory, 
Central  Las  Pajas,  Macoriz  Sugar  Co., 

San  Pedor  de  Macoriz 

FOE    consideration    AS    ASSOCIATE-MEMBER    OR 
JUNIOR 

California 

KNAUER,  Henry  S.,  Assistant  Engineer  of 
Tests  and  Chief  Draftsman,  Southern 
Pacific  Co.,  Los  Angeles 

Connecticot 

HERRICK,     Edson    P.,     Cost    Accountant, 
Colt's  Patent  Fire  Arms  Mfg.  Co- 
Hartford 

MacBEAN,  Robert  A.,  Industrial  Engineer- 
ing Staff,  Winchester  Repeating  Arms 
Co.,  New    Haven 

District  of  Columbia 

YOUNG,  Ross  H.,  Squad  Chief,  Mechanical 
Designer,  Stone  &  Webster  Co.. 

Washington 

Illinois 

MEYER,  Leslie  C.  Mechanical  Engineer. 
W.  A.  Jones  Foundry  &  Machine  Co., 

Chicago 

Iowa 

WILDER.  Morris  B.,  Industrial  Engineer. 
Sioux  City  Gas  &  Electric  Co.,  Sioux  City 


January 
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Massachusetts 

GABBLER,  William  H.,  Assistant  Super- 
intendent, Barrett  Co.,  Everett 

HORTON,  William  G.,  Turbine  Tester, 
General  Electric  Co.,  Lynu 

KING,  Harry  H.,  Mechanical  Engineer, 
Seovell,  Wellington  &  Co.,  Boston 

New  Jersey 

U1{E(.;G.  Louis  D.,  Vice-President,  The 
Gregg  Co.,  Ltd.,  Hackensack 

New  York 

BEVIN,  Victor  D.,  Shop  Superintendent, 
United  Filters  Corp..  Brooklyn 

EVERITT,  Commercial  Engineering  De- 
partment, New  York  Telephone  Co., 

New  York 

JAMISON,  George  S.,  Engineer,  Under- 
writers' Bureau  of  the  Middle  &  Southern 
States,  New  York 

Pennsylvania 

TADDIKEN,  Ulrich  A.,  Engineer,  Con- 
denser Department,  Westinghouse  Elec- 
tric &  Manufacturing  Co.,  Pittsburgh 

ZIMMERMAN,  James  J.,  Inspector  and  Ex- 
pediter, Engineering  Equipment,  Me- 
chanical Engineering  Dept.,  Cambria  Steel 
Co.,  Johnstown 

Texas 

MURPHY,  Eugene  A.,  Instructor  Techni- 
cal Courses,  U.  S.  Signal  Corps,  Ground 
Officers  Training  School,         San  Antonio 

FOE   CONSIDERATION   AS    JDNIOE 

Alabama 

MILLER,  Lewis  H.,  Mechanical  Engineer, 
The  Tennessee  Coal  Iron  &  R.  R.  Co., 

Birmingham 
MDLLER,    Jacob    F.,    Jr.,    Assistant    Secre- 
tary, Assistant  Treasurer,  United  Gas  & 
Electric  Engineering  Corporation, 

Birmingham 

CalUomia 

KARSTENSEN,  Alvin  M.,  Tool,  Die  and 
Machine  Designer,  Bethlehem  Shipbuild- 
ing Corporation,  San  Francisco 

Colorado 

H.\RKISON,  Horace  L.,  Draftsman,  Dorr 
Co.,  Denver 

LUNDQUIST,  Joseph  M.,  Assistant  Chief 
Engineer,  River  Smelting  &  Refining  Co., 

Florence 

Connecticut 

JONES,  Vincent  L.,  Assistant  Engineer, 
New  York,  New  Haven  &  Hartford  R.  R. 
Co.,  Cos  Cob 

TAFT,  Edgae  W,,  Statistical  Engineer, 
Winchester  Repeating  Arms  Co., 

New  Haven 

WARNER,  Ralph  M.,  1st  Lieutenant  Ord. 
Department,  U.  S.  R.,  Union  Metallic 
Cartridge  Co.,  Bridgeport 

Delaware 

HOMEWOOD,  George  M.,  Junior  Mechani- 
cal Engineer,  E.  I.  du  Pont  de  Nemours 
&  Co.,  Wilmington 

District  of  Columbia 

McCREA,  Charles  L.,  Ensign,  U.  S.  N.  K. 
F.,  Bureau  of  Ordnance,  Navy  Depart- 
ment, Washington 

SANDMANN,  William  F.,  Aeronautical 
Mechanical  Engineer,  Signal  Service  at 
Large,  Washington 
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Illinois 

KAUN,  I.  F.,  Assistant,  Turbine  Depart- 
ment, General  Electric  Co.,  Chicago 

REED,  Melbourne  O.,  Junior  Engineer, 
Cooley  &  Marvin  Co.,  Chicago 

Indiana 

CROOK,  William  R.,  Chief  Designer  & 
Superintendent  of  Factory  Building, 
Aerothrust  Engine  Co.,  La  Porte 

Kansas 

ROBERT,  Jules  H.,  Instructor,  Depart- 
ment of  Applied  Mechanics  and  Machine 
Design,  Kansas  State  Agricultural  Col- 
lege, Manhattan 

Maine 

CH.\DBOURNE,  JOHN  L.,  with  Portable 
Steam  Saw  Mill,  North  Berwick 

New  Jersey 

ANTOSCH,  Walter,  Engineer,  Standard 
Aero  Corporation,  Elizabeth 

BARRY,  JOHN  L.,  Jr.,  Engineer,  Standard 
Aero   Corporation,  Elizabeth 

COLDWELL,  Clarence  B.,  Sales  Engineer, 
Voorhees  Rubber  Manufacturing  Co., 

Jersey  City 

SMITH,  Harry  R.,  Testing  Engineer, 
Hyatt  Roller  Bearing  Co.,  Newark 

THIERINGER,  Herman,  Production  De- 
partment, Babcock  &  Wilcox  Co., 

Bayonne 
New  York 

BROWNELL.  Frederick  J.,  Mechanical 
Designer,    Western   Electric   Co., 

New   York 

BUCHHAGEN,  Walter  H.,  Experimental 
Engineer,  J.  P.  Devlne  Co.,  Buffalo 

EPPS,  Frank  A.,  Chief  Mechanical  Engi- 
neer, Foamite  Fire  Extinguisher  Co., 

New  York 

HEIDE.  George  F.,  Field  Engineer,  Con- 
struction Div.,  Interboro  Rapid  Transit 
Co.,  New  York 

HOLDEN,  Edward  A.,  Assistant  Engineer 
and  Draftsman,  The  Engineer  Co., 

New  York 

LANDT,  James  L.,  Assistant  to  Mechanical 
Engineer,  Semet-Solvay  Co.,         Syracuse 

LAUTZ,  Edward  G.,  Mechanical  Engineer, 
Assistant  to  the  President,  Niagara  Ma- 
chine &  Tools  Works,  Buffalo 

LOCKE,  Charles  A.,  Head  of  Mechanical 
and  Electrical  Detailing,  E.  F.  Terry 
Manufacturing  Co.,  New  York 

MERRILL,  S.  Clifford,  2nd  Lieutenant, 
Ordnance  Reserve  Corps,  U.  S.  R.,  c/o 
National  Envelope  Co.,  New  York 

PARKER,  Kaee,  Chief  Engineer,  McCarthy 
Bros.  &  Ford,  Buffalo 

PRIDDY,  Benjamin  E..  Assistant  Service 
Manager,   Cameron  Machine  Co., 

Brooklyn 

SILBER,  Alfred  A.,  Draftsman,  Perin  & 
Marshall,  New  York 

WEISS,  Paul  A.  H.,  Assistant  Engineer, 
Central  Hudson  Gas  &  Electric  Co., 

Poughkeepsie 

Ohio 

PARKER,  George  C,  Assistant  Chief 
Draftsman,  Cincinnati  Ball  Crank  Co., 

Cincinnati 

SINNIGE,  Carl  E.,  Engineer,  Plant  Engrg. 
Dept.,  The  Lodge  &  Shipley  Machine  Tool 
Co.,  ■  Cincinnati 

Pennsylvania 

BLUM,  Mayer  I.,  Mechanical  Draftsman, 
Stone  &  Webster  Engineering  Corpora- 
tion, Philadelphia 
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JENSEN,  James  A.,  Mechanical  Engineer, 
Quaker  City  Iron  Works,         Philadelphia 

SHUTT,  Jambs  M.,  Designing  Draftsman, 
Arthur  Brock,  Jr.,  Philadelphia 

Rhode  Islund 

OWEN,  Richard  L.,  Draftsman,  Brown  & 
Sharpe  .Manufacturing  Co..       Providence 

South  Carolina 

SLOAN,  Pearson  H.,  Mill  Engineer,  J.  E. 
Sarrine  Co.,  Greenville 

Virginia 

THEE,  Walter  C,  2nd  Lieutenant,  Coast 
Artillery  Corps,  U.  S.  A., 

Fortress  Monroe 

China 

HARKNESS,  Harold  W.,  Professor,  Shan- 
tung Christian  University,  Shantung 

Japan 

NEDDERMANN,  Theodore  J.,  Mechanical 
Engineer,  Messrs.  Sale  &  Frazar,     Tokyo 

APPLICATIONS  FOR  CHANGE  OF 
GRADING 

PROMOTION    FROM    ASSOCIATE 

Wyoming 

GRATIOT,  James  T.,  Manager.  Coliseum 
Garage  Co.,  CasP^r 

PROMOTION    FROM    ASSOCIATE-MEMBE? 

Alabama 

ROUSSEAU,  Edwin  H.,  Chief  Enginee  , 
Engineering  Department,  Birmingham 
Machine  &  Foundry  Co.,  Birmingham 

Massachusetts 

STALEY,  Allen  C,  Research  Engineer, 
Stanley  Motor  Carriage  Co.,  Newton 

Ohio 

HILMER,  Otto  E.,  Engineer,  Walter  G. 
Franz,    Construction    Engineer., 

Cincinnati 

promotion  from  junior 

New  York 

KENT,  Herbert  S.,  Chief  Draftsman, 
West  India  Management  &  Consultation 
Co.  New  Y'ork 

OATMAN,  Paul  B.,  Mechanical  Engineer, 
Modern  Tool  Co.,  New  York 

TYLER,  Hazen  G.,  Assistant  Processor  of 
Mechanical  Engineering,  New  York  Uni- 
versity, New  York 

Ohio 

BINIG,  Alvin  B.,  Machine  Tool  Salesman, 
Motch  &  Merryweather  Machinery  Co., 

Cleveland 

SANDERSON,  O.  W,,  Director  of  Labor, 
The  B.  F.  Goodrich  Co.,  Akron 

Pennsylvania 

YODER,  Jacob  H.,  Supervisor  of  Appren- 
tices, Penn.  K.  R.,  Lines  East  of  Pitts- 
burgh, Altoona 

SUMMARY 

New   applications 15' 

Applications  for  change  of  grading  : 

Promotion   from  Associate 1 

Promotion  from  Associate-Member 3 

Promotion  from  Junior 6 

Total    16" 


EMPLOYMENT  BULLETIN 

rHE  SECRETARY  considers  it  a  special  obligation  and  pleasant  duty  to  make  the  office  of  the 
Society  the  medium  for  assisting  members  to  secure  positions,  by  putting  them  in  touch  with 
special  opportunities  for  which  their  training  and  experience  qualify  them,  and  for  helping  any- 
one desiring  engineering  services.     The  Society  acts  only  as  a  clearing   house   in   these   matters. 


/N  lurwonling  applications,  stampa  should 
be  enclosed  for  transmittal  to  advertisers; 
'a'pplications  of  non-members  should  be  accom- 
panied by  a  letter  of  reference  or  introduction 
from  a  member,  such  reference  letter  to  be 
filed  with  the  Society. 

GOVERNMENT  REQUESTS 

The  Society  has  been  asked  to  make  sufi- 
gestions  of  men  for  the  folloicing  positions 
u-ith  the  Qovernment.  Non-members  possess- 
ing the  necessary  qualifications  may  avail 
themselves  of  these  notices  by  enclosing  icith 
their  reply  a  personal  introduction  to  the  Sec- 
retary. 

STAFF  OF  FIFTY  MEN  for  the  equipment 
division  of  Signal  Corps,  in  connection  witli 
contracts  for  motors  and  airplanes,  t,o  bandle 
detail  work  of  passing  on  material  and  labor 
costs  and  quantity  of  both  material  and  labor 
entering  into  work.  Must  have  good  general 
education  and  sound  judgment,  technical, 
manufacturing  and  accounting  experience, 
with  personal  qualities  which  will  command 
confidence  and  respect ;  must  be  capable  of 
taking  general  charge  of  work  and  acting  as 
chief  of  Section  when  latter  is  absent.  Ap- 
proximately three  men  will  be  stationed  at 
each  factory  who  will  report  to  Finance  De- 
partment in  Washington.  Best  man  of  each 
group  will  be  commissioned  and  given  charge 
of  special  work  at  each  point.     2475 (at. 

TRAVELINU  LABOR  INVESTIGATOR, 
analyst  of  labor  costs  and  conditions  to  im- 
prove and  unify  labor  problem  among  con- 
tractors.    May  be  commissioned.     2475(b). 

TRAVELING  MATERIAL  INVESTIGA- 
TOR, to  help  in  reducing  waste  of  material 
and  capable  of  readily  locating  and  pointing 
out  excessive  costs.  May  be  commissioned. 
2475(c). 

SPECIAL  TOOL  AND  FIXTURE  INVES- 
TIGATOR, to  travel  between  plants  and  as- 
sist in  saving  expense  by  unification  of  tool, 
jig  and  fixture  work,  capable  of  assisting 
contractors  to  find  outside  capacity  where 
necessary  due  to  lack  of  capacity  in  their 
own  plants,  and  capable  of  passing  upon  cost 
of  work,  for  Finance  Department.  Will 
probably  be  commissioned.     2475(d). 

THREE  ASSISTANTS  in  main  office  at 
Washington,  who  will  be  commissioned  and 
assume  charge  of  intelligent  compilation  of 
reports  sent  in  by  field  force.     2475(e). 

It  is  desired  to  have  all  of  the  men  re- 
cruited for  this  work  above  the  conscription 
age,  to  insure  the  permanence  of  the  organi- 
zation. 

DRAFTSMEN  on  heating  and  plumbing, 
to  go  to  France.     2476. 

1.  LABORATORY  INVESTIGATION  and 
testing  of  airplane  instruments.      2477. 

2.  MECHANICIAN  on   same.     2477. 

3.-  RESEARCH  ENGINEER  in  physics. 
2477. 

DRAFTSMEN-DETAILERS  on  ordnance. 
2507. 

HIGH-GRADE  MECHANICAL  ENGINEER 
experienced  in  freight  handling  and  convey- 
ing work,  design  and  building  local  ports  for 
munitions.  Major's  Commission.  In  U.  S. 
2527. 


CIVIL  ENGINEER,  designer  of  buildinss 
and  docks.  Major's  Commission.  In  U.  y. 
2528. 

EXPERIENCED  CONSTRUCTION  MEN, 
power  houses  and  coaling  facilities.  Majors 
Commission.     In  U.  S.     2529. 

POWER  HOUSE  DESIGN  AND  CON- 
STRUCTION MEN.  Captain's  commission. 
Later  appointment  of  one  man  in  charge  of 
completed  ports.     In  U.  S.     2530. 

STATISTICAL  ENGINEER  AND  AC- 
COUNTANT ;  as  chief  statistical  and  esti- 
mator for  construction  work  in  U.   S.     2531. 

POSITIONS  AVAILABLE 

PHYSICISTS,  ENGINEERS,  DESIGNERS 
AND  DRAFTSMEN  for  work  of  research,  de- 
velopment, and  design  related  to  problems  of 
telephonic,  telegraphic  and  radio  communica- 
tion which  are  matters  of  public  importance, 
required  by  the  Western  Electric  Company, 
Inc.  Both  temporary  and  permanent  posi- 
tions open.  Apply  by  letter,  not  in  person 
unless  so  specifically  requested,  to  F.  B. 
Jowett,  Chief  Engineer,  463  West  Street,  New 
York  City.      217S-AA. 

TECHNICAL  GR-iDUATE  having  three  or 
tour  years'  practical  experience  in  efficient 
operation  of  boilers  and  stokers  wanted  for 
position  of  traveling  engineer.  Exceptional 
opportunity  for  man  with  initiative  and 
ability  to  become  expert  combustion  and 
steam  engineer.  Work  requires  extensive 
traveling  in  connection  with  investigation  of 
power  plants   throughout   country.      2340-AA. 

YOUNG  ENGINEER  to  take  up  safety 
work  in  connection  with  plant  in  New  Eng- 
land and  to  take  general  charge  of  building 
inspection.     2438    (a)  AA. 

CHIEF  CHEMIST  in  connection  with  in- 
vestigation work  involved  in  manufacture  of 
product.     2438    (b)-AA. 

MECHANICAL  SUPERINTENDENT.  Must 
be  competent  to  handle  and  direct  construc- 
tion, installation  and  maintenance  of  build- 
ings, machinery  and  equipment,  also  power- 
plant  operation.  Jurisdiction  will  cover  sev- 
eral plants.  Only  high-calibered  men  need 
apply.  Outline  fully  past  experience,  age, 
salary,   credentials.     2440-AA. 

OPERATING  ENGINEER  for  Industrial 
plant.  Must  be  technical  graduate,  have  had 
practical  operating  experience  in  power 
plants  and  be  capable  of  handling  power  pro- 
position involving  approximately  5000  boiler 
h.p.  State  age,  experience  in  detaO  and 
salary  expected.  Location  vicinity  of  Chi- 
cago.    2445-AA. 

MECHANICAL  ENGINEERS  tor  perma- 
nent positions  with  established  firm  of  con- 
sulting engineers.  Y'oung  men,  not  liable 
to  early  army-draft  call  preferred,  but  age 
not  necessarily  deciding  factor.  No  special 
technical  experience  necessary,  but  must  have 
good  technical  education  upon  which  to  build. 
Good  opportunity  for  men  now  in  other  lines, 
who  wish  to  enter  consulting  field.  Reply  in 
own  handwriting,  stating  education,  experi- 
ence, age,  weight,  height,  nationality,  and 
salary  expected  at  start.  Location  New  York 
City.     2446-AA. 

ENGINEER  AND  DRAFTSMAN  familiar 
with  power-plant  work  and  general  piping. 
Good  future  for  young  man  interested  in  gen- 
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eral  steam  engineering  in  large  manufacturing 
plant.  Stage  age,  experience  and  salary  ex- 
pected.    Location  Philadelphia.     2448-AA. 

EXECUTIVE  POSITION  in  purchasing  de- 
partment of  firm  manufacturing  tires  and 
sundries.     Location  New  England.     2457-AA. 

EXPERIENCED  DESIGNER  on  small  ma- 
chinery and  tool  work,  with  small  and  grow- 
ing concern  building  machinery  for  canning 
industry.      Location  jlaryland.     2458-AA. 

YOUNG  MECHANICAL  ENGINEER  who 
has  not  yet  passed  beyond  the  point  of  doing 
installation  work  of  light  machinery,  and  who 
may  wish  to  develop  in  salesmanship.  Loca- 
tion New  York.     2461-AA. 

PRODUCTION  ENGINEER  with  practical 
exoerience  in  manufacturing  line.  Prefer -man 
familiar  with  brass-foundry  practice,  as  well 
as  small  parts  for  automobile  manufacture. 
Location  New  Jersey.     2463-A.\. 

YOUNG  ENGINEER  for  testing.  State  ex- 
perience, references,  and  salary  wanted.  Loca- 
tion Pennsylvania.     2467-AA. 

YOUNG  GRADUATE  in  mechanical  or  elec- 
trical engineering  for  drafting  and  estimating 
work  in  connection  with  blast  furnaces  and 
mines.     Location  East  Tennessee.     2468-AA. 

ENGINEER  WORKS  MANAGER,  experi- 
enced man  In  shop  principles  and  manage- 
ment, good  executive  and  capable  handler  of 
men.     Location  West  Virginia.     2470  (a.i-AA. 

SUPERINTENDENT  assistant  to  above, 
practical  shop  man.     2470  (b)-AA. 

ASSISTANT  MECHANICAL  ENGINEER, 
to  pass  on  mechanical  features  of  design,  as 
strength  of  bases,  shafts,  sizes  of  bearings 
for  particular  duty  and  similar  questions. 
Location   New   Jersey.      2471-AA. 

ENGINEER,  experienced  in  steam-power- 
station  design,  operation  and  efficiency.  Loca- 
tion New  York  City.     2472-AA. 

ENGINEER,  experienced  in  power-station 
construction,  must  be  familiar  with  modern 
steam-power-station  construction  and  opera- 
tion.   Location  Ohio.     2473-AA. 

GAS  ENGINEER,  experienced  in  small 
municipal  gas  plants,  on  construction,  opera- 
tion, and  efficiency.  Must  be  familiar  with 
standard  practice  and  system  ordinarily  in 
use.  Location  New  York  and  Ohio,  part  time 
in  each  place.     2474-AA. 

COLLEGE  GRADUATES,  ENGINEERS. 
Men  out  at  least  a  year  for  general  shop-en- 
gineering work  with  growing  concern.  Work 
leads  to  industrial  management.  State  full 
particulars.     2478-AA. 

MECHANICAL  ENGINEER,  technical 
graduate,  one  who  has  had  experience  in 
stoker  business  preferred  and  experienced  in 
answering  technical  correspondence.  Good 
opportunity  for  right  man.  Location  Chi- 
cago.    2479-AA. 

Y'OUNG  A-1  TIME-STUDY  MEN,  connected 
directly  with  general  manager's  office,  large 
rubber  plant ;  only  high-grade  men  with 
strong  sense  of  proportion  and  natural  ability 
need  apply.  Salary  commensurate  with 
achievement.      Location    Ohio.     2480-.A.\. 
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CHIEF  DRAFTSMAN,  qualified  to  handle 
position  in  connection  with  aeroplane  design- 
ing, worliing  under  chief  engineer.  Location 
Cleveland.     24S2    (a)-AA. 

A-1  TOOL  AND  FIXTURE  DESIGNERS. 
Location   Cleveland.     24S2    (b)-AA. 

DRAFTSMEN  to  lay  out  and  arrange 
equipment  to  get  both  elBcient  utilization  of 
floor  space  and  economical  plant  operation, 
have  sufliciont  electrical  knowledge  to  make 
drawings  of  electric  light  and  power  systems 
required  by  electricians.  Only  reliable,  ex- 
perienced, persons  wanted.  Excellent  oppor- 
tunity for  advancement  with  possibility  of 
being  placed  in  charge  of  entire  drafting  room. 
Plant  manufactures  nitric,  sulphuric  and 
muriatic  acids,  barium  products,  aniline  dyes, 
dry  colors,  priuting  and  lithographic  inks  and 
supplies,  paints  and  varnishes.  Salary  to 
start  $1200.      Location  Ohio.      24S7-AA. 

CHIEF  ENGINEER  versed  in  refrigeration 
and  producer-gas  engines.  Salary  $2400  to 
$3000  a  year.  Location  50  miles  from  Bal- 
timore.    2488    (a)-AA. 

EXPERIENCED  DESIGNER  familiar  with 
automatic  machinery,  adding  machines,  etc., 
must  be  capable  of  developing  complete  de- 
sign from  freehand  sketches.  Permanent 
position  open  with  concern  at  present  doing 
important  government  work.  Salary  to  start 
$40  to  $50.  Location  New  York  City.  2431- 
AA. 

SWITCIIBOAKD  OPERATORS  who  have 
had  experience  in  large  stations,  preferably 
young  men  with  good  education  who  can 
quality  for  responsible  positions  in  this  line 
of  work.     Location  Ohio.     2492   (b)-AA. 

ENGINEERING  EDITOR  to  take  respon- 
sible charge  of  monthly  periodical  in  auto- 
motive-engineering field.  Should  have  broad 
engineering  training.  Man  with  experience 
on  high-class  technical  periodical  preferred. 
State  salary,  education  and  experience,  and 
enclose  samples  (which  will  be  returned)  of 
technical  articles  written  or  prepared  for 
publication.  Location  New  York  City.  2493- 
AA. 

GRADUATE  ENGINEER  capable  of  learn- 
ing part  of  business  for  large  industrial  com- 
pany, with  view  to  taking  charge  of  de- 
partment. Previous  experience  unnecessary, 
but  ability  and  energy  essential.  Location 
New  Jersey.      249o-AA. 

ASSISTANT  MANAGER  for  engineeriug 
department  of  Brooklyn  concern.  Man  best 
fitted  for  position  would  be  one  having  ex- 
perience along  general  metal-manufacturing 
lines,  especially  machine-shop  and  sheet-metal- 
stamping  work.  American  citizen  only  con- 
sidered. Duties  are  to  have  active  charge  of 
making  up  plans  and  estimates  tor  new  work. 
2496-AA. 

SUPERINTENDENT  for  road-making-ma- 
chinery plant,  consisting  of  machine  and 
erecting  shops,  boiler  and  forge  shops,  foundry 
and  wood  working  shop.  Want  man  who  has 
made  good  in  similar  position,  of  real  execu- 
tive ability,  organizer  and  one  who  can  handle 
men  with  the  necessary  push  to  drive  job 
along.  Salary  to  start  $2500.  Location  New 
York   State.     2497-AA. 

STEEL  SALESMAN  not  subject  to  mili- 
tary draft  wanted  by  old-established  steel 
house  for  permanent  position.  Give  experi- 
ence and  full  details  in  first  letter.  Location 
New  York   City.      2499-AA, 

PRACTICAL  MAN  to  take  charge  of  labor- 
atory.       Should      possess      qualifications      of 


SOCIETY  AFFAIRS 

engineer  of  tests  as  well  as  being  practical 
man  to  handle  foundry  problems.  Location 
Illinois.     2300-AA. 

DRAFTSMEN  familiar  with  designing  and 
detailing  machinery  for  economical  production 
of  farming  machinery,  automobiles,  and 
pumps.  Experience  on  cotton-gin  and  oil-mill 
machinery  desirable  but  not  essential.  Must 
have  some  knowledge  of  shop  and  foundry 
practice.  Salary  depends  on  man.  Location 
Georgia.     2503-.4.A. 

ASSISTANT  SUPERINTENDENT  for  shop 
making  hydraulic  forglngs  for  6,  8  and  9^/4- 
in.  howitzer  shells.  Must  be  hustler  and 
have  practical  experience  along  mechanical 
lines  and  ability  to  handle  men.  Need  not  be 
experienced  forge  man.  Compensation  de- 
pendent upon  ability.  Location  Middle  West. 
2509-AA. 

MAN  for  boiler-room-eflSclency  work,  where 
principal  duties  will  be  to  make  flue-gas 
analyses,  get  coal  and  ash  samples,  inspect 
equipment,  and  observe  all  boiler-room  opera- 
tions, with  view  to  making  improvements. 
Previous  experience  not  required.  Salary  $90 
to  $100,  with  good  opportunity  for  energetic 
man.      Location  Ohio.     2510-AA. 

SALES  ENGINEER  OR  MACHINERY 
SALESMAN  with  good  technical  training, 
able  to  develop  sales  end  of  business  In  Am- 
erican machinery  In  France,  with  headquar- 
ters in  Paris.  Knowledge  of  French  pre 
ferred,  but  not  necessary.  Man  of  30  to  45 
preferred.  Must  have  actual  sales  experi- 
ence, preferably  In  following  lines  :  machine 
tools,  power-plant  and  electric  equipment,  in- 
cluding oil  engines,  road-making  machinery, 
and  mining  machinery.  Location  New  York 
City.      2511-AA. 

M.VNUFACTUREH  of  engineering  special- 
ties, large  eastern  firm,  long  established,  de- 
sires young  man  not  under  30,  with  technical 
education,  good  personality,  and  initiative. 
Knowledge  of  heating,  ventilation,  and  power- 
plant  engineering  and  installation  practice 
essential.  Excellent  opportunity  provided  for 
development  and  promotion  for  right  man. 
In  letter  give  full  particulars  and  experience 
an<i  salary  expected.  Location  New  Jersey. 
2512-A.\. 

HIGH-CLASS  ENGINEER,  with  engineer- 
ing, as  well  as  executive  ability,  to  take 
charge  of  engineering  department.  Man  capa- 
ble of  looking  after  generation  of  power,  par- 
ticularly, but  who  will  also  have  charge  of 
plant  maintenance,  construction  of  new  build- 
ing, and,  in  general,  supervision  of  machine 
departments.     Location  Ohio.     2513-.\.\. 

EXPERIENCED  MAN  to  take  full  charge 
of  production  problems  of  Connecticut  con- 
cern :  young  man  who  has  qualifications  essen- 
tial to  h.andling  problems  of  production  with 
success.      2515-A.\. 

ASSISTANT  SUPERINTENDENT  for  fac' 
tory  manufacturing  fire-extinguisher  equip- 
ment. Organization  employing  both  men  and 
women.  Man  slightly  over  draft  age  with 
several  years'  practical  experience.  Techni- 
cal training  preferred.  Headquarters  New 
York.     Salary  depends  on  man.     2516-AA. 

INSPECTOR  for  factory  manufacturing 
small  brass  parts.  Man  over  draft  age,  capa- 
ble of  taking  charge  of  department.  Salary 
to  start  $30.  Location  New  York  City. 
2519-AA. 

DR.^PTSMAN  for  work  on  wide  range  of 
designing  machinery  for  roofing  manufacture, 
conveying,  foundations  and  plant  layout. 
Location  New  Jersey.      2504-AA. 
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DR.M'TSMAN,  mechanical  and  electrical 
experience,  and  familiar  with  conveying  ma- 
chinery or  designing  of  similar  type  of  ma- 
chinery.    Location  New  York  City.     2518-AA. 

MEN  AVAILABLE 

MECHANICAL  ENGINEER  or  SUPER- 
INTENDENT. American  with  14  years' 
practical  and  theoretical  experience.  Special- 
ist in  steam,  air,  gas,  oil  and  water-engineer- 
ing specialties.  Machines,  tools,  fixtures  and 
shop  equipment,  shop  maintenance,  efficiency, 
engineering  testing  and  production  engineer. 
Executive  who  can  go  into  shop  and  do 
things.  Successfully  held  positions  involving 
above.  At  present  employed.  Salary 
.fSOOO.     A-1. 

CONSTRUCTION  SUPERINTENDENT. 

American,  age  30.  Technical-school  grad- 
uate. In  charge  of  large  plant  construction 
for  last  eight  years,  responsible  for  labor, 
ordering  of  materials,  quality  and  progress 
of  work.  Desires  responsible  position  with 
growing  manufacturing  company.     A-2. 

EXECUTIVE  MECHANICAL  ENGINEER, 
master  mechanic,  construction  superintendent 
or  chief  draftsman.  Member,  technical 
graduate,  married,  aged  39,  with  several 
years'  high-grade  commercial  experience  and 
sixteen  years'  varied  engineering  experience 
in  design  construction  and  operation  of  man- 
ufacturing properties.  Broad  experience  on 
material  handling  and  power-transmission 
machinery,  shop  layouts,  equipment  and  op- 
eration, with  considerable  experience  in  their 
construction.  Can  design,  supervise,  install, 
organize  and  produce  in  field  of  ordinary 
metal  manufacturing,  comprising  pattern, 
foundry,  forge,  structural  and  machine-shop 
departments.  Broad  technical  knowledge, 
energetic  and  industrious,  executive  and  ad- 
ministrative ability.  Available  immediately. 
About  $4000.     Correspondence  solicited.    A-3. 

PURCHASING  ENGINEER  OR  EXECU- 
TIVE. Graduate  mechanical  engineer,  30, 
married,  clean  cut,  aggressive,  and  with 
capacity  for  work.  Has  moved  up  to  posi- 
tion of  purchasing  engineer  and  general- 
office  executive  with  young  company  doing 
million-dollar  business.  Wishes  change  in 
position,  Michigan   preferred.     A-4. 

ORDNANCE  ENGINEER.  Member  with 
broad  experience  in  design,  construction  and 
testing  of  machine,  automatic,  semi-automatic 
and  rapid-fire  guns,  mounts,  and  ammunition 
of  all  kinds.     A-5. 

MECHANICAL  ENGINEER,  Columbia 
graduate.  1912,  desires  position  as  assistant 
to  executive  or  consulting  engineer.  Broad 
general  engineering  experience,  including  in- 
dustrial-plant layouts,  machine  design,  in- 
spection, construction,  etc.  Salary  $1800. 
A -6. 

MECHANICAL  ENGINEER  OR  ASSIST- 
ANT TO  EXECUTIVE.  Member,  39.  Cornell 
graduate,  with  advanced  engineering  degrees. 
Fifteen  years'  experience  in  estimating,  de- 
signing, construction,  development  of  proc- 
esses, operations  and  office  work,  also  con- 
siderable knowledge  of  munitions.  Would 
like  to  change  position  and  secure  per- 
manency if  possible  with  some  firm  now  en- 
gaged in  war  work.     A-7. 

CHIEF  DRAFTSMAN  OR  ASSOCIATE 
CHIEF  ENGINEER.  Associate  member,  28. 
Employed  as  chief  draftsman  of  tube  com- 
pany. Desires  change  offering  larger  possi- 
bilities with  future.  Experienced  in  mechan- 
ical and  structural  engineering,  also  efllciency 
engineer,  designing,  estimating  and  erection. 
Complete  tube  plants,  rod.  wire,  billet,  skelp, 
rail  and   steel   mills.     Acid  and   zinc   plants, 
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by-product  coke-oven  plants.  Steel-mill  build- 
ings and  bridge  design.  Best  references,  de- 
sires permanent  position.  Salary  to  start 
$200.     A-S. 

SUPERINTENDENT.  Member,  graduate, 
mechanical,  1904,  large  western  university 
engineering  school.  Fifteen  years'  practical 
experience  along  mechanical  lines,  machine- 
shop  practice,  pattern  making,  foundry  prac- 
tical and  efficient  production  methods. 
Thoroughly  familiar  with  Taylor  system  of 
organization  and  bonus  or  piece-rate  system 
of  labor  rates.  Would  invest.  Location  Chi- 
cago.    A-9. 

EXECUTIVE,  assistant  to  executive  or 
mechanical  engineer.  Cornell  graduate,  36. 
12  years'  experience  In  positions  covering 
chief  executive,  office  management  and  works 
manager,  operation,  construction  and  experi- 
mental work.  Experienced  in  combustion, 
steam  and  gas  power,  gas  manufacture.  At 
present  employed.     A-10. 

MECHANICAL  ENGINEER,  technical 
graduate,  desires  position  as  assistant  engi- 
ness  or  chief  draftsman  of  machine  company. 
At  present  employed  as  designer,  estimator, 
and  testing  engineer.  Experience  Includes 
testing,  machine  and  structural  design,  office 
engineering,  machine-shop  and  steel-foundry 
practice.  Location  Middle  of  Far  West  pre- 
ferred.    A-11. 

CONSTRUCTION  ENGINEER  OR  WORKS 
ENGINEER,  member,  technical  graduate,  36. 
Fourteen  years'  experience,  in  charge  of  engi- 
neering department  and  assistant  to  construc- 
tion engineer.  Is  thoroughly  experienced  tu 
designing  of  blooming,  billet,  rod  and  strip 
mills,  merchant  mills,  etc.,  also  complete  wire- 
mill  plants.    At  present  employed.     A-12. 

FRANCE,  sales,  Investigational  or  execu- 
tive services  offered  by  American  graduate, 
M.E.,  37,  formerly  resident  in  France  and 
speaking  the  language  fluently,  at  present 
earning  about  $4000 ;  but  seeking  position 
with  better  future  prospects.  Machine  and 
erectlng-shop,  drafting  and  designing-room,  as 
well  as  executive  and  sales  experience  in  both 
building  and  mechanical  fields.  French  and 
American   references.  A-13. 

MECHANICAL  ENGINEER,  33,  11  years' 
estimating,  designing  and  shop  experience  on 
boilers,  superheaters,  stokers  and  oil  burners ; 
also  with  heating,  ventilating  and  air  condi- 
tioning, desires  position  as  chief  draftsman  or 
assistant  to  chief  engineer  or  manager  of  pro- 
gressive concern,  where  conditions  allow  de- 
velopment of  ability.  Location  New  York  or 
Brooklyn   preferred.     A-14. 

MECHANICAL  ENGINEER  with  15  years' 
experience  in  the  design  of  power  plants,  in- 
dustrial plants,  heating,  ventilation,  etc.  Has 
had  charge  of  men  and  shown  executive  abil- 
ity. At  present  holds  responsible  position  but 
has  very  little  work  to  do.  Willing  to  con- 
sider responsible  and  permanent  position  only. 
A-15. 

ASSISTANT  TO  SUPERINTENDENT  OR 
PLANT  ENGINEER.  Cornell  graduate,  Amer- 
ican. 35,  with  13  years'  experience  in  engi- 
neering department  of  both  manufacturing 
and  metallurgical  plants,  desires  position  with 
prospects  of  permanency  and  advancement. 
A-16. 

MECHANICAL  ENGINEER,  member,  39, 
American,  22  years'  experience  on  automatic 
machinery,  automatic  press  tools  and  deep 
drawing-press  work,  12  years'  experience  in 
Connecticut  brass  shops.  Shall  soon  finish 
seven-year    contract    with    present    employers. 


Can  design,  supervise,  organize  or  install  new 
work  as  mentioned  above.     A-17. 

MECHANICAL  ENGINEER.  associate- 
member,  15  years'  experience  in  consulting, 
designing,  machine-shop,  laboratory  work, 
superintending  coistruction  and  with  general 
high-grade  mechanical-engineering  experience 
desires  position  where  economical  developing 
ability  of  patents  and  research  work  is  re- 
quired. Prefer  Middle  West,  South  West  or 
West.     A-18. 

DIESEL  ENGINE  EXPERT  desires  to  com- 
municate with  some  concern,  having  the  capi- 
tal and  willing  to  go  into  development  of 
Diesel-engine  business.  Advertiser,  now  em- 
ployed, has  had  broad  engineering  experience 
and  knowledge  of  how  to  obtain  real  efficiency. 
Communications  to  be  confidential.     A-19. 

ENGINEER  AND  SUPERINTENDENT. 
Successful  in  manufacture  of  high-explosive 
shells  and  tools  for  machining,  nosing  and 
finishing  shells.  Will  consider  any  proposi- 
tion along  these  lines  for  patriotic  and  per- 
sonal reasons.     A-20. 

HEATING  AND  VENTILATING  ENGI- 
NEER, M.E.  graduate,  American.  36,  married. 
Seven  years'  experience  in  heating  and  ven- 
tilating engineering,  both  design  and  con- 
struction, experience  in  refrigeration  and 
other  lines  of  engineering.  Sober,  energetic 
and  ambitious.  Has  reached  limit  of  ad- 
vancement with  present  employers.  Prefers 
position  in  charge  of  work  as  assistant  to 
chief  engineer.  Salary  $3000  to  $.3500.  Avail- 
able February  1,  1918.     A-21. 

CHIEF  ENGINEER  OR  MECHANICAL 
SUPERINTENDENT  under  40,  with  technical 
education  and  sixteen  years'  experience  in  de- 
sign, construction,  and  equipment  of  indus- 
trial buildings  and  power  plants,  now  with 
large  corporation,  desires  connection  where 
organization  and  executive  ability  combined 
with  engineering  experience  will  command  fair 
salary.     A-22. 

MECHANICAL  ENGINEER,  Columbia 
graduate,  1902.  Has  served  in  railroad-mo- 
tive-power  department  tor  number  of  years. 
Desires  position  as  mechanical  engineer  or 
engineer  of  tests  on  railroad  or  in  a  line  of 
business  related  to  railroading.  At  present 
employed.     Salary  expected,  $3000.     A-23. 

YOUNG  MECHANICAL  ENGINEER  de- 
sires position  as  assistant  general  superin- 
tendent, production  manager  or  superintend- 
ent of  equipment  of  large  plant  or  general 
manager  of  small  plant.  Has  successfully 
held  above  positions  and  also  worked  in  ma- 
chine shop  and  drafting  room.  Capable  ex- 
ecutive, thoroughly  practical,  aggressive  and 
of  generous  buUd.  Has  specialized  on  pro- 
duction work,  having  full  charge  of  design- 
ing and  building  equipment  to  produce  wide 
range  of  articles  of  wire,  sheet  metal,  wood, 
paper,  etc.,  also  designed  and  installed  equip- 
ment for  processing,  assembling,  conveying 
and  labor  saving.  Understands  cost  account- 
ing, estimating,  rate  setting,  time  study  and 
routing ;  28  years  old,  with  family.  Exempt 
under  federal  draft.  At  present  employed. 
Salary  $3500  to  $4000.  Any  location,  prefer 
concern  one  of  whose  lines,  at  least,  is  of 
vital  Importance  to  Government  at  this  time. 
A-24. 

MANUFACTURING  OR  MECHANICAL 
EXECUTIVE.  Age  44,  at  present  holding  po- 
sition as  superintendent.  Desires  to  locate 
in  Bridgeport,  Conn.  Experienced  in  ma- 
chine-shop practice,  and  in  manufacture  of 
hardware,  guns  and  ammunition.     A-25. 

TECHNICAL  GRADUATE  in  mechanical 
engineering.      33.   married,   experience   in   fac- 


tory planning  and  construction,  design  of 
special  equipment,  power-plant  installation 
and  maintenance,  as  well  as  organization  and 
management,  desires  to  make  connection  In 
executive  capacity  with  progressive  indus- 
trial enterprise.  Location  immaterial.  Com- 
plete record  with  references  available.  Mini- 
mum salary  considered  $3600.     A-26. 

MANUFACTURING  EXECUTIVE.  33.  mar- 
ried. Thorough  mechanical  and  modern  man- 
agement experience  in  manufacturing  of 
small  machines  and  sheet-metal  goods.  Fif- 
teen years'  experience  from  apprentice, 
through  tool-making,  designing,  foremanship, 
to  position  of  management  engineer  with 
leading  company  for  past  4  years.  Practical, 
progressive,  originating,  and  clean  cut.  In- 
terested only  in  permanent  position  with 
greater  opportunites  with  reliable  company 
located  In  good  home  town.     A-27. 

EXECUTIVE  OR  ASSISTANT  SUPERIN- 
TENDENT. Technical  education,  American. 
36.  Practical  mechanic,  familiar  with  design 
of  special  machinery,  tools,  jigs,  fixtures,  etc., 
for  manufacturing  duplicate  parts  on  inter- 
changeable system.  Twelve  years  in  drafting 
room,  including  chief  draftsman ;  six  years' 
shop  experience,  one  as  foreman.  Salary 
$2000.  Location  preferred.  Eastern  States. 
A-2S. 

CHIEF  ENGINEER  OR  MASTER  ME- 
CH.\NIC,  with  thorough  technical  and  prac- 
tical experience,  covering  construction,  opera- 
tion and  upkeep  of  steel  plant,  specialty  met- 
allurgical work,  heating  and  melting  furnaces. 
A-29. 

SAFETY  ENGINEER,  six  years'  thorough 
technical  and  practical  experience  in  this  ca- 
pacity, with  large  steel  works  in  Pennsyl- 
vania.   A-30. 

METALLURGIST  AND  TESTING  ENGI- 
NEER. Graduate  mechanical  engineer.  33, 
married,  wishes  to  connect  with  reliable  con- 
cern, whose  product  requires  careful  and  thor- 
ough testing  aid  heat-treating  of  steels.  In- 
terested only  in  permanent  position  with 
good  prospects.  Seven  years'  experience  in 
steel  research  work  and  heat-treating,  suc- 
cessful In  handling  men.  At  present  em- 
ployed.    A-31. 

WORKS  MANAGER  OR  GENERAL  SU- 
PERINTENDENT, desires  connection  with 
large  plant,  any  product  from  automobiles  to 
clocks ;  broad-gage,  fully-trained  executive ; 
36 ;  experienced  in  plant  layout,  best  shop 
practice,  management  control  methods,  sys- 
tems and  man  training  ;  successful  in  all  Jobs 
through  production,  design  and  control  divi- 
sions ;  man  whose  vision  is  equal  to  possi- 
bilities of  business  and  accustomed  to  make 
plans  become  facts.     A-32. 

YOUNG  MAN  of  proven  ability,  9  years' 
practical  experience  in  consulting  engineer- 
ing, contracting,  sales  engineering  and  techni- 
cal editorial  field.  Specialist  in  mechanical 
and  electrical  equipments  for  power  plants 
and  buildings.  Maintenance  supervision,  in- 
vestigation, design  and  layout.    A-33. 

SUPERINTENDENT,  MECHANIC.4.L  EN- 
GINEER, or  MECHANICAL  DRAFTSMAN. 
Experienced  in  plant  layout  detail  work, 
small  machine  design,  rolling-mill  machinery, 
Installation  of  machinery  and  high-tensio-; 
electric  service,  motors,  generators,  trauL 
formers,  etc.  Executive  ability,  can  handle 
men.  Machine  shop  practice  and  well  ex- 
perienced In  furnace  construction,  annealing 
and  melting  type.  Consider  any  position  of 
technical  nature.  Graduate  of  Manual  Train- 
ing School  and  University  in  Mechanical 
Engineering,  eight-year  course.     A-34. 
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War  Service  Boards 

THE  mobilization  of  the  industries  of  the  United  States  for 
war  purposes — The  War  Service  Conference — was  brought 
about  by  the  Chamber  of  Commerce  of  the  United  States  at  a 
meeting  of  the  business  men  from  all  over  the  country  held  in 
Washington  today.  Addresses  were  made  by  W.  S.  Gifford, 
director  of  the  Council  of  National  Defense;  Daniel  Willard, 
chairman  of  the  War  Industries  Board ;  Han-y  A.  Garfield, 
Fuel  Administrator;  Geo.  N.  Peek,  industrial  representative 
of  the  War  Industries  Board,  and  others. 

"  It  is  not  going  to  be  any  light  task,"  Mr.  Gifford  said,  "  to 
completely  organize  industry  in  this  country,  but  we  think  we 
are  going  to  do  it  effectively,  so  that  we  may  go  ahead  and 
have  these  new  war-service  committees  of  the  Chamber  tell  the 
Government  what  can  and  what  should  be  done.  It  is  obvious 
that  some  industries  are  going  to  be  more  essential  than  others, 
but  it  would  be  foolhardy  to  think  that  the  time  will  not  come 
when  the  so-called  less  essential  industries  may  not  be  needed." 

Mr.  Gifford  spoke  of  the  question  of  possible  Government 
recognition  of  the  War  Service  Committee. 

"  This  is  a  Democratic  formation  of  committees  by  the  in- 
dustries and  not  by  the  Government,"  he  said. 

A.  C.  Bedford,  president  of  the  Standard  Oil  Company, 
who  has  been  chairman  of  the  Council  of  National  Defense 
Committee  on  Oil  and  Petroleum  Products,  told  the  committee- 
men of  some  of  the  difficulties  his  committee  had  experienced 
in  endeavoring  to  aid  in  organizing  the  war. 

"  Nevertheless,"  he  said,  "  we  have  not  failed  to  supply  any 
order  which  has  been  given  to  us  either  by  our  own  or  any 
foreign  government." 

Mr.  Willard  discussed  the  industrial  end  of  the  war.  After 
saying  that  legislation  by  Congress  will  be  necessary  before 
the  country  can  have  a  plan  of  one  centralized  control  of  pur- 
chasing, such  as  the  British  Ministry  of  Munitions,  Mr.  Wil- 
lard said  that  because  a  ministry  of  munitions  had  been  estab- 
lished in  England,  it  does  not  follow  that  such  a  plan  would 
be  successful  here.  {Journal  of  Commerce  and  Commercial 
Bulletin,  December  13,  1917,  p.  3) 

4500-Ton  Concrete  Ship  for  U.  S. 

Working  in  conjunction  with  the  Bureau  of  Standards,  the 
United  States  Shipping  Board  has  decided  to  start-  the  con- 
struction of  a  concrete  ship.  A  representative  of  the  bureau 
returned  today  from  San  Francisco  and  reported  favorably' 
on  a  concrete  vessel  of  4500  tons  which  had  been  built  there. 
The  experiment  by  the  Shipping  Boai-d  will  probably  be  begun 
shortly  in  one  of  the  Southern  yards,  most  likely  in  Georgia. 

Announcement  was  also  made  by  the  board  today  that  a 
Boston  concern  would  build  a  concrete  vessel  of  3500  tons  at 
its  own  expense,  which  would  be  turned  over  to  the  Shipping 
Board.  If  satisfactory,  this  Ann  will  be  awarded  a  contract 
for  twenty  more  ships  of  the  same  size  and  type.  This  vessel 
will  be  constructed  in  a  yard  nearby  that  where  the  Shipping 
Board  will  try  its  experiment. 

Hope  is  held  awi  that  the  concrete  ships  which  will  soon  be 


laid  down  will  prove  practicable,  as  the  material  involved  is 
not  required  for  any  other  section  of  the  war  program,  and 
could  be  obtained  without  difficulty.  Only  a  small  amount  of 
steel  is  needed  for  concrete  ships,  which  have  another  advan- 
tage in  that  they  can  be  speedily  constructed.  The  time  for 
completing  a  concrete  hull  is  estimated  at  sixty  days  at  the 
most.  The  vessels  are  expected  to  be  capable  of  a  speed  of 
ten  knots  or  greater. 

Secretary  Redfield  today  requested  the  Shipping  Board  to 
cooperate  so  far  as  possible  with  the  Bureau  of  Standards. 
An  inspector  will  probably  be  appointed  for  the  Pacific  Coast, 
and  also  for  the  South,  with  this  idea  in  view.  The  Shipping 
Board  may  make  an  appropriation  specifically  for  this  work. 
(Journal  of  Commerce  and  Commercial  Bulletin,  December  13, 
1917,  p.  5) 

Naval  Vessels  in  Commission 

At  the  beginning  of  the  fiscal  year  1917,  the  monthly  ex- 
penditures for  all  naval  purposes  were  about  $8,000,000 ;  they 
are  now  about  $60,000,000.  On  January  1,  1917,  there  were 
300  naval  vessels  of  all  kinds  in  commission;  today  there  are 
many  more  than  a  thousand.  These  typical  figures  sufficiently 
indicate  the  task  the  navy  has  had  to  accomplish  to  date  in 
the  way  of  expansion. 

There  was  embarrassment  in  the  early  days  of  the  war  by 
reason  of  the  patriotic  and  eager  response  of  the  young  men 
of  the  country  to  the  navy's  efforts  in  recruiting.  These  were 
so  successful  that  it  was  difficult  with  the  then  facilities  to  take 
care  of  the  flood  of  volunteers.  There  were  also  various  threats 
of  epidemics  of  the  diseases  that  appear  when  unseasoned  men 
are  suddenly  assembled  in  large  numbers.  These,  however, 
were  stamped  out,  and  facilities  either  completed  or  to  be  ready 
before  winter  are  now  adequate  for  the  needs  of  the  present 
navy  personnel.  If  required,  these  can  be  enlarged  even  more 
rapidly  after  the  experience  now  had.  ( The  Official  Bulletin, 
December  11,  1917,  p.  10) 

Concrete  Craft  May  Operate  on  Canals 

The  Barge  Canal  Bulletin  for  November,  which  makes  a 
rather  belated  appearance,  contains  a  hint  that  concrete  craft 
may  be  seen  on  the  canals  during  the  coming  summer.  A  re- 
view of  the  situation  reads  in  part : 

"  During  the  intervening  winter,  if  sufficient  energy  is  ex- 
erted, the  new  craft  for  this  traffic  may  be  built  and  the  old 
boats  be  made  more  suitable,  but  there  must  be  no  delay  in 
beginning.  It  may  happen,  also,  that  the  season  will  witness 
an  innovation  in  the  kind  of  boat.  Many  studies  in  boat  build- 
ing have  been  made  recently  by  various  engineers  and  naval 
architects,  and  the  vessel  constructed  of  reinforced  concrete 
has  not  been  overlooked.  This  type  has  the  advantage  of  quick 
construction,  and  of  being  composed  of  materials  which  can 
l)e  obtained  easily  and  without  interfering  greatly  with  or- 
dinary war  supplies."  (Journal  of  Commerce  and  Commercial 
Bulletin,  December  15,  1917,  p.  16) 
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Change  in  Airplane  Program 

Recent  rumors  that  the  Liberty  airplane  engine  had  proved 
a  faihire  are  emphatically  denied  in  official  quarters  in  Waslj- 
ingtou.  Unofficially,  The  Iron  Age  learns,  however,  that  a 
decision  has  been  reached  to  limit  the  use  of  the  Liberty  motor 
to  scout  duty  and  the  time-tried  Trench  motors  will  be  used 
on  the  battle  airplanes  used  by  the  United  States  Government. 
In  various  ways  the  airplane  plans  of  France  and  the  United 
States  appear  to  have  been  consolidated.  "  The  French-Ameri- 
can airplane  program "  is  a  phrase  tliat  is  now  frequently 
used  in  Washington. 

The  decision  to  use  the  Liberty  motor  for  scout  duty  only 
is  believed  to  have  followed  the  criticism  of  French  airplane 
experts  that  the  United  States  in  putting  all  its  faith  in  the 
one  motor  was  placing  its  eggs  in  one  basket,  and  that  if, 
under  actual  fighting  conditions,  the  Liberty  motor  did  not 
measure  fully  up  to  expectations,  there  would  be  nothing  to 
fall  back  upon.  The  motors  which  the  French  and  English 
have  used  most  successfully  in  battle  are  the  Renault,  Gnome, 
Hispano-Suiza  and  the  Rolls-Royce.  It  is  now  apparent  that 
this  Government  will  build  a  certain  number  of  each  of  these 
motors  in  the  United  States.  Contracts  have  recently  been 
placed  with  American  manufacturers  for  Renault  and  His- 
pano-Suiza motors  and  other  contracts  are  pending.  In  addi- 
tion, this  Government  will  provide  additional  equipment  for 
the  French  automobile  plants  which  are  making  airplane  en- 
gines and  will  also  supply  several  thousand  mechanics,  who 
are  now  being  recruited.  The  original  program  was  to  build 
only  5000  Liberty  motors  in  France,  but  latest  information 
is  to  be  the  effect  that  the  United  States  will  assist  the  French 
in  building  a  large  number  of  French  and  English  engines  as 
well. 

An  important  step  in  the  airplane  program  was  the  taking 
over  by  the  Aircraft  Production  Board  of  the  plant  and 
equipment  of  the  General  Vehicle  Co.,  Long  Island  City,  N.  Y., 
at  a  price  said  to  have  been  fixed  at  $2,500,000.  The  General 
Vehicle  Co.  has  been  figuring  for  some  time  on  a  large  con- 
tract for  the  manufacture  of  Gnome  motors  and  had  issued  a 
list  of  about  900  machine  tools  to  be  purchased.  The  plant 
will  probably  be  used  by  the  Aircraft  Production  Board  for 
experiments  in  airplane  engine  construction.  (The  Iron  Age, 
vol.  100,  no.  22,  November  29,  1917,  p.  1331) 

National  Advisory  Committee  for  Aeronautics 

The  last  annual  report  of  the  Executive  Committee  of 
the  National  Advisory  Committee  for  Aeronautics  gives 
many  interesting  data  on  the  activities  of  the  Committee  dur- 
ing the  fiscal  year  1916-1917.  Naturally,  some  of  the  activities 
can  be  mentioned  in  only  a  summary  manner,  but  the  report, 
nevertheless,  first  shows  that  a  large  volume  of  important  work 
has  been  performed. 

In  March  1917  the  committee  arranged,  in  conjunction  with 
the  National  Research  Council  for  representation  on  the  For- 
eign Committee  sent  abroad  by  the  National  Research  Council, 
to  obtain  detailed  information  on  scientific  matters  of  impor- 
tance in  connection  with  the  war.  Dr.  Joseph  S.  Ames  was 
appointed  as  such  i-epresentative. 

In  October  1916  the  committee  took  under  consideration  the 
question  of  the  selection  of  a  suitable  site  for  its  proposed 
experimental  laboratory.  In  this  study  the  committee  acted 
in  cooperation  with  a  board  of  officers  of  the  U.  S.  Army 
which  had  been  appointed  to  inspect  sites  for  the  experimental 
station  and  proving  ground  of  the  War  Department. 


At  the  suggestion  of  the  War  Department  requesting  recom- 
mendation by  the  Advisory  Committee  in  the  matter,  this  com- 
mittee inspected  several  proposed  sites,  and  after  making 
inquiries  as  to  the  general  health  conditions  and  the  problems 
of  accessibility  to  Washington  and  the  larger  industrial  centers 
of  the  East,  protection  from  enemy  naval  attack,  climatic  con- 
ditions, and  cost  of  the  site,  it  made  recommendation  to  the 
War  Department  for  the  purchase  of  a  site  about  four  miles 
north  of  Hampton,  Va.,  which  recommendation  was  accepted 
by  the  War  Department,  and  the  site  was  purchased. 

On  this  field  the  War  Department  has  allotted  to  the  com- 
mittee a  space  suited  to  the  erection  of  the  committee's  pro- 
posed research  laboratories.  The  committee  has  designed  the 
first  building  of  the  group  contemplated,  and  the  design  has 
been  approved  by  the  architects  for  the  War  Department. 
Contract  has  been  entered  into  with  the  J.  G.  White  Engineer- 
ing Corporation,  New  York  City,  for  the  erection  of  the 
laboratory  at  an  estimated  cost  of  .$80,900.  The  laboratory 
building  is  now  in  the  course  of  eonstniction.  At  this  labora- 
tory the  committee  will  carry  on,  in  wide  variety,  research  and 
investigation  relating  to  aeronautic  science,  and  including  a 
study  of  planes  in  free  flight.  The  committee  has  also  under 
■  preparation  plans  for  the  first  aerodynamic  laboratory  to  be 
installed  at  Langley  Field  intended  for  the  development  of 
high  wind  speeds.  The  work  on  this  laboratory  will  be  begun 
as  plans  are  ready. 

The  committee  has  cooperated  with  the  Aircraft  Production 
Board  in  connection  with  a  wide  variety  of  problems  relating 
to  the  design,  specifications,  and  tests  of  aircraft.  The  com- 
mittee has  now  in  hand  (November  1917)  a  most  important 
investigation  on  the  use  of  steel  for  airplane  construction,  and 
is  supei-\'ising  the  development  of  a  design  for  construction 
in  steel,  to  be  later  subject  to  a  program  of  tests  intended  to 
show  the  possibilities  of  such  tjrpe  of  construction. 

In  connection  with  the  subject  of  the  materials  for  airplane 
eonstniction,  the  committee  has  given  its  attention  chiefly  to 
the  investigation  of  strut  forms  for  airplanes,  the  strength  of 
spruce  spars,  and  the  develoijment  of  cotton  airplane  fabrics 
as  a  substitute  for  Irish  linen. 

In  the  field  of  power-plant  design  and  construction  for 
aircraft,  the  committee  has  cooperated  with  the  Bureau  of 
Standards  in  the  design,  consti-uction,  equipment  and  opera- 
tion of  a  large  vacuum-chamber,  engine-testing  laboratory 
which  is  intended  to  reproduce  the  conditions  of  aeronautic 
engines  operating  at  high  altitudes.  This  equipment  has  been 
installed  with  special  reference  to  the  development  and  im- 
provement of  the  Liberty  engine  and  important  investigations 
bearing  on  this  problem  are  now  being  carried  forward.  The 
committee  has  also  carried  on  a  number  of  researches  on  the 
subject  of  radiator  design  and  proportions,  carburetor  design 
and  adjustment,  ignition  apparatus,  and  is  continuing  its  study 
of  the  problem  of  an  airplane  engine  muffler. 

At  the  request  of  the  War  Department,  the  committee 
loaned  one  of  the  members  of  its  technical  staff  for  the  super- 
vision of  tests  on  the  first  Liberty  engines  at  Detroit,  Pike's 
Peak,  and  elsewhere,  to  determine  their  mechanical  and  thermal 
efficiency  and  the  power  delivery  of  the  engines  at  various 
altitudes. 

The  committee  has  undertaken  important  investigations 
relating  to  the  development  of  various  instruments  used  in  the 
navigation  of  aircraft  and  in  testing  aircraft  in  free  flight. 
In  particular  there  has  been  developed  an  improved  form  of 
geographic  position  indicator  which  will  be  of  special  value 
in  connectiou  with  certain  free-flight  tests  under  considera- 
tion. 
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Regarding  the  subject  of  aircraft  communications,  the  com- 
mittee lias  cooperated  in  the  development  of  a  generator  for 
wireless  sending  from  airplanes  and  intended  to  satisfy  the 
requirements  of  the  army  and  navy.  Means  for  receiving 
wireless  signals  in  an  airplane  have  also  been  investigated,  and 
it  has  been  established  that  a  very  efficient  receiving  set  em- 
ploying the  sound  method  is  practicable;  investigations  are 
still  being  carried  on  regarding  means  for  detecting  hostile 
airplanes  before  they  are  visible  or  before  they  can  be  heard 
by  the  unaided  ear. 

On  March  8,  1917,  the  committee  took  under  consideration 
the  development  of  methods  for  mapping  from  airplanes  which 
should  be  rapid,  economical  and  sufficiently  accurate  for  avia- 
tion purposes.  Allotments  were  made  for  developing  a  new 
type  of  airplane  mapping  camera,  and  gratifying  progress  has 
been  made  in  the  development  of  such  an  instrument.  Before 
I'egular  navigation  of  the  air  can  be  undertaken,  it  will  be 
necessary  to  supply  maps  and  to  establish  and  suitably  mark 
aerial  routes  and  suitable  landing  places  for  the  aviator.  In 
certain  sections  of  the  country  and  through  the  generous  co- 
operation of  patriotic  (dtizens  interested  in  this  work,  gratify- 
ing progress  has  been  made  in  these  directions,  notably  be- 
tween Dayton,  Ohio,  and  Rantoul,  111. 

Soon  after  the  declaration  of  hostilities  with  Gei-many,  the 
Chief  Signal  Officer  called  to  the  attention  of  the  committee 
the  large  amount  of  material  which  was  coming  before  the 
War  Department,  comprising  inventions  and  suggestions  re- 
lating to  aeronautics  in  warfare,  and  asked  assistance  in  ex- 
amining and  disposing  of  such  material.  Accordingly,  this 
committee,  through  an  appropriate  sub-committee  appointed 
for  the  purpose,  has  acted  as  a  board  of  inventions  for  the 
Government  in  matters  relating  to  aeronautics,  and  since  the 
outbreak  of  hostilities  between  the  United  States  and  Germany 
it  has  weekly  examined  hundreds  of  suggestions  and  inven- 
tions pertaining  to  this  subject,  and  referred  to  it  by  the  War 
and  Na\-y  Departments,  in  addition  to  the  suggestions  and  in- 
ventions which  come  direct  to  the  committee.  This  work  has 
required  a  large  amount  of  time  and  careful  study,  and  has 
called  for  considerable  increase  in  the  technical  and  clerical 
staff  of  the  committee  in  order  to  care  for  the  very  large 
amount  of  examinations,  study,  and  con-espondence  with  in- 
ventors regarding  these  matters.  Several  suggestions  of  value 
have  been  received  and  brought  promptly  to  the  attention  of 
the  particular  Government  office  that  was  most  directly  inter- 
ested. 

During  the  year  the  committee  has  given  further  attention 
to  the  subject  of  the  definition  and  standardization  of  technical 
terms  used  in  aeronautics,  and  has  prepared  a  further  edition 
of  its  bulletin  on  the  subject  (Technical  Report  No.  15). 

On  recommendation  of  the  Advisory  Committee,  in  Decem- 
ber 1916,  the  War,  Treasury,  Interior  and  Commerce  Depart- 
ments adopted  the  metric  system  of  weights  and  measures  for 
all  drawings  and  calculations  on  aeronautical  matters,  for  use 
with  the  accompanying  English  equivalents. 

The  committee  has  made  progress  during  the  year  in  the 
study  and  investigation  of  the  following  problems: 

Stability  as  detennined  by  mathematical  investigation 

Air  speed  meters 

Wind  sections 

Aeronautical-engine  design 

Radiator  design 

Air-propeller  design  and  efficiency 

Forms  of  airplane 

Radiotelegraphy 

Non-corrosive  materials 


Flat  and  cambered  surfaces 

Terminal  connections 

Characteristics  of  constructive  materials 

Standardization  of  specifications  for  materials. 

First  Machine-Made  Liberty  Engine 

The  flrst  machine-made  Liberty  airplane  engine  was  com- 
jjleted  on  Thanksgiving  Day  and  a  substantial  number  will 
be  delivered  this  month.  Production  of  Liberty  airplane  en- 
gines on  a  quantity  basis  has  actually  begun,  while  at  the 
same  time  aviators  are  being  graduated  in  large  numbers  from 
training  schools  here  to  immediately  travel  to  the  fighting 
lines  in  Europe.  It  may  be  authoritatively  stated  that  the 
United  States  is  within  sight  of  realization  of  the  great  air- 
lleet  project  mapped  out  since  the  date  this  country  entered 
the  war. 

Figures  cannot  be  published  for  obvious  reasons,  but  it 
liecame  known  in  Washington,  following  the  return  of  mem- 
bers of  tlie  Aircraft  Board  from  an  inspection  trip  through 
tlie  country,  that  these  members  are  certain  that  another  60 
days  will  witness  men  and  machines  being  turned  out  at  a  rate 
insuring  success  to  the  original  plans.  Numerous  tests  have 
been  made  for  power,  gasoline  consumption  and  for  break- 
down, and  these  have  proven  the  engines  to  be  even  more 
powerful  and  efficient  than  was  originally  claimed  for  them. 
(Automotive  Industries,  vol.  37,  no.  24,  December  13,  1917, 
p.  1064). 

Exchange  of  Technical  Information 
with  the   AUies 

There  has  been  a  particularly  frank  and  free  intercliange 
of  naval  and  technical  information  between  the  countries  with 
which  we  are  allied  and  ourselves  which  has  been  of  great 
value  in  view  of  actual  war  experiences  abroad.  Not  only  as 
to  broad  policies,  but  also  with  respect  to  details  of  construc- 
tion and  tactics  we  are  in  close  touch.  The  "  partnership  of 
democratic  nations  "  has  thus  already  proved  its  efficacy  in  the 
conduct  of  naval  war. 

While  the  details  of  what  have  been  done,  and  how  we  have 
done  it,  must  wait  until  it  is  permissible  to  spread  them  upon 
public  record,  this  summary  may  be  given  to  our  people :  In 
the  navy  we  have  prepared  for  and  have  met  the  duties  of  the 
present;  we  are  preparing  for  and  are  confident  we  will  be 
able  to  meet  any  call  for  greater  duties,  for  more  exacting 
responsibilities.  The  best  way  to  secure  enduring  peace  is  to 
prepare  unceasingly,  night  and  day,  for  the  winning  of  the 
war.  (From  the  annual  report  of  the  Secretary  of  the  Navy, 
see  The  Official  Bulletin,  December  11,  1917,  p.  11) 


Burn   More  Wood,  Save  Coal, 
Administration  Urges 


Fuel 


The  Fuel  Administration  issues  the  following: 

"  The  United  States  Fuel  Administration,  in  cooperation 
with  the  Department  of  Agriculture,  has  inaugurated  an  inten- 
sive campaign  for  the  substitution  of  wood  for  coal.  The 
action  is  taken  as  a  means  of  conserving  the  coal  supply. 

"  In  this  connection  it  is  announced  that  the  Department  of 
Agriculture  will  provide  the  ser%'ices  of  expert  foresters,  who 
will  supervise  cutting  of  wood  so  that  no  damage  may  be  done 
to  growing  timber,  and  that  the  largest  use  may  be  obtained 
of  the  supply  of  wood. 

"  One  cord  of  hardwood  is  equal  to  a  ton  of  coal,  according 
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to  the  experts  of  the  Fuel  Administration.  The  Department 
of  Agriculture  and  the  Fuel  Administration  have  statistics 
showing  that  there  is  a  vast  quantity  of  dead  wood  in  many 
sections  of  the  country,  and  that  the  supply  in  many  com- 
munities is  sufBcient  for  domestic  purposes.  This  wood,  in 
many  instances,  is  destroyed  as  waste."  [Official  Bulletin, 
November  30,  1917,  p.  5) 

Enlistment  of  Students  in  the  Technical 
Schools 

The  Provost  Marshal  General  has  sent  the  following  tele- 
gram to  the  governors  of  all  states : 


"  Section  151,  Selective  Service  Regulations  is  amended  by 
the  addition  of  sub-paragra|)h  D  as  follows: 

"  Under  such  regulations  as  the  Chief  of  Engineers  may 
prescribe,  a  proportion  of  the  students,  as  named  by  the  school 
facult}',  pursuing  an  engineering  course  in  one  of  the  approved 
technical  engineering  schools  listed  in  the  War  Department, 
may  enlist  in  the  Enlisted  Reserve  Corps  of  the  Engineer  De- 
partment, and  thereafter,  upon  presentation  by  the  registrant 
to  his  local  board  of  a  certificate  of  enlistment,  such  certificate 
shall  be  filed  with  the  questionnaire,  and  the  registrant  shall 
be  placed  in  Class  5  on  the  ground  that  he  is  in  the  military 
service  of  the  United  States."  (Official  Bulletin,  December  11, 
1917,  p.  4) 


U.    S.   BUREAU  OF  STANDARDS 


IN  the  investigation  of  building  stones  of  the  United  States 
now  being  conducted  at  the  Bureau  of  Standards,  the  tests 
of  sandstones  have  been  completed  and  work  begun  on  the 
Indiana  limestones  with  a  view  to  grading  as  to  quality  and 
use.  The  special  experimental  freezing  apparatus  for  testing 
the  stone  has  been  installed  and  is  now  ready  to  put  into 
operation. 

Stresses  on  Floors.  Investigation  is  being  made  of  working 
stresses  and  loads  on  floors  built  under  the  regulations  of  the 
Baltimore  Code  as  compared  with  floors  built  under  Govern- 
ment regulations.  Preparations  have  been  completed  for  the 
testing  of  three  floors  for  the  Bureau  of  Yards  and  Docks, 
Navy  Department.  These  tests  are  to  be  made  on  concrete 
floors  in  warehouses  located  at  New  London,  Conn.,  Charles- 
ton, S.  C,  and  Hampton  Roads,  Va.  It  is  anticipated  that 
these  tests  will  be  made  within  the  next  few  weeks.  The 
results  will  afford  an  excellent  opportunity  for  the  investiga- 
tion of  flat-slab  floor  design,  as  the  floors  in  question  are 
designed  by  three  different  systems  to  carry  the  same  live 
load. 

Cement  Testing.  The  amount  of  cement  testing  done  by 
the  Bureau  of  Standards  has  increased  800  per  cent  during 
the  past  month  over  the  corresponding  period  twelve  months 
ago. 

Steel  Wheels  for  Motor  Trucks.  A  number  of  truck  wheels 
were  tested  for  the  War  Department,  covering  different  makes 
of  wheels.  The  wheels  were  submitted  in  pairs,  each  including 
a  front  and  a  rear  wheel.  The  testing  was  done  in  a  large 
3,200,000-lb.  Emery  testing  machine. 

Test  of  Stop  Watches.  The  Bureau  has  carried  out  tests 
on  1200  stop  watches  to  determine  their  accuracy  with  a  view 
to  acceptance  on  contracts.  Runs  of  30  sec,  1  min.,  and  5  min. 
were  made  on  each  watch  and  a  tolerance  of  0.4  sec.  was 
allowed.  Only  10  per  cent  of  the  watches  failed  to  pass  the 
test,  some  for  defective  mechanism  and  the  majority  for  ex- 
ceeding the  tolerance. 

Investigation  on  Cloth  Tapes.  A  comparative  test  of  sam- 
ple cloth  tapes  was  made  to  determine  which  would  be  most 
suitable  for  use  in  rough  measurements  such  as  the  measure- 
ment of  hulls  of  vessels  of  the  Steamboat  Inspection  Service. 
This  test  included  determination  of  the  errors  of  the  tapes; 
the  change  in  length  with  tension;  the  recovery  of  length 
after  tension  had  been  applied ;  the  effect  of  moisture  on  the 
tapes  in  their  original  condition  when  new,  and  the  effect 
upon  these  factors  of  wear  upon  the  tape.  To  ascertain  the 
latter,  the  tapes  were  run  by  means  of  a  motor  and  idler 
pulley  over  a  series  of  obstructions  covered  with  sandpaper 


that  removed  part  of  the  coating  in  a  manner  similar  to  what 
would  take  place  in  use.  One  of  the  tapes  was  a  so-called 
metallic  tape  having  several  threads  of  metal  tinsel  running 
lengthwise  of  the  tape.  The  other  was  a  linen  tape  without 
such  threads.  The  latter  tape  showed  greater  changes  in  the 
first  part  of  the  test  and  its  surface  was  worn  off  more  in 
the  latter  part  of  the  test,  resulting  in  greater  exposure  to 
the  efforts  of  moisture  and  consequent  shrinkage  of  the 
tape. 

Instruments  and  Methods.  A  new  profile  device  is  being 
constructed  from  two  discarded  theodolites  and  a  "  last-word 
indicator,"  and  will  give  errors  in  profiles  without  computa- 
tion, thus  making  a  great  saving  in  time.  Another  important 
feature  is  the  method  of  adjusting  profiles,  which  separates 
the  adjustments  necessary  for  proper  alignment  to  two  definite 
motions. 

Short-Weight  Mine  Scales.  Note  may  be  made  of  the  suc- 
cessful conclusion  of  cases  against  mining  companies  in  Mary- 
land, inaugurated  by  the  Grand  Jury  of  Allegheny  County, 
as  a  result  of  disclosures  made  by  the  Bureau  after  a  test  of 
nine  scales  in  this  region.  One  company  was  fined  $900  and 
costs.  Sentence  was  withheld  in  another  case  until  the  con- 
Qlusion  of  negotiations  between  the  miners  and  the  company 
regarding  the  pajTuent  of  back  wages  which  have  accumulated 
as  a  result  of  short  weighing  of  coal  mined. 

Infra-Red  Spectroscopy.  During  November  the  work  on 
infra-red  photography  was  continued.  Data  were  collected- 
which  will  enable  the  absorption  lines  in  the  solar  spectrum 
to  be  classified  as  solar  or  terrestrial.  The  latter  are  due  to 
the  selective  absorption  of  the  earth's  atmosphere.  The 
spectra  of  iron  and  cobalt  have  been  extended  well  beyond 
10,000  Angstrom  units  or  1  (x.,  and  the  nickel  spectrum  has 
been  photographed  to  9700  A.  The  measurements  of  iron 
and  cobalt  spectra  have  been  collected  and  the  data  are  ready 
for  publication.  A  preliminary  report  on  the  solar  work  has 
been  sent  to  press  and  will  shortly  be  available.  An  important 
development  of  this  work  is  its  application  to  military  pho- 
tography. 

Engineering  Research.  A  large  number  of  engineering 
problems  are  being  investigated  by  the  Bureau,  among  which 
some  typical  examples  may  be  cited:  design  of  airplane  thrust 
and  torque  dynamometer,  investigation  of  aluminum  struts, 
magneto  couplings,  arc-welded  sheets  for  lifeboat  construction, 
design  of  instrument  for  measuring  tension  in  airplane  cables, 
machine-tool  investigation,  investigation  of  structural  columns, 
and  many  other  problems  of  militarj'  importance  where  the 
subjects  are  of  confidential  character. 


NEWS  OF  OTHER  SOCIETIES 


Society  of  Naval  Architects  and  Marine 
Engineers 

LOYAL  support  of  the  Government  in  the  present  crisis 
was  pledged  by  the  Society  of  Naval  Architects  and 
Marine  Engineers  at  its  annual  meeting  held  in  New  York, 
November  15  and  16,  and  at  the  same  time  in  a  petition  to  the 
President  of  the  United  States  an  earnest  plea  was  made  for 
the  appointment  of  a  representative,  builder  of  merchant  ves- 
sels as  a  member  of  the  Council  of  National  Defense,  where 
other  important  industries  engaged  iu  war  work  are  now  repre- 
sented. 

Throughout  the  meetings,  and  at  the  annual  banquet  which 
followed  and  was  addressed  by  the  Secretary  of  the  Navy, 
the  general  manager  of  the  United  States  Shipping  Board 
Emergency  Fleet  Corporation  and  representative  shipbuild- 
ers, the  difficulties  which  shipbuilders  are  now  facing,  arising 
from  the  shortage  of  labor,  labor  troubles  and  the  urgent  need 
of  increased  production,  were  constantly  referred  to.  Two 
of  the  papers  presented  at  the  technical  meetings  dealt  with 
various  phases  of  the  labor  problem.  The  first  described  the 
service  department  which  has  recently  been  established  at  the 
Fore  River  shipyard,  and  which  has  proved  so  successful  that 
the  underlying  principles  on  which  it  is  based  are  now  being 
extended  to  all  shipyards  of  the  counti-y  through  the  Industrial 
Service  Department  of  the  Emergency  Fleet  Corporation. 
The  other  paper,  by  Naval  Constructor  T.  G.  Roberts,  U.  S.  N., 
analyzed  the  principles  of  industrial  management,  especially 
as  applied  to  the  organization  of  a  shipyard.  Still  another 
phase  of  the  labor  question  as  apjjlied  to  the  manning  of  the 
emergency  fleet  was  discussed  in  a  paper  on  the  Progress  of 
Marine  Engineering  and  the  Education  of  Marine  Engineers. 

The  effect  of  the  war  on  ship  design  and  construction  was 
reflected  in  at  least  three  papers.  The  first  described  the 
method  of  building  fabricated  ships,  as  developed  by  the 
Chester  Shipbuilding  Company,  Ltd.,  and  the  Merchant  Ship- 
building Corporation.  The  second  gave  the  results  of  tests 
at  the  Government  experimental  tank  in  Washington  on 
models  of  cargo  ships  with  lines  of  simple  form,  where  the 
ordinary  ship  sections  are  replaced  by  straight-line  sections 
with  rounded  bilges.  The  results  of  these  experiments  led  the 
author,  Naval  Constructor  William  Mclntee,  U.  S.  X.,  to  the 
conclusion  that  cargo  vessels  can  be  built  on  simplified  lines 
which  will  give  practically  as  good  results  from  the  resistance 
standpoint  as  those  built  on  the  present  conventional  lines. 
If  propulsive  eflficiency  is  also  taken  into  account,  it  is  believed 
that  the  simplified  form  will  have,  at  least  in  certain  cases, 
advantages  over  the  present  type.  The  third  paper,  by  Robert 
W.  Morrell,  hull  superintendent  of  the  Standard  Oil  Company 
of  New  Jersey,  outlined  recent  developments  in  tank-steamer 
construction,  showing  that  the  total  tonnage  of  American  tank- 
ers now  in  service  represents  about  20  per  cent  of  the  total 
American  steel-vessel  tonnage,  exclusive  of  that  on  the  Great 
Lakes,  as  against  10  per  cent  at  the  beginning  of  1915.  Pre- 
vious to  1915,  the  average  size  of  the  modern  tanker  was  5200 
tons,  while  at  present  it  has  increased  to  9100  tons.  Along 
with  the  increased  size  has  come  the  development  of  the  shelter- 
deck  type  of  vessel,  and  a  growing  tendency  to  adopt  a  straight 
sheer  line  amidships.  Special  constructional  features  which 
have  recently  been  developed  are  the  adoption  of  the  rolled 
tee-bar  section  for  oiltight  work  and  the  use  of  the  multiple 
punch.  In  closing,  Mr.  Morrell  points  out  that  as  all  of  the 
tank  vessels  now  under  construction  are  for  1917-1918  deliv- 


ery, and  as  the  Shipping  Board  has  failed  to  provide  for  any 
tank-steamer  construction  in  its  shipbuilding  program,  the 
building  of  tank  ships  will  soon  be  at  a  standstill  in  this  coun- 
try, in  spite  of  the  fact  that  the  transportation  of  oil  is  one  of 
the  greatest  necessities  in  the  war. 

The  submarine  question  was  taken  up  in  two  papers,  one 
by  Naval  Constructor  E.  S.  Land,  U.  S.  N.,  which  discussed 
the  relative  advantages  and  disadvantages  of  single-  and 
double-hull  types  of  submarines,  and  the  other  by  Marley  F. 
Hay,  which  outlined  the  influence  of  the  war  on  submarine 
policy  and  advocated  a  new  type  of  submarine,  designated  as 
a  contra-submarine,  especially  designed  for  offensive  warfare 
against  submarines. 

Several  papers  dealt  with  various  auxiliaries  on  board  ship, 
one  by  Dr.  K.  Suyehiro  of  Japan,  describing  an  ingenious  de- 
vice for  comparing  the  rotation  of  shafts;  another  by  H.  L. 
Hibbard,  reviewing  the  applications  of  electricity  to  various 
auxiliaries  on  shipboard,  and  a  third  by  Elmer  A.  Sperry, 
giving  the  results  of  the  application  of  gyro  stabilizers  on 
board  ship  for  the  prevention  of  rolling.  Valuable  data  were 
also  given  by  W.  W.  Smith  in  a  paper  on  Wind  and  Fouling 
Resistance  on  the  Naval  Collier  Neptune,  as  determined  both 
by  model  experiments  in  the  Washington  wind  tunnel  and  from 
the  service  performance  of  the  vessel,  and  by  Messrs.  A.  G. 
Mattsson  and  Thomas  Durkin,  in  a  paper  giving  power  and 
economy  tests  of  one  of  the  most  eflBeient  ore  carriers  on  the 
Great  Lakes. 

H.  H.  Brown. 


National   Machine   Tool   Builders'  Association 

The  Annual  Meeting  of  the  National  Machine  Tool  Builders' 
Association  was  held  at  the  Hotel  Astor  in  New  York  on 
October  30-31. 

The  Machine  Tool  Builders'  Association,  composed,  as  it  is, 
of  the  owners  and  the  executive  heads  of  machine-tool-building 
concerns,  generally  devotes  its  time  more  to  tlie  commercial 
than  to  the  engineering  side  of  the  business.  The  session  was 
marked  by  a  very  keen  interest  in  present  conditions.  Presi- 
dent J.  B.  Doan  set  the  keynote  in  calling  attention  to  the  very 
important  part  that  the  machine-tool  builders  now  play  in  the 
necessities  of  the  Government.  Followed,  as  this  was,  by  a 
talk  by  Mr.  Henry  Japp,  C.  B.  E.,  Deputy  Director  General 
in  U.  S.  for  British  Minister  of  Munitions,  the  members  and 
guests  were  still  more  impressed  with  the  obligations  resting 
upon  them  in  the  present  crisis. 

In  an  executive  session,  Mr.  George  E.  Merryweather  talked 
in  a  very  intimate  manner,  and  impressed  by  citation  of 
actually  existing  conditions  the  necessity  incumbent  upon  the 
machine-tool  builder  to  urge  forward  work  in  this  industry. 

While  there  is  no  doubt  but  that  the  membership  in  all  cases 
have  been  feeling  the  responsibility  that  is  upon  them  at  this 
time,  yet  this  meeting  impressed  upon  them  more  than  ever 
that  the  greatest  possible  efforts  that  they  could  make  would 
be  needed  to  help  improve  conditions.  Guns  and  ammunition 
are  needed,  and  in  large  quantity,  but  before  they  can  be  pro- 
duced to  the  extent  that  they  should  be,  machine  tools  of  nearly 
all  types  are  wanted  to  produce  them,  and,  as  one  speaker 
expressed  it,  while  there  might  be  a  change  in  conditions  later, 
today  the  machine-tool  industry  is  the  one  that  the  manufac- 
turers of  all  types  are  looking  to  to  get  out  their  production. 

It  is  inspiring  and  helpful  to  participate  in  such  a  meeting 
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as  this  was— to  see  the  response  of  men  to  the  call  when  the 
necessities  are  visualized  to  them  relative  to  their  own  busi- 
nesses, and  they  respond  with  the  purpose  of  doing  not  their 
"  bit,"  but  their  whole. 

The  keynote  of  service  that  President  HoUis  struck  at  the 
time  of  installation  into  office  last  year,  permeates  not  only  the 
general  engineering  branches,  but  every  branch  of  the  sendee 
with  which  engineers  and  their  co-workers  have  to  do,  and  the 
complete  printed  report  of  this  meeting,  when  it  appears,  will 
be  well  worth  careful  reading  by  all. 

At  the  business  meeting,  J.  B.  Doan,  of  the  American  Tool 
Works  Co.,  Cincinnati,  was  elected  president. 

W.  A.  VlALL. 

Catalogue  Studies 

Through  the  courtesy  of  Mr.  George  Francis  Wliipple,  the 
United  Engineering  Society  Library  has  received  a  complete 
set  of  the  Catalogue  Studies  compiled  by  him,  together  with 
a  bookcase  for  the  fifty-five  volumes  comprising  the  set  at 
present. 

This  work  represents  an  attempt  on  the  part  of  some  one 
hundred  and  fifty  manufacturers  of  technical  merchandise  to 
make  their  catalogues  more  useful  for  reference  purposes  than 
such  publications  usually  are.  The  machine  catalogue  of  to- 
day is  an  expensive  and  valuable  book,  useful  not  only  as  a 
price  list  of  the  manufacturer's  products,  but  also  frequently 
as  a  manual  of  current  practice,  and  for  its  tables  of  various 
constants,  formulae,  etc.  Many  catalogues  are  distinctly  valu- 
able as  textbooks  for  educational  purposes.  Nowhere  else  are 
the  latest  approved  methods  so  promptly  available  in  print. 

This  material  has,  unfortunately,  not  been  easily  accessible 
in  the  past.  This  is  partly  due  to  the  form  in  which  it  is 
published,  partly  to  the  difficulty  of  separating  the  useful 
material  from  that  of  little  relevance,  and  partly  to  the  lack 
of  any  key  or  index  to  that  portion  which  is  worth  while. 

To  remove  these  difficulties  has  been  the  object  of  Mr.  Whip- 
ple and  the  firms  represented  in  this  collection.  The  valuable 
catalogues  issued  by  these  firms  have  been  selected  and  assem- 
bled in  fifty-four  binders  of  convenient  sizes.  An  additional 
binder  contains  blueprints,  charts,  etc. 

This  Month's  Abstracts 

In  the  section  Air  Engineering  a  practical  method  is  recom- 
mended for  measuring  air  delivered  by  a  turbo-blower;  also 
the  drop  of  pressure  in  compressed-air  hose  is  discussed  on  the 
basis  of  tests  carried  out  at  the  University  of  California. 

An  article  on  the  hardening  of  aluminum  bronze  is  induectly 
abstracted  from  a  German  publication.  It  may  be  mentioned, 
in  this  connection,  that  with  the  exception  of  a  few  publica- 
tions, mainly  those  concerned  with  aeronautics,  marine  engi- 
neering and  internal-combustion  engineering,  there  is  at  pres- 
ent no  prohibition  on  the  part  of  the  German  Government  of 
the  export  of  engineering  publications.  It  has  been  stated, 
however,  that  the  classes  above  referred  to,  as  well  as  some 
of  the  medical  and  surgical  periodicals,  are  not  allowed  to  leave 
the  country. 

In  the  section  Firing  and  Fuels  is  reproduced  a  chart  pre- 
pared by  Walter  N.  Polakov,  Mem.Am.Soc.M.E.,  with  whieli 
to  make  various  records  for  coal. 

Another  article  abstracted  from  Poiver  deals  with  the  con- 
trol of  smoking  chimneys  and  describes  a  system  of  electric 
signaling  by  which  an  outside  observer  can  call  the  atten- 
tion of  the  firing  squads  to  the  fact  that  their  stack  is  smoking. 
The  subject  of  the  flow  in  channels  with  large  expansion  ratio 
is  abstracted  in  the  section  Hydraulics.     The  classification  of 


this  article  is,  however,  somewhat  uncertain,  as  it  deals  both 
with  the  flow  of  air  and  the  flow  of  water. 

In  the  section  Machine  Shop  will  be  found  brief  answers 
given  by  various  machine-tool  builders  showing  their  attitude 
toward  motor  drive.  It  is  significant  that  the  majority  clearly 
recognize  the  value  of  motor  drive,  and  that  not  a  single  com- 
pany expresses  its  disapijroval  of  this  system. 

A  discussion  of  mspection  of  screw  gages  for  munitions  of 
war  has  been  abstracted  from  a  pamphlet  published  by  H.  J. 
Bingham-PoweU,  of  the  British  Ministry  of  Munitions  in  the 
United  States.  We  understand  that  this  pamphlet  is  to  be  re- 
printed in  part  or  in  full  in  an  early  issue  of  the  American 
Machinist. 

In  the  same  section  attention  is  called  to  a  brief  list  of  speci- 
fications for  munitions  prepared  by  the  Library  of  the  Engi- 
neering Societies.  While  not  claiming  to  be  comprehensive, 
this  list,  it  is  believed,  will  prove  of  interest. 

The  refrigerator  cars  of  the  Baltimore  &  Ohio  Railroad,  de- 
scribed and  illustrated  in  the  section  RaUroad  Engineering,  are 
of  interest  in  tliat  the  system  of  insulation  is  materially  differ- 
ent from  the  usual  practice.  The  bulkheads  of  the  ice  chambers 
are  also  made  in  a  novel  way. 

In  the  same  section,  Railroad  Engineering,  an  editorial  has 
been  abstracted  from  the  h'ailaaii  Et'vii'ir  cunceiuing  standard- 
ization vs.  improvement.  The  entrance  of  the  United  States 
into  the  war  suddenly  necessitating  the  production  of  vast 
quantities  of  direct  and  indirect  war  material  largely  in  shops 
not  designed  to  handle  the  particular  class  of  material  required, 
led  the  various  boards  to  the  adoption  of  a  rather  intensive 
system  of  standardization.  This,  in  its  turn,  prompted  an  ef~ 
fort  to  extend  standardization  to  fields  where  it  was  but  spar- 
ingly known  before.  As  shown  by  the  editorial  abstracted  and 
by  the  account  of  the  meeting  of  the  Aeronautical  Society  of 
America,  also  in  this  issue,  this  tendency  is  beginning  to  meet 
opposition  from  various  quarters.  It  may  be  of  interest  in  this 
connection  to  recall  that  Sir  David  Henderson,  formerly  in 
charge  of  aircraft  production  in  Great  Britain,  has  also  pub- 
licly cautioned  this  country  against  excessive  standardization. 

In  the  section  Steam  Engineering  are  two  articles — one  on 
nozzle  characteristics  and  the  other  on  purifying  circulating 
water  for  surface  condensers — which  were  indirectly  abstracted 
from  German  publications. 

Cleaning  condenser  tubes  in  place  with  hydrochloric  acid, 
as  practiced  in  South  Africa,  is  described  and  illustrated.  It 
appears  that  this  method  gives  good  results,  but  is  rather- 
expensive  unless  the  acid  can  be  secured  at  very  low  cost. 

In  the  same  section  J.  C.  Hobbs,  Mem.Am.Soc.M.E.,  de-- 
scribes  a  gas-fired  boiler  installation  (from  a  paper  before  the- 
Engineers'  Society  of  Western  Pennsylvania).  This  installa- 
tion is  of  interest  in  many  respects  as  several  constructional 
difficulties  had  to  be  overcome.  Among  other  things,  it  de- 
scribes a  horizontal-type  baffle  in  the  boilers,  and  a  special 
gas  burner  permitting  an  absolute  control  of  the  relative  quan^ 
titles  of  gas  and  air. 

Heat  transfer  from  air  to  pipes  forms  the  subject  of  an  ex- 
tensive discussion  by  Charles  H.  Herter  before  the  American 
Society  of  Refrigerating  Engineers.  One  of  the  conclusions 
arrived  at  by  the  writer  is  that,  within  certain  limits  of  velocity 
of  flow,  the  coefficient  of  heat  transfer  from  air  to  pipe  varies 
approximately  as  the  two-thirds  power  of  the  velocity  instead 
of  as  the  square  root  of  the  velocity  as  has  frequently  been 
stated. 

Friction  of  slime  pulp  in  pipes  is  discussed  by  E.  J.  Lasch- 
inger  in  a  paper  before  the  South  African  Institution  of  Engi- 
neers and  is  abstracted  in  the  section  Yaria. 
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For  Articles  on  Subjects  Relating  to  the  War,  see  Aeronautics,  Firing  and  Fuel, 
Munitions,  Railroad  Engineering,  Varia. 


Aeronautics 

International  Aircraft  Standards.  The  following  stand- 
ards were  recently  adopted  by  the  International  Aircraft 
Standards  Board : 

Specification  for  Soft  Solder.  The  specification  determines 
the  composition  of  the  solder  and,  among  other  things,  de- 
mands that  it  be  made  from  new  tin  and  commercially  pure 
new  lead. 

Babbitt  Metal  for  Bronze-Backed  Bearings.  The  specifica- 
tion determines  the  composition  of  the  material  and  the  meth- 
ods for  taking  a  sample  for  analysis  and  of  manufacture.  No 
scrap  is  permitted  to  be  used  other  than  that  produced  in  the 
manufacturers'  own  plants,  and  which  is  of  the  same  composi- 
tion as  the  material  specified. 

Seamless  Brass  Tubes.  The  specification  determines  the 
composition  of  the  material,  method  of  manufacture,  physical 
properties  and  tests.  It  is  stated  that  this  tubing  is  resistant 
to  the  corrosive  action  of  salt  water,  salt  air  and  gases.  As 
regards  tests,  the  following  are  specified :  flattening  test,  ex- 
panding test,  and  hydrostatic  pressure  test,  in  the  latter  case 
with  a  tensile  stress  of  7000  lb.  per  sq.  in.  in  the  tube,  but  in 
no  case  shall  a  test  pressure  of  more  than  1000  lb.  per  sq.  in. 
be  required.  A  table  of  tolerances  of  outside  diameters  and 
wall  thicknesses  is  also  given.  Among  other  things,  it  is  stated 
that  when  no  length  is  specified,  the  tubes  may  be  shipped  in 
stack  length  of  10  ft.  to  14  ft.  When  ordered  in  definite 
lengths,  no  length  shall  be  less  than  that  specified. 

Phosphor-Bronze  Castings  for  Bearings. 

Cold-Boiled  or  Drawn  Carbon-Steel  Bars.  A  table  is  given 
showing  the  physical  properties  indicated  by  a  tensile  test; 
namely,  minimum  tensile  strength,  minimum  yield  ponit,  mini- 
mum elongation  in  2  in.  or  proportion  gage  length,  iuid 
minimum  reduction  of  area  for  bars  under  0.75  in.  diameter 
of  width  across  the  t!ats  from  0.75  to  1.50  in.  and  over  1.50  in. 
The  composition  is  indicated  with  maximum  phosphorus  0.045 
and  maximum  sulphur  0.050,  except  for  electric-  or  crucilile- 
furnace  steel,  where  the  maximum  allowable  perceiitnge  of 
phosphorus  and  sulphur  may,  at  the  option  of  the  purchaser, 
be  limited  to  0.034  per  cent. 

Anvandandet  ap  Logaritmiska  Polarkurvor,  vid  Bki:ak- 
NiNG  ap  Flygmaskiner,  Henry  Kjellson,  Teknisk  Tidskrift, 
Mekanik,  47  Arg.,  Hiift  10,  October  10,  1917,  pp.  85-87,  3 
figs.  Application  of  logarithmic  polar  curves  to  calculations 
of  heavier-than-air  flying  machines. 


The  Sopwith  Triplane.  Automotive  Industries,  vol.  37, 
no.  24,  December  13,  1917,  p.  1044. 

The  IfiO  HP.  Benz  and  Mercedes  Aircrapt  Excixes  Com- 
pared. Aviation,  vol.  3,  no.  9,  December  1,  1917,  pp.  610-615, 
31  figs.,  8  tables.  Comparative  data  are  given  as  to  the  gen- 
eral detailed  dimensions,  friction  losses  in  engines,  gas  veloci- 
ties, inertia  forces,  valve  details,  power  curves,  crankshaft 
dimensions,  etc.  Various  parts  of  the  two  engines  are  il- 
lustrated side  by  side  so  as  to  show  the  respective  construc- 
tions. 

Airscrew  Analysis,  A.  F.  Zahm.  Aviation,  vol.  3,  no.  9, 
December  1,  1917,  pp.  601-608,  15  figs.  Aerodynamic  analysis 
of  the  operation  of  an  airscrew,  followed  by  a  stress  analysis. 
Among  other  things,  the  writer  shows  a  propeller  computer 
which  is  a  kind  of  slide  rule  by  which  the  thrust  eiSeiency  and 
various  intensive  properties  of  a  propeller  blade  can  be  quickly 
derived. 

Some  Notes  op  the  Airscrew  and  the  Problem  op  Opti- 
mum Diameter,  E.  P.  King.  Aeronautics,  vol.  13,  no.  210 
(new  series),  October  24,  1917,  pp.  308-314,  6  figs.  Discus- 
sion of  a  method  of  determining  the  best  diameter  for  a 
propeller,  such  method  to  be  employed  in  a  particular  case 
where  restrictions  as  to  engine  power,  speed  and  revolutions 
are  completely  defined.  The  writer  attempts  to  reconcile  the 
Newtonian  method  with  the  blade  method  and  expresses  the 
belief  that  there  is  no  real  discrepancy  between  the  two 
methods,  except  in  quantities  utilized. 

French  and  British  Stationary  Aero  Engines.  Flight. 
no.  462  (no.  44,  vol.  9),  Nov.  1,  1917,  pp.  1137-1139,  16  "figs. 

Biplan  allemand  bi-moteur  trlplace  Friedrichshapen, 
450  HP.,  type  G  H.  L'Aerophile,  25  Annee,  nos.  19-20,  Octo- 
ber 1-15,  1917.  Description  of  a  twin-engined  three-passenger 
German  biplane  carrying  450  hp.  in  engines. 

Metal  in  Aeroplane  Construction,  A.  Pomilio.  Aerial 
Age  Weekly,  vol.  0,  no.  9,  November  12,  1917,  p.  378. 

Economy  op  Tight  Air  Hose  Connections,  Glenn  B. 
Harris.  American  Machinist,  vol.  47,  no.  23,  December  6, 
1917,  pp.  985-986.  Points  out  the  frequent  occurrence  of 
costly  leaks  in  air  lines  and  hose,  and  recommends  a  number 
of  remedies  to  prevent  the  costly  waste  of  power. 
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Air  Engineering 

Measuring  Air  Delivered  by  a  Turbo-Blower,  Thomas  G. 
Estep,  Jr.  In  the  measurement  of  air  delivered  by  a  turbo- 
blower to  blast  furnaces  a  new  problem  has  been  presented  to 
engineers.  It  is  very  essential  that  the  volume  of  air  delivered 
to  the  furnace  be  known  at  all  times,  and  it  is  even  desirable 
that  a  continuous  record  of  this  quantity  be  obtained  so  that 
a  comparative  studj-  of  the  furnace  operation  can  be  made. 

The  blower  itself  does  not  give  any  means  of  determining 
this  quantity.  On  the  other  hand,  as  it  produces  a  steady  flow, 
any  of  the  approved  methods  of  measuring  gases  can  be  used, 
the  only  question  being  to  select  the  most  accurate  and  simple 
method.  A  pilot  tube  in  the  intake  pipe  suggests  itself  as  a 
simple  means  of  measurement,  but  before  such  an  installation 
will  give  reasonably  accurate  results  certain  factors  must  be 
taken  into  consideration,  such  as  the  uniformity  of  the  internal 
diameter  of  the  intake  pipe,  the  possibility  of  eddy  currents 
in  the  pipe  due  to  the  presence  of  ring  seams,  and  finally  the 
possibility  of  the  intake  pipe  being  so  short  that  the  flow  does 
not  become  uniform  before  being  measured. 

The  writer  recommends  as  the  best  solution  a  combination 
of  a  standard  orifice  and  a  pitot  tube.  The  standard  orifice 
may  be  placed  in  the  end  of  the  intake  pipe  directly  under  the 
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Fig.  1     Drop  in  Pressuee  in  Woven  Hose  against  Air 
Delivered  at   Different   Pressures 


hood,  and  the  jiitot  tube  used  to  measure  the  velocity  of  the 
air  leaving  the  orifice. 

With  this  arrangement  practically  no  changes  are  required 
in  the  intake  pipe.  The  hood  may  have  to  be  raised  a  little 
in  order  to  install  a  screen  and  give  a  free  inlet  to  the  orifice. 
Some  tests  made  at  the  laboratories  of  the  Carnegie  Institute 
of  Technology  showed  that  if  the  hood  was  at  least  one-quarter 
the  diameter  of  the  pipe  away  from  the  orifice  it  would  have 
no  influence  on  the  1  ow. 

"With  the  orifice  at  the  end  of  the  pipe  the  velocity  of  ap- 
proach is  zero,  which  facilitates  the  construction  of  the  chart 
of  the  recording  mechanism.  Further,  with  this  location  of  the 
orifice,  static-pressure  determinations  are  not  necessary,  and  the 
pitot  tube  in  reality  becomes  a  simple  impact  tube,  with  just 
one  connection  to  the  recording  device. 

The  length  of  the  intake  pipe  has  no  influence  on  the  meas- 
urements. If  the  orifice  diameter  bears  the  proper  relation  to 
the  pipe  diameter,  the  loss  in  pressure  in  negligible.  Carnot 
many  years  ago  proposed  an  equation  for  this  loss,  as  follows : 


Lost  head 


(F,-F,)  = 


where  V^  =  velocity  of  fluid  in  pipe,  ft.  per  sec. 
V,  =  velocity  of  fluid  in  orifice,  ft.  per  sec. 
g  =  acceleration  due  to  gravity,  ft.  per  sec. 


and  the  lost  head  is  in  feet  of  the  fluid  being  measured.  Tests 
made  at  the  Carnegie  Institute  of  Technology  showed  that  this 
equation  will  give  fairly  close  results.  When  the  velocities  are 
low  the  calculated  loss  is  too  high,  and  when  the  velocities  are 
high  the  equation  gives  results  too  low.  Over  the  range  of 
velocities  used  in  the  tests,  the  variation  of  the  actual  and 
calculated  loss  did  not  exceed  7  per  cent.  If  an  orifice  diam- 
eter of  about  six-tenths  of  the  pipe  diameter  is  used,  and  the 
lost  head  reduced  to  actual  additional  horsepower  required  to 
drive  the  turbo-blower,  it  is  found  that  it  amounts  to  less  than 
one  half  of  one  per  cent.  (The  Blast  Furnace  and  Steel 
Plant,  vol.  5,  no.  12,  December  1917,  pp.  558-559,  1  fig.,  pe) 

Drop  op  Pressure  in  Compressed-Air  Hose,  AValter  S. 
Weeks.  Data  of  tests  made  last  year  under  the  writer's  direc- 
tion in  the  Mining  CoUege  of  the  University  of  California  to 
determine  the  drop  in  pressure  that  compressed  air  undergoes 
in  passing  through  a  50-ft.  length  of  commercial  air-drill  hose. 

The  tests  were  made  on  %-  and  1-in.  hose,  and  the  results 
are  presented  in  the  form  of  charts,  of  which  the  one  for  the 
34-in.  hose  is  reproduced  in  Fig.  1.  Approximate  tests  were 
also  made  on  the  drop  through  the  fittings  alone,  but  this 
proved  to  be  quite  negligible. 

The  writer  also  makes  some  practical  suggestions.  It  is  nec- 
essary to  have  the  hole  in  the  hose  of  the  specified  size.  The 
hose  with  the  most  "  give "  has  the  least  drop  in  pressure, 
because  when  it  is  under  pressure  the  diameter  of  the  hose  is 
slightly  increased.  Wire-wound  hose  is  very  rigid,  and  in  ad- 
dition often  corrugated  by  the  tight  winding.  These  corruga- 
tions increase  friction  and  constrict  the  opening.  (Western 
Engineering,  vol.  8,  no.  11,  November  1917,  pp.  434-435,  3 
figs.,  e) 

Attention  is  called  in  this  connection  to  the  article.  Economy 
of  Tight  Air-Hose  Connections,  Glenn  B.  Harris,  American 
Machinist,  vol.  47,  no.  23.  December  6,  1917,  pp.  985-986. 

Cooling 

Mechanical  Water  Cooling  on  the  "  Heenan  ''  Prin- 
ciple. Indian  and  Eastern  Engineer,  New  Series,  vol.  41,  no. 
13,  September  1917,  pp.  85-86,  2  figs.  Description  of  the 
"  Heenan "  cooler  applied  particularly  for  cooling  jacket 
water  of  stationarj'  gas  engines.  The  cooler  consists  of  cylin- 
ders built  up  of  galvanized  sheeting  wound  into  the  form  of 
a  spiral  with  the  air  space  to  each  convolution.  It  will  be 
described  more  fuUy  in  an  early  issue  of  The  Journal. 

Engineering  Materials 

Hardening  of  Aluminum  Bronze.  According  to  an  article 
in  the  Giesserei  Zeitung  for  June  1,  aluminum  bronzes  can 
be  improved  by  thermal  treatment.  When  they  contain 
less  than  7  per  cent  copper,  the  thermal  treatment  will  not 
affect  the  properties  much.  Higher-grade  bronzes  can  be 
hardened,  however,  and  by  the  further  addition  of  iron, 
silicon  and  other  elements  the  mechanical  properties  of  the 
alloys  can  be  much  varied.  Thus,  e.g..  bronzes  can  be  pre- 
pared ha^•ing  a  Brinell  hardness  of  100  without  being  brit- 
tle. An  aluminum  bronze  resembling  in  its  mechanical  prop- 
erties a  0.35  carbon  Swedish  steel  was  given  hardness  values 
ranging  from  100  to  260  bj'  various  thermal  treatments;  such 
bronzes  of  great  hardness  will  answer  as  bearing  metals  even 
for  high  speeds.  The  following  figures  are  given  as  to  the 
properties  of  a  10  per  cent  aluminum  bronze  containing  some 
titanium,  the  percentage  of  which  is  not  quoted : 
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Bronze  as  Quenched  After  Thermal  Treatment 


Cast.  Bronze. 

Limit  of  elasticity 9.6  19. S 

Tensile  strength 51.8  73.6 

Elongation 19.5  1.0 

Contraction  of  area...      33.7  0.8 

Brinell  hardness 100  262 


at  Different  Temperatures 

27.7  to  19.2  kg.  per  sq.  cm. 

67.7  to  64     kg.  per  sq.  cm. 
5.5  to    1.4  per  cent 
9     to  18.5  per  cent 

158  to  140 


{The  Journal  of  Industrial  and  Engineering  Chemistry,  vol. 
9,  no.  12,  December  1917,  ])p.  1144,  p) 

Test.s  of  Cork  for  Friction  Clutches  and  Other  Similar 
PuRPO.SES,  G.  G.  Becknell  and  C.  N.  Wenrieh.  American  Ma- 
chinist, vol.  47,  no.  23,  December  6,  1917,  p.  972.  Data  on 
cork  tests  obtained  in  the  laboratory  of  the  University  of 
Pittsburgh,  including  a  summary  of  coefSeients  of  friction. 
Also  data  with  charred  cork  to  determine  the  value  of  cork 
in  dry-clutch  work  where  intense  heat  is  likely  to  be  de- 
veloped. 

Hydrated  Lime  and  Its  Qualifications  as  a  Structural 
Material,  Bela  Nagy.  Proceedings  of  The  Engineers'  Society 
of  Western  Pennsylvania,  vol.  33,  no.  7,  October  1917,  pp. 
457-473,  7  figs. 

Recherches    sur    la    dilation    thermique    et    sur    la 

VITESSE   DE   DISSOLUTION   DES    ACIERS   AU   CARBONE,   Joh.    Driesen. 

Revue  de  Metallurgie,  14e  Annee,  no.  5,  September-October 
1917,  pp.  683-706,  14  figs.,  8  tables.  Investigation  of  thermal 
expansion  and  velocity  of  solution  of  carbon  steels. 

RU.STPRO0FING  Iron  and  Steel,  Joseph  W.  Wunsch.  Ma- 
chinery, vol.  24,  no.  4,  December  1917,  pp.  309-311,  3  figs. 

The  Microstructure  of  Commercially  Pure  Iron,  W.  J. 
Brooke  and  F.  F.  Hunting.  Engineering,  vol.  104,  no.  2707, 
November  16,  1917,  pp.  532-534,  14  figs. 

Sur  les  Proprietes  Refractaires  de  la  Magnesie,  H.  Le- 
Chatelier  and  B.  Bogitch.  Comptes  Kendus  Hebdomadaires 
des  Seances  de  V Academic  des  Sciences,  tome  165,  no.  16,  Octo- 
ber 15,  1917,  pp.  488-491,  1  fig.,  2  tables.  Discusses  the  re- 
fractory properties  of  magnesia. 

Properties  op  Various  Woods,  compiled  by  A.  Pomilio. 
Aerial  Age  Weekly,  vol.  6.  no.  9,  November  12,  1917,  p.  379. 

Evaporators 

Test  of  Schutte  and  Koerting  Evaporator,  M.  C.  Stuart. 
Journal  of  tlie  American  Society  of  Naval  Engineers,  vol.  29, 
no.  4,  November  1917,  pp.  725-738,  4  figs.,  1  plate.  Au  ab- 
stract of  this  paper  will  appear  in  an  early  issue  of  The 
Journal. 


Firing  and  Fuel 

Chart  With  Which  to  Make  Various  Records  for  Coal, 
Walter  N.  Polakov,  Mem.Am.Soe.M.E.  With  the  present 
scarcity  of  coal,  the  old  slipshod  manner  of  handling  coal 
records  siiould  not  be  tolerated.  By  using  the  chart  Fig.  2. 
the  following  information  can  be  gained  at  a  glance:  (ll 
Quantity  of  coal  on  hand  (bin  or  yard)  ;  (2)  daily  coal 
deliveries;  (3)  when  unloading  started  and  finished;  (4)  daily 
balance  on  hand;  (5)  heat  value,  ash  and  volatile  contents  of 
each  delivery;  (6)  daily  coal  consumption  ;  (7)  coal  consump- 
tion per  kilowatt-hour;  (8)  cumulative  consumption  of  coal 
to  date;  (9)  on  what  day  any  certain  coal  was  used:  (10)  the 
demurrage,  if  anv. 


The  construction  of  the  chart  requires  two  main  scales, 
namely,  time  (days  of  the  month)  and  quantity  (pounds  of 
coal).  The  coal-consumed  curve  is  started  from  zero  on  the 
first  of  the  month,  as  shown,  and  grows  gradually  as  coal  is 
used  from  the  overhead  bin  or  yard  each  day.  The  vertical 
distance  by  which  the  curve  rises  from  day  to  day  gives  the 
daily  consumption,  and  the  ordinate  at  the  end  of  the  line 
indicates  the  total  coal  used. 

The  amount  of  coal  delivered  is  shown  to  the  left  of  the 
coal-consumed  curve,  the  grade  being  lettered  opposite  the 
line  representing  the  quantity.  The  vertical  bars  representing 
the  deliveries  are  divided  to  represent  what  portion  of  the 
total  is  in  the  overhead  bin,  what  is  in  the  yard  pile,  and  how 
much  is  ready  for  unloading  from  the  barges  or  cars.  As  the 
contents  of  each  baige  or  car  are  consumed,  the  length  of  the 
bar  representing  the  amount  of  its  contents  is  projected  on 
the  coal-consumed  curve,  indicating  in  this  manner  the  dura- 
tion of  the  period  during  which  its  load  was  utilized. 

Whenever  a  new  delivery  is  made,  a  new  bar  indicating  the 
amount  is  started  on  the  day  when  the  barge  or  car  arrived  at 
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Fig.  2    Method  of  Recording  Data  Regabding  Coal  Supply, 
Consumption,  Etc. 

the  dock  or  siding,  while  the  horizontal  line  after  each  new  de- 
livery thus  represents  the  time  elapsed  as  periods  between 
deliveries.  The  heavy  part  of  the  horizontal  line  represents 
the  length  of  time  during  which  the  demurrage  charges  were 
accumulating. 

The  analysis  of  coal  for  each  delivery  may  be  shown  as 
complete  as  desired,  being  indicated  horizontally  opposite  each 
delivery.  In  the  case  illustrated,  only  the  heating  value,  ash 
and  volatile  percentage  are  shown.  In  the  upper  part  of  the 
chart  is  a  reference  curve  showing  the  evaporation  per  pound 
of  coal.  Any  other  relation,  such  as  boiler  efficiency  or  pounds 
of  coal  per  kilowatt-hour,  which  may  be  of  use  can  also  be 
placed  here. 

To  facilitate  using  these  charts  they  can  be  plotted  daily 
on  cross-section  tracing  cloth,  and  blueprints  can  be  sent  from 
time  to  time  (generally  weekly)  to  the  managers  and  purchas- 
ing agents.  {Electrical  World,  vol.  70,  no.  19,  November  10, 
1917,  pp.  911-912,  p) 
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Controlling  Smoking  Chimneys.  Description  of  a  method 
of  electric  signaling  to  indicate  to  the  firemen  the  fact  that  the 
stack  taking  care  of  their  set  of  boilers  is  smoking.  The  system 
described  has  been  installed  at  the  Duquesne  Light  Company's 
Brunots  Island  Power  Station  on  an  island  in  the  Ohio  River. 

The  station  is  served  by  50  boilers  having  a  total  of  32,460 
boiler  hp.,  nominal  rating.  These  boUers  are  served  by  18 
chimneys. 

The  system  was  designed  mainly  as  an  aid  in  preventing 
smoke.  In  each  boiler  room  above  the  firing  aisle  is  a  red  in- 
candescent lamp  enclosed  in  an  opal  globe  so  as  to  increase  the 
glow  of  the  lamp.  Outside  there  is  an  observation  house  so 
situated  that  the  observer  has  a  view  of  all  chimneys.  In 
front  of  the  observer  is  a  switchboard  through  which  he  can 
control  any  of  the  red  lamps. 

The  operation  of  the  system  is  essentially  as  follows : 

The  operator  observes  that,  say,  No.  3  stack  is  making  smoke 
corresponding  to  No.  2  chart.  The  switch  of  No.  3  circuit  is 
thrown,  which  lights  the  lamp  in  front  of  the  fireman  who  is 
operating  the  boilers  served  by  No.  3  stack,  and  also  brings 
the  No.  3  recording  pen  of  the  time  recorder  into  action.  Both 
the  combustion  engineer  and  the  water  tender  are  available  to 
asssist  him,  if  needed.  When  the  smoke  has  been  reduced  to 
correspond  to  No.  1  chart,  the  switch  is  opened,  thus  cutting 
out  the  lights  and  the  pen  of  the  time  recorder. 

The  adoption  of  this  system  eliminated  erroneous  entries 
which  might  easily  occur  if  the  log  system  only  were  used. 
The  charts  are  changed  daily  and  filed  for  future  reference. 
(Power,  vol.  4fi,  no.  22,  November  27,  1917,  pp.  718-720,  4 
figs-,  g) 

Methods  foe  More  Efficiently  Utilizing  Our  Fuel  Re- 
sources. General  Electric  Review,  vol.  20,  no.  12,  December 
1917,  pp.  924-939,  12  figs.    Parts  7  and  8. 

Double  Pass  Recuperative  Furnaces.  Iron  Trade  Review, 
vol.  61,  no.  24,  December  13,  1917,  pp.  1277-1278,  2  figs. 
Special  brick  used  in  the  construction  of  this  type  of  furnace 
heats  the  incoming  gas  continuously  and  eliminates  the  re- 
versing valves  required  in  other  heating  systems. 

Heating 

Calculations  and  Analysis  of  a  Compound  Gravity  Low- 
Pressure  Hot  Water  System,  A.  J.  Wells.  Journal  of  the 
American  Society  of  Heating  and  Ventilating  Engineers,  vol. 
24,  no.  1,  October  1917,  pp.  1-22,  11  figs.,  2  tables,  5  charts. 

Hoisting 

History  of  Wire  Hoisting  Ropes,  with  Notes  on  Factors 
OP  Safety.  Engineering  and  Mining  Journal,  vol.  104,  no. 
19,  November  10,  1917,  pp.  832-835. 

Hydraulics 

Reversal  of  Water  Wheel  to  Absorb  Energy  During 
Test.  In  the  cross-cut  hydroelectric  plant  buUt  for  the  U.  S. 
Reclamation  Service  on  the  Salt  River  Reclamation  Project  in 
Arizona,  it  was  agreed  that  the  high  voltage  and  low  amperage 
made  it  inadvisable  to  employ  the  usual  water-rheostat  method 
for  absorbing  the  load  in  carrying  out  efficiency  tests.  It  was 
therefore  decided  to  connect  the  generator  of  the  wheel  under 
test  with  the  generator  of  another  unit  in  such  way  that  the 
latter  would  be  run  as  a  motor.  In  this  way  the  load  would 
be  taken  up  by  the  jets  from  the  nozzles  retarding  the  reverse 
rotation  of  the  buckets. 


This  was  done  with  hand  regulation.  One  penstock  was  used 
for  supplying  water  to  the  unit  under  test,  and  another  for 
supplying  water  to  the  exciters  and  providing  the  load  in  the 
braking  unit.  With  water  admitted  through  the  nozzles  of  the 
unit  operated  as  a  synchronous  motor,  electric  energy  was  ab- 
sorbed in  direct  relation  to  the  hydraulic  energy  developed  by 
water  passing  through  its  nozzles. 

The  stresses  imposed  on  the  buckets  were  directly  opposite 
to  those  for  which  the  unit  was  designed.  Nevertheless,  the 
motor  unit  was  operated  in  this  condition  almost  continuously 
for  two  days.  While  the  Kingsbury  bearing  on  the  motor 
unit  was  designed  for  rotation  in  one  direction  only,  it  showed 
no  undue  distress  throughout  the  entire  run.  {Engineering 
News-Record,  vol.  79,  no.  22,  November  29,  1917,  p.  1023,  t) 

Flow  in  Channels  with  Large  Expansion  Ratio,  R. 
Kroner.  {Zeits.  Vereines  Deutsch.  Ing.  61,  pp.  605-609,  July 
21,  and  pp.  630-633,  July  28,  1917).  This  research  comprises 
a  detailed  investigation  of  flow  in  close  channels,  following 
the  work  commenced  by  Andres  and  Hochschild.  The  com- 
plexity of  the  phenomena  necessitates  three-dimensional  in- 
vestigation of  the  flow.  Special  importance  is  attached  to 
measurement  and  representation  of  losses;  and  the  distribu- 
tion of  velocity  and  pressure  is  investigated.  Air  is  used  as 
the  fluid  medium  in  order  to  reduce  the  use  of  the  large  pipes 
required  for  close  examination  of  stream  lines,  etc.  The  veloci- 
ties of  the  flow  are  so  low  that  the  compressibility  of  air  does 
not  enter  into  the  case.  The  Prandtl  tube  is  used  to  measure 
the  "velocity  height"  -^w'/'Zg;  where  y  =  specific  gravity  of 
air  and  w  =  velocity  of  flow.  Double  and  treble  search  tubes 
are  used  in  conjunction  with  manometers  to  determine  the 
plane  and  direction  of  flow;  the  readings  of  the  Prandtl  tube 
and  of  a  right-angled  "hook  tube"  (indicating  the  "energy" 
e  =  p  -{-  yw'/2g,  where  p  =  static  pressure)  are  corrected  ac- 
cording to  the  obliquity  of  stream  flow.  The  experimental 
pipe  used  was  4  m.  long  and  250  mm.  square.  It  was  con- 
nected Ln  the  suction  line  of  an  electrically  driven  fan  with 
suitable  provision  made  to  eliminate  extraneous  influence  on 
the  stream  flow.  The  construction  and  arrangement  of  the 
measuring  devices  are  illustrated  in  the  original.  A  novel 
feature  is  a  semi-automatic  pen  recorder  which  gives  more 
accurate  results  than  point-by-point  readings,  and  also  saves 
time  and  labor.  A  pivoted  beam  with  two  pressure  bells  of 
gasometer  type  insures,  in  conjunction  with  a  relay  system, 
that  the  driving  motor  runs  at  constant  speed. 

Insertion  pieces  of  five  different  designs  were  used  to  reduce 
the  canal  section  to  a  rectangular  slot  from  67.2  to  68.3  mm. 
wide  in  the  several  eases  and  with  the  full  height  of  the  chan- 
nel. The  constricting  "  nozzle "  was  of  the  same  form  in 
each  case,  and  was  260  mm.  long  axially.  In  case  A  the 
constricting  nozzle  was  used  alone  so  that  the  channel  in- 
creased abruptly  in  the  ratio  1:3.62.  In  the  other  four  eases 
fat  sheets  were  used  to  provide  rectangular  expansion  cones, 
the  half  expansion  angles  and  the  expansion  ratios  being: 
(I)  45  deg.;  1:3.7.  (II)  22  deg.  34  min.;  1:3.64.  (Ill)  12 
deg.;  1:3.67.  (IV)  5  deg.  53  min.;  1:3.69.  The  "nozzles" 
were  symmetrical  about  a  vertical  plane  through  the  axis  of 
the  channel,  and  were  composed  of  zLuc  plates  over  wooden 
frames.  Coordinates  adopted  were  x  positive  in  the  direction 
of  flow  and  reckoned  from  the  narrowest  section  as  zero;  y 
and  e  from  the  right-hand  upper  comer  of  the  main  canal  as 
viewed  in  the  direction  of  flow,  y  positive  to  the  left  and  t 
positive  downward.  Losses  were  reckoned  from  the  narrowest 
section.  Over  1000  curves  were  prepared  during  the  main 
series  of  the  tests.  Considerable  difficulty  was  experienced  in 
some  cases  in  restoring  the  exact  conditions  of  flow  which  it 
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was  desired  to  cheek  or  investigate;  often  a  sudden  change 
from  one  type  of  flow  to  another  occurred  without  any  par- 
ticular reason  being  evident.  Evaluation  of  test  data  and  cor- 
rection for  certain  errors  are  discussed  in  a  portion  of  the 
original  which  cannot  usefully  be  abstracted.  Velocity, 
pressure,  and  loss  of  power  are  reduced  to  dimensionless 
quantities  to  permit  of  comparison  between  one  channel  and 
another,  and  lines  of  equal  velocity  are  traced  for  those  sec- 
tions which  show  the  velocity  as  a  function  of  z  to  be  very 
variable.  The  measurements  show  flow  to  be  very  asymmetric 
in  cases  A  and  I  to  III  inclusive,  also  that  different  forms  of 
flow  are  in  the  same  channel.  In  case  IV  the  flow  jumps  con- 
tinually from  one  state  to  another.  Pressure  loss  in  ease  A 
showed  a  small  departure  from  the  square  law;  and  the  de- 
parture was  comparatively  large  in  case  IV.  Curves  in  the 
original  show  the  more  or  less  unstable  alternative  conditions 
of  flow  in  some  places.  In  no  case  has  the  power  loss  curve 
the  cubic  form  which  would  correspond  to  a  quadratic  law 
of  resistance;  the  curves  are  not  harmonic  among  them- 
selves, the  losses  being  dependent  on  the  extent  of  the  back- 
flow  zone. 

The  paper  concludes  with  a  comparison  of  the  mechanical 
similarity  between  flow  in  air  and  water,  based  on  channel  IV. 
More  definite  conclusions  and  a  discussion  of  the  application 
of  the  results  may  be  given  in  the  detailed  report  of  the  re- 
search, which  is  to  form  a  separate  publication.  {Science  Ab- 
stracts, vol.  20,  no.  238,  section  B,  October  31,  1917,  p.  362) 

Les  Coups  db  belieb  dans  les  conduites  porcees,  C. 
Camiehel  and  D.  Eydoux.  Revue  Generale  des  Sciences  pures 
et  appliquees,  28e  Annee,  nos.  20,  21,  October  31  and  Novem- 
ber 13,  1917,  pp.  565-574,  610-615,  18  figs.  Description  of 
the  theory  and  determination  of  magnitudes  of  water  hammer 
in  conduits  under  pressure. 

Pulsations  in  Pipe  Lines,  as  Shovpn  by  Some  Recent 
Tests,  H.  C.  Vensano.  Proceedings  of  the  American  Society 
of  Civil  Engineers,  vol.  43,  no.  8,  October  1917,  pp.  1593-1643, 
31  figs.  Data  of  a  highly  interesting  series  of  experiments 
and  measurements  of  water  hammer  in  long  pipe  lines  made 
under  actual  operating  conditions.  They  show  what  can  be 
expected,  particularly,  in  the  way  of  wave  efEeets,  and 
demonstrate  that  pulsations,  whether  due  to  gate  opening  or 
closing,  can  by  no  means  be  neglected  in  design,  even  for  lines 
which  are  controlled  by  slowly  moving  gates. 

Internal-Combustion  Engineering 

A  Petrol  Engine  Ring  Valve,  a  Comparison  vtith  Other 
Types,  A.  E.  Hammond.  Flight,  no.  463  (no.  45,  vol.  9), 
November  8,  1917,  pp.  1170-1172,  10  figs.  Description  of  the 
Howard  slide  valve  as  applied  to  an  aircraft  engine.  The 
valve  consists  of  broad,  flat  split  rings  covering  annular  slots 
cut  through  the  walls  of  the  working  cylinder  on  opposite 
sides,  and  made  to  move  with  the  cylinder  in  parts  at  each 
end  of  its  travel,  its  mid-position  shutting  both  parts  gastight. 
The  ring  being  split  allows  full  force  of  compression  and  ex- 
plosion to  hold  it  gastight  against  the  cylinder  wall. 

Diesel  Engine  Revolution-Speed  and  Eppioiency,  T. 
Orchard  Lisle.    Motorship,  vol.  2,  no.  12,  p.  9. 

Lubrication 

Lubricant  Testing,  Lieut.  Commander  J.  G.  Meyers. 
Journal  of  the  American  Society  of  Naval  Engineers,  vol.  29, 
no.  4,  November  1917,  pp.  698-712,  4  figs. 


Machine  Design 

Expansion  Bends.  Mechanical  World,  vol.  62,  no.  1609, 
November  2,  1917,  pp.  245-246,  5  figs. 

Machine  Shop 

Attitude  op  Machine-Tool  Builders  to  Motor  Drive,  C. 
E.  Clewell.  In  order  to  gage  the  recent  tendencies  in  machine- 
tool  design  which  have  been  brought  about  at  least  partly  by 
the  growing  use  of  motor  drive,  a  number  of  typical  questions 
were  addressed  to  representative  machine-tool  builders.  The 
article  here  abstracted  represents  a  digest  of  the  answers  ob- 
tained. Besides  the  general  expression  of  opinion,  the  various 
manufacturers  indicated  also  the  approximate  percentage  of 
output  supplied  for  individual  motor  drive,  group  electric  drive 
and  straight-line  shaft  drive,  and  recent  changes  in  machine 
tools  adapting  them  specifically  to  motor  drive. 

From  these  data  it  appears  that  a  very  large  percentage  of 
machines  of  the  majority  of  machine-tool  manufacturers  are 
supplied  for  electric  drive. 

The  following  represents  in  a  general  manner  the  expres- 
sion of  the  attitude  of  the  different  companies  toward  motor 
drive : 

1  Lodge  &  Shipley.  In  general,  group  drive  is  preferred 
to  individual  drive,  except  in  cases  where  a  few  machines  are 
run  on  overtime  or  at  night,  and  for  the  reversing  control  of 
planers  and  where  crane  operation  is  facilitated  by  the  elim- 
ination of  overhead  shafting. 

2  Ingersoll  Milling  Machine  Company.  Individual  motor 
drive  is  preferred. 

3  Jones  &  Lamson.  The  tendency  is  strongly  toward 
motor-driven  machinery,  motors  being  used  practically  always 
on  heavy  machinery,  and,  where  conditions  permit,  also  on 
lighter  lathes,  drill  presses  and  the  like. 

4  Cincinnati  Bickford  Tool  Company.  Not  much  choice 
is  expressed  between  a  speed  box  and  a  variable-speed  motor 
for  standard  tools.  For  special  schemes  of  mounting,  the 
motor  drive  is  preferable. 

5  International  Machine  Tool  Company.  Individual  motor 
drive  is  preferred  to  any  other  method  of  drive. 

6  Bridgeford  Machine  Tool  Works.  Individual  motor 
drive  is  preferred  for  machine  tools  requiring  20  hp.  or  more, 
group  drive  for  machines  which  require  not  more  than  5  hp. 
or  6  hp.  All  machines  that  are  made  by  this  company  and  have 
gear  heads  are  heavy-duty,  requiring  10  hp.  to  15  hp.  In  95 
per  cent  of  the  cases  involving  these  machines  motor  drive  is 
specified.    Very  few  geared-head  machines  are  belt-driven. 

7  Cincinnati  Planer  Company.  Wherever  possible,  elec- 
trically driven  tools  are  favored. 

8  Bausch  Machine  Tool  Company.  Favorable  to  motor- 
driven  machinery. 

9  Foster  Machine  Company.  About  80  per  cent  of  the 
machine  tools  in  this  company's  plants  are  individually  motor- 
driven. 

10  American  Tool  Works  Company.  The  preference  of 
this  company  for  motor-driven  or  belt-driven  machine  tools  is 
influenced  entirely  by  the  conditions  under  which  these  tools 
are  to  be  operated.  Both  types  of  machines  are  handled  and 
each  has  a  legitimate  field  of  operation.  (Electrical  World, 
vol.  70,  no.  29,  November  24,  1917,  pp.  994-997,  10  figs.,  g) 

Casting  Bearings  in  Sand  and  Metal  Moulds,  R.  R. 
Clarke.  The  Metal  Industry,  vol.  15,  no.  12,  December  1917, 
pp.  516-517. 

Repairing    German    Vandalism    by    Electric    Welding, 
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Commander  E.  P.  Jessop.  Journal  of  the  American  Society 
of  Naval  Engineers,  vol.  29,  no.  4,  November  1917,  pp.  663- 
672,  7  figs.,  3  tables.  Description  of  some  electrical-welding 
repair  jobs  done  on  the  interned  German  ships  taken  over  since 
the  war  by  the  United  States  authorities. 

Power  Required  for  Driving  Reamers.  Machinery,  vol. 
24,  no.  4,  December  1917,  p.  337.  Data  of  tests  made  at  the 
Worcester  Polytechnic  Institute  to  ascertain  the  effect  of 
reamer  design  on  the  power  required  for  driving  reamers  of 
different  types.  It  was  found  that  the  main  element  affecting 
power  is  the  keenness  of  the  cutting  edges. 

Unification  des  Filetages.  Bulletin  de  la  Societe  d'En- 
couragement  pour  I'lndustrie  Nationale,  tome  128,  no.  4,  JuO- 
let-Aout  1917,  p.  84.  Brief  note  on  screw-thread  standardiza- 
tion in  France. 

Extracts  from  a  Paper  on  Screw  Thread  Measurements, 
read  by  the  late  Mr.  Arthur  Brooker.  The  Post  Office  Elec- 
trical Engineers'  Journal,  vol.  10,  part  3,  October  1917,  pp. 
153-170,  3  figs. 

Emploi  des  Outils  en  Acier  Moule  Rapide,  M.  Grenet. 
Revue  de  Metallurgie,  14e  Annee,  no.  4,  July-August  1917,  pp. 
547-550.  Brief  description  of  the  use  of  high-speed-steel  cast 
tools.     An  abstract  will  appear  in  an  early  issue. 

Tapping  Machines  and  Attachments,  Franklin  D.  Jones. 
Machinery,  vol.  24,  no.  4,  December  1917,  pp.  319-328,  27  figs. 

A  Study  op  Velocity  Diagrams  for  Shapers  and  Slot- 
TEBS,  A.  Lewis  Jenkins.  American  Machinist,  vol.  47,  no.  17, 
October  25,  1917,  pp.  709-711,  10  figs. 

Mechanics 

The  Whirling  op  Shafts,  H.  A.  Webb.  Engineering,  vol. 
104,  no.  2705,  November  2,  1917,  pp.  455-456.  (To  be  con- 
tinued.) 

Worm  Ge.\ring,  Francis  J.  Bostock.     Engineering,  vol.  104, 
no.  2705,  November  2,  1917,  pp.  479-480,  6  figs.     Paper  read 
■  before  the  Manchester  Association  of  Engineers  on  October 
27,  1917.     An  abstract  will  appear  in  an  early  issue. 

AN.4LYSIS  OP  Crankshaft  Stresses,  Otto  M.  Burkhardt. 
Automotive  Industries,  vol.  37,  no.  21,  November  22,  1917,  pp. 
925-927,  6  figs. 

Combined  Twisting  and  Bending  Moments,  Victor  M. 
Summa.  Machinery,  vol.  24,  no.  4,  December  1917,  pp.  307- 
308.  The  writer  shows  by  e.xamples  how  the  so-called  Rankine 
formulae  may  be  applied  to  the  determination  of  the  combined 
twisting  and  bending  movements. 

The  Whirling  op  Shafts,  H.  A.  Webb.  Engineering,  vol. 
104,  no.  2707,  November  16,  1917,  pp.  513-515,  figs.  8-11. 
(Concluded.) 

Measuring  and  Testing 

An  Impact-Endurance  Testing  Machine,  D.  J.  McAdam, 
Jr.  Journal  of  the  American  Society  of  Naval  Engineers,  vol. 
29,  no.  24,  November  1917,  pp.  663-672,  7  figs.,  3  tables. 

Dilatometbe  Difperentiel  Enregistreur,  Description  et 
Premieres  Applications,  M.  Pierre  Chevenard.  Bevue  de 
Metallurgie,  14e  Annee,  no.  5,  September-October  1917,  pp. 
611-640,  23  figs.  Description  and  method  of  application  of  a 
new  type  of  self-registering  differential  dilatometer. 


Munitions 

The  Inspection  op  Screw  Gages  for  Munitions  op  War, 
H.  J.  Bingham-Powell.  Attention  in  the  inspection  of  gages 
has  until  recently  been  principally  given  only  to  correctness  of 
the  ruling  diameters  of  the  thread.  The  matter  of  pitch  was 
largely  disregarded,  mainly  because  of  the  lack  of  an  mstru- 
ment  which  could  measure  it  from  thread  to  thread  in  a  rapid 
and  exact  manner  independent  of  the  personal  equation  of  the 
operator. 

Within  the  last  two  years,  however,  the  question  of  pitch 
became  prominent  because  of  the  accuracy  required  in  the 
screw  gages  used  on  munition  work. 

A  number  of  devices  exist  to  measure  the  pitch  based  on 
the  idea  of  measuring  over  a  given  number  of  threads.  There 
are  also  a  few  machines  to  measure  the  pitch  from  thread  to 
thread,  but  they  have  the  defect  that  the  accuracy  of  the  opera- 
tion depends  on  the  care  taken  by  the  user.  In  England  the 
pitch-measuring  machine  invented  by  Vidal  is  claimed  to  have 
overcome  these  troubles.  Instead  of  the  V-point  is  used  a  ball 
so  arranged  that  it  can  bear  evenly  in  the  thread  without  the 
inclination  of  the  spindle  to  which  it  is  fixed.  This  ball  is 
split  with  a  lamina  of  mica  interposed  as  insulation  between 
the  two  portions.  Electric  circuits  are  made  between  the 
halves  of  the  ball  and  the  screw,  and  will  only  close  when 
the  ball  is  touching  the  slope  of  the  thread  on  both  sides.  The 
spindle  with  the  ball  is  connected  to  a  longitudinal  carrier  of 
a  triangular-truss  form,  with  the  spring  arranged  to  press  it 
toward  the  screw  and  so  keep  the  ball  in  continually  light  con- 
tact with  the  thread.  The  adjustment  given  by  the  spring  is 
so  delicate  that  the  carrier  can  .be  blown  away  from  the  con- 
tact by  the  breath.  Since  the  ball  and  the  screw  must  be  quite 
clean  and  free  from  grease  in  order  that  the  electric  circuit 
may  be  established,  the  ojierator  knows  at  all  times  that  he  has 
obtained  a  true  contact  on  the  thread  without  an  intervening 
film  of  oil. 

The  writer  was  impressed  by  the  fact  that  in  all  the  existing 
designs  the  devices  for  insuring  that  the  V-points  or  ball- 
pointed  spindles  resting  in  the  screw  bore  equally  on  both 
sides  of  the  thread  depended  on  visual  inspection,  electric  con- 
tact or  reflection  from  a  mirror  on  to  a  scale.  The  writer  be- 
lieves that  a  more  convenient  way  to  design  the  bearing  on  the 
thread  is  to  arrange  that  this  is  fundamentally  so  without  hav- 
ing to  rely  on  electrical,  optical  or  other  devices  to  prove  it.  If 
a  suitably  sized  ball  is  dropped  into  a  screw,  this  ball  must 
naturally  assume  an  equal  bearing  on  both  slopes.  If  it  were 
possible  to  have  such  a  ball  placed  between  guides  so  that  its 
center  was  always  over  the  axis  of  the  screw  and  then  to  ar- 
range a  microscope  moved  by  a  micrometer  head  or  similar 
measuring  system  and  read  down  on  it  a  point  on  the  ball  or 
else  to  an  engraved  line  on  the  flat  surface  on  a  hemisphere 
instead  of  the  complete  ball,  the  solution  would  be  complete. 

However,  there  is  no  satisfactory  way  of  knowing  that  the 
ball  is  in  proper  position.  But  if  for  the  simple  ball  or  half 
ball  is  substituted  a  ball-ended  spindle  that  freely  bears  ver- 
tically or  nearly  vertically  into  the  screw  and  is  suitably  guided 
along  the  axis  from  thread  to  thread,  its  movement  being  meas- 
ured by  a  micrometer  head,  a  satisfactory  basis  for  designing 
the  machine  is  found,  and  this  is  the  principle  adopted  by  the 
writer. 

The  paper  describes  and  illustrates  the  machine  in  detail. 

From  this  the  writer  proceeds  to  a  discussion  of  measure- 
ment of  the  fuU  effective  core  diameters  of  the  Whitworth 
thread  and  of  the  full  and  effective  diameters  of  the  United 
States  standard  threads  of  plug  screw  gages  and  ring  screw 
gages. 
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The  writer  recommends  the  following  equipment  for  check- 
ing screw  gages : 

1  A  pitch-measuring  machine  to  read  from  thread  to  thread, 

to  at  least  1/10,000  of  an  inch 

2  An  appliance  to  take  casts  of  ring  screw  gages,  so  arranged 

that  the  cast  may  be  accurately  set  up  in  the  pitch  ma- 
chine, or  projection  apparatus 

3  A  screw-measuring  machine  to  check  the  governing  diam- 

eters o£  a  plug  screw  gage  with  accuracy  to  1/10,000  of  an 
inch.  An  equipment  of  "  best  "  diameter  and  "  maximum  '' 
diameter  wires,  and  triangular  pieces  for  the  same 

4  Thread  micrometers,  checked  for  accuracy,  to  use  in  con- 

junction with  the  screw-measuring  machine 

5  Ordinary    micrometers,    to    measure    full    diameters,    with 

Johansson  blocks  to  keep  them  accurate 

6  Complete  sets  of  cheek  plugs  for  the  several   diameters, 

pitch  and  form  of  thread  of  ring  screw  gages. 

Finally,  the  equipment  would  be  complete  with  a  "  projec- 
tion "  apparatus  for  observing  the  angle  between  the  slopes  of 
the  thread  and  the  form  of  the  thread. 

Possessing  an  insisection  laboratory  with  these  instruments, 
a  gage  maker  is  in  a  position  to  produce  the  very  accurate 
screw  gages  employed  in  munitions  work,  and  to  meet  all  the 
requirements  of  the  inspection  departments  of  the  several  gov- 
ernments.    (Pamphlet,  N.  Y.,  1917) 

Some  Specifications  foe  Munitions.  The  following  list 
of  specifications  has  been  prepared  by  the  Library  of  the  Engi- 
neering Societies : 

1896.— Specification  for  Steel  for  Gun-Barrels.— U.  S.  Gov- 
ernment Specification,  1896.  (Washington,  D.  C,  Annual 
Report  of  the  Chief  of  Ordnance,  pp.  69-72.)  Requirements 
are  an  elastic  limit  of  60,000  lb.,  tensile  strength  not  under 
100,000  lb.,  and  an  elongation  of  15-20  per  cent.  The  chemical 
limits  were  not  to  exceed:  C,  0.50;  Mn,  0.60;  Si,  0.16;  S, 
0.034;  P,  0.045.  Analyses  and  tests  are  given  of  a  large  num- 
ber of  submitted  samples,  but  none  was  quite  up  to  the  stand- 
ard. 

1897. — Armor-Piercing  Projectiles  (8-,  10-  and  12-in.  shot 
for  the  U.  S.  Government ) ,  1897.  ( The  Engineer,  London,  vol. 
84,  pp.  504-505.)     Dimensioned  sketches  and  specifications. 

1907. — Qualities  Necessary  for  Gun  Steel,  Carriage  Steel, 
Spring  Steel,  Shield  Steel  (excluding  armor-plate  steel)  and 
Shell  Steel,  1907.  {Times  Engrg.  Suppl,  May  22,  p.  162). 
Specifications  and  tests  of  various  steels  in  current  use  are 
given. 

1913.— Bulleus,  D.  K.,  The  Manufacture  of  Ai-mor  Plate, 
1913.  (The  Iron  Age,  vol.  92,  p.  953-954.)  Details  of  the 
Harvey  and  Krupp  processes.  An  American  method  described. 
Chemical  composition  and  prices  compared.  Specifications  for 
protective  plates. 

1915. — Specifications  for  High-Explosive  Shells.  Abstract 
of  the  Official  British,  French  and  Russian  Government  Speci- 
tieations  for  high-explosive  shells  and  fuses.  New  York,  1915. 
The  Industrial  Press,  publishers  of  Machinery,  44  pp. 
(Pamphlet,  p.  623.45  M.  185.)  Gives  details  regarding  Rus- 
sian 3-in.  H.-E.  shell;  Russian  high-explosive  percussion  fuse; 
British  H.-E.  shells;  British  high-explosive  shell  fuse;  French 
75-mm.  H.-E.  shell. 

1916.— French  Specifications  for  Shell  Steel.  1916.  {The 
Iron  Age,  August  31,  vol.  98,  pp.  450-451.)  Details  regarding 
the  specifications  of  the  French  government  for  shell  steel. 
The  bars  are  to  be  rolled  or  forged  steel  of  the  best  quality, 
made  either  by  the  acid  or  basic  open-hearth  process,  or  elec- 
tric-furnace processes,  free  from  seams,  floors,  piping  and 
porosity.     The  conditions  of  annealing  are  described,  as  well 


as  those  of  temper  drawing  after  quenching,  and  the  mechan- 
ical requirements  are  also  given.  Twenty-eight  per  cent  top 
discard  and  4  per  cent  from  the  foot  is  stipulated,  and  the 
percentage  chemical  composition  is  specified  as  follows : 

Minimum       Maximum 

C    0.30 

Si   0.15  0.25 

Mn   0.50  0.80 

P   0.03  0.08 

S    0.05 

The  Manufacture  op  the  Lewis  Machine  Gun,  American 
Machinist,  vol.  47,  no.  23,  December  6,  1917,  pp.  969-971,  11 
figs.     (To  be  continued.) 

Special  Automatic  Rifle-Babrel  Machine,  E.  H.  Ingram. 
American  Machinist,  vol.  47,  no.  21,  November  22,  1917,  pp. 
905-908,  3  figs. 

Wear  in  Big  Guns,  Major  T.  G.  Tulloch.  Arms  and  Ex- 
plosives, vol.  25,  no.  302,  November  1,  1917,  pp.  143-146. 

Ammunition  Problems  in  War  Time,  A.  L.  Humphrey. 
Official  Proceedings  of  the  Railway  Club  of  Pittsburgh,  vol. 
16,  no.  8,  September  28,  1917,  pp.  298-318,  12  figs. 

Effect  of  Air  Conditioning  Upon  Munitions  Manufac- 
ture, J.  Irvine  Lyle.  Journal  of  'the  American  Society  of 
Heating  and  Ventilating  Engineers,  vol.  24,  no.  1,  October 
1917,  pp.  45-53,  8  figs. 

Power  Generation 

New  92,  500-Horsepower  Htdroelectkic  Plant  for  Spain. 
Electrical  Review,  vol.  71,  no.  20,  November  17,  1917,  p.  837. 

Cedegolo  Station  op  the  Adamello  Power  Development 
in  Italy,  C.  A.  Tupper.  Electrical  Review,  vol.  71,  no.  20, 
November  17,  1917,  pp.  838-839,  2  figs. 

A  Comparison  op  the  Working  Costs  of  the  Principal 
Prime  Movers,  Oswald  Wans.  The  Journal  of  the  Institution 
of  Mechanical  Engineers,  November  1917,  no.  7,  pp.  531-555, 

8  figs. 

Pumps 

Characteristics  and  Specific  Speeds  of  Centrifugal 
Pumps,  F.  G.  Hechler.  Journal  of  the  American  Society  of 
Naval  Engineers,  vol.  29,  no.  4,  November  1917,  pp.  673-697, 
10  figs. 

One-Hundred-and-Tbn-Million  Gallon  Pump  for  St. 
Louis,  H.  F.  Gauss.  Power,  vol.  46,  no.  23,  December  4,  1917, 
pp.  752-755,  4  figs.  Describes  a  turbine-driven,  13-stage 
centrifugal  pump  having  a  maximum  capacity  of  110,000,000 
gal.  against  a  head  of  65  ft.  Under  normal  conditions,  a  pump 
efficiency  of  81  per  cent  is  expected,  and  a  duty  exceeding 
114,500,000  ft.-lb.  per  million  B.t.u. 

Mercury  Vapor  Pujips  for  Operating  Against  High 
Pressures,  Chas.  A.  Kraus.  The  Journal  of  the  American 
Chemical  Society,  vol.  39,  no.  10,  October  1917,  pp.  2183-2186. 

The  Parallel  Jet  High  Vacuum  Pump,  William  W.  Craw- 
ford. The  Physical  Review,  vol.  10,  Second  Series,  no.  5, 
November  1917,  pp.  557-563,  3  figs. 

Railroad  Engineering 

Refrigerator  Cars  for  the  Baltimore  &  Ohio.  The  Balti- 
more &  Ohio  has  recently  constructed  in  its  own  shops  some 
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refrigerator  cars  that  contain  interesting  features  of  Jesign. 
Contrarj'  to  the  customai-y  practice,  the  insulation  through- 
out the  car  is  applied  without  any  air  space  between  the  dif- 
ferent layers.  This  was  done  because  it  has  been  found  that 
it  is  difficult  to  maintain  tight  a  car  with  the  layers  of  insula- 


FiG.  3    Sections  through  Ice  Bunkers  Showing  Insui^ted 
Bulkhead 


It  was  the  belief  of  the  designers  that  better  refrigeration 
is  obtained  if  the  air  in  the  car  has  a  direct  and  positive  cir- 
culation. To  secure  this,  the  bulkhead  of  the  ice  chamber  was 
made  soUd,  with  ample  openings  at  the  top  and  bottom,  and 
the  load  held  above  the  floor  on  racks.  To  obtain  greater 
effectiveness  from  the  ice,  a  wire  netting  is  provided  to  hold 
it,  which  permits  a  free  circulation  of  air  around  it.  With 
the  ice  thus  held  away  from  the  sides  and  end  of  the  car  less 
heat  is  absorbed  through  the  ear  walls.  The  bulkhead  is  in- 
sulated (see  Fig.  3)  so  that  it  will  not  transmit  heat  to  the  ice, 
but  instead  will  guide  the  cold  air  down  to  the  bottom  of  the 
car  for  circulation.  The  insulated  bulkhead  also  prevents,  to 
a  large  extent,  the  condensation  of  moisture  on  the  car  side 
of  the  bulkhead,  which  is  liable  to  spoil  the  material  placed 
against  it. 

The  actual  method  of  applying  the  insulation  is  shown  in 
Fig.  4.  The  insulation  passes  around  the  corners  of  the  car 
in  continuous  strips  to  better  provide  a  tight  insulated  joint. 
At  the  top  the  outside  layer  of  insulation  is  lapped  up  into 
the  ceiling  insulation  around  the  side  plate.  The  insulation 
of  the  ceiling  is  heavier  than  that  on  the  sides,  as  it  has  been 
found  that  the  absorption  of  heat  is  greater  on  the  top  of  the 
car  than  on  the  sides.  Since  the  weight  of  the  ceiling  with  the 
insulation  is  too  great  for  it  to  be  firmly  held  by  nads,  %-in. 
to  3-in.  support  strips  are  placed  at  every  third  carline  and 
are  bolted  at  the  carlines  by  %-in.  bolts  countersunk  into  the 
carlines. 

Special  care  has  been  taken  to  properly  insulate  the  walls 
surrounding  the  icebox,  and  the  ice-hatch  door  is  constructed 
with  great  care.  The  ice  bunkers  have  a  capacity  of  15,000 
lb.  of  ice.  (Railway  Age  Gazette,  vol.  63,  no.  22,  November 
30,  1917,  pp.  981-984,  6  figs.,  d) 

Standardization  Versus  Improvement.  "  Standardization 
is  a  good  thing  within  certain  limits,  but  standards  are  not  an 
end  in  themselves.  They  are  only  an  aid  to  be  applied  with 
discretion."  This  is  the  statement  made  in  an  editorial  article 
in  the  Railway  Review.  The  writer  proceeds  somewhat  as  fol- 
lows: 

The  standardization  cult  may  easily  become  a  mere  drag 
on  improvement,  and  in  some  cases  the  refuge  of  mental  lazi- 
ness and  torpidity.  The  standards  of  today  will  be  the  dead- 
wood  of  tomorrow,  unless  controlled  by  brains. 

With  particular  reference  to  railroad  engineering,  in  some 
things    the    advantages    of    standards    are    very    perceptible. 


i?  Roof  Boards 
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tion  separated,  due  to  the  constant  waving  of  the  car.  Further, 
by  appljdng  the  various  layers  of  insulation  directly  upon 
each  other,  the  construction  of  the  car  is  made  less  complicated 
and  the  insulation  is  better  supported. 


Freight  cars  travel  all  over  the  railroad  system  and  need 
maintenance  repairs  wherever  they  happen  to  be.  The  advan- 
tage of  standardizing  parts  that  must  work  together,  like 
couplers,  and  of  dimensions  and  locations,  so  that  interchange- 
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ability  may  be  insured,  are  self-evident,  but  the  freight  car  of 
today  is  not  a  perfect  vehicle,  and  is  in  the  process  of  evolu- 
tion. This  evolution  can  easily  conform  itself  to  such  stand- 
ards as  will  not  hinder  the  way  of  improvement,  but  engi- 
neering improvement  will  not  cease  either  by  agreement  or 
legislative  mandate. 

In  the  case  of  locomotives  there  is  less  real  field  for  stand- 
ardization as  they  stay  on  their  own  roads.  They  must  oper- 
ate with  different  fuels  and  different  waters  over  varying 
grades  and  curves,  and  are  subject  to  numerous  conditions 
which  stationary  power  plants  do  not  have  to  contend  with. 

The  best  results  are  to  be  obtained  by  designing  the  ma- 
chine for  the  service  conditions  it  is  to  meet,  so  that  excessive 
standardization,    if    applied    to    locomotives,    would    militate 
against  ultimate  efficiency.     {Railway  Review,  vol.  61,  no.  19, 
.  November  10,  1917,  pp.  581-583,  g) 

Locomotives  of  the  2-10-2  Type  for  the  Wabash.  Rail- 
way Age  Gazette,  vol.  63,  no.  23,  December  7,  1917,  pp.  1025- 
1028,  7  figs. 

The  4-4-0  Type  Locomotive  in  Great  Britain.  The  Rail- 
way Gazette,  vol.  27,  no.  20,  November  16,  1917,  pp,  536-540, 
5  figs. 

A  Study  of  Friction  Draft  Gear  Capacity,  Louis  E. 
Endsley.  Railway  Age  Gazette,  vol.  63,  no.  20,  November  16, 
1917,  pp.  893-896,  3  figs.,  2  tables. 

The  Ability  of  Refrigerator  Cars  to  Carry  Perishable 
Products,  Dr.  M.  E.  Pennington.  The  Railroad  Herald,  vol. 
21,  no.  12,  November  1917,  pp.  276-278,  1  chart. 

Transverse  Fissures  in  Rails,  James  E.  Howard.  Rail- 
way Review,  vol.  61,  no.  21,  November  24,  1917,  pp.  644-647. 
An  abstract  of  this  article  will  appear  in  an  early  issue  of 
The  Journal. 

Refrigerator  Cars  for  the  Baltimore  &  Ohio.  Railway 
Age  Gazette,  vol.  63,  no.  22,  November  30,  1917,  pp.  981-984, 
7  figs. 

Methods  of  Loading,  Bracing  and  Stowing  L.  C.  L. 
Freight,  Atchison,  Topeka  &  Santa  Fe  Railway,  Charles 
E.  Parks.  Railway  Review,  vol.  61,  no.  19,  November  10,  1917, 
pp.  576-579, 12  figs. 

Refrigeration 

The  Specific  and  Latent  Heats  of  Liquid  Ammonia, 
reviewed  by  H.  C.  Dickinson.  Refrigerating  World,  vol.  52, 
no.  11,  November  1917,  pp.  21-26,  9  figs.,  4  tables.  A  sum- 
mary of  the  work  done  at  the  Bureau  of  Standards,  with  a 
view  to  detennining  the  physical  constants  of  liquid  ammonia. 

A  FrvE-HuNDRED-ToN  High-Speed  Booster  Ammonia 
Compressor,  F.  L.  Fairbanks.  A.  S.  R.  E.  Journal,  vol.  4, 
no.  3,  November  1917,  pp.  298-307. 

Steam  Engineering 

Nozzle  Characteristics,  G.  Fliigel.  (Zeits.  Vereines 
Deutsch.  Ing.  61,  pp.  650-655,  Aug.  4,  1917).  Notwithstand- 
ing many  theoretical  and  experimental  investigations  into  the 
question  of  the  expansion  of  elastic  media  flowing  through 
nozzles,  there  still  remains  a  series  of  technically  important 
phenomena  which  require  explanation.  In  the  present  paper 
the  nozzle  effect  is  examined  for  the  case  of  a  medium  con- 
forming to  given  conditions  and  with  unrestricted  exit.     By 


nozzle  characteristics  the  author  means  curves  which  exhibit 
the  relationship  between  the  reaction  force  of  velocity  coefiB- 
cient  at  constant  initial  pressure  before  the  nozzle,  and  either 
the  final  pressure  after  expansion  of  the  adiabatic  exit  velocity. 
The  average  velocity  first  receives  attention,  and  here  the 
existence  of  the  mean  active  velocity  and  its  relationship  to 
the  actual  mean  velocity  and  to  the  square  of  the  mean  velocity, 
is  made  clear.  Nozzles  suitably  enlarged  are  next  dealt  with, 
the  calculation  of  the  respective  velocity  coefficient  being 
given.  It  is  shown  that  the  curve  of  velocity  coefficient  becomes 
steeper  within  the  critical  zone  for  increasing  exit  velocity. 
The  author  show.s  how  the  most  favorable  form  of  nozzle  may 
be  evolved  when  the  conditions  of  flow  are  known.  For  nozzles 
of  normal  cross-section  but  with  too  small  enlargement,  the 
velocity  coefficients  may  be  calculated  with  perfect  accuracy, 
and  with  a  good  approximation  for  nozzles  of  oblique  cross- 
section  when  certain  simplifications  are  made.  The  striking 
result  is  obtained  that  after  decrease  of  back  pressure,  the 
velocity  coefficient  still  grows  and  reaches  its  maximum  value 
for  high  pressures,  the  worse  the  nozzle.  A  limiting  inferior 
pressure  is  shown  for  nozzles  with  oblique  section,  from  which 
the  expansion  conforms  to  other  laws  as  in  the  intermediate 
zone.  Finally,  with  nozzles  of  too  great  enlargement  experi- 
ments are  quoted  showing  the  improbability  of  the  so-called 
direct  gas  impact  and  an  indirect  confirmation  of  this  con- 
sideration is  indicated.  The  author  opines  that  a  better  solu- 
tion may  be  sought  from  analogy  with  incompressible  liquids 
flowing  through  an  enlarged  canal.  Under  this  assumption 
a  suitable  approximation  for  the  velocity  coefficients  is  given 
which  corresponds  better  with  reality.  (Science  Abstracts, 
vol.  20,  no.  238,  section  A,  October  31,  1917,  pp.  451-2) 

Purifying  Circulating  Water  for  Surface  Condensers, 
W.  Seyffert.  {Ver.  d.  Elektrizitdtswerke,  Mitt.  no.  191,  April 
1917.  Elektrot.  u.  Maschinenbau,  35.  p.  376,  Aug.  5,  1917). 
Mechanical  and  chemical  impurities  in  circulating  water  form 
more  or  less  rapidly  a  hard  crust  in  the  condenser  tubes.  The 
rate  of  heat  transfer  is  then  reduced ;  so  also  are  the  quantity 
and  velocity  of  water  flow.  Thus  vacuum  is  lowered  and  the 
efficiency  of  the  main  engine  decreases.  Removal  of  deposits 
either  mechanically  or  by  acid  involves  interruption  of  service. 
It  is  better  and  cheaper  to  eliminate  mechanical  impurities 
in  settling  ponds,  and  to  undertake  such  chemical  purification 
as  may  be  necessary.  The  Martin  (Berlin)  patent  clarifler 
is  more  convenient  than  a  series  of  settling  ponds.  Water 
enters  the  funnel-shaped  bottom  of  a  vertical  container.  Any 
sludge,  etc.,  settles  in  the  funnel-shaped  bottom  and  clear 
water  is  siphoned  away  from  the  top.  Starting  is  facilitated 
by  connection  to  a  vacuum  line;  subsequently,  with  the  inlet, 
outlet  and  sludge  pipe  open,  the  apparatus  is  entirely  auto- 
matic. A  clarifler  with  drum  diameter  of  5  m.,  capable  of 
dealing  with  70  cu.  m.  of  water  per  hour,  occupies  25  to  30 
sq.  m.,  including  attendance  space.  Grease,  oil,  and  gas  rise 
to  the  top  and  are  removed  periodically  through  a  special 
outlet.  Tests  at  the  Waldenburg  central  station  showed  83.8 
per  cent  "  purification  efficiency  "  for  such  a  clarifler ;  chem- 
ical purification  was  also  necessary  in  this  case.  From  11  to 
14  kg.  of  circulating  water  was  lost  per  kw.-hr.  by  evapora- 
tion in  the  cooling  towers  (air  temperature  —  4.5  deg.  to  -j-  11 
deg.  cent. ;  circulating-water  inlet  24  deg.  to  39  deg.,  outlet  20 
deg.  to  27  deg.).  Due  to  this  evaporation  deposits  are  pre- 
cipitated on  the  laths  and  grooves  of  the  cooling  tower.  The 
efficiency  of  the  latter  is  reduced  and  the  laths  are  endangered. 
A  Reisert  water  purifier  (50  cu.  m.  per  hr.)  operating  on 
the  lime  process  is  installed  at  Waldenburg.  The  apparatus 
includes  a  cylindrical  reaction  tank,  a  distributor,  two  Der- 
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vaux  conical  saturators,  and  a  gravel  filter  bed,  12  sq.  m.  in 
surface.  The  whole  equipment  is  in  the  open  and  can  be 
operated  even  when  the  atmospheric  temperature  is  —  25  deg. 
cent.  Water  is  circulated  by  an  electrically  driven  pump.  A 
spray  equipment,  operated  by  compressed  air,  is  used  to  wash 
the  filter.  This  purifying  plant  has  been  in  use  since  1911, 
and  has  reduced  the  cost  of  cleaning  condensers  from  28-42  M. 
($7.00-$10.50)  once  a  fortnight  to  15-20  M.  (.$3.75-.$5.00)  once 
in  six  months.  During  1915  the  total  cost  for  purifying  the 
circulating  water  was  1.61  pf.  per  cu.  m.  of  water,  or  0.03  pf. 
(0.0072  cent)  per  kw.-hr.  generated.  (Science  Abstracts,  vol. 
20,  no.  238,  section  B,  October  31,  1917,  p.  357) 

Cleaning  Conden.ser  Tubes  in  Their  Place  with  Hy- 
drochloric Acid,  G.  M.  Robertson.  Description  of  a  method 
for  the  removal  of  scale  in  condensers  where  the  scale  is  of  a 
limy   nature. 

Tests  were  made  with  the  condenser  containing  4725  brass 
tubes  %  in.  inside  diameter,  %  in.  outside  diameter,  14  ft. 
long,  fitted  in  brass  tube  plates  with  the  usual  tape  packings 
and  ferrules.  The  water  box  is  cast  iron  and  the  cover  is  mild 
steel.  The  condenser  was  frequently  scraped  with  different 
types  of  scrapers,  but  this  removed  only  the  softer  stuff  while 
the   hard   lime  scale   remained.     If  scrapers   ai'e   made   tight 
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Fig.  5    Cleaning  Condenser  Tlibes  by  Dilute  Hydrochloric 

Acid 

enough  and  sharp  enough  to  remove  some  of  the  hard  scale 
then  the  tubes  are  apt  to  be  damaged. 

An  attempt  was  made  to  remove  this  scale  with  hydro- 
chloric acid  of  specific  gravity  1.150.  Preliminary  tests  have 
shown  that  pieces  of  tube  and  packing  were  undamaged  after 
remaining  in  an  acid  solution  of  five  parts  of  water  to  one  part 
of  aeid  for  24  hours.  It  was  also  found  that  one  ounce  of  acid 
dissolved  half  an  ounce  of  scale,  no  matter  what  the  strength 
of  the  solution  was. 

The  test  itself  was  carried  out  in  the  following  way.  First, 
a  plain  y^-va.-  rod  was  pushed  through  every  tube  to  make  sure 
that  they  were  clear.  The  water  box  and  condenser  covers 
were  chipped  clear  of  scale  and  the  whole  washed  down  with 
a  hose.  All  the  iron  portions  were  given  one  coat  of  Bitmo 
solution  to  preserve  them  from  the  acid.  The  covers  were  put 
on. 

The  condenser  was  then  filled  with  water  from  the  1000-gal. 
tank.  Fig.  5,  until  the  condenser  was  full  and  the  tank  had 
water  just  over  the  suction  of  the  pump.  The  steam  side  of 
the  condenser  was  also  filled  with  water  and  a  %-in.  steam 
pipe  fitted  to  the  bottom  of  the  condenser  to  warm  the  water, 
as  acid  is  more  active  when  warm.  The  steam  was  kept  on 
the  condenser  for  four  hours,  until  the  condenser  was  warm 
to  the  hand.  Circulating  was  started  from  the  tank  through 
the  condenser  at  7.00  a.m.,  and  one  carboy  of  acid  was  added 
to  the  tank  every  twenty  minutes  until  10 :30  a.m.,  one  ton  of 
acid  being  used.    No  more  acid  was  added  after  1 :00  p.m.    At 


1 :00  p.m.  the  pump  was  stopped,  and  the  solution  ran  into 
the  tank  through  the  pump  until  the  top  inspection  door  was 
clear.  The  top  half  of  the  condenser  was  then  inspected 
through  the  inspection  door,  and  some  of  the  ferrules  were 
showing  clean.  The  inspection  door  was  put  on,  and  circu- 
lating started  again,  and  more  acid  added  to  the  tank  at  the 
same  rate,  and  another  ton  supplied  to  tank  by  5  ;00  p.m. 
The  circulation  was  kept  up  until  7 :00  p.m.,  when  the  solution 
was  lowered  again,  and  the  top  half  again  inspected.  All  the 
ferrules  were  showing  clean,  and  there  were  only  a  few  places 
between  the  ferrules  where  scale  was  still  lodging.  The  inspec- 
tion door  was  closed,  and  circulating  restarted,  and  kept  up 
until  11 :00  p.m.  The  remaining  solution  was  then  thrown  away 
to  the  vlei,  from  which  our  circulating  water  is  taken,  and 
water  supplied  to  tank  and  circulated  through  the  condenser  to 
the  vlei  for  five  or  six  hours  to  wash  away  any  acid  that  re- 
mained. The  condenser  covers  were  then  taken  off  and  the 
face  of  the  tube  plates,  and  as  much  through  the  tubes  as 
possible,  washed  down  with  a  hose  with  ^g-in.  nozzle  with  about 
30  lb.  pressure.  A  few  ferrules  were- leaking  slightly  at  the 
threads;  tightening  up  the  ferrules  stopped  the  leaks.  There 
were  no  tubes  leaking. 

A  measured  sample  of  the  solution  flowing  from  the  con- 
denser to  the  tank  was  taken  at  5:30  p.m.  and  analyzed  for 
wastage  of  the  brass  tubes  and  ferrules.  It  was  estimated  that 
5  lb.  of  copper  from  the  tubes  and  ferrules  had  been  dis- 
solved. (The  total  weight  of  the  copper  was  close  to  34,000 
lb.) 

When  the  condenser  was  washed  out  after  cleaning  with 
acid,  it  was  found  that,  as  regards  the  iron  parts,  the  Bitmo 
solution  had  been  washed  off  in  only  a  few  small  places,  ap- 
parently where  it  had  been  painted  over  rust,  but  the  iron 
work  was  not  harmed.  While  the  ferrules  were  clean  when 
the  condenser  was  washed  out  a  considerable  quantity  of  scale 
came  out  of  the  ends  of  the  tubes,  showing  that  the  acid  might 
have  been  kept  circulating  for  some  time  longer.  The  scale 
which  remained  had  been  loosened,  however,  and  was  easily 
washed  out. 

In  using  the  acid,  it  was  poured  from  the  carboy  into  an 
enameled  jug  holding  about  two  gallons,  and  wet  cloths  were 
tied  about  the  men's  hands  in  ease  of  spillage.  Lime  or  lim? 
water  should  be  kept  handy  for  the  same  emergency. 

The  2-in.  pipe  shown  from  the  top  of  the  condenser  might 
have  been  slightly  larger  to  allow  a  clear  escape  to  the  gas. 
The  circulating  pump  had  a  capacity  of  2000  gal.  per  hour. 

The  cost  of  acid  and  preparing  the  condenser  was  £  50 
(about  .$250)  and  the  whole  work  paid  for  itself  in  one  week 
by  the  saving  in  coal  due  to  improved  vacuum. 

Calcium  and  magnesium  carbonates  composed  the  larger 
portion  of  the  scale.  In  addition,  ferric  oxide  and  silica  were 
fairlj'  abundant.  (The  Journal  of  the  South  African  Institu- 
tion of  Engineers,  vol.  15,  no.  11,  June  1917,  pp.  276-279, 
3  figs.,  dp) 

A  Gas-Fired  Boiler  Installation,  J.  C.  Hobbs,  Mem. Am. 
Soc.M.E.  Description  of  a  boiler  plant  located  in  the  base- 
ment of  the  William  Penn  Hotel,  in  Pittsburgh,  which,  in 
addition  to  generating  power  and  heat  for  the  hotel  itself,  also 
serves  for  heating  an  adjacent  building. 

Some  of  the  features  of  construction  are  of  considerable 
interest,  as  showing  how  some  difficult  problems  of  design 
have  been  effectively  overcome. 

The  conditions  affecting  the  construction  and  operation  were 
rather  severe.  The  plant  is  located  under  the  hotel,  the  boiler- 
room  floor  being  50  ft.  below  the  street  surface.  The  plant 
must  be  operated  noiselessly  and  produce  no  dirt. 


Jantjarv 
1918 


ENGINEERING  SURVEY 


113 


The  height  of  the  stack  has  been  fixed  by  the  height  of  the 
hotel  at  about  350  ft.  To  take  up  the  difference  between  the 
expansion  of  the  steel  stack  and  that  of  the  building,  the 
stack  was  made  in  short  sections  and  supported  from  the 
steel  frame  of  the  building. 

Because  of  the  lack  of  area  a  rectangular  stack  was  used, 
one  joint  to  each  two  floors,  and  the  joints  instead  of  being 
left  open  were  sealed  by  the  special  sand  and  asbestos  joint 
shown  in  Fig.  6.  Brick  insulation  was  not  used,  because  in 
the  rectangular  form  the  heat  would  have  caused  it  to  cave 
in.  Instead  asbestos  insulation  was  used,  as  being  thinner, 
smoother  and  giving  more  area. 

As  regards  breeching,  the  principal  points  are  the  easy  bends 
used,  the  method  of  caring  for  e.xpansion  and  the  application 
of  the   insulation. 

Fig.  7  shows  the  details  of  the  type  of  nozzle  connection 
designed  to  permit  expansion.  The  insulation  is  applied  to 
the  inside  of  the  nozzle  and  to  both  the  inside  and  outside  of 
the  breeching  proper  instead  of  on  the  outside  only.  It  was 
deemed  that  the  latter,  while  fairly  effective  as  an  insulation 
to  reduce  radiation,  is  dangerous,  as  it  is  possible  even  with  a 
first-class  boiler  setting  to  have  a  temperature  high  enough  to 
collapse  a  steel  breeching  if  the  heat  is  held  in  by  the  outside 
covering. 

As  regards  boilers,  the  first  ones  installed  were  of  the 
longitudinal  type,  B  &  W,  rated  at  600  hp.,  and  were  baffled 
with  a  special  vertical  baffle  built  of  a  high-temperature 
cement.  The  economic  results  obtained  with  this  cement  baffle 
were  very  good  at  first,  but  the  cement  soon  began  to  fall  out 
and  the  stack  temperature  to  go  up.  Hence,  a  change  was 
made  to  the  horizontal-type  baffle,  shown  in  Fig.   6    (as  ap- 


furiiace,  a  mixture  with  a  very  tine  subdivision  is  made,  the 
gas  and  air  being  separated  only  by  the  walls  of  the  small 
pipe. 

No  attempt  has  been  made  to  make  the  gas  and  air  control 
entirely  automatic.  It  was  felt  that  neither  the  air  nor  the  gas 
should  be  controlled  independently  by  an  automatic  device. 
It  has  been  found  that  the  amount  of  time  required  for  gas 
and  air  adjustments  is  small,  and  it  is  believed  that  the  ad- 


-  l7-3g  Ouiside  of  Angle 
-n-ai  "Oufslde  ofPlafe  ■ 


Pig.  6    Detail  of  Nozzle  Connection  in  the  Breeching 

vantage  of  the  simplicity  is  more  than  enough  to  offset  the 
costs  of  hand  operation. 

The  proper  adjustments  to  determine  the  correct  ratio  be- 
tween the  quantities  of  gas  and  air  are  determined  by  the  use 
of  a  single  U-tube.  This,  as  will  be  noticed  in  Fig.  8,  is  con- 
nected direct  to  the  gas  chamber  between  the  control  valve  and 
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Fig.   S 
Fig.  T     Arrangement  and  Detail  of  William  Penn  Hotel   Stack 
Fig.  S    System  of  Baffling  and  Wall  Construction  for  Gas- Fired  Boilers 


plied  to  a  cross-drum  boiler  having  the  same  tube  arrange- 
ment). 

Careful  consideration  of  local  conditions  has  shown  the  ad- 
visability of  using  gas  fuel,  and  a  special  gas  burner,  shown 
in  Fig.  8,  was  developed.  This  burner  permits  an  absolute 
control  of  the  quantities  of  gas  and  air  and  likewise  a  thor- 
ough mixing  of  the  two  before  their  entering  the  furnace, 
without  allowing  the  burner  to  fire  back.  Although  the  gas 
and  air  are  kept  separate  up  to  within  a  few  inches  of  the 


the  mixing  nozzles.  A  schedule  of  the  correct  position  of  the 
air  damper  has  been  determined  by  special  and  operating  tests. 
For  the  sake  of  simplicity  the  damper  position  is  indicated 
by  the  same  figure  which  represents  the  gas  pressure.  The 
quantity  of  air  is  determined  by  the  position  of  the  air  damper 
because  the  drop  in  pressure  between  the  boiler  room  and  the 
furnace  is  maintained  constant  at  one-tenth  of  an  inch  of 
water.  This  figure  was  decided  upon  as  a  compromise  be- 
tween  a   high   draft   loss  through   the   burner  with   its   disad- 
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vantage  of  causing  an  increased  leakage  loss  through  the 
setting,  and  a  very  low  draft  loss,  a  slight  change  of  which 
would  cause  a  large  percentage  of  change  in  the  quantity  of 
air. 

The  brick  work  is  simple,  no  checkerwork  being  used.  With 
the  horizontal  baffling  a  medium-height  bridge  wall  with  the 
slightly  raised  pillar  in  front  of  each  burner  is  all  that  is  used, 
as  shown  in  Fig.  9.  The  burner,  as  adopted,  is  in  reality  a 
multiple  bunsen  burner.  Each  burner  consists  of  forty-eight 
7/16-in.  nozzles  delivering  gas  from  the  manifold  to  the  2V2-in. 
air  openings. 

As  regards  the  economic  performance  of  the  plant,  only  the 
average  monthly  efficiencies  are  given  in  the  paper.  They 
vary  from  77.2  per  cent  in  November  1916  to  85.2  per  cent 
in  January  1917,  the  lower  efficiencies  being  due  to  radiation 
loss  at  light  loads.  These  'figures  do  not  represent  a  few  hours 
or  even  a  day,  but  are  the  average  eflBciencies  for  the  entire 
month  and  show  what  has  actually  been  accomplished  by  the 
regular  operators. 


Fio. 


Arbangement  of  Gas  Burner 


The  writer  ascribes  the  success  of  the  installation  to  the 
following   three   factors : 

1  The  cutting  out  of  the  loss  of  draft  through  the  damper 

and  substituting  the  resistance  of  a  longer  path  through 
the  boilers,  obtaining  better  heat  absorption 

2  The  design  of  a  durable  burner  which  will  give  correct 

mixture  under  all  conditions 

3  The  maintenance  of  the  proper  interest  of  the  operators. 
In  the  discussion  which  followed,  L.   C.   Frohrieb,  of  the 

Federal  Engineering  Company,  Pittsburgh,  Pa.,  told  about 
his  tests  of  a  260-hp.  water-tube  boiler  using  natural  gas  for 
fuel  in  which  an  efficiency  of  80  per  cent  was  obtained.  This 
was  a  three-pass  horizontally  baffled  boiler  with  "  C  "  tUe  on 
the  lower  row.  One  of  the  features  was  that  there  was  no 
measurable  draft  loss  through  the  entire  setting,  which  was  due 
to  the  fact  that  the  setting  was  designed  for  coal. 

A.  G.  Davis,  of  the  Philadelphia  Company,  Pittsburgh,  com- 
municated a  simple  method  of  calculating  the  volume  of  flue 
gas  which  will  be  given  over  in  the  combustion  of  a  unit 
volume  of  natural  gas.  The  only  data  necessary  for  this 
calculation  are  an  analysis  of  the  natural  gas  to  be  used  and  a 
knowledge  of  the  volume  required.  This  method  is  based  on 
an  estimation  of  the  oxygen  required  to  bum  the  hydrocarbons 
present  in  the  natural  gas.  {Proceedings  of  the  Engineers' 
Society  of  Western  Pemisylvania,  vol.  33,  no.  7,  October  1917, 
pp.  421-456,  12  figs.,  de) 


Steam  Boilers  and  Economizers,  M.  R.  Sehulz  (Ver.  d. 
Elektrizitatswerke,  Mitt.  No.  189,  March  1917.  Elektrot.  u. 
Masehinenbau,  35,  p.  243,  May  20,  1917).  No  boiler  instal- 
lation with  natural  draft  can  yield  a  higher  thennal  effi- 
ciency than  82  to  83  per  cent;  from  6  to  13  per  cent  of  the 
value  of  the  coal  burnt  goes  to  maintain  the  chimney  draft, 
and  therefore  cannot  be  utilized  in  any  other  manner.  With 
forced  draft,  up  to  85  to  86  per  cent  of  the  thermal  value 
of  the  coal  may  be  utilized ;  if  more  than  this  be  utilized,  it  is 
ofiEset  by  power  expenditure  on  the  draft  fan.  Three  tests  on 
an  inclined-tube  boiler  of  1000  sq.  m.  heating  surface,  with 
artificial  draft  and  using  coal  of  7490  kg.  cal.  per  kg.  (13,480 
B  t.u.  per  lb.),  gave  the  following  ranges  of  heat-balance  per- 
centages :  Steam  raising  and  superheating,  75.6-72.9 ;  econ- 
omizer, 11.1-11.3;  total  useful  heat,  84.2-86.7;  chimney  loss, 
10.1-11.3;  incomplete  combustion  and  radiation  (boiler  and 
economizer),  3.2-4.5  per  cent;  fan,  20-23  b.hp.  The  author 
finds  that  the  principal  en'or  in  steam  trials  is  in  determining 
flue-gas  temperature,  and  is  generally  attributable  to  unsuit- 
able pjTometer  dimensions.  As  a  check  on  economizer  test 
results  and  claims,  it  may  be  taken  that  for  1  deg.  tempera- 
ture rise  in  feedwater  in  the  best  economizer,  with  no  in-leak- 
age  of  cold  air,  the  temperature  of  the  flue  gases  must  be 
higher  by  1.5  deg.  cent,  for  8  per  cent  CO,  content;  2  deg.  for 
10  per  cent,  2.5  deg.  for  12  per  cent,  and  2.75  deg.  for  13  per 
cent  CO,  content.  In  cast-iron  economizers  the  difference  is 
still  greater.  With  a  temperature  gradient  from  347  deg.  to 
233  deg.  cent.  (i.  .e.,  114  deg.)  and  10.6  per  cent  CO,,  feed- 
water  could  not  be  raised  92  deg  cent,  in  a  cast-iron  econo- 
mizer; neither  could  water  be  warmed  89  deg.  cent,  in  a 
wrought-iron  economizer.  Heat  value  at  economizer  outlet  is 
18.5  per  cent  with  cast-iroii,  and  17.9  per  cent  with  wrought- 
iron,  apparatus.  It  does  not  follow  that  the  lower  the  flue-gas 
temperature  on  leaving  the  boUer,  the  higher  the  efficiency  of 
the  utilization  of  coal.  The  CO,  content  as  well  as  the  gas 
temperature  behind  boiler  or  economizer  must  be  considered. 
Tests  on  a  water-tube  boiler  with  Diisseldorf  cast-iron  econo- 
mizer and  forced  draft  showed  79  per  cent  thennal  efficiency 
without  economizer  and  83.3  per  cent  efficiency  with  econo- 
mizer. The  author  shows  that  flue-gas  temperatures  before 
and  behind  the  economizer  were  measured  inaccurately  and 
losses  were  estimated  too  high.  The  gas  temperatures  were 
measured  at  unsuitable  positions,  too  little  attention  was  paid 
to  CO,  analysis,  and  it  was  overlooked  that  thermal  value 
changed  with  decrease  in  CO^  content,  and  that  the  COj  con- 
tent was  much  lower  at  the  chimney  outlet  than  at  the  boiler 
outlet.  The  difference  is  1  per  cent  and  3  per  cent  with  cast- 
iron  economizers  of  144  and  250  sq.  m.,  and  increases  consid- 
erably with  artificial  draft. 

Boiler  efficiency  cannot  be  improved  simply  by  forcing  the 
draft.  (Science  Abstracts,  Section  B,  Electrical  Engineering, 
no.  238,  October  31,  1917,  pp.  354-355  g) 

Etude  sub  les  causes  de  la  corrosion  des  ohaudierbs  1 
VAPEUR,  Ch.  Chorower.  Revue  Generate  de  L'Electricite,  tome 
II,  no.  20,  November  17,  1917,  pp.  775-779,  2  figs.,  2  tables. 
A  discussion  of  the  various  causes  of  corrosion  of  steam 
boilers. 

Capitalized  Value  op  One-Tenth  op  an  Inch  op  Vacuum, 
C.  H.  Baker.  Power,  vol.  46,  no.  23,  December  4,  1917,  pp. 
762-763,  3  figs.  Formulae  and  charts  are  given  for  calculat- 
ing the  capital  that  may  be  economically  invested  in  condenser 
equipment  for  each  one-tenth  of  an  inch  of  vacuum  gained 
with  steam  turbines.  Problems  are  also  worked  out  to  show 
the  application  of  the  charts. 
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The  Deterioration  of  Curtis-Rateau  Turbine  Blading, 
A.  Fenwick.  The  Journal  of  the  South  African  Institution  of 
Engineers,  vol.  15,  no.  11,  June  1917,  pp.  284-287. 

Electric  Heat  Storage  in  Boilers.  Engineering,  vol.  104, 
no.  2705,  November  2,  1917,  pp.  468.  Description  of  an  elec- 
tric steam  generator  which  has  been  in  use  for  some  years 
in  considerable  numbers  in  many  Italian  works.  In  this  gen- 
erator the  ohmic  resistance  of  the  water  itself  is  used  for  the 
transformation  of  electric  energy  into  steam.  It  is  known  as 
the  Revel  steam  generator. 

Die  Stutzung  von  Dampfkesseln  und  von  Wasseblei- 
TDNGEN,  E.  Holin.  Schweizerische  Bauzeitung ,  Band  70,  no. 
18,  November  3,  1917,  pp.  207-210,  6  figs.  Discussion  of  the 
methods  of  supporting  steam  boilers  and  water  piping. 

The  Form  of  Boiler  Drums,  Robert  Cramer.  Power,  vol. 
46,  no.  20,  November  13,  1917,  pp.  662-664,  8  figs.  Discussion 
of  the  shape  of  boiler  drums  with  the  view  to  making  a  boiler 
capable  of  withstanding  modem  high  steam  pressures. 

Nagra  Anvisningab  fob  Utforandet  av  Vabmetekniska 
Beeakningab,  Alf  Grabe.  Bihang  till  Jern-Kontorets  An- 
naler,  Arg.  18,  no.  9,  September  15,  1917,  pp.  401-425,  3  tables. 

Note  on  the  Specific  Heat  of  Watee,  W.  R.  Bousfield. 
Proceedings  of  the  Boyal  Society,  Series  A,  vol.  93,  no.  A  655, 
Mathematical  and  Physical  Sciences,  pp.  587-591.  A  brief 
abstract  of  this  paper  will  be  given  in  an  early  issue. 

Theriiiodynainics 

Heat  Transfer  from  Air  to  Pipes,  Charles  H.  Herter.  It 
appears  that  opinions  regarding  the  rate  of  heat  transfer  from 
air  to  pipes  differ  considerably,  and  the  writer  cites  a  number 
of  references  showing  a  variation  in  k  (coefficient  of  heat 
transfer  from  air  to  pipe  in  B.t.u.  per  hr.,  per  sq.  ft.  of  air 
contact  surface,  per  deg.  fahr.  mean  temperature  difference 
between  air  and  surface)  from  13  to  1  B.t.u. 

J.  E.  Seibel  stated  in  1916  that  German  engineers  use  the 
following  values  of  A:; 

Air  through  metal  to  air 1.20  to  1.70  B.t.u. 

Water  through  metal  to  air 2.15  to  3.15  B.t.u. 

He  also  states  that  for  ammonia  vapor  through  iron  coils  to 

air,  k  is  roundly  estimated  at  10  B.t.u.,  but  does  not  explain 
why  an  ammonia-cooled  pipe  should  cool  air  at  a  four-times 
greater  rate  than  a  brine-cooled  pipe.  In  fact,  the  writer 
questions  the  existence  of  such  a  difference. 

The  writer  also  questions  the  correctness  of  Siebel's  state- 
ment repeated  in  Marks'  Mechanical  Engineers'  Handbook  to 
the  effect  that  260  to  300  ft.  of  li/4-in.  pipe  per  ton  refrigera- 
tion is  a  liberal  allowance.  He  does  not  believe  that  this  is 
liberal,  because  even  with  k  as  high  as  2.5  B.t.u.,  the  necessary 
temperature  difference  will  be  42.4  deg.  with  260  ft.  and  36.7 
deg.  with  300  ft.,  and  it  is  evident  that  the  allowance  made  for 
pipe  per  ton  should  be  doubled  for  economical  operation. 

R.  W.  Leonard,  in  a  paper  before  the  Canadian  Society  of 
Civil  Engineers,  October  1904,  describes  some  tests  on  loss  of 
heat  from  iron  pipe  with  pipes  exposed  in  vertical  position 
to  air  outdoors  in  the  shade  and  filled  with  hot  water.  From 
the  data  given,  Mr.  Herter  calculated  the  value  of  k,  and  found 
it  to  be  from  1.894  to  3.55  B.t.u.  for  pipes  of  various  dimen- 
gions  and  various  temperatures  of  air.  The  last  value  is  for 
pipe  exposed  to  wind  blowing  at  480  to  720  ft.  per  min. 

In  tests  made  by  the  Armstrong  Cork  Company,  values  were 


obtained  varying  for  different  conditions  of  test  from  1.8  to 
2.18  B.t.u.    Various  values  of  k  are  shown  in  Fig.  10. 

Curve  1  represents  values  of  k  given  in  Kent's  Mechanical 
Engineers'  Pocket-Book,  1912,  p.  677,  for  indirect  hot-water 
radiators,  where  the  mean  temperature  difference  is  seldom 
less  than  100  deg.  fahr.  This  curve  probably  applies  to  nested 
or  deep  radiators,  the  heat-transmitting  capacity  of  which  is 
only  moderately  high. 

Curve  2  represents  values  obtained  by  passing  known  vol- 
umes of  air  through  a  boiler  tube  surrounded  by  steam.  The 
formula  applying  to  this  curve  is : 

/,_  1  •         ■ 

0.026  + 187 

V 

where  v  =  air  velocity  in  ft.  per  min. 

Curve  3  is  based  on  data  derived  from  Lorenz  and  Heinel. 
It  gives  the  value  of  k  for  ordinary  hrine  pipes  to  air,  as  in 
dry  air  coolers  or  coil  bunkers  with  forced  air  circulation. 
This  curve  is  intended  for  velocities  exceeding  200  ft.  per  min., 
where,  according  to  the  authors,  the  influence  of  temperature 
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Fig.   10     Heat  Transfer  Claimed  by  Various  Investigators 

UNDER   Conditions   Indicated   with  Air  in 

Forced  Circulation 

difference  disappears.     The  following  formula  for  this  curve 
is  given  in  the  original : 

fc  =  2  -f  10  V^ 
in  calories  per  hour  oer  square  meter  per  degree  centigrade, 
where  v  =  velocity  in  meters  per  second. 

In  English  units,  writing  v  in  ft.  per  min.,  this  formula 
would  read : 

k  =  0.41  -f  0.1458V''«  B.t.u. 

Curve  4  is  taken  from  H.  Recknagel,  and  from  Rietschel, 
1909.  Up  to  300  ft.  per  min.  the  values  of  k  are  those  apply- 
ing to  single  hot-water  radiators.  Above  300  ft.  they  apply  to 
four-row  1-in.  steam-coil  heaters  with  the  air  passing  through 
the  heater  perpendicular  to  the  pipes. 

Curve  5  represents  values  of  k  for  dry  direct-expansion 
pipes,  expressed  by  Lorenz  and  Heinel  by  the  following 
formula  in  metric  units: 

fc  =  16  X  "  + 1^  ^  ^'  calories 
which,  in  English  units,  is  equivalent  to 

1.333  X  (0.41  + 0.1458  VV)  B.t.u. 
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Curve  6,  giving  values  of  k  with  wetted  direct-expansion 
pipes  as  well  as  with  wetted  flat  surfaces,  is  based  on  the 
following  formula  given  by  Lorenz  and  Heinel : 

A-  =2  +  18  V'v 
in  calories  ])er  hour  per  square  meter  per  degree  centigrade, 
of  whieh  one  unit  =  0.204817  B.t.u.  per  hr.  per  sq.  ft.  per  deg. 
fahr. 

Transfomied  into  English  units,  this  last  equation  becomes 
k  =  0.41  +  0.2626  ^/l)  B.t.u. 

Curve  7  represents  the  results  of  tests  made  on  standard 
four-row  indirect  or  coil  pipe  heaters  composed  of  1-in.  pipes 
placed  on  2%-in.  centers,  air  flowing  transversely  through  the 


lloyinq  A. 


SftllAiraffhiiSidt 
(Exapl-Currt  4,I000-H:pirmin) 


distance  from  surface  0f6lass,  inches 

Fig.  11    Temperatuke  Gradient  on  Each  Side  of  Pane  of 
Glass 


heater.     The  figures  of  k 
formula : 


obtained  agree  with  the   following 


B.t.u. 


0.0447  +  50.66 

V 

where  v  =  velocity  of  air  through  the  clear  area  of  the  heater 
in  feet  per  min.  Up  to  1200  ft.  per  min.  they  can  be  expressed 
by  the  approximate  formula : 


k. 


•(!)■ 


which  proves  that  up  to  1200  ft.  k  varies  approximately  as  the 
two-thirds  power  of  the  velocity,  instead  of  as  the  square  root 
of  the  velocity,  as  has  frequently  been  stated  by  other 
investigators. 

The  writer  also  gives  a  simple  equation  representing  the 
relation  in  B.t.u.  per  hr.  per  sq.  ft.  per  deg.  fahr.  temperature 
difference  in  the  case  of  flow  of  heat  from  one  medium  to 
another  through  metal  walls  of  a  pipe,  and  another  equation 
covering  the  case  of  a  pipe  coated  with  paint  or  ice  on  its 
outer  surface  and  a  layer  of  congealed  oil  or  grease  on  the 
inner   surface. 

He  then  proceeds  to  a  discussion  of  tests  by  Nusselt  previ- 
ously reported  in  the  Journal  of  the  Society  of  German  En- 
gineers,   1909. 

In  the  discussion  which  followed,  F.  L.  Fairbanks,  Mem. 
Am.Soc.M.E.,  called  attention  to  the  fact  that  it  is  quite  im- 
possible to  secure  an  accurate  heat-transfer  test  which  will  be 
constant,  owing  to  the  fact  that  aU  factors  are  variable,  and 
the  best  thing  is  to  secure  some  approximate  figure  which  will 
cover  the  maximum  and  minimum  conditions  in  refrigerating 
plants. 

In  refrigerating  practice  the  tendency  has  been  in  some 
cases  to  use  the  minimum  amount  of  surface  that  would  do 
the  work,  and  usually  the  lack  of  condenser  surface  has  been 
dearly  paid  for  in  operation,  because  of  the  high  pressure 
necessary  to  condense  a  given  unit  of  gas.     The  writer  has 


found  it  excellent  economy  to  have  surplus  cooling  and  con- 
densing surface  to  enable  a  plant  to  maintain  reasonably  high 
efficiency  and  economy  in  spite  of  the  fluctuations  which  are 
bound  to  occur  under  the  ordinary  commercial  operating 
conditions. 

A.  J.  Wood  and  R.  B.  Fehr,  Members  Am.Soc.M.E.,  have 
discussed  the  factors  involved  in  heat  transmission  from  air 
to  pipes  and  have  classified  these  factors  under  the  three 
fundamental  heads   of  conduction,  convection   and   radiation. 

Tests  have  been  carried  out  by  the  writers  at  Pennsylvania 
State  College  with  the  ultimate  purpose  of  establishing  con- 
stants for  these  factors.  One  of  the  phases  of  this  investiga- 
tion is  the  determination  of  temperature  gradients.  The  im- 
portance of  it  lies  in  that  the  amount  of  heat  emitted  by  a 
pipe,  for  example,  is  independent  of  the  conditions  prevail- 
ing inside  the  pipe,  provided  the  surface  temperature  is  the 
same  for  different  cases,  such  as  gas  through  metal  to  gas  or 
liquid  through  metal  to  gas. 

Fig.  11  shows  the  results  of  a  series  of  investigations  on  the 
distribution  of  the  temperature  drop  from  the  inside  of  the 
test  box  through  a  pane  of  glass  to  the  outside  (cold)  room. 
The  air  inside  the  box  was  agitated  by  an  electric  fan,  while 
the  air  in  the  cold  room  was  "  still  "  (with  normal  convection) 
except  for  cune  No.  4  as  noted  on  the  diagram.  These  test 
results,  as  obtained  by  electric-resistance  thermometers,  bring 
out  the  following :  (a)  That  the  "  air  films  "  offer  by  far  the 
greater  amount  of  resistance, "as  indicated  by  the  large  tem- 
perature drop  on  both  sides:  (b)  that  the  glass,  indicated  by 
the  small  temperature  drop,  offers  but  a  ver>'  small  part  of 
the  total  resistance  to  the  flow  of  heat:  (c)  that  the  effect  of 
moving  air  causes  a  marked  change  in  the  temperature  drop 
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Fig.  12     Device  for  Measuring   Slime  Pressure  by  Bourdon 

Gage 


on  the  two  sides.     (A.  S.  R.  E.  Journal,  vol.  4,  no.  3,  Novem- 
ber 1917,  pp.  308-332,  6  figs.) 


Friction  op  Slime  Pulp  in  Pipes,  E.  J.  Laschinger.  Data 
of  some  tests  on  the  friction  of  slime  pulp  in  steel  pipes.  The 
matter  is  of  importance  on  the  Rand,  since  in  nearly  all  reduc- 
tion plants  there  the  slime  is  handled  in  pulp  form  by  means 
of  centrifugal  pumps  and  piping. 

The  slime  pulp  consists  of  finely  comminuted  particles 
of  rock  (200  mesh  and  less)  mixed  with  water  in  proportions 
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varying  from  1  to  1  down  to  almost  pure  water.  The  solid 
particles,  for  the  most  part,  consist  of  sandy  or  clayey  con- 
stituents which  are  to  a  large  extent  colloidal,  and  fine,  sharp 
particles  of  quartz  which  are  crystalline.  The  fact  that  the 
interior  of  the  pipes  remains  clean  would  indicate  that  the 
friction  must  be  quite  considerable,  but  not  excessive,  as 
proved  by  the  very  long  life  of  the  pipes. 

At  the  beginning  of  the  tests  an  initial  difficulty  had  to  be 
overcome.  The  pressures  at  various  points  in  the  pipe  line 
were  taken  by  means  of  the  ordinary  bourdon  gages,  mounted 
on  the  usual  U-tubes  screwed  into  the  pipe.  Owing  to  the 
sludgy  nature  of  the  thick  slime  pulp,  it  was  found  that  the 
gages  did  not  register  the  pressure  correctly,  which  was  due 
to  a  plug  of  solid  matter  forming  somewhere  in  the  U-tube, 
and  interfering  with  the  free  transmission  of  pressure  in  the 
pipe  to  the  gage.  This  was  overcome  by  adopting  the  device 
shown  in  sketch.  Fig.  12.  The  U-tube  was  filled  with  clean 
water  at  the  start  and  before  every  gage  reading  clean  water 
was  forced  through  the  gage  connection  by  means  of  a  hand 
pump,  so  as  to  make  sure  that  the  whole  connection  was  clear 
of  slime.  In  this  way  reliable  and  consistent  readings  were 
obtained. 

The  paper  gives  complete  data  obtained  in  the  test.  Only 
some  of  these,  however,  can  be  reported  here. 

It  was  found  that  the  length  of  piping  which  would  give 
a  friction  head  equivalent  to  the  velocity  head  in  the  ease  of 
the  long  middle  section  with  onlv  one  bend  is 

f 
where  L  =  length  in  ft. 

D  =  diameter  in  ft. 

/  =  coefficient  of  friction  =  0.0183  in  this  case. 

In  another  place  the  figure  0.0177  is  given  for  the  overall 

coefficient  of  friction.     On  the  whole,  it  has  been  found  that 

the  friction  head  for  slime  is  about  131/2  pei'  cent  less  than  for 

water.     This  latter  figure  has  been  confirmed  in  another  series 

of  tests  with  comparatively  thicker  pulp. 

Since  the  friction  head  of  ordinary  slime  pulp  (measured 
in  feet  of  slime )  appears  to  be  less  than  friction  head  of  water 
(measured  in  feet  of  water),  and  since  the  pipe  for  the  dis- 
charge of  slime  may  have  to  be  used  for  discharging  water, 
a  safe  rule  to  the  designer  is  to  specify  the  pump  speed,  so  as 
to  elevate  water  to  the  required  height,  plus  the  friction  in  the 
pipe  due  to  water,  and  the  power  of  the  motor  driving  the 
pump  to  elevate  slime  to  about  the  same  height.  In  practice 
this  will  mean  a  motor  of  about  50  per  cent  greater  power 
than  required  for  water  pumpi,ng. 

A  further  point  to  be  borne  in  mind  is  to  design  the  pipini; 
as  straight  as  possible,  avoiding  sharp  elbows,  and  particularly 
vertical  drops  of  more  than  20  ft. 

In  choosing  a  suitable  size  of  piping,  the  velocity  of  flow 
should  not  be  less  than  4V2  ft.  per  sec,  and  in  most  plants 
the  velocity  is  from  6  to  7  ft.  per  sec.  (The  Journal  of  the 
South  African  Institution  of  Engineers,  vol.  15,  no.  11,  June 
1917,  pp.  279-283,  1  fig.,  e) 

Draft  and  Enrollment  in  Engineering  Schools.  In 
order  to  gage  the  effect  of  the  draft  on  engineering  schools, 
the  Engineering  News-Record  sent  a  letter  to  92  institutions 
requesting  information  as  to  the  number  of  students  enrolled 
at  the  beginning  of  the  scholastic  year  for  the  period  from  1012 
to  1917  inclusive. 

The  data  collected  showed  several  interesting  factors,  among 
them  the  effect  of  the  depression  of  1914  upon  enrollment  and 
the  remarkable  increase  in  the  number  of  students  taking  a 
chemical-engineering  course.     It  was  also  found  that  in  some 


schools  the  senior  and  junior  classes  were  cut  as  much  as  60 
per  cent  by  the  operation  of  the  selective  draft  and  through 
voluntary  enlistment.     (Engineering  News-Record,  vol.  79,  no. 

22,  November  29,  1917,  pp.  1001-1002,  3  figs.,  g) 

A  New  and  Novel  System  of  Vessel  Unloading.  Rail- 
way Age  Gazette,  vol.  63,  no.  23,  December  7,  1917,  pp.  1033- 
1034,  4  figs.  Description  of  the  Baltimore  pier  and  its  system 
of  vessel  unloading  recently  constructed  by  the  Baltimore  & 
Ohio  Railroad. 

Catenary  Overhead  Construction,  An  Intimate  Study 
OF  THE  Design  op  the  Overhead  System  for  the  Montreal 
Tunnel  and  Terminal  of  the  Canadian  Northern  Rail- 
road, W.  C.  Lancaster.    Electric  Railway  Journal,  vol.  50,  no. 

23.  December  8,  1917,  pp.  1024-1029,  illustrated. 

Engineering  Graduates  and  Industrial  Demands,  L.  W. 
W.  Morrow.  Engineering  News-Record,  vol.  79,  no.  24,  No- 
vember 13,  1917,  pp.  1109-1112. 

The  "  Ratio  "  Chart  for  Plotting  Statlstics,  Irving 
Fisher.  Efficiency  Society  Journal,  vol.  6,  no.  11,  November 
1917,  pp.  562-586,  11  figs^ 

Water-Tight  Doors,  Eng.-Lieut.  I.  Toro.  Transactions  of 
the  Institute  of  Marine  Engineers,  vol.  29,  October  1917,  pp. 
219-233,  1  fig. 

Improved  Engineering  Laboratories  Indicate  Modern 
Education  Trend.  The  Iron  Trade  Review,  vol.  71,  no.  21, 
November  22,  1917,  pp.  1104-1105,  9  figs. 

Women  in  Indu.stry',  Alex.  Moss.  Coal  Age,  vol.  12,  no. 
21,  November  24,  1917,  pp.  888-889,  2  figs. 

L'Utilisation  des  Mutiles  pour  L'Organisation  du 
Travail,  Ch.  De  Fremiuville.  Revue  de  Metallurgie,  14"" 
Annee,  no.  4,  July-August  1917,  pp.  586-591.  Discussion  of 
the  problem  of  emplojonent  in  industries  of  cripples. 

Women  in  Industry.  Cassier's  Engineering  Monthly,  vol. 
52,  no.  3,  September  1917,  pp.  174-185. 

Design  of  Special  Slide  Rules,  A.  Lewis  Jenkins.  Indus- 
trial Management,  vol.  54,  no.  2,  November  1917,  pp.  241-248. 
15  figs.     (Part  1;  to  be  continued.) 

Charts 

Charts  Showing  Canadian  Pacific  Overhead  Construc- 
tion, W.  C.  Lancaster.  Electric  Railway  Journal,  vol.  50, 
no.  23,  December  8,  1917,  p.  1028. 

Chart  op  Maximum  Live-Load  Pier  Reactions  for  Rail- 
road Bridges,  F.  R.  Sweeney.  Engineering  News-Record,  vol. 
79,  no.  24,  December  13,  1917,  p.  1098. 

Curves  for  Woven  and  Wrapped  Hose,  with  Sullivan 
Fittings,  Showing  Drop  in  Pressure  Plotted  Against  Air 
Delivered  at  Different  Pressures.  Western  Engineering, 
vol.  8,  no.  11,  November  1917,  p.  435. 
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Articles  appearing  in  the  Survey  are  classified  as  c  compara- 
tive ;  d  descriptive ;  e  experimental ;  g  general ;  h  historical ; 
m  mathematical;  p  practical;  s  statistical;  t  theoretical.  Ar- 
ticles of  especial  merit  are  rated  A  by  the  reviewer.  Opinions 
expressed  are  those  of  the  reviewer,  not  of  the  Society.  The 
Editor  will  be  pleased  to  receive  inquiries  for  further  informa- 
tion in  connection  with  articles  reported  in  the  Survey. 


LIBRARY  NOTES  AND  BOOK   REVIEWS 

A  RTICLES  of  interest  from  the  Library  of  the  four  Founder  Societies,  selected  list  of  accessions 
during  the  month,  and  revieivs  of  books  of  special  importance  prepared  by  members  of  the 
A.S.M.E.  and  others  particularly  qualified. 


THE  illustration  shows  the  uew  stack  and  work  room, 
occupying  the  fourteenth  floor  of  the  United  Engi- 
neering Society  Building.  This  room,  which  has  just 
been  completed,  will  provide  much  needed  accommodation  for 
the  book  collection,  which  has  outgrown  the  shelving  originally 
provided  and  is  now  crowded  to  a  point  that  interferes  with 
prompt  ser\ice. 

The  new  stack  will  accommodate  about  67,000  volumes,  but 
as  the  Library  has  transferred  one-half  of  the  twelfth  floor 
to  the  Founder  Societies  for  storage  room,  the  net  gain  in 


Paet  View  of  New  Stack  Floob 

shelving  is  only  about  titty  per  cent  of  this  amount.  It  will 
be  possible,  however,  to  erect  additional  book  stacks  in  this 
room  to  a  total  capacity  of  approximately  100,000  volumes, 
which  will  care  for  the  Library  for  some  years. 

The  room  is  unusually  well  provided  with  daylight  and  an 
adequate  system  of  electric  light  is  being  installed.  No  par- 
titions have  been  built  between  the  stacks  and  the  space  re- 
served for  work  rooms,  thus  permitting  easy  rearrangement 
at  any  time  to  meet  changing  requirements. 

The  stacks  at  present  installed  were  formerly  used  in  the 
Library  of  the  American  Society  of  Civil  Engineers,  and  were 
very  generously  presented  to  us  by  the  Society.  The  gift  was 
an  especially  acceptable  one,  as  it  has  saved  not  only  the  cost 
of  a  new  stack,  amounting  to  several  thousand  dollars,  but  also 
the  long  delay  which  would  have  been  experienced  in  obtain- 
ing new  construction  at  this  time. 


It  is  hoped  that  the  new  stack  will  be  in  use  this  month. 
It  will  enable  the  Library  to  arrange  its  books  in  better  order, 
thus  making  the  service  to  readers  better.  The  vacated  space 
on  the  twelfth  floor  will  at  the  same  time  provide  storage 
space  for  publications  which  is  sadly  needed  by  the  Founder 
Societies. 

War  Libraries 

The  libraries  established  by  the  American  Library  Asso- 
ciation at  the  Army  training  camps  are  filling  a  definite  want 
by  providing  reading  for  the  men  and  oflScers.  The  demands 
made  on  them,  however,  are  so  broad  in  scope  that  it  is  im- 
possible to  fill  them  all.  Technical  magazines  are  much  ap- 
preciated, as  well  as  those  of  literary  interest. 

The  following  communication  from  a  corporal  in  training 
at  Camp  Wadsworth  shows  what  is  needed : 

"  I  am  a  Civil  Engineer  and  would  Uke  to  be  kept  in  touch 
with  that  profession.  A  periodical  that  I  would  like  to  read 
is  the  Engineering  News-Record.  As  I  am  a  railroad  man  I 
would  also  like  to  see  the  Railroad  Magazine. 

"  I  have  also  a  friend  in  this  Company  with  me  who  is  a 
car  tracer  for  a  railroad  corporation.  He  would  like  to  get 
any  books  on  the  traffic  end  of  railroading.  If  you  wish,  you 
can  send  anything  in  this  line  to  the  addresses  below  and  we 
would  be  very  grateful  for  your  kindness." 

Anyone  wishing  to  meet  this  want  can  do  so  by  sending  the 
magazines  to  the  Camp  Librarian,  Camp  Wadsworth,  Spar- 
tansburg,  S.  C.  Similar  gifts  of  technical  journals  would 
undoubtedly  be  appreciated  by  the  men  at  other  camps. 

Notes 

The  Illuminating  Engineering  Society  has  presented  to  the 
Librarj'  some  eighty  volumes  relating  to  the  gas  industry, 
among  which  are  many  of  decided  interest.  These  had  been 
presented  to  them  by  Dr.  William  Paul  Gerhard,  but  the 
society,  believing  that  the  conveniences  of  all  would  be  best 
served  by  collecting  all  engineering  material  together,  has  se- 
cured Dr.  Gerhard's  consent  to  this  disposition  of  his  gift. 

Mr.  Edward  Wegmann  has  presented  to  the  Library  a  bound 
set  of  the  contract  specifications  issued  by  the  Aqueduct  Com- 
missioners of  New  York  City  from  1885  to  1901,  covering 
the  contracts  in  cormection  with  the  Croton  Aqueduct.  The 
estimates  and  bids  for  the  construction  of  the  various  parts 
of  the  work  have  been  inserted  in  this  set,  adding  much  to  its 
value  for  reference. 


BOOK  REVIEWS 

Empirical  Formulas,  by  Theodore  R.  Running,  Associate  Professor  of 
Mathematics,  University  of  Michigan.  John  WUey  &  Son,  Inc., 
New  York,  1917.  Cloth,  6x9  in.,  144  pp.,  31  Figs,  and  22  sets 
of  reference  curves,  $1.40  net. 

THIS  is  the  nineteenth  volume  of  the  series  of  Mathematical 
Monographs  edited  by  Mansfield  Merriman  and  Robert 
S.  Woodward.  Although  several  books  on  mathematics  devote 
one  or  more  chapters  to  the  derivation  of  empirical  formute 
and  there  are  a  few  very  good  magazine  articles  on  the  sub- 
ject, this  is  the  most  complete  treatise  on  the  subject  ever 
published  and  the  first  book  worthy  of  the  title. 
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The  derivation  of  an  empirical  formula  is  the  result  of 
qualitative  and  quantitative  mathematical  analyses  of  certain 
data  and  the  general  methods  are  somewhat  similar  to  those 
employed  in  qualitative  and  quantitative  chemical  analyses. 
The  quality  or  form  of  the  equation  for  a  given  set  of  data 
is  found  by  testing  with  certain  reagents  such  as  logarithmic 
paper,  tabulation  of  differences,  graphs  of  quotients  and  prod- 
ucts, etc.,  and  the  quantity  or  constants  in  the  equation  are 
found  by  substituting  the  coordinates  of  selected  points  by 
measurements  from  graphs,  or  from  tabulated  differences.  A 
chemist  may  exercise  all  five  of  his  senses  in  testing  for  the 
presence  of  various  constituents  in  a  chemical  compound, 
but  the  engineer  or  mathematician  is  confined  largely  to  his 
one  sense  of  sight  in  observing  the  results  of  his  reagents  in 
determining  the  form  of  an  equation  that  is  best  suited  for 
the  data  under  consideration. 

There  is  a  different  test  or  reagent  for  each  fonn  of  equa- 
tion and  the  guide  in  using  these  is  a  set  of  reference  curves, 
which  are  at  times  misleading.  After  the  form  of  equation 
has  been  determined  there  should  be  no  particular  difflculty 
in  determining  the  constants. 

The  subject-matter  of  the  first  five  chapters  of  this  book 
consists  of  discussions  and  applications  of  twenty-two  tests  or 
reagents  based  largely  on  the  system  of  tabulated  differences, 
which  may  be  used  to  an  advantage  in  many  cases.  These 
equations  may  be  looked  upon  by  the  engineer  as  twenty-two 
tools  that  may  be  used  in  deriving  equations  that  will  satis- 
factorily represent  the  results  expressed  by  data.  It  does 
seem  that  this  number  should  be  sufficient  for  such  work, 
even  though  considerable  difference  of  opinion  is  liable  to  be 
exercised  in  choosing  such  a  collection.  Many  of  the  equa- 
tions given  by  the  author  would  be  selected  by  most  anyone 
familiar  with  the  subject.  Several  of  the  equations  given  by 
him  lead  to  rather  complicated  formulae  and  should  be  avoided 
unless  there  is  some  exceptional  reason  for  their  adoption. 
Most  any  exponential  formula  is  likely  to  be  inconvenient  or 
cumbersome  to  use,  but  fortvmately  the  solutions  of  such  may 
be  readily  performed  by  means  of  slide  rules  and  charts. 


Chapter  V  is  devoted  to  the  application  of  Fourier  series 
to  a  number  of  ordinate  schemes,  which  are  applicable  to 
periodic  laws  based  on  angular  measurements  such  as  wave 
analysis  and  certain  theoretical  phenomena.  In  Chapter  VI 
is  found  a  very  good  explanation  of  the  application  of  the 
method  of  least  squares  to  the  derivation  of  empirical  formu- 
liB,  in  which  the  essentials  are  clearly  and  briefly  given. 
Chapter  VII  deals  with  interpolation  and  differentiation  of 
tabulated  functions.  It  is  of  particular  value  in  computa- 
tions of  precision  in  which  a  high  degree  of  accuracy  is  desired. 
Chapter  VIII  gives  some  very  practical  work  on  numerical 
integration  that  should  be  useful  to  engineers. 

The  Appendix  gives  a  very  useful  set  of  curves  correspond- 
ing to  each  of  the  before  mentioned  twenty-two  equations  and 
is  one  of  the  most  important  features  of  the  book. 

Although  the  methods  proposed  by  Prof.  A.  S.  Langsdorf 
and  Mr.  Winslow  H.  Herschel  are  not  pointed  out  as  such, 
the  principles  involved  in  their  methods  are  included  in  the 
author's  system  of  tabular  differences.  The  system  adhered 
to  by  the  author  includes  the  principles  of  the  calculus,  al- 
though he  uses  rather  simple  algebraic  equations  in  prefer- 
ence to  differential  equations  and  his  demonstrations  are  very 
easily  followed.  The  calculus  is  used  in  only  two  chapters. 
The  matter  in  the  other  six  chapters  and  appendix  is  of  a 
very  practical  nature  and  may  be  comprehended  without 
knowledge  of  the  calculus  as  such. 

More  space  could  have  been  devoted  to  the  use  of  logarithmic 
paper,  even  though  this  subject  has  been  very  well  covered  in 
other  books.  Brief  discussions  on  dimensional  consistency, 
when  to  apply  certain  tests,  simplicity  vs.  accuracy  and  dis- 
tinction between  accuracy  and  precision,  would  not  be  out  of 
place  in  such  a  book. 

This  is  a  practical  book  and  should  be  particularly  valu- 
able to  engineers  engaged  in  research,  design,  time  study, 
estimating  costs,  testing  and  any  other  work  involving  the 
use  of  tabular  values  derived  from  experimental  or  other 
observed  data. 

A.  Lewis  Jenkins. 
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WE  have  all  become  somewhat  accustomed  to  seeing 
the  engineer  called  upon  to  perform  new  and  strange 
duties,  but  few  of  us  were  prepared,  I  believe,  to  see 
an  engineer  called  upon  to  undertake  the  greatest  piece  of 
constructive  economics  ever  attempted.  I  refer  to  the  work 
of  Mr.  Hoover,  for  Mr.  Hoover 
is  by  training  and  practical 
experience  a  mining  engineer. 
Yet  this  somewhat  startling 
event  is  in  full  keeping  with 
the  trend  of  modem  industry. 
Every  day  sees  the  duties  and 
responsibilities  of  the  engineer 
widened  and  it  is  difficult  to 
see  where  the  end  will  be.  The 
engineer  from  the  first'  has  had 
a  difficult  time  trying  to  define 
just  what  his  field  of  activity 
IS.  This  is  necessarily  so  in  any 
.  civilized  community  where  the 
Me  of  the  people  rests  upon 
mechanical  contrivances.  Engi- 
neering, and  mechanical  engi- 
ueering  in  particular,  is  an  In- 
tegra) part  of  everyday  life  and 
ecessanly  assumes  fresh  as- 
pects as  the  complexity  of 
modern  life  increases.  It  will 
be  increasingly  difficult  to  set 
its  limits  and  boundaries. 

These  matters  have  long  been 
a  cause  for  work  and  woiTy  on  the  part  of  teachers  in  tech- 
nical schools.  The  original  conception  of  these  institutions 
was  to  train  men  to  design,  build  and  operate  machines  within 
a  narrowly  defined  field.  Fifty  years  ago  the  term  "  mechan- 
ical engineer  "  conveyed  a  fairly  distinct  definition  of  activity ; 
today  it  is  almost  meaningless. 

The  closely  prescribed  curriculum  of  the  early  engineering 
schools  of  years  ago  succeeded  well  in  sending  out  men  who 
in  time  made  a  place  for  themselves  in  the  engineering  field. 
But  the  men  who  passed  through  these  schools  were  far  from 
satisfied  with  the  training  they  thus  received.  Their  complaint, 
)iowever,  has  not  concerned  the  technical  studies  imposed  upon 
them  alone,  but  has  embodied  a  demand  for  broader  training  in 
harmony  with  changing  industrial  conditions.  The  variety 
and  scope  of  these  demands  have  been  great  and  have  changed 
with  the  changing  industrial  field,  but  the  demand  for  instruc- 
tion ia  the  subjects  that  pertain  to  industrial  management  has 
been  constant,  insistent  and  has  grown  steadily.  Today  there 
is  not  a  first-class  technical  school  in  this  country  that  is  not 
recognizing  this  demand.  The  technical  schools  of  today  are 
not  places  where  engineers,  as  defined  by  this  term  originally, 
are  educated,  but  they  are  schools  that  prepare  men,  and 
women  also,  for  industrial  life  in  an  amazingly  broad  manner. 
An  examination  of  the  list  of  graduates  of  any  good  technical 
school  will  show  that  twenty-five  per  cent  of  them  remain  in 


In  the  preceding  issue  of  The  Journal  was 
given  a  complete  though  necessarily  somewhat 
condensed  account  of  the  Thirty-eighth  Annual 
Meeting  of  The  American  Society  of  Mechanical 
Engineers.  So  much  space  was  needed,  however, 
to  recount  what  have  been  referred  to  as  the 
"  war  features "  of  this  convention,  that  last 
month  no  more  than  a  passing  review  of  the 
usual  technical  proceedings  of  the  meeting  could 
be  given.  This  issue  contains  an  extended  ac- 
count of  these  proceedings,  ivith  discussions, 
oral  and  ivritten,  of  the  engineering  papers  pre- 
sented. The  issue  therefore  really  constitutes  a 
supplement  to  the  preceding  number. 

Prefacing  this  discussion  is  an  address  by  Prof. 
D.  S.  Kimball,  member  of  the  Society's  Commit- 
tee on  Meetings,  which  is  particularly  timely  in 
view  of  the  tendency  of  the  Society  to  interest 
itself  in  matters  of  "  social  economy,"  a  course 
which  is  justified  in  the  mind  of  every  member 
at  this  critical  period  in  the  history  of  democ- 
racy. 


Presented  at  the  Luncheon,  on  Thursday,  December  6,  1917,  at  the 
Annual  Meeting  ot  Thb  American  Society  of  Mbchanical  Enqinbbbs. 


engineering  pursuits  in  a  narrow  sense,  the  remainder  going 
into  a  very  wide  variety  of  industrial  pursuits.  A  veiy  large 
and  increasing  proportion  are  found  on  the  management  side 
of  industry. 

It  may  be  argued,  of  course,  that  while  engineering  may  be 

a  part  of  management,  man- 
agement is  not  part  of  engineer- 
ing. And  it  may  be  truthfully 
stated  that  the  engineer  has 
been  drawn  over  into  manage- 
ment more  because  of  his  pe- 
culiar method  of  attacking 
problems  than  because  of  his 
technical  or  commercial  knowl- 
edge; and  that  for  this  reason 
engineering  colleges  may  well 
neglect  these  broader  subjects 
and  confine  themselves  to  the 
time-honored  engineering  stud- 
ies. While  this  may  all  be  true 
theoretically,  the  fact  remains 
that  the  industrial  field  is  de- 
manding men  from  the  engi- 
neering schools  who  are  weU 
grounded  in  engineering  and, 
in  addition,  know  something  of 
management.  Hence  we  find 
such  subjects  as  economics, 
psychology,  logic,  public  speak- 
ing, and  similar  studies  in- 
cluded in  engineering  curricula, 
and  they  appear  no  more  or  no  less  strange  there  than  does 
an  engineer  as  a  food  administrator. 

Now  what  is  true  of  the  engineering  schools  is  equally  true 
of  The  American  Society  of  Mechanical  Engineers.  The  en- 
gineering colleges  have  lagged  behind  the  industrial  field  in 
these  matters,  and  the  engineering  societies  in  turn  have  lagged 
behind  the  colleges.  It  is  interesting  and  instructive  to  read 
what  the  founders  had  in  mind  when  the  Society  was  organized 
in  1880.  Dr.  Robert  H.  Thurston,  the  first  President,  in  his 
inaugural  address  states  these  objects  to  be  "  the  promotion  of 
the  arts  and  sciences  connected  with  engineering  and  mechan- 
ical construction."  And  the  chairman  of  the  preliminary 
meeting,  Mr.  A.  L.  Holley,  enumerates  in  some  detail  the  sev- 
eral branches  of  engineering  contemplated  as  follows:  metal- 
lurgy, railway  engineering,  machine-shop  work,  rolling  mills, 
structural  work,  national  defenses,  shipbuilding,  agricultural 
machinery  and  textile  machinery,  and  concerning  the  latter  he 
states,  "  The  public  would  deem  it  quite  outside  of  mechanical 
engineering."  It  is  on  this  analysis  as  a  basis  that  the  first 
list  of  those  eligible  to  election  was  made  up,  namely,  mechani- 
cal engineers,  eivU  engineers,  military  engineers,  mining  and 
metallurgical  engineers  and  architects.  And  after  reviewing 
the  field,  which  to  us  now  seems  so  restricted,  Mr.  Holley  re- 
marks, "  I  confess  that  in  thinking  over  the  range  of  mechan- 
ical engineering  with  reference  to  our  proposed  society  I  was 
astonished  at  its  magnitude.  I  had  never  realized  it  before." 
Only  once  in  the  statements  made  by  the  founders  concem- 
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ing  the  objects  of  the  Society  do  we  see  a  vision  of  what  the 
future  held  for  the  Society  when  Dr.  Thurston  said.  "  Its 
province  will  lie  no  less  in  the  field  of  social  economy  than  in 
that  which  has  reference  only  to  the  individual  needs  of  its 
members."  This  germ  of  thought  has  always  remained  in  the 
Society  and  found  its  most  widely  known  expression  in  Fred- 
erick AY.  Taylor's  classic  paper  on  Shop  Management.  But 
though  this  remarkable  paper  was  presented  to  the  world 
through  the  Society,  comparatively  little  has  been  done  by  the 
Society  to  further  this  important  line  of  thought.  There  is 
not  even  at  this  time  a  sub-committee  on  this  field  of  work. 

Ten  years  ago  Prof.  F.  R.  Hutton  in  his  presidential  ad- 
dress made  an  exhaustive  review  of  the  aims  and  activities  of 
the  Society  which  is  well  worth  reading.  He  found  that  about 
fifty  per  cent  of  the  membership  at  that  time  was  classifiable 
under  the  headings  "  manufacturer,'"  ''  shop  executive  "  and 
"  local  manager."  Yet  the  Transactions  for  that  year  do  not 
contain  a  single  paper  on  industrial  administration,  though 
Taylor's  ma.sterpiece  had  been  published  three  years  before. 
An  examination  of  any  page  of  the  year  book  will  show  that 
this  relation  has  not  changed  and  that  the  Society  is  far  from 
being,  strictly  speaking,  an  engineering  society,  but  that  it 
represents  industry  ui  a  very  comprehensive  and  broad  man- 
ner. That  this  view  is  recognized  is  clearly  shown  by  the 
names  of  a  few  papers  in  the  Transactions  for  1916,  as  for 
instance,  How  Does  Industrial  Valuation  Differ  from  Public 
Utilities  Valuation,  or  Graphical  Control  on  the  Exception 
Principle  for  the  Executive. 

What  is  true  of  the  relation  of  mechanical  engineering  tn 
management  is  also  true  of  many  other  fields.  Is  the  problem 
of  electric  welding  one  for  the  mechanical  engineer  or  does  it 
belong  to  the  field  of  electrical  engineering?  Where  shall  we 
place  oxy-acetylene  welding  or  the  thermit  process?  Accident 
prevention  is  certainly  within  the  range  of  the  Society's  activ- 
ity, so  far  as  the  mechanical  features  are  concerned,  but  how 
far  shall  we  interest  ourselves  in  employers'  compensation  acts 
and  the  legislation  that  lies  back  of  this  important  movement? 
Shall  we  discuss  it  as  a  problem  in  mechanical  engineering  or 
shall  we  also  include  the  humane  features  of  the  problem? 
At  the  present  moment  a  strong  movement  is  on  foot  to  inter- 
est engineers  in  the  important  problem  of  Americanization, 
and  engineering  schools  are  being  urged  to  pay  special  atten- 
tion to  this  matter.  The  subject  is  timely  and  important  and 
no  single  class  of  men  can  do  so  much  to  promote  it  as  the 
engineers.  The  problem  is  closely  connected  with  industrial 
management;  shall  it  become,  therefore,  a  problem  for  engi- 
neers and  engineering  societies? 

These  intricate  relations  come  before  the  Society  largely 
through  the  work  of  the  Committee  on  Meetings  in  passing 
upon  papers  to  be  presented  before  the  Society.  As  would  be 
expected  from  the  foregoing,  the  papers  offered  cover  a  very 
wide  range.  The  majority  are  weU  within  the  range  of  the 
field  of  engineering  as  commonly  understood,  a  number  are 
in  the  field  of  industrial  management  or  in  other  fields  equally 
removed  from  engineering  m  a  strict  sense.  From  this  latter 
class  the  Committee  on  Meetings  selects  those  that,  in  its  opin- 
ion, can  properly  be  presented,  though  even  with  this  class  of 
paper  the  Committee  is  not  always  unanimously  agreed. 
Lastly,  there  are  a  number  of  papere  presented  that  in  the 
opinion  of  the  Committee  are  so  far  removed  from  engineer- 
ing as  to  make  their  presentation  questionable,  though  they 
are  sometimes  valuable  papers.  The  tendency,  therefore,  is 
rather  to  discourage  papers  which  treat  of  matters  on  the 
"  fringe "  of  engineering.  I  sometimes  wonder  if  Taylor's 
paper  on   Shop  Management,  bad  it  been  presented  by  some 


one  less  known  and  under  some  other  title,  would  ha\e  been 
accepted.  It  is  fairly  certain,  moreover,  that  if  more  encour- 
agement were  given  to  papers  of  this  broader  cliaracter  the 
Meetings  Committee  would  be  in  receipt  of  many  more  of 
them,  and  it  is  not  too  much  to  expect  that  it  would,  in  time, 
receive  papers  that  would  be  as  great  in  their  field  as  is  Tay- 
lor's classic.  It  is  entirely  a  matter  of  how  far  the  Society 
wishes  to  recognize  its  non-technical  membership.  It  is  note- 
worthy that  the  best  collection  of  papers  on  the  problem  of 
employment  of  which  I  am  aware  is  not  found  in  the  litera- 
tui-e  of  engineering  or  industrial  management,  but  is  in  the 
Annals  of  the  American  Academy  of  Political  Science.  I 
wonder  how  many  employers  have  seen  them.  Quite  a  num- 
ber of  these  papers  were  written  by  engineers  and  industrial 
executives.  It  is  also  to  be  noted  that  within  the  last  year  at 
least  two  societies  have  been  started  to  carry  out  work  that, 
in  my  opinion,  belongs  to  this  Society. 

I  believe  the  time  has  come,  therefore,  when  the  Society 
should  redefine  its  aims  and  objects,  and  I  would  like  to  see  an 
inquiry  made  into  the  aims  and  objects  of  our  Society  with  a 
view  to  finding  out  how  well  the  literature  of  the  Society  is 
meeting  the  wants  of  our  membership.  Or,  putting  it  another 
way,  if  we  are  satisfied  with  the  literature  I  think  we  should 
try  to  obtain  a  membei-ship  that  is  in  harmony  with  it.  a  con- 
dition which,  in  my  opinion,  does  not  exist  at  present.  And  I 
should  like  to  see  such  an  inquiry  made  in  a  statesmanlike 
manner  without  reference  to  persons  or  groups  of  persons,  but 
with  the  sole  object  of  finding  out  what  is  best  for  the  Society 
and  what  will  insure  to  it  an  enduring  future. 

There  will  never  be  a  better  or  more  opportune  time  to  con- 
sider this  subject.  Every  loyal  American  is  now  asking  him- 
self what  are  his  duties  and  responsibilities.  Every  technical 
school  is  facing  a  reorientation  of  its  purposes  and  aims.  As  a 
nation  we  are  facing  a  period  of  self-analysis  that  may  result 
in  changing  some  of  our  fundamental  policies.  I  am  not  so 
sure,  for  instance,  that  we  shall  continue  to  be  a  "  refuge  for 
the  oppressed  of  the  earth  "  unless  we  are  quite  sure  that  the 
aforesaid  oppressed  are  really  in  pursuit  of  the  liberty  and 
happiness  that  we  all  hold  so  dear.  Americanization  maj-  in- 
deed be  a  part  of  the  work  of  all  organized  bodies  that  are 
interested  in  the  existence  of  the  Republic.  If  we  have  not  at 
this  moment  a  clear  vision  of  whither  we  are  tending,  now  is 
the  time  of  all  times  to  take  stock  of  ourselves  and  to  redirect 
our  course,  whether  this  course  is  in  conformity  with  time 
honored  definitions  or  not.  Change  is  not  necessarily  synony- 
mous with  progress,  but  there  is  no  progress  without  change. 
No  one  can  doubt  that  the  scientist  and  the  engineer  are  to  be 
the  most  important  industrial  figures  of  the  near  future.  If 
we  are  faithful  to  our  duties  we  shall  be  of  greater  impor- 
tance politically  and  socially,  but  to  accomplish  this  we  must 
broaden  our  vision  and  get  about  our  business,  which  is  the 
industrial  organization  of  our  country. 


At  the  beginning  of  January  the  Ordnance  Department  of 
the  U.  S.  Army  opened  up  a  headquarters  in  the  rooms  of  the 
Society  for  the  purpose  of  recruiting  and  commissioning 
officers  qualifying  for  ordnance  service.  The  recruiting  officers 
were  Major  Fred  J.  Miller,  Capt.  Henry  C.  Phipps,  and  Lieut. 
M.  Goedecke,  who  comprised  the  examining  board.  Utilizing 
the  Society's  "  war  classification  list.''  the  board  secured  names 
of  members  of  the  Society  qualified  for  the  particular  duties 
the  Ordnance  Department  needed  and  issued  calls  to  them. 
The  work  was  kept  up  for  several  days,  during  which  time 
upwai'd   of  1000   men  ]iresented   themselves  for  examination. 


POWER  TEST  HEARING  AT  ANNUAL  MEETING 


An  Account  of  the  Proceedings  of  the  First  Pubhc  Discussion  of  the  A.S.M.E.  Rules  for  Conduc- 
ting Performance  Tests  of  Power  Plant  Apparatus,  Issued  in  1915 


THE  public  meeting  of  the  Power  Test  Conmiittee  was 
held  on  Friday,  December  7,  and  was  called  to  order 
by  President  HoUis  at  10  o'eldck.  The  immediate 
object  of  the  hearing  was  to  discuss  the  various  testing  codes 
as  published  by  the  Society,  and  the  ultimate  object  was  to 
aid  the  Power  Test  Committee  in  such  revisions  as  might  be 
needed  to  make  the  codes  of  the  greatest  service  to  the  pro- 
fession, and  to  bring  them  up  to  date. 

The  members  of  the  Power  Test  Committee,  originally  num- 
bering eight,  but  increased  later  to  twelve,  were  invited  to 
sit  at  a  table  in  front  of  the  audience,  and  the  members  of 
the  Advisory  Board,  composed  of  Society  members  identified 
with  manufacturers  and  users  of  power-plant  apparatus, 
appointed  by  the  Council  and  numbering  fifteen,  were  asked 
to  take  seats  in  the  front  row.  Nine  members  of  the  main 
committee  and  nine  of  the  Advisory  Board  availed  themselves 
of  this  invitation. 

President  Hollis  then  addressed  the  meeting-  on  the  object 
of  the  hearing.  He  said  that  codes  such  as  tliose  under  dis- 
cussion wore  growing  and  changing,  and  that  in  order  to 
make  them  valuable  to  the  country  at  large  there  must  be 
constant  amendments  and  additions,  the  need  for  which  arose 
not  through  oversight  on  the  part  of  the  Committee,  but 
rather  tin'ough  changes  in  the  demands  of  business  and  the 
use  of  better  and  different  instruments.  Moreover,  although 
there  might  be  a  great  many  methods  of  generating  power, 
and  therefore  a  number  of  codes  needed,  there  should  be  some 
definite  principle  underlying  them  all.  The  codes,  he  said, 
belonged  no  longer  to  the  Society,  but  to  all  users  of  power, 
and  therefore  should  represent  the  best  effort  and  experience 
obtainable. 

President  Hollis  explained  that  a  program  had  been 
arranged  in  accordance  with  which  the  discussions  of  the 
various  codes  would  be  taken  up  at  scheduled  hours  in  order 
that»the  hearing  might  be  conducted  systematically.  This  pro- 
gram was  closely  adhered  to,  with  the  exception  of  the  latter 
part  when  it  was  found  that  less  time  was  needed  than  had 
been   planned. 

Mr.  George  H.  Barrus.  Chairman  of  the  Power  Test  Com- 
mittee, then  presented  a  statement  of  the  history  of  the  Com- 
mittee and  the  objects  for  calling  the  present  hearing.  Those 
present  had  been  provided  with  a  printed  copy  of  his  state- 
ment, which  included  the  personnel  of  the  Committee  and  of 
the  Advisory  Board.  He  •stated  that  special  written  invita- 
tions had  been  mailed  to  some  sixty  engineering  societies, 
organizations  and  associations  interested  in  the  subjects  to 
be  discussed.  Similar  invitations  were  sent  to  about  forty 
manufacturing  concerns  and  trade  organizations,  fifteen  rail- 
roads and  twenty-five  colleges.  Special  invitations  were  sent 
to  jjrominent  engineers  not  members  of  the  Society,  to  the 
United  States  Bureau  of  Standards,  and  to  the  Navy  Depart- 
ment Bureau  of  Steam  Engineering.  Over  half  of  these  invi- 
tations had  been  accepted. 

President  Hollis  then  threw  open  the  meeting  for  the  dis- 
cussion of  the  first  thirty-three  paragi'aphs  of  the  codes 
embodying  the  General  Instructions.  It  was  decided  that  the 
discussion  proceed  without  the  reading  of  the  paragraphs,  as 
everyone  in  the  audience  had  a  eopv  of  the  complete  report. 


It  was  also  decided  to  omit  the  reading  of  all  written  discus- 
sions, as  these  would  be  placed  in  the  hands  of  the  Committee. 

The  oi'al  discussion  was  opened  by  Capt.  T.  W.  Kinkaid, 
head  of  the  Engineering  Experiment  Station  at  Annapolis. 
Captain  Kinkaid  read  a  statement  prepared  by  tlie  engineers 
of  the  Experiment  Station  dealing  with  the  General  Instruc- 
tions.    Comments  were  made  on  some  twenty  of  the  subjects. 

The  remainder  of  the  discussion  on  the  first  .S3  paragraphs 
referred  to  details  of  the  present  general  instructions,  includ- 
ing changes  in  wording,  methods  and  use  of  instr\iments, 
measurements,  calibrations  and  standards.  Those  taking  part 
were  Messrs.  Moss,  Moody,  Delany,  Reynolds,  Kruesi,  AUer- 
ton,  Vennum,  and  Greene.  Messrs.  Hirshfeld  and  Sparrow 
thought  there  should  be  a  complete  revision  of  the  whole  sub- 
ject, and  the  President  suggested  that  this  latter  point  of  view 
might  be  put  into  concrete  form  by  a  committee  representing 
those  who  believed  in  a  complete  revision.  He  pointed  out  that 
the  Society  was  not  bound  to  abide  by  what  the  Power  Test 
Committee  had  published  up  to  the  present  time  if  something 
better  and  more  useful  could  be  suggested.  Prof.  Arthur  M. 
Greene,  Jr.,  thought  it  would  be  best  to  defer  any  such  action 
until  the  codes  had  all  been  discussed,  and  in  this  view  the 
President  finally  concurred.  No  further  reference  was  made 
to  the  subject  during  the  hearing.  A  little  later,  however,  Mr. 
Moss  expressed  a  conviction  that  no  such  complete  revision 
as  that  suggested  liy  Mr.  Hirshfeld  was  needed. 

Di.sc'USMOiN'  01''  Code  for  Te.sting  Boilers 

At  the  request  of  the  President,  Captain  Kinkaid  continued 
with  the  portion  nf  his  discussion  which  related  to  the  Code 
for  Testing  Boilers  which  was  next  in  order  for  consideration. 

E.  B.  Ricketts  submitted  to  the  Committee  a  form  which 
he  had  used  successfully  for  a  number  of  years  for  reporting 
boiler  tests  and  the  instructions  which  were  a  part  of  the 
general  scheme.  He  also  included  a  chart  from  which  many 
of  the  calculations  of  the  boiler  test  could  be  made  with  a 
minimum  of  labor. 

C.  H.  Delany  made  suggestions  regarding  tests  of  oil-fired 
boilers,  and  presented  them  to  the  Committee  in  written  form. 
He  wished  the  Code  to  include  a  separate  tabulation  for  oil- 
fired  boilers. 

Prof.  Charles  R.  Richards  Hied  with  the  Committee  a 
copy  of  a  bulletin  entitled  A  Study  of  Boiler  Losses,'  which 
included  in  an  appendix  a  suggested  code  for  boiler  losses, 
a  subject  he  considered  inadequately  handled  in  the  present 
code. 

R.  Sanford  Riley  thought  the  rules  for  starting  and  stop- 
ping tests  too  definite  for  certain  types  of  stokers  where 
conditions  in  the  fire  were  considerably  different  from  those  in 
hand-fired  furnaces,  Louis  E.  Strothman  submitted  a  sugges- 
tion for  tlie  determination  of  boiler  leakage,  E.  G.  Bailey  of- 
fered suggestions  regarding  the  effect  of  the  rate  of  steaming 
at  the  time  of  starting  and  stopjiing,  and  Caiitain  Kinkaid 
presented  some  notes  entitled.  Correction  for  Difference  in 
Quality  of  a  Fuel  Bed  at  the  Beginning  and  at  the  End  of  a 
Coal  Test. 


^  Bulletin  No.   "S.  Engineering  Experiment  Station.  tLTnivnrsity  of  Il- 
linois, Urbana,  III. 
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Steam-Engine  Code 

Sanford  A.  Moss  opened  the  discussion  on  the  Steam-Engine 
Code  by  offering  his  criticisms  and  amendments  to  certain 
sections  of  the  Appendix  dealing  with  this  code.  He  also 
suggested  that  the  Steam-Turbine  Code  come  first  and  that 
the  Steam-Engine  Code  refer  to  it,  as  he  thought  more  tests 
■were  made  of  turbines  than  of  engines. 

Prof.  Charles  R.  Richards  discussed  parts  of  the  code  at 
length  and  William  L.  De  Baufre  and  Prof.  A.  G.  Christie 
submitted  written  discussions. 

Louis  E.  Strothman  also  joined  in  the  discussion. 


fans,  as  he  thought  much  confusion  resulted  in  trying  to  apply 
the  Compressor  Code  to  them. 

Steam-Plant  Code 

The  Steam-Plant  Code  elicited  discussion  from  George  C. 
Vennum  and  Philip  E.  Reynolds  criticizing  the  phraseology 
of  the  code  and  calling  attention  to  some  ambiguity  of  terms. 
They  also  felt  that  condensers  and  pumps  were  not  properly 
treated,  and  therefore  presented  suggestions  for  amendments 
to  the  code  covering  condensers  of  various  kinds,  air-removal 
apparatus  and  cooling  towers. 


Steam-Turbine  Code 

B.  F.  Tillson  suggested  the  CO,  method  of  tests  in  cases 
where  no  surface  condenser  was  in  use. 

S.  A.  Moss  objected  to  the  use  of  anything  but  a  mercurj' 
gage  for  determining  vacuum.  He  gave  his  views  regarding 
corrections  for  different  vacuums. 

Thomas  E.  Keating  seemed  to  be  of  the  opinion  that  the  code 
had  never  been  "  adopted,"  inasmuch  as  engineers  who  tested 
turbines  did  not  seem  to  use  it.  Apparently,  he  said,  there 
was  something  wrong  with  it,  and  if  so  it  should  be  revised. 
He  offered  no  specific  suggestions  as  to  what  sort  of  revision 
would  be  acceptable,  but  suggested  that  representatives  of 
turbine  builders  and  turbine  users  be  called  in  to  assist  in 
laying  out  a  new  code. 

Prof.  Arthur  M.  Greene,  Jr.,  thought  that  the  code  should 
include  some  method  of  correcting  for  changed  conditions 
which  could  be  used  in  the  case  of  small  turbines  where 
the  expense  of  running  a  series  of  tests  to  determine  these 
corrections  would  be  out  of  the  question. 

A.  H.  Kruesi  and  J.  P.  Sparrow  spoke  regarding  methods 
of  determining  vaeeum. 

Pumping-Engine  Code 

Frank  F.  Nickel  submitted  to  the  Coromittee  a  revised  code. 
He  was  followed  by  Robert  W.  Allerton,  who  explained  the 
need  of  a  revised  code  from  the  standpoint  of  the  use  of 
centrifugal  machinery.  He  also  presented  a  scheme  for  mak- 
ing hydraulic  measurements.  In  addition,  he  pleaded  for  a 
table  of  "  terms  "  which  would  define  absolutely  such  engineer- 
ing tenns  as  admit  of  several  interpretations.  Professor 
Greene  also  felt  that  an  interpretation  should  be  put  upon  cer- 
tain terms  by  the  Society  so  that  an  engineer  might  have  an 
authority  for  his  use  of  them. 

At  the  close  of  this  discussion,  the  meeting  was  adjourned 
for  lunch,  and  reassembled  at  two  o'clock  with  President  Hollis 
again  in  the  chair. 

Compressor  and  Blower  Code 

Hugh  V.  Conrad,  Secretaiy  of  the  Compressed  Air  Society, 
opened  the  discussion  on  the  Compressor  and  Blower  Code 
by  presenting  to  the  Committee  a  number  of  suggestions  re- 
garding measurement  of  air.  He  called  attention  to  the  method 
recoromended  in  the  present  code  for  measuring  air  and  sug- 
gested that  the  orifice  method  be  substituted. 

Sanford  A.  Moss  thought  that  the  code  should  provide  for 
the  testing  of  electrically  driven  units.  He  also  started  a  dis- 
cussion on  the  term  "  free  air,"  which  was  participated  in  by 
S.  B.  RedSeld  and  William  L.  De  Baufre.  Mr.  De  Baufre 
suggested  the  preparation  of  a  separate  code  for  blowers  and 


Locomotive  Code 

The  only  speaker  on  the  Locomotive  Code  was  Prof. 
Charles  R.  Richards,  who  emphasized  the  need  for  incorporat- 
ing some  recognition  of  cinder  losses.  He  also  suggested  that 
the  Committee  adopt  the  code  used  by  the  American  Railway 
Master  Mechanics'  Association,  and  locomotive-testing  experts 
be  consulted. 

Water- Wheel  Code 

Chainnan  Barms  opened  the  discussion  on  the  Water-Wheel 
Code,  the  inadequacy  of  which  seemed  to  be  generally  admitted 
by  all  speakers  and  interest  in  which  seemed  greatest  of  all. 
There  were  assembled  in  the  audience  as  representative  a  group 
of  hydraulic  engineers,  probably,  as  could  be  gathered 
together. 

Chainnan  Barrus  announced  that  the  Committee  had  had 
under  consideration  for  several  months  the  work  which  was 
being  done  by  the  Turbine  Builders'  Association  and  the 
Machinery  Builders'  Society  relative  to  standardizing  the 
methods  of  conducting  acceptance  tests  on  hydraulic  turbines, 
and  that  it  had  just  received  the  official  copy  of  the  code 
which  was  the  result  of  their  work.  This  code,  he  said,  would 
have  the  due  consideration  of  the  Committee  and  in  many  ways 
would  be  of  assistance  in  their  deliberations. 

He  also  announced  that  at  the  invitation  of  the  Council, 
the  American  Society  of  Civil  Engineers,  the  American  Insti- 
tute of  Electrical  Engineers,  and  the  National  Electrfe  Light 
Association  had  each  appointed  three  representatives  to  confer 
with  the  Power  Test  Committee  and  to  cooperate  with  them 
in  the  revision  of  the  Water-Wheel  Code.  The  conference 
was  scheduled  for  the  following  week. 

There  seemed  to  be  some  delay  in  starting  a  discussion 
in  which  so  many  were  not  only  interested  but  able  to  take 
intelligent  part  for  the  information  of  the  Committee,  until 
Lewis  F.  Moody  called  upon  John  L.  Harper. 

Mr.  Harper  said  that  until  the  present  hearing  his  attention 
had  never  been  called  to  the  Water-Wheel  Code.  He  pleaded 
for  consistency  of  action  in  the  various  engineering  societies 
interested  in  such  a  code  if  one  was  to  be  adopted,  and  seemed 
to  feel  that  the  basic  need  of  any  code  was  an  accurate  means 
of  measuring  water,  suggesting,  in  spite  of  the  difficulties 
which  it  apparently  presented,  the  volumetric  method.  He  was 
insistent  in  the  statement  that  an  adequate  code,  based  upon 
correct  principles,  was  an  immediate  necessity. 

William  M.  White,  who  was  interested  in  the  code  pro- 
posed by  the  Machinery  Builders'  Society,  asserted  that  build- 
ers of  water  turbines  had  waited  for  years  for  some  one  to 
bring  out  a  code  under  which  iut,y  oo.uu  make  guarantees 
which  they  could  carry  out.  He  pointed  out  that  the  builders 
were  interested  in  the  measurement  of  water,  but  they  did 
not  care  so  much  how  it  was  measured  as  long  as  the  turbine 
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was  tested  under  the  same  conditions  and  with  the  use  of 
the  same  weir  coefflcients  as  were  assumed  when  the  guar- 
antee was  made. 

The  remainder  of  the  discussion,  in  which  Messrs.  Carle, 
Johnson,  Moody,  Allen,  Herschel  and  Taylor  took  part,  merely 
brought  out  the  fact  that  all  agreed  as  to  the  need  of  a  revised 
code.  To  bring  the  matter  to  a  head,  Mr.  White  offered  a  reso- 
lution to  the  effect  that  it  was  the  sense  of  the  meeting  that  the 
code  adopted  by  the  Machinery  Builders'  Society  was  satisfac- 
tory and  recommended  it  to  the  Committee  for  acceptance,  but 
it  was  finally  shown  that  the  resolution  was  unnecessary. 

Sub-Committees  on  Codes  Proposed 

Dr.  Jacobus  then  spoke  in  the  capacity  of  delegate  from  the 
Society  of  Naval  Architects  and  Marine  Engineers,  suggesting 
the  appointment  of  several  sub-committees,  each  one  of  which 
was  to  have  particular  charge  of  a  single  test  code,  such  as  had 
already  been  done  with  reference  to  the  Water- Wheel  Code. 
The  matter  was  put  into  the  form  of  a  resolution  by  Professor 
Allen  to  the  effect  that  it  was  the  sense  of  the  meeting  that 
such  committees  be  appointed.  The  President  assured  the 
meeting  that  the  Council  would  consider  the  resolution  that 
very  afternoon,  and  explained  that  it  was  the  custom  of  the 
Council  to  consult  with  members  of  other  societies  on  matters 
relating  to  their  interests. 

After  considerable  discussion,  which  centered  around  the 
relations  of  the  subcommittees  proposed,  the  Advisory  Board 
and  the  Power  Test  Committee,  the  resolution  was  adopted. 

During  the  discussion,  N.  A.  Carle  spoke  of  the  American 
Engineering  Standards  Committee,  of  which  he  was  a  member. 
He  said  that  the  scheme  of  the  committee  was  not  the  revision 
of  standards  but  entirely  that  of  acting  as  the  connecting  link 
between  the  societies  and  organizations  who  had  established 


the  standards.  A  standard,  adopted  by  a  society,  would  be 
referred  to  the  committee  for  approval.  If  found  acceptable 
to  them,  they  would  refer  it  to  other  societies  interested  in 
the  subject  considered,  and  upon  universal  approval,  approve 
it  as  standard  and  recommend  it  for  practice  for  one  year. 
At  the  end  of  that  time  it  would  be  stamped  "  American 
Engineering  Standards."  The  result,  he  explained,  would 
mean  that  some  day  it  would  be  possible  to  say,  "  I  want  a 
power  system  of  one  million  kilowatts  capacity,  American 
Engineering  Standards." 

President  Hollis  turned  the  chair  over  to  Dr.  Jacobus, 
who  called  upon  Ervin  G.  Bailey  to  explain  his  system  of 
measuring  steam  by  means  of  carbon  dioxide.  The  method, 
which  is  analogous  to  the  salt-solution  method  used  by  hydraulic 
engineers  for  measuring  water,  was  described  in  a  paper  pre- 
sented to  the  Boston   Section  of  the  Society  in   May  1916. 

The  meeting  closed  with  a  discussion  started  by  R.  Sanford 
Riley  on  the  errors  in  starting  and  stopping  boiler  tests. 
James  W.  Parker  cited  an  extreme  case  of  a  test  in  which 
thirty  tons  of  coal  constituted  the  kindling  fire,  showing 
thereby  the  possibility  of  an  enormous  error  which,  he  be- 
lieved, could  be  avoided  only  by  lengthening  the  duration 
of  the  test  until  the  amounts  of  coal  stored  on  the  grates 
would  bear  an  insignificant  proportion  to  the  total  coal  fired. 
Others  agreed  that  this  was  a  very  uncertain  element  of  any 
test,  and  expressed  their  belief  that  longer  tests  would  avoid 
this  error. 

Chairman  Jacobus  asked  for  opinions  on  the  question  of 
sampling,  and  was  answered  by  several  members  to  the  effect 
that  the  size  of  the  sample  should  be  as  great  as  possible  to 
insure  the  best  results. 

The  object  of  the  hearing  having  been  accomplished  and 
all  of  the  codes  disposed  of.  Chairman  Jacobus  adjourned  the 
meeting  at  about  4:30  p.m. 


IMPORTANT  DISCUSSION  ON  VARIED  POWER  PLANT  SUBJECTS 

Proceedings  of   Session    Devoted   to    Papers    on    Small   Turbines,    Waste  of  Coal,  Bagasse  as 

Fuel,  Cooling  of  Water,  and  the  Steam  Motor 


ONE  of  the  busiest  sessions  of  the  Annual  Meeting  was 
the  Power-Plant  Session  held  on  Wednesday  afternoon, 
December  5,  on  the  fifth  floor  of  the  Engineering  So- 
cieties Building.  Five  papers,  each  one  of  them  of  sufficient 
importance  to  occupy  the  entire  afternoon,  were  presented  and 
discussed.  Thanks  to  the  enjoinder  of  the  chairman,  Mr.  Wil- 
liam B.  Jackson,  that  all  speakers  carry  the  matters  they 
wished  to  discuss  well  in  their  minds  and  come  straight  to  the 
point,  close  attention  was  given  to  the  work  of  the  session  and 
the  long  program  was  carried  through  very  satisfactorily  and 
without  need  of  adjournment. 

The  five  papers  were  on  varied  and  timely  topics  in  the 
power-plant  field.  They  were  all  published  in  advance  in  The 
Journal  and  excited  a  wide  interest,  as  evidenced  by  the  large 
number  of  written  discussions  sent  in  prior  to  the  meeting.  The 
titles  of  the  papers  were:  A  Commercial  Analysis  of  the  Small- 
Turbine  Situation,  by  W.  J.  A.  London ;  Preventable  Waste 
of  Coal  in  the  United  States,  by  David  Moffat  Myers,  member 
of  the  Committee  of  Consulting  Engineers  on  Coal  Conserva- 
tion and  Publicity  cooperating  with  the  Fuel  Administrator; 
Bagasse  as  a  Source  of  Fuel,  by  E.  C.  Freeland;  The  Cooling 
of  Water  for  Power-Plant  Purposes,  by  C.  C.  Thomas,  and  The 
Steam  Motor  in  the  Automotive  Field,  by  E.  T.  Adams. 


A  rmming  account  of  the  discussion  at  the  session,  including 
pertinent  abstracts  from  the  written  discussions,  is  given  below. 
The  full  discussions,  both  oral  and  written,  and  the  authors' 
final  closures  will  be  published  in  the  Transactions,  together 
with  the  revised  papers,  as  usual. 

A  Commercial  Analysis  op  the  Small- Turbine  Situation, 
BY  W.  J.  A.  London 

In  his  paper,  which  he  presented  in  person,  Mr.  London  de- 
veloped a  commercial  analysis  of  the  four  types  of  small  steam 
turbines  now  on  the  market  and  used  for  the  driving  of  auxil- 
iary machinery,  dealing  principally  witli  non-condensing  units. 
He  said  that  in  these  high  thermal  efficiency  is  in  many  cases 
unnecessai'y  on  account  of  economic  utilization  of  the  exhaust 
steam,  and  as  economy  bears  a  definite  relation  to  fii-st  cost,  a 
higlily  efficient  machine  is  often  a  mistaken  investment.  More- 
over, operating  conditions  are  generally  such  that  the  designer 
must  sacrifice  considerations  of  efficiency  if  they  interfere  in 
any  measure  with  simplicity  and   durability. 

The  theoretical  design,  he  thought,  presented  no  difficulties, 
but  the  mechanical  design  is  what  detei-mines  success  or  abso- 
lute failure;   and  some  of  the  problems  involved    and    the 
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metliiids  that  have  beeu  employed  iu  solving-  tliem  sueeessfully 
were  indicated  in  the  paper.  Among  these  problems  was  that 
of  alignment  of  the  turbine  with  the  driven  unit,  and  iu  this 
connection  he  illustrated  a  two-bearing  combined  unit  which 
has  eliminated  misalignment  troubles. 

He  said  that  the  average  specification  calls  for  very  rigid 
guarantee  s  as  to  steam  consumption,  speed  regulation  and  load 
requirements  that,  in  his  opinion,  are  in  most  cases  unneces- 
Sii  rily  severe  and  merely  tend  to  increase  the  cost  of  installa- 
tion. After  an  extended  sur\ey  of  the  situation,  he  was  led  to 
formulate  a  Code  of  Practice,  given  in  an  appendix  to  the 
paper.  The  adoption  of  this  code  would,  he  believed,  bring 
about  a  reduction  in  selling  prices,  eliminate  many  of  the  un- 
pleasant experiences  which  now  often  arise  between  manufac- 
turers and  customers,  and  thereby  increase  the  popularity  of 
the  turbine-driven  unit. 

0.  D.  H.  Bentley,  in  a  written  discussion,  entered  a  defense 
of  the  type  of  turbine  styled  by  the  author  as  class  "(b)  Terry, 
Sturtevant  and  Bliss."  He  said  that,  other  things  being  equal, 
the  amount  of  energy  a  rotor  will  extract  from  the  steam 
varies  directly  as  the  angular  reversal.  The  author  showed 
diagrammatically  that  the  reversals  in  the  rotor  and  redirect- 
ing chambers  of  the  Terry,  Sturte\ant  and  Bliss  turbines,  all 
of  which  utilize  the  Eiedler-Stumpf  principle,  were  approxi- 
mately 90  deg..  but  this  was  incorrect  as  the  reversals  were 
practically  180  deg.  It  was  therefore  fair  to  assume  that  this 
type  of  tui'bine  will  absorb  practically  double  the  amount  of 
energy  per  re\ersal,  compared  with  the  Curtis. 

Secondly,  in  the  Riedler-Stumpf  type,  as  the  author  states, 
the  action  is  complex.  This  should  not  condemn  the  principle 
but  on  the  other  hand  should  indicate  that  even  better  eflfi- 
eiencies  with  this  type  are  possible  when  the  action  is  better 
understood.  The  Curtis  principle  has  been  highly  developed, 
whereas  the  Riedler-Stumpf  has  not  to  date  been  given  serious 
attention. 

The  authors  statement  that  the  Terry  Company  has  recently 
developed  ('urtis  machines  would  seem  to  indicate  that  they 
are  abandoning  the  original  Terry  machine,  wliereas.  as  the 
writer  un<lerstands  it.  the  Terry  machine  is  still  used  on  small 
sizes  while  the  Curtis  principle  is  used  for  larger  or  condensing 
turbines  only. 

Ill  regard  to  lining  up  a  turbine  and  its  driven  members,  he 
thought  it  was  a  comparatively  easy  matter  to  do  this.  It  is 
more  a  question  of  education  than  of  adapting  a  design  to 
eliminate  this  necessity,  thereby  possibly  getting  into  other 
troubles.  Some  difficulty  has  been  experienced  because  engi- 
neers have  assumed  that  it  was  not  necessary  to  realign  units, 
especially  if  they  came  mounted  upon  a  self-contained  cast-iron 
base  and  were  connected  by  a  flexible  coupling.  Experience 
has  shown  that  after  a  turbine  is  once  lined  up  it  will  retain 
its  alignment  indefinitely,  provided,  of  course,  it  has  a  suitable 
foundation. 

The  majority  of  engineers  seem  to  agree  that  it  is  more  de- 
siralile  to  have  any  piece  of  high-speed  apparatus  mounted 
between  two  substantial  bearings  than  it  is  to  have  it  overhung 
There  is  no  doubt,  however,  that  the  latter  is  clieaper.  ligliter 
and  occupies  less  space.  The  primary  consideration  in  ma- 
chinery for  auxiliary  service  is,  however,  reliability,  and  experi- 
ence has  shown  that  overliung  elements  are  more  sensitive  to 
trouble  than  those  supported  between  two  bearings. 

He  considered  the  author's  Suggested  Code  of  Practice  ad- 
vantageous not  only  to  the  manufacturers  but  also  the  ultimate 
users,  but  he  agreed  that  in  order  to  apply  the  idea  everyone 
must  adojit  and  adhere  to  it. 

A.  G.  Christie  took  a  different  view  of  efficiency  to  that  pre- 


sented by  the  author,  though  he  admitted  his  view  might  not  be 
consistent  with  commercial  considerations.     He  wrote: 

"  This  war  is  bringing  home  most  emphatically  to  our  Amer- 
ican people  the  need  of  economy.  To  the  engineer  this  means 
getting  the  greatest  number  of  B.t.u.  in  useful  work  from  each 
pound  of  coal  burned.  The  days  of  cheap  coal  are  fast  passing, 
and  with  every  dollar  added  to  the  cost  of  a  ton  of  coal,  the 
gain  from  the  use  of  economizers  increases.  Hence,  great  im- 
petus will  be  given  to  the  installation  of  such  equipment  and 
to  water-treating  systems  which  will  ensure  economical  opera- 
tion of  such  economizers. 

■'  Now,  with  economizers  in  a  plant,  the  feedwater  need  be 
heated  only  to  100  instead  of  210  deg.  fahr.  where  feedwater 
heating  by  exhaust  steam  is  now  used.  Hence,  under  such 
conditions  less  exhaust  steam  will  be  required :  and  when  steam- 
driven  auxiliaries  are  preferred  to  motor-driven  units,  tlieii 
economy  will  be  closely  scrutinized.  It  may  then  be  desirable 
to  pay  a  little  more  for  the  more  economical  turbine  auxiliary. 

"  Improvement  of  design  is  not  wholly  inconsistent  with  de- 
creased cost  of  manufacture.  In  fact  we  have  reason  to  ex- 
pect our  designers  to  improve  their  designs  with  increased 
knowledge  of  steam  performance  and  blade  materials  and  at 
the  same  time  to  cheapen  their  product. 

'■  The  small  steam  turbine  usually  employed  in  driving  auxili- 
ary machinery  does  not  require  much  attention  as  a  rule.  It 
would  therefore  seem  that  the  class  of  labor  employed  in 
looking  after  auxiliaries  should  not  be  a  prime  consideration 
in  detei-mining  the  efficiency  of  the  turbine,  as  Mr.  London 
would  lead  us  to  believe.  Still.  Mr.  London  is  quite  coriect  in 
insisting  on  simplicity  and  durability." 

He  said  that  the  authors  diseu.ssion  of  alignment  is  very 
timely  and  deals  with  a  point  that  has  been  a  source  of  great 
annoyance  to  purchasers  of  small  turbines.  It  is  to  be  hoped 
that  manufacturers  will  take  steps  at  once  to  finally  overcome 
these  difficulties,  particularly  in  tliose  cases  where  all  e<|uip- 
ment  is  not  supplied  by  one  party. 

He  agreed  with  ]\[r.  London  in  regard  to  the  unreasonable 
demands  by  some  engineers  for  numerous  guarantees  on  each 
small  unit  that  they  buy.  He  had  often  felt  that  these  men 
lacked  data  in  regard  to  turbine  performance.  The  demands 
of  engineers  for  guarantees  would  be  simplified  if  manufac- 
turers would  loosen  up  on  this  data  and  let  engineers  become 
better  acquainted  with  turbine  performance  under  varying 
steam  and  back-jiressure  conditions  and  speeds. 

Mr,  London  argued  very  vigorously  for  standard  ratings  of 
turbines.  On  a  previous  occasion,  he  had  urged  before  the 
Society  the  desirability  of  fixing  certain  standards  for  rating 
steam  turbines.  It  would  be  most  desirable  to  dec'de  whether 
the  normal  rating  should  be  at  maximum  load  or  at  some  per- 
centage of  that  load.  He  proposed  to  bring  this  matter  before 
the  Power  Test  Committee  at  its  forthcoming  meeting. 

J.  L.  Moore,  also  in  a  written  discussion,  considered  the 
author's  classification  of  the  present  Kerr  "  Economy  "  turbine 
as  an  original  type  as  misleading,  since  this  turbine  is  of  the 
Rateau  type,  consisting  of  a  series  of  single-pressure  stages. 
The  original  Kerr  machine,  designed  by  Mr.  C.  V.  Kerr  in  1904, 
was  a  multi-stage  turbine,  consisting  of  a  series  of  single-pres- 
sure stages  with  a  steam  Pelton  wheel  in  each  stage.  This  tur- 
bine is  no  longer  built,  having  been  abandoned  in  favor  of  the 
Kerr  "  Economy  "  type,  designed  by  himself  about  ten  years 
ago.  This  turbine  consists  of  a  series  of  single-pressure  stages. 
each  stage  having  a  set  of  nozzles  and  a  single  wheel:  it  is 
therefore  of  the  Rateau  type. 

The  author's  statement  that  the  Moore  turbine  is  a  modified 
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design  of  the  Kerr  is  also  erroneous  and  misleading,  for  the 
reason  that  the  Moore  single-stage  turbine  is  of  the  Curtis  type, 
while  the  multi-stage  machine  is  of  the  Curtis-Rateau  type. 
The  mechanical  details  of  the  easing  of  the  Moore  multi-stage 
turbine  are  radically  different  from  the  Kerr  Economy  turbine. 
The  Terry  is  an  original  type,  unless  the  Stumpf  may  have 
been  designed  previous  to  it.  The  Westinghouse  single-stage 
type  as  built  in  small  sizes  is  also  an  original  type  and  was,  he 
believed,  designed  by  Mr.  R.  N.  Ehrhart  about  fifteen  years 
ago. 

M.  Nusim  wrote  that  turbine  development  and  progress  have 
been  very  largely  influenced  by  a  demand  for  higher  efficiencies, 
and  this  is  also  true  so  far  as  small  units  are  concerned. 

The  Curtis-Rateau  turbine,  a  composite  type  consisting  of  a 
first-stage  wheel  having  two  moving  rows  of  buckets  followed 
by  a  number  of  stages  having  a  single  bucket  row  per  wheel, 
has  been  adopted  very  extensively  for  large  units  of  all  sizes, 
but  by  a  proper  selection  of  speed  it  is  also  being  applied  for 
sizes  below  1000  hp.  for  either  condensing  or  non-condensing 
turbines.  This  proper  selection  of  speed  is  often  accomplished 
by  the  use  of  reduction  gearing  so  that  standard  speeds  foi 
modern  units  of  capacities  below  1000  hp.  vary  between  .5000 
and  7000  r.p.m.,  depending  on  size.  With  such  speeds,  and 
also  with  a  proper  selection  of  the  number  of  stages,  steam 
economies  are  possible  with  small  units  which  were  formerly 
obtained  only  with  large  turbines. 

J.  A.  MacMurehy'  contributed  an  extensive  written  discus- 
sion of  a  number  of  points  in  the  paper.  In  many  cases  he 
agreed  with  the  author,  and  his  statements  were  in  amplifica- 
tion rather  than  in  criticism  of  those  of  the  author.  The  fol- 
lowing paragraphs  are  confined  in  the  main  to  this  writer's 
criticism,  as  being  more  significant  in  the  present  connection : 

"  Even  more  important  than  simplicity  and  durability  of 
auxiliai-j-  apparatus  is  the  question  of  reliability  in  operation. 
It  is  absolutely  imperative  that  the  turbines  driving  auxiliaries 
shall  be  such  that  there  will  be  no  question  whatever  of  theii 
operating  continuously.  Both  simplicity  and  reliability  of  op- 
eration are  vastly  more  important  than  high  thermal  efiiciency, 
but  a  skilful  designer  should  be  able  to  obtain  the  necessary 
simplicity  and  reliability,  and  at  the  same  time  a  very  high 
efiiciency.  Efficiency  and  reliability  are  not  by  any  means  in- 
compatible. 

"  The  author  states  that  forced  lubrication  is  impracticable 
in  small  machines  for  general  auxiliary  purposes.  This  has 
not  been  my  experience,  and  in  later  designs  the  firm  with 
■which  I  am  connected  is  aiTanging  to  provide  oil  pumps  for 
eveiy  size  of  turbine  except  on  a  few  extremely  small  lighting 
sets  where  ball  bearings  are  used.  This  adds  slightly  to  the 
initial  cost  of  the  turbine,  but  the  advantages  fully  justify  the 
expenditure.  Even  in  quite  small  turbines  a  small  and  very 
simple  oil  cooler  is  also  justified. 

"  The  author  has  not  sufficiently  emphasized  the  necessity 
of  the  governor  being  relatively  very  powerful,  that  is,  for  a 
given  percentage  of  speed  variation  it  should  exert  strong  pull 
on  the  valve  stem.  The  governor  being  such  an  extremely 
important  element,  it  should  receive  the  same  ample  lubrication 
as  that  provided  for  the  bearings. 

"  We  do  not  believe  there  is  such  a  thing  as  a  flexible 
coupling  for  high-speed  apparatus.  Some  couplings  are  of 
course  better  than  others,  but  my  experience  is  that  it  is  better 
to  design  the  machine  so  that  flexible  couplings  will  not  be 
necessary. 

"  The  shafts  of  the  ordinary  pump  and  blower  are  much  too 
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light  for  direct  connection  to  a  turbine  to  form  a  two-bearing 
unit.  In  many  cases  the  critical  speed  will  be  found  to  be 
below  the  running  speed,  and  often  so  near  the  running  speed 
as  to  cause  trouble.  In  geared  sets  this  is  quite  permissible  be- 
cause of  the  slow  speeils  at  which  the  pumps  and  bln\vei-s 
usually  rmi,  and  the  greater  ruggedness  of  the  apparatus. 

"  The  author  expresses  the  opinion  that  the  usual  speed- 
variation  requirements  are  too  exacting,  and  while  regulation 
within  2  per  cent  is  obtainable  with  entire  stability  and  no 
tendency  to  hunt,  at  the  same  time  there  is  no  necessity  for 
so  close  regulation ;  and,  in  fact,  in  most  cases  it  is  quite 
undesirable. 

"  The  author  discusses  the  advisability  of  adoption  of  a 
maximum-rating  standard.  The  purchaser,  in  ordering  a  tur- 
bine, should  specify  the  steam  pressure  available  at  the  throt- 
tle and  the  power  required.  The  manufacturer  should  not  be 
required  to  estimate  how  much  this  should  be  deviated  from, 
and  if  he  furnishes  a  turbine  which  meets  contract  conditions, 
it  should  be  considered  satisfactory." 

"  It  is  recommended  that  the  machine  be  considered  as  ha^•ing 
met  its  guarantees  if  the  steam  consumption  on  test  be  within 
5  per  cent  of  the  guaranteed  figures.  I  am  at  a  loss  to  under- 
stand what  possible  advantage  there  can  be  in  this  5  per  cent 
leeway.  With  a  clause  of  this  kind  in  the  specifications,  bid- 
ders would  merely  deduct  5  per  cent  from  their  expected 
performance,  and  nobody  is  deceived  except  possibly  the  pur- 
chaser. It  would  be  very  much  better  to  hold  the  manufac- 
turers to  specific  water  rates,  and  expect  the  manufacturer  to 
have  sufficient  margin  in  his  guarantees  to  take  care  of  the 
variations  in  machines. 

"  The  author  recommends  that  oil  rings  be  furnished  on  ma- 
chines designed  for  forced  lubrication.  I  can  see  no  possible 
advantage  in  this  requirement,  and  these  bearings  can  be  made 
much  better  if  they  are  not  complicated  with  oil  rings." 

Herbert  B.  Reynolds  wrote  that  the  author  states  that  high 
thermal  efficiency  is  unnecessary  in  the  small  turbine  if  all  the 
exhaust  steam  is  used.  This  is  true  if  the  exhaust  steam  is 
used  for  heating  or  in  manufacturing  processes  where  any  de- 
ficiency in  the  exhaust  steam  would  have  to  be  made  up  by  the 
use  of  live  steam.  However,  in  the  case  of  a  power  station 
where  the  exhaust  steam  from  the  auxiliary  turbines  is  used 
for  heating  the  feedwater,  the  steam  consumption  of  the  small 
turbines  plays  an  important  part  in  the  efficiency  of  the  power 
station.  It  is  true  that  the  feedwater  heater  recovers  all  of 
the  heat  in  the  exhaust  steam,  but  it  does  not  recover  the  boiler 
losses  which  are  incurred  during  the  generation  of  the  steam. 

C.  P.  Crissey  contributed  a  comprehensive  written  discus- 
sion in  wliieh  he  said  that  there  is  no  doubt  that  in  many 
cases  needlessly  severe  guarantees  are  requested  by  purchasers 
of  small  turbines,  and  that  the  author  has  done  a  service  in 
bringing  this  to  general  attention. 

Any  code  of  practice  to  be  successful  must  first  provide  that 
the  turbine  meet  the  requirements  of  service,  and  not  be 
primarily  for  the  convenience  of  the  manufacturer. 

Resarding  steam  consumption,  as  a  rule  one  guarantee  point 
is  sufficient;  that  is,  the  ultimate  operator  is  fully  protected 
by  a  guarantee  at  a  single  load,  one  speed  and  the  given  steam 
and  exhaust  conditions.  If  other  load  points  are  required  they 
should  not  go  below  one-half  load:  quarter-load  guarantees 
should  not  be  required. 

Wlien  guarantees  are  given  on  a  condensing  turbine,  they 
should  not  be  asked  for  under  non-condensing  conditions. 

The  purchaser  is  justified  in  requiring  that  certain  loads  be 
developed  under  abnormal  conditions  which  are  bound  to  occur. 
For  instance,  tlie  author  states  that  the  outinit  is  reduced  about 
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20  per  cent  when  the  steam  pressure  drops  10  lb.,  with  an  in- 
crease of  2  per  cent  moisture  and  a  rise  of  2  lb.  back  pressure. 
An  experienced  purchaser  will  state  the  load  required  and  the 
average  conditions  of  operation  at  which  an  economy  ^arantee 
is  desired,  and  then  specify  that  the  load  shall  be  carried  at 
somewhat  poorer  conditions  wliich  he  foresees  are  liable  to 
occur  in  ordinary  operation.  If  the  purchaser  is  inexperienced 
the  code  should  protect  him  by  specifying  that  the  maximum 
load  must  be  developed  if  the  steam  pressure  drops  a  certain 
percentage,  this  drop  being  sufficient  to  allow  for  a  change  in 
quality  or  reasonable  change  in  exhaust  condition.  To  meet 
this  requirement  the  turbine  should  be  supplied  with  a  hand 
valve  opening  additional  nozzle  sections,  which,  when  open, 
are  under  control  of  the  valve  gear.  The  cost  of  the  addition 
is  well  worth  while  as  a  simple  matter  of  insurance. 

While  economy  guarantees  on  a  condensing  turbine  operat- 
ing non-condensing  should  not  be  required,  it  is  quite  reason- 
able in  some  instances  to  demand  that  a  certain  fraction  of 
the  rated  output  be  developed  non-condensing,  the  purchaser 
bearing  in  mind  that  the  demand  should  not  be  greater  than 
necessary  to  safeguard  the  actual  operation  of  his  plant. 

It  would  also  be  well  for  a  code  to  prohibit  bearing  tem- 
peratures of  250  deg.  fahr. 

There  is  absolutely  no  reason  why  the  power  requirements  of 
pumps  and  blowers  should  not  be  known  just  as  accurately  as 
the  outputs  of  turbines,  and  they  are  so  known  in  properly 
conducted  organizations. 

It  is  quite  possible  to  obtain  satisfactory  operation  with  a 
two-bearing  unit  having  a  small  overhung  turbine  wheel,  but 
it  is  a  type  which,  in  the  nature  of  things,  should  be  built  by 
manufacturers  of  combined  units.  The  ease  is  entirely  sim- 
ilar to  the  rigid  frame  and  three-bearing  units  commended  by 
Mr.  London  when  both  parts  of  the  unit  are  built  in  one  shop. 
When  built  by  different  parties  the  proposition  is,  as  he  says, 
entirely  different.  Whether  the  driven  machine  is  generator, 
blower  or  pump,  if  trouble  develops,  neither  one  of  the  manu- 
facturers or  an  arbitrator  can  determine  at  which  door  the 
fault  hes. 

There  are  very  good  reasons  why  units  having  four  bearings 
and  a  coupling  have  not  been  more  generally  superseded  by 
two-  or  three-bearing  sets.  This  is  best  illustrated  by  tur- 
bine-driven pumps.  In  this  ease  a  multiplicity  of  pumps  must 
be  driven  by  a  given  size  of  turbine,  and  on  the  other  hand 
a  certain  size  of  pump  must  be  capable  of  being  driven  by 
several  sizes  of  turbines  to  meet  the  demands  of  various  sen*- 
ices  and  customer's  requirements.  In  many  cases  where  econ- 
omy is  of  prime  importance  gears  must  be  interposed  between 
the  turbine  and  pump.  It  is  therefore  apparent  that  an  over- 
hung turbine  with  two  bearings  or  a  three-bearing  set  is  an 
obstruction  to  producing  sets  upon  a  manufacturing  basis. 
Practically  every  set  is  a  new  design  that  requires  careful  cal- 
culation to  prevent  trouble  from  critical  speeds  or  deflection 
of  the  wheel  which  will  cause  rubbing  of  the  buckets.  All  this 
is  true  when  both  machines  are  produced  in  the  same  shop.  If 
manufactured  in  different  shops,  lengthy  correspondence  is  re- 
quired to  determine  whether  the  pump  manufacturer  can  in- 
crease the  size  of  shaft  through  impellers  and  bearings  to 
carry  a  heavier  turbine  wheel,  etc.  As  no  customer  is  going 
to  wait  upon  such  determinations,  it  follows  that  the  aver- 
age agent  and  some  manufacturers  will  take  a  chance,  with 
the  result  that  the  customer  receives  an  untried  and,  in  many 
cases,  thoroughly  unsatisfactory  unit. 

Customers  should  guard  themselves  against  two-  or  three- 
bearing  units  that  have  not  been  operated  with  the  same  dis- 
tances between  bearings,  the  same  diameter  of  shaft  and  the 


same  loads  upon  the  shaft,  especially  when  the  responsibility  is 
divided  between  two  manufacturers. 

The  author  replied  to  Mr.  Bentley  that  the  relative  angle  of 
the  steam  on  the  wheel  of  the  Terry  type  was  not  180  deg. 
He  indicated  on  the  blackboard  just  what  the  angle  was. 

Replying  to  the  discussions  upon  lining  up  units,  he  said 
that  two  or  three  pump  manufacturers  he  had  talked  to  had 
stated  that  "  of  the  troubles  reported  in  our  plants,  90  per 
cent  were  directly  or  indirectly  due  to  faulty  lining  up  of  the 
machine."  He  considered  this  matter  of  lining  up  a  serious 
proposition. 

Mr.  Nusim  brought  up  the  question  of  consumption  and 
cost.  The  water  rate  has  a  direct  bearing  on  the  cost,  and  it 
is  a  question  whether  it  is  more  economical  to  pay  for  the  most 
highly  efficient  machine  or  a  cheaper  machine.  Small  turbines 
can  be  made  much  more  efficient  if  the  customer  will  pay  the 
price. 

In  reply  to  Mr.  MacMurehy  he  said  that  adding  an  overhung 
rotor  puts  up  the  critical  speed  of  the  combination. 

A  five  per  cent  variation  in  the  guarantee  would  save  a  lot 
of  trouble.  In  Europe  it  is  standard  practice,  even  in  the 
larger  machines,  that  all  guarantees  are  accepted  or  rejected 
on  the  basis  of  2  per  cent  either  way. 

He  thought  that  forced-feed  lubrication  is  an  additional 
complication  to  be  avoided  on  small  turbines.  On  the  other 
hand,  oil  rings  are  a  good  thing,  because  with  them  you  are 
sure  of  getting  oil  in  the  bearings,  and  they  guarantee  a  supply 
of  oil  to  the  machine  in  starting  up. 

Prkventable  Waste  of  Coal  in  the  United  States, 
BY  David  Moffat  Myeks 

In  the  second  paper  of  the  session,  David  Moffat  Myers  en- 
deavored to  show  how,  by  employing  proper  operating  methods 
in  boiler,  plants,  it  is  easily  possible  to  save  at  least  10  per  cent 
of  the  coal  now  burned  for  steam-making  purposes.  Such  a  sav- 
ing would  release  cars  for  other  service  equivalent,  say,  to  the 
coal-carrying  capacity  of  the  Pennsylvania  Railroad  lines  east 
of  Pittsburgh,  equal  to  1,000,000  fifty-ton  carloads  per  year,  and 
the  direct  money  saving  to  the  industries  would  be  around  a 
quarter  of  a  billion  dollars,  figuring  the  coal  at  $5  a  ton. 

The  author  stated  that  the  object  of  the  paper  was  to  open 
a  discussion  which,  he  hoped,  would  lead  to  the  formulation 
by  the  Society  of  definite  recommendations  of  means  for  the 
reduction  of  the  present  great  preventable  waste  of  fuel  in 
our  industries,  largely  through  faulty,  careless  and  unin- 
formed operation  of  boiler  plants,  and  to  the  offering  of  the 
services  of  the  Society  to  the  Government  for  the  organization, 
furthering,  and,  as  far  as  possible,  execution  of  the  plan 
which  may  as  a  consequence  be  adopted. 

He  presented  two  plans  which  he  thought  worthy  of  con- 
sideration. "  The  one  might  be  termed  the  autocratic  method. 
This  would  involve  the  use  of  authority  to  compel  coal  con- 
sumers to  execute  such  measures  of  economy  as  the  proper 
authorities  might  prescribe  for  any  given  case,  limits  to  be  set 
as  to  expense  to  the  user.  Such  limits  might  be  in  tei-ms  of  a 
percentage  of  his  present  yearly  coal  bill.  Alterations  should 
be  directed  chiefly  to  purely  operating  improvements.  Many 
objections  would  probably  be  made  by  consumers  against  this 
plan,  but  once  in  effect  the  majority  would  no  doubt  realize 
its  pecuniary  advantage  to  themselves.  But  its  tendency  might 
be  too  strongly  opposed  to  democratic  principles. 

"  The  other  plan  would  be  largely  an  educational  one,  in 
which  patriotism  and  efficiency  would  furnish  the  motive 
forces  required.    The  teaching  must  be  accomplished  with  the 
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utmost  simplicity  and  directness.  This  is  a  big  task,  but  with 
the  technical  and  executive  ability  represented  in  this  Society, 
these  things  may  be  accomplished. 

"  The  requisite  information  much  reach  the  owners  and  man- 
agers of  industries,  and  there  must  be  simple  instruction  sheets 
for  the  engineers  and  firemen.  The  vital  importance  of  daily 
accurate  records  of  coal  and  water  must  be  taught  and  in- 
formation given  regarding  practical  appliances  for  automatic 
measurements  of  both. 

"  Blank  forms  might  be  sent  in  advance  to  plant  owners  in 
order  to  be  advised  by  them,  first,  whether  they  would  be  will- 
ing to  cooperate  with  a  governmental  organization  offering  to 
assist  them  in  reducing  their  coal  consumption,  and  second, 
to  obtain  such  data  as  to  size,  type,  equipment,  operation  and 
fuel  consumption  of  the  plants  as  would  enable  a  classification 
wliieh  would  perinit  a  Government  board  of  experts  to  send 
such  instructions  as  would  include  the  information  needed  for 
any  one  class  of  plants." 

It  is  significant  that  in  all  the  voluminous  discussion  which 
this  paper  brought  out,  there  was  practically  no  disagreement 
whatever  with  the  author's  statements  in  regard  to  the  waste 
of  coal.  Seemingly,  almost  everyone  took  these  statements  for 
granted,  and  the  trend  of  the  discussion  was  to  emphasize  the 
need  of  either  the  author's  "  autocratic  "  or  "  educational " 
methods  of  saving  coal,  or  else  to  describe  some  other  plans 
for  accomplisliing  the  same  end.  Many  of  the  discussers 
gave  examples  of  how  they  had  secured  results  in  particular 
cases,  contributory  to  the  one  great  result  desired  by  all — sav- 
ing the  ten  per  cent  of  our  coal  used  for  steam  making,  which, 
in  turn,  is  two-thirds  of  our  total  production. 

Walter  N.  Polakov  wrote  that  of  the  author's  two  plans  the 
first  one  is  so  unfortunately  worded  as  to  create  prejudice 
against  it.  It  reads  ".  .  .  the  use  of  authority  to  compel  coal 
consumers  to  execute  such  measures  of  economy  as  the  proper 
authority  might  prescribe  in  any  given  ease."  The  plan  reaUy 
means  the  abolition  of  privilege  to  waste  fuel  in  inefficiently 
conducted  plants,  by  giving  priority  in  coal  deliveries  to  those 
who  prove  that  they  do  use  it  efficiently. 

This  priority  can  be  determined  by: 

1  Rating  by  experts  (nominated  by  the  national  engineer- 
ing societies  and  supported  by  public  opinion  and  the  Govern- 
ment) of  plants  in  the  indispensable  industries  which  are  en- 
titled, because  of  coal-saving  methods  in  use,  to  priority  in 
coal  supply. 

2  Receiving  of  aisplications  by  a  special  service  bureau  of 
The  American  Society  of  Mechanical  Engineers,  from  the  low- 
rated  plants  for  assigning  the  expert  help. 

3  Sendng  the  needs  of  such  inefficient  plants  by  offering 
services  of  recognized  experts  in  power-plant  management  for 
direction  of  the  work. 

4  Organizing  a  staff  of  steam,  electrical  and  combustion 
engineers,  whose  members  will  be  assigned  to  carry  out  the 
work  in  the  plants  of  the  applicants  under  the  direction  and 
supei"vision  of  experts. 

5  Charging  for  such  services  an  adequate  compensation 
to  cover  the  expenses  involved  (salaries,  traveling-  and  office) 
but  no  profit. 

Mr.  Myers's  second  plan,  "  an  educational  one,  in  which  pa- 
triotism and  efficiency  would  furnish  the  motive  forces  re- 
quired," Mr.  Polakov  thought,  is  doomed  to  failure  for  the  fol- 
lowing reasons : 

a  Teaching  efficiency  by  a  correspondence-school  method  will 
accomplish  little  good,  is  incompatible  with  the  profes- 
sional dignity  of  this  Society  and  lacks  the  personal  touch. 
h  Endless  variety  of  equipment,  grades  of  fuel  available,  per- 


sonality of  men,  nature  of  load,  climatic  conditions,  etc., 
make  the  preparation  of  "  simple  instruction  sheets  for 
engineers  and  firemen  "  impossible,  and  if  these  are  made 
they  are  so  general  as  to  be  useless, 
c  No  instructions  of  real  value  could  be  given  unless  examina- 
tion of  the  plant  was  made. 
d  Keeping  records,  logs,  etc.,  necessitates  instrument  equip- 
ment and  mea.suring  devices.     All  of  this  is  good  only 
when  the  data  are  used  and  interpreted  by  a  trained  man 
and  this  is  done  continually.     Too  many  plants  have  no 
instruments  at  all;  most  of  those  that  have  keep  them  as 
ornaments  due  to  the  lack  of  proper  organization. 
e  If  the  regular  employees  failed  to  secure  high  efficiency  it  is 
not  because  of  the  lack  of  "  circularized  education  "  but 
chiefly  on  account  of  1,  lack  of  time  to  carry  out  investi- 
gations and  tests,  all  the  time  being  absorbed  by  routine 
duties;  2,,  absence  of  instruments,  facilities  or  encourage- 
ment; 3,  lack  of  experience  in  this  highly  specialized  line 
of  research  work. 
"  /    The  education  should  begin  with  the  owners  and  managers, 

not  with  the  firemen. 
g  The  very  principle  of  "  teaching  "  and  "  instructions  "  given 
to  manufacturers  and  plant  owners  by  the  Society  is  un- 
democratic and  un-American.  They  do  not  want  or  need 
to  get  something  for  nothing.  Producing  for  the  coun- 
try but  not  without  profit,  they  can  prefer  to  pay  for 
what  they  get  if  the  benefit  is  commensurate  with  the 
expense. 
h  "  Educational "  talks  and  circulars  usually  degenerate  into 

debating  societies  wasting  time  needed  for  deeds, 
i   Any  half-measures  with  good  intentions  falling  short  of  ac- 
complishing valuable  results  are  dangerous,  as  they  chlo- 
roform the  public  conscience. 
To  sum  up,  the  problem  is  to  be  solved  by  groups  and  indi- 
viduals available  through  this  Society  for  the  service  of  those 
who  know  that  more  power  can  be  gotten  out  of  a  pound  of 
coal.    There  is  no  necessity  of  compelling  plant  owners  to  im- 
prove their  methods,  since  in  such  a  step  lies  their  self-preser- 
vation.    But  there  is  an  urgent  necessity  from  the  national 
standpoint  to  conserve  the  fuel  by  preventing  its  waste  by 
ignorance  or  indifference.     The  valuation  of  plant  methods  to 
establish  ratings  for  priority  in   coal  deliveries  is  therefore 
recommended. 

Percival  R.  Moses,'  in  a  written  discussion  sent  in  subse- 
quent to  the  meeting,  described  still  another  method  whereby 
a  saving  in  the  amount  of  fuel  burned  may  be  obtained,  greatly 
in  excess  of  that  which  may  be  obtained  by  improvement  of 
the  individual  plant.  Broadly  put,  the  saving  would  be  ef- 
fected by  shutting  down  the  inefficient  plant  and  obtaining 
the  power  supplied  from  such  plants  from  an  efficient  source. 
Emmett  B.  Cai'ter  agi-eed  with  Mr.  Myers's  idea  of  a  cam- 
paign of  education  among  the  firemen,  but  thought  that  we 
should  feel  some  hesitancy  in  recommending  the  establishment 
of  a  bureau  of  such  magnitude  as  would  be  required  to  carry 
on  the  work  proposed,  because  we  lack  the  men.  The  bureau 
will  mean  a  very  large  force  of  men,  valuable  technical  men, 
who  can  ill  be  spared  now  from  other  important  work. 

It  is  this  same  lack  of  intelligent  men  which  is  causing  the 
waste  of  so  much  of  our  coal  in  the  first  place.  Almost  one- 
half  of  the  coal  being  consumed  for  steam  is  used  by  the  rail- 
roads, and  the  great  problem  confronting  the  railroads  now  is 
not  how  to  burn  the  coal  economically,  but  how  to  get  the  men 
to  burn  the  coal  at  all. 
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C.  R.  AVeyruouth  wrote  that  in  his  opinion  the  possible 
saving  in  coal  consumption  due  to  increased  boiler  efficiency 
would  Ije  materially  less  than  stated  by  Mr.  Myers.  The  big- 
gest coal  users  of  today  were  the  mammoth  public-utility  com- 
panies, who  had  already  been  compelled  to  employ  the  best 
brains  available  and  boiler-room  efficiency  engineers  as  well  to 
maintain  their  economy  of  power  production  at  a  maximum, 
and  it  was  inconceivable  to  him  that  they  could  save  10  per 
cent  in  their  fuel  consumption,  or  even  half  of  that  amount. 
There  were  no  doubt  many  smaller  users  of  power  where  the 
yearly  bill  was  such  that  they  were  not  warranted  in  employ- 
ing an  efficiency  engineer,  and  in  these  plants  a  saving  would 
be  possible  if  expert  service  were  available. 

Mr.  AVeymouth  suggested  the  formation  of  a  committee  of 
engineers  representing  the  various  classes  of  coal  users,  ami 
familiar  with  this  subject,  to  make  a  preliminary  canvass  of 
the  situation  from  the  data  available,  including  census  reports. 
The  findings  of  this  committee  would  indicate  the  extent  to 
which  this  subject  should  be  further  investigated  and  recom- 
mendations made  to  the  Federal  Fuel  Administrator.  This 
inxestigation  should  also  cover  the  question  of  availability  of 
engineers  and  fuel  experts  to  give  instructions  as  to  the  better 
firing  methods,  should  it  be  found  that  a  large  fuel  saving  is 
possible.  His  observations  indicated  that  nearly  all  mechani- 
cal engineers  are  busy  in  some  department  or  other  in  connec- 
tion with  the  war,  or  vital  industries,  and  that  comparatively 
few  men  will  be  available  to  carry  on  a  fuel-saving  eompaign. 
even  should  it  be  found  that  such  a  campaign  might  give  bene- 
ficial results. 

AVhether  the  committee's  findings  indicate  that  a  large  fuel 
saving  could  be  made,  all  engineers  will  agree  that  a  campaign 
of  some  character  should  be  made  to  reduce  the  waste  of  coal. 
Mr.  Myers's  suggestion  that  instructions  be  issued  to  firemen  in 
simple  language  is  a  very  timely  one.  We  have  had  textbooks 
and  technical  papers  almost  without  limit  prepared  for  the 
benefit  of  technically  trained  men ;  but  there  has  never  been,  to 
his  knowledge,  a  suitable  primer  giving  the  elementary  princi- 
ples of  combustion  and  the  essential  knowledge  for  a  fireman. 
The  preparation  of  such  a  primer  could  be  well  undertaken  by 
the  committee  proposed,  and  it  could  be  gi\en  wide  circulation 
with  surely  beneficial  results. 

Any  attempt  to  curtail  the  coal  supply  as  a  means  of  com- 
pulsory increase  in  boiler  efficiency  would,  to  his  mind,  lead 
to  a  chaotic  condition.  Whatever  is  done  must  be  done  volun- 
tarily, at  least  initially.  Variations  in  load  factor,  rate  of  de- 
mand, etc.,  complications  of  red  tape,  are  such  that  any  limita- 
tion of  the  quantity  of  coal  supplied  a  given  user  would  likely 
give  rise  to  regrettable  complications  and  curtailment  of  nec- 
essary output. 

While  there  are  minor  improvements  in  boiler  plants  which 
■can  be  made  at  this  time,  it  must  be  borne  in  mind  that  the 
present-day  trend  in  increased  economy  of  fuel  calls  for  higher 
steam  pressures,  higher  degrees  of  superheat,  larger  prime 
movers,  centralized  generating  stations — things  which,  if  now 
generally  put  into  effect,  would  immediately  tax  certain  manu- 
facturing facilities  which  should  be  left  undisturbed  for  the 
production  of  the  war's  necessities, 

A.  F.  Graves '  gave  an  interesting  example  of  what  could 
be  done  in  a  specific  plant,  even  in  one  which  had  always 
taken  pride  in  boiler-room  economy. 

An  instrument  board  was  installed  in  the  boiler  room,  with 
water-  and  steam-flow  meters,  temperature  recorders  and  draft 
gages.  With  this  means  of  studying  all  conditions,  series  of 
tests  were  run  on  the  boilers  for  the  purpose  of  finding  the 


most  efficient  operating  conditions  at  all  loads,  and  printed 
instructions  issued  to  the  firemen  so  that  they  could  always 
maintain  these  conditions.  By  this  means  a  saving  of  about 
12  per  cent  of  the  coal  bill  has  been  made.  Possibly  some 
ammunition  factory  is  using  that  very  coal  to  make  the  rifles 
that  will  help  to  put  "  our  boys  "  over  the  top. 

All  lines  of  manufacturing  must  be  kept  moving,  and  with 
the  present  car  shortage,  the  knowing  how  to  prevent  waste 
of  coal  would  do  much  to  keep  up  the  supply. 

It  seems  only  fair  to  rate  a  plant  for  its  wastefulness  as 
weU  as  its  economy,  and  that  the  plant  which  can  burn  the 
I'oal  most  efficiently  should  have  priority  in  coal  deliveries. 

R.  K.  Goodlatte'  expressed  as  his  written  opinion  that 
great  good  would  be  accomplished  if  the  Society,  backed  by 
the  Fuel  Administration  Board,  would  inaugurate  an  active 
campaign  toward  the  end  of  preventing  waste  in  industrial 
plants. 

He  suggested  publishing  posters  giving  simple  instructions 
for  hand  and  stoker  firing,  cleaning  of  fires,  watching  scale 
prevention,  coal  weighing,  water  measuring,  etc.  These  in- 
structions could  be  made  vital  and  forceful  by  periodical  visits 
by  practical  men  with  authority  to  enforce  them,  if  necessary, 
under  threat  of  coal-supply  regulation. 

E.  P.  Roberts  suggested  two  ways  of  saving  fuel — reducing 
the  smoke  loss  by  correct  design  and  operation,  remembering 
that  the  loss  due  to  smoke  from  bituminous  coal  burned  in 
towns  and  cities  is  seldom  less  than  $1.50  per  ton,  and  adopting 
•'  sensible  heating." 

Sensible  heating  is  heating  that  satisfies  the  senses  rather 
than  the  dry-bulb  thermometer.  Sensible  heating  is  pajing 
proper  attention  to  humidity,  securing  the  result  of  lower 
thermometer  (dry-bulb),  greater  comfort,  better  health,  lower 
fuel  bill,  etc. 

Albert  A.  Gary,  in  an  extensive  written  discussion,  alluded 
to  the  author's  statement  that  ''  The  saving  or  wasting  of  one- 
fourth  of  the  coal  consumption  of  any  industrial  plant  de- 
pends entirely  upon  the  efficiency  of  its  operating  manage- 
ment "  as  the  text  upon  which  the  balance  of  his  paper  is 
founded.     He  continued : 

"  In  order  to  secure  the  desired  conservation  of  fuels  in 
such  plants,  Mr.  Myers  advises  the  services  of  the  expert  in 
operating  management,  by  compulsion  or  othenvise;  he  sug- 
gests what  Mr.  Polakov  has  aptly  termed  a  correspondence- 
school  course,  which,  in  the  light  of  our  experience,  is  not  a 
wholly  worthy  suggestion. 

'•  The  expert  in  operating  management — provided  Tie  is 
properly  qualified  and  thoroughly  understands  his  business, 
including  the  proper  handling  of  the  fuel  used — can  un- 
doubtedly secure  very  desirable  fuel  savings;  but  his  efficiency 
depends  very  largely  upon  the  cooperation  he  receives  from 
the  plant  owners  and  their  employees,  as  well  as  their  willing- 
ness to  equip  their  plant  with  all  the  needed  apparatus  and 
to  maintain  and  use  them  continuously  after  the  expert  con- 
cludes his  work. 

"  Aside  from  the  training  of  a  boiler-room  force  by  such 
experts,  there  are  other  matters  which  cannot  be  relegated  to 
a  second  place  of  importance  in  considering  the  requirements 
for  reducing  the  waste  of  fuel. 

"  Proper  furnace  design  and  construction,  adapted  to  the 
use  of  the  particular  kind  of  quality  of  fuel  used,  furnish 
unquestionably  the  very  keynote  of  the  whole  question  of  fuel 
conservation.  By  the  term  furimce  design  in  a  boiler  equip- 
ment is  included  not  only  the  furnace  with  its  equipment,  but 
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also  the  entire  boiler  setting,  tlue  and  draft-producing-  equip- 
ment. 

"  Let  us  concentrate  with  greater  earnestness  upon  the  de- 
sign and  construction  of  our  furnaces.  Let  us  study  our  avail- 
able refractories  for  furnace  linings  with  greater  care,  as  well 
as  the  high-temperature  cements,  the  mortar  used,  and  the  red 
bricks  used  to  enclose  our  settings. 

"  After  equipping  our  plant  with  proper  furnace  settings 
which  are  adapted  to  produce  the  highest  possible  efficiency 
with  the  particular  fuel  available,  our  expert  in  operating 
management  can  come  into  the  plant  and  do  his  most  efficient 
work  by  instructing  the  men  how  to-  operate  the  furnaces  in 
the  most  eflfieient  manner.  He  can  train  them  in  the  use  of 
the  instruments  required  to  keep  the  plant  constantly  in  its 
highest  oijerating  conditions,  and  there  are  many  other  needed 
duties  requiring  his  attention  to  produce  the  most  economical 
and  requisite  results  which  will  reduce  the  amount  of  fuel  and 
labor  required. 

"  Turning  now  to  the  personal  factor  which  enters  so 
strongly  into  our  fuel-economy  problem :  In  our  larger  cen- 
tral power  stations,  the  men  who  handle  the  coal  and  operate 
the  boilers  have  been  well  trained,  and  they  generally  know 
that  they  rnust  obey  instructions  or  lose  their  jobs.  In  the 
smaller  plants,  we  find  a  wide  variety  of  firemen,  some  of 
whom  are  splendid  fellows,  who  are  anxious  to  learn,  and  those 
who  take  a  pride  in  their  work ;  while  others  strongly  resent 
the  intrusion  of  an  outsider  to  show  them  how  to  operate  their 
plant  more  economically.  This  latter  class  is  responsible  for 
the  largest  wastes  of  fuel  occurring  in  steam  plants. 

''  Many  of  these  men  are  certainly  not  fitted  for  the  position 
of  firemen,  and,  unfortunately,  many  emijloyers  seem  to  think 
that  the  only  qualifications  needed  are  that  they  be  strong, 
husky  men.  who  can  stand  up  before  a  hot  fire  and  shovel  in  a 
lot  of  coal  every  time  the  furnace  door  is  opened,  and  then  to 
pull  out  the  ash  and  clinkers  from  the  grates  or  ashpit  once 
a  day. 

"  In  order  to  stop  our  enormous  coal  wastes  in  industrial 
and  other  plants,  these  so-called  firemen  are  the  first  men  we 
should  get  under  control,  and.  after  giving-  this  matter  con- 
siderable thought,  I  have  reached  the  conclusion  that  there  is 
one  way  in  which  this  can  be  done  practically. 

"  To  meet  the  present  emergency,  I  propose  that  the  War 
Coal  Board  take  the  necessary  measures  to  bring  all  the  fire- 
men in  this  country  under  their  control  by  requiring  the  fire- 
men to  take  out  and  hold  a  United  States  license. 

"  The  applicants  for  these  licenses  must  show  some  qualifica- 
tions which  would  entitle  them  to  hold  such  privileges.  Init  it 
is  doubtful  whether  it  would  be  possible,  at  the  beginning,  to 
have  all  of  these  applicants  examined  before  qualified  exam- 
ination boards. 

"  Future  applicants  should  be  required  to  pass  an  examina- 
tion before  such  boards,  and  qualify  in  a  satisfactory  manner 
before  receiving  their  licenses. 

"  By  this  means,  a  better  class  of  men  will  gradually  dis- 
place the  many  fuel-wasting  incompetents  who  are  now  dis- 
gracing the  firemen's  trade. 

"  This -process  would  thus  tend  to  '  weed  out  '  tlie  incom- 
petent men  who  are  keeping  good,  deserving  and  competent 
firemen  out  of  jobs  which  belong  to  them,  and  thus,  eventually^ 
the  status  of  the  firemen  would  be  raised,  and  their  better 
fuel-saving  work  will  merit  them  a  higher  rate  of  wages,  which 
the  owner  can  well  afford  to  pay  out  of  such  savings  effected 
in  his  steam  plant. 

"  On  the  other  hand,  the  stubborn,  unpatriotic,  penny-wise 
and  pound-foolish  owners  of  coal-burning  plants,  where  glar- 


ingly wasteful  conditions  exist — who  refuse  to  spend  a  cent  to 
better  their  conditions  and  '  do  their  bit '  in  the  conservation  of 
fuel  in  this  time  of  need — will  meet  with  a  rude  awakening, 
and  they  will  learn  a  lesson  which  will  ultimately  result 
greatly  to  their  advantage  and  save  them  many  dollars  which 
would  otherwise  be  hurled  up  their  chimneys. 

"  This  proposed  method  is  now  but  a  war  measure,  but 
after  the  war  it  is  bound  to  result  in  a  great  benefit  to  the 
owners  of  coal-burning  plants  and  to  the  country  at  large." 

Lewis  S.  Maxfield  suggested  that  the  Government  perfect  the 
use  of  oar  peat  deposits  and  deliver  this  fuel  to  the  industries 
with  instructions  as  to  its  proper  use,  instead  of  trying  to 
make  our  industries  do  with  less  of  the  very  first  element  of 
their  existence.  With  the  present  high  cost  of  labor  and 
materials  few  power  plants  are  in  a  position  to  tmdertake  ex- 
tensive improvements  which  would  render  them  more  efficient 
in  the  use  of  coal. 

We  have  extensive  peat  bogs,  the  amount  of  combustible 
matter  in  which,  it  is  estimated,  exceeds  that  in  all  our  known 
coal  deposits.  Peat  is  being  used  extensively  in  Europe  as  a 
fuel,  and  several  large  industrial  plants  report  satisfactory 
operation  with  it. 

The  most  successful  method  of  utilizing  peat  at  present 
seems  to  be  in  the  gas  producer,  which  will  handle  peat  with  a 
moisture  content  of  30  to  35  per  cent,  which  is  obtainable  by 
air  drying. 

He  admitted  that  many  difliculties  were  met  with  in  the  use 
of  peat,  and  as  its  use  extended  other  problems  would  come 
up,  but  he  thought  they  would  be  solved  as  have  those  incident 
to  the  use  of  coal. 

John  E.  Muhlfeld  considered  that  the  autocratic  and  educa- 
tional plans  of  procedure  outlined  were  not  in  themselves  suf- 
ficient for  the  consumers  of  coal  to  use  as  a  basis  for  author- 
izing the  capital  expenditures  that  will,  in  the  majority  of 
cases,  have  to  be  made  in  order  to  produce  the  desired  results 
and  thereby  secure  an  adequate  financial  return  on  the  invest- 
ment to  be  made. 

Furthermore,  particular  stress  should  be  laid  on  the  fact 
that  the  mure  effective  use  of  fuel  should  and  can  be  made 
to  bring  about  improved  conditions  in  plant  operation  and 
labor,  as  well  as  conservation  in  fuel  and  financial  returns. 

Each  ]5ower  plant  is.  in  itself,  an  individual  engineering 
problem,  and  blanket  instructions  and  advices  cannot  be  of 
the  greatest  value. 

There  is  no  lack  of  patriotism  among  the  coal  users  and  the 
engineers  of  this  country,  and  he  doubted  if  any  of  them  are 
"  selling  the  United  States  short,"  but  localized  engineering 
improvements  and  supervision  along  practical  lines  for  the 
purpose  of  modernizing  plant  equipment,  and  its  maintenance 
and  ojjeration,  are  essential  for  the  greatest  accomplishment. 

The  scope  of  the  procedure  for  the  conservation  of  coal, 
steam-railway  facilities  and  labor  could  be  materially  broad- 
ened by  including 

a  The  utilization  of  existing  by-products  of  mining  opera- 
tions that  are  useful  for  steam-generating  purposes,  but  which, 
are  now  being  wasted. 

b  The  development  and  use  of  vast  deposits  of  sub-bitumi- 
nous coals  and  lignites  Ijnng  adjacent  to  steam-railway  lines. 

The  fact  that  one  of  our  allies,  Brazil,  has  recently,  through 
the  efforts  of  its  government  engineers,  made  possible  the  ef- 
fective and  economical  use  of  its  native  coal,  which  has  hereto- 
fore been  deemed  practically  worthless,  and  thereby  diminished 
its  dependence  upon  imported  coal  for  railway  operation  and 
industrial  development,  is  worthy  of  our  serious  consideration. 
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The  amount  of  useful  coal  now  being  wasted  through  exist- 
ing methods  of  mining  is  great  enough  to  more  than  offset  the 
present  shortage,  and  the  reclamation  and  utilization  of  this 
by-product,  for  which  labor,  material  and  plant  for  mining 
have  already  been  employed,  in  conjunction  with  the  develop- 
ment of  new  sources  of  coal  and  lignite  supply  tributary  to  the 
points  of  consumption,  are  of  paramount  importance. 

B.  G.  Elliott  described  the  method  employed  by  the  Univer- 
sity of  Wisconsin  to  reach  the  firemen  and  engineers  in  power 
plants  by  means  of  lectures,  demonstrations,  and  class-study 
groups. 

The  firemen  and  engineers  are  organized  in  a  class  group 
and  are  met  each  week  by  a  traveling  instructor  who  lectures 
and  demonstrates  to  them  on  the  various  problems  connected 
with  the  economical  combustion  of  fuel.  The  class  groups 
usually  meet  for  a  period  of  eight  to  ten  weeks.  At  the  end 
of  the  class  and  lecture  work,  the  members  of  the  class  are 
usually  gotten  together  for  a  boiler  test  conducted  according 
to  the  best  modern  practice.  This  test  is  held  at  one  of  the 
plants  of  the  community,  the  apparatus  and  recording  devices 
being  sent  from  the  University.  The  men  are  required  to  work 
up  the  test  on  specially  prepared  forms. 

When  there  has  not  been  a  demand  for  an  extended  class 
course,  the  subject  is  presented  by  means  of  an  individual  lec- 
ture and  demonstration  on  coal,  its  composition  and  combus- 
tion. The  manufacturers  and  the  business  men,  as  well  as  the 
firemen,  are  invited  to  attend  this  lecture,  which  has  proved 
to  be  a  very  effective  method  of  bringing  the  problem  before 
this  group  of  men  who  are  interested  more  from  a  financial 
than  from  a  technical  point  of  view. 

Michael  M.  Podolsky'  proposed  a  "  cooperative "  plan  for 
solving  the  fuel  problem,  the  plan  to  be  under  the  control  and 
supervision  of  the  Government,  but  to  be  under  the  manage- 
ment of  specialists  nominated  by  the  Society  in  conjunction 
with  the  mining,  electrical  and  chemical  engineers. 

The  main  feature  of  his  plan  was  the  organization  by  the 
fuel  consumers  of  a  national  society  for  fuel  saving,  the  work 
of  which  would  be  carried  on  by  each  member  contributing 
annually  on  the  basis  of,  say,  5  to  7  cents  per  ton  of  coal 
consixmed. 

The  functions  of  this  society  would  be  mainly  to  disseminate 
information  regarding  fuel  saving,  to  provide  help  to  the  Fuel 
Administrator,  to  recommend  to  the  Government  steps  for 
relieving  and  preventing  fuel  shortage,  to  investigate  and  re- 
port upon  new  methods  for  saving  coal,  to  establish  special 
schools  for  firemen,  to  hold  exhibitions  and  give  prizes  for 
best  inventions  and  to  aid  inventors  of  fuel-saving  devices. 

The  woi'k  of  such  a  society  would  be  under  the  direction 
of  a  council  and  would  be  earned  out  under  its  direction  by  a 
manager  and  staff. 

This  discusser  voiced  as  his  belief  that  only  by  the  fullest 
cooperation  between  the  Government,  the  coal  consumers  and 
the  engineers  on  the  widest  scale  could  the  fuel  problem  be 
solved.  Notwithstanding  the  meager  development  of  the  co- 
operative idea  in  this  country,  the  A.S.M.E.  could  institute 
such  a  cooperative  method  as  described  with  the  greatest  prac- 
tical results.  He  suggested  appointing  a  committee  to  consider 
the  plans  presented  in  the  paper  and  discussions  and  draw  up 
a  war  plan,  perhaps  in  collaboration  with  the  Federal  Fuel 
Administrator. 

William  L.  Cathcart  wrote  that  the  United  States  is  now 
the  leading  coal-producing  country.  Two-thirds  of  our  total 
production  is  burned  for  steam  making,  with  an  approximate 
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waste — as  Mr.  Myers  very  conservatively  estimates — of  10  per 
cent,  through  lack  of  efficiency  in  the  operation  of  boiler  fur- 
naces. That  is,  with  the  war  industries  of  our  French  and 
Italian  alhes  retarded  and  their  civilian  population  freezing 
from  lack  of  coal,  we  are  wasting  about  50  million  tons  a  year. 

It  is  a  truism  to  say  that  this  is  an  engineer's  war,  and,  in 
many  of  its  most  important  features,  a  mechanical  engineer's 
war,  both  on  land  and  sea.  So,  for  the  prevention  of  this  huge 
waste,  this  colosssal  drain  on  the  war  energy  of  our  allies  and 
ourselves,  our  Government  officials  may  rightfully  look  to  the 
membership  of  this  Society  for  information  and  suggestions 
leading  to  a  definite  remedial  plan. 

The  paper  presented  by  Mr.  Myers  covers  broadly  the  whole 
problem  of  fuel  economy,  as  applied  to  steam  making  on  land. 
In  the  writer's  view,  a  specific  progTam  developed  from  it,  and 
based  upon  it,  is  what  is  needed  urgently,  not  only  for  the 
prosecution  of  our  own  war  aims,  but  for  sorely  needed  aid  to 
our  allies — a  need  that  will  increase  steadily  until  victory 
is  won. 

It  should  be  noted,  too,  that  the  economies  produced  from 
the  execution  of  such  a  program  would  be  permanent,  lasting 
after  the  war,  an  enforced  lesson  in  the  value  of  fuel  economy. 

America  is  not  alone  in  her  prodigal  waste  of  fuel.  Sydney 
Brooks  saj's :  "  There  is  very  good  reason,  therefore,  why  Great 
Britain  should  observe  the  utmost  care  and  economy  in  her 
methods  of  getting  coal  and  of  using  it,  and  in  her  manage- 
ment of  the  entire  coal  industry.  So  far,  her  methods  have 
been  those  of  shiftlessness  and  improvidence." 

But,  if  Britain  can  learn,  so  can  we.  Our  trouble  is  not 
unwillingness.  It  is  simply  indifference  as  to  the  value  of  fuel 
economy.  And,  so  far  as  the  adoption  of  proper  remedial 
measures  is  concerned — although  specifically  the  user  will 
profit — it  is  now  broadly  a  question  of  patriotism,  and  the 
managers  of  our  industrial  plants  will  scarcely  be  lacking  in 
that. 

However,  there  might  readily  be  a  fair  number  of  cases  in 
which  it  would  be  difficult  to  secure  compliance  with  a  mere 
official  request  to  adopt  methods  of  fuel  economy.  Further, 
the  education  of  firemen  alone  scarcely  seems  to  be  a  practi- 
cable solution.  The  pressure  on  those  fii'emen  for  that  educa- 
tion should  come  from  the  owners  and  managers  of  their 
plants.  This  sort  of  efficiency  grows  best  from  the  top  down, 
not  from  the  bottom  up. 

In  the  relatively  few  cases  in  which  it  might  be  necessary 
to  bring  pressure  on  owners  or  managers,  Mr.  IMyere's  com- 
ment suggests  the  necessary  "  big  stick."  Let  the  Government 
allow  them  only  a  quarterly  or  yearly  amount  of  coal  which 
will  produce,  when  burned  with  fuU  economy,  the  number  of 
pounds  of  steam  they  require  normally.  If  they  choose  to 
wa'ste  their  allowance,  let  them  shut  down  imtil  they  get  their 
next  allowance.  The  rigid  control  which  the  Government  is 
now  exercising,  through  the  Federal  Trade  Commission,  on 
the  newsprint  industry  should  be  a  lesson  to  such  possible  re- 
calcitrants.   These  are  war  times,  not  the  lax  days  of  peace. 

L.  P.  Breckenridge,  Chairman  of  the  Committee  of  Consult- 
ing Engineeis  on  Coal  Conservation  and  Publicity  cooperating 
with  the  Bureau  of  Mines  and  the  Federal  Fuel  Administrator, 
said  that  the  ideas  presented  in  the  paper  and  discussions  were 
excellent,  but  the  question  was  whether  they  were  immediately 
available.  We  must  save  coal  and  save  it  quickly,  and  anyone 
with  suggestions  should  send  them  to  Mr.  0.  P.  Hood,  at  the 
U.  S.  Bureau  of  Mines,  or  to  himself. 

He  said  that  Dr.  Garfield,  U.  S.  Fuel  Administrator,  was  now 
prejjaring  material  to  send  out  broadcast  emphasizing  the 
very  great  necessity  of  saving  coal.     Engineers  should  coope- 
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rate  in  this  campaign,  preferably  through  the  representative  of 
the  Fuel  Administrator  in  each  state. 

As  examples  of  what  could  be  done  in  this  connection,  the  en- 
gineers of  the  Experiment  Station  of  the  University  of  Illinois 
have  sent  out  valuable  material  regarding  the  use  of  the 
coal  consumed  largely  in  Illinois.  The  Fuel  Administrator 
of  Illinois  should  have  the  assistance  of  these  men.  The  engi- 
neers in  Connecticut,  Virginia,  Pennsylvania,  and  other  states 
should  similarly  cooperate  with  the  fuel  administrators  of  these 
states,  and  much  good  will  result. 

Wherever  engineering  societies  exist,  some  plan  should  be 
started,  with  the  slogan  "  help  save  coal."  Get  in  touch  with 
the  state  or  tlie  city  fuel  administrator  and  offer  aid.  Get  Gov- 
ernment bulletins  from  the  Bureau  of  Mines  and  distribute 
them  at  a  lecture  to  "  owners,  managers  and  firemen."  Help 
the  local  papers  select  facts  and  help  them  avoid  "  fiction." 
The  important  thing  is  to  get  sound  directions  to  the  fellow 
who  is  handling  the  shovel  both  in  the  home  and  in  the  factory. 

Norman  G.  Reinicker  agreed  with  aU  that  had  been  said 
about  operation,  but  considered  that  the  biggest  gain  was  not 
in  operation  but  in  design.  Given  a  plant  and  the  conditions 
to  operate  under,  the  results  are  probably  85  per  cent  due  to 
design  and  15  per  cent  to  operation.  He  tliought  it  was  unfor- 
tunate that  we  should  have  reached  the  stage  of  having  to  save 
coal  now,  when  we  might  have  saved  it  a  long  time  ago  when 
plants  were  originally  built,  by  putting  in  the  proper  ap- 
paratus. 

In  designuig  or  remodeUng  a  plant  we  should  take  into  our 
confidence  the  manufacturers  of  the  apparatus.  They  can  give 
very  valuable  suggestions. 

Improvement  in  designing  does  not  refer  alone  to  coal  sav- 
ing, but  also  labor  saving.  If  we  can  build  an  ashpit  that 
will  hold  24  hours'  ashes,  instead  of  holding  only  one  dump 
and  requiring  a  man  to  be  on  duty  duiing  the  whole  of  the 
24  hours  to  handle  the  ashes,  we  can  save  considerable  labor. 

Even  at  the  present  time  we  can  make  our  biggest  saving, 
possibly,  by  changing  the  apparatus — scrapping  some  of  the 
old  stuff.  It  is  a  bad  time  to  do  it,  of  course,  because  the  manu- 
facturers are  loaded  down  with  other  orders,  but  we  should 
try  to  slip  in  some  of  these  orders  for  new  apparatus  from 
time  to  time. 

Waldron  C.  Beekley  emphasized  the  extended  use  of  exhaust 
steam  in  process  heating  as  a  means  of  fuel  conservation.  By 
putting  in  apparatus  to  properly  use  exhaust  steam  in  lieating 
water  for  various  processes,  the  coal  consumption  can  be 
reduced  30  per  cent. 

He  noticed  in  Mr.  Myers's  paper  a  suggestion  that  the  So- 
ciety present  some  recommendations  to  the  Government  in  re- 
gard to  the  way  in  which  this  fuel  problem  could  be  met,  and 
he  thought  it  would  be  very  desirable  if  the  above  point  could 
be  followed  up. 

J.  S.  Lane  said  that  the  author's  statement :  "  It  is  evident 
that  we  now  require  an  extension  of  the  idea  of  education,  but 
in  such  form  as  directly  to  affect  the  men  who  run  the  boiler 
plants  of  our  country,  for  in  their  hands  is  the  saving  or 
wasting  of  one-fourth  of  the  fuel  which  they  consume,"  was 
made  just  as  though  these  men  had  the  matter  all  in  their 
hands;  and,  while  it  is  true  they  do  have  a  good  deal  in  their 
hands,  yet  Mr.  Gary  hit  the  nail  on  the  head  in  wanting  the 
right  furnaces  and  the  right  apparatus.  Even  though  you  teach 
the  average  fireman  the  best  ways  of  firing,  when  your  back 
is  turned  he  will  go  back  to  his  old  way. 

Many  boiler  plants  both  small  and  large  are  now  fitted  with 


appliances  that  automatically  and  continuously  maintain  bal- 
anced-draft conditions  in  the  furnace,  supplying  just  the  right 
amount  of  air  required  for  combustion,  maintaining  a  uniform 
steam  pressure,  and  allowing  the  hot  gases  the  longest  possible 
contact  with  the  heating  surfaces  of  the  boiler;  and  a  further 
elimination  of  the  human  element  can  be  effected  by  the  use 
of  a  mechanical  stoker,  automatically  controlled  by  the  bal- 
anced-draft regulator  so  that  the  feed  of  fuel  is  varied  in  pro- 
portion to  the  supply  of  air. 

The  author  also  speaks  of  the  railroads,  saying  "  We  are 
now  threatened  with  a  serious  coal  shortage  due  chiefly  to  the 
overstrained  carrying  capacity  of  the  railroads."  It  is  be- 
lieved, however,  that  if  the  known  methods  of  saving  fuel  are 
employed,  thus  relieving  the  railroads  from  carrying  some  of 
it  and  leaving  the  saved  part  in  the  ground  for  the  use  of  those 
who  are  to  come  afterward  instead  of  burning  it  all  up  now, 
railroads,  coal  users,  and  the  general  public  will  be  benefited. 

Edward  N.  Trump  said  there  was  one  way  of  reaching  the 
man  who  shovels  the  coal  into  the  furnace  which  had  not  been 
touched  on,  and  that  is  to  make  it  to  his  interest  to  save  the 
coal.  He  had  found  in  increasing  the  efficiency  of  their  coal 
plants  from  50  per  cent,  which  they  used  to  consider  fairly 
good,  to  85  per  cent,  a  very  large  part  of  that  increase  was 
produced  by  making  it  of  interest  to  the  men  who  did  the 
work  to  produce  these  economical  results. 

If  you  give  a  bonus  to  your  fireman,  you  will  be  sure  to 
have  some  result.  He  had  found  at  least  ten  per  cent  saving 
by  paying  a  bonus  to  the  fireman,  and  also  by  working  one 
shift  against  the  other,  that  is  to  say,  making  it  to  their  inter- 
est to  improve  the  saving. 

Installing  such  a  plan  has  not  proved  difficult.  If  you  have 
the  necessary  instruments  you  can,  in  the  first  place,  deter- 
mine the  amount  of  carbonic  acid  in  the  waste  gases.  You  can 
measure  the  water.  In  addition,  you  can  take  samples  of  the 
ashes  and  determine  the  amount  of  carbon.  If  at  the  end  of 
a  month,  having  these  three  things,  you  work  out  the  efficiency 
from  these  items,  and  work  each  shift,  one  against  the  other, 
you  will  get  results  which  will  be  surprising — save  at  least  ten 
per  cent  of  the  fuel  with  the  same  apparatus  and  without  any 
changes  whatever. 

Combustion  is  a  chemical  phenomenon  and  can  be  diag- 
nosed and  controlled  only  by  chemical  means ;  and  you  have  to 
have  apparatus  to  do  that;  and  it  ought  to  be  so  that  the  fire- 
man can  tell  instantly,  so  that  it  shows  right  on  the  front  of 
every  boiler,  what  the  condition  of  his  fire  is;  and  that,  in 
addition  to  all  of  the  other  things  which  have  been  brought 
up,  will  bring  the  maximum  efficiency. 

The  chairman  said  there  is  another  phase  of  this  situation, 
and  that  is  the  fact  that  we  are  endeavoring  to  work  out  a 
plan  by  which  concrete,  nation-wide  propaganda  can  be  put 
into  operation,  taking  into  account  thousands  and  thousands 
of  power  plants.  Furthermore,  we  have  a  situation  at  the 
present  day  complicating  the  normal  conditions  enormously  in 
that  the  personnel  of  our  fireroom  forces  is  in  a  condition 
of  ferment — our  manufacturers  do  not  know  today  how  many 
of  the  men  who  are  in  their  plants  will  be  with  them  tomor- 
row ;  and  to  carry  the  thing  further,  they  have  not  the  slightest 
idea  as  to  how  many  of  their  trained  firemen,  and  their  fire- 
men who  know  their  equipment,  they  will  have  two  or  three 
months  hence.  Consequently,  we  have  some  added  critical  and 
difficult  aspects  of  the  subject,  but  that  is  no  reason  why  the 
Society  should  not  do  everything  in  its  power  to  work  out  the 
best  that  can  be  done  in  this  matter.  He  was  personally  in- 
clined to  believe  that  with  collective  cooperation  we  ought  to 
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be  able  to  do  everything  Mr.  Myers  has  said,  and  possibly  do 
a  shade  better. 

The  author  in  closing  the  discussion  stated  that  he  was  sur- 
prised that  some  of  the  discussers  did  not  understand  the  rela- 
tion between  equipment  and  operation  in  their  effect  upon 
efficiency.  There  is  a  mathematical  equation  which  expresses 
this  relation,  which  is  as  follows:  Efficiency  in  any  process 
is  equal  to  the  efficiency  of  the  mechanical  equipment  multi- 
plied by  the  efficiency  of  the  human  factor.  This  may  be  ex- 
pressed :  Efficiency  equals  Ey^H.  For  example,  in  the  mat- 
ter of  fuel  economy,  if  we  have  a  furnace  perfectly  designed 
and  adapted  for  a  specified  fuel  and  purpose,  we  may  regard 
our  equipment  as  having  an  efficiency  of  100  per  cent,  but  if 
the  man  who  operates  the  furnace  is  drunk,  the  efficiency  of  the 
operation  will  be  zero. 

Take  it  the  other  way  around,  and  suppose  we  have  a  per- 
fect fireman  but  the  grate  lias  fallen  out  of  the  furnace ;  our 
efficiency   will  again   be  zero.     Thus,   as  stated,   the   formula 
E  \H  truly   expresses   the   relation  between   equipment   and 
operation  in  determining  the  efficiency  of  any  process. 

Consequently  we  must  of  course  endeavor  to  obtain  the 
highest  attainable  efficiency  both  of  equipment  and  of  opera- 
tion, in  onler  to  realize  the  maximum  of  combined  or  ultimate 
efficiency. 

The  point  of  all  this  is  that  by  improving  the  efficiency  of 
operation  alone,  the  combined  efficiency  is  susceptible  of  great 
and  immediate  improvement.  Without  loss  of  time  and  with- 
out expenditure  for  new  or  changed  equipment,  an  average 
saving  of  10  to  20  per  cent  of  coal  can  be  effected  in  factory 
boiler  plants.  Therefore,  in  a  fuel-saving  campaign,  adequate 
measures  must  be  direc'.ed  first  toward  obtaining  the  maximum 
improvement  possible  in  the  way  of  purely  operating  econo- 
mies. Later,  the  equipment  side  of  the  proposition  should  be 
giv'en  urgent  attention. 

The  immediate  problem  before  us  is  to  develop  ways  and 
means  for  putting  into  effect  these  economies  which  I  have 
shown  may  equal  50  million  to  100  million  tons  of  coal  saved 
per  year.     These  savings  may  go  into  effect  at  once. 

I  regret  that  the  greatest  volume  of  discussion  on  my  paper 
has  been  directed  toward  technicalities.  All  competent  engi- 
neers who  have  studied  the  fuel  problem  know  the  technical 
side  of  the  situation,  and  if  I  had  been  allowed  the  time  and 
space,  I  could  have  presented  all  of  the  technical  information 
and  suggestions  which  have  been  involved  in  this  discussion. 
All  good  fuel  engineers  know  these  things;  the  bad  ones  do 
not  count. 

The  present  situation  does  not  call  for  technical  discussion 
but  it  does  call  for  ways  and  means  for  putting  into  effect  the 
knowledge  which  we  now  have  and  in  such  a  manner  as  to  save 
the  50  million  to  100  million  tons  of  coal  per  year  which  can 
he  saved.  A  few  very  interesting  suggestions  on  ways  and 
means  have  been  brought  forward  in  the  discussion. 

Let  me  first  state  most  emphatically  that  education  will  com- 
lirise  an  essential  feature  in  the  campaign  for  saxang  coal 
which  will  be  adopted  and  successfully  prosecuted  in  this 
country :  education  of  the  owner,  education  of  the  firemen. 

Incentive  must  be  added  to  education  so  that  manufacturers 
and  owners  will  desire  to  cooperate  in  the  fuel-saving  cam- 
paign. It  is  probable  that  for  the  most  part  patriotism  and 
efficiency  will  provide  sufficient  incentive,  but  to  this  may  be 
added  the  shutting-down  of  inefficient  plants  in  case  of  neces- 
sity. It  would  not  be  fair  to  the  highly  efficient  plants  to  cut 
off  their  coal  supply  while  wasteful  plants  were  literally 
throwing  away  coal.  The  whole  question  resolves  itself 
into  that  of  wavs  and  means  for  executing  the  measures  of 


economy  which  all  fuel  engineers  know  are  necessary  at  this 
time.  It  is  desirable  to  work  as  far  as  possible  through  exist- 
ing agencies  and  organizations.  For  instance,  the  federal, 
state  and  local  chambers  of  commerce  are  already  working 
along  these  lines  to  some  extent  and  they  should  be  encouraged 
and  helped  from  headquarters  by  bulletins  on  fuel  economy, 
the  furnishing  of  lecturers,  starting  of  schools  for  firemen,  etc. 
Then  the  manufacturers'  associations  will  be  of  very  great 
value.  They  should  be  urged  to  pledge  themselves  to  a  cam- 
paign of  fuel  economy  in  their  respective  localities.  They 
should  get  together  for  meetings  devoted  to  the  subject ;  they 
should  obtain  the  best  fuel  engineers  in  their  vicinity  to  lecture 
to  them:  they  should  get  the  services  of  these  men  to  visit 
their  plants  and  make  suggestions  and  adopt  further  sensible 
plans  for  saving  fuel. 

Any  plant  owner  who  failed  actively  to  install  methods  for 
economizing  in  the  use  of  fuel  in  his  plant  would  be  considered 
a  bad  citizen  by  the  other  members  of  bis  association  who 
would  be  working  for  governmental  interests.  This  bad  citi- 
zen would  be  made  to  feel  the  displeasure  of  his  neighbors  and 
would  probably  take  heed  and  give  attention  to  his  own  plant. 
If  this  did  not  work,  then  the  Government  could  compel  him 
to  bring  his  plant  up  to  a  suitable  degree  of  efficiency  or  limit 
his  coal  supply. 

Mr.  Podolsky  in  his  discussion,  made  a  suggestion  along- 
these  general  lines  in  which  he  suggested  a  national  society  for 
fuel  saving.  The  local  manufacturers'  association  to  which  I 
have  alluded,  could,  if  found  desirable,  be  combined  to  foi'm 
such  a  national  society  or  association.  This  constitutes  one  of 
the  most  valuable  suggestions  that  has  been  made  in  the  dis- 
cussion. 

While  our  problem  relates  principally  to  fuel  saving,  labor 
saving  is  also  important.  Mr.  Reinicker  has  brought  out  this 
feature  in  a  limited  way  m  his  suggestion  regarding  an  ashpit 
to  hold  24  hours'  accumulation.  Of  course  this  phase  of  the 
subject  could  be  developed  indefinitely,  but  this  is  aside  from 
the  present  object.  Mr.  Reinicker,  however,  is  wrong  in  his 
statement  that  "  the  results  are  probably  85  per  cent  due  to  de- 
sign and  15  per  cent  to  operation."  As  I  demonstrated  in  the 
first  part  of  my  discussion,  the  combined  efficiency  is  equal  to 
the  efficiency  of  the  equipment  multiplied  by  the  efficiency  of 
operation,  and  in  my  own  practice  I  have  found  that  in  most 
factoiy  plants  a  saving  of  10  to  25  per  cent  can  be  made  by 
modification  of  operating  methods  alone.  I  can  quote  cases 
where  improvement  has  been  as  high  as  50  per  cent.  Further 
savings,  depending  upon  the  original  design  of  the  plant,  can 
be  made  by  suitable  changes  in  the  equipment. 

Mr.  Beekley  brings  out  the  fact  that  there  is  a  large  saving 
to  be  made  by  the  utilization  of  exhaust  steam.  This  point 
was  brought  out  in  my  paper  in  Par.  23.  The  actual  saving, 
however,  in  case  all  the  exhaust  from  an  ordinary  factory  en- 
gine is  utilized  would  approximate  90  per  cent  instead  nf  the 
30  per  cent  which  Mr.  Beekley  quotes.  ( See  my  j>aper  entitled 
The  Heatmg  Value  of  Exhaust  Steam,  presented  at  the  annual 
meeting  of  the  American  Society  of  Heating  and  Ventilating 
Engineers  in  January  1915,  in  which  I  gave  a  formula  for  de- 
termining the  heat  value  of  exhaust  steam  from  any  engine, 
pump  or  turbine.  In  this  paper  are  given  curves  from  which 
the  heat  value  of  exhaust  is  determined  graphically). 

Mr.  Trump's  discussion  is  extremely  valuable  as  he  is  bring- 
ing out  the  new  idea  in  boiler-room  management  of  giwng  the 
firemen  an  interest  in  the  coal  which  they  are  able  to  save  by 
intelligent  effort.  The  statement  which  he  has  made  should 
be  convincing  since  it  is  based  on  actual  experience  in  his  own 
large  plants.     I  have  designed  bonus  systems  for  many  plants 
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in  this  country.  The  reason  that  many  bonus  systems  have 
failed  is  that  they  have  not  been  suited  to  the  particular  case 
and  local  conditions  for  which  they  are  supposed  to  be  de- 
signed. But  the  bonus  system  will  be  increasingly  used  in  this 
country  during  the  coming  years  in  connection  with  boiler- 
house  accounting  systems.  Every  plant  in  the  counti'y  which 
burns  as  much  as  five  tons  of  coal  per  day  should  have  some 
kind  of  an  accounting  system  to  indicate  at  least  approximate- 
ly the  efficiency  of  the  boilers  and  furnaces.  The  best  system 
is  continuous  weighing  of  coal  and  water  by  modern  methods 
supplemented  by  ,  ue-gas  analysis.  But  where  this  complete 
system  cannot  be  installed  for  practical  reasons,  a  Hue-gas- 
analysis  system  can  be  and  should  be  installed.  The  United 
States  Fuel  Administration  should  endorse  this  specific  meas- 
ure in  formulating  a  program  to  be  sent  out  through  the  State 
Fuel  Administrators  to  the  industries. 

Mr.  Polakov  speaks  slightingly  of  what  he  is  pleased  to  term 
■'  by  correspondence-school  methods."  I  did  not  suggest  cor- 
respondence-school methods  but  I  did  suggest  education  by 
every  possible  means,  both  by  personal  teaching  and  by  bul- 
letins and  circulars  prepared  specifically  for  definite  purposes. 
Jlr.  Polakov's  method  is  quite  suitable  for  private  consulting 
practice  such  as  his  or  mine,  and  I  follow  his  thorough  methods 
in  my  own  practice.  But  Mr.  Polakov  has  evidently  not  con- 
sidered the  difference  between  a  private  practice  and  a  nation- 
al practice.  For  instance,  were  we  to  carry  out  Mr.  Polakov's 
idea  it  would  require  four  thousand  Mr.  Polakovs  working 
eighteen  months  at  a  cost  to  the  Government  of  $.36,000,000  to 
make  an  inspection  of  three  or  four  days  in  each  industrial 
plant  in  the  country.  In  the  first  place,  we  have  not  got  four 
thousand  Polakovs,  neither  can  we  wait  eighteen  months,  and 
.$.36,000,000  is  too  much  to  pay  for  it.  His  plan  is  impi-ac- 
ticable  when  it  comes  to  a  large-scale  proposition. 

What  we  require  at  the  present  time  is  a  constructive  policy 
and  program  which  must  be  taken  up  by  the  United  States 
Fuel  Administration  in  a  comprehensive  manner.  The  plan 
must  involve  all  the  elements  which  I  have  suggested  and  there 
is  no  doubt  but  wiiat  such  a  plan  will  be  formulated  and 
adopted  with  large  results.  The  50,000,000  to  100,000,000  tons 
of  coal  a  year  can  be  saved  and  must  be  saved. 

BAGASf<E  AS  A  Source  op  Fuel^  by  E.  C.  Freeland 

This  paper  was  awarded  Honorable  Mention  in  the  Student 
Prize  Contest,  1917,  and  was  included  in  the  Power-Plant  Ses- 
sion because  of  its  connection  with  the  fuel  problem  to  which 
Mr.  Myers's  paper  was  devoted. 

In  it  the  author  discussed  the  nature  and  value  of  bagasse 
as  a  fuel,  and  described  methods  for  calculating  its  fuel  value, 
methods  used  in  drying  and  boiler  furnaces  for  burning 
bagasse. 

He  said  that  the  heating  value  of  a  pound  of  average  dry 
Louisiana  bagasse  is  found  by  experiment  to  be  8300  B.t.u.. 
and  despite  a  high  moisture  content  of  about  50  per  cent  it  is 
therefore  a  xaluable  fuel.  While  in  former  years  not  much 
attention  was  paid  to  the  drying  of  bagasse  before  burning  it, 
many  authorities  now  claim  that  a  great  saving  can  be  effected 
by  such  procedure. 

David  Moilat  Myers,  in  an  extended  written  discussion,  said 
that  his  most  recent  experience  in  connection  with  bagasse 
burning  occurred  during  seven  weeks  in  Cuba  last  winter, 
where  he  was  retained  to  investigate  and  report  upon  the  condi- 
tions of  boiler-plant  economy  in  six  sugar  mills.  He  submitted 
the  following  observations  relating  in  particular  to  his  in- 
vestigation of  a  mill  in  the  eastern  part  of  the  island,  near 


Manzanillo  Bay,  with  a  capacity  of  3750  tons  per  24  hours. 

In  this  section  of  the  island  the  fiber  content  of  the  cane  is 
only  about  10  per  cent,  whereas  in  some  other  parts  it  runs  as 
high  as  12  per  cent,  thus  giving  in  the  latter  a  bagasse  of 
greater  heating  value,  while  the  mill  requirements  for  steam 
are  less  owing  to  the  lesser  quantity  of  juice  extracted.  Con- 
sequently, the  mill  supplied  with  cane  of  the  higher  fiber  con- 
tent has  a  great  advantage  in  respect  to  economy  in  the  use 
of  auxiliary  fuel. 

In  Cuba,  in  a  perfectly  designed  and  properly  balanced 
sugar  mill,  i.e.,  where  the  exhaust  steam  produced  is  no 
greater  than  the  demand  for  it,  and  where  all  the  condensation 
from  modern  multiple-effect  evaporators  is  returned  to  the 
boilers,  the  by-product  bagasse  is  sufficient  to  supply  all  the 
steam  when  all  departments  of  the  plant  are  working  in  har- 
mony. But  where  these  conditions  do  not  obtain,  and  there 
are  numerous  examples,  auxiliary  fuel  in  the  form  of  wood, 
oil  or  coal  must  be  burned. 

In  Cuba,  wood  is  the  most  common  auxiliary  fuel  and  the 
cheapest  in  cost  per  million  B.t.u.,  although  the  connected  labor 
is  greater  than  with  either  of  the  other  fuels. 

There  is  no  trouble  whatever  in  obtaining  a  very  high-grade 
combustion  w-ith  bagasse,  even  with  very  crude  methods  and 
furnaces.  When  the  supply  of  bagasse  was  coming  regularly 
and  no  wood  was  used  in  the  furnaces,  the  CO,  ranged  from 
10  to  over  17  per  cent.  When  wood  was  fired  in  with  the 
bagasse,  especially  by  some  of  the  methods  commonly  em- 
ployed, the  furnace  efficiency  was  immediately  reduced  to  a 
degree  indicated  by  a  C0„  content  of  from  3  to  6  per  cent. 

By  changing  the  method  of  firing  the  wood  with  certaia 
furnace  alterations,  a  great  improvement  was  obtained  both  in 
more  uniform  steam  pressure  and  in  a  substantial  reduction 
of  the  amount  of  au.xiliary  fuel  required. 

From  the  standpoint  of  the  mill  owner  the  cost  of  the 
auxiliary  wood  fuel — formerly  about  $300  per  day — was  a 
matter  of  only  secondary  importance.  But  the  difficulty  in 
maintaining  uniform  working  steam  pressure  was  of  vital 
importance,  since  the  inability  to  do  so  was  reducing  the 
noi-mal  capacity  of  the  mill  by  an  amount  of  grinding 
equivalent  to  $500,000  per  year  in  output  of  sugar. 

Stated  briefly,  the  causes  for  this  loss  due  to  inability  to- 
hold  steam  were  as  follows : 

1  Irregularity    in    feeding    the    furnaces,    due    largely    to 

ignorant  labor  without  white-man  supervision.  Super- 
vision was  installed  and  a  large  improvement  immediately 
effected. 

2  Wrong  method  of  firing  wood  with  furnaces  ill-adapted 

to  the  purpose.  This  was  corrected  and  furnaces  im- 
proved, with  an  additional  improvement  in  steam  pressure 
and  substantial  reduction  in  auxiliary  fuel. 

3  Draft  regulation  entirely  wrong.     Plan  was  prepared  for 

convenient  regulation  by  uptake  dampers  to  control  fires 
and  steam  production. 

4  Grate  surfaces  with  natural  draft  burned  300  lb.  bagasse 

per  sq.  ft.  per  hour  when  clean  after  Sunday  shutdown, 
but  clinker  on  furnace  walls  grew  so  rapidly  that  by  the 
middle  of  the  week  the  grate  area  would  become  so  re- 
stricted that  tile  capacity  of  the  boilers  was  seriously 
reduced  and  foiined  a  chief  factor  in  the  inability  to  hold 
steam.  This  trouble  was  corrected  in  the  new  furnaces- 
designed  and  installed  by  the  writer  by  using  larger  grate 
surface.  This  resulted  in  ability  to  obtain  boiler  capacity 
at  all  times. 

5  Owing  to  the  surplus  of  exhaust  steam  in  this  badly  bal- 

anced plant  and  to  other  causes  relating  to  the  design  and' 
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operation  of  the  whole  mill,  sufficient  condensation  was 
not  available  for  boiler  feed.  Consequently,  raw  water 
had  to  be  used  as  a  make-up  supply.  This  water  was 
from  wells,  and  its  analysis  showed  it  to  be  of  the  most 
detrimental  character  for  boiler  feed  that  the  writer  had 
ever  found.  The  boilers,  as  a  eonsequenuce,  were  covered 
with  heavy  scale,  pitted  badly  and  were  constantly  spring- 
ing leaks. 
The  effect  on  fuel  economj-  and  steam  production  need 
hardly  be  described. 

The  remedy  recommended  was  a  Ume-soda  process  of  purifi- 
cation, filtration  and  storage  for  the  raw  water,  and  this  system 
has  been  specified,  purchased,  and  will  soon  be  installed. 

Other  changes  were  recommended  and  are  being  installed, 
and  there  is  no  doubt  that  when  the  improvements  are  all  in 
effect  the  production  saving  of  about  half  a  million  dollars 
per  year  will  be  accomplished. 

In  further  regard  to  the  combustion  of  bagasse,  there  is  one 
point  that  is  likely  to  be  overlooked  unless  the  combustion  engi- 
neer is  familiar  with  the  operation  of  sugar  mills.  A  bagasse- 
burning  boiler  plant  is  subject  to  a  very  critical  disadvantage 
not  imposed  on  any  other  kind  of  a  boiler  plant.  There  is  no 
storage  supply  of  fuel  at  the  furnaces  available  for  instant 
use  when  occasion  demands.  When  the  boiler  pressure  begins 
to  drop  rapidly,  the  natural  method  employed  in  coal-fired 
steam  plants  is  to  increase  at  once  the  feeding  of  the  fuel  and 
the  supply  of  air  to  the  furnaces.  This  method  is  not  applica- 
ble with  the  usual  design  of  sugar-mill  boiler-house  equip- 
ment. The  bagasse  carriers  keep  an  approximately  uniform 
stream  of  the  fuel  moving  along  over  the  furnace  tops  as  the 
mills  supply  it,  and  it  is  fed  4irectly  from  the  carriers  through 
adjustable  gates  and  feeders  to  the  furnaces.  Any  sur- 
plus bagasse  travels  to  the  end  of  the  conveyor,  where  it 
discharges  in  a  pile  on  the  ground.  This  pile  forms  the  only 
available  storage  of  fuel. 

Consequently,  when  a  shortage  occurs  or  when  additional 
steam  is  quickly  drawn  from  the  boilers,  there  is  no  adequate 
method  of  meeting  the  emergency.  The  result  is  apt  to  be  a 
serious  droiJ  in  steam  pressure,  causing  longer  cut-oft'  of  mill 
engines  and  a  further  increase  in  the  demand  for  steam.  The 
excessive  time  required  to  pitch  from  the  surplus  pile  into  the 
conveyors,  added  to  the  time  consumed  by  the  travel  of  this 
bagasse  to  the  furnaces,  renders  this  method  of  storage  of  little 
or  no  avail.  Therefore,  unless  auxiliary  fuel,  such  as  oU  or 
coal,  is  immediately  fired  as  the  steam  pressure  begins  to  fall, 
the  effect  is  so  bad  that  at  times  it  becomes  neeessarj'  to  shut 
down  the  mills  to  raise  steam  to  working  pressure. 

This  problem,  it  is  believed,  is  more  important  than  that  of 
drying  the  bagasse,  which  must  necessitate  a  complication  of 
plant  not  desirable  under  the  difficult  conditions  of  ignorant 
labor  which  must  be  depended  upon  in  Cuba. 

In  fact,  the  problem  of  bagasse  burning  cannot  successfully 
be  considered  merely  as  a  combustion  problem,  although,  of 
course,  that  forms  one  of  the  factors.  But  other  factors  enter 
more  importantly  in  an  efficiently  operated  sugar  mill.  Some 
of  these  have  been  touched  upon  (in  the  beginning  of  this 
discussion),  and  they  include  considerations  relating  particu- 
larly to  the  scientific  design  of  the  whole  mill  combined  with 
its  operation. 

If  there  is  trouble  and  delay  at  the  miUs,  the  bagasse  supply 
is  interrupted  and  the  best  furnace  design  is  of  no  avail ;  unless 
intelligent  supervision  of  the  regulation  of  bagasse  feeding 
and  of  dampers  and  cleaning  of  fires  is  provided,  scientific 
boiler  and  furnace  equipment  helps  but  little;  if  a  shutdown 
occurs  at  the  evaporators,  the  mUls  are  badly  affected. 


The  matter  of  boiler  efficiency  in  a  sugar  mill  is  infiexibly 
connected  to,  and  affected  by,  the  operation  of  the  production 
functions  of  the  entire  mill.  Consequently,  an  efficient  boiler 
plant  becomes  largely  a  by-product  of  these  other  conditions 
relating  to  the  general  management  of  the  mill  and  the  har- 
monizing and  correlating  of  its  functions. 

Such  very  large  savings  can  be  accomplished  along  these 
Hues,  given  a  well-designed  boUer  plant,  that  such  an  appa- 
ratus as  a  bagasse  dryer  would  not  generally  be  favorably 
regarded  by  plant  owners  unless  its  installation  and  operation 
could  be  effected  at  low  cost  and  its  design  were  such  as  to 
require  little  or  no  attention  and  is  virtually  fireproof. 

In  the  operation  of  the  plant  referred  to,  upon  which  Mr. 
Myers  conducted  a  large  number  of  tests  on  combustion  and 
evaporation,  when  the  CO,  ran  above  16  per  cent  there  were- 
usually  found  considerable  amounts  of  CO.  In  one  test  for 
which  a  heat  balance  was  computed,  the  CO  produced  a  loss 
equal  to  about  12  per  cent  of  the  available  heat  in  the  bagasse 
as  fired. 

The  corresponding  flue-gas  analysis  was  14  per  cent  COj, 
3.5  per  cent  0„  and  3.7  per  cent  CO.  This  represented  an  aver- 
age run  of  3%  hours. 

The  extent  to  which  the  CO,  could  be  raised  without  forma- 
tion of  CO  depended  upon  the  furnace  design,  the  larger  com- 
bustion chambers  making  possible  the  higher  values  of  COj 
without  loss  due  to  CO.  With  some  of  the  settings  tested,  15 
per  cent  CO^  could  be  maintained  with  but  an  occasional  trace 
of  CO. 

When  bagasse  is  burned  at  high  rates  of  combustion  (200  to 
300  lb.  per  sq.  ft.  of  grate  surface  per  hour),  the  time  required 
for  complete  combustion  is  lengthened  so  that  extra  large  com- 
bustion chambers  must  be  employed  if  a  high  CO^  without  CO 
is  to  be  obtained.  Owing  to  the  large  volatUe  content  of  this 
fuel,  the  completion  of  combustion  occurs  at  a  point  much 
later  in  its  travel  than  in  the  case  of  coal,  under  equally  favor- 
able conditions.  Consequently,  with  horizontal  tubular  boilers, 
the  combustion  in  many  cases  under  forced  conditions  will  not 
be  completed  until  the  gases  enter  the  tubes  at  the  rear  end. 
A  consequence  of  this  is  a  comparatively  high  temperature  of 
gases  in  the  combustion  chamber,  thus  rendering  a  large  tube 
surface  of  especial  value  for  absorbing  as  much  as  possible  of 
the  remaining  heat. 

The  rapid  filling  up  of  combustion  chambers  by  deposits  of 
ash  which  fuse  to  hard  clinker  forms  an  added  reason  for  pro- 
viding vei-y  large  combustion  spaces  in  the  design  of  furnace 
and  setting.  In  the  case  of  vertical-pass  water-tube  boilers, 
the  boiler  should  be  set  sufficiently  high  and  with  such  arrange- 
ment of  arches  and  baffles  as  to  complete  the  combustion  be- 
fore the  gases  enter  the  spaces  between  the  tubes. 

Following  are  a  few  brief  notes  relating  to  the  available 
heating  value  of  Cuban  bagasse,  weight  of  bagasse  per  boiler 
hp-hr.,  etc.,  selected  by  Mr.  Myers  from  his  report  on  the  plant 
referred  to : 

FUEL  VALUE  OF  BAGASSE  AND  BOILER  HP.  OBTAINABLE 

Assume  mill  to  grind  300,000  arrobas^  of  cane  per  day  with  75  per 
cent  extraction,  giving  75,000  arrobas  of  bagasse  per  day.  Then, 
bagasse  per  hour  =  3120  arrobas  =  78,000  lb.  =  39  tons  of  2000  lb. 
Available  heating  value  of   bagasse  calculated  for  this   plant, 

B.t.u.  per  lb.  as  fired 3,800 

B.t.u.  per  boUer  hp-hr.   (=  34%  X  970.4) 33,479 

B.t.u.  to  generate  1  boOer  hp-hr.  at  60  per  cent  efficiency. .....   55,798 

Pounds  of  bagasse  to  generate  1  boiler  hp-hr.  =  55,798/3,800  14.7 
Bagasse  available  per  hour  when  grinding  300,000  arrobas  of 

cane  per  day,  lb 78,000 

Boiler  hp.  from  bagasse  when  grinding  300,000  arrobas  of  cane 

per    day  =  78,000/14.7 5,310 

'  An  arroba  =  25  lb. 
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BoUer  hp.  from  bagasse  when  grinding  250,000  arrobas  of  cane 

per  day 4,430 

Boiler  hp.  from  bagasse  when  grinding  200,000  arrobas  of  cane 

per  day 3,533 

The  heat  value  of  the  bagasse  was  computed  In  two  ways,  first  bj 
formula,  and  second  by  an  assumption  of  dry  heat  value  (which  Mr. 
Myers  confirmed  by  bomb-calorimeter  tests)  and  calculating  the  heat- 
moisture  loss.  The  results  agree  within  2  per  cent.  Both  computa- 
tions follow  : 

Method  1.  Calculation  from  this  mill's  analysis  of  February  19, 
1917,  with  B.  &  W.  formula,  assuming  according  to  Noell  Doerr  that 
O  —  S/10.       Formula  : 

S550i?  +  7119S  -f  6750ff  —  972W 

loo =  ^•'•"-  P"  '''■ 

Percentage  analysis  from  laboratory  : 

HsO    •tT.OS 

Fiber    44.55 

Sucrose  6-81 

98.41 
Glucose    (assumed  =  S/10) 0.68 

Total    99.09 

Other  gums  and  substances  not  shown  by  analysis. 

381,000  +  48,400  -f  4500  —  45700 

— =  3882  B.t.u.  per  lb. 

Method  2.  Assume  8300  B.t.u.  per  dry  lb.  ("  Steam,"  Babcock  & 
Wilcox  Co.  i  and  47  per  cent  moisture.  Then,  total  heat  =  0.47  X  8300 
=  4399  B.t.u.  per  lb.  as  fired. 

With    flue   temperature  =  512   deg.   fahr.   and   temperature   of   bagasse 
=  82  deg.  fahr.,  heat  to  evaporate  moisture  = 

0.47  [  (212  —  82)  +  970  +  0.48(512  —  212)]  =  585   B.t.u. 

Total  heat  per  lb.  as  fired 4399  B.t.u. 

Heat,  to  evaporate  moisture 585  B.t.u. 

Available  heat  per  lb.  as  fired 3814  B.t.u. 

This  checks  to  within  2  per  cent  of  the  value  obtained  by  Method  1. 

Available  heat  per  lb.  of  combustible  = 

3814 

—  7340  B.t.u. 

lOU —  (0.47  +  0.01) 

(Ash  assumed  at  2  per  cent.) 

H.  L.  Hutson  wrote  that  the  author's  paper  starts  a  train  of 
thought  which  it  is  interesting  to  follow,  namely :  "  What 
will  our  descendants  do  when  the  supply  of  stored  sunshine 
in  the  shape  of  coal  and  oil  is  exhausted  and  they  have  to  grow 
their  own  fuel  from  year  to  year?  " 

Taking  Mr.  Freeland's  figures  and  assuming  for  Louisiana 
an  average  crop  of  20  tons  of  cane  per  acre,  we  find  that  thi.s 
would  yield  five  tons  of  bagasse,  which  would  have  a  fuel  value 
equal  to  about  one  ton  of  coal.  By  a  little  figuring  it  can  be 
showni  that  we  can  grow  this  fuel  at  about  eight  times  the  cost 
of  coal. 

Our  descendants  will,  no  doubt,  use  their  fuel  more  eco- 
nomically than  we  do  and  may,  in  many  cases,  get  more  than 
eight  times  as  much  useful  work  out  of  it.  In  fact,  in  China, 
the  ratio  is  no  doubt  larger  than  this,  as  they  will  cook  their 
food  in  an  oven  heated  by  a  bundle  of  stems  of  cotton  or  other 
crop,  and  then  sleep  on  top  of  the  oven  by  night  and  use  it  as 
a  seat  by  day. 

In  parts  of  the  tropics,  alcohol  made  from  molasses  is 
cheaper  than  gasoline,  and  the  efficiency  of  this  fuel  used  in 
an  internal-combustion  engine  is  several  times  better  than  that 
of  a  steam  engine  using  ordinary  fuel. 

The  Coolixg  of  Water  for  Power-Plaxt  Purpose.s,  by 
C.  C.  Thomas 

This  paper  presents  the  results  of  an  extended  experimental 
investigation  into  tlie  conditions  governing  the  cooling  of  the 
condensing  water  of  power  plants  by  means  of  spray  ponds. 
This  investigation  involved  determining  the  efficiency  of  the 
cooling  process  under  varying  conditions  of  pressure  at  the 
spray  nozzles,  the  temperature  of  the  water  to  be  cooled,  tlie 
power  required  to  circulate  the  water,  the  height  of  sprays 
above  the  pond  surface,  the  effect  of  wind  velocity  on  the  cool- 


ing range,  etc.,  and  the  work  resulted  in  a  large  collection  of 
data,  much  of  which  is  presented  in  the  text. 

As  a  result  of  his  experiments  the  author  developed  a  new 
form  of  spray  head  or  nozzle  which  is  so  adjustable  that  the 
film  of  water  discharged  may  be  broken  into  either  a  uni- 
formly fine  spray,  or  mist,  or  a  large  number  of  smaU  drops, 
as  desired.  This  method  of  spraying  is  particularly  appli- 
cable to  low-pressure  work,  a  pressure  of  10  in.  of  mercury 
giving  an  exceedingly  fine  spray,  and  8  in.  usually  sufficing. 

Probably  the  most  completely  controlled  means  for  cooling 
water  in  large  quantities  is  found  in  the  forced-draft  cooling 
tower.  The  newly  developed  spray  head,  however,  provides 
for  control  of  the  system  in  a  manner  which,  while  somewhat 
less  complete  than  in  the  case  of  the  cooling  tower,  yields  re- 
sults comparing  very  favorably  with  those  for  the  tower,  and 
can  be  installed  and  operated  at  a  much  lower  cost. 

B.  R.  T.  Collins,  referring  to  efficiencies  with  water  falling 
on  the  bare  cetnent  bottom  of  pond  as  compared  with  those 
when  the  pond  contains  its  normal  amount  of  water,  wrote  that 
the  author's  curves  show  10  to  15  per  cent  higher  efficiency  with 
a  full  pond,  thus  controverting  lus  statement  in  regard  to  the 
advisability  of  constructing  a  pond  with  practically  no  water 
in  it.  He  believed  the  result  shown  by  the  curves  indicates 
that  a  bare  pond  absorbs  heat  from  the  suiToundings  more 
readily  and  conducts  this  heat  to  the  water  sprayed  upon  it, 
thus  raising  the  temperature  of  the  water  and  reducing  the  effi- 
ciency. Hence,  a  certain  depth  of  water  should  be  carried  in 
the  pond  to  prevent  this,  2  or  3  ft.  being  the  best  depth  when 
everything  is  taken  into  consideraHon. 

The  author  stated  that  the  loss  from  cooling  ponds  with 
non-adjustable  nozzles,  in  windy  weather,  is  as  high  as  10  or 
1.5  per  cent.  His  experience  is  summed  up  by  a  typical  case  of 
a  test  made  on  a  pond  with  non-adjustable  nozzles  at  Hutch- 
inson, West  Virginia.  An  accurate  record  of  all  make-up 
water  delivered  to  the  pond  during  the  month  of  August  was 
kept,  and  this  showed  a  total  loss  due  to  evaporation,  drift  and 
leakage,  of  1.33  per  cent  of  the  water  sprayed.  The  capacity 
of  this  pond  was  3000  gal.  per  min. 

There  is  one  disadvantage  in  using  adjustable  nozzles  sucli 
as  the  author  describes  when  installed  over  a  natural  pond. 
The  water  in  these  ponds  generally  contains  a  certain  amount 
of  vegetable  growth.  This  tends  to  clog  the  spiral  slot,  result- 
ing in  reducing  the  capacity  of  the  nozzle  appreciably,  and 
increasing  the  size  of  the  drops  to  a  very  considerable  extent. 
Tliis  occurs  in  the  course  of  a  short  period  of  time,  about  10 
to  15  min.  after  starting  with  a  clean  nozzle.  This,  of  course, 
is  an  inherent  difficulty  with  all  nozzles  of  this  type.  It  is  fair 
to  assume  that  an  artificial  pond  or  basin  would  become  foul  in 
the  course  of  time,  and  cause  the  same  difficulty. 

The  results  reported  in  the  paper  bear  out  his  experience  in 
that  the  highest  efficiency  of  a  spray-cooling  system  is  ob- 
tained in  hot,  humid  weather,  and  the  lowest  efficiency  in  cool, 
dry  weather.  This  is  an  advantage  which  a  spray  system  has 
over  cooling  towers,  as  his  experience  has  shown  that  hot, 
humid  weather  reduces  the  efficiency  of  towers  to  a  very  con- 
siderable extent.  This,  he  believed,  is  due  to  the  fact  that  the 
■  air  is  in  contact  with  the  water  a  much  shorter  length  of  time 
with  a  spray  system  than  it  is  with  a  cooling  tower  of  stand- 
ard manufacture. 

Edwin  Burhom  contributed  the  following  written  discussion 
of  the  paper,  the  title  of  which  he  thought  somewhat  mislead- 
ing, as  it  was  entirely  too  broad,  the  subject-matter  being  de- 
voted to  cooling  water  by  means  of  spray  nozzles,  particularij' 
to  a  form  of  spray  nozzle  devised  by  the  author: 
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Spray  nozzles  are  used  for  cooling  water  for  power-plant 
purposes  but  can  also  be  used  for  cooling  water  for  any  pur- 
pose. Furthermore,  there  are  many  other  methods  of  cooling 
water  than  those  mentioned  by  the  author  and  these  different 
methods  should  have  been  covered  by  the  author  in  order  to 
fully  justify  the  selection  of  the  broad  title  of  the  paper. 

The  paper  is  interesting  as  far  as  it  goes,  but  is  not  con- 
elusive  and  leaves  much  to  be  desired.  It  is  in  line,  however, 
with  most  of  the  papers  that  have  been  submitted  from  time 
to  time  covering  various  methods  of  cooling  water,  these  limit- 
ing themselves  to  a  particular  apparatus.  Attempts  have  been 
made  to  devise  some  general  formula  that  could  be  used  in 
connection  with  cooling  towers,  but  on  account  of  the  many 
variables  in  connection  with  such  work,  the  subject  was  given 
up.  The  process  of  cooling  water  is  of  such  consequence  and 
so  vitally  affects  the  efficiency  of  many  operations  that  it  is 
highly  desirable  that  some  reliable  investigation  be  made  re- 
garding the  relative  value  of  the  different  methods  available. 

Among  these  methods  are  the  plain  cooling  pond,  spray 
nozzles  alone  or  in  connection  with  cooling  ponds,  cooling 
towers  operated  by  means  of  air  forced  in  by  fans,  or  cool- 
ing towers  in  which  the  air  is  exhausted,  cooling  towers  operat- 
ing under  the  action  of  natural  draft  created  by  a  stack,  and 
cooling  towers  of  the  so-called  "  atmospheric "  type,  which 
operate  through  the  action  of  natural  air  currents. 

It  should  be  borne  in  mind  that  all  cooling  systems  are  de- 
pendent on  atmospheric  conditions  and  vary  with  varying 
atmospheric  conditions,  and  the  maximum  point  of  eoolina 
is  that  of  the  temperature  of  the  wet-bulb  thermometer  and 
not  the  temperature  of  the  dewpoint.  If  the  cooling  system 
were  so  designed,  with  proper  cooling  surface,  etc.,  it  could 
reach  the  temperature  of  the  wet  bulb  under  all  atmospheric 
conditions.  From  a  practical  standpoint,  however,  it  is  not 
advisable  to  so  design  such  apparatus,  as  the  great  cost  would 
not  be  justified  by  the  additional  reduction  in  temperature. 

A  comparison  of  the  various  cooling  systems  should  include 
not  only  the  cooling  apparatus  itself  but  also  the  auxiliary 
apparatus  such  as  pumps  for  pumping  the  water  and  fans. 
if  any,  for  creating  an  artificial  circulation  of  air.  In  other 
words,  the  cost  of  operating  various  systems  per  annum 
should  be  investigated  so  that  reliable  data  could  be  obtained. 
The  interest  on  the  investment  and  depreciation  should  also 
be  taken  into  consideration  and  an  investigation  of  this  char- 
acter would  undoubtedly  be  of  exceedingly  great  value.  It 
would  involve,  however,  considerable  labor  and  expense. 

Refemng  to  the  paper,'  it  will  be  noted  that  the  curves  in 
Figs.  7  and  8,  showing  the  variation  of  efficiency  of  the  ad- 
justable spray  head,  were  obtained  by  adjustuag  the  spray 
head  to  suit  the  weather  conditions  existing  at  the  time.  It 
would  be  interesting  to  know  how  such  adjustment  is  made  and 
on  what  basis,  as  the  weather  conditions  change  from  day  to 
day  and  very  abruptly  even  in  a  single  day.  It  seems  some- 
what impractical  to  adjust  these  nozzles  to  suit  all  weather  con- 
ditions. In  a  large  installation,  also,  it  would  seem  impos- 
sible to  make  this  adjustment  without  shutting  down  the  water 
supply  or  constructing  a  series  of  tunnels  underneath  the 
collecting  basin  to  give  accessibility  to  the  adjusting  rods.  It 
is  also  somewhat  difficult  to  tell  whether  the  nozzle  is  adjusted 
for  the  most  efficient  conditions  without  can-ying  on  a  con- 
tinuous series  of  tests  unless  the  object  were  to  attain  a  tem- 
perature of  the  wet-bulb  thermometer,  and  of  course  in  that 
case  the  nozzle  would  be  adjusted  until  that  temperature  was 
obtained.    The  results  of  tests,  however,  seem  to  indicate  that 


the  reduction  of  temperature  is,  under  most  conditions,  over  10 
deg.  above  the  temperature  of  the  wet-bulb  thermometer. 

The  cunes  in  Fig.  10  are  intended  to  show  the  wide  varia- 
tion of  efficiency  when  proper  adjustment  of  spray  head  is 
neglected.  It  is  therefore  of  considerable  interest  to  know 
how  the  spray  heads  can  be  kept  properly  adjusted  to  suit 
the  ever-changing  atmospheric  conditions.  The  black  circles 
refer  to  non-adjustable  nozzles  and  the  other  circles  to  ad- 
justable nozzles  operating  "  without  any  attempt  to  obtain  high 
efficiency."  There  does  not  seem  to  be  much  choice  between 
tiie  two  types  of  nozzles  and  it  would  have  been  interesting 
to  have  seen  the  results  for  a  period  of  one  year  where  the 
adjustable  nozzles  had  been  operated  with  an  attempt  to  obtain 
high  efficiency. 

In  reference  to  Fig.  12,  in  which  the  efficiency  is  lower  with 
a  bare  pond  than  w-ith  a  full  pond.  Professor  Thomas  seems  to 
be  surprised   at   the  results.     This  should  not  be  at  all  sur- 
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published  in  pamphlet  form. 
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Fig.   1    CuBVES  Showing  High  Efficiencies   with 
Atmospheric  Towers 

prising,  as  it  is  what  would  naturally  be  expected.  The  full 
pond  offers  considerable  evaporating  surface  in  adilition  to 
the  surface  exposed  by  the  spray,  and,  furthennore,  the  evapo- 
rating surface  is  near  the  ground  level  where  it  can  take  ad- 
vantage of  prevailing  air  currents.  On  the  other  hand,  the 
b.ire  pond  most  likely  did  not  offer  the  same  amount  of  cooling 
surface  as  the  full  pond,  and,  furthermore,  what  cooling  sur- 
face there  was.  was  quite  some  distance  below  the  sround 
level.  This  would  therefore  make  it  less  accessible  to  air  cur- 
rents and  naturally  there  would  be  less  evaporation  with  the 
bare  pond.  The  same  reasoning  may  explain  why  the  spray- 
ing on  superposed  inclined  cement  plates  showed  a  falling  off 
of  efficiency  owing  to  the  fact  that  the  cement  plates  may  have 
offered  obstruction  to  the  prevailing  wind  currents  and  also 
reduced  the  cooling  surface  by  collecting  the  spray  into  larger 
drops.  No  details  showing  the  inclined  cement  plates  were 
given  and  therefore  a  definite  conclusion  on  this  point  cannot 
be  reached. 

The  effect  of  wind   velocity  on   cooling  range  is  indicated 
in  Fie.  14.  but  not  very  much  is  ?aid  on  this  subject.     This, 
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however,  is  a  very  important  matter  in  obtaining  satisfactory 
results.  As  the  cooling  of  the  water  is  done  partly  by  con- 
vection and  partly  by  evaporation,  it  is  absolutely  necessary 
in  order  that  this  process  may  continue  that  the  air  be  in 
motion.  Where  the  humidity  is  100  per  cent,  all  cooling  is 
practically  by  convection,  and  the  amount  of  cooling  is  limited 
entirely  by  the  amount  of  air  that  passes  over  the  water  to  be 
cooled.  It  can  be  readily  seen,  therefore,  that  under  certain 
conditions  a  higher  wind  velocity  will  give  very  much  better 
results.  It  is  seldom,  however,  that  the  air  is  absolutely 
quiescent,  there  being  at  all  times  some  wind  movement;  but 
even  where  there  is  no  wind  movement,  the  action  of  the  heated 
water  on  the  air  would  tend  to  create  upward  air  cuiTents  and 
thus  facilitate  the  action  of  the  cooling.  Were  this  not  so, 
there  would  be  absolutely  no  cooling  possible  unless  there 
were  wind  movement.  The  efficiency  of  the  cooling  apparatus 
is  based  not  alone  on  the  range  of  cooling  but  also  on  the  loss 
of  water  from  all  causes.  Professor  Thomas  reports  on  the 
loss  "  due  to  evaporation."  There  is,  however,  an  additional 
loss  due  to  windage  and  this  must  be  carefully  known,  as  the 
total  loss  is  what  must  be  made  up,  and,  if  purchased,  will  rep- 
resent an  item  of  expense  that  should  be  taken  into  considera- 
tion. The  loss  from  windage  will  depend  on  the  velocity  of 
the  wind  and  also  the  size  of  the  pond,  and  the  size  of  the 
pond  should  be  dependent  on  the  maximum  pressure  of  dis- 
charge at  the  nozzle. 

The  Johns  Hopkins  pond  has  an  area  of  962  sq.  ft.  and  the 
amount  of  water  handled  varied  from  20  gal.  to  300  gal.  per 
min.,  as  inilicated  in  Fig.  8.  In  the  first  case  the  area  was 
about  48  sq.  ft.  per  gal.  per  min.,  whereas  in  the  second  case 
the  area  was  about  3.2  sq.  ft.  per  gal.  The  loss  of  water  due 
to  windage  would  of  course  vary  considerably,  particularly 
with  the  average  wind,  but  apparently  no  data  are  given  on 
this  important  subject. 

The  loss  due  to  evaporation  would  depend  on  atmospheric 
conditions  and  where  all  the  cooling  is  done  by  evaporation 
the  loss  would  be  about  1  per  cent  every  10  deg.  the  water 
is  cooled.  It  should  be  noted  that  Professor  Thomas  states  the 
loss  from  non-adjustable  nozzles  in  windy  weather  is  as  high 
as  10  to  15  per  cent,  but  he  does  not  show  how  with  an  ad- 
justable nozzle  'the  loss  can  be  reduced  by  merely  adjusting 
the  nozzle.  The  windage  loss  might  be  greater  with  an  ad- 
justing nozzle  ow'ing  to  the  fine  spray,  whereas  the  loss  due 
to  evaporation  should  be  the  same  regardless  of  the  nozzle, 
provided  the  cooling  results  are  the  same. 

There  seems  to  be  some  mistake  in  regard  to  the  loss  due  to 
evaporation  at  the  pond  at  Sparrows  Point,  Md.,  given  by 
Professor  Thomas  as  0.31  per  cent.  At  this  pond,  apparently, 
the  water  was  reduced  in  temperature  from  178  deg.  fahr.  to 
125  deg.  fahr.,  or  a  reduction  of  53  deg.  Unless  the  test  was 
made  in  winter  where  there  was  no  evaporation,  or  very  little, 
then  undoubtedly  the  loss  should  have  been  much  higher:  an<l 
particularly  in  the  summer  where  the  air  temperature  is  high, 
the  greater  part  of  the  cooling  will  be  done  by  evaporation 
and  in  this  case,  if  all  the  cooling  were  done  by  evaporation, 
the  loss  would  have  been,  theoretically,  5.3  per  cent. 

Professor  Thomas  also  endeavors  to  prove  the  advantage 
of  the  adjustable  spray  nozzle  over  the  ordinary  type  of  spray 
nozzle  and  states  that  the  adjustable  nozzle  permits  ';  regula- 
tion of  the  spray  to  suit  weather  conditions  and  to  minimize 
loss  of  water  and  inconvenience  to  the  nearby  buildings  due  tn 
driftage  in  windy  weatlier."  This  is  an  admission  of  the 
inefficiency  of  the  spray  nozzle  in  general  and  a  claim  for  an 
improvement  due  to  the  adjustable  type  of  nozzle,  but  no 
proof  is  offered  to  justify  the  conclusion. 


The  curves  in  Fig.  8  show  a  variation  of  el'lic-ifiicy  of  the 
adjustable  spray  head  with  variation  of  capacity,  Ijut  a  close 
examination  of  the  three  curves  shows  them  to  be  \cry  nearly 
identical,  the  variation  being  only  slight  and  hardly  any  ad- 
vantage on  this  account. 

Professor  Thomas  also  states  that  "  it  has  been  somewhat 
surprising  to  find  that  very  good  cooling  effect  frequently 
obtains  in  very  humid  and  even  in  rainy  weather."  He  does 
not  refer  to  any  particular  tests  that  have  caused  the  surprise, 
but  bearing  in  mind  that  it  is  possible  to  cool  the  water  to 
the  temperature  of  the  wet-bulb  thermometer,  nothing  would 
be  surprising  unless  the  temperature  were  reduced  below  that 
of  the  wet-bulb  thermometer. 

The  results  of  cooling  with  spray  nozzles  were  also  com- 
pared with  a  few  selected  tests  of  one  type  of  cooling  tower, 
but  as  this  cooling  tower  was  not  necessarily  the  most  efficient 
obtainable,  the  comparison  is  not  a  fair  one.  The  details  of 
construction  of  the  cooling  towers  were  not  given  and  the 
amount  of  water  circulated  in  the  cooling  tower  at  the  time  the 
tests  were  made  may  not  have  been  the  full  capacity  of  the 
tower.  The  data  given  w^ere  not  sufficient  to  make  these  tests 
of  any  value  for  comparison.  If,  however,  the  cooling  towers 
were  all  operated  under  their  figured  capacity,  they  show  a 
variation  in  efficiency  that  seems  to  indicate  improper  design 
in  some  cases. 

In  Table  2,  test  No.  4  shows  an  efficiency  of  0.928,  whereas 
test  No.  5  shows  an  efficiency  of  0.391.  If  Professor  Tliomas 
would  compare  the  results  of  his  spray  nozzles  with  the  re- 
sults that  have  been  obtained  with  atmospheric-type  cooling 
towers,  in  which  the  water  has  been  reduced  to  within  1  to 
5  deg.  of  the  temperature  of  the  wet-bulb  thermometer,  vary- 
ing with  the  atmospheric  conditions,  he  would  then  find  that 
his  results  do  not  compare  very  favorably  witli  those  of  that 
type  of  cooling   tower. 

Attention  is  also  called  to  Table  8,  showing  tests  of 
nozzles  with  spiral  cores,  and  it  is  noted  that  on  the  test  of 
nozzles  consisting  of  two  1-in.  sprays,  high  efficiencies  are 
shown,  namely,  0.798  in  one  case  and  0.883  in  the  other.  Table 
7,  of  tests  of  the  Thomas  spray  liead  with  and  without  screen, 
does  not  show  any  test  where  the  efficiency  equals  these,  the 
highest  shown  being  0.75,  in  test  No.  106,  using  the  Thomas 
head  with  wire  screen. 

The  spray-nozzle  system  undouhleilly  has  a  field  of  useful- 
ness but  it  is  not  adapted  for  cooling  water  where  high 
efficiency  is  necessary  or  advantageous,  such  as  in  refrigerating 
and  ice-making  apparatus  and  steam  turbines.  In  these  plants 
the  lower  the  temperature  of  the  water  used  for  cooling,  the 
higher  the  efficiency  of  the  apparatus,  and  cooling  towers  of 
the  atmospheric  type  are  able  to  cool  the  water  to  within 
5  deg.  of  the  temperature  of  the  wet-bulb  thermometer, 
whereas  with  tlie  spray  nozzles  it  is  shown  to  be  practically 
impossible  to  reach  closer  tlian  10  to  15  <leg.  of  the  wet-bulb 
temperature.  In  certain  uses  where  higli  efficiency  is  not  neces- 
sary, or  for  tenipoiary  service  only,  the  spray  nozzle  is  well 
adapted. 

In  order  to  sliow  tlic  liiizh  efficiencies  actually  obtained  in 
in-actice  with  towers  of  the  atmosiiiieric  type,  the  chart  shown 
in  Fig-.  1  is  submitted.  Tliis  cliart  shows  by  curves  the  daily 
temperatures,  during  the  lucuiih  (if  July,  the  readings  being 
taken  each  day  of  the  month  at  6  p.m.,  noon,  6  a.m.  and 
midnight.  These  tests  were  taken  from  a  tower  in  regular 
operation  at  Dallas,  Texas. 

Attention  is  called  to  the  generally  close  shape  of  the 
curves  of  the  temperature  (7'„)  of  the  water  leaving  the  tower 
and    the  temperature    (?,.)    of  flie   wet-l)uni   thcrmnmetcr.   and 
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particularly  it  should  be  uoted  that  in  several  cases  the  tem- 
peratures were  identical  and  the  maximum  variation  about 
5  deg.  The  wind  velocity  of  course  varied,  and  it  should 
be  noted  that  very  little  advantage  could  have  been  obtained 
in  any  of  these  tests  had  the  wind  velocity  been  higher  than 
it  really  was. 

This  fact  proves  merely  that  the  tower  was  properly  de- 
signed and  of  sufficient  surface  in  order  to  cool  the  water 
within  5  deg.  of  the  wet-bulb  thermometer  under  practically 
the  worst  possible  atmospheric  conditions.  Furthermore, 
under  the  best  atmospheric  conditions  the  water  was  reduced 
to  the  temperature  of  the  wet-bulb  thermometer. 

A.  G.  Christie,  who  presented  the  paper  in  the  absence  of 
the  author,  said  in  reply  to  Mr.  Collins  that  they  had  found  the 
bare  pond  not  so  efficient  as  the  pond  with  a  considerable 
amount  of  water.  On  the  other  hand,  a  full  pond  was  not 
desirable  in  the  North.  There  was  a  mean  in  the  depth  of 
pond  which  gave  general  efficiency — in  their  own  particular 
pond  about  18  to  20  in.  instead  of  3  ft. 

The  Steam  Motor  in  the  Adtomotivb  Field,  by  E.  T.  Adams 

In  this  paper  the  author  stated  that  the  tremendous  increase 
in  the  demand  for  automotive  power  has  outdistanced  the  abil- 
ity of  the  gasoline  engine  to  meet  this  demand,  chiefly  on 
account  of  the  condition  that  the  supply  of  fuel  is  not  now 
equal  to  the  requirements. 

The  steam  unit  has  many  advantages  for  automotive  sendee. 
Its  high  torque  at  low  speed,  its  overload  capacity,  its  smooth, 
flexible  speed  and  power  control  have  remained  the  standards 
of  excellence,  reached  for  but  never  attained  by  any  gasoline 
motor. 

The  design  of  the  steam  unit  is  simple  and  many  features  of 
construction  have  been  introduced  which  tend  toward  long  life 
and  low  cost  of  upkeep. 

Numbers  of  new  steam  trucks,  tractors  and  pleasure  ears 
are  in  sen-ice,  or  in  process  of  manufacture  or  design.  This 
effect  and  this  demand  will  have  a  profound  influence  on  the 
automotive  industry. 

John  Younger,  in  a  written  discussion,  entered  a  defense  of 
the  gasoline-propelled  vehicle.  He  wrote  that  there  has  been 
a  marked  trend  in  design  to  improve  carburetors  to  a  point 
where  kerosene  can  be  used,  and  this,  of  course,  to  a  certain 
extent,  if  successful,  will  practically  double  the  quantity  of 
gasoline  available.  There  are  today  many  internal-combus- 
tion engines  running  reasonably  satisfactorily  on  kerosene,  and 
the  next  year  or  two  should  see  tremendous  strides  in  the  use 
of  this  or  even  slightly  heavier  fuels. 

The  author's  statement  that  "  the  chief  force  which  is  bring- 
ing about  the  increased  use  of  the  steam  motor  is  its  superior 
fitness  for  automotive  sendee,  especially  in  the  commercial 
field,"  is  somewhat  doubtful  when  the  situation  is  studied  at 
large.  So  far  as  he  could  see,  there  is  no  great  demand,  or 
any  demand  to  speak  of,  for  a  steam  automotive  vehicle,  for 
the  simple  reason  that  they  were  tried  out  as  recently  as  ten 
years  ago  and  practically  abandoned.  If  you  turn  to  the  situ- 
ation in  England,  where  steam  vehicles  using  coal,  eoke  and 
gasoline  have  been  used  for  some  fifty  years,  you  will  fijid 
that  the  gasoline  track  and  the  kerosene  truck  have  supplanted 
the  steam  vehicle  almost  entirely.  The  same  condition  is  found 
in  the  agricultural-tractor  industry  at  the  present  moment, 
where  the  steam  vehicle,  which  has  so  long  been  used  bj'  the 
farmer,  is  being  actually  forced  out  by  the  internal-combustion 
engine. 

The  upkeep  of  the  gasoline  truck,  even  with  inexpert  service. 


is  not  a  serious  handicap  to  the  business.  The  cost  of  repairs 
on  the  gasoline  motor  truck  is  surprisingly  low.  Repairs  lower 
than  two  cents  per  mUe  are  very  commonly  met  with. 

The  seeming  simplification  of  the  steam  vehicle  is  so  purely 
on  the  chassis.  The  engine,  as  Mr.  Adams  stated,  is  very  sim- 
ilar to  the  gasoline  engine.  The  rear  axle,  the  front  axle,  the 
frames,  the  springs,  the  driver's  seat,  the  radiator,  or  rather 
the  condenser,  are  all  duplicated  in  the  gasoline-di-iven  truck. 
This  leaves  practically  the  transmission  and  clutch,  and  this 
mechanical  device,  which  usually  gives  absolutely  no  trouble, 
is  replaced  by  a  high-pressure  steam  boiler  with  its  elaborate 
piping  and  connections  and  firing;  so  far  this  has  not  been 
worked  out  satisfactorily. 

Before  becoming  too  enthusiastic  on  the  advantages  of  the 
steam  motor  in  the  automotive  field,  the  whole  history  of  the 
subject  should  be  studied  without  any  bias,  and  present-day 
installations  of  trucks  of  all  kinds,  not  only  in  this  country, 
but  abroad,  should  also  be  studied  very  closely,  and  the  repairs, 
etc.,  analyzed. 

The  author  takes  the  very  broad  standpoint  that  whether 
steam  will  actually  supplant  gasoline  or  not  is  of  minor  import. 
It  is  quite  possible  that  there  can  be  a  field  for  the  two  types, 
side  by  side,  and  anything  that  will  help  consen^e  our  fuel 
supply  must  be  worth  while. 

Wm.  Clinton  Brown'  contributed  a  written  discussion  up- 
holding the  use  of  steam  tractors.  He  said  it  was  jjossible  to 
produce  a  steam  tractor  having  a  total  weight,  including  fuel, 
water  and  operator,  around  125  lb.  per  b.hp.  This  is  a  machine 
lighter  and  far  more  compact  than  the  majority  of  gasoline 
tractors.  It  is  even  only  about  one-quarter  of  the  weight  and 
less  than  half  the  size  of  the  standard  type  of  steam  tractor 
of  the  same  power. 

John  Sturgess  presented  a  written  discussion,  which  merits 
publication  in  full  later,  endorsing  in  general  the  author's  con- 
clusions, which  he  considered  self-evident,  but  criticizing  some 
of  his  references  to  details  of  construction. 

He  wrote  that  although  the  author  referred  to  the  extreme 
simplicity  of  the  connection  between  motor  and  axle,  the  sim- 
plicity of  the  entire  power  plant  merited  equal  emphasis. 
The  modern  automobile  type  of  steam  engine  has  but  fifteen 
mo\dng  parts,  compared  to  some  hundreds  in  the  internal 
explosive  engine  and  its  transmission. 

The  author  stated  that  modern  steam  cars  are  of  the  multi- 
cylinder  type.  He  had  no  knowledge  of  any  steam  car  using 
or  proposing  more  than  two  cylinders,  for  nothing  would  be 
gained  thereby. 

The  author  further  stated  that  the  uniflow  type  of  engine  is 
largely  used,  giving  as  the  reason  its  simplicity  and  economy 
when  operated  non-condensing.  He  knew  of  only  one  advo- 
cate of  the  imiflow  engine  for  automobile  use,  and  he  did  not 
believe  any  claim  was  made  by  that  advocate  that  cars  have 
really  been  placed  in  the  market  as  yet.  In  practice  this  design 
does  not  prove  any  simpler  than,  if  as  simple  as,  the  contra- 
flow, while  in  its  application  to  automobile  needs  grave  diffi- 
culties are  encountered  which  do  not  occur  in  stationary  prac- 
tice. 

He  could  not  agree  with  the  author's  summary  of  boiler 
practice.  As  yet  the  water-tube  type  has  not  proven  its  com- 
mercial success,  never  yet  having  been  marketed.  The  flash 
type  is  practically  abandoned,  owing  to  its  several  difficulties, 
including  those  of  temperature  and  pressure  control.  On  the 
other  hand  there  are  some  thousands  of  cylindrical  fire-tube 
boilers  in  daily  use  under  every  kind  of  sernce,  in  many  cases 
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the  boilers  being  eight  to  ten  yeais  old.  Among  these,  to  his 
knowledge,  there  has  not  been  one  single  ease  of  destructive 
explosion  due  to  construction  methods. 

He  contested  the  author's  statement  that  in  spite  of  its  high 
economy  and  honorable  record  in  service,  the  system  of  con- 
verting oil  under  pressure  into  a  vapor,  and  burning  with  a 
Bunsen  type  of  burner,  with  pilot  light  for  starting,  is  steadily 
being  displaced  by  more  modem  design.  His  statement  implies 
that  there  is  a  different  practice  already  in  vogue,  which  he 
doubted.  Recent  proposals  have  been  made,  but  these  could 
hardly  be  dignified  by  the  title  "  modern  designs." 

Summarizing  our  present-day  knowledge,  as  a  basis  for  con- 
tinued development,  the  author  alluded  to  the  clear-cut  de- 
mands of  the  public  growing  from  extended  past  experience 
with  both  steam  and  gasoline.  Notwithstanding  the  efforts 
made,  almost  single-handed,  against  a  deluge  of  fashion,  to 
popularize  the  steam  ear,  the  writer  thought  the  public  gen- 
erally is  as  yet  uninformed  as  to  steam-car  performance. 

J.  D.  Nies'  and  AUen  C.  Staley  also  contributed  somewhat 
extensive  written  discussions  in  full  agreement  with  the  main 
argument  of  the  paper,  and  emphasizing  the  leading  features 
which  the  author  brought  out  but  differing  with  him  in  details. 

Mr.  Stal^y's  discussion  took  up  particularly  the  type  of 
boiler  of  the  steam  automobile,  and  gave  the  argimients  for 
and  against  the  fire-tube  and  water-tube  types  respectively. 

Mr.  Nies  considered  one  by  one  the  desirable  features  of  an 
automobile  power  plant,  as  enumerated  in  the  advertisements 
of  gasoline  ears.  These  features  are  smoothness,  flexibility, 
great  reserve  power,  hill-climbing  ability,  acceleration,  absence 
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of  gear  shifting  and  low  cost  of  operation.  He  then  demon- 
strated how  the  steam  motor  compared  with  the  gasoUne  motor 
in  aU  these  features. 

Edwin  N.  Trump  emphasized  the  advantages  of  using  a  uni- 
flow  engine  in  the  steam  automobUe.  This  engine  gave  a 
very  flat  economy  curve,  but  the  very  high  initial  pressure 
gave  such  a  high  initial  torque,  at  least  double  the  ordinary 
running  torque,  that  it  was  possible  to  start  a  uniflow-engine 
steam  truck  under  conditions  under  which  it  would  be  impos- 
sible to  start  a  gasoline  truck. 

Many  people  are  interested  in  the  steam  truck  because  they 
feel  that  it  will  give  them  an  ability  to  start  a  load  and  keep 
the  truck  going  under  conditions  absolutely  impossible  with 
the  gasoline  engine. 

The  author,  in  closing,  thanked  the  discussers  for  the  cour- 
tesy of  their  retorts. 

He  said  that  it  was  really  a  romance  of  engineering  that  this 
development  had,  perhaps,  first  taken  place  in  the  field  of  the 
pleasure  ear,  whereas  sound  business  sense  and  engineering 
ability  indicated  that  it  is  in  the  field  of  trucking  and  similar 
work  that  the  steam  unit  has  its  best  place. 

He  felt  we  were  now  at  the  start  of  what  would  become  a 
tremendous  industry,  vital  to  the  best  interests  of  the  country 
and  of  very  great  importance  in  the  field  of  farming  and 
trucking. 

He  had  not  desired  to  raise  questions  as  to  whether  this  de- 
sign or  that  design  were  better,  but  merely  to  call  attention  to 
a  new  engineering  problem  which  is  before  us  in  its  infancy 
and  which  must  be  shaped  and  formed  according  to  what  is  best 
for  the  country  as  a  whole. 


DISCUSSIONS  OF  PAPERS  ON  VARIED  SUBJECTS 

Opinions  Expressed  at  the  First  General  Session  of  the  Annual  Meeting,  when  Papers  on  Heat 
Transfer,  Surface  Resistance,  Air  Purification,  Balancing,  etc.,  Were  Presented  and  Discussed 


THE  first  General  Session  was  called  to  order  at  2:30 
p.  m.   by  Prof.   Charles  R.  Richards,  who  acted  as 
chairman.     Sis  papers  were  presented  at  this  session — 
the  last  two  by  title — as  follows : 

The  Transfer  of  Heat  Between  a  Flowing  Gas  and  a 
Containing  Flue,  Lawford  H.  Fry. 

A  Study  of  Surface  Resistance  with  Glass  as  the  Trans- 
mission Medium,  H.  R.  Hammond  and  C.  W.  Holmberg. 
Awarded  Student  Prize,  1917. 

Apparatus  for  Cooling,  Drying  and  Purifying  Air,  W.  J. 
Baldwin. 

Recent  Developments  in  Balancing  Apparatus,  N.  W. 
Akimoff. 

Plotting  Blower-Test  Curves,  A.  H.  Anderson. 

Cross-Current  Predeterminations  from  Crank-Effort 
Diagrams,  Louis  Ilhner. 


Mr.  Fry  Discusses  Heat  Transfer 

The  first  paper  to  be  presented  was  one  by  Lawford  H. 
Fry,  in  which  he  developed  a  logarithmic  formula  covering 
the  important  thermodynamic  process  of  the  transfer  of  heat 
between  a  flowing  gas  and  the  wall  of  the  containing  flue. 


which  formula,  within  the  range  of  experimental  data  avail- 
able, has  been  found  to  give  satisfactory  results. 

E.  a.  Fessenden  submitted  a  writterr  discussion,  in  which 
he  said  that  Mr.  Fry's  paper  is  a  distinct  contribution  to  the 
study  of  the  transmission  of  heat  by  convection.  While  much 
excellent  experimental  work  has  been  done,  apparently  no  one 
has  heretofore  succeeded  in  correlating  and  harmonizing  the 
results  of  many  investigators  so  satisfactorily  as  is  done  in 
this  paper.  Formula  showing  the  relations  between  factors 
involved  in  heat  transmission  by  convection  have  been  pro- 
posed in  so  many  different  forms  that  it  has  been  difficult  to 
realize  that  any  connection  exists  between  them.  Instead  of 
using  these  formulse,  proposed  by  various  experimenters,  Mr. 
Fry  has  gone  to  the  original  data  and  demonstrated  that  all 
the  results  may  be  satisfactorily  represented  by  a  single  equa- 
tion. The  data  are  thus  no  longer  more  or  less  chaotic,  but 
consistent,  not  only  for  each  separate  series  of  experiments, 
but  for  all.  That  this  is  true  for  data  gathered  under  a  wide 
variety  of  conditions  encourages  the  belief  that  the  real  solu- 
tion of  the  problem  is  brought  nearer. 

The  general  formula,  Eq.  [1],  proposed  at  the  New  Orleans 
meeting  in  1916,'  was  based  upon  two  series  of  experiments 
and  confirmed  by  several  other  isolated  sets  of  data.  No  at- 
tempt was  made  at  that  time  to  evaluate  the  constant  M.  A 
little  later,  a  full  account  of  these  experiments  was  published,' 
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and  an  empirical  equation  was  given  which  satisfied  these  par- 
ticuUir  tests,  namely, 

M  =  0.195U-'"' 
where  f  is  the  weight  of  gases  per  hour  per  tube  multiplied  by 
the  hydraulic  depth  in  inches.     The  experiments  did  not  cover 
a  sutticiently  wide  range  of  conditions  to  warrant  proposing 
this  as  a  general  formula. 

Fig.  1  shows  several  sets  of  experimental  data  plotted  upon 
log  M  and  log  U  as  coordinates.  Since  U  =  Wr  and  log  ['  = 
log  ir  +  log  r,  this  method  of  plotting  differs  from  that  used 
by  Mr.  Fry  only  in  shifting  points  horizontally  by  an  amount 
dei>endini;  upon  r.  The  amount  of  displacement  is  constant 
throughout  any  single  series,  so  that  the  slope  of  the  lines 
connecting  the  points  is  unchanged.  The  data  plotted  include 
all  those  used  by  jVIi-.  Fry,  and  in  addition  the  following : 


curves  to  be  drawn  to  represent  them,  but  they  do  indicate  that 
the  author's  Equation  [2]  for  M  in  its  present  form  does  not 
apply  universally.  It  should  be  emphasized,  however,  that 
these  latter  data  are  veiy  much  beyond  the  range  of  those  in- 
vestigated by  the  author  of  the  paper.  In  the  Heine  boiler  the 
gas  passage  through  the  prism  occupied  by  the  tubes  is  not 
of  circular  cross-section,  but  is  the  space  left  around  3i/2-in. 
tubes  on  7-in.  centers,  staggered.  The  hydraulic  mean  depth 
of  the  gas  passage  is  about  1.31  in.,  and  for  a  single  tube  the 
perimeter  is  10.996  in.  In  order  to  confonn  to  the  author's 
Equation  [2],  the  points'  for  tests  on  the  Heine  boiler 
should  cluster  around  the  line  marked  H-H.  Instead,  the  actual 
points  indicate  values  of  31  about  214  times  as  large  as  are 
given  by  the  proposed  equation.  A  similar  discrepancy  is  indi- 
cated for  the  Nicolson  experiments. 
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Fig.  1     Experimental  Data  ok  Heat  Transfer  Plotted  Upon  Loo  AI  and  Log  I    as  Coordinates 
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1  A  series  of  tests  made  upon  a  consolidation  locomotive." 

2  Some  tests  made  by  the  United   States  Bureau  of  Mines 

upon  a  Heine  boiler.' 

3  Some  tests  made  upon  single-  and  double-pass  Heine  boilers 

by  Abbott  and  Bement.' 

4  Nicolson's  tests  upon  a  Cornish  boiler,  in  which  a  firebrick 

plug-  was  inserted  in  the  fkie,  leaving  an  annular  gas  pas- 
sage 11/2  in.  wide." 
In  order  to  reduce  confusion,  the  separate  experimental 
points  for  the  tests  used  by  Mr.  Fry  and  for  the  additional 
locomotive  series  are  not  shown,  but  the  heavy  lines  in  the 
figure  represent  quite  accurately  the  tests  indicated.  The  light 
lines  are  plotted  from  the  author's  equation  [2a]  for  flues 
of  circular  cross-section.  The  other  three  groups  of  tests  did 
not   cover  a   sufficiently   wide  range   of  conditions  to  permit 


1  Trans.  Am.  .Soc.  M.  E..  vol.  :',S.  p.  407. 

'University  of  Missouri  Bulletin,  vol.  17,  no.  26  (Oct.  1910). 

*  University    of    Illinois    Engineering    Experiment    Station    Bulletin, 
uo.  82. 

*  United  States  Bureau  of  Mines.  Bulletin  23.      (Boiler  no.  1). 
^  United  States  Bureau  of  Mines.  Bulletin  IS,  p.  1.35. 

*  Poller,  Feb.  7.  1911,  p.  222. 


A  somewhat  similar  discrepancy  may  be  shown  for  i  ues  of 
circular  cross-section  larger  than  those  covered  by  the  experi- 
mental data.  For  example,  in  an  ordinary  return  tubular 
boiler  with  4-in.  tubes,  16  ft.  long,  operating  with  65  per  cent 
overall  efhciency  and  at  rate!  load,  with  18  lb.  of  air  per 
pound  of  coal,  an  average  of  about  135  lb.  of  gases  pass 
through  each  tube  in  an  hour.  The  hydraulic  depth  is  0.933 
in.,  and  by  the  author's  Equation  [2]  the  value  of  M  is  0.00912. . 
If  the  water  temperature  is  366  deg.  fahr.  (corresponding  to 
150  lb.  gage  pressure)  and  the  flue-gas  temperature  600  deg. 
falir.,  the  temperature  of  the  gases  entering  the  tubes  by  Equa- 
tion [1]  is  only  730  deg.  fahr.  Under  the  operating  conditions 
assumed  above,  we  might  reasonably  expect  a  furnace  tem- 
perature of  2000  deg.  fahr.  to  2200  deg.  fahr.     The  tempera- 


"  The  boiler  used  in  tbe  Bureau  of  Mines  tests  had  tiles  completely 
encircling  the  lower  row  of  tubes,  forming  a  tile  roof  to  the  furnace. 
In  computing  M  the  furnace  temperature  was  taken  as  the  tempera- 
ture at  the  entrance  to  the  tube  bank,  and  for  the  end  of  the  tube 
bank  the  temperature  was  taken  as  that  of  the  flue  gases.  Thus  the 
assumed  temperature  drop  through  the  tube  bank  is  undoubtedly  too 
high,  with  a  corresponding  error  in  .1/.  This  does  not  account  for  the 
large  departure  in  the  values  of  J/  from  Mr.  Fry's  curve,  since  their 
allowances  for  the  errors  in  the  assumed  temperature  drop  would 
reduce  the  values  of  M  possibly  2(>  to  30  per  cent. 
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ture  drop  from  furnace  to  tube  entrance  would  then  be  about 
1300  deg.  fahr.  to  1500  deg.  fahr.,  i.e.,  about  91  per  cent  of  the 
total  heat  absorbed  by  the  boiler  is  taken  up  by  the  shell  by 
radiation  from  the  firebox  and  by  convection  in  the  combus- 
tion chamber,  leaving  only  about  9  per  cent  for  absorption 
by  the  tubes.  This  is  decidedly  inconsistent  with  our  usual 
ideas  as  to  the  value  of  the  tube  surface.  If  the  temperature 
at  entrance  to  the  tubes  is  assumed  to  be,  say,  1700  deg.  fahr., 
the  value  of  M  is  0.0325.  Rather  curiously,  considering  its 
limited  basis,  the  value  of  M  for  the  same  conditions  computed 
from  the  formula  M  =  Cigot'-"*",  mentioned  above,  is  0.0284. 
In  the  footnote  on  page  18  of  the  paper,  it  is  stated  that  Eqs. 
[2]  and  [2a]  are  both  applicable  to  flues  of  circular  cross-sec- 
tion. They  do  not  give  exactly  consistent  results,  however. 
For  example,  for  the  case  of  the  return  tubular  boiler  just  con- 
sidered, Eq.  [2]  gives  J/  =  0.00912,  whUe  Eq.  [2a]  gives  M  = 
0.00812. 

Within  the  limits  of  the  experimental  data  investigated,  the 
author  has  apparently  succeeded  admirably  in  adapting  the 
basic  formula  to  widely  varying  conditions.  Beyond  these 
limits,  i.e.,  for  tubes  larger  than  2  in.  in  diameter  and  for  pas- 
sages of  irregular  cross-section,  more  experimental  work  is 
necessary  before  any  very  definite  extension  of  the  author's 
formula  can  be  obtained.  The  Heine  boiler  tests  and  the  Nieol- 
son  test,  shown  in  Fig.  1,  suggest  that  Mr.  Fry's  straight  lines 
may  be  tangents  to  rather  flat  curves.  Inspection  of  the 
author's  Fig.  13  suggests  that  possibly  the  values  of  B  and  m, 
instead  of  being  represented  by  straight  lines,  may  lie  on  curves 
of  parabolic  form.  This  would  increase  B  and  decrease  m  for 
passages  of  larger  "  effective  diameter  "  and  thus  increase  M. 

E.  R.  Hedrick  wrote  that  there  were  reasonable  grounds  for 
supposing  that  there  is  really  a  break  in  the  behavior  when 
ir  had  what  was  called  by  the  author  the  critical  value  of 
(about)  5  lb.  per  hour.  Also  it  was  possible  that  a  different 
relation  for  the  effect  of  the  flue  diameter  will  have  to  be 
worked  out  when  experiments  were  available  in  which  a 
greater  variety  of  values  of  d  occurred.  Possibly  the  rela- 
tions suggested  by  Fessenden  and  Haney  (Univ.  of  Mo. 
Bulletin,  vol.  17,  no.  26)  might  be  found  at  least  helpful  in 
settling  this  question. 

The  author  referred  early  in  the  paper  to  the  fact  that 
"  no  attempt  is  made  to  measure  the  rate  of  heat  transfer." 
However,  it  should  be  emphasized  that  any  formula  that  gave 
the  temperature  (or  the  heat-content)  of  the  gas  in  terms 
of  the  distance  along  the  tube,  implied  directly  a  law  for 
the  rate  of  heat  transfer.  This  was  the  reason  that  the 
Osborne-Reynolds  hypothesis  led  to  a  definite  law  for  the 
drop  in  temperature  along  the  tube,  which  enabled  us  to 
compare  it  directly  with  such  experiments  !is  those  of  this 
paper.  It  was  shown  in  the  paper  by  Professor  Fessenden 
and  himself  (Trans.  A.S.M.E.,  vol.  38,  p.  407)  that  their 
formula  [18],  which  is  identical  in  meaning  with  formula  [1] 
of  Mr.  Fry's  paper,  led  directly  to  the  formulsB  [24]  and  [25] 
of  their  paper; 

m/dx  =  —  me  loge  (6/6,„) 
or 

d^/dx  =  —  2.3026  mRo^e~""' 

where  the  notation  is  that  of  their  paper.  From  these,  it  was 
but  a  step  to  show  that  the  rate  of  heat  transfer  (per  degree 
difference  in  temperature  per  square  foot  of  heating  surface 
]-)er   sec/ind)    was   expressible   by   the   foi'mula 

Cpif        1        rfe_ 

ltd    6  — 6„-    dx 

where    ic   is   the   weight    of   gas   passing   per   second,    Cp   the 


specific  heat  of  the  gas,  and  d  the  diameter  of  the  tube. 
Hence,  the  rate  of  heat  transfer  was  proportional  to 

In  any  event,  the  rate  of  heat  transfer  was  certainly  not  pro- 
portional (simply)  to  the  difference  in  temperature,  as  was 
abundantly  shown  by  the  experiments  quoted  in  this  paper. 

J .  F.  Barkiey  '  wrote  that,  after  an  extended  experimental 

study  along  the  lines  of  the  subject  of  the  paper,  he  felt 
that  any  equation  whicli  included  all  the  physical  factors 
involved  in  such  a  heat  transfer  wouM  unquestionably  be  too 
complicated  for  practical  purposes.  It  seemed  to  him  that 
there  would  always  be  necessary  a  simple  equation,  such  as 
that  of  Osborne-Reynolds,  including,  perhaps,  a  few  of  the 
main  physical  factors.  These  together  with  experimental 
constants  would  serve  to  obtain  desired  quantities  within  cer- 
tain ranges. 

The  temperatures  taken  by  the  author  from  the  B.  &  W. 
experiments  were  derived  by  calculation,  using  the  specific 
heat  of  the  gases.  The  specific  heats  of  gases,  particularly 
at  temperatures  from  about  1500  deg.  fahr,  up,  were  not 
well  agreed  upon  by  the  best  authorities.  This  variation 
amounted  to  several  hundred  per  cent  at  2500  deg.  fahr. 
What  was  needed  was  some  experiments  where  a  heat  balance 
could  be  taken  which  would  show  the  possible  inaccuracy  of 
the  data,  plus  or  minus. 

As  to  the  accuracy  of  the  formula,  he  would  like  to  ask 
what  the  ma.ximum  possible  per  cent  error  would  be  if  one 
were  to  solve  it  for  some  quantity,  say,  the  length  of  a  tube. 

Gottfrid  L.  Ostgren  asked  whether  there  were  any  pub- 
lished data  on  formulae  to  be  used  for  calculation  of  heat 
transfer  for  large  fines,  over  2  ft.  in  diameter,  or  circular 
or  rectangular  cross-section.  Frequently  an  engineer  had 
to  design  a  furnace  where  he  was  using  waste-heat  gases  to 
heat  air  in  a  closed  space,  for  instance,  in  an  annealing  fur- 
nace, and  the  question  of  determining  the  proper  radiating 
surface  in  order  to  obtain  a  certain  temperature  in  the 
annealing  furnace  was  rather  important.  He  had  occasion 
to  construct  an  annealing  furnace  of  that  type  not  very  long 
ago,  and  while  he  had  struck  the  temperature  very  closely,  he 
had  found  that  when  doors  were  opened  on  the  two  sides 
of  the  furnace  and  the  temperature  dropped,  it  took  a  rather 
long  time  to  get  the  temjierature  back  again.  By  putting 
conical  defiectors  inside  the  flue,  where  the  waste  gases  were 
passing,  it  was  possible  to  obtain  more  contact  between  the 
heat  units  and  the  steel  flue,  which  improved  the  transfer  quite 
considerably. 

D.  S.  Jacobus  said  that  the  heat-transfer  rate  of  conduction 
from  the  gases  to  the  cooling  surface  was  only  one  of  the  ele- 
ments to  be  considered  in  designing  a  boiler.  For  example,  the 
effect  of  radiant  heat  on  the  tubes  nearest  the  furnace  was  an 
important  element,  and  unless  this  was  included  in  an  analysis 
of  efficiency  the  results  would  be  considerably  in  error.  When 
it  came  to  the  final  analysis  and  securing  the  maximum  effi- 
ciency from  a  boiler,  the  rate  of  heat  transfer  must  be  con- 
sidered, and  it  was  necessary  to  balance  up  a  loss  in  draft 
against  securing  a  higher  boiler  efficiency. 

There  were  a  number  of  elements  that  had  to  be  taken  into 
account  in  designing  a  boiler;  for  instance,  the  effect  of  radiant 
heat.  It  was  necessary  to  expose  enough  of  the  heating  surface 
of  the  boiler  to  the  radiant  heat  to  keep  the  temperature  of  the 
furnace  within  the  limit  that  present-day  brickwork  will  stand. 

'Asst.  EfBciency  Engineer.  Carnegie  Sti'el  Co..  B.  T.  Works.  Bnid- 
dock.  Pa.     Formerly  with   United  States  Bureau  of  Mines. 
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Again,  the  entering-  velocities  of  tlie  gases  between  the  tubes 
should  not  be  made  too  high.  If  the  area  for  the  flow  of  the 
gases  was  unduly  constructed  there  might  be  trouble,  especially 
at  the  higher  ratings  at  which  boilers  are  run  today,  when  the 
tubes  become  fouled  through  the  accumulation  of  soot,  which 
would  lead  to  an  excessive  draft  resistance. 

It  was  also  necessary  to  provide  a  sufficient  furnace  volume 
and  a  proper  length  of  travel  for  the  burning  gases  in  order 
to  consume  the  products  of  combustion,  and  also  to  prevent 
a  blowpipe  action  on  the  boiler  tubes. 

An  interesting  addition  to  this  valuable  paper  would  be  an 
analysis  combining  the  draft  losses  with  the  variation  of  heat 
transfer  to  determine  the  theoretical  proportion  of  the  areas 
between  the  tubes  for  the  flow  of  the  gases  to  give  a  maximum 
heat  absorption  for  a  minimum  draft  resistance.  An  answer 
to  this  problem  has  been  found  by  experiment  and  practice  for 
certain  classes  of  boilers,  but  it  would  be  interesting  to  have 
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a  theoretical  analysis  of  the  proper  way  of  proportioning  the 
area  for  the  flow  of  the  gases. 

Mr.  Fry,  in  closing,  said  that  Fig.  2  represented  some  work 
that  he  had  been  doing  the  previous  week,  in  reply  to  Pro- 
fessor Fessenden's  criticism  that  the  lines  could  not  be  extended 
to  larger  flue  diameters.  It  would  be  seen  in  the  figure  that 
the  points  for  the  Heine  and  Nicolson  boilers  that  Professor 
Fessenden  referred  to,  were  well  taken  care  of  in  both  lines. 
If  the  Heine  boiler  tests  of  Professor  Fessenden  were  re- 
plotted  on  the  basis  of  weight  of  gas  divided  by  perimeter, 
they  would  be  found  to  show  agreement  with  the  author's 
lines  plotted  on  the  logarithmieal  basis. 

He  believed  that  a  formula  of  this  sort  could  be  applied  to 
the  condition  that  Mr.  Ostgren  spoke  of  in  air  flowing  through 
the  inner  flue,  if  it  was  possible  to  get  the  mean  temperature 
of  the  flue  wall. 

In  conclusion,  he  desired  to  point  out  that  the  paper  referred 
to  the  point  that  was  mentioned  by  Dr.  Jacobus  in  regard  to 
the  loss  of  draft,  viz.,  that  by  decreasing  the  flue  diameter  the 


rate  of  heat  transfer  could  be  increased,  but  that  this  would  be 
done  at  the  expense  of  loss  of  energy  in  forcing  the  gas 
through  the  flue.  The  loss  of  draft — loss  of  head — in  passing 
through  the  flue  was  the  price  that  must  be  paid  for  increased 
heat  transfer,  and  if  a  formula  similar  to  that  used  for  loss 
of  temperature  could  be  obtained  to  take  care  of  loss  of  head, 
it  would  be  possible  to  figure  out  exactly  what  had  to  be  paid 
for  a  given  rate  of  heat  transfer,  and  to  calculate  for  any  kind 
of  a  boiler  with  greater  certainty. 

He  would  add  that  two  of  the  important  series  of  tests 
mentioned  in  the  paper  were  carried  out  by  the  Babcock  & 
Wilcox  Company,  under  the  direction  of  Dr.  Jacobus,  who 
had  courteously  placed  them  at  his  disposition. 

Me.  Holmberg  Presents  Paper  on  Surface  Resistance 

The  next  paper  to  be  brought  before  the  session  was  one  by 
Messrs.  H.  R.  Hammond  and  C.  W.  Hohnberg,'  which  had 
been  awarded  the  Student  Prize  for  the  year  1917.  In  intro- 
ducing Mr.  Holmberg,  who  presented  the  paper,  Chairman 
Richards  feelingly  referred  to  the  sudden  demise,  during  the 
previous  week,  of  Mr.  Hammond,  who  had  hoped  to  present  it 
in  person.  The  paper  describes  an  investigation  of  heat  trans- 
mission through  glass  and  gives  a  formula  by  which  the  com- 
bined coefficients  of  transmission,  as  well  as  the  conduction 
values  for  the  glass  inside  air  surface  and  outside  air  surface, 
may  be  calculated. 

Prof.  A.  J.  Wood,  in  a  written  discussion,  called  attention  to 
the  fact  that  tables,  for  the  most  part,  give  conduction  values 
only.  To  apply  these  to  the  usual  practical  problems  it  was 
necessary  also  to  know  the  values  for  the  surface  effect.  The 
table  in  the  paper  showed  the  effect  of  temperature  range  on 
heat  transmission,  and  this  was  found  to  influence  the  results 
to  a  considerable  degree. 

On  December  3  Prof.  R.  B.  Fehr  and  he  had  discussed,  be- 
fore the  American  Society  of  Refrigerating  Engineers,  the 
results  of  recent  work  at  the  thermal  testing  plant  of  The 
Pennsylvania  State  College.  Among  other  constants  given,  it 
was  stated  that  under  usual  temperature  conditions  and  for 
"  still "  air,  the  total  surface  transmission  for  both  sides  of 
glass,  corkboard  and  building  paper  was  found  to  average 
about  22  B.t.u.  per  24  hr.  per  sq.  ft.  per  degree  difference, 
which  value  was  approximately  0.9  B.t.u.  per  hr.  per  sq.  ft.  per 
degTce  difference.  Pending  the  results  of  more  extended  tests, 
this  value  was  believed  to  be  a  safe  one  for  general  practice. 

L.  B.  McMillan  submitted  a  written  discussion  in  which  he 
said  that  the  conclusions  which  the  authors  had  reached  re- 
garding the  importance  of  the  air-film  effect  were  in  accord- 
ance with  the  theoi"y  on  the  subject  and  checked  closely  with 
the  results  by  other  investigators.  However,  their  woi'k  showed 
more  forcibly  than  ever  the  need  for  full  and  complete  data 
on  the  subject  of  surface  resistances. 

Considerable  work  had  already  been  done  on  this  subject — 
much  more  than  would  appear  at  flrst  thought.  For  example, 
it  had  been  nearly  one  hundred  years  since  Peelet  made  his 
classical  experiments,  determining  radiation  coefficients  for  a 
number  of  materials,  and  these,  in  connection  with  convection 
coefficients,  indicated  the  rate  of  flow  from  the  surface  or  con- 
versely the  surface  resistance.  One  reason  why  there  seemed 
to  be  such  a  scarcity  of  data  on  surface  resistances  was  that  this 
relationship  of  surface  resistance  to  surface  transmission  was 
very  generally  overlooked. 

Dulong  had  built  on  the  work  of  Peelet  and  worked  out 
equations  for  the  radiation  coefficients  at  various  temperatures. 
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These  were  given  in  Kent's  Pocket-Book,  together  with  tables 
prepared  by  Box  which  facilitated  the  finding  of  the  coefficient 
at  any  temperature.  This  would  go  a  long  way  toward  filling 
the  need  except  for  the  fact  that  Peclet's  coefficients  had  been 
found  to  be  very  considerably  too  low.  For  example,  Paulding 
(Stevens  Indicator,  vol.  19,  p.  393)  has  shown  that  Peclet's 
coefficient  of  0.64  for  iron  was  much  too  low,  and  that  modern 
tests  proved  that  this  coefficient  should  be  about  0.87. 

Peclet's  results  were  therefore  of  interest  mainly  for  their 
historical  importance,  and  because  of  the  thoroughness  with 
which  he  had  attacked  the  problem,  even  at  that  early  date. 

Fig.  3  showed  results  of  some  of  the  modern  investigations' 
as  compared  with  Peclet's  results,  and  illustrated  how  well  the 
modern  tests  agreed,  even  though  made  by  widely  different 
methods.  For  example,  the  tests  by  Barrus,  Brill,  Jacobus, 
Eberle  and  that  labeled  "Stevens  Indicator"  were  condensa- 
tion tests,  while  those  by  the  writer  were  by  the  electrical 
method,  and  yet  the  results  were  in  very  close  agreement,  while 
the  curve  showing  Peclet's  results  fell  far  lower. 

The  data  referred  to  were  not  presented  as  being  directly 
comparable  with  the  results  presented  by  the  authors  of  the 
paper  under  discussion,  as  these  did  not  refer  to  glass  surfaces. 
However,  the  data  were  of  similar  nature,  as  the  results  shown 
in  the  figure  represented  surface  conduction  for  cylindrical 
surfaces  where  the  character  of  surface  was  that  of  an  ordi- 
nai-y  steel  pipe. 

In  pointing  out  the  difference  between  Peclet's  results  and 
those  of  modem  tests  this  was  not  intended  as  a  criticism  of 
Peclet's  work,  for  considering  the  time  at  which  it  was  done 
it  was  a  great  achievement,  but  now,  with  infinitely  better 
facilities  for  research,  we  should  repeat  his  work  on  even  a 
larger  scale  than  that  which  he  attempted,  and  in  addition  to 
having  the  coefficients  for  various  surfaces  and  laws  showing 
how  they  vary  with  temperature,  we  should  have  also  the  laws 
showing  the  effect  of  wind  velocity,  humidity,  etc. 

This,  however,  would  be  a  very  large  undertaking  and  could 
not  be  handled  by  one  individual  or  concern,  though  some  of 
the  larger  manufacturers  of  insulating  materials  had  well- 
equipped  laboratories  and  would  be  glad  to  cooperate  in  such 
a  movement.  The  Bureau  of  Standards  had  done  much  cred- 
itable work  along  this  line,  and  would  probably  do  more,  but 
great  results  could  be  accomplished  in  the  university  labora- 
tories and  experiment  stations  as  had  been  shown  by  the  paper 
under  discussion. 

The  foregoing  might  appear  at  first  thought  to  be  rather 
much  of  an  academic  discussion,  but  it  decidedly  was  not,  and 
a  few  illustrations  would  show  how  useful  these  coefficients 
were  in  the  solution  of  evei-yday  engineering  problems. 

For  example,  a  great  deal  of  data  regarding  conductivities 
of  materials  was  now  available,  and  with  complete  information 
as  to  surface  resistances  the  calculation  of  heat-flow  problems 
would  be  much  less  of  a  bugbear  than  it  had  been  in  the  past. 

Furthermore,  the  only  effect  which  wind  velocity  could  have 
upon  the  heat  losses  from  a  surface  was  to  decrease  the  surface 
resistance,  therefore  this  effect  could  easily  be  isolated  and 
determined.  The  same  was  true  of  air  humidity,  except  where 
the  material  was  affected  by  moisture. 

As  pointed  out  by  the  authors,  the  surface  resistance  was 
the  greater  part  of  the  resistance  to  heat  liow  through  good 
conductors  of  heat,  and  for  accurate  solution  of  problems  of 
this  kind  aceui-ate  data  on  surface  resistances  must  be  had. 


'  Geo.  M.  Brill,  Trans.  A.S.M.E.  vol.  16,  p.  827.  Geo.  H.  Barrus, 
Trans.  A.S.M.E.,  vol.  23,  p.  791.  C.  L.  Norton,  Trans.  A.S.M.E.,  vol. 
19,  p.  729.  Prof.  D.  S.  Jacobus,  Stevens  Indicator,  vol.  xix,  p.  12  ; 
Stevens  Indicator,  vol.  xix,  p.  388.  Chr.  Eberle,  Verein  Deutscber  Ing., 
Mit.  iiber  Porscbungsarbelten,  Heft  78.  Thomas  Box,  Practical  Treat- 
ise on  Heat  and  Kent's  Pocket-Book.  L.  B.  McMillan,  Trans.  A.S.M.E., 
vol.  37,  p.  921. 


Furthermore,  it  was  often  desirable  to  estimate  beforehand 
the  temperature  of  the  surface  of  a  stack  or  furnace  when  the 
thickness  and  character  of  the  walls  and  the  temperature  of 
the  inside  of  the  furnace  were  known. 

As  an  illustration  of  the  use  of  surface  resistances  in  the 
solution  of  an  actual  problem,  a  4-in.  brick  wall  might  be  con- 
sidered, the  conductivity  of  the  brick  being  taken  as  6  and 
surface  conduction  as  2.  This  would  make  the  rate  of  heat 
flow  =  l/[I/2  +  4  /6  -f  1/2]  =  1/1.67  =  0.6  B.t.u.  per  sq.  ft. 
per  deg.  temp.  dif.  per  hour.  It  was  to  be  noted  that  the  com- 
bined resistances  of  the  two  surfaces  were  greater  than  the  re- 
sistance of  the  four  inches  of  brick. 

If  in  place  of  the  brick  the  wall  had  been  4  in.  of  a  good 
insulating  material  having  a  conductivity  of  0.5,  the  rate  of 
heat  flow  would  then  have  been  equal  to  l/[l/2  -j-  4/0.5  +  1/2] 
=  1/9  =  0.11  B.t.u.  per  sq.  ft.  per  deg.  temp.  dif.  per  hour. 
In  this  ease  the  resistance  of  the  material  was  8  times  the  com- 
bined resistances  of  the  two  surfaces. 
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Therefore,  while  these  things  could  be  done  with  a  consider- 
able degree  of  accuracy,  even  with  the  data  now  at  hand,  it 
would  be  quite  an  advance  to  have  full  and  complete  informa- 
tion. This  was  particularly  true  regarding  the  good  con- 
ductors of  heat,  for  the  data  now  available  served  very  well 
in  insulation  problems  where  air  resistance  was  the  small  part 
of  the  total  resistance. 

Returning  again  to  the  paper  under  discussion:  The 
authors  stated  under  Conclusions  that  the  greater  resistance 
was  at  the  outside  surface  of  the  glass,  and  attention  was  called 
to  the  fact  that  this  referred  to  the  conditions  of  test  and  was 
not  made  as  a  general  statement,  as  the  resistance  of  the  inside 
surface  during  these  tests  was  greatly  dissipated  by  the  air 
circulation. 

Also,  it  would  seem  from  former  investigations  that  the 
curves  in  Fig.  6  of  the  paper  should  bend  upward  at  the  higher 
temperatures  instead  of  downward.  However,  a  wider  tem- 
perature range  might  be  necessary  to  make  this  change  con- 


140 


DISCUSSIONS  OF  VARIED  PAPERS 


The  Juurnal 
Am  Soc.M.E. 


sideralile.  and  for  the  given  range  the  tigures  were  probably 
verj-  nearly  correct. 

In  conclusion,  he  wished  to  repeat  that  he  believed  it  would 
be  well  worth  the  trouble  to  investigate  through  a  wide  range 
of  conditions  the  surface  resistances  of  various  materials. 

Prof.  E.  A.  Tessenden  thought  the  temperature-gradient 
curves  given  in  the  paper  were  important,  and  it  seemed  to  him 
that  it  might  very  well  be  emphasized  in  this  connection  that, 
where  total  transmission  was  being  sought,  the  thermometers 
for  measuring  temperature  should  be  placed  at  a  considerable 
distance  from  the  surface  to  get  on  to  the  horizontal  part  of 
the  curves  and  away  from  the  sloping  gradient — possibly  10 
inches  or  a  foot  or  more  away,  but  at  least  not  near  the  surface. 

Arthur  K.  Holmes  called  attention  to  the  fact  that  in  Fig.  5 
the  conduction  of  heat  through  glass  seemed  to  vary  between 
18  and  22  B.t.u.,  while  in  another  place  it  was  stated  that  "  the 
eombined-coeflicient  values  check  up  thoroughly  well  with  the 
values  0.96  (dry  glass)  and  1.1  (wet  glass)  for  a  single  win- 
dow," or  about  one-twentieth  as  large. 

L.  B.  McMillan  said  that  in  one  case  where  the  temperature 
went  up  to  500  deg.  and  the  thermometers  were  placed  at  least 
5  ft.  away,  unless  they  were  shielded  by  a  sheet  of  paper  be- 
tween them  and  the  heated  pipe,  they  would  still,  by  radiation 
from  the  pipe,  show  a  higher  temperature  than  the  room  air. 
He  therefore  thought  Professor  Fessenden  was  quite  right  in 
saying  that  it  was  the  temperature  of  the  room  air  that  should 
be  taken  as  the  lower  temperature. 

Mr.  Holmberg,  in  closing,  said  that  Mr.  Holmes  had  men- 
tioned that  the  conduction  values  given  for  glass  seemed  to  be 
about  15  to  20  times  those  that  were  spoken  of  in  regard  to  the 
eombined-coefficient  values  as  cheeking  up  fairly  well  with  the 
values  0.96  and  1.1  for  a  single  window.  It  was  to  be  noticed, 
however,  that  in  this  connection  it  was  said  that,  "  Moreover, 
they  [these  values]  show  that  the  transmission  varies  linearly 
with  the  temperature  differences."  So,  it  would  seem,  they 
were  speaking  of  transmission  values.  The  transmission  value 
took  into  account  not  only  the  conduction  of  the  glass  but  the 
two  surfaces,  and  it  was  the  two  surface  values  which  so  re- 
duced the  amount  of  heat  that  would  go  through  there  as  to 
give  that  decreased  value. 

The  glass  itself  was  a  very  good  conductor,  and  if  taken  by 
itself,  without  any  surface  resistance,  there  was  very  little 
resistaJice  to  heat  going  through;  but  with  the  two  air  resist- 
ances taken  in  conjunction  with  it,  it  gave  the  bottom  curve  on 
Fig.  5.  marked  "  Transmission,"  which  represents  the  value 
spoken  of  in  the  paragraph  referred  to  by  Mr.  Holmes. 

Lest  misconception  should  arise  regarding  the  conduction 
curves  plotted  in  Fig.  5,  he  would  say  that  the  abscissae  repre- 
sented total  temperature  differences  (inside  to  outside  of 
glass).  As  indicated  in  the  table  preceding  the  figure,  the  con- 
duction curves  were  plotted  merely  for  the  purpose  of  com- 
parison with  the  total- transmission  curve.  It  was  also  to  be 
noted  that  in  formula  [2]  k  should  be  replaced  by  1  A-. 

Mr.  B.^ldwin  Describes  Apparatus  for  Purifyixg  An; 

The  next  paper,  by  W.  J.  Baldwin,  described  an  apparatus 
for  purifying  air  and  regulating  its  temperature  and  humidity 
by  mechanical  means.  In  principle  it  consists  of  the  use  of 
a  cold  spray  foi'  the  purification  process,  after  which  the 
excess  moisture,  together  with  particles  of  dust,  excess  CO., 
etc.,  are  separated  from  the  air  by  centrifugal  action.  In 
one  of  its  original  forms  the  device  was  applied  to  the  port- 
hole of  a  ship  for  the  purpose  of  drawing  into  the  cabin  large 
quantities  of  air  but  excluding  rain  or  spray.     It  has  also 


been  used  to  remove  CO.  from  vitiated  air,  as  in  the  compart- 
ments of  a  submarine,  and  for  removing  particles  of  dust 
from  the  gases  of  combustion  in  a  chimney. 

In  lieu  of  reading  the  paper,  Mr.  Baldwin  gave  brief  par- 
ticulars of  views  which  he  had  projected  on  the  screen,  showing 
various  forms  of  the  apparatus  and  uses  to  which  it  had  been 
applied.  The  largest  apparatus  at  present  in  use  handled  from 
16,000  to  20,000  eu.  ft.  of  air  per  minute.  It  was  a  dry  ap- 
paratus and  was  used  in  the  Flatbush  Gas  Company's  plant  on 
one  of  their  boilers,  and  had  been  in  use  for  over  a  year.  It 
removed  96  per  cent  of  the  dust  that  would  ordinarily  escape 
up  the  chimney  and  16  per  cent  of  that  dust  was  so  fine 
that  it  would  go  through  a  sieve  of  two  hundred  mesh. 

It  was  desirable,  said  Mr.  Baldwin,  not  to  use  water  when 
handling  chimney  gases.  If  water  was  used  acids  would  be 
condensed,  and  the  fuse  would  give  out  in  a  very  short  time, 
especially  if  salt  water  was  employed.  In  New  York  and  in 
Brooklyn  where  a  salt-water  spray  running  oxer  an  apron 
was  used,  it  attacked  the  iron  so  rapidly  that  it  disappeared 
in  a  few  months. 

In  portland-cement  mills  the  apparatus  when  operated  dry 
would  recover  83  per  cent  of  the  cement  escaping  from  the 
top  of  the  chimney,  floating  out  over  the  country,  and  when 
water  was  turned  on,  100  per  cent. 

llie  apparatus  could  also  be  used  for  throwing  down  and 
removing  by-products  from  escaping  gases  from  mechanical 
plants  and  gas-producing  apparatus,  etc. 

Mi£.  Akimofp  Describes  His  Latest  Balancing  Apparatus 

In  the  paper  by  Mr.  Akimoff  were  described  new  methods 
which  he  has  recently  developed  and  applied  in  a  new  type  of 
machine  for  combination  static  and  dynamic  balancing.  In 
operation  a  clamp  is  attached  to  the  body  to  be  balanced, 
whereby  a  known  centrifugal  force  is  introduced  when  the 
body  is  rotated,  for  the  purpose  of  neutralizing  the  static  or 
dynamic  unbalance  of  the  body.  By  suitably  constraining  the 
motion  of  the  rotating  body,  either  the  static  or  dynamic  un- 
balance, or  the  combination  of  both,  may  be  accurately  meas- 
ured through  the  adjustment  of  the  clamp. 

Clarence  P.  Crissey,  who  opened  the  i.ral  discussion,  asked 
the  author  if  any  rotors  had  been  balanced  on  his  machine  and 
tlien  run  at  or  through  critical  speed,  and  if  so,  did  experience 
indicate  that  it  would  be  commercial  to  design  multi-stage  ap- 
paratus having  packings  between  stages,  with  a  critical  speed 
below  but  in  close  proximity  to  the  operating  speed  ?  In  other 
words,  could  apparatus  be  balanced  so  closely  that  the  critical 
speed  could  be  disregarded? 

In  reply  Mr.  Akimoff  said  that  he  thought  it  was  a  problem 
different  from  dynamic  balance.  It  seemed  to  him  that 
dynamic  balance  proper  ended  when  a  body  was  balanced  in 
such  a  way  that  in  a  perfect  vacuum,  without  any  outside 
effort,  it  would  run  perfectly  and  without  any  oscillation  what- 
soever. Machines  could  be  buUt  commercially,  without  very 
much  trouble,  because  it  was  just  as  easy  to  get  a  near  bal- 
ance as  to  get  perfect  balance  by  the  means  described,  and. 
of  course,  vibrations  would  not  be  set  up  except  by  the  action 
of  some  outside  agency.  Torsional  vibrations  were  an  entirely 
different  proposition  and  were  due  to  the  distribution  of  mass 
on  the  line  of  the  shaft.  The  torsional  problem,  which  was 
very  difficult  to  solve,  was  illustrated  by  a  plain  shaft  with  a 
fljTvheel  on  either  end. 

H.  G.  Heist  asked  whether  there  was  any  method  of  marking 
the  shaft  or  indicating  where  the  counterweight  was  to  go. 
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In  reply  Mr.  Akimoft'  said  that  the  amount  and  location  of 
the  counterweight  were  fully  indicated  by  the  position  of  the 
damp,  which  could  be  quickly  adjusted  after  a  few  trials. 
There  was  a  way  of  making  the  clamp  so  that  the  adjustments 
eould  be  made  w'ithout  stopping  the  machine,  but  that  would 
be  the  subject  of  a  communication  by  him  at  some  future  time. 

Mr.  Beist  said  that  with  reference  to  the  matter  of  getting  a 
balance  that  would  run  at  critical  speed,  he  might  say  that  this 
was  practically  done  in  a  different  type  of  balancing  machine 
in  which  the  rotating  body  was  supported  by  a  flexible  cable, 
but  the  effect  was  practically  similar. 

W.  J.  Baldwin  described  a  method  which  he  had  devised  and 
■successfully  used  for  balancing  fans  and  other  machines  having 
parts  attached  to  a  central  hub.  It  consisted  of  two  radial 
arms  adjustable  at  any  angle  to  each  other  on  the  shaft  of  the 
machine.  If  these  arms  when  both  opposite  the  "  heavy  "  side 
of  the  machine  did  not  hold  the  machine  in  running  balance, 
they  wei'e  made  heavier.  If  they  were  found  too  heavy  they 
were  shortened.  Minor  adjustments  were  made  by  moving 
slightly  one  of  the  arms. 

F.  Van  Buren  Connell  said  that  recent  developments  in  the 
automobile  and  airplane  industries  had  emphasized  greatly  the 
subject  of  balance,  which  already  was  known  to  be  very  impor- 
tant, and  was  now  considered  a  distinct  branch  of  mechanical 
engineering  and  not  a  shop  method  at  all.  Up  to  the  present 
time  the  methotls  of  obtaining  balance  had  been  very  crude. 
One  of  the  old  standbys  had  been  the  parallel  ways  referred  to, 
which  were  only  good  for  static  balance,  and  then  only  under 
conditions  of  light  weight  and  small  journal  bearing.  With 
large  journal  sizes  and  heavy  weights  the  results  showed  such  a 
discrepancy  that  they  positively  prohibited  the  use  of  parallel 
ways  for  obtaining  e\en  static  balance.  With  Mr.  Akimoff's 
-machine  results  were  obtained  with  a  mathematical  exactness 
that  had  never  been  obtained  before,  and  there  was  no  guess- 
work about  it — it  was  not  a  hit-or-miss  system.  By  systematic 
trial  adjustments  they  obtained  the  exact  amount  of  unbalance 
and  the  exact  plane  in  which  they  should  drill  or  add  weights 
to  give  that  balance. 

The  subject  of  balancing  was  an  extremely  important  one 
and  a  very  practical  one,  too,  because  the  actual  work  of  indi- 
cating could  be  done  by  a  mechanic.  There  should  be  an  effi- 
cient balancing  engineer,  however,  a  new  species,  to  direct  the 
mechanic's  work,  because  the  subject  required  something 
more  than  the  trial  methods  and  the  horse  sense  that  had  been 
applied  to  it  so  far. 

Mr.  Illmer's  paper,  an  extended  abstract  of  which  was  pub- 
lished in  the  October  Journal,  was  then  presented  by  title. 
No  discussion  being  forthcoming,  the  meeting  was  declared 
adjourned. 

Professor  Anderson  on  Plotting  Blower-Test  Curves 

In  his  paper,  which  was  presented  by  title.  Professor  Ander- 
son described  a  new  method  of  plotting  blower-test  curves, 
and  demonstrated  its  utility  by  the  solution  of  problems  from 
graphically  recorded  test  data. 

Diagrams  were  given  for  impellers  with  blades  tilted  for- 
ward, blades  radial,  and  tilted  backward.  Curves  showed 
rates  of  discharge  in  cubic  feet  per  second  and  volumes  dis- 
charged per  second  per  horsepower. 

•J.  M.  Spitzglass,  in  a  written  discussion,  said  that  the  curves 
given  disclosed  many  interesting  features  in  the  characteristic 


properties  of  the  various  types  of  blowers,  which  could  not 
be  very  well  shown  in  the  usual  pressure-volume  curve  of  the 
blower.  It  was  interesting  to  note  that  in  Fig.  1,  representing 
the  characteristic  curve  for  blades  tilted  forward,  the  volume 
lines  were  uniformly  converging  toward  the  higher  speed,  so 
that  some  of  them  crossed  each  other,  even  within  the  limited 
region  of  the  curve.  This  would  indicate  that  at  the  higher 
speed  of  this  special  blower  there  was  practically  no  variation 
in  the  pressure  for  any  volume  delivered  by  the  blower,  or 
rather  the  least  variation  in  the  pressure  would  change  the 
volume  from  a  maximum  to  a  minimum,  and  vice  versa,  and 
it  would  be  very  inefficient  to  use  a  blower  of  that  kind  where 
a  more  or  less  constant  volume  of  air  was  required. 

In  Fig.  2  the  volume  lines  were  less  converging  than  in  Fig, 
1,  while  in  Fig.  3,  the  characteristic  curve  for  blades  tilted  back- 
ward, the  volume  lines  were  practically  parallel  to  each  other, 
which  meant  that  in  this  kind  of  blower  the  volume  of  air 
delivered  could  be  kept  more  or  less  uniform,  even  though  the 
resistance  to  the  How  should  vary  to  a  certain  degree. 

In  this  experimental  case  the  discharge  of  the  fan  was 
varied  by  the  use  of  different-sized  orifices  at  the  outlet  of  the 
fan.  In  the  practical  operation  of  blowers  it  was  not  so  easy 
to  control  the  resistance  offered  to  the  How  of  the  air.  The 
air  might  be  blown  through  a  thick  fuel  bed,  which  might 
vary  in  height  and  also  in  resistance,  and  in  such  cases  it  was 
not  the  static  pressure,  nor  even  the  mechanical  efficiency,  that 
interested  operators  as  much  as  the  number  of  cubic  feet  per 
horsepower  that  could  be  obtained  from  the  blower,  and  curves 
plotted  in  this  manner  showing  the  amount  of  air  that  could 
be  obtained  for  any  condition  were  very  valuable  for  that  pur- 
pose, because  they  showed  at  a  glance  under  what  conditions 
it  was  possible  to  obtain  the  maximum  quantity  for  a  given 
amount  of  power  used  on  the  blower. 

Regarding  the  mechanical  efficiency  shown  for  the  given 
blowers,  he  wished  to  ask  why  the  efficiency  was  so  low,  not 
being  much  over  40  per  cent  in  any  one  of  the  given  blowers, 
and  why  the  blower  with  the  blades  tilted  backward  showed  the 
lowest  efficiency  of  all,  when  theoretically  this  kind  of  blade 
should  show  higher  efficiency  than  the  others. 

F.  R.  Still  wrote  that  while  the  author's  curves  were  inter- 
esting, and  perhaps  might  be  valuable  for  some  purposes, 
he  thought  the  most  useful  curves  for  all  purposes  of  fan 
or  blower  application  were  those  of  the  kind  employed  by 
the  American  Blower  Company,  which  were  developed  from 
characteristic  curves  plotted  from  test  results.  In  his  opinion, 
no  other  method  covered  the  performance  of  a  fan  so  com- 
pletely, and  at  the  same  time  cleared  up  what  otheiTvise  was 
so  frequently  very  puzzling  in  results  from  fan  installations, 
especially  to  those  who  did  not  have  to  deal  with  fans  fre- 
quently enough  to  understand  them  thoroughly. 

G.  F.  Gebhardt  wrote  that  he  had  applied  the  authors'  curves 
to  comparative  tests  of  a  number  of  fans  of  various  makes, 
and  found  that  the  commercial  characteristics  most  desired 
were  brought  out  in  a  much  more  satisfactory  manner  than 
with  the  customary  method  of  plotting  results.  It  was  true 
that  considerable  time  was  required  to  plot  the  curves  as  in- 
dicated, but  the  ease  with  which  the  various  problems  involved 
might  be  calculated  from  the  graph  might  greatly  justify  the 
initial  ex|)enditure  of  time.  No  claims  were  made  in  the  paper 
as  to  the  accuracy  with  which  the  investigation  was  conducted, 
but  he  had  had  the  privilege  of  studying  the  test  methods  used 
and  had  been  greatly  impressed  with  the  painstaking  and 
exacting  care  with  which  all  measurements  were  made  and 
recorded.  The  paper,  though  brief,  was  a  marked  acquisition 
to  the  art  of  blower  testing.    He  would  like  to  ask  ihe  author 
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why  the  capacity  curves  between  0  and  35  cu.  ft.  per  sec,  Fig. 
1,  had  been  omitted. 

C.  M.  Spalding  wrote  that  the  curves  given  in  the  paper 
brought  out  very  clearly  certain  phases  of  blower  action,  and 
that  it  would  be  very  desirable  if  the  author  would  add  some 
definite  information  about  the  dimensions  of  the  fans,   and 

TABLE  1     COMMON  BASIS:   PRESSURE  AND  R.P.M. 


3asis 

Performance 

R.p.m. 

Values 

Total  Output, 
Cu.  ft.  per  sec. 

Efficiency, 
Cu.  ft.  per  sec.  per  hp. 

1 

Blades 
tnted 
for- 
ward 

Blades 
radial 

Blades 
tilted 
back- 
ward 

Blades 
tilted 
for- 
ward 

Blades 
radial 

Blades 
tilted 
back- 
ward 

1.50 
1.25 
1.00 
1.25 
1.00 
0.75 

1400 
1400 
1400 
1300 
1300 
1300 

Actual 
Relativ* 

Actual 
Relative 

Actual 
Relative 

Actual 
Relative 

Actual 
Relative 

Actual 
Relative 

73  0 
100.0 

76.3 
100.0 

80.0 
100.0 

68.0 
100.0 

72.0 
100.0 

75.0 
100.0 

57.0 
78.0 

60.9 
79.8 

64.1 
80.1 

54.6 
80.3 

58.2 
80.9 

61.8 
82.5 

32.5 

44.5 

39.5 
51.8 

45.0 
56.3 

31.2 
45.8 

37.4 
51.9 

43.1 
57.5 

15  00 
74.80 

15.10 
70.60 

15.20 
67.80 

17.35 
73.80 

17.50 
69.50 

17.62 
66.40 

17.95 
89,50 

18.40 
86.00 

18,90 
84.30 

21.05 
89.70 

21.70 
86.20 

22.30 
84,00 

20.05 
100.00 

21.40 
100.00 

22.45 
100.00 

23.50 
100.00 

25  20 
100.00 

26.57 
100  00 

TABLE  2    COMMON  BASIS:   TOTAL  OUTPUT  AND  CU.  FT. 
PER  HP.  PER  SEC. 


Basis 

Performance 

ji 

Pressure, 

3 

Effici- 

inches  of  water 

Rev.  per  min. 

3 

a 

3 

cu.  ft. 
per  sec. 

per  hp. 

Value. 

Blades 

Blades 

Blades 

Blades 

"tj 

tilted 

Blades 

tilted 

tilted 

Blades 

tilted 

for- 

radial 

back- 

for- 

radial 

back- 

H P. 

ward 

ward 

ward 

ward 

40 

16 

Actual 

2.40 

2.16 

1.93 

1278 

1405.0 

1612.0 

Relative 

124.30 

112.00 

100.00 

100 

110.0 

126.1 

40 

19 

Actual 

2.14 

1.S3 

1.52 

1182 

1295.0 

1477.0 

Relative 

140.70 

120.30 

100.00 

100 

109.5 

124.9 

40 

22 

Actual 

1.77 

1.55 

1.17 

1100 

1220.0 

1382.0 

Relative 

151.20 

132  40 

100.00 

100 

110.0 

125.8 

.W 

16 

Actual 

2.12 

2.02 

1.70 

1282 

1433.0 

1680.0 

Relative 

124.70 

118.70 

100.00 

100- 

111.8 

131.0 

50 

19 

Actual 

1.80 

1.63 

1.25 

1196 

1329.0 

1546.0 

Relative 

144.00 

130.20 

100.00 

100 

111.0 

129.4 

50 

22 

Actual 

1.32 

1.32 

0.87 

1122 

1258.0 

1440:0 

Relative 

151.70 

151.70 

100.00 

100 

112.0 

128.2 

60 

16 

Actual 

1.87 

1.63 

1.29 

1333 

1470.0 

1770.0 

Relative 

145.00 

126.30 

100.00 

100 

110.3 

132.8 

RO 

19 

Actual 

1.40 

1.23 

0.78 

1238 

1378.0 

1815.0 

Relative 

179.30 

157.60 

100.00 

100 

111.2 

130.4 

(iO 

22 

Actual 

0.92 

0.89 

0.37 

1143 

1300.0 

1490.0 

Relative 

248.70 

240,50 

100.00 

100 

113.6 

130.2 

would  also  tell  whether  the  blades  were  plain  or  curved,  etc. 
In  examining  the  data  presented,  he  had  been  interested  to 
see  what  other  aspects  of  the  matter  would  appear  by  taking 
the  information  furnished  by  the  author  and  comparing  it  in 
other  relations,  more  especially  as  regarded  the  relative  per- 
formance of  the  three  types  of  fans.  He  had  constructed . 
the  tables  which  follow  by  taking  two  values  as  a  common  basis 
for  all  three  types  of  fans  and  setting  against  them  the  variable 
values  of  the  other  items  covered  in  these  data.  The  variable 
items  were  stated  both  in  the  actual  values  taken  from  the 
cur\-es  and  in  the  proportionate  values  by  assuming  some 
one  of  the  three  types  of  the  fans  as  unity,  or  rather  100  per 
cent,  and  comparing  the  performance  of  the  other  two  types 
of  fans.     It  would  be  noted  that  these  tables  did  not  select 
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the  most  favorable  condition  of  operation  of  all  three  types 
of  fans,  as  in  order  to  make  the  comparison  it  was  necessary 
to  select  as  a  common  basis  points  which  appeared  on  all  three 
of  Professor  Anderson's  curves,  but  even  with  this  limitation 
they  were  very  interesting. 

The  author  in  closing  said  that  Professor  Gebhardt  brought 
up  the  point  of  why  the  curves  between  0  and  30  eu.  ft.  per 
sec.  had  been  omitted  in  Fig.  1.  This  was  due  to  the  fact  that 
for  less  than  30  cu.  ft.  per  sec.  the  curves  overlapped  and 
would  have  been  indistinguishable  in  the  small  scale  to  which 
the  figures  were  drawn  for  the  cuts.  Curves  drawn  to  a  larger 
scale  than  shown  in  the  figures  illustrated  the  performance  of 
the  blowers  very  clearly. 

He  had  not  yet  had  the  privilege  of  reading  Mr.  Still's  re- 
marks, but  had  no  doubt  that  the  information  he  had  to  offer 
would  be  instructive. 

Mr.  Spitzglass'  application  of  the  curves  to  forced-draft 
practice  was  important.  Another  application  was  that  to  ven- 
tilation systems  where  it  was  neeessai"y  to  move  air  against  the 
friction  in  the  ducts.  The  correct  speed  for  a  certain  friction 
head  and  volume  might  be  readily  selected,  or  if  the  friction 
head  was  diminished  by  shutting  some  of  the  air  outlets  the 
proper  blower  speed  might  be  determined  from  the  chart  and 
the  blower  slowed  down,  resulting  in  economy  of  power. 
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Proceedings  of  the  Second  General  Session  at  the  Annual  Meeting,  with  Authoritative  Papers  by 
F.  W.  Dean,  L.  C.  Loewenstein,  H.  L.  Gantt,  C.  J.  Ramsburg  and  C.  H.  Bedell 


AT  the  second  Genei'al  Session  of  the  Annual  Meeting, 
at  wliicli  Vice-President  Arthur  M.  Greene,  Jr.,  pre- 
sided, the  following  seven  papers  were  presented,  the 
first,  by  F.  W.  Dean,  and  the  last  four — contributed  by  Local 
Sections — being  read  by  title: 

An  Account  op  the  Engineering  Work  op  E.  D.  Leavitt, 

F.  W.  Dean. 
A  Volume  Regulator  por  Blast-Furnace  Engines,  L.  C. 

Loewenstein. 
Expenses  and  Costs,  H.  L.  Gantt. 
By-Product  Coke  and  Coking  Operations,  C.  J.  Ramsburg 

and  F.  TV.   Sperr,  Jr.,  contributed  by  the  Philadelphia 

Section. 
The  Submarine,  C.  H.  Bedell,  contributed  by  the  New  York 

Section. 
Combined   Stresses,   A.   Lewis   Jenkins,   contributed   by   the 

Cincinnati  Section. 
The  Trumble  Refining  Process,  N.  W.  Thompson,  contrib- 
uted by  the  San  Francisco  Section. 

De.  Loewenstein  Presents  His  Paper 

The  paper  presented  ^  by  L.  C.  Loewenstein  dealt  at  length 
with  the  problem  of  properly  regulating  the  quantity  of  air 
supplied  to  blast  furnaces  and  had  for  its  main  object  the 
description  of  a  new  instrument,  named  a  volume  coiTCctor, 
which,  when  used  in  connection  with  an  impact-float  constant- 
volume  governor,  will  correct  for  any  changes  in  the  tem- 
perature, barometer  and  humidity,  so  that  the  air  supplied  to 
a  blast  furnace  will,  at  all  times,  under  any  atmospheric  con- 
ditions, deliver  a  perfectly  definite  and  predetermined  weight 
of  ox3'gen  to  the  blast  furnace,  and  is  so  designed  that  it  re- 
quires only  one  setting  for  each  correction. 

C.  P.  Crissey,  in  a  written  discussion,  said  that,  in  addition 
to  the  methods  mentioned,  it  was  also  perfectly  commercial  and 
good  practice  to  test  turbo-blowers  by  means  of  a  nozzle  placed 
at  the  inlet,  which  made  it  unnecessary  to  disarrange  the  dis- 
charge piping  or  waste  the  air. 

Referring  to  the  author's  remarks  on  the  orifice  method  of 
measurement,  he  stated  tliat  he  was  unaware  of  any  objection 
to  attaching  a  parallel  section  at  the  end  of  the  orifice.  On 
the  other  hand,  experience  had  not  shown  this  to  be  necessary 
when  the  nozzle  was  properly  shaped.  The  impression  should 
not  be  gained  that  nozzles  without  the  straight  portion  were 
inferior  in  accuracy  or  in  any  other  respect. 

The  author  had  described  a  very  ingenious  device,  but  it 
was  not  automatic  in  it-s  operation,  and  until  something  auto- 
matic was  developed  he  believed  tliat  tables  and  charts  would 
be  more  satisfactory  for  use  in  giving  equivalent  settings  for 
the  sliding  weights  on  the  scale  beam  of  the  air  meter. 

R.  J.  Wysor,"  in  a  brief  written  discussion,  said  that  the 
author  assumed  that  a  constant  weight  of  air  should  be  deliv- 
ered to  the  furnace  under  all  conditions,  whereas,  from  an 
operating  standpoint,  it  was  frequently  found  advisable  to 


'  To  be  published  in  the  March  issue  of  The  Journal. 
'  Blast    Furnace   Department,    Bethlehem    Steel    Co.,    South    Bethle- 
hem, Pa. 


change  this  weight  for  different  furnace  conditions,  beyond 
that  corresponding  to  varying  atmospheric  conditions.  Again, 
the  author  took  no  cognizance  of  leakage  after  the  blast  had 
left  the  blower,  that  is,  through  the  cold-blast  main,  stoves, 
hot-blast  main  and  bustle  pipe,  with  the  numerous  valves, 
seams  and  joints,  offering  opportunity  for  loss  of  air.  This 
loss  in  different  plants  varied  from  probably  a  minimum  of  5 
per  cent  to  a  possible  maximum  of  25  per  cent.  And  at  each 
furnace  it  was  a  widely  variant  quantity  due  to  changes  in 
pressure  and  temperature  of  the  blast,  atmospheric  conditions, 
state  of  repair  of  the  system,  etc.  In  other  words,  no  matter 
how  accurate  the  governing  device  might  be,  there  was  still 
considerable  difficulty  in  delivering  a  fixed  weight  of  oxygen 
to  the  furnace  per  unit  time. 

Linn  Helander  thought  that  a  clearance  space  of  7  per  cent 
was  rather  high,  and  that  3  per  cent  was  more  usual ;  also,  that 
the  variation  in  pressure  of  from  10  lb.  to  30  lb.  seemed  a 
very  large  increase  in  pressure  for  a  single  blowing  engine. 

Again,  as  to  the  clearance  in  which  the  expansion  of  the 
air  occiu'S,  at  the  end  of  the  stroke  the  pressure  was  up,  and 
it  was  full  of  high-pressure  air.  Assuming  that  the  pressure 
went  down  to  atmospheric  at  a  point  further  on,  it  would  be 
necessary  to  subtract  the  clearance  volume  from  the  corrected 
volume,  which  would  be  7  per  cent  from  the  11.8  per  cent  men- 
tioned in  Par.  7,  or  4.8  per  cent. 

Dr.  Loewenstein,  replying  to  Mr.  Crissey,  said  that  a  nozzle 
witliout  a  straight  portion  could  be  used,  but  in  that  case  there 
was  no  way  of  telling  whether  the  jet  as  it  left  the  nozzle 
covered  the  entire  area. 

In  regard  to  using  tables  or  charts  for  setting  the  sliding 
weights,  he  would  say  that  there  were  three  variables,  and  an 
infinite  number  of  combinations.  As  to  the  barometer,  this 
could  be  set  to  each  0.1  in.  of  variation  in  the  instrument. 
Similarly,  there  were  an  infinite  number  of  variations  of  tem- 
perature and  humidity,  and  any  one  who  had  attempted  to 
get  up  a  set  of  tables  or  a  set  of  curveg  would  realize  how 
difficult  it  was  and  how  voluminous  it  would  be,  and  secondly, 
how  much  easier  it  would  be  to  use  the  instrument  by  the  three 
settings,  and  automatically  get  the  reading,  than  to  go  over  a 
set  of  tables  and  probably  make  a  mistake.  Also,  the  super- 
intendent in  walking  through  a  blast-furnace  plant  could  easily 
check  up  the  three  settings  by  the  operators  and  see  that  the 
barometer,  temperature  and  humidity  were  exactly  correspond- 
ing to  the  instruments  hanging  close  to  the  main  instrument. 
He  could  not  do  that  as  readily  if  he  had  a  set  of  tables  to 
check. 

In  reply  to  Mr.  Helander  he  would  say  that  the  statement 
as  made  in  the  paper  was  absolutely  correct  in  reference  to 
volumetric  displacement,  because  the  clearance  space  between 
the  cylinder  head  and  the  piston  was  not  the  entire  space.  It 
included  all  the  spaces  down  to  the  valves,  and  it  was  positively 
known  that  the  volumetric  efficiency  of  blowing  engines  was 
seldom  above  85  per  cent  in  operation.  The  statement  that  a 
blowing  engine  could  go  from  10  lb.  pressure  to  30  lb.  pressure 
dealt  with  extremes  that  did  not  occur  in  ordinary  blowing,  but 
distinct  cases  were  known  where  a  blowing  engine  normally 
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operating  at  12  to  15  lb.  went  all  the  way  up  to  30  lb.  when 
the  clearance  tightened  up. 

Mr.  Gantt  Discusses  Expenses  and  Costs 

H.  L.  Gantt  then  presented  his  paper  on  Expenses  and 
Costs,  in  which  he  claimed  that  there  were  in  every  manufac- 
turing enterprise  expenses  which  did  not  contribute  either 
directly  or  indirectly  to  the  production  of  goods.  Such  ex- 
pensesi  he  maintained,  should  not  be  considered  as  a  part  of  the 
legitimate  cost  of  the  goods,  but  should  be  kept  in  a  separate 
account.  Further,  the  expenses  in  this  account  should  be  clas- 
sified according  to  their  various  causes,  and  strenuous  efforts 
should  be  made  to  eliminate  these  causes  and  thereby  reduce 
this  non-productive  expense.  This  was  particularly  important 
in  time  of  war,  when  all  of  our  energy  was  needed  for  produc- 
tive purposes. 

Frederick  A.  Alden,  in  a  written  discussion  of  Mr.  Gantt's 
paper,  said  he  thought  that  one  of  the  most  vital  causes  of  idle- 
ness of  machinery  was  apt  to  be  the  fact  that  one  machine  might 
be  adapted  for  but  one  or  a  few  operations,  while  if  a  more 
universal  type  of  machine  had  been  purchased  other  opera- 
tions might  be  performed  on  it.  In  advising  upon  the  exploita- 
tion of  a  new  manufacture,  lie  had  always  maintained  that  unless 
such  manufacture  was  of  a  major  type,  it  would  be  one  which 
would  cause  idleness  at  times  due  to  lack  of  demand  for  the 
finished  article,  as  most  articles  had  a  variable  demand. 
Hence,  that  unless  a  variety  of  articles  could  be  manufactured 
upon  the  same  machine  with  a  slightly  different  setting,  the 
manufacture  of  the  article  in  question  would  not  be  a  paying 
proposition.  Many  companies  made  but  one  or  a  few  lines  of 
goods  or  fabrications,  and  in  consequence  always  had  certain 
machinery  idle  at  times.  One  remedy  for  this  idleness  would 
be  the  manufacture  of  auxiliary  products  or  by-products. 

Many  factories  had  machinery  and  stock  idle  which  had 
ceased  to  be  useful  tlirough  breakage  and  wearing  out  of  the 
former  and  no  demand  for  the  latter.  Pie  felt  strongly  that 
anything-  whieli  could  not  be  used  within  a  reasonably  short 
time  sliould  be  sold,  if  salable,  junked  if  not  salable,  and  if 
neither  of  the  above  were  possible,  converted  into  fuel  or  dis- 
posed of  as  rubbish.  There  was  too  great  a  tendency  to  hold 
on  to  machinery  and  material  hoping  that  it  might  be  used 
some  day.  Considering  the  cost  of  such  holding,  which  is  the 
cost  of  idleness,  including  storage  costs,  use  of  valuable  space, 
further  depreciation,  loss  of  interest  on  investment,  a  rapid 
and  early  conversion  into  available  cash  should  always  be  the 
rule,  based  upon  immediate  possibilities  as  stated. 

Major  Frank  B.  Gilbreth  comniendcd  I  he  paper  in  unstinted 
terms.  The  principle  Mr.  Gantt  liad  called  attention  to,  he 
said,  carried  a  little  further,  was  identical  with  the  scheme  of 
dumping  American  manufactures  abroad.  In  other  wor<ls,  the 
average  cost  accountant,  if  let  alone,  would  so  sprinkle  certain 
costs  that  he  could  go  to  the  management,  particularly  to  the 
financial  management,  and  boast  of  the  fact  that  he  had  but 
a  trifling  amount  remaining  undistributed  somewhere.  That 
might  be  a  proof  of  great  merit  among  cost  accountants,  that 
they  had  distributed  and  redistributed  cost  items,  but  the  more 
they  were  distributed  and  redistributed  improperly,  the  more 
the  self-deception,  and  if  a  plan  had  been  laid  out  for  the  dis- 
tribution of  overhead  expenses  among  various  items  for  a 
normal  business,  how  could  more  money  be  made  by  making 
more  than  it  was  originally  intended  to  make  and  not  distribute 
or  redistribute  any  part  of  the  overhead  expense? 

Major  Gilbreth  then  described  an  improved  arrangement  of 
bulletin  board  that  would  make  possible  a  quick  judgment  on 


this  matter,  by  means  of  which  the  head  of  a  sales  department 
with  a  single  glance  could  tell  which  of  a  certain  bank  of 
machines  that  had  been  brought  together  on  account  of  their 
mnemonic  classification,  were  going  to  run  out  of  work,  and 
could  then  go  out  and  telephone  to  neighboring  shops  for  im- 
mediate work,  if  necessary,  and  take  on  jobs  which  would  keep 
down  the  idle  time,  as  Mr.  Gantt  had  pointed  out.  The  board 
also  showed  the  names  of  those  men  handling  machines  who 
had  been  proved  to  be  the  most  efficient  on  them,  which  seemed 
to  definitely  help  out  the  employment  department  m  "  eveniz- 
ing"  the  necessary  shifts  that  had  to  be  made  among  the 
machines. 

Henry  Hess  disagreed  with  the  author  that  the  matter  under 
discussion  was  primarily  a  question  to  be  solved  by  engineers 
rather  than  by  financiers.  There  was  a  time  in  the  history 
industries,  he  said,  when  there  was  a  sharp  line  of  cleavage 
between  the  shop,  the  so-called  production  end,  and  the  office, 
usually  termed  the  non-|irodu<-ti\e  division,  each  managed  by 
specialists.  That  was  the  heyday  of  the  engineer  and  pro- 
ducer, and  the  financier,  as  separate  people.  If  that  period  had 
not  actually  passed,  it  certainly  was  passing,  and  it  was  rather 
unfortunate  that  the  author  should  apparently  reaffirm  this  un- 
fortunate division. 

There  should  be  no  consideration  of  an  im]iiirtant  question 
of  cost  of  production  by  the  engineer  a.s  an  engineer,  or  by  the 
financier,  as  a  financier.  Any  such  question  must  be  considered 
by  both.  The  broad  statement  was  made  tliat  certain  expenses 
due  to  relative  inefficiency  of  production  were  not  part  of  the 
legitimate  cost  of  goods.  There  always  would  be  and  must  be 
some  not  absolutely  necessary  costs,  the  amount  varying  with 
relative  efficiency  of  business  management  in  a  given  t)usiness, 
and  that  cost  must  be  and  would  be  passed  on  to  the  consumer. 
An  increase  caused  by  an  undue  amount  of  such  cost  would 
simply  lead  to  a  refusal  on  the  part  of  the  purchaser  to  buy 
the  goods,  and  therefore  the  consumer  thus  automatically  ap- 
plied the  necessary  corrective. 

So  far  as  Mr.  Gantt's  suggestion  involved  a  careful  sub- 
division of  costs,  it  was  wholly  admirable,  pro\  ided  that  each 
such  subdivision  was  for  the  purpose  of  its  careful  scanning, 
with  a  view  to  its  reduction.  It  was  this  reduction  that  was  of 
importance,  regardless  of  the  allocation  of  any  element  of  cost 
to  any  group  of  accounts. 

Ailolph  L.  De  Leeuw,  referring  to  Mr.  Gantt's  statement  that 
there  was  no  great  difficulty  about  getting  the  expense  for 
material  and  expense  for  labor,  asked  if,  say,  30,000  tons  of 
pig  iron  were  bought  at  $14  a  ton,  and  a  year  later  20,U00  tons 
were  left,  and  the  price  of  pig  iron  had  gone  up  to  $.58  a  ton, 
what  was  the  expense  of  the  material?  If  it  was  said  that  the 
material  should  be  charged  at  $14  a  ton,  well  and  good ;  but  if 
the  30,000  tons  gave  out,  and  30,000  tons  were  purchased  at 
$58  per  ton,  on  the  expectation  tliat  it  would  go  up  to  $80  in 
the  near  future,  but  instead  the  price  went  down  again  to  $14 
a  ton,  then  what  would  be  the  price  of  the  material?  -$58? 
But  who  would  buy  the  product  on  the  basis  of  $58  for  i)ig 
iron? 

There  was  no  question  about  the  advisability  or  the  desira- 
bility of  keeping  a  plant  working,  but  in  the  plant  with 
which  he  was  connected  there  were  large  portions  of  the  build- 
ings devoted  entirely  to  special  operations,  and  each  machine 
used  was  absolutely  good  for  one  operation  and  one  piece  and 
for  nothing  else.  Furthermore,  even  if  they  did  not  increase  the 
capacity,  and  should  run  the  shop  50  hours  a  week,  they  all 
knew  tliere  were  168  hours  in  the  week.     Was  this  machinery 
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idle  for  the  other  118  hours  ?    If  it  was  and  the  shop  ran  over- 
time, then  was  it  idle  or  negatively  idle? 

A.  L.  Williston  said  that  most  manufacturers  he  had  come 
in  contact  with  seemed  to  regard  overhead  as  one  of  those 
mysterious  things  that  could  not  be  analyzed,  that  it  was  nec- 
essaiily  a  constant.  It  was  not  a  constant,  and  Mr.  Gantt 
had  called  attention  to  one  of  the  variables  that  affected  it. 
A  very  large  percentage  of  all  the  confusion  in  the  matter  of 
accounting  had  been  due  to  the  fact  that  we  were  in  the  habit 
of  expressing  costs  in  figures  and  we  had  been  confused  in  think- 
ing that  costs  which  were  expressed  in  figures  were  a  constant. 
There  ^^•as  hardly  a  single  item  of  cost  in  any  manufacturing 
operation  that  was  a  constant,  and  we  should  get  into  the  habit 
of  thinking  of  these  things  as  variables,  studying  the  laws  of 
their  variation,  instead  of  thinking  of  them  as  fonstaiits  and 
trying  to  memorize  those  constants. 

Walter  N.  Polakov  thought  that  the  points  raised  by  previous 
discussers  were  relatively  unimportant  compared  with  the  big 
question :  If  it  costs  us  something  to  do  nothing,  why  shall 
society  at  large  pay  for  our  inefRciency  and  for  our  idleness'? 
In  England  and  France  and  Italy  the  slogan  now  was,  "  The 
idle  hand  assists  the  enemy,"  and  we  might  equally  weU  say 
that  the  idle  machine  assisted  the  enemy,  because  the  fact  was 
that  if  we  left  our  machinery  idle  or  inoperative,  the  results 
were  the  same  as  those  due  to  the  sinking  of  our  ships,  the 
blowing  up  of  munition  factories  or  the  burning  of  grain 
elevators. 

His  work  in  the  public-utility  and  power-plant  field  had 
been  such  as  to  make  him  believe  the  idleness  question  was 
just  as  important,  if  not  more  so,  in  that  particular  branch 
of  industry  as  in  others  with  which  he  was  not  so  familiar. 
Mr.  Polakov  then  had  thrown  on  the  screen  a  chart  represent- 
ing averages  obtained  from  some  seventeen  power  plants  and 
showing  that  but  half  the  capacity  was  utilized  on  the  average 
daily  run. 

Carl  G.  Barth  called  attention  to  the  fact  that  twenty- 
five  years  ago  F.  W.  Taylor  had  covered  everything  that 
had  been  brought  up  by  the  previous  speakers  and  that 
he  had  done  as  much  for  accounting  as  he  had  in  the  manage- 
ment of  the  plant  and  in  other  details.  It  was  his  hope  that 
he  could  eventually  give  the  world  the  benefit  of  what  Mr. 
Taylor  did. 

H.  JI.  Wilcox  said  that  in  the  standardization  and  wage- 
payment  systems  which  had  been  developed,  attention  had 
been  concentrated  almost  entirely  on  productive  labor. 

He  could  say  from  personal  experience  that  a  very  com- 
plete analysis  of  idle-machine  time  bad  sliown  the  Winchester 
Repeating  Arms  Co.  where  it  could  eliminate  a  great  deal  of 
time,  and  in  a  great  many  instances  they  had  been  able  to 
establish  standards  and  definite  forms  of  wage  payments  other 
than  day  pay  to  compensate  their  so-called  non-productive 
workers  for  what  they  had  done  in  limiting  the  idle  time  of 
equipment  and  organization. 

As  to  the  effect  of  idle-machine  time  on  cost,  from  their 
present  data,  covering  six  or  eight  months,  they  had  plotted 
the  curve  shown  in  Fig.  1,  and  had  found  that  the  average 
curve  drawn  through  all  the  points,  amounting  to  several  hun- 
dred, was  an  equilateral  hyperbola.  The  shop  factor  was  taken 
as  the  actual  burden  earned  by  the  machinery  at  machinery- 
hour  rates  divided  by  the  actual  burden  charged  against  the 
various  shops.  The  first  5  per  cent  of  idleness,  it  would  seem, 
had  little  effect  on  the  cost;  the  next  10  per  cent  had  more, 
and  the  more  inactive  the  machinery  became  the  more  rapid 


the  losses  were.  He  believed  that  in  the  reconstruction  period 
after  the  war  this  question  of  idle-machine  time  would  be  one 
of  very  vital  importance. 

Carl  G.  Barth  said  that  he  considered  the  most  vital  thing 
in  cost  was  that  it  be  known  where  every  penny  went.  The 
first  thing  was  to  be  able  absolutely  to  tie  up  every  expense, 
no  matter  how  it  was  done.  Most  people,  however,  used  an 
overhead  expense  factor  that  they  had  inherited. 

His  method  was  to  get  the  most  simple  distribution  of  the 
expenses,  without  any  analysis  whatever — put  it  all  on  wages, 
but  tie  up  the  cost  so  that  he  would  have  the  whole  burden. 
Next,  he  took  the  expense  item  for  each  department,  in  labor. 
Then  he  found  a  more  equitable  way  of  dividing  the  more 
general  expenses  of  the  various  manufacturing  departments,  so 
that  each  department  was  separated,  and  then  they  were  re- 
sponsible for  what  they  got  from  the  office  and  the  other  auxil- 
iary departments.  Then  he  went  through  the  cost  on  the  basis 
that  each  problem  was  a  whole,  and  finally,  in  the  last  refine- 
ment, he  distributed  it. 

The  author  had  said  that  he  did  not  know  what  to  do  with 
the  expense  of  idleness.  In  his  opinion  he  would  have  to 
charge  it  to  profit  and  loss;  and  nothing  else  could  be  done 
with  it. 
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Relation  Between  Machine  Activity  and  Total 
Factor  foe  Oartkidge  Shops 


(48  hours  per  week  =  100  per  cent  activity) 

Curve  A  : — Plotted  from  monthly  reports  of  May,  June  and  July,  1917. 

Curve  B  : — Geometric  equilateral  hyperbola  of  equation  j:i/=100,  where 


x=per  cent  machine  activity  and  2/=shop  factor. 
Curve  C: — Theoretical  equilateral  hyperbola  of  equi 


nation  xi/=SO. 


Mr.  Gantt,  in  closing,  said  he  had  suggested  the  year  before 
that  the  expense  of  idleness  might  be  put  in  profit  and  loss, 
as  mentioned  by  Mr.  Barth.  He  did  not  care  whether  this  was 
done  or  not.  If  one  man  put  it  on  profit  and  loss  and  the  other 
put  it  on  his  product  and  based  his  selling  price  on  the  cost 
of  his  product  and  the  other  did  not,  the  one  who  did  not 
would  not  sell  his  goods  in  competition  with  the  other  man, 
and  then  he  would  have  more  of  his  plant  idle  and  more  of  this 
item  to  consider. 

Two  years  ago  a  man  had  told  liim  the  cost  on  a  ceriain 
article  was  30  cents  a  dozen  and  that  they  could  be  bought  for 
26  cents  a  dozen,  and  had  asked  him  whether  to  buy  them  or 
make  them.  The  cost  consisted  of  8  cents  a  dozen  for  material, 
10  cents  for  labor  and  12  cents  for  overhead,  and  the  plant 
was  running  one-third  full.  On  being  told  that  the  overhead 
if  the  plant  ran  full  would  be  about  5  cents  a  dozen,  he  had 
said  to  the  man  that  if  the  plant  was  run  full  the  cost  would 
be  2.3  cents  instead  of  30.     A   comtietitor  running   full   time 
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would  have  less  cost  and  so  would  sell  where  he  could  not, 
making  the  man's  cost  go  up  more  because  he  would  have  still 
more  idle  time. 

ilr.  Hess  had  been  more  fortunate  than  he  had  in  the  fact 
that  the  financiers  had  not  interfered  with  the  operation  of  his 
plant.  His  experience  was  that  as  soon  as  the  engineer  began 
to  show  the  plant  was  being  interfered  with  by  the  financier 
who  did  net  know  anything  about  manufacturing,  then  the 
trouble  began. 

If  we  could  show  those  expenses  attributable  to  manage- 
ment and  mismanagement,  and  show  where  they  belonged, 
instead  of  placing  them  on  the  workmen,  we  could  soon  make 
the  salesmen  and  the  financiers  sit  up  and  take  notice.  It  had 
been  done  in  a  number  of  cases,  and  no  one  who  was  using 
this  method  would  tliink  of  giving  it  up. 

So  high  an  authority  as  the  Chief  Constructor  of  the  United 
States  Navy,  referring  to  his  paper  presented  last  year  on  this 
general  subject,  had  said  that  it  was  the  only  system  he  knew 


anything  ab-ut  which  would  do  justice  to  the  arsenals  and  the 
navy  yards. 

In  regard  to  Mr.  De  Leeuw's  questions,  no  general  answer 
could  be  made.  There  were  some  present  who  had  been  wres- 
tling with  these  questions  for  the  past  two  years,  and  they  were 
satisfied  with  the  answers  they  had  reached.  The  answer  would 
not  be  the  same  in  different  plants.  He  would  not  think  of  a 
set  of  rules  to  go  by,  for  rules  without  fundamental  principles 
were  as  misleading  as  they  could  be.  If  we  got  the  funda- 
mental principles  right  and  could  not  work  out  rules,  we  were 
on  the  wrong  job.  If  we  worked  out  the  fundamental  prin- 
ciples and  could  not  apply  them,  we  must  get  something  to 
help  us.  In  the  past  we  had  tried  to  run  things  according  to 
precedent  and  by  rules;  and  we  had  reached  the  end  of  it. 
The  old  business  schemes  did  not  work  any  longer.  It  was 
necessary  for  us  to  eliminate  waste  and  expense,  and  not  cover 
them  in  the  j.roduct  and  give  them  to  the  public  to  digest.  If 
we  attempted  to  digest  them  we  should  be  beaten  by  Germany. 


A  SESSION  ON  TEXTILE  SUBJECTS 

With  Authoritative  Papers  on  Labor-Turnover  Records,  Accident  Prevention, 

Content  of  Textiles,  and  Discussions  by  Textile  Men. 


and   Moisture 


THE  Textile  Session  of  the  Annual  Meeting  was  held 
on  Thursday,  December  6,  at  2 :30  p.m.,  under  the 
auspices  of  the  Society's  Sub-Committee  on  Textiles, 
Vice-President  Charles  T.  Plunkett  acting  as  chairman.  Three 
papers  were  presented  at  this  session,  namely : 
Labor-Turnover  Records  and  the  Labor  Problem,  Richard 

B.  Gregg. 
Accident  Prevention  in  the  Textile  Industry,  David  S. 

Beyer. 
The  Moisture  Content  op  Textiles  and  Some  of  its  Ef- 
fects, William  D.  Hartshorne. 

Mb.  Gregg  Presents  His  Paper 
In  the  first  of  the  papers  to  be  read,  Mr.  Gregg  considered 
the  various  causes  that  have  given  rise  to  the  serious  problem 
involved  in  the  shifting  of  workers  from  one  factory  to 
another,  and  urged  that  the  same  rational  methods  of  analysis 
be  employed  in  its  solution  that  have  long  applied  in  the  cases 
of  production  and  factory-operation  problems. 

Albert  L.  Pearson,  commenting  on  the  author's  mention  of 
illumination  of  work  place  and  amount  of  accident  risk  as 
two  important  causes  for  labor  turnover,  wrote  that  in  de- 
signing a  lighting  system  the  aim  should  be  to  have  illumina- 
tion which  would  approach,  as  nearly  as  possible,  daylight  ef- 
ficiency in  production.  As  a  result  the  workmen  would  be 
better  satisfied  and  the  amount  of  second-quality  work  would 
be  reduced.  Good  lighting  was  conducive  to  cleanliness  and 
helped  to  prevent  accidents.  Moreover,  a  well-lighted  place 
was  attractive,  while  a  dimly  or  poorly  lighted  place  was  just 
the  reverse. 

Lewis  Masfleld  wrote  that  as  long  as  any  concern  persisted 
in  maintaining  low  wages,  long  hours  of  service  and  im- 
sanitary  factory-  conditions,  it  would  experience  a  large  labor 
turnover  because  its  employees  would  be  continually  leaving 
for  factories  where  the  conditions  were  the  reverse  of  those 
mentioned.  There  was  no  doubt  but  what  the  labor  problem 
was  what  it  was  today  just  because  we  had  failed  to  remem- 
ber at  all  times  that  the  laborer  was  human  and  should  be 
treated  accordingly.     It  was  indeed  true  that  industrial  con- 


ditions as  affecting  the  worker  were  changing  for  the  better, 
but  there  stiU  remained  a  considerable  field  for  improvements. 

Walter  M.  Kidder  wrote  that  the  aim  of  all  investigation 
of  the  subject  under  discussion  was  to  disclose  the  cause  for 
the  rate  of  labor  turnover.  The  best  experience  of  those  who 
had  given  the  subject  ample  studj'  was  that  foremen  were  not 
likely  to  ascertain  the  real  reason  for  quitting  in  a  large  num- 
ber of  cases,  or  to  place  it  on  record  uncolored  by  their  own 
attitude  respecting  each  of  them.  It  was  vital  to  get  at  the 
real  reason  in  order  to  bring  it  under  future  control.  In  some 
cases  it  could  be  learned  by  some  other  person  much  more 
dependably,  for  example,  by  the  employment  agent,  or  super- 
intendent, or  pajTuaster,  or  bj'  some  officer  or  member  of  the 
firm  who  had  a  faculty  for  gaining  the  confidence  of  em- 
ployees. In  every  case  of  voluntary  quitting  this  step  should 
be  taken,  even  though  it  added  to  the  burden  of  some  busy 
man  to  listen  to  the  stories  he  must  hear  in  order  to  sift  out 
the  basic  truth  of  the  real  cause. 

George  H.  Perkins  cited  a  remarkable  instance  of  low  turn- 
over in  the  mill  of  the  Naumkeag  Steam  Cotton  Co.  of  Salem, 
Mass.,  which  was  destroyed  by  fire  in  1914;  20  months  later, 
shortly  after  starting  the  rebuilt  mills,  it  was  found  that  72 
per  cent  of  the  1600  old  employees  were  at  work  in  them. 

Lawrence  W.  Wallace  said  that  the  manufacturing  plant 
with  which  he  was  connected  had  worked  out  a  comprehensive 
program  for  combating  the  problem  of  labor  turnover,  and 
that  in  spite  of  the  chaotic  conditions  at  the  present  time  and 
the  unrest,  in  recent  weeks  the  tendency  in  their  labor-turnover 
cur\'e  had  been  downward.  He  would  suggest  that  valuable 
information  would  be  found  on  this  subject  in  the  Annals  of 
the  American  Academy  of  Political  and  Social  Sciences,  and 
a  great  deal  of  the  material  they  had  in  their  program  came 
as  suggestions  from  reading  in  those  publications. 

W.  D.  Hartshorne  thought  that  the  sum  mentioned  by  the 
author  for  the  cost  of  training  a  spinner  was  very  small,  and 
the  method  of  training  might  account  for  it.     As  a  rule,  the 
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method  of  training  spinners  was  to  put  them  on  a  job  and 
let  them  go  at  it,  and  this  generally  involved  a  great  deal  of 
cost. 

Arthur  C.  Jackson  said  that,  on  the  theory  that  the  proper 
place  to  draw  workers  from  was  the  immediate  vicinity  of  the 
plant,  his  company  was  making  an  industrial  census  of  the 
community  within  a  radius  of  one  mile  from  the  plant,  and 
advertising  the  desirability  of  working  within  walking  distance 
of  home  and  in  a  shop  that  had  certain  attractions  which  they 
felt  theirs  had.  In  this  way  they  hoped  to  reduce  the  turnover 
somewhat. 

Herbert  M.  Wilcox  thought  that  in  formulating  a  con- 
structive program  for  reducing  labor  turnover,  an  important 
factor  was  recognition  of  length  of  service.  This  should  be 
not  only  in  the  form  of  wage  remuneration,  but  in  the  con- 
ferring of  soms  sort  of  stripe  or  medal,  so  that  old  employees 
would  hold  a  more  honorable  position  with  the  organization 
than  men  who  had  been  employed  a  comparatively  short  length 
of  time. 

Charles  H.  Bigelow  said  that  the  company  with  which  he 
was  connected  was  now  furnishing  every  one  of  its  1000  em- 
ployees with  a  paid-up  insurance  policy,  based  on  six  months' 
employment,  of  $500.  For  each  year  they  had  been  in  the 
service  $100  was  added,  up  to  $1000.  That,  he  thought,  would 
keep  down  the  labor  turnover  to  some  extent,  because  a  man 
got  some  benefit  by  staying  with  the  concern.  The  company 
carried  the  policy  as  long  as  the  man  remained  in  their  employ. 

Arthur  Brewer  said  that  his  concern,  the  Bridgeport  Brass 
Company,  had  adopted  the  same  scheme  of  life  insurance  and 
had  also  insured  employees  against  accidents  which  might  occur 
within  or  without  the  shop,  and  also  in  the  case  of  sickness. 

■  By  way  of  addition  to  Mr.  Wallace's  remarks,  the  author 
stated  that  both  the  May  1916  and  May  1917  issues  of  the 
Annals  of  the  American  Academy  of  Political  and  Social 
Science  contained  excellent  material  on  methods  of  reducing 
turnover.  This  was  an  aspect  of  the  problem  that  his  paper 
did  not  attempt  to  deal  with. 

R.  F.  Burnham'  said  that  in  his  plant,  employing  about  5000 
men,  in  the  last  two  years  and  a  half  they  had  taken  on  over 
20,000  men,  the  turnover  had  been  that  great.  Recently  they 
had  adopted  the  method  of  placing  all  the  labor  under  an 
employment  manager,  who  had  the  authority  for  hiring  and 
discharging  all  men.  If  a  man  sent  out  to  a  foreman  did  not 
suit  the  latter,  the  man  was  not  discharged,  but  was  sent  back 
to  the  employment  manager  and  put  in  another  department.  If 
he  did  not  fit  there,  they  kept  on  trying  him  in  various  places, 
and  finally  when  the  right  groove  was  found  the  man  stayed. 
In  that  way  they  had  reduced  their  labor  turnover  fifty  per 
cent  by  endeavoring  to  place  the  man  in  the  work  he  was 
adapted  for. 

When  a  new  man  came  into  a  department,  the  foreman  was 
instructed  to  give  him  some  attention  and  teach  him  what  his 
work  consisted  of — to  do  a  little  welfare  work,  a  little  uplift 
work — and  make  the  man  feel  that  he  was  a  part  of  the  or- 
ganization. By  doing  that  they  made  the  men  content.  After 
two  years  of  service  the  men  received  a  certain  bonus. 

Welfare  work,  visiting  nurses,  recreation  halls,  etc.,  were 
necessary  for  the  men,  especially  at  the  present  time  when  they 
had  a  disposition  to  rove  somewhat. 


'  Hercules  Powder  Co.,  Kenvll,  N.  J. 


Ambrose  B.  Dean  gave  interesting  details  of  a  part-time 
method  of  vocational  training  successfully  adopted  in  a  tex- 
tile-manufacturing city  by  the  Board  of  Education,  of  which 
he  is  a  member.  Those  students  that  had  been  in  the  class- 
room for  three  days,  or  a  week,  then  went,  under  the  school 
authorities,  into  the  mills,  and  along  with  the  employees  there 
put  into  practice,  as  far  as  possible,  the  theories  that  had 
been  taught  in  the  classroom;  and  those  who  were  already  in 
the  mill  would  then  return  to  the  schoolroom  for  their  three- 
day  stay  or  corresponding  period. 

In  many  of  the  mills  men  were  discovered  who  were  more 
or  less  advanced  in  years,  who  had  never  had  the  oppor- 
tunity of  scholastic  education,  many  of  whom  could  not  read 
a  blueprint,  and  many  of  whom  did  not  understand  a  simple 
formula.  Attempts  made  to  get  them  into  the  regular  voca- 
tional schools  were  not  successful,  owing  to  the  sensitiveness 
of  the  older  men  in  regard  to  associating  with  younger  men 
in  school  work.  This  situation  was  successfully  met  by  or- 
ganizing a  class  for  the  employees  of  a  given  mill,  and,  under 
the  direction  of  the  school  authorities,  appointing  a  college- 
graduate  employee  of  the  mill  as  teacher  of  the  class,  the  mill 
owner  contributing  the  time  of  this  teacher  and  furnishing  the 
classroom. 

E.  B.  Smith  said  that  in  the  case  of  machinist  training, 
those  who  had  graduated  from  apprentice  schools,  or  other- 
wise, he  had  found  the  labor  turnover  depended  on  one  fea- 
ture— selling  the  operator  to  the  company.  If  the  manager, 
foreman,  gang  boss,  leader  or  monitor,  faUed  to  sell  each 
operator  to  the  producer,  the  result  would  be  a  large  turn- 
over. 

The  turnover  caused  the  most  expense  in  the  case  of  the 
old  experienced  hands,  who  usually  had  a  psychological  reason 
plus  a  financial  reason  for  their  actions  in  relation  to  the  com- 
pany. The  psychological  reason  lay  in  the  training  of  the 
old  hand  and  the  financial  reason  in  the  pay  envelope.  Work 
going  to  an  operator  from  a  previous  operation  in  a  defective 
condition  was  the  cause  of  much  trouble,  and  that  was  due  to 
the  improper  training  of  the  operator  performing  the  previous 
work.  It  all  resolved  down  to  the  question  of  the  individual 
operator  under  consideration :    Was  he  or  she  trained  right? 

They  had  found  that  the  principal  way  in  which  to  hold  the 
old  operator  was  to  let  the  company  appreciate  he  or  she 
was  an  old  operator.  Rewards  and  badges  of  merit  were  good, 
a  Christmas  envelope  of  five  per  cent  of  the  yearly  wages  was 
also  good.  But  in  any  case  the  operator  must  be  contented 
and  satisfied  or  he  would  leave. 

Their  practice  was  to  break  the  operator  in  first  and  then 
to  try  to  fit  the  round  pegs  in  the  round  holes.  They  had 
found  on  a  particular  operation  where  ten  weeks  was  ordi- 
narily required,  that  intensive  supervision  brought  it  down 
to  ten  days.  This  meant  that  we  must  employ  these  intensive 
methods  if  we  were  to  fit  the  female  for  the  work  which  the 
male  had  been  doing.  The  males  were  going  to  the  front  and 
the  females  were  taking  their  places,  and  we  must  analyze 
step  by  step  each  operation  and  cut  out  the  heavy  manual  part 
of  the  work  where  we  could,  in  order  that  the  female  could 
take  it  up,  and  then  we  must  train  her  and  treat  her  so  that 
she  would  be  satisfied.  The  chief  thing  was  to  have  the  oper- 
ator satisfied  with  the  pay  envelope,  and  to  get  that  the 
operator  must  be  trained  right,  the  machine  must  be  right, 
and  the  work  coming  from  the  machine  must  be  right. 

P.  A.  McKittrick  said  that  the  company  with  which  he  waa 
connected  buUt  textUe  machinery,  and  in  one  of  their  plants 
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where  about  1600  workers  were  employed  they  found  that  the 
labor  turnover  was  about  120  per  cent,  nearly  all  of  it  in  the 
first  year.  If  they  could  hold  the  man  a  year  they  could  hold 
him  then  as  a  more  or  less  permanent  employee. 

During  the  last  two  years  it  had  been  necessary  to  make 
many  general  advances  in  wages,  and  in  the  last  advance  they 
adopted  the  plan  of  giving  each  man  in  their  employ  up  to 
three  months  extra  pay  each  month  at  the  rate  of  4  per  cent 
of  his  monthly  wages;  from  three  to  six  months  he  would  get 
6  per  cent;  from  six  to  nine  months,  8  per  cent;  from  nine  to 
twelve  months,  10  per  cent;  and  in  the  case  of  those  employed 
over  twelve  months,  12  per  cent.  They  had  put  the  plan  into 
operation  just  at  the  time  when  the  Liberty  Loan  was  being 
exploited,  and  as  a  result  1300  of  their  men  had  subscribed 
about  $65,000,  using  this  extra  pay  to  pay  for  their  bonds. 
They  were  quite  sure  the  plan  would  cut  down  their  yearly 
turnover. 

The  chairman  called  attention  to  the  fact  that  the  author 
had  said  that  the  question  bad  been  asked :  Will  it  be  wiser 
to  leave  the  broad  problem  of  control  of  labor  turnover  en- 
tirely in  the  hands  of  employers,  or  should  the  state  or  labor 
unions  have  a  voice  in  the  control?  and  inquired  if  that  was 
an  intimation  that  the  employer  had  had  the  control  in  his 
hands,  or  that  it  should  be  left  there. 

Mr.  Gregg,  in  replying  to  the  chairman's  question,  said  that 
he  did  not  think  the  employer  had  control  now,  but  as  time 
went  on  he  would  get  it  more  and  more,  and  he  was  personally 
inclined  to  think  that  with  the  development  of  employment 
exchanges,  which  were  very  probably  coming  in  this  country 
as  they  had  come  in  England  and  in  the  Continental  countries, 
we  may  see  a  method  of  control  of  labor  turnover  for  speci- 
fied districts.  That  system  might  be  developed  by  the  state, 
but  probably  the  labor  unions  would  have  a  voice  in  its  de- 
velopment. 

He  urged  that  care  be  taken  to  remember  that  the  greater 
part  of  labor  turnover  is  not  a  malady  in  itself,  but  is  im- 
portant primarily  as  a  symptom  of  dissatisfaction  or  discon- 
tent. 

Me.  Beyer  Discusses  Accident  Pre'S'ention  in  the  Textile 
Industry 

In  presenting  his  paper,  Mr.  Beyer  emphasized  the  fact  that 
the  textile  plants  had  an  abnormally  high  proportion  of  me- 
chanical accidents,  giving  the  reasons  therefor.  He  then  dis- 
cussed fully  various  devices  for  safeguarding  existing  and 
new  machinery,  and  presented  for  consideration  a  set  of  safety 
standards  in  actual  use  in  a  textile  plant  which  specify  the 
safety  equipment  for  gears,  sprockets,  dangerous  projections, 
pickers,  cards,  doublers,  drawing,  winding,  ring  spinning  and 
twisting  frames,  looms,  etc. 

John  W.  Upp,  in  a  written  discussion,  said  that  few  re- 
alized the  vast  number  of  minor  accidents  that  occurred  in  our 
workshops  and  factories,  or  had  any  adequate  conception  of 
the  aggregate  cost  of  such  accidents  until  they  made  up  their 
yearly  reports  or  looked  at  tabulations  of  accidents  such  as 
were  presented  in  Mr.  Beyer's  paper.  As  we  gained  in  expe- 
rience, we  found  that  the  majority  of  these  accidents  were  pre- 
ventable if  we  installed  safety  appliances  and  then  saw  that 
these  appliances  were  guarded  and  kept  in  place  after  the  first 
installation. 

He  was  very  much  pleased  to  find  that  the  author  recom- 
mended those  machine  guards  which  were  interlocking,  and 


that  they  compelled  the  operators  to  use  them.  Belts,  fortu- 
nately, were  beginning  to  give  way  to  direct  drive,  but  there 
were  still  enough  of  them  in  use  to  warrant  special  attention 
being  given  to  the  guarding  of  machine  belts,  for  they  were 
even  more  hazardous  to  the  woman  worker  than  gears. 

In  the  various  factories  in  which  he  was  interested  they  had 
found  their  safety-committee  work  the  most  profitable  single 
undertaking  with  which  they  dealt.  They  gave  the  committee 
complete  authority,  so  that  they  could  discipline  those  opera- 
tors who  jeopardized  their  own  interests,  or  those  of  others, 
when  they  removed  guards,  and  they  analyzed  each  accident 
report  and  did  not  dispose  of  it  until  they  had  indicated  a 
means  of  prevention  of  similar  accidents  in  the  future. 

George  R.  Wadleigh  said  that,  in  regard  to  the  belting,  par- 
ticularly in  the  spinning  room,  which  is  equipijed  with  what 
is  known  as  the  Lockwood,  Greene  drive,  it  seemed  impossible 
in  that  case  to  run  a  belt  guard  from  the  floor  up  to  a  height 
of  6  ft.  This,  in  his  opinion,  was  more  or  less  unnecessary, 
but  at  the  same  time  it  was  the  law  in  some  of  the  states.  An- 
other requirement  in  several  of  the  states  was  a  screen  around 
large  belts.  In  their  records  of  accidents  going  back  five  years, 
in  a  number  of  textile  mills  they  had  only  one  case  of  any  one 
being  injured  by  falling  against  a  main  driving  belt. 

The  author,  replying  to  Mr.  Wadleigh,  said  that  he  had 
never  been  in  sympathy  vsdth  the  6-  or  7-ft.  height  specified 
for  the  belt  guard  in  some  cases.  He  had  asked  a  number  of 
safety  engineers  if  they  had  ever  known  of  an  accident  in  a 
case  of  a  belt  guard  which  was  run  to  a  height  of  3  ft.  6  in. 
from  the  floor,  and  had  never  been  able  to  find  a  record  of 
such  an  accident  which  could  have  been  prevented  by  the  higher 
guard.  A  committee  of  engineers  of  the  insurance  companies 
he  was  connected  with  was  working  on  this  matter,  and  had 
called  a  conference  to  be  held  December  11  in  New  York,  to 
which  representatives  from  the  New  York,  Massachusetts, 
Pennsylvania,  New  Jersey,  Wisconsin  and  other  labor  depart- 
ments were  invited,  in  an  effort  to  get  uniform  standards 
adopted  in  all  these  states  which  would  be  practicable  and 
would  not  go  too  far,  as  it  was  now  felt  some  of  these  stand- 
ards did.  He  thought  it  would  be  of  great  value  to  the  em- 
ployers in  the  different  states  and  quite  a  step  forward  if 
this  could  be  done. 

W.  G.  Duncan  said  that  manufacturers  had  had  a  great  deal 
of  trouble,  not  only  in  regard  to  the  lack  of  uniformity  of 
standards  between  one  state  and  another,  but  between  the 
various  whims  of  the  different  state  inspectors.  He  thought 
also  the  legislatures  had  made  a  mistake  in  passing  laws  which 
were  entirely  too  mandatory,  and  leaving  to  the  safety  de- 
partment of  the  state  or  the  chief  engineers  and  inspectors 
no  room  for  the  exercise  of  any  judgment  whatever.  His  com- 
pany had  been  very  much  annoyed  in  putting  on  a  set  of 
guards  which  were  satisfactory  to  the  state  department  one 
year,  and  then  being  told  the  next  year  that  they  were  worse 
than  useless,  and  must  be  replaced  by  something  else.  It 
seemed  to  him  that  the  first  step  in  this  matter  was  to  bring 
about  a  standardization  of  safety  devices. 

P.  A.  McKittrick  emphasized  the  need  for  standards,  stat- 
ing that  his  company  sold  machinery  to  manufacturers  in 
nearly  every  state  in  the  Union  and  practically  every  country 
in  the  world,  and  that  it  was  necessary  for  them  to  have  very 
many  sets  of  patterns — what  was  good  and  sufficient  for  one 
was  not  for  another.     This  burden  was  entirely  on  the  ma- 
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climery  builder,  because  his  company  had  never  succeeded  in 
getting  any  recompense  for  the  additional  work. 

D.  E.  Douty  told  of  his  difficulties  in  endeavoring  to  comply 
with  the  requirements  of  an  insurance  inspector  in  a  plant  of 
moderate  size,  and  suggested  that  the  standardization  of  such 
officials  would  be  an  excellent  thing. 

Richard  B.  Gregg '  asked  the  author  whether  there  were  any 
figures  which  showed  the  distribution  of  accidents  throughout 
the  day  and  week;  that  was  to  say,  were  there  more  accidents 
the  first  thing  on  Monday  morning  than  there  were  the  first 
thing,  say,  on  Thursday  morning?  Were  there  any  more  acci- 
dents at  the  end  of  the  working  period  along  at  11.30  or  12 
o'clock,  or  5.30  or  6  o'clock,  than  there  were  at  other  times  in 
the  day?  He  thought  that  was  sometimes  an  element  in  the 
human  factor  which  was  overlooked,  as  sometimes  we  ascribed 
accidents  to  sheer  carelessness  which  were  really  due  to  fatigue 
of  the  operator. 

Allan  D.  Risteen  said,  in  reply  to  a  previous  speaker,  that 
all  insurance  companies  certainly  did  need  a  standardization 
of  inspectors,  for  inspection  was  largely  a  question  of  stand- 
ardization. It  was  the  custom  of  his  company  to  have  their 
inspectors,  after  they  had  visited  a  plant,  indicate  in  their 
reports  about  how  soon  they  thought  the  plant  ought  to  be 
visited  again,  and  if  an  inspector  found  it  necessary  to  go  to 
a  plant  every  six  or  eight  weeks,  he  did  not  know  whether 
he  thought  it  was  altogether  the  fault  of  the  inspector  or  not. 

William  D.  Hartshorne  said  that  in  regard  to  the  time  of 
day  accidents  occurred,  for  some  10  or  15  years  he  was  con- 
nected with  the  Arlington  Mills  at  Lawrence,  Mass.,  where  they 
kept  an  accurate  account  of  every  accident,  the  hour  at  which 
it  occurred,  the  cause  of  it,  and  every  detail  about  it,  and  he 
would  say  that  there  was  no  question  but  what  there  was  a  ma- 
terial difference  in  the  nature  of  the  accidents  which  occuiTed 
at  different  hours  of  the  day,  and  that  there  were  many  acci- 
dents which  occurred  on  Monday  morning  which,  taken  in  con- 
necticm  with  the  circumstances  which  surrounded  them,  were 
certainly  well  worthy  of  special  consideration. 

S.  C.  Coey  said  that  he  had  made  somewhat  of  a  study  of 
the  time  of  day  of  accidents  in  the  steel  industry,  and  found 
that  in  the  case  of  the  You'ngstown  Sheet  &  Tube  Co.  the 
greatest  number  came  along  in  the  morning  hours,  about 
10.30,  and  that  thereafter  another  peak  in  the  accidents 
occurred  in  the  afternoon.  The  peculiar  thing  about  this  time 
of  greatest  accidents  was  the  fact  that  it  was  at  the  same  hour 
as  the  peak  in  the  power  curve,  showing  that  the  rate  of  doing 
work  in  the  plant  and  the  number  of  accidents  had  a  certain 
definite  relation.  He  had  been  connected  with  Celluloid  Com- 
pany of  Newark  for  the  last  few  months,  and  had  had  a  curve 
drawn  up  along  the  same  lines,  which  showed  the  same  general 
results  in  that  industry  as  in  the  steel  industry. 

Allan  D;  Risteen  said  that  in  making  reports  of  accidents, 
where  the  hour  was  not  recorded  at  once,  there  was  a  certain 
psychological  factor  that  influenced  the  man  who  was  filling 
out  the  blank  not  to  set  the  hour  at  opening  or  closing  time, 
but  somewhere  in  between.  He  did  not  mean  to  say  that  that 
caused  the  curve  to  have  that  characteristic,  but  there  was 
certainly  an  influence  of  that  kind  which  tended  to  emphasize 
the  curve  and  should  be  considered  when  statistics  were  being 
studied. 


» 814  Flatlron  Bidg.,  New  York  City. 


Mr.  Beyer,  in  closing,  said  that  he  desired  to  speak  a  word 
in  behalf  of  the  machinery  manufacturer,  and  that  was  this: 
that  the  man  who  used  the  machinery  was  pajring  the  money, 
and  he  was  really  the  one  who  held  the  key  to  the  situation. 
The.^-  had  found  that  in  the  U.  S.  Steel  Cori>oration — when 
they  got  out  deflnite  specifications  for  new  machinery,  showing 
what  they  wanted,  the  manufacturer  gave  it  to  them,  but  until 
they  adopted  that  plan  they  had  quite  a  variety  of  results. 
That  would  be  taken  care  of  by  the  definite  standards  sug- 
gested in  the  paper — the  machinery  builder  would  know  what 
he  had  to  give,  and  the  employer  would  be  assisted  in  securing 
the  best. 

The  question  of  an  overhead  belt  guard  had  been  raised,  and 
he  knew  of  one  or  two  eases  of  serious  injury  or  death  from 
the  breaking  of  overhead  belts.  That  did  not  happen  often  in 
any  one  plant,  but  where  there  were  several  thousand  plants 
located  in  each  state  a  number  of  accidents  occurred  every  year, 
and  he  thought  it  was  desirable  to  guard  12-in.  belts  or  over 
— when  they  were  fast-running  belts. 

The  question  of  standardization  was  largely  up  to  the  insur- 
ance inspector  and  state  inspectors  in  getting  uniform  results, 
but  he  thought  the  Society  could  exercise  an  excellent  influence 
in  bringing  about  a  more  general  uniformity  in  standardiza- 
tion. 

The  question  of  the  time  of  day  at  which  accidents  occurred 
had  been  pretty  well  discussed.  He  had  made  a  number  of  such 
analyses  and  studied  a  good  many  others,  and  found  that 
almost  invariably  both  in  this  country  and  abroad  the  accident 
rate  increased  gradually  until  within  about  an  hour  of  the 
end  of  the  turn,  both  in  the  forenoon  and  afternoon,  and  then 
dropped  off.  There  it  seemed  that  the  employees  got  their 
second  wind  and  began  to  pick  up  a  little  and  look  toward  the 
closing  of  the  day.  That  was  such  a  constant  condition  that 
he  hardly  thought  it  could  be  due  to  the  makeup  of  the  report, 
and  he  thought  it  did  represent  the  psychological  and  physical 
condition  of  the  employee.  In  regard  to  a  relation  between 
the  peak  of  the  load  and  the  frequency  of  accidents,  the  load 
in  the  textile  industry  was  apt  to  be  pretty  even,  so  that  there 
was  not  the  variation  due  to  the  human  factor  that  would 
be  found,  say,  in  the  steel  industry. 

Me.  Haktshorne  Reads  Paper  on  Moisture  Content  op 

Textiles 

In  the  third  paper  to  be  presented,  Mr.  Hartshorne  dis- 
cussed at  length  the  effect  of  moisture  content  on  the  weight 
of  textile  materials,  and  set  forth  certain  laws  governing  the 
regain  in  cotton  and  worsted  which  he  had  developed  after  an 
extended  period  of  investigation,  together  with  numerous 
charts  and  tables  for  facilitating  calculations. 

Walter  M.  Kidder,  in  a  written  communication,  commended 
the  paper  highly.  He  said  that  the  author  raised  but  did  not 
answer  one  question  that  was  of  the  greatest  importance  be- 
cause of  the  magnitude  of  the  cotton  industry  in  this  country, 
namely,  whether  or  not  it  was  of  advantage  to  increase  the 
humidity  of  the  air  in  the  successive  processes  of  manufactur- 
ing. It  was  a  matter  of  importance  to  have  this  determined 
authoritatively. 

The  effect  upon  quality  which  the  author  showed  results 
from  varying  conditions  of  moisture  constituted  a  powerful 
argument  for  the  maintenance  of  uniformity  in  each  depart- 
ment of  the  particular  condition  which  was  most  advan- 
tageous. To  accomplish  this  in  practice  called  for  intelligent 
application  of  the  law  that  he  had  enunciated,  but  also  would 
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require  the  exercise  of  engineering  skill  in  many  cases,  for  the 
flow  of  air  currents  within  some  factories  extended  through- 
out the  entire  structure,  and  differences  in  degree  of  humidity 
in  different  departments  were  correspondingly  difficult  to  main- 
tain. It  was  also  true  that  it  was  difficult  to  maintain  uni- 
formity of  humidity  in  all  parts  of  one  room  under  the  best 
conditions. 

WUlis  H.  Carrier  thought  that  Mr.  Hartshorne's  paper 
had  gone  into  the  subject  with  extreme  thoroughness,  and  that 
it  was  a  contribution  to  the  subject  which  would  be  permanent, 
largely  because  of  the  methods  he  had  adopted. 

The  subject,  however,  had  a  very  much  wider  bearing  on 
paper.  It  was  very  important,  he  thought,  perhaps,  even 
more  important  than,  in  the  case  of  textiles,  because  in  the 
subsequent  treatment  of  paper  and  sizing  and  calendering,  the 
moisture  content  had  to  be  procured  for  the  best  results  with 
great  accuracy.  The  same  was  true  of  tobacco  and  practically 
all  hygroscopic  substances  where  moisture  content  was  impor- 
tant in  the  process. 

There  was  one  product  he  had  in  mind  where  the  installa- 
tion was  bad,  the  material  was  wet,  and  they  wanted  to  dry  it 
down  to  10  per  cent  moisture.  But  if  they  had  sold  it  on  the 
basis  of  10  per  cent  moisture,  it  would  have  been  at  a  loss, 
so  finally  the  moisture  was  reduced  to  0.25  per  cent,  which  was 
made  possible  by  his  knowledge  of  the  laws  enunciated  by  Mr. 
Hartshorne.    That  was  a  verj'  important  application,  for  that 


one-half  or  one  per  cent  they  got  in  the  week's  production, 
something  like  $100,000,  meant  $1000  or  so. 

The  effects  of  differences  in  vapor  pressure  were  very  im- 
portant in  calculating  rates  of  drying  which  occurred  in  vari- 
ous hygroscopic  substances,  and  it  would  be  desirable  if  Mr. 
Hartshorne  would  carry  out  his  investigations  at  higher  tem- 
peratures, temperatures  beyond  100  degrees,  where  a  great 
deal  of  the  drying  was  done,  in  order  that  the  laws  could  be 
investigated  there  as  well  as  in  the  normal  temperatures  of 
the  room. 

Mr.  Hartshorne,  in  closing,  thanked  the  previous  speaker 
for  his  comments.  The  question  of  the  relation  to  drying,  he 
thought,  was  an  exceedingly  important  one,  and  he  had  men- 
tioned it  in  the  paper  in  several  places  as  being  affected  in 
ways  which  might  not  be  understood.  That  subject  needed 
more  investigation,  and  he  would  be  very  glad  to  undertake  it 
if  he  had  a  research  laboratory  available. 

Referring  to  Mr.  Kidder's  communication,  the  question  to 
which  he  alluded  as  having  been  raised  but  not  answered,  Mr. 
Hartshorne  agreed  was  very  important,  and  he  was  of  the 
opinion  that  it  needed  careful  investigation  under  practically 
workable  conditions,  with  complete  understanding  and  con- 
trolled knowledge  of  results,  to  demonstrate  what  are  the  best 
obtainable  effects  both  as  to  quaUty  and  quantity  of  product. 
It  could  be  done,  and  for  the  benefit  of  the  cotton  industry  it 
ought  to  be  done  authoritatively. 
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rHE  Boiler  Code  Committee  meets  monthly  jor  the  purpose 
of  considering  communications  relative  to  the  Boiler  Code. 
Any  one  desiring  information  as  to  the  application  of  the  Code  is 
requested  to  communicate  with  the  Secretary  of  the  Committee, 
Mr.  C.  W.  Ohert,  29  West  39th  St.,  New  York  City. 

The  procedure  of  the  Committee  in  handling  the  cases  is 
as  follows:  AU  inquiries  must  be  in  written  form  before  they 
are  accepted  for  consideration.  -  Copies  are  sent  by  the  Secre- 
tary of  the  Committee  to  all  of  the  members  of  the  Committee. 
The  interpretation,  in  the  form  of  a  reply,  is  then  prepared 
by  the  Committee  and  passed  upon  at  a  regular  meeting  of 
the  Committee.  This  interpretation  is  later  submitted  to  the 
Council  of  the  Society  for  approval,  after  which  it  is  issued 
to  the  inquirer  and  simultaneously  published  in  The  Journal, 
in  order  that  any  one  interested  may  readily  secure  the  latest 
information  concerning  the  interpretation. 

Below  are  given  the  interpretations  of  the  Committee  in 
Cases  Nos.  177-180,  inclusive,  as  formulated  at  the  meeting 
of  November  9,  and  approved  by  the  Council  on  December  4, 
1917,  and  the  interpretations  of  the  Committee  in  Cases  Nos. 
181-184  inclusive,  as  formulated  at  the  meeting  of  December 
6,  1917,  and  approved  by  the  Council  on  January  18,  1918. 
In  this  report,  as  previously,  the  names  of  inquirers  have  been 
omitted. 

Case  No.  177 

Inquiry:  Is  the  type  of  removable  dome  as  shown  in 
Fig.  13  for  use  on  h.r.t.  boilers  permissible  under  the  rules  of 
the  BoUer  Code,  or  is  it  necessary  that  this  dome  be  attached 
direct  to  the  shell  with  a  double-riveted  flange  for  pressures 
over  100  1b.? 

Reply:  The  construction  shown  in  Fig.  13  is  considered 
as  a  steam  boiler  drum  and  not  a  boiler  dome,  and  therefore 
does  not  come  under  Par.  194  of  the  Boiler  Code. 


Case  No.  178 

Inquiry:  An  interpretation  is  requested  of  the  application 
of  Par.  253  to  the  drilling  of  rivet  holes  in  crowfoot  braces. 
Is  it  permissible  to  punch  holes  in  the  shell  fuU  size  where  the 
brace  is  fastened  thereto? 

Reply:  It  has  been  proposed  to  revise  Par.  253  to  read  as 
follows : 

253  Drilling  of  Holes.  All  rivet  holes  and  stay- 
bolt  holes  and  holes  in  braces  and  lugs  shall  be  drilled 
full  size,  or  they  may  be  punched  not  to  exceed  V4  in! 
less  than  full  diameter  for  material  over  t^  in.  in 
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thickness,  and  %  in.  less  than  fuU  diameter  for  ma- 
terial not  exceeding  ^  in.  in  thickness,  and  then 
drilled  or  reamed  to  full  diameter.  Plates,  butt 
straps,  braces,  heads  and  lugs  shall  be  bolted  in  posi- 
tion for  drilling  or  reaming  all  rivet  holes  in  boiler 
plates  except  those  used  for  the  tack  bolts  required 
in  assembling.  Tack  bolts  for  seams  shall  be  not 
over  12  in.  apart. 

Case  No.  179 

Inquiry:     In  the  use  of  steel  castings  for  the  construction 
of  locomotive  boilers,  what  class  shall  be  used  under  the  sped- 
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fieations  for  steel  castings  given  in  the  A.S.M.E.  Boiler  Code? 
Reply:     It  is  the  opinion  of  the  Committee  that  unless  the 
Code  specifically  distinguishes  between  Class  A  and  Class  B, 
either  class  is  permissible. 

Case  No.  180 

Inquiry:  Is  it  permissible  when  calculating  the  maximum 
allowable  pressure  on  a  furnace  of  a  vertical  tubular  boiler 
that  is  staybolted  and  less  than  38  in.  in  diameter,  to  deter- 
mine the  pressure  that  would  be  allowed  under  Par.  239  for 
a  plain  furnace,  and  then  add  the  pressure  which  would  be 
allowed  according  to  Par.  199  for  the  supporting  value  of 
staybolts  ? 

Reply:  It  is  the  opinion  of  the  Boiler  Code  Committee 
that  your  inquiry  is  answered  by  the  reply  in  Case  No.  57 
and  the  reply  in  Case  No.  113a. 

Case  No.  181 

Inquiry:  Is  Par.  239  of  the  Boiler  Code  correct,  as  inter- 
preted in  Case  No.  22,  Ln  its  application  to  plain  cylindrical 
furnaces'?  Under  the  interpretation  of  Case  No.  22,  a  Lanca- 
shire type  boUer  with  a  single  furnace  30  ft.  long  by  4  ft. 
diameter,  built  of  11/16  in.  sheets,  would  be  allowed  a  working 
pressure  of  only  29  lb. 

Reply:  There  is  no  rule  in  the  Code  for  the  calculation  of 
the  pressure  to  be  allowed  on  this  particular  construction,  as 
Par.  239  is  limited  in  its  application  to  furnaces  whose  length 
is  not  over  six  diameters.     If  plain  furnaces  of  these  large 


dimensions  are  to  be  used  without  Adamson  rings  or  other 
reinforcements,  they  must  be  stayed  as  specified  in  Par.  240. 

Case  No.  182 
(Annulled) 

Case  No.  183 

Inquiry:  Is  the  rale  in  the  Boiler  Code  requiring  double 
stop  valves  on  the  steam  pipes  of  boilers  set  in  battery  ap- 
plicable to  boilers  of  the  locomotive  type  where  no  openings 
are  made  for  entering  them  and  the  danger  of  scalding  any  one 
working  inside  does  not  exist? 

Reply:  It  is  the  opinion  of  the  Committee  that  Par.  303 
does  not  make  specific  reference  to  any  particular  type  of 
boiler,  and  therefore  fully  answers  this  inquiry. 

Case  No.  184 

Inquiry:  It  is  desired  to  use,  solely  for  heating  purposes,  a 
h.r.t.  boiler  with  4  in.  flange  for  connecting  the  gravity  re- 
turns from  the  heating  system.  Is  this  allowable,  or  does  a 
boiler  of  this  construction  come  under  the  limitation  of  the 
Code  as  to  size  of  blow  off? 

Reply:  If  the  construction  is  to  be  solely  used  for  low- 
pressure  heating  purposes,  the  rules  for  heating  boilers  apply, 
and  no  limitation  in  size  of  blow-off  is  required  for  that  class 
of  boiler  (see  Par.  364).  If,  however,  this  boiler  were  to  be 
used  for  power  purposes,  it  would  be  necessary  to  limit  the 
blow-off  size  as  described  by  Par.  308. 
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Scheme  of  Gaging  for  Screwed  Parts 

To  THE  Editor: 

The  trend  of  machine  design,  as  found  in  the  bicycle,  auto- 
mobile and  airplane,  indicates  an  increasing  demand  for  better 
screw-thread  fits. 

This  is  not  only  desirable  for  standard  bolts  and  nuts,  but 
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Fig.   1     System   of   Gages   for   Screw   Parts 

it  is  imperative  for  screw  threads  that  enter  into  the  design  of 
a  machine  in  which  the  greatest  strength  for  given  dimensions 
is  required. 


One  of  the  steps  in  betterment  of  the  lead  of  die-cut  screws 
is  set  forth  in  a  paper  by  the  writer,  entitled  A  Screw  Die  for 
the  Turret  Lathe,  Trans.  Am.  Soc.  M.  E.,  Vol.  19,  p.  77. 

We  know  how  high  may  be  the  price  paid  for  a  poor  fit  in 
an  obscure  place  of  this  kind,  especially  in  the  life  of  the 
flier,  but  if  such  carelessness  runs  through  all  the  work,  it  may 
actually  result  in  turning  the  tide  of  battles  and  final  results 
of  the  present  war.  The  contemplation  of  the  full  signifi- 
cance of  this  and  other  elements  of  machine  design  keeps  us 
continuously  keyed  up  to  the  keenest  appreciation  of  our 
obligations. 

Much  advance  has  been  made  in  the  production  and  gaging 
of  the  screw,  but  the  nut  or  internal  thread  has  not  shared  in 
this  advance. 

The  flow  of  metal  under  stress  of  the  so-called  wrench  fit 
makes  it  possible  in  a  moderate  length  of  contact  to  force  a 
nut  over  a  screw  in  which  there  has  been  a  marked  difference 
in  both  the  form  and  lead  of  thread.  Many  screw-thread  fits 
that  are  most  satisfactory  in  common  practice  do  not  give  an 
even  distribution  of  the  working  stress.  As  a  matter  of  fact, 
where  there  is  a  difference  in  lead,  the  stress  within  the  length 
of  the  nut  may  be  added  to  the  working  stress. 

Many  ways  have  been  considered  for  the  improvement  of 
the  internal  thread,  but  our  practice  is  still  very  unsatisfac- 
tory, especially  when  viewed  from  the  needs  of  the  airplane. 

The  purpose  of  this  eomunieation  is  to  emphasize  the  need 
of  greater  care  in  cutting  internal  threads  and  to  suggest  a 
system  of  gaging  that  will  give  a  more  definite  indication  of  the 
character  of  the  fit.  The  importance  of  greater  care  in  cutting 
internal  threads  is  not  only  from  the  needs  of  more  depend- 
able product,  but  in  keeping  with  modern  practice  it  may 
even  reduce  the  cost  of  product. 
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The  system  of  inspection  should  give  most  careful  scrutiny 
to  the  means  and  methods  for  producing  the  work.  This  is 
particularly  necessai-y  in  counectiou  with  internal  threads  in 
which  the  length  and  diameter  are  so  proportioned  that  it  is 
impossible  to  see  the  condition  of  the  thread. 

We  should  know  the  pitch  and  lead  of  the  tap,  and  we 
should  also  know  the  lead  and  other  dimensions  of  the  work 
produced  by  the  tap. 

The  leading  end  of  the  tap  may  produce  a  larger  hole  than 
the  part  following,  so  that  the  whole  length  of.  the  tap  may 
not  serve  to  control  the  lead.  In  fact,  it  is  known  that  the 
fii-st  few  threads  of  a  tap  generally  determine  the  advance, 
And  that  there  may  be  a  very  strained  condition  if  the  contact 
of  the  following  threads  conflicts  with  the  tendency  of  the 
leading  threads. 

Experiments  in  which  the  shank  of  a  tap  has  been  threaded 
to  fit  a  nut  in  order  to  insure  the  advance  of  the  cutting  end 
of  the  tap  in  the  work,  have  shown  that  even  with  a  short 
thread  in  the  cutting  part  of  the  tap,  well  backed  off,  there  is 
-a  conflict  between  the  control  of  the  lead  screw  on  the  shank 
of  the  tap  and  the  natural  advance  of  the  cutting  end,  so  that 
Any  lost  motion  in  the  lead  screw  or  any  yielding  between  the 
lead  screw  and  the  cutting  end  results  in  a  similar  degree  of 
■error  in  lead  of  thread  produced  in  the  nut. 

In  die  and  tap  making  it  is  found  that  the  final  hardening 
■of  the  cutting  edge  of  the  die  and  the  tap  results  in  changes 
that  are  not  uniform,  and  that  it  is  desirable,  in  the  produc- 
tion of  work  in  which  the  greatest  strength  is  required  for  a 
given  weight,  to  use  only  those  dies  and  taps  that  are  known 
from  the  first  to  produce  satisfactory  results,  and  the  product 
•of  these  should  be  inspected  not  only  at  first  but  from  time 
to  time  during  their  use  to  insure  their  maintenance  of  accu- 
racy of  lead.  The  first  inspection  may  result  in  discarding 
10  to  90  per  cent  of  the  taps,  but  this  cost  is  very  small 
■compared  with  the  cost  entailed  by  the  production  of  work 
that  is  not  uniform  in  diameter  and  lead. 

This,  coupled  with  the  inspection  of  the  form  of  the  cutting 
•edges  of  the  taps  and  dies,  constitutes  one  part  of  the  inspec- 
tion, and  it  should  be  remembered  that  what  is  said  of  the 
inspection  of  the  taps  applies  to  both  the  roughing  and  finish- 
ing taps  and  dies,  providing  two  are  used. 

If  the  lead  of  the  roughing  tap  is  not  true,  the  use  of  a 
finishing  tap  may  leave  a  thread  that  will  seem  satisfactory  in 
.any  ordinary  gaging  method,  and  yet  one  of  most  undepend- 
able  character. 

The  proposed  scheme  of  gaging  which  is  presented  for 
discussion  is  offered  with  full  knowledge  that  it  may  make  it 
necessary  to  discard  a  large  percentage  of  taps  and  dies  that 
have  been  made  for  this  purpose  and  that  it  will  require  a 
little  more  care  in  inspection,  but  notwithstanding  this 
apparent  handicap,  it  will  not,  in  the  writer's  judgment,  reduce 
the  output  of  finished  product  but  will  tend  to  increase  the 
dependability  that  is  of  paramount  importance. 

Everyone  knows  that  interchangeability  is  of  greatest  value 
from  the  production  standpoint,  yet  interchangeability  has  in 
some  cases  been  sacrificed  to  obtain  a  fit  that  would  be  satis- 
factory according  to  the  sense  of  feeling;  that  is,  a  finger  fit 
or  a  wrench  fit. 

It  is  well  known  that  a  screw  fit  that  at  first  is  what  is 
called  a  wrench  fit  may  become  a  finger  fit  after  it  has  been 
screwed  in  and  out  a  few  times.  It  is  also  known  that  if  both 
screw  and  nut  are  of  perfect  form  and  true  lead,  no  such 
great  change  takes  place  by  merely  screwing  the  two  pieces 
together  a  number  of  times. 

The  system  of  gages,  both  internal  and  external,  includes  a 


••  go  "  and  a  ''  no  go  "  gage,  but  these  are  supplemented  by 
pitch  gages.  If  the  total  range  of  tolerance  for  the  thread 
of  the  nut  is  0.003  in.  at  the  pitch  diameter,  there  should  be 
two  or  three  gages  provided  for  the  different  pitch  diameters 
coming  within  the  range  of  tolerance  for  the  nut.  The  largest 
of  these  gages  that  will  enter  two  or  three  threads  must  pass 
easily  through  the  entire  nut. 

For  long  threads,  such  as  found  in  airplane  turnbuckles 
and  the  cylinder  sleeve  of  one  of  the  airplane  engines,  the  pitch 
gages  should  be  made  as  shown  at  D,  E  and  F  in  Kg.  1. 
Turning  out  the  middle  of  the  gage  eliminates  some  of  the 
obscuring-  effects  due  to  crooked  holes  or  to  particles  of  grit 
lodged  midway  in  the  fit. 

The  limit  of  tolerance  of  these  gages  should  be  made  to 
conform  to  the  special  requirements  of  the  work. 

It  is  conceivable  that  in  some  kinds  of  work  it  may  be 
desirable  to  give  the  nut  and  screw  a  slight  difference  in  lead 
so  as  to  equalize  the  stress  of  each  thread,  to  compensate  for 
any  difference  in  extension  that  may  exist  between  the  screw 
and  the  nut  when  subject  to  the  working  stress. 

The  "  go  "  and  the  "  no  go  "  diameter  gages  should  be  short 
and  of  perfect  form.  The  lead  gages  may  be  a  trifle  flat  on 
top  of  the  thread  to  insure  clearance. 

James  Hartness. 

Springfield,  Vt. 

Accuracy  vs.  Precision,  and  the  Gage  Problem 

To  THE  Editor: 

A  gage  is  an  instrument  indicating  physical  limits,  employed 
in  measuring  duplicate  parts. 

Manufacturing  tolerances  are  the  established  limits  of  parta 
which  will  properly  function. 

It  is  obvious  that  there  must  be  a  definite  amount  of  clear- 
ance between  male  and  female  components.  The  maximum 
clearance  should  be  made  as  large  as  the  nature  of  the  work 
will  permit,  and  the  minimum  clearance  should  be  made  as 
small  as  will  permit  of  the  ready  assembling  of  the  parts. 
Thus  we  will  establish  the  maximum  manufacturing  tolerances 
which  represent  the  rejection  points.  To  insure  uniformity  of 
manufacture  within  these  established  tolerances,  gages  are 
made  to  check  the  rejection  points.  Allowances  must  be  made 
to  take  care  of  inaccuracies  developed  in  the  construction,  and 
use  of,  these  gages  provided  to  accept  or  reject  the  work. 

Minimum  male  and  maximum  female  gages,  made  to  the 
extreme  tolerances,  soon  become  unserviceable  by  wear,  as 
work  which  is  beyond  the  established  tolerance  will  be  accepta- 
ble to  such  gages. 

Maximum  male  and  minimum  female  gages  should  be  made 
as  near  the  extreme  limits  of  tolerance  as  manufacturing  con- 
ditions will  permit,  for  work  passed  by  these  gages  after  be- 
coming worn  will  be  within  the  established  tolerances. 

Extreme  refinements  in  gage  manufacture  are  most  expen- 
sive, and  are  unwarranted  by  the  functioning  of  ammunition 
components.  The  variation  of  gages  within  the  established 
tolerances  (operating  to  reduce  the  manufacturing  tolerance 
of  the  component)  is  an  economic  question  which  concerns  only 
the  manufacturer.  All  gages  within  the  established  tolerances 
of  the  component  which  are  acceptable  to  the  manufacturer 
as  master,  inspection  or  working  gages  should  be  accepted. 

These  are  basic  principles  controlling  the  manufacture  of 
interchangeable  parts  and  the  standardization  of  gages  there- 
for. 

The  gage  problem  is  a  simple  problem  if  we  leave  it  so. 
The  details  of  its  operation  require  constant  supervision,  but 
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this  supervision  is  only  necessary  to  insure  that  we  do  not 
leave  the  straight  and  narrow  path. 

Many  attempts  have  been  made  in  the  past  few  years  to 
develop  a  science  of  gages  that  would  either  automatically  run 
itself,  or  that  would  enable  inexperienced  or  untrained  persons 
to  control  it.  The  writer  has  come  in  contact  with  several  of 
these  attempts,  and  has  observed  their  rise,  decline  and  fall, 
each  scheme  going  through  very  similar  successive  phases. 
Schemes  developed  by  novices  without  experience  of  actual 
conditions;  elaborate,  expensive  and  inefiicient;  appearing 
ideal  on  paper,  buj;  disregarding  basic  principles;  developed 
as  an  end  in  themselves,  instead  of  as  a  means  to  an  end;  finally 
discarded  and  the  matter  handled  in  the  simple  and  direct 
manner  that  governs  the  other  manufacturing  tools. 

A  gage  is  a  manufacturing  tool.  The  pui-pose  of  a  manu- 
facturing tool  is  to  aid  production.  A  gage  should  be  used  as 
a  preventive  and  not  a  cure.  Gages  properly  used  increase 
production  and  reduce  scrap.  If  this  result  is  not  obtained 
there  is  some  basic  fault  present. 

There  are  two  kinds  of  results  in  regard  to  dimensions  ob- 
tained in  manufacturing.  For  want  of  better  terms,  we  will 
entitle  them  accuracy  and  precision.  These  two  results  are 
often  considered  as  identical;  in- fact,  if  ideal  conditions  could 
be  maintained  they  would  be  identical,  but  in  actual  practice 
these  local  conditions  are  seldom,  if  ever,  met  with. 

In  ordinary  manufacturing  practice,  precision  only  is  ob- 
tained. Precision  is  sufficient  for  a  plant  which  manufactures 
only  its  own  product.  It  is  only  when  several  separate  fac- 
tories are  working  independently  of  each  other  to  produce  a 
common  product  that  a  greater  degree  of  accuracy  is  required. 

Let  us  consider  the  true  meaning  of  this  factor  that  we  are 
calling  "  precision."  By  precision  we  mean  the  relative  varia- 
tion that  develops  between  similar  parts.  For  example,  we 
will  assume  that  we  have  a  part  to  manufacture  that  contains 
a  hole  which  we  wish  to  make  0.500  in.  in  diameter.  In  the 
manufacture  of  these  parts  we  obtain  a  product  in  which  the 
difference  between  the  largest  and  smallest  holes  does  not  ex- 
ceed 0.005  in.  in  diameter.  This  would  mean  that  our  limit  of 
precision  was  0.005  in.  for  this  dimension.  The  size  of  the 
corresponding  part  which  is  to  assemble  into  this  hole  would 
be  developed  in  relation  to  the  size  of  the  hole  obtained,  allow- 
ing the  necessary  clearance.  It  would  not  matter  if  the  abso- 
lute size  of  these  parts  was  off  0.008  in.  or  more,  as  long  as 
the  requirements  of  precision  are  met.  As  time  goes  on,  the 
absolute  sizes  often  Huctuate  in  actual  practice;  but  as  long 
as  the  relative  precision  of  the  companion  parts  is  maintained 
and  the  quantity  of  production  is  balanced,  the  results  ob- 
tained are  satisfactory.  Whether  or  not  this  is  the  most  eco- 
nomical method  in  the  long  run  is  an  open  question. 

In  order  to  maintain  accuracy,  all  the  requirements  of  pre- 
cision must  be  met,  and,  in  addition,  all  checking  and  testing 
instruments  and  other  standards  must  be  compared  against 
a  fixed  standard.  This  results  in  the  following  situation :  If 
a  tolerance  of,  say,  0.004  in.  is  given  for  any  dimension,  if 
precision  only  is  required,  the  whole  0.004  in.  is  available  for 
a  manufacturing  tolerance.  If  accuracy,  however,  is  required, 
and  as  it  is  impossible  to  make  our  testing  instruments  without 
some  degree  of  error,  all  errors  in  our  testing  facilities  are 
subtracted  from  the  total  permissible  tolerance,  thus  actually 
giving  us  a  smaller  manufacturing  tolerance.  The  more  nearly 
accurate  our  checking  facilities  are,  the  greater  the  per  cent 
of  the  tolerance  remaining  for  manufacturing  variations. 

The  confusing  of  these  two  factors — accuracy  and  precision 
— has  been  the  cause  of  many  difficulties  and  misunderstand- 
ings, particularly  during  the  past  three  years,  in  the  manu- 


facture of  munitions.  A  company  would  take  a  contract  to 
manufacture  certain  articles  to  specified  limits  of  accuracy. 
This  company  had  manufactured  their  own  product  to  similar 
limits  of  precision,  or  assumed  that  they  had,  and  foresaw  but 
little  difficulty  in  meeting  the  requirements.  But  when  the 
actual  production  started,  and  they  were  required  to  maintain 
the  specified  degree  of  accuracy,  they  discovered  that  there 
were  much  more  severe  conditions  to  be  met  than  they  had  ever 
contended  with  before. 

The  establishment  of  manufacturing  tolerances  is  too  often 
based  upon  assumptions  rather  than  definite  records  of  past 
performances.  For  example,  some  time  ago  I  personally  made 
some  tests  at  a  plant  covering  a  period  of  a  couple  of  months, 
to  determine,  among  other  things,  what  their  normal  variation 
in  milling  cuts  amounted  to.  This  company  was  an  old  estab- 
lished concern,  produced  work  of  the  highest  quality,  and  had 
a  very  complete  inspection  system.  The  use  of  limit  gages, 
however,  was  not  general.  In  many  cases  only  a  "  go  "  gage 
was  provided,  and  all  work  was  required  to  "  fit "  this  gage. 
This  company  assumed  that  all  work  which  passed  this  in- 
spection did  not  have  a  total  variation  of  over  0.001  in.  They 
were  so  certain  of  the  fact  that  they  would  not  have  hesitated 
to  give  sworn  evidence  that  they  could  hold  their  milling 
cuts  within  a  limit  of  0.001  in.  But  the  tabulation  of  several 
hundred  measurements  of  the  same  dimension  on  similar  pieces 
revealed  the  fact  that  their  normal  variation  in  milling  cuts 
amounted  to  over  0.005  in.  instead  of  only  0.001  in.  Similar 
conditions  exist  in  many  other  plants. 

Another  striking  example  in  this  connection  is  in  regard  to 
threading  tools  and  gages.  The  producers  of  these  articles 
will  only  guarantee  their  product  to  a  limit  of  error  which 
seems  excessive  in  comparison  with  their  specifications  of  a 
few  years  ago.  As  a  matter  of  fact,  these  tools  are  practically 
the  same  as  those  made  in  the  past,  but  the  facilities  for  check- 
ing them  have  been  so  improved  that  discrepancies  are  now 
discovered  which  in  the  past  had  been  assumed  to  be  very 
much  smaller.  These  examples  could  be  multiplied  almost 
indefinitely. 

The  answer  to  this  whole  problem  is  to  face  the  facts,  and 
base  all  plans  upon  the  results  of  actual  tests  and  investiga- 
tions rather  than  upon  assumjitions.  If  the  conditions  no 
known  we  can  take  steps  to  meet  them.  As  long  as  they  are 
not  known  or  understood,  difficulties  will  constantly  arise — 
difficulties  that  result  in  almost  unending  delays  and  extra 
expenses. 

The  following  is  suggested  as  one  of  many  possible  plans 
that  wiU  operate  economically,  simply  and  efficiently : 

The  logical  first  step  toward  producing  accurate  work  is  to 
provide  physical  standards,  or  master  gages,  to  control  the 
gages.  These  standards  represent  the  rejection  points:  all 
gages  within  these  limits  are  satisfactory;  all  gages  beyond 
these  rejection  points  are  discarded.  The  design  of  these  stand- 
ards is  not  of  great  importance,  except  as  it  assists  in  the  veri- 
fication of  the  inspection  and  working  gages.  In  tha  majority 
of  cases  a  master  of  the  same  design  and  construction  as  the 
gage  gives  very  satisfactory  service.  For  profiles,  tapers  and 
other  similar  forms,  a  male  master  for  a  female  gage  is  often 
the  most  efficient. 

A  drawing,  properly  dimensioned,  gives  those  dimensions 
which  it  is  essential  to  maintain.  This  automatically  controls 
the  design  of  the  gage,  indicating  the  points  for  which  gages 
must  be  provided.  It  also  thus  specifies  the  holding  points  for 
the  work,  as  it  is  a  self-evident  truth  that  the  work  must  be 
located  in  relation  to  the  cutting  tool  from  those  points  on 
which  a  gage  is  applied. 
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The  construction  of  the  gages  should  be  carried  out  under 
the  same  general  principles  that  govern  the  construction  of  the 
tools.  If  a  tool,  or  gage,  tends  to  wear  larger,  the  policy  is  to 
make  it  as  small  as  is  consistent  with  the  manufacturing  con- 
ditions without  going  beyond  the  rejection  points.  If  the  tool, 
or  gage,  tends  to  wear  smaller,  the  reverse  is  true.  Extreme 
refinements  in  measurement  or  construction  only  become  neces- 
sary as  they  approach  closely  to  the  rejection  points. 

After  the  gages  are  completed  and  cheeked  against  the  re- 
jection points  they  may  be  graded  according  to  the  require- 
ments. We  will  assume  that  there  is  a  shop  inspection  and  a 
final  inspection.  This  would  require  three  groups,  one  for  the 
machine  operators,  one  for  the  shop  inspection,  and  one  for 
the  final  inspection.  Those  gages  which  show  the  greatest 
amount  of  variation  within  the  rejection  points  would  be  given 
to  the  machine  operators.  Those  measuring  closest  to  the  re- 
jection points  would  be  used  on  the  final  inspection.  The  in- 
termediate gages  would  be  used  for  the  shop  inspection. 

An  efficient  gage  inspection  is  imperative  in  any  case.  Un- 
der this  plan  all  gages  of  the  same  type  would  be  inspected 
and  regraded  at  the  same  time,  and  the  proper  distribution 
again  made. 

All  persons  who  handle  the  gages  should  be  properly  in- 
structed in  their  use.  It  should  hardly  be  necessary  to  say 
this,  but  in  the  past  much  unnecessary  expense  has  been  caused 
by  abuse  of  gages.  The  final  inspectors  should  establish  the 
standard  method  of  applying  the  gages  to  the  product,  and  all 
other  inspectors  should  be  instructed  accordingly. 

This  plan  would  entail  the  minimum  gage  expense  and  insure 
the  maximum  of  service  from  each  gage.  This  plan  includes 
all  types  of  gages. 

Owing  to  the  fact  that  thread  gages  involve  such  a  large 
number  of  factors,  it  might  be  advisable  to  discuss  this  subject 
in  some  detail. 

The  main  function  of  all  threads  in  ammunition  components 
is  to  hold  two  pieces  together,  and  it  is  advisable  to  use  stand- 
ard forms  of  thread  wherever  possible,  as  the  various  factors 
of  these  standard  threads  are  definitely  established  and  exten- 
sively tabulated. 

A  thread  is  cut  with  a  tool  carrying  a  fixed  form,  whether 
this  thread  is  made  with  a  tap  or  die,  chased  on  a  lathe  or 
milled.  It  is  therefore  evident  that  a  variation  in  the  diameter 
of  one  factor  will  be  accompanied  by  a  corresponding  varia- 
tion in  all  other  diameters  cut  at  the  same  time  with  the  same 
tool.  Statements  have  been  made  to  the  effect  that  the  pitch 
diameter  was  the  most  essential  factor  of  a  thread,  and  efforts 
have  been  made  to  control  that  diameter  to  closer  limits  than 
the  other  diameters,  but  the  statement  is  fallacious,  and  the 
attempts  were  unsuccessful. 

The  pitch  diameter  of  a  screw  is  that  diameter  where  the 
thickness  of  the  thread  and  space  are  equal.  Its  only  function 
is  to  locate  the  angular  flanks  of  the  thread.  If  a  standard 
form  of  thread  is  employed,  this  function  becomes  useless,  be- 
cause a  standard  form  of  thread  carries  with  it  a  definite  rela- 
tion of  these  flanks  with  the  outside  and  root  diameters.  The 
pitch  diameter  of  the  male  thread  does  not  coincide  with  the 
pitch  diameter  of  the  female  thread.  The  essential  require- 
ments of  the  threads  used  on  ammunition  components  are  the 
angle  or  flank  of  the  thread  in  contact,  the  load  and  the  amount 
of  contact  between  male  and  female  threads.  In  most  cases 
the  ammunition  is  so  designed  that  the  "  set  back  "  due  to  fir- 
ing would  hold  the  parts  firmly  in  position  without  any  threads, 
so  that  the  main  consideration  on  such  threads  is  that  they 
be  sufficiently  strong  to  hold  the  parts  together  during  trans- 
portation and  handling. 


In  those  cases  where  the  "  set  back  "  must  be  withstood  by 
the  thread,  one  of  sufficiently  coarse  pitch  should  be  used,  so 
as  to  allow  of  liberal  tolerances  and  still  retain  sufficient 
strength  to  meet  all  conditions. 

It  seems  to  the  writer  that  instead  of  profiting  by  the  expe- 
rience in  this  work  that  has  been  gained  by  the  manufacture 
of  large  quantities  of  similar  articles  for  several  of  the  foreign 
governments,  particularly  in  regard  to  threaded  parts,  and  of 
going  on  from  where  that  work  left  off,  we  are  starting  almost 
at  the  beginning,  and  have  stiU  to  solve  again  many  of  those 
problems  that  were  well  advanced.  For  example,  on  many 
tapped  threads  the  British  inspection  consisted  of  the  use  of 
a  "  go  "  or  minimiun  plug  thread  gage,  which  would  insure 
interchangeability,  and  a  "  not  go  "  or  maximum  plain  plug 
gage  which  would  insure  a  sufficient  area  of  contact.  A  visual 
inspection  of  the  thread  would  insure  that  the  shape  of  the 
thread  or  width  of  flats  at  the  root  diameter  was  sufficient  to 
give  the  required  strength,  as  the  factor  of  safety  in  regard 
to  its  strength  was  large,  and  any  weak  threads  that  met  the 
requirements  of  these  two  gages  would  be  very  evident  at  the 
visual  inspection. 

The  gage  problem  is  about  what  we  make  it  ourselves.  If 
we  attempt  to  create  an  elaborate  and  exacting  system  of 
gages  considering  the  subject  as  an  end  in  itself,  we  will  but 
store  up  for  ourselves  future  trouble  and  great  expense.  If 
we  consider  it  in  its  true  light,  as  a  means  to  an  end,  and 
handle  all  its  many  details  in  the  same  manner,  and  following 
the  same  general  principles  that  are  employed  in  dealing  with 
the  questions  in  regard  to  other  manufacturing  tools,  we  will 
find  it  a  simple  problem.  As  was  stated  before,  the  whole 
subject  is  covered  by  the  first  page  of  this  paper. 

Eaele  Buckingham, 
Captain,  Ord.  Dept.,  U.  S.  R., 

Gage  Manager, 
and 
G.  F.  Matteson. 


The  Dake  Steam  Turbine 

To  THE  Editor: 

I  have  read  with  great  interest  the  paper  on  Commercial 
Analysis  of  the  Small  Steam  Turbine  Situation,  by  W.  J.  A. 
London,  as  published  in  The  Journal  for  December  1917. 

I  note  that  in  enumerating  the  various  types  and  makes  of 
steam  turbines,  the  statement  is  made  that  the  Bliss,  Dake  and 
Wilkinson  turbines  are  either  no  longer  on  the  market  or  are 
not  seriously  competitive.  I  wish  to  correct  this  statement, 
which  may  have  arisen  from  the  fact  that  the  Dake  turbine  is 
no  longer  manufactured  by  the  Dake  American  Steam  Turbine 
Company,  of  Grand  Rapids,  Mich.,  this  company  having  gone 
out  of  business. 

The  Dake  turbines  are  now  being  manufactured  by  the  Pyle- 
National  Company,  Chicago,  111.,  and  there  have  been  built 
and  are  in  successful  operation  22,300  of  them,  aggregating 
some  70,000  hp.  These  turbines  are  of  the  single-stage  im- 
pulse type  made  under  my  patents,  and  substantially  all  of 
them  are  used  in  connection  with  turbo-generator  units.  More 
than  80  per  cent  of  the  electric  headlights  in  operation  on 
steam  locomotives  today  are  driven  by  turbo-generators  manu- 
factured under  the  Dake  patents. 

Chables  W.  Dake. 

Chicago,  III. 
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THE  minutes  of  the  January  meeting  of  the  Council, 
published  elsewhere  in  this  number,  record  the  transac- 
tions of  several  items  of  business  which  will  have  an 
important  bearing-  on  the  Society's  activities  during  the  com- 
ing year,  and  which  I  am  glad  to  comment  upon,  particularly 
in  reference  to  the  committee  appointments  by  President 
Main,  which  are  a  controlling  factor  in  the  management  of  the 
Society. 

On  the  Finance  Committee,  Theodore  Stebbins,  consulting 
engineer  of  New  York  City,  has  been  appointed  in  place  of 
W.  H.  Marshall,  resigned.  Mr.  Stebbins  has  previously  served 
on  the  Membership  Committee  of  the  Society,  and  has  special- 
ized of  late  years  in  the  financial  features  of  engineering 
undertakings. 

Mr.  Robert  M.  Dixon,  Chairman  of  the  Finance  Committee, 
whose  term  of  office  had  just  expired,  was  reappointed.  Dur- 
ing the  past  few  years  the  Society  has  been  more  fortunate 
than  its  members  realize  in  the  sound  financial  administra- 
tion and  progressive  business  policies  its  Finance  Committee 
has  maintained.  Since  Mr.  Dixon  became  Chairman  of  the 
committee  in  1911,  the  membership  of  the  Society  has  increased 
from  4000  to  nearly  9000,  and  the  total  annual  income  from 
$97,600  to  $207,000.  In  1911  the  Society  owed  $81,000,  but 
had,  besides  its  investment  in  the  Engineering  Societies  Build- 
ing, $20,000  in  cash  and  bonds,  and  trust  funds  amounting  to 
$42,000.  At  the  present  time  it  is  owing  nothing,  has  equity 
in  the  enlarged  Engineering  Societies  Building,  and  has  cash 
and  bonds  amounting  to  $130,000,  utilized  in  trust  funds  and 
working  capital. 

During  this  period  the  Finance  Committee  has  consistently 
held  to  the  policy  of  allowing  for  the  annual  budget  only  90 
per  cent  of  the  estimated  income,  reserving  10  per  cent  to  in- 
sure an  annual  contribution  to  the  reserve  fund  to  guard 
against  contingencies.  Its  chairman  has  also  advocated  and 
stood  back  of  the  effective  work  of  the  Increase  of  Membership 
Committee  whereby  the  membership  of  the  Society  has  been 
more  than  doubled,  and  at  the  same  time  the  average  profes- 
sional standing  of  membership  has  been  raised.  The  initia- 
tion fees  were  formerly  used  to  retire  the  certificates  of  in- 
debtedness of  the  land  fund,  resulting  in  the  cancellation  of 
this  indebtedness  last  July,  which  must  be  regarded  as  a  re- 
markable record.  At  the  present  time  50  per  cent  of  the  initia- 
tion fees  are  placed  in  reserve  and  the  balance  is  available  for 
current  expenses. 

This  brief  statement  shows  the  sound  financial  condition  of 
the  Society  and  the  debt  which  its  members  owe  to  the  fore- 
sight and  ability  of  its  Finance  Committee  and  its  able  chair- 
man, whom  Mr.  Main  has  so  fortunately  prevailed  upon  to 
continue  on  the  committee. 

Many  committees  of  the  Society  have  lost  valued  members 
because  of  their  entering  the  service  of  the  Government.  In 
the  case  of  the  Committee  on  Meetings,  John  H.  Barr  left  for 
that  purpose,  and  J.  W.  Upp  of  Schenectady,  who  took  an 
active  part  in  the  interesting  session  on  the  Woman  Worker  at 
the  last  Annual  Meeting,  was  appointed  in  his  place.  The 
regular  appointee  to  the  Committee  is  W.  G.  Starkweather  of 
Boston,  Mass.,  whose  work  as  Secretary  of  the  Boston  Section 


is  widely  known  and  appreciated. 

While  the  requirements  of  the  Committee  on  Meetings  are 
such  that  frequent  meetings  must  be  held,  necessitating  resi- 
dence within  easy  reach  of  New  York,  the  effort  has  been  made 
to  secure  a  committee  as  widely  representative  as  conditions 
will  permit,  and  its  members  now  come  from  the  cities  of 
Schenectady  and  Ithaca,  New  York;  Elizabeth,  N.  J.;  Boston, 
Mass.,  and  one  from  New  York  City.  Prof.  Robt.  H.  Femald, 
of  Philadelphia,  is  the  retiring  chairman,  and  the  last  Annual 
Meeting  and  the  Spiing  Meeting  at  Cincinnati,  which  came 
under  his  direction,  have  been  generally  regarded  as  the  most 
successful  and  enthusiastic  conventions  which  the  Society  has 
held. 

On  the  Publication  Committee  two  new  appointments  were 
required  because  of  war  conditions.  These  are  George  A. 
Orrok,  formerly  mechanical  engineer  for  the  New  York  Edison 
Company,  and  now  consulting  engineer  with  an  office  in  New 
York,  who  has  for  many  years  been  a  student  of  engineering 
periodicals ;  and  H.  H.  Esselstyn  of  Detroit,  Mich.  In  the  ap- 
pointment of  Mr.  Esselstyn,  there  is  brought  to  the  Publica- 
tion Committee  one  who  represents  the  viewpoint  of  our  mem- 
bers of  the  Middle  West,  to  whom  the  Society's  publications 
should  be  of  increasing  importance,  forming  as  they  do  the 
main  connecting  link  between  such  members  and  the  various 
sections  throughout  the  country,  including  New  York.  Mr. 
F.  R.  Low,  who  has  been  chaii-man  for  the  past  five  years  and 
a  member  for  part  of  a  previous  term,  because  of  his  intimate 
acquaintance  with  publishing  and  his  sound  judgment  in  such 
matters,  has  been  a  most  valued  member.  The  regular  ap- 
pointee on  the  committee  is  Ralph  E.  Flanders,  who  has  had 
publication  experience  on  Machinery,  and  is  now  general 
manager  of  the  Jones  and  Lamson  Machine  Company,  Spring- 
field, Vt. 

On  the  Public  Relations  Committee  the  new  appointee  is 
J.  Waldo  Smith,  chief  engineer  of  the  Board  of  Water  Sup- 
ply, New  York  City,  who  has  been  identified  with  important 
public-works  construction  for  many  years. 

Of  all  the  committees  of  the  Society,  none  has  more  arduous 
duties  nor  requires  more  conscientious  effort  than  the  Member- 
ship Conunittee,  on  which  W.  S.  Timmis  is  the  appointee. 
The  Society  has  sustained  a  sad  loss  in  the  death  of  the  for- 
mer chairman  of  the  committee,  L.  R.  Pomeroy,  whose  place 
was  temporarily  filled  during  part  of  the  past  year  by  James 
W.  Nelson,  with  Hosea  Webster  as  acting  chairman.  Mr.  Tim- 
mis  is  a  consulting  engineer  in  New  York  and  has  specialized 
on  printing  machinery  and  the  construction  and  equipment  of 
printing  plants.  Incidentally  he  was  consultant  for  the  large 
plant  where  The  Journal  is  now  printed. 

On  the  Library  Committee,  John  W.  Lieb,  who  retires,  has 
been  succeeded  by  W.  N.  Best,  President  of  the  W.  N.  Best 
Company,  Inc.,  New  York.  This  committee  has  the  duty  of 
serving  on  the  Library  Board,  administering  the  Joint  Libraries 
of  the  four  Founder  Societies.  The  annual  report  of  the 
Board  appears  in  this  number. 

The  House  Committee,  which  is  responsible  for  the  mainte- 
nance of  the  Society's  headquarters  and  for  its  homelike  sur- 
roundings, has  as  its  new  appointee  J.  D.  Maguire,  President 
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of  the  Maguire  Rubber  Company,  of  New  York.  He  sueceeds 
Fred.  A.  SchefSer,  who  has  contributed  generously  of  his  time 
both  in  connection  with  the  House  Committee  and  in  providing 
for  the  pleasure  of  visitors  at  the  annual  meeting. 

To  the  Research  Committee  has  been  added  one  of  the 
strongest  men  in  the  depaitment  of  research  in  the  vicinity 
of  New  York,  Prof.  Walter  Rautenstraueh  of  Columbia  Uni- 
versity, who  succeeds  Ralph  D.  Mershon.  It  is  believed  by 
many  that  the  Research  Committee  affords  the  greatest  oppor- 
tunity in  the  Society  for  useful  service,  through  the  eoodina- 
tion  and  development  of  research  work  in  colleges  and  among 
the  industries.  At  present,  the  Research  Committee  has  sev- 
eral sub-committees   engaged  upon   important  investigations. 

Prof.  Frederick  R.  Hutton  was  reappointed  to  the  Consti- 
tution and  By-Laws  Committee,  where  his  intimate  knowledge 
of  the  history  and  precedents  of  the  Society  are  invaluable. 
Professor  Hutton  of  this  committee  and  Mr.  Dixon  of  the 
Finance  Committee  are  the  two  members  of  Standing  Com- 
mittees who  received  reappointments.  The  President  in  mak- 
ing appointments  tried,  so  far  as  is  possible,  to  distribute  them 
among  the  membership  at  a  distance  from  headquarters  for 
the  obvious  reason  of  bringing  members  in  touch  with  the 
Society. 

The  Standardization  Committee  acts  as  a  coordinating  com- 
mittee to  direct  and  unify  the  standardization  work  conducted 


by  the  several  special  committees  of  the  Society.  Two  new 
members  were  appointed :  Prof.  L.  S.  Marks  of  Harvard  Uni- 
versity and  Massachusetts  Institute  of  Technology,  the  author 
and  compiler  of  the  Mechanical  Engineers'  Handbook  and  at 
present  engaged  upon  expert  work  for  the  Government  in 
connection  with  engines  and  carburetors  for  aeroplanes;  and 
C.  F.  Hirshfeld  of  the  research  department  of  the  Detroit 
Edison  Company. 

Of  perhaps  greater  importance  than  the  personnel  of  our 
present  committees  was  the  preliminary  action  taken  at  the 
Council  meeting,  at  the  suggestion  of  President  Main, 
looking  toward  the  adoption  as  a  fixed  policy  of  the 
Society  of  the  plan  carried  out  under  the  administrations 
of  Dr.  Jacobus  and  Dr.  Hollis  for  nominating  the  Society's 
officers.  This  plan  is  entirely  democratic  in  that  the  Nominat- 
ing Committee  is  made  up  of  representatives  from  the  various 
sections  or  groups  of  sections  throughout  the  country.  The 
Local  Sections  Committee  of  the  Society  has  been  asked  by  the 
Council  to  formulate  rules  for  incorporating  this  plan  into  the 
Constitution  and  By-Laws,  thus  making  it  a  fixed  policy  to 
nominate  officers  through  representatives  who  actually  repre- 
sent the  widely  distributed  membership.  This  is  a  policy 
which  has  been  carried  out  by  the  American  Society  of  Civil 
Engineers. 

Calvin  W.  Rice,  Secretary. 


COUNCIL  NOTES 


A  REGULAR  meeting  of  the  Council  was  held  in  the 
Engineering  Societies  Building  on  January  18,  begin- 
ning at  11  a.  m.  and  continuing  throughout  the 
afternoon.  There  were  present  Charles  T.  Main,  President; 
Past-Presidents  Ambrose  Swasey,  D.  S.  Jacobus,  John  A. 
Brashear,  W.  F.  M.  Goss,  F.  R.  Hutton;  Wm.  H.  Wiley, 
Treasurer;  Robert  H.  Fernald,  D.  R.  Yamall,  John  Hunter, 
H.  de  B.  Parsons,  Fred  N.  Bushnell,  R.  M.  Dixon,  Chairman 
Finance  Committee;  Calvin  W.  Rice,  Secretary;  F.  R.  Low, 
Chairman  Publication  Committee;  and  by  invitation.  Dr.  C. 
R.  Mann  of  the  Carnegie  Foundation  and  Mr.  E.  J.  Mehren, 
Editor  of  the  Engineering  News-Seeord. 

Committee  Appointments:  The  President  announced  the 
following  appointments  to  standing  and  special  committees: 

Finance,  Theo.  Stebbins,  one  year,  R.  M.  Dixon,  five  years 
(reappointment) ;  Meetings,  J.  AV.  Upp,  one  year,  W.  G. 
Starkweather,  five  years;  Publication,  George  A.  Orrok,  one 
year,  H.  H.  Esselstyn,  three  years,  Ralph  E.  Flanders,  five 
years;  Public  Relations,  J.  Waldo  Smith;  Membership,  W.  S. 
Timmis;  Library,  W.  N.  Best;  House,  J.  D.  Maguire;  Re- 
search, Walter  Rautenstraueh;  Constitution  and  By-Laws, 
F.  R.  Hutton  (reappointment) ;  Standardisation,  L.  S.  Marks, 
two  years,  C.  F.  Hirshfeld,  five  years;  Sections,  H.  B.  Sargent. 

Nominating  Committee.  Action  was  taken  toward  continu- 
ing permanently  the  custom  inaugurated  during  the  presiden- 
tial terms  of  Dr.  Jacobus  and  Dr.  Hollis  of  appointing  as  a 
nominating  committee  for  officei-s  representatives  selected  by 
the  various  Local  Sections,  arranged  in  groups  for  this  pur- 
pose.   The  following  resolution  was  passed : 

Voted:  That  the  Sections'  Committee  as  a  special  committee 
of  the  Council,  with  Mr.  Yamall  as  chairman,  be  requested  to 
report  to  the  Council  suggestions  of  procedure  whereby  the 
,  Nominating  Committee  may  be  regularly  chosen  through  the 
nomination  by  sectional  groups  of  the  Society  along  lines 
similar  to  those  of  the  American  Society  of  Civil  Engineers, 


and  in  accord  with  the  custom  of  the  Society  for  two  years. 

Annual  Meeting  Resolutions.  As  recorded  in  The  JournaIi 
for  January,  resolutions  were  passed  at  the  Annual  Meeting 
and  referred  to  the  Council:  (1)  A  resolution  at  the  business 
meeting  providing  for  a  committee  to  investigate  opportunities 
for  cooperation  between  the  Goverimient  and  the  technical 
schools  in  the  training  of  men  for  service  in  the  War  and  Navy 
Departments.  (2)  A  resolution  introduced  by  Sir  Charles 
Ross  at  the  Machine  Shop  Session  calling  for  a  board  to  be 
intermediary  between  manufacturers  and  inspectors,  and  the 
Secretaries  of  War  and  the  Navy,  to  hear  complaints  and  give 
advice;  (The  Journal,  Jan.  1918,  p.  67).  (3)  A  resolution 
adopted  at  the  Gage  Meeting  asking  for  the  certification  of 
all  master  and  reference  gages,  and  standards  of  measure- 
ments, where  so  required,  by  the  Bureau  of  Standards  as  the 
official  agency  for  the  purpose.     (The  Journal,  Jan.  1918.) 

In  respect  to  these,  (1)  the  Council  directed  the  appoint- 
ment of  a  committee;  (2)  a  letter  was  read  from  the  Secretary 
of  War  expressing  appreciation  of  the  Society's  helpfulness 
and  stating  that  it  was  planned  to  take  up  at  once  the  sugges- 
tion of  an  intermediary  board;  (3)  the  Council  approved  and 
referred  the  resolution  back  to  the  Gage  Committee  to  take  up 
with  the  various  Bureaus  of  the  Government,  and  also  asked 
the  Secretary  to  present  it  to  the  Engineering  Council. 

Standardization  of  Bolts  and  Nuts.  In  response  to  a  re- 
quest for  standardization  by  Mr.  C.  B.  Auel,  it  was  voted  that 
the  Engineering  Council  be  requested  to  consider  the  advisabil- 
ity of  placing  under  the  Engineering  Council  all  standardiza- 
tion committeees  of  the  four  societies  to  deal  with  standards 
wherein  two  or  more  societies  are  interested. 

Engineering  Education.  Dr.  C.  R.  Mann,  of  the  Carnegie 
Foundation,  brought  to  the  attention  of  the  Council  the  pro- 
posed plan  of  the  Federal  Board  of  Vocational  Education  to 
divert  the  Engineering  Colleges  of  the  country  for  a  period 
of  five  months  from  their  regular  work  of  training  engineers 
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to  the  training  of  technicians  for  the  war.  Kesolutions  were 
passed  expressing  the  opinion  that  such  a  step  was  unwise  at 
this  time. 

Amendment  to  By-Law  16.  Voted  to  approve  the  following 
revision  of  B16: 

B16a  The  Council  may  in  its  discretion  restore  to  member- 
ship any  person  dropped  from  the  rolls  for  non-pay- 
ment of  dues  or  otherwise  upon  such  terms  and  condi- 
tions as  it  may  at  the  time  deem  best  for  the  interests 
of  the  Society. 

B166  The  Council  may  in  its  discretion  remit  the  dues  of 
any  member  of  the  Society  in  any  grade  who  is  en- 
gaged in  military  or  other  patriotic  service  of  the 
United  States  during  the  continuance  of  the  war  con- 
ditions and  for  a  period  thereafter. 

B16c  The  Council  shall  permanently  exempt  from  dues  any 
member  of  the  Society  who  has  paid  dues  for  thirty- 
five  years  or  who  shall  have  reached  the  age  of  seventy 
years  after  having  paid  dues  for  thirty  years. 

Boiler  Code  Interpretations.  The  record  of  Boiler  Code 
Interpretations  covering  Cases  181  to  184  were  approved  and 
ordered  published  in  The  Journal.  They  appear  elsewhere 
in  this  issue. 

Membership  Badges.  On  recommendation  of  the  Member- 
ship Committee,  a  smaller  size  of  badge  was  approved  for 
those  who  prefer  it  to  the  larger  badge  now  exclusively  used. 

Members  in  Military  Service.  It  was  voted  that  members 
who  have  honored  the  Society  by  entering  the  military  service 
of  the  United  States  shall  receive  all  privileges  of  their  mem- 
bership and  have  their  current  dues  remitted  upon  request. 

Printing  of  Reports.  Printing  was  authorized  of  the  pre- 
liminary report  of  the  Committee  on  Tolerances  in  Screw 
Thread  Fits;  the  report  of  the  Committee  on  Weights  and 
Measures;  and  three  preliminary  reports  by  sub-committees 
of  the  Research  Committee,  covering  Flow  Meters,  Bearing 
Metals,  and  Lubrication. 

Employment  Work.  In  view  of  the  extensive  growth  of  the 
employment  work  of  the  Society,  which  has  been  conducted 


under  the  personal  supervision  of  the  Secretary,  it  was  voted 
that  this  activity  now  be  assigned  to  a  committee  for  its  direc- 
tion, and  it  was  suggested  that  the  work  be  combined  under 
the  same  committee  with  that  of  the  Engineering  Resources 
Committee,  which  now  is  supervising  the  work  of  supplying 
engineers  for  Government  service. 

Isherwood  Bust.  The  Council  accepted  with  deep  appre- 
ciation the  gift  from  Miss  Isherwood  of  a  pedestal  for  the  bust 
of  Admiral  Benjamin  F.  Isherwood,  which  was  presented  to 
the  Society  at  its  Annual  Meeting. 

Appointments.  The  following  committee  and  other  appoint- 
ments were  authorized : 

Engineering  Council.  Charles  T.  Main  was  appointed  a 
member  for  one  year  in  place  of  Arthur  M.  Greene,  Jr.,  re- 
signed. 

Worcester  Section.  On  recommendation  of  the  Sections 
Committee  for  officers  of  the  Worcester  Section:  George  I. 
Rockwood,  Chairman;  H.  P.  Fairfield,  Secretary;  W.  W.  Bird, 
W.  H.  Damon,  George  N.  Jeppson,  F.  W.  Parks. 

Fuel  and  Fuel  Conservation.  As  a  representative  on  the 
Advisory  Committee  on  Fuels  to  the  Bureau  of  Mines,  0.  P, 
Hood. 

Washington  Award.  In  response  to  a  request  from  the 
Western  Society  of  Engineers  for  representatives  to  serve  on 
its  Board  of  Washington  Award  for  Engineering  Achievement : 
M.  E.  Cooley  for  one  year  and  Charles  Whiting  Baker  for 
two  years. 

Junior  Prize  Committee.  A.  L.  DeLeeuw,  Chairman;  J.  A. 
Brooks  and  George  B.  Brand. 

Student  Prize  Committee.  George  B.  Haven,  Chairman;; 
F.  R.  Hutton  and  William  Kavanaugh. 

Machine  Shop  Practice  Committee.  Ralph  E.  Flanders, 
Chairman,  for  one  year,  and  George  Langen,  Henry  Spencer 
and  William  A.  Viall  for  five  years. 

Tellers  of  Election.  R.  F.  Jacobus,  Chairman;  Norman  G. 
Reinieker,  Claude  Hartford. 

.  Calvin  W.  Rice,  Secretary. 


THE   PRESS  ON  THE  WAR  CONVENTION  OF  THE  SOCIETY 


AMERICA  is  just  now  beginning  to  mobilize  her  engi- 
neers so  that  the  present  world  war  may  be  the  last 
great  war.  And  in  the  light  of  this  mobilization  the 
thirty-eighth  Annual  Meeting  of  The  American  Society 
of  Mechanical  Engineers  assumes  extraordinary  interest. 
Thus  the  Iron  Trade  Review  strikingly  characterized 
the  Society's  war  convention,  and  it ,  is  a  matter  of 
gratification  to  report  that  the  magnificent  spirit  of 
patriotism  and  public  service  that  ran  through  its  many  ses- 
sions was  similarly  recognized  in  every  other  press  notice.  The 
Engineering  News-Record  commented  upon  the  timely  ad- 
dresses that  "  dealt  with  the  manifold  and  vital  relation  of  the 
engineering  profession  to  war-supply  requirements."  The 
Evening  Sun  of  New  York  gave  full  credit  to  the  hundreds  of 
mechanical  experts  ■who  have  been  sacrificing  their  time  and 
money  in  war  work  and  who  quietly  and  unostentatiously 
have  aligned  themselves  in  a  solid  phalanx  behind  the  Govern- 
ment. 

The  above  press  comments  are  only  reflections  of  the  general 
attitude  that  is  now  being  taken  toward  the  engineer.  It  is 
becoming  more  and  more  evident  that  in  these  days  of  war  the 
engineer  must  come  out  of  his  "  technical  shell,"  must  become  a 
citizen  of  the  world  ready  to  bear  the  great  economic  and 
social  burdens  that  of  necessity  will  have  to  be  placed  upon 


his  shouldere.  The  troops  are  fighting  valiantly  at  the  front; 
behind  them  are  the  great  national  executive  organizations  that 
direct  their  movements.  But  behind  both  are  the  engineers — 
the  engineers  in  all  fields — whose  thoughts  and  skill  are  con- 
stantly changing  the  state  of  peace  and  war.  Through  many 
of  the  press  reports  there  runs  this  undercurrent  of  thought: 
the  present  condition  of  affairs  seems  to  indicate  that  the  engi- 
neers have  used  their  power  only  to  unloosen  the  great  destruc- 
tive forces  that  are  spreading  havoc  and  misery  broadcast.  It 
is  for  them  to  vindicate  themselves;  to  allow  their  power,  their 
skill  and  the  great  store  of  knowledge  at  their  command  to 
run  into  constructive  channels  so  that  the  great  forces  of 
science  will  be  used  for  man  and  not  against  man,  and  so  that 
the  civilization  of  the  world  that  has  been  built  up  so  slowly 
and  so  laboriously  during  the  long  centuries  of  man's  existence 
on  the  earth  shall  not  perish. 

The  Society  is  well  aware  that  just  at  present  the  need  of 
diverting  engineering  into  more  beneficial  channels  should  oc- 
cupy the  minds  of  all  thoughtful  and  farsighted  men,  and  that, 
the  mechanical-engineering  field  should  and  must  be  so  broad- 
ened as  to  be  able  to  include  the  great  economic  and  industrial 
problems  of  both  today  and  of  the  future. 

Forbes'  Magazine  says  of  the  meeting:  "  Human  engineer- 
ing is  but  one  of  the  many  phases  of  the  mechajiical.  engineer'* 
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broadened  field  in  an  age  when  the  direction  of  industry  is 
more  and  more  passing  to  the  hands  of  '  masters  of  material,' 
represented  by  the  industrial  engineer  whose  business  it  is  to 
provide  both  management  and  workmen  with  scientific  indus- 
trial methods  and  accurate  records  of  production."  And  in 
accord  with  this  development  of  the  field  of  mechanical  engi- 
neering the  Society  held  its  session  on  Management  and  in- 
vited surgeons,  Grovernment  ofiScials,  Red  Cross  directors, 
psychologists,  psycopaths,  social  workers  and  others  to  cooper- 
ate in  putting  back  upon  the  payroll  of  the  world  both  the  war 
cripple  and  the  industrial  cripple  and  thus  make  of  them  use- 
ful and  independent  members  of  the  state  instead  of  objects  of 
■charity.  Not  only  must  the  existing  labor  supply  be  improved 
and  rehabilitated,  but  a  new  supply  must  be  added  in  such  a 
way  that  our  production  and  distribution  in  the  future  will  be 
allowed  to  reach  the  maximum  point  of  efficiency;  and  thus 
at  another  session  of  the  convention  the  question  of  the  em- 
ployment of  women  in  the  skilled  industries  was  considered 
from  a  mechanical  as  well  as  a  psychological  standpoint. 

The  conservation  of  time  and  energy,  of  food  and  fuel,  is  a 
matter  of  the  most  vital  importance  both  at  home  and  abroad. 
The  press  had  only  words  of  praise  for  the  Society's  recogni- 
tion of  this  fact  and  for  its  inclusion  in  its  keynote  session  a 
consideration  of  the  problems  of  conservation  that  the  Govern- 
ment with  the  aid  of  the  engineer  is  attempting  to  solve  today. 

There  was  hardly  an  account  that  did  not  contain  at  least 
one  extract  from  Dr.  Hollis's  address  on  Universal  Service  in 
Peace  and  War.  The  assertion  of  Professor  Kimball  that  "  me- 
chanical engineering  would  soon  include  every  subject  in  the 
world  and  that  the  aims  of  the  Society  ought  to  be  therefore 
redefined,"  was  another  favorite  point  for  press  comment. 

The  fuel  situation  as  outlined  by  Professor  Breckenridge 
was  the  subject  for  much  discussion  and  speculation,  and  the 
statistics  given  by  Mr.  Myers  in  his  paper  on  Preventable 
Waste  of  Coal  in  the  United  States  must  have  touched  a  vital 
chord  in  the  fuel  question,  for  they  were  quoted  again  and 
again.  , 

The  conservation  of  energj-  and  time  as  treated  by  Mr. 
Gregg,  Mr.  Gantt  and  others,  was  heartily  endorsed  by  the 
daily  as  well  as  the  technical  press.  Special  attention  was 
directed  to  the  fact  that  not  only  were  the  timely  subjects  of 
transportation,  airplane  building,  cantonment  construction 
given  to  the  assembled  engineers  for  consideration  but  for  solu- 
tion as  well,  and  the  Iron  Trade  Review  predicted  that  "  un- 
doubtedly the  convention  will  show  fruitful  results  in  coming 
months." 

As  was  expected,  the  valuable  contributions  along  strictly 
technical  lines  which  ordinarily  attract  so  much  attention  were 
relegated  to  a  second  place  by  the  war  subjects.  But  this  is 
only  corroboration  of  the  fact  that  the  country's  needs  during 
the  war  crisis  dominated  the  whole  convention  so  strongly  and 
so  potently,  and  that  so  far  as  the  mechanical  engineers  of  the 
country,  as  represented  in  our  membership,  are  concerned, 
there  is  from  now  on  only  one  task. 


Junior  and  Student  Prizes 

THE  rules  covering  the  awards  of  Junior  and  Student 
Prizes  for  technical  papers  have  been  made  more  com- 
prehensive this  year  in  that  a  definite  standard  has  been  estab- 
lished by  which  the  papers  are  to  be  judged.  According  to 
this  new  standard,  the  prizes  will  be  awarded  for  the  best 
papers  adjudged  from  the  standpoints  of  originality  of  mat- 
ter, applicability  (practical  or  theoretical),  value  as  a  con- 
tribution to  mechanical-engineering  literature,  logical  develop- 


ment (if  contents,  conelusi\'eness,  completeness  and  conciseness. 
Tliese  specifications,  besides  furnishing  the  examining  commit- 
tees with  a  definite  basis  upon  which  to  rate  the  papers  sub- 
mitted, will  also  serve  to  assist  competitors  in  the  preparation 
(jf  their  manuscripts. 

As  to  suggestions  for  topics  of  papers,  besides  the  usual 
specific  technical  subjects,  of  which  there  are  a  large  variety 
in  every  branch  of  the  profession,  papers  dealing  with  how 
the  engineer  can  be  of  sei-\'ice  in  these  days  of  war  are  this 
year  in  order.  In  this  latter  connection  papers  might  well  be 
written  on  such  topics  as  the  following: 

Laboratories  for  war  testing,  including  munitions ;  organiza- 
tion for  war  research  with  special  reference  to  munitions  and 
fuel ;  industrial  reconstruction  plants  to  meet  the  needs  of  war 
industries;  application  of  management  systems  to  war  plants; 
records  of  cost  of  operating  war  plants;  novel  methods  of 
training  and  managing  employees  in  war  plants;  workman- 
sliip  requirements;  safety  devices  and  measures  for  men  and 
women  workers;  new  buildings  for  housing  munitions  plants; 
speed  of  production  in  munitions  plants ;  maintaining  efficiency 
of  machines  used  in  continuous  production ;  specifications 
covering  munitions  requirements;  certification  of  munitions 
gages;  standards  and  interchangeability  in  munitions  parts; 
machine-shop  practice  and  inspection  in  wartime;  increased 
terminal  facilities  in  wartime;  new  responsibilities  of  the  en- 
gineer in  wartime,  etc. 

From  the  technical  standpoint  a  paper  might  well  be  de- 
voted to  any  one  of  the  following  subjects :  a  desciiption  of 
a  new  mechanical  invention  or  piece  of  enginering  apparatus; 
an  accoimt  of  some  original  work  in  the  laboratory,  shop  or 
classroom;  a  description  of  a  novel  modification  to  an  exist- 
ing plant;  an  explanation  of  plans  or  methods  of  proposed 
engineering  work;  a  summai-y  of  present  pi'actice  in  a  given 
mechanical  field  or  an  argimient  for  or  against  a  particular 
mechanical  apparatus,  process,  construction,  etc. 

The  prizes  themselves  and  the  certificates  accompanying  them 
are  both  inducements  to  Junior  Members  and  to  members  of 
Student  Branches  to  enter  these  annual  competitions.  Added 
incentives  are  the  opportunities  furnished  by  the  Meetings 
Committee  and  the  Publication  Committee  of  considering  suc- 
cessful papers  for  presentation  at  the  meetings  of  the  Society 
and  inclusion  in  its  publications. 

The  rules  covering  the  award  of  these  prizes  are  given  in  the 
Year  Book  of  the  Society,  the  1918  edition  of  which  is  about 
to  be  issued.  The  last  date  for  submitting  papers  for  con- 
sideration by  the  Committee  on  Awards  this  year  is  June  30. 
Any  other  information  desired  by  those  who  intend  to  com- 
pete will  be  gladly  furnished  by  the  Secretary. 

Activities  of  the  A.S.C.E.  During  the  Past 
Twenty-five  Years 

AT  the  December  5,  1917,  meeting  of  the  American  Society 
of  Civil  Engineers,  Mr.  Charles  Warren  Hunt,  secretary, 
presented  a  review  of  the  activities  of  the  society  during  the 
past  twenty-five  years.  While  devoted  fundamentally  to  the 
work  of  the  organization,  Mr.  Hunt  has  served  for  even  longer 
than  the  period  it  covers.  The  paper  contains  sections  of  par- 
ticular interest  to  our  Society  as  a  Founder  Society  and  as  a 
sister  organization  with  similar  objects  and  aims. 

Mr.  Hunt  thus  adequately  sums  up  the  functions  of  a  na- 
tional technical  society : 

1  To  advance  engineering  knowledge  and  practice 

2  To  maintain  the  dignity  and  standing  of  the  organization, 
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and  to  preserve  the  high  character  and  professional  quali- 
fications of  its  membership 

3  To  keep  in  touch  with,  and  take  proper  action  on,  all  mat- 

ters in  which  the  relation  of  the  profession  to  the  public 
is  involved,  and  to  render  service  to  tlie  nation  when  occa- 
sion demands 

4  To  do  whatever  is  possible  for  its  members  individually,  and, 

in  general,  to  return  to  them  an  equivalent  for  the  dues 
paid. 

"  The  latter  function  necessarily  takes  the  form  of  provid- 
ing opportunity  for  professional  discussion,  both  formal  and 
informal,  which,  as  in  the  case  of  this  society,  more  than  80 
per  cent  of  the  membership  is  non-resident,  must  be  through 
publications." 

This  latter  statement  by  Mr.  Hunt  applies  with  equal  sig- 
nificance to  our  own  Society,  since,  like  the  Civil  Engineers, 
we  have  a  non-resident  membership  of  80  per  cent.  One 
modification  could  be  applied  to  the  statement  with  justifica- 
tion, however,  and  that  is  that  86  per  cent  of  our  membership 
is  included  in  the  Local  Sections,  an  activity  which  has  dis- 
closed tremendous  possibilities,  many  of  which,  due  to  the  good 
generalship  of  our  present  Committee  on  Local  Sections,  are 
about  to  be  realized.  This  is  as  it  should  be,  for  whether  a 
society's  membership  is  resident  or  non-resident,  all  members 


should  have  ecjual  benefits  from  all  the  activities — meetings, 
publications,  library,  etc. 

Another  significant  paragraph  of  Mr.  Hunt's  paper  is  that 
devoted  to  war  activities.  This  applies  equally  to  all  the  so- 
cieties, and  much  of  the  work  in  this  connection  which  Mr. 
Hunt  describes  has  been  done  jointly  by  all  the  societies  work- 
ing together.  One  unique  contribution  that  the  Civil  Engineers 
have  made,  and  for  which  they  should  be  granted  full  recogni- 
tion, is  the  offering  of  their  former  headquarters  to  the  United 
States  Food  Administration  as  a  central  oflftce  for  its  work  in 
New  York  State.  This  offer  was  made  unqualifiedly  and  was 
gladly  accepted  by  the  Board. 

Other  sections  of  Mr.  Hunt's  paper  describe  the  removal  of 
the  Society  to  its  new  headquarters  in  the  Engineering  So- 
cieties Building  and  show  plans  of  the  new  rooms,  describe 
the  tremendous  work  of  transferring  their  library,  which  con- 
sisted of  89,000  accessions,  of  which  67,000  were  not  duplicated 
in  the  libraries  of  the  Founder  Societies,  gives  a  history  of  the 
local  sections,  meetings,  publications,  special  e.  mmittees,  and 
other  activities  of  the  Society. 

To  the  report  is  appended  a  classification  of  the  library  of 
the  Civil  Engineers,  in  which  work  Mr.  Hunt  has  always 
evinced  a  keen  interest  and  which  he  brought  up  to  a  remark- 
able degree  of  perfection. 


SECRETARY  OF  COOPERATIVE  ACTIVITIES 

Appointment   of  Mr.  Alfred  D.  Flinn  to  the  Secretaryship  of  the   Engineering   Council,   the 
Engineering  Foundation  and  the  United  Engineering  Society 


A  MOST  significant  step  is  the  appointment  of  Mr.  Al- 
fred D.  Flinn,  Member  of  the  American  Society  of 
Civil  Engineers,  to  the  secretaryships  of  the  Engi- 
neering Council,  the  Engineering  Foundation  and  the  United 
Engineering  Society.  Such  an  ap- 
pointment indicates  that  the  neces- 
sity for  concerted  action  in  all  mat- 
ters pertaining  to  the  engineering 
profession  has  been  fully  realized 
and  that  the  professional  solidarity 
that  has  long  been  the  goal  of  engi- 
neers of  vision  is  at  the  point  of 
consummation. 

To  Mr.  Flinn  is  given  a  great  task 
— a  task  ably  begun  by  the  Engi- 
neering Council  through  its  Commit- 
tee on  Public  Affairs,  its  War  Com- 
mittee of  Technical  Societies  and 
through  its  individual  members.  Mr. 
Flinn  is  worthy  of  the  task;  his 
broad  executive  and  organizing  ex- 
perience and  his  great  skill  in  secur- 
ing the  hearty  cooperation  of  all  his 
coworkers  will  stand  him  in  good 
stead  in  his  endeavor  to  make  of  the 
engineering  profession  a  united  pro- 
fession of  service  to  all  mankind. 
A  brief  sketch  of  his  achievements 
and  attainments  follows : 


Alfred  Douglas  Flinn 


Alfred    Douglas   Flinn   was   born    in    New   Berlin,    Union 
County,  Pa.,  August  4,  1869.     He  was  graduated  from  the 


Worcester  Polytechnic  Institute  in  June  1893  and  immediately 
afterward  went  to  Boston.  His  first  engagement  was  with  the 
firm  of  George  S.  Rice  and  George  E.  Evans,  consulting  engi- 
neers, on  surveys  for  the  so-called  "alley  route"  for  a  pro- 
posed elevated  railway  through  the 
heart  of  Boston,  and  on  surveys 
for  the  Muddy  River  Parkway. 
In  November,  1893,  he  obtained 
employment  on  the  Boston  Water 
Works  under  Dexter  Brackett, 
engineer  of  the  distribution  depart- 
ment, and  was  engaged  upon  up- 
keep, operating  and  construction 
duties  and  extensive  tests  of  fire- 
department  apparatus  until  the 
spring  of  1895,  when  he  entered 
the  engineering  oflSce  of  the  Asso- 
ciated Factoi-y  Mutual  Insurance 
Companies  under  John  R.  Free- 
man. Here  he  was  engaged  for 
a  few  months  upon  hydraulic  ex- 
periments and  factory  surveys. 

In  July,  1895,  upon  receiving  an 
offer  from  Dexter  Brackett,  Mr. 
Flinn  became  connected  as  transit- 
man  with  the  distribution  depart- 
ment of  the  engineering  force  then 
being  organized  by  Frederic  P. 
Stearns  as  chief  engineer  of  the 
Metropolitan  Water  Works  for  the 
Boston  metropolitan  district.  He 
had  an  active  part  in  the  creation  of  this  organization  and  in 
the  surveys,   investigations,   designs  and   construction,   rising 
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throug-h  \aiious  ranks  uutil  early  in  1900,  wheu  he  was  made 
principal  office  assistant  in  the  Boston  office,  charged  with  the 
preparation  of  contracts  and  drawings,  investigations  and  mis- 
cellaneous office  work.  This  system  included  the  well-known 
Waehusett  dam  and  the  Wachusett  and  Weston  aqueducts,  to- 
gether with  large  distributing  reservoirs,  pumping  stations  and 
pipe  lines  in  Boston  and  the  surrounding  municipalities.  Dur- 
ing the  winters  of  1900-01  and  1901-02  Mr.  Flinn  gave  a 
course  of  lectures  to  senior  classes  of  the  Lawrence  Scientific 
School,  Harvard  University,  on  water  supply  and  sewerage. 

In  October,  1902,  Mr.  Flinn  was  asked  to  become  managing 
editor  of  the  Engineering  Record  and  removed  to  New  York 
to  take  up  these  new  duties.  Shortly  thereafter  the  Engineer- 
ing Record  was  purchased  by  the  McGraw  Publishing  Com- 
pany and  increased  in  size  and  scope.  In  August,  1904,  he  left 
the  Engineering  Record  to  become  general  engineering  inspec- 
tor of  the  Croton  Aqueduct  Commissioners  under  J.  Waldo 
Smith,  Chief  Engineer,  and  remained  for  a  year  in  that  of- 
fice. During  the  year  he  had  charge  of  the  completion  of  de- 
signs for  the  new  Croton  dam  and  Jerome  Park  reservoir,  pre- 
pared designs  and  contracts  for  the  Cross  River  reservoir  and 
began  those  for  the  Croton  Falls  reservoir,  all  of  these  works 
being  parts  of  the  Croton  water-supply  system  of  New  York 
City. 

During  the  summer  of  1905  the  Board  of  Water  Supply 
of  the  City  of  New  York  was  created  under  special  legislation 
and  Mr.  J.  Waldo  Smith  was  engaged  as  chief  engineer.  Mr. 
Flinn  became  the  first  member  of  Mr.  Smith's  staff  and  with 
him  had  a  large  share  in  the  creation  of  the  engineering  or- 
ganization which  later  earned  an  enviable  reputation  for  its 
efiectiveness,  business-like  methods  and  esprit  de  corps.  Un- 
til August,  1914,  Mr.  FUnn  was  department  engineer  of  head- 
quarters department,  in  charge  of  civil-service  matters,  special 
investigations,  designs,  preparation  of  contracts  and  reports, 
inspection  of  materials,  and  requisitioning  of  supplies  and 
equipment  for  this  large  organization.  August  1,  1914,  Mr. 
Flinn  became  deputy  chief  engineer  and  so  remained  until  he 
assumed  the  duties  of  secretary  for  the  United  Engineering 


Society,  the  Engineering  Foundation,  and  Engineering  Coun- 
cil. The  Catskill  Mountain  water  system  for  providing  500 
million  gallons  daily  additional  supply  of  water  for  New  York 
City,  including  the  Catskill  aqueduct,  the  Ashokan  and 
Kensico  reservoirs  and  other  important  works,  are  so  well 
known  as  to  require  no  detailed  description  in  this  brief  ac- 
count of  Mr.  Flinn's  professional  career. 

From  an  early  period  in  his  engineering  work  Mr.  Flinn  has 
been  a  frequent  contributor  to  engineering  literature,  on  a 
variety  of  subjects,  and  is  one  of  the  compilers  of  the  Water- 
Works  Handbook,  in  the  preparation  of  which  Mr.  Robert 
Spurr  Weston,  of  Boston,  and  Mr.  Clinton  L.  Bogert,  of  New 
York,  were  associated.  This  book  has  been  adopted  by  the 
U.  S.  Army  Engineers. 


Members'  Pins  and  Certificates 

A  slight  increase  has  been  made  in  the  prices  of  pins  and 
certificates  supplied  to  members  of  the  Society.  The  new 
schedule  of  prices  is : 

Dark  blue  enamel  four-leaf  clover  official  badge,  with  letters 
in  bright  gold,  for  honorary-members,  members,  asso- 
ciates and  associate-members : 

Pin   $4.00 

Charm 5.50 

Stick-pin   4.00 

Button   5.00 

Crimson  enamel  four-leaf  clover  official  badge,  with  letters 
in  bright  gold,  for  junior  members: 
Prices  same  as  above. 
Membershi])     certificates,    all    grades,    including    engross- 
ing     $1.50 

A  small  pin,  one-quarter  of  the  size  of  the  present  pin,  can 
now  be  obtained,  price  $3.00,  screw  back.  It  will  probably  be 
some  time  before  a  complete  stock  of  these  pins  is  on  hand, 
but  orders  will  be  placed  on  file  and  will  be  filled  as  early  as 
possible. 


AMONG  THE  LOCAL   SECTIONS 


ANEW  era  in  the  history  of  the  Local  Sections  was 
begun  at  the  Local  Sections  Conference,  held  on  Tues- 
day, December  4,  during  the  Annual  Meeting  of  the 
Society.  Mr.  D.  Robert  Yamall,  Chairman  of  the  Committee 
on  Sections,  presided  and  a  report  on  the  new  By-Laws  gov- 
erning Sections  was  presented  by  Prof.  L.  C.  Marburg,  mem- 
ber of  the  Local  Sections  Committee.  Delegates  representing 
twenty  out  of  the  twenty-one  Sections  were  in  attendance — 
the  largest  proportion  ever  present  at  a  general  meeting.  In 
addition  there  were  representatives  from  four  branches  of  the 
Connecticut  Section,  as  well  as  visitors  from  centers  of  the 
country  interested  in  the  fonnation  of  sections. 

The  conference  was  divided  into  two  parts ;  first,  a  luncheon, 
at  which  the  Sections  delegates  had  an  opportunity  to  meet 
informally  the  members  of  the  Council,  and  second,  a  business 
meeting.  The  latter  was  arranged  to  develop  four  topics  of 
imj)ortance  to  all  the  Sections  at  this  time :  1.  The  new  By- 
Laws  and  the  Sections.  2.  Cooperation  between  Sections  and 
other  local  societies.  3.  How  the  Sections  can  secure  papers. 
4.  The  Sections  and  research. 

The  first  of  these  topics  was  ably  presented  by  Prof.  L.  C. 
Marburg,  member  of  the  Committee  on  Local  Sections,  in  the 
form  of  a  paper  which  will  be  given  in  full  in  the  next  issue 


of  The  Journal.    The  other  topics  were  developed  in  the  form 
of  informal  discussion,  an  account  of  which  follows. 


DISCUSSION  AT  THE  CONFERENCE 
Cooperation  Between  Sections  and  Other  Societies 

Profes.sor  Ratjtenstrauch  (Sections  Committee)  :  The 
Committee  on  Sections  has  been  very  much  interested  in  the  work 
of  the  different  Sections  in  cooperating  with  the  local  engineering 
organizations.  We  find  that  the  Sections  in  St.  Louis,  Milwaukee, 
Chicago  and  Detroit,  which  we  visited  about  a  month  ago,  are 
worliiug  toward  a  better  cooperation  on  the  part  of  the  local  en- 
gineering organizations  with  our  national  Society,  and  these  visits 
have  been  sources  of  inspiration  and  encouragement  to  us,  and 
we  hope  that  during  the  coming  year  we  may  have  an  opportunity 
to  visit  other  Sections  and  become  acquainted  with  the  work  which 
is  going  on. 

It  is  almost  impossible  to  maintain  a  separate  and  distinct  or- 
ganization in  any  community  without  cooperating  with  the  local 
sections  or  branches  of  other  national  organizations  and  local 
engineering  organizations  that  are  in  the  community.  Where 
there  is  an  engineers'  club  we  find  that  it  is  inevitably  the  case 
that  our  Local  Section,  together  with  other  local  sections  of  the 
other  national  organizations,  group  about  the  engineers'  club  or 
engineers'  society  as  a  focal  point.  In  Birmingham,  where  there 
is  no  engineers'  club,   the  Alabama  Technical  Society  was  formed 
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and  membership  ip  that  society  is  limited  to  those  who  are 
members  of  the  local  sections  of  national  organizations.  Thus 
there  seems  to  be  a  demand  for  some  centralizing  element  or  in- 
fluence that  the  different  engineering  organizations  may  group 
about,  and  it  is  only  through  the  cooperation  of  the  local  societies 
in  this  way  that  I  think  we  can  grow  both  as  Sections  and  as  a 
national  organization. 

Mr.  Engel  (Chicago)  :  We  have  the  Western  Society  of  En- 
gineers in  Chicago — a  general  engineering  body,  composed  mainly 
of  civil  engineers,  with  some  electrical  engineers  and  mechanical 
engineers  among  its  membership.  They  offered  us  various  en- 
couragements to  meet  with  them.  At  first  we  had  an  idea  that 
the  mechanical  engineers  would  not  gain  very  much  by  an  alElia- 
tiou  with  them.  The  Sections  Committee  gave  us  a  different 
viewpoint,  and  we  are  going  to  meet  with  them  now,  and  be  one 
with  them.  We  have  cooperated  with  the  other  engineers  in  the 
formation  of  a  Citizens'  Unit,  and  also  in  the  formation  of  the 
whole  of  the  First  Illinois  Regiment  of  Engineers. 

It  has  been  my  own  conception,  as  I  have  viewed  the  problems 
in  Chicago,  which  is  the  second  city  in  America — a  city  which  in 
some  respects  is  more  the  center  of  the  country,  and  more  the 
center  of  industry  than  New  York — that  the  close  and  cordial 
cooperation  of  all  of  the  engineering  organizations  in  that  city 
may  ultimately  bring  about  the  erection  of  a  second  engineering 
headquarters,  which,  to  many  of  us,  would  be  of  more  value,  per- 
haps, than  the  building  in  New  York. 

The  first  step,  however,  in  doing  big  things  is  real  cooperation 
between  the  engineers,  and  that  has  been  the  propaganda  that  the 
Committee  on  Sections  has  been  carrying  on.  The  engineers  must 
combine  their  purely  local  questions  with  a  view  to  promoUng  the 
general  welfare  of  the  profession  as  a  whole,  while  at  the  same 
time  maintaining  a  certain  individuality  in  order  that  the  technical 
interests  of  a  particular  profession  will  be  taken  care  of.  In  this 
building  we  have  a  bringing  together  of  all  of  the  national  engi- 
neering societies.  It  is  a  kind  of  afliliation,  a  cooperation  which 
could  easily  be  brought  about  in  Chicago. 

Mk.  Radcliffe  (St.  Louis)  :  We  have  been  cooperating  with 
the  local  sections  of  the  national  societies  in  St.  Louis  for  many 
years.  It  came  about  very  largely  as  the  result  of  an  agreement 
entered  into  by  the  local  society  a  number  of  years  ago  to  the 
effect  that  each  section  of  a  national  society  should  present  not 
less  than  two  papers  each  year  at  a  meeting  to  which  members  of 
the  other  local  organizations  in  St.  Louis  would  be  invited.  This 
has  helped  us  to  secure  good  papers,  and  we  have  been  assured  of 
at  least  six  meetings  a  year.  The  organization  is  called  the  As- 
sociated Engineering  Societies  of  St.  Louis. 

There  is  a  point  that  it  might  be  well  to  emphasize,  and  that 
is  in  making  your  arrangements  for  cooperating  with  the  local 
sections  of  the  various  national  societies,  do  not  lose  your  own 
identity.  We  have  avoided  that  this  year  by  planning  a  definite 
program,  with  one  monthly  meeting  of  the  Local  Section  of  the 
A.S.M.E.  from  September  to  May,  and  we  hold  that  meeting  re- 
gardless of  the  two  joint  meetings  which  the  A.S.M.E.  is  responsi- 
ble for  as  members  of  the  Associated  Engineering  Societies  of  St. 
Louis,  which  may  be  given  any  time  of  the  year. 

Mr.  Hoexter  (Detroit)  :  We  have  the  Detroit  Engineering 
Society,  an  organization  which  has  about  six  hundred  memberg. 
The  mechanicals,  civils,  architects  and  automotive  engineers  are 
particularly  strong  in  the  city,  and  the  Detroit  Engineering  So- 
ciety has  taken  it  upon  itself  to  provide  speakers,  representing  the 
various  organizations.  The  individual  societies  might  ordinarily 
get  out  as  many  as  twenty-five  men  to  a  meeting,  which  is  rather 
discouraging  for  a  speaker  with  a  national  reputation,  whereas 
if  the  Detroit  Engineering  Society  brings  him  to  the  city,  we  are 
as.sured  of  an  audience  which  fills  the  hall  to  capacity. 

Profes.sor  Fairfield  (Worcester):  "What  has  the  Section 
done  to  cooperate  with  the  profession  at  large?  "  In  Worcester 
there  are  no  prominent  engineering  societies.  We  are  strictly  an 
industrial  city,  and  we  have  a  technical  school  of  some  note.  We 
seemed  to  find  that  the  Boston  Section  appealed  to  a  considerable 
number  of  us,  but  that  as  far  as  the  industries  went  it  did  not 
attract  them.  When  the  members  of  the  Society  began  to  con- 
sider the  fact  that  Worcester  was  to  be  given  a  chance  to  have 
the  President  of  this  great  Society,  we  began  to  discuss  the  ques- 
tion to  see  if  we  could  not  have  the  A.S.M.E.  cooperating  with 
the  industries  in  such  a  way  as  to  interest  those  men  who  are 
prominent  in  the  industries,  largely  in  machine-tool  building  and 
similar  industries.  We  also  have  a  considerable  alumni  of  the 
Worcester  Polytechnic  Institute,  located  in  the  city  and  near  it, 
many   of   them   connected   with   the   industries,   so  that   the   Wor- 


cester Section  instead  of  cooperating  with  other  sections  of  other 
societies,  undertook  to  cooperate  with  the  industries  and  with  the 
Alumni  of  the  Worcester  Polytechnic  Institute,  and  to  bring  the 
student  body  also  in  contact  with  the  A.S.M.E.  This  is  a  good 
form  of  cooperation  to  be  considered  in  many  of  these  smaller 
cities.  It  can  be  done  well  where  a  city  is  the  central  or  focusing 
point  of  a  number  of  towns. 

Mr.  Geier  (Cincinnati)  :  We  have  formed  in  Cincinnati  a  joint 
association  of  electrical  and  civil  engineers  called  the  Engineers' 
Club.  We  have  meetings  once  a  month  and  after  every  meeting 
we  have  refreshments,  at  a  series  of  small  tables  seating  four  to 
six  persons.  In  that  way  the  men  present  get  thoroughly  ac- 
quainted with  each  other.  We  have  ten  meetings  a  year,  and  out 
of  the  ten  meetings  we  undoubtedly  have  eight  at  which  the  papers 
are  of  such  a  character  as  to  bring  out  an  attendance  of  200 
members  or  more. 

Many  of  the  professors  of  the  University  of  Cincinnati  are 
members  of  the  club  and  it  seems  to  be  an  excellent  thing  to  bring 
these  professors  into  contact  with  the  practical  men  who  are  doing 
the  work  in  the  field  of  industry,  and  it  is  having  its  effect  on 
teaching  in  the  engineering  colleges.  There  are  many  places  in 
the  United  States  where  the  same  conditions  prevail  and  we  ought 
to  make  a  strong  effort  to  bring  into  our  Society  the  members  of 
the  different  engineering  colleges  and  schools.  It  is  very  helpful 
to  the  practical  men  of  affairs  to  have  the  students  and  the  pro- 
fessors at  their  meetings — it  broadens  their  viewpoint.  In  Cin- 
cinnati we  are  getting  something  of  that  bigger  outlook  and  vision 
which  Mr.  Marburg  has  so  well  spoken  of. 

Mr.  Klinck  (Birmingham)  :  The  Alabama  Technical  Asso- 
ciation is  a  result  of  cooperation.  Membership  in  the  Alabama 
Technical  Association  can  only  be  held  by  men  who  are  members 
of  one  of  the  national  organizations  which  have  representatives  in 
the  city,  the  mechanical  engineers,  electrical  engineers,  the  mining 
engineers,  the  chemical  engineers  and  the  architects.  Where  those 
societies  have  the  ordinary  membership,  the  men  in  college  can 
come  in.  We  are  going  to  make  the  Alabama  Technical  Associa- 
tion stand  for  something  in  the  state,  not  only  along  engineering 
lines,  but  as  a  public-service  proposition. 

Professor  Rautenstrauch  :  In  order  to  successfully  carry 
out  cooperation,  there  must  be  some  definite  objective  as  the  basis 
upon  which  cooperation  can  be  made.  One  can  have  social  coop- 
eration, cooperation  in  organization,  cooperation  in  the  technical 
papers  and  technical  meetings,  etc.  Thus  each  section  should 
definitely  find  the  objective  for  the  year  on  the  basis  of  which  coop- 
eration shall  be  carried  out.  Cooperation  is  a  rather  fascinating 
term,  but  if  it  is  allowed  to  stand  in  the  air,  there  will  be  no  par- 
ticular element  about  which  there  can  be  crystallization  of  effort. 
We  as  engineers  are  organizers,  and  it  should  be  a  simple  prob- 
lem for  each  Section  to  study  its  local  conditions  and  then  go 
ahead  and  appoint  as  committees  in  charge  of  the  matter  those 
who  will  be  able  to  bring  about  the  necessary  influences  to  get 
the  work  and  the  objective  clearly  defined. 


How  THE  Sections  Can  Secure  Papers 

Professor  Richards  (Sections  Committee)  :  Last  July  the 
Chairman  of  the  Committee  on  Sections  addressed  a  letter  to  each 
of  the  Local  Chairmen.     Part  of  the  letter  reads  as  follows : 

"  The  Committee  on  Sections  recognizes  that  the  Sections  em- 
phasize the  national  scope  of  the  Society,  and  through  them  mem- 
bership is  made  of  greater  value  to  each  individual. 

"  Next  in  importance  to  the  work  of  the  Sections  is  the  de- 
velopment of  The  Journal  and  Transactions,  and  the  Sections 
are  expected  to  perform  a  real  service  in  this  essential.  As  engi- 
neers, we  know  that  only  through  organization  and  by  having 
certain  individuals  charged  with  a  definite  responsibility  can  an 
objective  be  accomplished. 

"  In  a  Society  as  large  as  ours,  the  personal  element  is  largely 
developed  through  the  point  of  contact  between  member  and  Ijocal 
Section  and  it  is  evident  that  if  the  best  publication  is  to  be 
issued,  it  must  be  supported  by  the  active  interest  and  work  of  the 
Sections.  The  Journal  should  contain  each  year  at  least  two 
technical  papers  of  live  interest  from  each  of  the  Sections.  Take 
for  instance  the  paper  by  W.  P.  Barba  on  Industrial  Safety  and 
Principles  of  Management,  presented  before  the  Philadelphia 
Section,  December  1915,  which  was  considered  of  so  much  interest 
that  it  not  only  was  published  in  The  Journal,  but  was  later 
selected  for  presentation  at  the  1916  Annual  Meeting.  See  the 
yellow  pages  in  the  July  1916  Journal  for  other  examples. 
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"  If  these  facts  were  generally  kuown  to  the  individual  members 
of  Sections,  we  believe  members  would  submit  more  papers  to  the 
Society. 

"  The  Committee  ou  Sections  therefore  suggests  as  a  uniform 
practice  that  each  Ijocal  Section  make  a  special  effort  this  year 
to  contribute  technical  papers  and  data,  through  the  establish- 
ment of  the  following  organization : 

■■  Appoint  a  committee  of  three,  particularly  qualified,  to  study 
the  local  field,  determine  what  papers  and  data  your  Section  is 
best  qualified  to  contribute,  solicit  the  contributions  of  papers 
from  your  local  engineers  and  report  to  the  Committee  on  Sections. 
We  would  call  attention  to  the  fact  that  these  papers  need  not 
be  long.  In  fact,  brief,  concise  statements  of  valuable  information 
often  are  of  equal  interest  and  value  to  longer  papers. 

"  Appoint  a  committee  of  two,  qualified  by  broadness  of  vision 
to  investigate  what  researches  may  be  most  effectively  carried  out 
because  of  the  particular  engineering  work  being  done  in  the 
locality.  Men  who  are  particularly  fitted  to  organize  and  conduct 
these  researches  and  report  the  findings  to  the  Committee  on 
Sections  should  be  appointed." 

The  Committee  on  Sections  felt  that  it  was  particularly  im- 
portant to  have  a  Committee  on  Papers  organized  in  each  Sec- 
tion and  that  the  committee  be  charged  with  the  work  of  stimulat- 
ing the  members  in  the  preparation  of  papers  of  merit.  The  papers 
should  not  be  mere  verbal  discussions,  but  should  be  prepared 
in  a  somewhat  formal  way  so  that  they  may  be  discussed  formally, 
and  so  that  they  may  be  presented  to  the  Committee  on  Meetings 
as  possible  material  for  publication  in  the  TR.\^'SACTIO^■s,  and  for 
presentation  at  some  of  the  meetings  of  the  national  Society. 

It  has  often  been  stated  that  we  get  out  of  an  organization  just 
exactly  what  we  put  in  it,  and  that  is  a  thing  we  must  keep  con- 
stantly before  us.  We  will  get  out  of  this  Society  just  exactly 
what  we  put  into  it  and  one  of  the  things  that  each  of  us  should 
feel  desirous  of  putting  into  it  is  a  contribution,  from  time  to 
time,  of  the  things  we  know  about  and  are  interested  in  as  engi- 
neers and  are  competent  to  discuss.  It  is  an  unfortunate  com- 
mentary on  this  country  that  there  are  no  technical  publications, 
outside  of  the  journals  and  transactions  of  the  national  engi- 
neering societies,  which  are  really  engineering  periodicals.  We 
have  a  host  of  trade  papers,  but  no  engineering  publications  like 
the  London  Engineer,  the  Zcitschrift,  or  the  Revue  de  Mecanique. 
Very  few  of  the  national  engineering  periodicals  will  publish  an 
article  which  has  a  differential  sign  or  an  integral  sign.  Outside 
of  a  publication  such  as  our  Jouenal,  there  is  no  place  where 
real  contributions  to  the  literature  of  engineering  are  made,  ex- 
cept as  they  are  presented  in  semi-popular  form  and  reflect  the 
immediate  engineering  of  the  time.  In  expressing  the  Commit- 
tee's views,  I  am  sure  the  national  Society  will  agree  that  It  Is 
exceedingly  important  that  the  technical  information  which  the 
members  of  the  Local  Sections  have  should  see  the  light  of  day. 

Mr.  Fkench  (New  York)  :  At  the  Conference  Luncheon  this 
noon.  Professor  A.  M.  Greene  threw  out  the  suggestion  that  In 
years  to  come  the  best  papers  would  probably  come  to  the  So- 
ciety for  the  general  meetings  through  the  Sections.  As  a  com- 
mentary on  that,  I  would  like  to  call  attention  to  the  fact  that 
at  the  1917  Annual  Meeting  we  have  assigned  on  the  general 
program,  as  a  result  of  a  review  of  the  Sections  papers  for  the 
past  year  made  by  the  Publication  Committee,  four  Sectiohs 
papers.  Last  year  we  had  five  or  six.  As  a  general  rule  there 
are  about  half  a  dozen  Section  papers,  selected  from  those  pub- 
lished in  The  JoTjENAL,  which  are  given  for  discussion  at  the 
Annual  or  Spring  Meetings  of  the  Society. 

I  think  that  clearly  indicates  that  the  bulk  of  the  papers  pre- 
sented before  the  Sections  are  either  quite  local  in  character,  or 
else,  as  Professor  Richards  has  just  suggested,  more  popular  in 
character  than  would  be  considered  as  suitable  for  permanent 
record  in  the  annual  volume  of  Thansactions.  As  a  matter  of 
course  that  would  be  expected.  It  is  desired  to  have  the  Sections' 
meetings  of  general  interest  and  treat  subjects  of  local  interest, 
and  I  doubt  very  much  whether  many  Sections  meetings  can  be 
devoted  to  the  highly  technical  matters  that  the  Society  would 
wish  to  put  on  record  in  the  annual  volume  of  Teansactions. 

Nevertheless,  I  would  like  to  Impress  upon  all  of  the  Sections' 
representatives  that  the  strength  of  the  publications  of  the  Society 
must  eventually  rest  with  the  Sections,  and  it  Is  very  evident  why 
that  is  so.  It  cannot  be  expected  that  a  committee  of  five  mem- 
bers, the  majority  of  whom  necessarily  live  in  the  East,  acting  as 
a  Committee  on  Meetings,  can  select  papers  for  the  Annual  and 
Spring  Meetings  which  will  be  entirely  representative  of  engineer- 
ing  progress  in   this   country.     Engineering  is   too   varied   in   its 


characteristics  and  the  country  is  too  large  to  make  it  possible 
for  any  five  men  to  secure  thoroughly  representative  papers.  With 
twenty-one  Sections,  such  as  we  have,  representative  of  different 
parts  of  the  country  from  coast  to  coast,  and  from  Canada  to 
Louisiana,  we  ought  to  be  able  to  put  on  record  the  most  im- 
portant engineering  events  that  are  occurring  throughout  the 
country.  It  ought  to  be  possible  for  the  members  of  any  Local 
Section  to  so  keep  in  touch  with  the  engineering  progress  In  their 
vicinity  that  two  or  three  papers  a  year  could  be  secured  dealing 
with  the  important  events  in  their  vicinity.  For  example,  from 
the  Pacific  slope  we  would  naturally  have,  as  we  did  this  last  year, 
a  paper  on  oil  refining,  or,  as  in  a  previous  year,  a  paper  on  gold 
dredging,  or,  as  at  another  time,  a  paper  by  Professor  Durand  on 
the  hydroelectric  developments  of  the  Pacific  slope.  In  New  York 
we  would  expect,  as  we  have  already  had,  a  paper  on  elevators 
for  tall  buildings.  From  the  Northwest  we  would  expect  papers 
ou  coal  handling,  and  grain  handling,  such  as  we  have  already  had, 
and  from  New  Orleans  on  the  drainage  and  irrigation  work  car- 
ried on  there. 

What  is  desired  is  to  have  the  backing  of  some  committee  for 
every  paper  that  is  published  in  The  Jottenal,  so  that  it  is  known 
that  the  paper  is  of  some  merit  in  the  judgment  of  a  body  of  our 
representative  enginci-rs.  For  example,  if  in  Chicago  there  should 
be  some  engineering  developments,  some  research  engineering 
processes,  upon  which  a  paper  could  be  secured  which  might  not 
be  considered  very  suitable  for  a  joint  discussion  or  a  local  meet- 
ing, but  would  be  worthy  of  publication  in  The  Joubnax  and  for 
publication  in  the  Te.\nsactions  afterward,  might  it  not  be  possi- 
ble for  the  Local  Committee  to  secure  that  paper,  present  it  at  a 
meeting  where  some  other  more  popular  paper  was  given,  pre- 
senting it  by  title,  or  by  giving  a  very  brief  abstract  of  it,  and 
stating  that  it  would  appear  in  The  JotTRNAl,  and  call  for  dis- 
cussion ? 

We  need  about  two  papers  a  year  from  each  Section,  papers  of 
sterling  merit,  to  keep  The  Jouenal  up  to  the  standard  required 
for  a  representative  mechanical-engineering  journal  in  this  coun- 
try, and  the  problem  is  to  work  out  some  basis  on  which  the  Local 
Sections  can  get  these  papers.  I  believe  that  through  the  Sections 
Committee  and  the  Publication  Committee  a  method  could  be 
worked  out  by  which  the  important  engineering  developments  will 
come  to  the  Society  for  permanent  record. 

A  little  incident  came  to  my  attention  yesterday.  I  was  talking 
to  one  of  our  librarians.  He  mentioned  that  the  searches  called 
for  and  the  other  work  and  investigations  done  by  the  library  em- 
ployees were  more  frequently  for  members  of  this  Society  than  for 
any  other  society.  We  know  that  our  members  send  in  a  large 
number  of  calls  to  the  library  for  information,  and  I  believe  that  it 
is  largely  due  to  the  fact  that  in  The  Journal  we  have  reviews 
of  important  articles  in  other  periodicals.  Apparently  the  effort 
to  make  The  Jouenal  representative  of  engineering  progress 
through  those  reviews  is  being  appreciated  by  the  membership. 

Now,  cannot  we  make  it  more  appreciated  by  having  the  Sec- 
tions get  together  the  material  that  represents  the  engineering 
development  going  on  in  the  country — the  machine-tool  industry 
in  Cincinnati,  the  hydroelectric  development  work  on  the  Pacific 
slope,  and  so  on  throughout  the  country,  and  have  the  material 
come  in  backed  by  the  committee  in  the  particular  section  where 
the  material  is  secured,  so  that  when  the  Publication  Committee 
receives  it  they  know  it  is  good  matter  and  worthy  not  only  to 
be  published  in  The  Jottenal,  but  later  to  be  presented  at  the 
Conventions  and  to  appear  in  the  annual  volume  of  Transactions. 

Mr.  StarkW'E.\ther  (Boston)  :  The  Sections  stand  for  the 
Society  to  a  large  percentage  of  the  members,  men  who  never  come 
to  New  York,  and  never  see  the  activities  in  the  Engineering 
Building,  or  attend  an  annual  convention.  We  in  Boston  are 
very  favorably  and  fortunatel.v  situated,  in  that  we  draw  from  a 
large  membership,  and  we  have  a  variety  of  Interests.  Our  Sec- 
tion has  appointed  a  Research  Committee  and  a  Papers  Com- 
mittee. We  have  had  three  general  meetings  this  season — one  on 
trench  warfare,  one  on  aeroplanes,  and  one  on  shipbuilding.  One 
of  the  subjects.  The  Building  of  a  Modern  Plant  for  Submarine 
Destroyers,  would  make  a  good  paper. 

Mr.  White  (Milwaukee)  :  We  have  planned  a  meeting  which 
we  think  will  result  in  a  paper  of  general  interest,  and  that  is  on 
the  question  of  forgings.  We  have  in  Milwaukee  the  largest 
forging  press  west  of  Pittsburgh.  That  press  at  the  present  time 
is  running  night  and  day,  mostly  on  Government  work,  varying 
from  guns  on  down.  It  is  proposed  to  hold  our  meeting  at  the 
works  where  the  press  is  located  and  have  addresses  by  about  six 
of  the  technical  experts  who  have  to  do  with  the  forgings.     We 
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propose,  for  instance,  to  ask  a  chemical  man  to  tell  ns  about  the 
billets,  about  the  basic  and  open-hearth  processes.  Then  we 
propose  to  have  the  superintendent  of  the  forging  plant  tell  us  his 
difficulties  in  forging — the  time  of  heating,  the  kind  of  ingots  he 
wants  for  certain  forges,  etc. — and  then  we  propose  to  make  a 
visit  to  the  forging  shop  and  see  the  forging  press  in  operation. 

After  this  first  meeting  we  intend  to  have  another  meeting  with 
discussions  by  technical  engineers  as  to  the  possibilit.v  of  adapt- 
ing, for  instance,  low-carbon  forgings,  high-carbon  forgings,  nickel 
steel,  chrome  and  vanadium,  etc..  to  the  different  work. 

Mr.  Prindle  (New  York)  :  The  New  Tork  Section  has  tried  an 
expedient  that  promises  very  well.  On  our  announcement  post- 
cards we  have  space  for  suggestions  for  papers  and  we  also  make 
a  place  on  the  reply  postal  card  for  suggestions.  This  has  resulted 
in  a  wealth  of  suggestions  which  insures  getting  a  paper  that  is 
bound  to  be  popular. 

JlK.  Delany  (San  Francisco)  :  There  seem  to  be  two  diffi- 
culties at  present  in  securing  papers  in  San  Francisco.  One  is  that 
a  great  many  of  the  best  engineers  are  away  from  San  Francisco 
on  special  work  for  the  Government.  Several  declined  for  the 
reason  that  they  were  doing  special  work  that  is  confidential  at 
the  present  time.  That  is  a  difficulty  which  is  probably  met  with 
in  other  Sections,  and  in  San  Francisco  we  would  like  to  know 
if  there  is  any  way  of  overcoming  it. 

Mr.  Sargent  (New  Haven):  We  recently  bad  a  meeting  of 
the  Connecticut  Section  under  the  auspices  of  the  New  Haven 
Branch  at  which  Professor  L.  P.  Breckenridge  gave  a  paper  on 
the  Conservation  of  the  Coal  Supply.  The  paper  will  be  read 
at  the  Convention  under  the  title  of  The  Fuel  Problem.  That  is 
our  first  contribution.  We  expect  to  have  two  or  three  others, 
perhaps  more,  during  the  year,  and  will  endeavor  to  have  these 
of  local  interest,  and  technical  interest,  but  in  Connecticut — not 
more  perhaps  than  other  places — the  mechanical  engineer  is  a 
member  of  the  manufacturing  corporation,  and  he  very  soon 
reaches  a  point  where  he  is  not  permitted,  perhaps,  to  be  too 
explicit  in  the  matter  he  gives  out,  giving  in  too  much  detail 
something  that  concerns  his  particular  manufacturing  plant,  and 
this  is  especially  true  at  the  present  time  as  the  country  is  at  war. 

For  instance,  we  have  in  Waterbury  perhaps  the  largest 
interests  in  the  manufacture  of  brass  in  the  country,  and  it  would 
be  rather  difficult  at  the  present  time  to  have  any  of  the  engineers 
employed  in  these  various  brass  mills  deliver  a  paper.  We  are 
manufacturing  munitions  in  New  Haven  and  in  Bridgeport  in 
large  quantities.  We  are  manufacturing  in  New  Haven  and  in 
Hartford  the  Lewis  machine  gun.  It  would  also  be  very  difficult 
to  get  men  to  give  a  paper  on  these  subjects. 

Mr.  Langen  (Cincinnati)  :  We  have  had  no  trouble  in  getting 
papers.  We  get  them  nearly  all  by  personal  contact,  going  to  see 
the  member  and  having  a  talk  with  him  and  telling  him  what  is 
expected.  We  ask  him  to  make  the  paper  short,  and  ask  him 
to  stand  for  all  of  the  questions  that  the  members  care  to  ask. 
If  a  member  has  a  paper  which  will  take  forty-five  minutes  In  its 
presentation,  there  will  probably  be  an  hour  or  an  hour  and  a  half 
of  discussion.  The  members  ask  all  sorts  of  questions  and  the 
discussion  usually  brings  out  more  than   the  paper. 


The  Sectio.ns  and  Research 

Professor  Raittenstrauch  :  The  question  of  research  is  very 
important,  because  it  tends  to  raise  the  plane  of  activity  of  the 
J>ocal  Sections  of  the  Society.  Unless  we  have  some  definite  objec- 
tive of  this  sort,  we  are  very  liable  to  go  to  a  lower  level  of 
operation  than  we  would  ordinarily  go  if  spurred  on  by  this  sort 
of  an  incentive. 

The  difficulty  lies  very  largely  in  making  clear  just  what  sort 
of  thing  is  required  under  the  head  of  research.  The  term  gen- 
erally strikes  a  little  fear  in  the  heart,  as  usually  associated  with 
something  rather  profound,  like  the  integral  sign  Professor  Rich- 
ards referred  to  a  while  ago.  A  great  deal  of  research  does  not 
consist  of  that  sort  of  thing  at  all,  but  consists  of  rather  sys- 
tematic and  logical  arrangement  of  subject  matter  which  need 
not  necessarily  be  symbolicall.v  or  formidably  presented. 

There  are  in  a  great  many  Sections  problems  that  are  peculiar 
to  that  Section,  and  it  is  an  attempt  to  bring  out  the  particular 
things  that  are  of  interest  in  that  Section  that  the  Committee  on 
Research  is  being  formed.  The  difficulty  in  doing  this  sort  of 
thing  is  generally  in  the  definition  of  the  problem,  and  very  often 
a  considerable  contribution  to  research  is  made  by  simply  defining 
the  problem.     There  is  no  difficulty  in  getting  men  to  work  on  a 


particular  line  of  investigation  if  the  importance  of  that  line  is 
pointed  out.  That  is  what  makes  the  difference  between  the  big 
Ijhysicist  and  the  little  physicist.  The  big  physicist  can  define 
what  sorts  of  problems  are  real  problems,  and  the  little  physicist 
is  a  man  who  fiddles  around  with  something  that  is  perhaps  very 
complicated,  but  yet  at  the  same  time  doesn't  contribute  very 
much   to    human    progress. 

As  a  suggestion,  suppose  we  take  the  work  in  the  Milwaukee 
Section.  Mr.  White  is  one  of  the  most  eminent  engineers  we 
have  on  the  design  of  water  wheels,  and  he  knows  that  there  are 
certain  problems  in  water-wheel  design  that  will  bear  investi- 
gation, and  that  we  are  in  need  of  data  or  information  along  par- 
ticular lines  which  will  promote  the  use  of  water-wheel  design. 
Why  should  there  not  be,  then,  a  clear  definition  of  the  whole 
field  of  water-wheel  design  for  the  purpose  of  pointing  out  wherein 
there  is  a  lack  of  certain   information. 

Again,  in  the  Bridgeport  district,  where  brass  work  is  so 
prominent,  there  is  the  question  of  the  manufacture  of  brass 
parts,  the  question  of  lubricants  for  the  cutting  of  brass.  In 
many  of  these  works  a  very  large  number  of  lubricating  com- 
pounds are  used.  Let  a  clear  definition  of  what  are  the  essential 
characteristics  of  a  lubricating  compound  be  given.  Let  the 
men  who  are  interested  in  that  particular  thing  make  a  state- 
ment of  the  state  of  the  art,  giving  a  clear  definition  of  what  are 
the  things  we  need  to  know  abovit  in  connection  with  that  particu- 
lar subject,  and  when  that  is  once  defined  we  will  find  certain 
fields  on  which  we  have  no  information.  We  have  a  great  many 
young  college  men  who  are  working  in  this  industry,  and  we 
want  to  attach  them  to  the  Society  at  this  critical  time  in  their 
work  and  get  them  interested  in  the  Society.  We  want  to  get 
them  to  contribute  to  the  Transactions  and  proceedings  of  the 
Society  and  become  real  live  members.  Let  us  point  out  to  them 
that  there  is  a  problem  worthy  of  their  consideration,  and  by 
pointing  that  out  and  getting  them  organized  so  that  they  can  go 
to  work,  we  will  get  real  information  for  the  Traksactions  of  the 
Society,  and  save  the  number  who  would  ordinarily  become  drift- 
wood in   the  organization. 

It  is  that,  sort  of  thing  we  want  to  accomplish  through  (he 
Committee  on   Research. 

Professor  Richards  :  At  the  University  of  Illinois  we  had  the 
first  engineering  experiment  station  organized  in  this  country,  or 
in  the  world,  perhaps.  It  has  not  been  long  since  most  mechanical 
engineers  were  inclined  to  shy  away  when  the  term  "  research " 
was  used.  We  were  inclined  to  look  upon  the  term  as  one  that 
had  no  particular  concern  with  actual  industrial  processes,  and 
was  all  right  for  the  college  fellows  who  wasted  their  time  upon 
it.  That  attitude  has  changed  radically  within  a  very  few  years. 
This  war,  of  course,  will  do  more  to  bring  to  each  of  us  the 
realization  of  the  absolute  necessity  for  research  than  would  have 
been  possible  in  any  other  way. 

One  of  the  principal  difficulties  in  the  research  field  is  that 
research  costs  money.  If  in  any  section  of  the  country,  where 
there  is  a  community  of  interests  such  as  we  find  in  many  of 
the  New  England  States,  due  to  the  growth  of  a  particular 
industry,  that  industry  realizes  there  are  difficult  problems  which 
it  needs  to  know  more  about,  and  if  the  men  interested  can  get 
together  and  provide  a  fund  and  either  employ  a  man  and  get 
him  to  work  or  perhaps  make  use  of  some  of  the  existing  research 
agencies,  and  by  supporting  these  agencies  in  a  financial  way, 
getting  those  competent  to  study  in  a  scientific  way  the  abstract 
problems  presented,   that  will   be  one   way   of  doing  it. 

In  the  Engineering  Experiment  Station  at  Illinois  we  have 
been  endeavoring,  so  far  as  practicable,  to  encourage  cooperative 
investigations.  By  cooperative  investigations  I  mean  that  we 
furnish  such  facilities  as  we  may  be  possessed  of.  with  the  under- 
standing that  the  cooperating  agent  will  provide  the  funds  for 
materials  and  supplies,  and  also  provide  the  special  apparatus 
which  may  be  required  to  be  designed  and  built  for  the  particular 
investigations,  and  also  supply  the  funds  covering  the  cost  of 
special  investigators  that  may  be  needed  to  be  employed  on  a 
full-time  basis.  We  have  at  the  present  time  a  number  of  rather 
important  investigations  under  way.  One  of  the  most  important, 
perhaps,  came  about  as  a  result  of  a  piece  of  research  work  which 
we  had  already  done  in  the  coking  of  coal.  It  was  found  that  the 
by-products  of  the  processes  devised  were  of  rather  unusual  char- 
acter. An  American  creosote  company  was  given  a  sample  of  the 
by-products,  which  we  had  discovered  was  exceedingly  rich  in 
creosote,  and  in  view  of  the  fact  that  the  war  had  cut  off  the 
supply  of  creosote,  most  of  which  came  from  Germany,  they  be- 
came very  much   interested  in   the  process.     The   pruidfnt  of  tie 
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•company  has  already  supplied  us  with  a  fuud  of  $10,000  for  the 
work,  and  is  ready  to  supply  as  much  more,  to  carry  out  on  a 
larger  scale  the  investigatious  originally  carried  out  on  a  more  or 
less  limited  scale. 

Since  we  are  a  state  iustitutiou.  supported  by  the  people  of 
the  state,  every  cooperative  arrangement  of  this  sort  is  made 
with  the  understanding  that  the  results  of  such  investigations 
belong  to  the  Cniversity  of  Illinois  and  are  available  to  all  of 
the   people   of   the   state. 

In  a  great  many  of  the  states  during  recent  years  these  engi- 
neering experiment  stations,  similar  to  the  one  that  was  organized 
at  Urbana  some  fifteen  or  sixteen  years  ago,  have  been  organized, 
but  most  of  them  are  merely  for  the  purpose  of  doing  what  we 
■call  commercial  testing,  as  distinguished  from  real  research,  and 
yet  it  is  quite  possible  that  in  the  long  run  these  agencies  could 
be  used  to  cooperate  with  the  industries  in  that  particular  section, 
remembering  in  all  ca.ses  that  engineering  research  is  tremendously 
expensive  ;  that  one  can  not  guarantee  results,  and  that  the  investi- 
gation may  need  to  be  continued  for  years  before  satisfactory 
and  valuable  results  can  be  secured. 

Mb.  Geier  (Cincinnati)  :  There  is  no  doubt  considerable  wasted 
effort  now  on  the  part  of  manufacturers  in  the  same  line  of 
business  trying  to  duplicate  various  laboratory  tests  and  re- 
searches. Every  concern  is  doing  some  research  work  and  it  is 
a  waste  of  money  for  two  concerns  to  be  doing  practically  the 
same  work,  and  duplicating  the  results  of  each  other.  I  have  been 
suggesting  to  some  of  the  manufacturers  in  Cincinnati  the  possi.- 
bility  of  their  having  an  entirely  private  research  laboratory. 
owned  and  controlled  by  a  group  of  manufacturers,  or  possibly 
making  it  more  public  by  attaching  it  to  the  university,  and  having 
the  w'ork  done  under  the  direction  of  the  university  authorities. 
No  steps  have  been  taken  that  are  definite,  but  the  matter  is 
becoming  more  urgent  as  industry  finds  it  necessary  because  of 
some  of  the  changes  in   industrial   conditions. 

Many  heads  of  manufacturing  concerns,  who.  are  concerned  pri- 
marily with  the  commercial  side  of  the  proposition,  do  not  have 
a  realization  or  appreciation  of  just  how  much  good  a  research 
laboratory  on  proper  lines  would  be  to  them  from  a  financial 
standpoint.  I  believe  if  the  Society  would  make  an  appeal,  not 
only  to  its  membership,  but  to  the  managements  of  industry 
throughout  the  country,  and  place  before  them  in  a  very  practical 
and  persistent  manner  the  need  of  the  country,  and  the  need  of 
the  individual  manufacturers  throughout  the  country,  for  a  move- 
ment of  this  sort,  it  would  be  most  helpful.  People  are  listening 
much  more  carefully  than  they  used  to  to  suggestions  of  this  sort. 
Now  is  the  opportune  time  to  make  such  suggestion,  and  an  appeal 
■should  be  made  either  by  the  committee  or  the  incoming  president 
to  industrial  managers  generally  to  take  a  broad  viewpoint  of  the 
matter,  and  see  if  they  cannot  organize  in  each  community  a  real 
research   laboratory. 

Mr.  Wallace  ( Indianapolis*  :  If  the  war  has  taught  any  one 
a  lesson  it  has  certainly  taught  the  wide-awake  manager  or  manu- 
facturer that  research  of  the  right  sort  on  the  right  basis  is  of 
inestimable  value.  There  is  a  great  deal  of  research  work  that 
can  be  done  along  manufacturing  lines  that  would  not  necessarily 
■entail  a  great  deal  of  expense.  For  instance,  the  question  of  labor 
is  one  of  the  greatest  questions  confronting  the  American  manu- 
facturer today,  and  with  regard  to  the  question  of  labor  in  this 
■country,  the  subject  has  not  been  touched.  We  as  a  manufacturing 
organization  went  after  that  question  and  worked  out  a  very 
comprehensive  program  for  reducing  the  labor  turnover  in  our 
company.  We  are  getting  results  and  during  the  last  three  months 
our  labor-turnover  percentage  is  going  down  in  spite  of  the  fact 
that  the  acute  shortage  of  labor  has  tended  to  increase  the  diffi- 
culties of  the  labor  situation,  and  especially  the  labor  turnover. 

Again,  the  manufacturers  in  a  given  locality,  under  the  direction 
of  the  Local  Section  in  that  locality,  could  perhaps  get  together 
and  work  out  problems  of  research  investigation  and  analyze  the 
causes  for  scrapping  lots  of  material.  In  our  factory  we  put  that 
campaign  on  a  patriotic  basis.  We  said  to  our  people  at  one  of 
our  factory  meetings,  that  saving  material  is  a  national  duty,  and 
we  want  that  as  a  slogan.  If  all  the  local  sections  in  a  given 
locality  would  get  together  and  concentrate  on  that  question,  we 
would  get  results  which  would  be  of  value  to  everyone. 

Mr.  Hamilton  (Ontario)  :  In  Toronto,  we  are  just  getting 
started  on  the  mechanical  side  of  the  research  problem.  The 
Manufacturers'  Association  and  the  government  have  been  financ- 
ing the  matter,  but  up  to  now  it  has  been  more  in  connection  with 
the  chemical  industries.  I  got  notice  the  other  day  that  the 
Research  Committee  of  the  Manufacturers*  Association  was  ready 


to  take  up  the  research  work  in  cooperation  with  the  mechanical 
engineers,  and  especially  with  the  users  of  iron  and  steel  in  the 
district.  In  the  course  of  the  next  few  weeks  we  will  form  some 
sort  of  a  joint  organization  between  the  bodies  that  are  interested 
in  that  problem,  the  local  mechanical  engineers  and  the  Manu- 
facturers' Association,  and  promulgate  the  problems  of  the  mechan- 
ical engineers. 

At  the  close  of  tlie  meeting  Professor  Richards  gave  a  timely 
example  of  how  the  Sections  could  render  practical  service — 
he  urged  tlie  Sections  to  enter  into  the  national  movement  for 
the  conservation  of  fuel.  The  knowledge  at  their  command 
would  enable  them  to  give  practical  and  special  information 
in  their  communities  regarding  the  proper  use  of  fuel  in 
heating  the  homes  and  the  importance  of  putting  the  boiler 
plants  in  good  condition  and  operating  them  more  effectively, 
and  to  bring  home  to  everyone  that  conser\'ation  is  a  problem 
eveiyone  has  to  face  squarely. 


SECTION  MEETINGS 

BALTIMORE 

December  UK  At  the  second  meeting  of  the  Section.  Wm.  W. 
Varney.  Chairman,  reported  on  the  Annual  Meeting  of  the  Society 
and  appealed  to  the  members  of  the  Section  for  papers  bearing  on 
the   local   industrial   interests  of   Baltimore. 

The  Secretary,  A.  G.  Christie,  discussed  the  fuel  situation,  and 
outlined  the  efforts  that  are  being  made  to  educate  the  firemen 
and  increase  boiler  efficiency.  He  called  attention  to  a  Baltimore 
conference  of  operating  engineers  and  a  proposed  assembly  of 
firemen,  urging  the  hearty  support  of  members  of  the   Section. 

Dr.  D.  J.  MacAdams.  Jr.,  of  the  Engineering  Experiment  Sta- 
tion. U.  S.  Naval  Academy,  Annapolis,  presented  a  paper  on 
Microstructure  and  the  Physical  Properties  of  Metals,  in  which 
he  described  the  methods  followed  in  preparing  a  section  for  metal- 
lographie  inspection  under  the  microscope.  Solutions  of  metals 
were  discussed  and  illustrated  by  slides.  Eutectics  were  treated 
and  sections  of  tin-lead  and  copper-zinc  compounds  shown  and 
the  effect  of  heat  treatment  was  illustrated  by  slides.  Some 
interesting  information  was  developed  with  regard  to  the  steels 
of  indicator  springs,  tool  steels  and  the  processes  of  tempering. 

The  second  paper  of  the  evening,  entitled  Some  Mechanical 
Problems  of  the  Fertilizer  Industry,  was  presented  by  Samu»l 
P.  Whiteside,  Mem. Am.Soc.M.E.  He  said  that  the  mechanical 
engineer  finds  that  in  special  chemical  apparatus  many  mechani- 
cal refinements  have  been  overlooked.  Widely  used  machines  when 
applied  to  fertilizer  factories  usually  develop  weaknesses.  For 
example,  grab-bucket  service  transforms  a  bridge  crane  from  a 
tool  of  occasional  convenience  into  a  steady  worker,  but  in  this 
new  service  the  machine  needs  some  training  and  development 
before  it  will  pass  the  endurance  test. 

January  10.  A  meeting  under  the  joint  auspices  of  the  Engi- 
neers' Club,  the  various  stationary  engineers'  associations  and 
the  Baltimore  Section,  was  held  for  the  purpose  of  interesting 
the  firemen  of  the  city  in  the  subject  of  fuel  saving. 

Mr,  Charles  H.  Bromley,  Associate  Editor  of  Power,  gave  an 
address  on  How  to  Get  the  Most  Out  of  Coal.  A  fuller  account 
of  the  meeting  will  be  published  in  a  later  issue  of  The  .Tournal. 

A.  G.  Christie. 
Section  Secretarii. 


BIRMINGHAM 

December  20.  The  subject  of  conservation  of  fuel  was  dis- 
cussed by  F.  G.  Cutler.  Mem. Am.Soc.M.E.,  and  J,  W.  Moore, 
Assoc-Mem.Am.Soc.M.E.,  and  it  was  believed  well  to  formulate 
plans  at  some  future  date  with  the  idea  of  establishing  some  fixed 
methods  of  procedure  in  the  matter  of  coal  conservation. 

A  letter  was  read  from  the  American  Uniform  Boiler  Law 
Society  urging  the  Local  Section  to  take  steps  toward  securing 
a  boiler  law  for  the  state  of  Alabama,  and  the  following  were 
appointed  to  investigate  the  advisability  of  having  a  law  passed 
in  Alabama  adapting  a  uniform  boiler  code :  F.  G.  Cutler,  Chair- 
man, H.  C.  Ryding  and  C.  B.  Davis. 

A    short    talk    on    the    Handling   of    the    Sick    and    Wounded    in 
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Actual  Warfare  was  given  by  H.  B.  Hess,  United  States  Medical 
Corps. 

A  talk  on  The  Use  of  Graphite  as  a  Boiler  Scale  Preventative 
was  given  by  Samuel  Stewart,  Mem.Am.Soc.M.E.,  who  related 
experiences  at  the  Thomas  Plant  of  the  Republic  Iron  and  Steel 
Company.  Mr.  Stewart  brought  out  that  after  using  graphite  as 
a  boiler  solution,  he  found  quite  a  saving  of  coal  was  accomplished, 
even  though  an  increased  load  was  put  on  the  plant ;  it  was  abso- 
lutely necessary  that  the  graphite  be  kept  in  suspension  and  the 
way  this  was  accomplished  was  to  insert  an  air  pipe  in  the 
bottom  of  the  tank  containing  the  water  with  graphite  in  the 
solution.  The  graphite  was  kept  in  suspension  by  pumping  air 
into  this  pipe,  the  air  coming  either  from  blowing  engines  or 
compressors.  Amorphous  graphite  was  much  more  satisfactory 
than  flake  graphite,  and  cost  between  7  and  S  cents  a  pound ; 
using  about  0.005  lb.  per  horsepower  per  day.  the  entire  cost  of 
cleaning  9,000  hp.  in  boilers  was  about  $14.00  per  day.  The  best 
place  to  treat  boiler  feedwater  was  outside  to  keep  scale  from 
forming,  but  practically  all  boiler  feedwater  constituted  a  sepa- 
rate problem  in  itself  and  what  was  found  to  be  good  in  one 
case  would  not  do  in  another.  The  secret  of  the  success  of  graph- 
ite was  to  keep  it  in  suspension,  thc^  idea  being  that  the  small 
particles  of  graphite  would  combine  with  the  small  particles  of 
scale  and  make  them  easy  to  remove.  Graphite  could  not  be 
expected  to  be  of  any  benefit  if  the  water  contained  acids. 

At  the  conclusion  of  the  meeting  C.  B.  Davis,  K.  Lanrebe,  Paul 
Wright  and  O.  C.  Thurlow  were  appointed  a  Committee  to  pre- 
pare a  program  on  the  conservation  of  fuel,  in  cooperation  with 
the  Alabama  Technical  Society.  W.  L.  Roueche, 

Section  Secretary. 


CONNECTICUT   SECTION 


Meriden  Branch 


December  21,  Chairman  C.  K.  Decherd  presented  a  detailed 
report  of  the  Annual  Meeting  of  the  Society,  in  which  he  stated  that 
the  work  of  the  Engineer  in  the  War  was  the  keynote  of  the  entire 
meeting.  Introducing  the  subject  of  the  evening,  research  work, 
he  said  that  research  may  be  an  endeavor  to  find  something  new 
for  the  benefit  of  the  world,  or  information  now  lacking  which  is 
needed,  or  it  may  be  an  effort  to  make  things  we  now  have  more 
efficient  and  resultant  in  greater  good  for  all. 

Ten-minute  papers  were  then  read  by  J.  L.  Hutchinson  and 
Charles  N.  Flagg,  pointing  out  the  need  for  accurate  data  in  engi- 
neering organizations  and  declaring  that  much  of  the  data  now 
available  is  either  obsolete  or  inaccurate.  In  Mr.  Hutchinson's 
paper  he  stated  that  the  subjects  selected  for  his  talk  were  com- 
mon ones  and  universally  used.  It  very  often  is  the  case  that 
data  available  have  been  worked  out  to  prove  some  specific  prob- 
lem but  when  an  endeavor  is  made  to  use  these  data  on  a  different 
problem  variables  are  found  which  make  them  practically  valueless 
until  they  have  been  supplemented  with  more  details. 

Mr.  Flagg  stated  that  the  work  of  the  heating  engineer  has 
never  been,  and  probably  never  will  be,  reduced  to  an  exact 
science.  The  general  practice  has  been  to  acquire  as  much  data 
as  possible  from  whatever  source  it  may  be  obtained,  absorb  as 
much  theory  as  possible,  and  then  when  a  problem  presents  itself 
the  task  has  been  to  fit  the  theory  to  the  job,  modifying  it  by 
the  actual  experience  of  the  designer. 

Charles  N.  Flagg, 

Section  Secretary. 


BOSTON 

January  22.  An  informal  reception  was  tendered  to  the  Presi- 
dent of  the  Society,  Mr.  Charles  T.  Main,  at  the  Engineers'  club. 
Among  the  several  addresses  given  was  one  by  Mr.  Balch  of  the 
Boston  Transcript  on  Europe  after  the  War.  A  full  account  of 
this  meeting  will  be  given  later. 

W.  G.  Stabkweather, 
•  Section  Secretary. 


BUFFALO 

December  12.  At  the  General  Meeting  of  the  Engineering  So- 
ciety of  Buffalo.  W.  Fostergen.  Manager  of  the  Independent 
Bureau  of  Philadelphia,  gave  an  address  on  Industrial  Housing 
in  which  he  described  the  work  being  done  by  large  corporations 
in  this  country  in  furnishing  proper  housing  for  employees. 
Special  stress  was  laid  on  the  point  that  it  is  more  advisable  to 
make  homes  sanitary  and  agreeable  than  it  is  to  go  into  great 
detail  regarding  conveniences. 

December  19.  Mr.  H.  O.  Hem.  Mem.Am.Soc.M.E.,  gave  a  paper 
before  the  society  on  The  Evolution  of  the  Scale,  in  which  he 
brought  out  the  advancement  in  technical  development  of  the 
modern  scale  as  compared  with  the  crude  methods  of  early  scale 
manufacturers. 

■Janniiry  9.  .\t  the  fourth  general  society  meeting  L.  C.  Lowen- 
«teiu.  Mem.Am.Soc.M.E.,  gave  a  paper  on  The  Widening  Field  of 
the  Steam  Turbine  as  a  Prime  Mover,  in  which  he  called  atten- 
tion to  the  advancement  made  in  steam-turbine  work  and  its 
widening  application,  not  only  as  a  prime  mover  for  generators, 
but  alsii  for  marine  propulsion  and  centrifugal  compressors  such 
as  blast-furnace  blowers.  , 

(3ther  meetings  of  the  societies  affiliated  with  the  Engineering 
Society  of  Buffalo  held  during  the  month  included  the  following : 

JiiiiiKirii  16.  The  American  Electrochemical  Society  Section 
held  a  meeting  at  which  a  paper  on  Electric  Steel  Castings  was 
presented  by  Mr.  R.  F.  Flintermann  of  the  Michigan  Steel  Cast- 
ings Company,  of  Detroit. 

January  23.  At  a  special  meeting  of  the  National  Founders' 
Association  moving  pictures  illustrating  modern  foundry  prac- 
tice were  exhibited.  They  emphasized  the  rapid  strides  made  by 
the  more  modern  foundries  throughout  the  country  in  the  use  of 
molding  machines  and  other  labor-saving  devices. 

January  30.  A  meeting  of  the  American  Chemical  Society  was 
held.  F.  B.  Hubbard, 

Section  Secretary. 


DETROIT 

January  25.  At  a  joint  meeting  of  the  Section  with  the  Detroit 
Engineering  Society  a  three-part  paper  on  the  Complete  Descrip- 
tion and  Test  of  a  Modern  Lake  Steamer  was  presented.  The 
topics  included ;  Part  I,  Description  of  the  Hull,  by  H.  W. 
Miller ;  Part  II,  Description  of  the  Machinery,  by  Geo.  B.  Turn- 
bull,  Assoc-Mem.Am.Soc.M.E.,  and  Part  III,  Tests,  by  A.  G.  Mat- 
tison,  Mem.Am.Soc.M.E.  S.   J.  Hoextee, 

Section  Secretary. 


ERIE 

December  I4.  At  a  meeting  held  jointly  with  the  Engineers" 
Society  of  Northwestern  Pennsylvania  and  the  Erie  Board  of  Com- 
merce, a  large  and  enthusiastic  audience  representing  the  various 
organizations  listened  with  interest  to  an  address  made  by  Prof. 
Dexter  S.  Kimball.  Mem.Am.Soc.M.E.,  on  Industrial  Manage- 
ment. M.  W.  Sherwood, 

Section  Vice-Chairman. 


INDIANAPOLIS 

January  25.  In  accordance  with  a  precedent  started  last  year 
the  Section  held  a  joint  meeting  with  the  Indiana  Engineering 
Society  and  the  local  section  of  the  A.  I.  E.  E.  on  the  oceasiou 
of  the  annual  meeting  of  the  former  society.  Each  organization 
furnished  a  well-known  speaker,  Mr.  A.  S.  Harrell  representing 
the  A.S.M.E.  Section.  A  detailed  report  of  the  meeting  will  be 
published  in  a  later  issue.  L.  W.  Wallace. 

For  the  Secretary. 


MINNESOTA 

December  7.  At  the  joint  meeting  of  the  Section  with  the 
A.  I.  E.  E.,  and  several  other  technical  societies,  L.  D.  Wildman 
of  the  Central  Department,  U.  S.  Signal  Corps,  delivered  a  lecture 
on  the  subject  of  War  Time  Work  of  the  U.  S.  Signal  Corps  in 
Aviation  and  Electrical  Communication.  A  most  interesting  ac- 
count of  the  various  branches  of  the  service  was  given,  iueludiug 
considerable  detail  with  regard  to  the  equipment,  training  and 
practice  pertaining  to  each  branch. 

E.  A.  WiLHELM. 

Section  Secretary. 
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NEW   YORK 

Jiinuarij  S.  The  chairman  of  the  meeting  called  attention  to 
the  loss  of  three  members  of  the  Executive  Committee  of  the  New 
York  Section  due  to  their  participation  in  war  activities.  After 
discussion  the  following  motion  was  unanimously  adopted : 

Resolved  :     That   the   two   remaining  members   of  the 
New   York   Section   Committee   be  instructed   to  appoint 
three  members  to  fill  the  vacancies  in  that  committee  for 
the  unexpired  terms  of  the  resigned  members,  such  ap- 
pointments to  be  subject  to  the  approval  of  the  general 
Sections  Committee  and  the  Council  of  the  Society. 
The  Committee  on  Local  Sections  were  the  guests  of  the  even- 
ing,   with   the  following   members  of   the   committee   present :    D. 
Robert  Yarnall,  chairman ;  L.  C.  Marburg.  Walter  Rautenstrauch. 
H.  B.  Sargent.     Mr.  Yarnall  outlined  the  ambitions  of  the  com- 
mittee with  regard  to  the  development  of  the   Section   activities, 
after  which  Professor  Rautenstrauch  presented  an  excellent  paper 
on    The   Relation   of   Manufacturing   to    Banking    and    Research. 
Professor  Rautenstrauch  described  the  development  of  these  rela- 
tions as  advanced  by   the   Industrial   Service  Department   of  the 
National  City  Bank  of  New  York,  and  the  members  present  were 
much  impressed  by  the  potential  growth  of  this  relation  between 
the  engineers  and  banks  of  the  country.     Mr.  E.  A.  Baker  of  the 
National  City  Bank  was  present  and  discussed  the  paper,  as  did 
Messrs.   H.   B.   Sargent,   George   K.   Parsons,   W.   H.    Greul,   and 
others. 

Previous  to  the  meeting  a  buffet  supper  was  served  which  was 
thoroughly  enjoyed  by  those  who  attended.  The  opinion  was 
generally  expressed  that  if  the  majority  of  members  in  the  New 
York  Section  were  cognizant  of  the  opportunities  these  pre-meeting 
dinners  afforded  for  acquaintanceship  they  would  be  very  gener- 
ally attended.  Members  not  particularly  interested  in  the  paper 
of  the  evening  would  find  it  profitable  to  be  present  at  the  dinner. 
In  future  those  who  attend  the  meetings  will  be  asked  to  register 
and  records  will  be  kept  so  that  at  the  end  of  the  year  those  who 
have  participated  in  the  meetings  will  be  known. 

The  Executive  Committee  of  the  Section  wishes  to  extend  a 
cordial  invitation  to  all  members  to  attend  its  meetings  whenever 
in  the  city.  The  committee  is  especially  desirous  of  having  out-of- 
town  members  participate  in  the  "  get-acquainted "  supper  held 
in  the  Engineering  Societies  Building  at  six  o'clock  on  the  meeting 
night.  Meetings  in  New  York  are  usually  held  on  the  second 
Tuesday.  An  exception  to  this  rule  will  be  made  in  February, 
owipg  to  Lincoln's  Birthday. 

W.  Hebman  Gbeixl, 

Section  Secretary. 


;  PHILADELPHIA 

January  ;3„'.  Prof.  William  L.  Cathcart.  Mem. Am.Soc.M.E., 
and  retired  from  the  U.  S.  Navy,  gave  an  illustrated  lecture  on 
The  War  on  Land  and  Sea.  Through  the  courtesy  of  the  British 
Pictorial  Ser%-ice.  Professor  Cathcart  showed  thirty  official  views 
of  the  recent  fighting  in  Flanders  and  other  places  on  the  front. 

On  the  invitation  of  the  Section,  members  of  the  Illuminating 
Engineering  Society  attended  the  meeting. 

John  P.  Mudd, 

Section  Secretary. 


PROVIDENCE 

January  l-j.  The  Development  of  the  Submarine  was  the  title 
of  the  paper  presented  by  Albert  Cook  Church,  one  of  the  best- 
informed  men  on  this  subject  in  the  country.  Mr.  Church  Is  a 
consulting  engineer  and  has  done  work  for  all  the  allied  govern- 
ments during  the  present  war  and  his  knowledge  both  of  their 
types  and  of  German  types  is  very  extensive.  The  lecture  was 
illustrated  by  a  number  of  slides  showing  the  capture,  salving 
and  repair  of  the  German  mine-laying  submarine  XJC-5 :  the  de- 
velopments of  the  submarine  from  the  earlier  types  to  the  present- 
day  super-submarines  of  enormous  tonnage,  including  plans,  in- 
teriors with  all  the  maze  of  intricate  machinery,  and  torpedoes. 
showing  their  actual  use  in  warfare ;  and  the  attack  and  sinking 
of  steamers,  battleships  and  submarines.  The  mechanical  prin- 
ciples involved  in  the  design  and  operation  were  carefully  ex- 
plained in  detail. 

In  addition  to  this  general  meeting  several  Section  meetings  were 
held  during  January,  which  included : 


January  .S.  The  Machine  Shop  Section  meeting,  at  which  a 
paper  on  Gages  and  Their  Use  in  Quantity  Production  of  Rifles 
and  Munitions  was  given  by  T.  Frederick  McClosky. 

January  9.  Under  the  auspices  of  the  Power  Section,  Mr.  Fred- 
erick B.  Kenney,  of  the  Blackstone  Valley  Gas  &  Electric  Com- 
pany, gave  a  paper  on  Central  Station  vs.  Isolated  Plant. 

January  11.  The  Efiiciency  Section  held  a  meeting  at  which  a 
paper  on  Some  Aspects  of  Scientific  Management  was  given  by 
Albert  E.  Thomley,  of  the  Narragansett  Machine  Company. 

James  A.  Hat.t,, 

Correspondent. 

ST.  LOUIS 

Hovemher  23.  A  report  of  the  new  Research  Committee  of  the 
Section  was  read  by  Mr.  Liebee,  emphasizing  the  fact  that  efforts 
were  being  made  to  interest  the  manufacturers  of  St.  Louis  in  the 
work  of  this  committee.  The  speaker  of  the  evening  was  Prof. 
C.  S.  Boucher,  of  Washington  University,  whose  timely  address 
on  American,  English  and  French  Relations.  Past  and  Present, 
was  of  great  interest  to  those  present.  The  meeting  was  held  at 
the  new  Statler  Hotel,  and  permission  was  granted  by  the  man- 
agement to  those  present  to  make  an  inspection  of  the  mechanical 
equipment  of  the  hotel. 

December  19.  At  the  joint  meeting  of  the  Section  with  the 
Associated  Engineering  Societies  of  St.  Louis.  George  B.  Evans, 
Mem. Am.Soc.M.E..  presented  an  interesting  paper  on  Power- 
Plant  Installation  by  By-Product  Coke-Oven  Plants,  in  which  he 
referred  particularly  to  the  power  plant  recently  constructed  in 
connection  with  the  by-product  coke-oven  installation  of  the 
Laclede  Gas  Light  Company  at  Carondelet.  St.  Louis.  While  this 
plant  is  of  comparatively  small  size  it  has  been  laid  out  and  con- 
structed with  all  of  the  care  and  regard  for  best  engineering  prac- 
tice in  connection  with  the  construction  of  a  modern  central 
station  plant. 

Opportunity  was  taken  at  this  time  of  bringing  betore  the  As- 
sociated Engineering  Societies  and  the  Engineers'  Club  the  matter 
of  establishing  a  research  laboratory  in  the  district  of  St.  Louis. 
Mr.  H.  R.  Setz,  Chairman  of  the  Research  Committee,  solicited 
the  support  of  all  the  engineering  societies  in  the  St.  Louis  dis- 
trict. 

January  16.  A  joint  meeting  of  the  Section  with  the  Associated 
Engineering  Societies  of  St.  Louis  was  held  at  the  Engineers'  Club 
under  the  auspices  of  the  A.S.M.E.  Sectio".  Mr.  Paul  Diserens. 
Mem.Am.Soc.M.E.,  presented  a  paper  on  The  Recovery  of  Gaso- 
line from  Casing-Head  and  Natural  Gas. 

R.  L.  Rabcliffe, 

Section  Chairman, 


Student  Branch  Meetings 

POLYTECHNIC  INSTITUTE  OF  BROOKLYN 

December  1.  Mr.  Wunch  and  Mr.  FialkofiE  were  elected  at  this 
meeting  of  the  Branch,  to  serve  on  TAe  Engineer  board  as  repre- 
sentatives of  the  Mechanical  Engineering  Society.  Means  were 
discussed  for  increasing  the  attendance  at  the  meetings,  as  the 
war  has  caused  the  loss  of  many  members  active  in  the  affairs  of 
the  Branch,  including  Prof.  Wm.  D.  Ennis.  After  the  regular 
business  a  paper  was  presented  by  Mr.  McAustin  on  Lubrication. 
Mr.  McAustin  told  of  the  many  problems  which  h.id  to  be  solved 
in  this  field,  especially  that  of  the  aeroplane  motor.  The  speaker 
said  that  the  lack  of  the  proper  lubrication  hinders  the  progress 
of  the  advancement  of  this  type  of  motor. 

The  Polytechnic  Institute  of  Brooklyn  has  been  very  active  in 
its  cooperation  with  the  Government  in  the  war.  Patriotic  com- 
mittees have  been  organized  on  smokes,  correspondence,  comforts, 
speakers,  etc..  whose  various  duties  are  to  supply  the  Polytechnic 
men  in  service  with  comforts  and  keep  them  in  touch  with  the 
Polytechnic  affairs.  A  company  of  students  has  been  organized 
by  Professor  Cliittcnden.  and  has  been  mustered  in  the  2.3rd  Regi- 
ment ;  it  drills  at  the  armory  every  Friday. 

Besides  the  patriotic  topics  given  by  prominent  speakers  at 
the  chapel  service,  courses  are  being  given  at  the  Institute  relat- 
ing to  military  work,  and  which  include  military  surveying  and 
naval  architecture.  By  hard  and  conscientious  study.  Polytechnic 
Institute  is  doing  its  bit  in  preparing  for  the  huge  rebuilding  after 
the  war.  Nathan   N.   Wolpebt. 

Branch  Secretary. 
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PURDUE  UNIVERSITY 

November  20.  Good  Carburation  was  the  paper  presented  at 
this  meeting  of  the  Branch,  by  Prof.  O.  C.  Berry,  of  the  Gas  Engi- 
neering Department.  Professor  Berry  discussed  very  clearly  the 
vital  principles  that  are  necessary  for  good  carburation.  and  backed 
each  statement  by  actual  results  taken  from  tests,  which  had  been 
tried  out  in  the  university  laboratory.  Many  different  kinds  and 
types  of  carburetors,  taken  from  an  engineering  standpoint,  were 
explained  and  their  good  and  bad  features  discussed.  The  different 
adjustments  of  the  different  carburetors  were  also  explained  and 
discussed  and  the  inability  of  each  to  meet  the  ideal  requirements. 
Professor  Berry  outlined  the  requirements  for  an  ideal  carburetor 
and  the  conditions  they  should  be  designed  to  meet  under  average 
service. 

A  talk  was  given  at  the  December  4  meeting  on  the  Manufacture 
of  Munitions  and  Aeroplane  Parts  by  O.  W.  Kastens,  a  senior  in 
the  School  of  Mechanical  Engineering,  on  his  past  summer  experi- 
ences. The  different  methods  in  the  manufacture  of  munitions, 
and  especially  the  methods  used  in  making  the  detonators,  were  de- 
scribed very  clearly,  so  far  as  the  speaker  was  at  liberty  to  do  so. 
Because  of  the  nature  of  the  subject  only  very  general  ideas  and 
methods  could  be  openly  discussed.  The  standardization  and  inter- 
changeability  of  aeroplane  parts  was  discussed  very  clearly,  and  a 
very  good  idea  was  given  on  what  is  being  done  towards  helping  the 
Allies  with  the  construction  of  aeroplanes. 

Purdue  University  has  been  very  active  in  its  cooperation  with 
the  Government  in  the  present  crisis.  Approximately  out  of  the 
two  thousand  students  in  the  university  last  year,  only  sixteen  hun- 
dred have  returned  this  year,  and  many  are  leaving  daily  for  service 
in  different  .sections  of  the  army  and  navy.  Many  have  attended 
the  different  training  camps  and  received  commissions,  while  others 
are  enlisting  in  the  signal  corps,  the  artillery  and  especially  In  the 
aviation  section.  About  thirty  professors  have  gone  either  directly 
into  the  army,  into  the  training  camps  or  have  enlisted  in  the  ord- 
nance department.  Purdue  has  shown  her  mettle  al.so  by  raising 
$10,000,  which  was  her  assessed  share  of  the  Y.  M.  C.  A.  Fund, 
and  $2000  for  an  ambulance  equipment  for  the  Purdue  Ambulance 
Corps ;  and,  in  addition,  she  has  passed  the  required  mark  of  the 
Y.  M.  C.  A.  Fund  by  nearly  $7000.  A  movement  is  now  under 
way  in  which  the  juniors,  and  especially  the  seniors  in  engineering, 
may  enlist  in  some  form  of  service  and  be  allowed  to  complete 
their  studies,  and  then  go  directly  into  army  service. 

Claude  Kegerreis, 

Branch  Secretary. 

RENSSELAER  POLYTECHNIC  INSTITUTE 

November  7.  T.  H.  Thorn  gave  a  lecture  on  experimental  tur- 
bines at  the  fourth  meeting  of  the  Branch  for  the  season.  Mr. 
Thorn  confined  his  talk  chiefly  to  an  experimental  turbine  built  by 
the  Westinghouse  Company.  He  detailed  the  construction  and  ar- 
rangement of  the  turbine,  gave  the  speed  and  power  developed,  and 
described  particularly  one  that  failed  under  test,  delineating  the 
causes  of  the  failure  as  shown  by  the  machine  afterwards.  The 
speaker  explained  the  conditions  leading  up  to  the  break  and  gave 
a  few  interesting  facts  concerning  the  result  of  the  explosion. 

S.  F.  Jeter,  Mem.Am.Soc.M.E.,  followed  with  an  instructive  talk 
upon  the  strength  of  riveted  joints.  Mr.  Jeter's  talk  took  the  form  of 
an  analysis  of  the  boiler  seam,  characteristics  generally  overlooked, 
plate  thickness,  spacing  and  pitching  rivets,  and  quick,  easy 
methods  of  determining  the  important  features  of  a  joint  from 
given  data.  The  speaker  illustrated  the  joint  by  slides,  showing 
charts  adaptable  for  finding  all  the  necessary  data  concerning  a 
joint  when  certain  dimensions  have  been  given. 

The  Institute  has  been  very  active  in  its  cooperation  with  the 
Government  at  the  present  great  crisis.  There  is  a  long  list  of 
Rensselaer  men  in  service,  many  holding  commissions  in  engineer- 
ing regiments  now  in  Prance.  Out  of  the  classes  of  1918,  1919, 
1920  and  1921,  102  men  have  left  school  to  enter  the  service.  Of 
the  non-graduates  83  have  entered  the  service,  and  216  of  the 
graduates  are  on  the  Roll  of  Honor.  Aside  from  this  total  there 
are  16  men  engaged  in  the  civilian  part  of  the  war  work.  This 
means  a  grand  total  of  417  men  on  the  Roll  of  Honor.  There  is 
an  optional  course  of  military  drilling  offered  by  the  school,  and 
the  present  two  companies  formed  have  a  record  of  one  hundred 
and  sixty  men. 

A  "  smoke  "  fund  has  also  been  created,  and  this  is  serving  a 
double  purpose.  Each  man  is  expected  to  contribute  ten  cents  or 
more  if  he  wishes.    Six  .$100  Liberty  Bonds  of  the  last  issue  have  been 


set  aside,  and  as  often  as  the  fund  permits,  one  of  them  is  paid  for 
and  turned  over  to  the  Troy  Record  to  be  used  in  their  large  Smoke 
Fund.  The  Library  fund  which  has  recently  been  adopted  has 
been  very  successful  in  its  purpose  of  supplying  reading  matter  for 
the  soldiers  in  camp.  As  Dr.  Wier,  of  the  American  Library  Asso- 
ciation's Committee,  said :  "  The  books  thus  made  accessible  to  the 
soldiers  and  sailors  have  a  double  purpose — first,  they  provide 
wholesome  entertainment  to  the  men ;  and  second,  they  constantly 
keep  before  them  the  high  ideals  for  which  they  are  fighting." 

December  20.  At  the  fifth  regular  meeting  of  the  Branch  R.  P. 
Kolb  reported  his  visit  to  the  Conference  of  Student  Branches 
held  at  the  Annual  Meeting. 

A  paper  on  the  Spiers  Falls  Power  House,  covering  the  layout 
and  size  of  the  plant,  and  diagram  of  the  wiring,  was  given  by 
C.  A.  Jaeobsou. 

Due  to  the  fact  that  Mr.  Morretti  was  called  into  government 
service,  G.  H.  Carragan  was  elected  his  successor  as  Vice-Chair- 
man  of  the  Branch. 

R.  A.  Marriott. 

Branch  Secretary. 


STEVENS  INSTITUTE  OF  TECHNOLOGY 

The  president  of  the  Stevens  Engineering  Society  having  been 
called  into  government  service,  new  officers  were  elected  at  the 
opening  of  college,  as  follows :  Raymond  Mileham,  president,  and 
Paul  Hiller,  vice-president. 

A  petition  was  submitted  by  the  Seniors  to  the  Trustees  of  the 
College  asking  permission  to  eliminate  holiday  periods  and  do  extra 
period  work  in  order  to  finish  the  college  course.  The  petition 
was  granted  and  the  Senior  Class  will  receive  regular  college 
degrees,   but   will   graduate   earlier. 

December  13.  The  second  meeting  was  called  for  the  purpose 
of  electing  a  successor  to  G.  Crosby  Hiss,  treasurer,  who  had 
enlisted  in  the  U.  S.  Naval  Reserve.  Mr.  Lincoln  B.  Aquadro 
was  elected  to  carry  on  his  work. 

January  l-'i.  Mr.  Paul  Hiller  gave  a  talk  on  the  new  steam 
automobile  shown  at  the  recent  Automobile  Show,  and  R.  Mileham 
spoke  on  Automobile  Differentials. 

The  Inspection  Trip  Committee  reported  difficulty  in  arranging 
for  the  regular  Wednesday  afternoon  inspection  trips  to  plants  of 
interest  in  New  Jersey  due  to  the  order  of  the  Fuel  Administrator 
closing  the  plants  on  that  day.  A  trip  to  New  Ygrk  later  in 
the  year  was  suggested. 

A  committee  of  three  was  appointed  to  prepare  a  new  Con- 
stitution. Lincoln  V.  Aquadro, 

Branch  Secretary. 


THROOP  COLLEGE  OF  TECHNOLOGY 

The  following  officers  were  elected  to  carry  on  the  Branch 
work :  Ralph  T.  Taylor,  chairman,  Clarence  N.  Ward,  vice- 
chairman,   and  Retla  Alter,   secretary-treasurer. 

The  College  has  lost  many  of  its  faculty  members  and  pro- 
fessors due  to  the  war,  and  now  has  seven  representatives  on  the 
Council  of  National  Defense,  three  of  whom  are  faculty  members 
and  four  are  trustees. 

In  the  Mechanical  Engineering  Department  most  of  the  upper- 
classmen  have  enlisted  and  the  majority  are  now  lieutenants.  To 
stop  this  depletion  in  numbers  of  the  upper  classes  and  to  help 
the  Government  in  every  way  possible,  it  was  decided  to  graduate 
the  Senior  class  on  April  6  and  the  Junior  class  on  September  15. 
The  course  for  the  Juniors  wiU  therefore  be  shortened,  but  they 
will  be  required  to  work  through  the  entire  summer.  A  course  in 
shipbuilding  similar  to  the  one  given  at  Lehigh  University  will 
be  a  required  subject  for  the  Juniors  and  Seniors.  In  this  way 
it  is  hoped  that  a  number  of  students  after  graduating  will  enter 
the  shipyards  to  help  in  the  construction  of  ships.  Others  will 
receive  commissions  in  various  branches  of  the  service. 

Throop  has  had  compulsory  military  training  since  September 
1916  under  the  direct  supervision  of  a  captain  in  the  Army 
(always  a  West  Point  graduate)  detailed  by  the  Government  and 
the  students  are  consequently  now  fully  qualified  for  active 
service.  Retla  Alter, 

Branch  Secretary. 


EIGHTH  ROLL  OF  HONOR 


ONE  HUNDRED  AND  TWENTY-ONE  additional  names  of  members  of  The  American  Society  of 
Mechanical  Engineers  who  are  now  in  the  Service.     This  eighth  list  brings  the  total  number 
of  stars  on  the  service  flag  to  over  700. 


ALLEN,  Thomas  H.,  Captain,  306th  Engineers,  Camp  Jackson,  Colum- 
bia, S.  C. 

ANDERSON,  Aewd  E.,  Corporal,  Battery  F,  324th  Regiment,  Field  Artil- 
lery, Camp  Sherman,  Ohio. 

ASHMUN,  liOCis  H.,  Firrt  Lieutenant  Engineers,  War  Department, 
Trench  Warfare  Branch,  United  States  Reserve. 

Bacon,  John  Loed,  Captain,  Engineer  Officers'  Reserre  Corps. 

Barnum,  Chaelbs  L.,  Lieutenant,  United  States  Naval  Reserve  Force 

Barton,  Charles  R..  Second  Lieutenant,  Officers'  Reserve  Corps. 

Batten,  Loring  W.,  Jr.,  Ensign,  United  States  Naval  Reserve  Force, 
U.   S.   S.  Wyomino. 

Bayer,  George  H.,  First  Lieutenant.  Ordnance  Re.serve  Corps. 

Berliner,  Richard  W.,  Captain,  306th  Engineers,  United  States  Re- 
serve. 

Bixbt,  Winfbed  H.,  First  Regiment  Illinois  Engineers,  National  Guard. 

Bliss,  Edwin  C,  Lieutenant,  United  States  Naval  Reserve  Force. 

BoLGiANO,  J.  R.,  Second  Lieutenant,  Officers'  Reserve  Corps,  Production 
Section,  Carriage  Division,  Ordnance  Department 

Brady,  Laban  J.,  Second  Lieutenant,  Company  C,  5th  U.  S.  Regular 
Engineers,  Camp  Skurry,  Corpus  Christi,  Tex. 

Brown,  John  Wilson,  Jr.,  Major  Engineers,  United  States  Reserve, 
Camp  Lee,  Petersburg,  Va. 

Buckingham,  Eaele,  Captain,  Ordnance  Department,  Inspection  Sec- 
tion, Gun  Division,  United  States  Reserve. 

Burling,  Herbert  S.,  Second  Lieutenant,  Field  Artillery,  Officers'  Re- 
serve Corps. 

Burroughs,  J.  H.,  Captain,  Coast  Artillery  Reserve  Corps,  Acting 
Quartermaster,  Coast  Defenses  of  the  Delaware. 

Carson,    C.    B.,    First    Lieutenant,    Officers'    Reserve    Corps,    Carriage 

Division,  Production  Section. 
Chew,  John  J.,  Ensign,  United  States  Naval  Reserve  Force,  Bureau  of 

Ordnance,  Navy  Department,  Washington,  D.  C. 
Cole,  Cyrus  L.,  Captain,  Ordnance  Section,  Officers'  Reserve  Corps. 
COLViN,  James  A.,  Company  E.  313th  Engineers,  Camp  Dodge,  Iowa. 
CoorER,     Howard,     Signal    Corps,    Equipment    Division.     Specification 

Section. 
Crane,  E.  C,  Second  Lieutenant,  Engineer  Officers'  Reserve  Corps. 

DiCKBT,  Ralph  L.,  Lieutenant,  Ordnance  Department,  Washington, 
D.  C. 

Dibmer,  Hugo,  Major,  Ordnance,  United  States  Reserve. 

Dodge,  Albert,  Captain,  316th  Infantry,  Commanding  Company  J, 
United  States  Army. 

DoDGD,  Parkee  V.  P.,  First  Lieutenant,  Ordnance  Department,  Wash- 
ington, D.  C. 

Ebgn,  Leon  A.,  Lieutenant,  United  States  Army. 

Edwards,  H.  H.,  Chief  Machinist's  Mate,  Third  Naval  District,  United 
States  Naval  Reserve  Force. 

Fabnham,  G.  W.,   Second  Lieutenant,  Officers'   Reserve  Corps,  United 

States  Army,  Fort  Totten,  L.  I. 
Foster,  Chaeles  C,  302nd  Engineers,  Company  C,  Camp  Upton,  L.  I. 

Gfroerer,  Heeeert,  Second  Lieutenant,  Ordnance  Department,  Ma- 
chine Gun  Section,  Carriage  Division. 

Gii.lam,  W.  11.,  Jr.,  First  Lieutenant,  Ordnance  Department,  Supply 
Division,  United  States  Reserve. 

Going,  Chaeles  Buxton,  Major,  Ordnance  Officers'  Reserve  Corps, 
United  States  Army. 

Guthrie,  James,  Major.  Ordnance  Department,  United  States  Reserve. 

Hahn,  Conead  v..  First  Lieutenant,  Division  of  American  Ordnance 
Base  Depot,  France. 

Hall,  Keppele,  Captain,  Ordnance  Department. 

Ball,  Wintheop  G.,  United  States  Army,  Camp  Devens,  Mass. 

Hands,  Ronald  C,  First  Lieutenant,  Ordnance  Reserve  Corps. 

Hart,  Howard  P.,  Ensign,  United  States  Navy. 

Hats,  John  C,  Major  Quartermaster's  Department,  United  States  Re- 
serve. 

Heileman,  Frank  A.,  First  Lieutenant,  Machine  Gun  Company;  o4th 
Infantry. 

Hendeick,  Wallace  M.,  First  Lieutenant,  301st  Engineers,  United 
States  Reserve. 

HiBBARD,  L.  J.,  Lieutenant,  11th  Regiment  Engineers,  France. 

Hodods,  Louis  W.,  Private.  First  Class,  Section  542,  United  States 
Ambulance  Service. 

Ingham,  Howard  M.,  Lieutenant  (Junior  Grade),  United  States  Naval 
Reserve  Force,  Class  4. 


Jack&on.  J.  II.,  Second  Lieutfnant..  Ord.iance  Reserve  Corps. 
Jackson,  John  R.,  Captain,  Ordnance  Department,  American  Ordnance 

Depot  in  France,  United  States  Reserve. 
Jackson,  Lucian  C,  American  Expeditionary  Forces,  France. 
Jacobs,  Heney  L.,  Camp  Lee,  Petersburg,  Va. 

Kaley,  Geoege  B.,  First  Lieutenant.  Ordnance  Reserve  Corps. 

Kent,   Robert  W.,   First   Lieutenant,   Officers'    Kescrve   Corps.   United 

States  Army. 
KiNGSLEY,  F.,  First  Lieutenant,  Officers'  Reserve  Corps. 
Kugel,  H.  K.,  First  Lieutenant,  Engineers'  Reserve  Corps,  Company  B, 

310th  Engineers,  Camp  Custer,  Mich. 

Lancaster,  W.  C,  Engineer  Officers'  Reserve  Corps. 
Lawrence,  S.  E.,  Captain,  Engineer  Officers'  Reserve  Corps. 
Lewis,  F.  H.,  Major,  Ordnance  Department,  United  States  Army. 
LiBBY,    William    L.,    Lieutenant,    Production    Section,    Gun    Division, 

Ordnance  Department,  Washington,  D.  C. 
Lynn,  E.  H.,  Captain,  Coast  Artillery  Corps,  United  States  Army. 
Lynn,  Thomas  H.,  Captain,  Company  H,  Pennsylvania  Reserve  Militia 

Infantry. 

McClelland,  C.  C,  Company  E,  306th  Engineers,  Camp  Jackson,  Co- 
lumbia, S.  C. 

McEleoy,  J.  W.,  Captain,  Ordnance  Reserve  Corps. 

McGeath,  F.  p..  First  Pennsylvania  Ambulance  Company,  28th  Di- 
vision, Camp  Hancock,  Ga. 

MclNTOSH,  R.  L.,  Captain,  Ordnance  Department,  Officers'  Reserve 
Corps. 

Maclean,  M.  R.,  First  Lieutenant,  9th  Co.  Infantry,  Officers'  Reserve- 
Corps,  Fort  Niagara,  N.  T. 

MacLeod,  Norman  M.,  First  Lieutenant,  Company  8,  United  States  Re- 
serve, Camp  Lee,  Petersburg,  Va. 

Main,  C.  Curtiss,  Signal  Corps,  United  States  Army. 

Marsh,  Francis  Grant,  Lieutenant,  United  States  Navy. 

Mason,  Earl  P.,  Lieutenant,  United  States  Naval  Reserve  Force,  New- 
port, R.  I. 

Mathee,  Harold  T.,  First  Lieutenant,  Coast  Artillery  Corps,  Offlcere' 
Reserve  Corps,  Ft.  Monroe,  Va. 

Maynz,  T.,  Aviation  Section,  Signal  Officers'  Reserve  Corps. 

Meixnee,  B.  a..  First  Lieutenant,  Ordnance  Reserve  Corps. 

Metz,  W.  R.,  Captain,  Quartermaster  Corps,  United  States  Reserve, 
Fort  Sam  Houston,  Tex. 

Middleton,  Harvey,  Camp  Funston,  Kan. 

MiLLEB,  Ernest  P.,  Jr.,  First  Lieutenant,  Ordnance  Department,  Offi- 
cers' Reserve  Corps. 

Moon,  H.  A.,  Major,  Rainbow  Division,  United  States  Army. 

Niemeybb,  J.  C.  W.,  Captain,  Quartermaster  Reserve  Corps,  United 
States  Army. 

NoRRis.  A.  M.,  Ensign,  U.  S.  S.  ilissouri. 

Pease,  Maxpibld,  Machinist's  Mate,  First  Class,  United  States  Naval 

Reserve  Force. 
Phelps,  Cleon  E.,   Second  Lieutenant,  Ordnance  Department,  United 

States  Reserve. 
PiRiE,   H.   L.,    Captain,   Ordnance   Department,   British   Expeditionary 

Forces,  France. 
Pope,  Harold  F.,  Captain,  Quartermaster  Officers'  Reserve  Corps. 
Pound,  Joseph  H.,  Ordnance  Department,  90th  Division. 

Quick,  Ray  L.,  United  States  Naval  Reserve  Force. 

Raymond,  Thomas  E.,  First  Lieutenant,  Ordnance  Department,  Wash- 
ington, D.  C. 

RiGGS,  George,  Sergeant.  Company  K,  107th  Infantry. 

Rogers,  John  I.,  Lieutenant  (Senior  Grade),  United  States  Naval  Re- 
serve Force. 

Ross,  Henry  B.,  First  Lieutenant,  Company  F,  104th  United  States 
Engineers,  United  States  Reserve. 

Rubin,  Harry  E.,  First  Lieutenant,  Ordnance  Reserve  Corps,  Machine 
Gun  Section,  Ordnance  Department,  Wilbur  Wright  Field,  Fair- 
field, Ohio. 

Russell,  Foster,  First  Class  Private,  Aviation  Section,  Signal  Officers' 
Reserve  Corps. 

Ryerson,  William  H.,  Captain,  Class  B,  Engineer  Officers'  Reserve 
Corps. 

Schultz,  William  W.,  Second  Lieutenant.  New  Jersey  Engineers. 
Scbugham,  J.  G.,  Major,  Ordnance  Reserve  Corps,  Production  Section, 

Carriage  Division,  Ordnance  Department. 
Seable,  Dana  A.,  Ordnance  Sergeant,   Ordnance  Corps,  United  States 

Army. 
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Sheldon,  James  Khodes,  Jr.,  First  Lieutenant,  ^Stli  Company,  Coast 

Artillery  Keserve  Corps,  Ft.  H.  G.  Wright,  N.  Y. 
Shkadt,  C.  D.,  Troop  A.  Squadron  A,  New  York  Guard. 
Sibley,  Mark  Miller,  Lieutenant  (Junior  Grade),  United  States  Naval 

Reserve  Force. 
Smith,  Charles  W.,  Second  Lieutenant,  Signal  Officers'  Reserve  Corps, 

American  Expeditionary  Forces,  France. 
Smith,  Feei>ekick  C,  Second  Lieutenant,  U.  S.  Keserve. 
Smith,  Thomas  W.,  First  Lieutenant,  Engineer  Officers"  Reserve  Corps, 

General  Fn.g'incer  Depot,  AVa.shington.  D.  C. 
Snyder,  William  R.,  First  Lieutenant,  Ordnance  Reserve  Corps,  United 

States  Army. 
Stone,  M.  A.,  Jr.,  Captain,  Ordnance  Officers'  Reserve  Corps. 
Stovel,  R.,  Major,  American  Expeditionary  Forces,  France. 
Strahlmann,    Otto    E.,    First    Lieutenant.    Aviation    Section,    Signal 

Corps. 
String,  Joseph  S.,  Captain,  Ordnance  Department,  Gun  Division,  Pro- 
duction Section. 

Taylor,  Cyrus  J.,  Chief  Machinist's  Mate,  United  States  Xaval  Keserve 

Force. 
Thomas,  Charles  W.,  Lieutenant  (Senior  Grade),  United  States  Naval 

Reserve  Force. 


Thomas,  John  M.,  Lieutenant,  Officers'  Reserve  Corps,  Ft.  Sill,  Okla. 
Thompson,  Sanford  E.,  Major,  Officers'  Reserve  Corps,  Office  of  Chief 

of  Ordnance. 
TuuE,  Reuben  S.,  First  Lieutenant,  Ordnance  Officers'   Reserve  Corps, 

Nitrate  Division.  Ordnance  Department,  Washington,  D.  C. 
Tuppeb,  Frederick  G.,  Lieutenant  (Junior  Grade).  United  States  Naval 

Reserve  Force. 

Van  Syckel,  F.  T.,  Signal  Corps,  United  States  Reserve. 
VOY,  Edward  L.,  Depot  Battalion,  7th  Regiment. 

Werst,  C.  W.,  Lieutenant-Colonel.  Russian  Railway  Service  Corps. 
Wieland,  Charles  F.,  Captain,  Officers'  Reserve  Corps,  United  States 

Army,  Manila  Ordnance  Depot,  Manila,  P.  I. 
Wing,  Chester  E.,  Ensign,  United  States  Naval  Reserve  Force. 
Woods,  G.  H.,  Captain,  Quartermaster  Corps,  United  States  Army. 
Woodward.  H.  W.,  Second  Lieutenant,  lOGth  Engineers,  United  States 

Reserve. 
Wright,  D.  B.,  Second  Lieutenant,  1st  Division  Staff.  Engineer  Offlcere' 

Reserve  Corps,  American  Expeditionary  Forces,  France. 
Wright,   Paul   D.,    First   Lieutenant,   Ordnance   Department,   Officers' 

Reserve  Corps. 


PERSONALS 


/N  these  columns  are  inserted  items  concerning  members  of  the  Society  and  their  professional 
activities.  Members  are  always  interested  in  the  doings  of  their  fellow-members,  and  the 
Society  welcomes  notes  from  m,embers  and  concerning  members  for  insertion  in  this  section.  All 
communications  of  personal  notes  should  be  addressed  to  the  Secretary,  and  items  should  be  re- 
ceived by  February  17  in  order  to  appear  in  the  March  issue. 


CHANGES  OF  POSITION 

A.  R.  Cablyle,  who  for  the  past  ten  years  has  been  designing 
marine  engineer  for  the  Union  Oil  Company,  of  California,  has 
terminated  his  relations  with  the  company  and  has  recently  been 
made  surveyor  for  the  American  Bureau  of  Shipping,  American 
I.loyds,  District  of  Southern  Cal.,  Los  Angeles,  Cal. 

Cael  T.  Hewitt,  formerly  connected  with  the  Remington  Arms 
Union  Metallic  Cartridge  Company,  Inc.,  Bridgeport,  Conn.,  has 
accepted  the  position  of  metallurgist  and  testing  engineer  with  the 
Fafnir  Bearing  Company,  of  New  Britain,  Conn. 

George  S.  Blankenhorn,  formerly  connected  with  the  AUis- 
Chalmers  Manufacturing  Company,  of  Milwaukee.  Wis.,  as  engi- 
neer in  the  department  of  the  chief  consulting  engineer,  has  ac- 
cepted a  position  with  the  American  International  Shipbuilding 
Corporation,  of  Philadelphia,  Pa.,  iu  the  department  of  machinery 
fabrication. 

E.  P.  WoRDEN  has  resigned  his  position  of  chief  engineer  for 
Henry  R.  Worthington  to  accept  the  position  of  mechanical  engi- 
neer for  the  Submarine  Boat  Corporation,  New  York. 

Alfred  L.  Aichee,  chief  draftsman  with  the  F.  J.  Stokes  Ma- 
chine Company,  Philadelphia,  Pa.,  has  accepted  a  position  with  the 
Southwark  Foundry  and  Machine  Company  of  the  same  city. 

James  Brakes,  Jr.,  formerly  in  the  employ  of  the  Kimberly-Clark 
Company,  Neenah,  Wis.,  as  testing  engineer,  has  accepted  the  posi- 
tion of  inspector  in  the  power  department  of  the  Western  Electric 
Company,  Hawthorne  plant,  111. 

Walter  H.  Rastali,  has  become  assistant  sales  manager  for  The 
Bauer  Brothers  Company,  Springfield,  Ohio.  He  was  formerly  affil- 
iated with  the  Worthington  Pump  and  Machinery  Corporation,  Cin- 
cinnati, Ohio,  as  engineer. 

Edwin  A.  Moore  has  terminated  his  relations  with  the  Union 
Switch  and  Signal  Company,  Swissvale,  Pa.,  as  works  manager, 
and  has  assumed  the  duties  of  manager  of  the  Liberty  Ordnance 
Company,  Bridgeport,  Conn. 

Henry  Lindenkohl,  until  recently  engineer  of  construction, 
American  Locomotive  Company,  Schenectady.  N.  Y..  has  been  ap- 
pointed engineer  of  construction  of  the  Worthington  Pump  and 
Machinery  Corporation,  with  headquarters  in  New  York.     He  will 


have  charge  of  the  design  and  construction  of  new  shops  and  of 
additions  to  present  shops. 

Frederick  J.  Hardman,  assistant  examiner.  U.  S.  Patent  Office, 
Washington,  D.  C,  has  become  associated  with  the  patent  depart- 
ment of  the  Dayton  Engineering  Laboratories  Company,  Dayton, 
Ohio. 

B.  D.  Thompson,  formerly  superintendent  of  the  L.  O.  Gordon 
Manufacturing  Company,  of  Muskegon,  Mich.,  has  resigned  and 
taken  charge  of  the  engineering  and  sales  department  of  the  Charles 
A.  Strelinger  Company,  Detroit,  Mich. 

JoilN  K.  Reckendorfer,  formerly  assistant  secretary  of  the 
American  Lead  Pencil  Company,  New  York,  has  become  associated 
with  the  Naval  Aircraft  Factory.  Navy  Yard,  Philadelphia,  Pa.,  in 
the  capacity  of  assistant  to  manager. 

Francis  L.  Gilm.\n  has  severed  his  connection  with  the  Westeru 
Electric  Company,  New  York,  as  assistant  chief  engineer,  to  take 
charge  of  the  mauufacturiug  departments  of  the  National  Conduit 
and  Cable  Company,  Hastings-on-the-Hudson,  N.  Y. 

F.  J.  Bryant,  formerly  affiliated  with  the  Huber  Hand  Stoker 
Company,  Passaic,  N.  J.,  in  the  capacity  of  New  Jersey  manager, 
has  become  partner  in  the  firm  of  the  Perfection  Toy  Craft  Com- 
pany, of  West  Brookfield.  Mass. 

Ralph  Earl,  until  recently  with  the  Pittsburgh  Filter  Manufac- 
turing Company,  Pittsburgh,  Pa.,  has  become  associated  with  Mor- 
ris Knowles,  Inc.,  of  the  same  city. 

John  D.  Rogers  has  left  the  employ  of  the  Virginia  Railway 
Company,  Princeton,  West  Va.,  to  accept  service  in  Russia. 

George  Endicott.  for  two  and  a  half  years  mechanical  engineer 
at  The  Morgan  Spring  Company,  Worcester,  Mass..  has  resigned 
to  accept  a  position  in  the  sales  department  of  the  Wickwire  Steel 
Company,  of  Buffalo,  N.  Y.  He  will  take  up  his  new  duties  Janu- 
ary 1,  and  will  make  his  headquarters  in  Buffalo,  N.  Y. 

K.  T.  Keller,  until  recently  master  mechanic  with  the  Cole 
Motor  Car  Company,  Indianapolis,  Ind.,  has  become  affiliated  with 
the  Buiek  Motor  Company,  of  Flint,  Mich. 

I>.  H.  Thullen,  formerly  in  the  employ  of  the  Hall  Switch  and 
Signal  Company,  New  York,  has  assumed  the  duties  of  general 
manager  of  the  Grand  Rapids  Brass  Company,  Grand  Rapids, 
Mich. 
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AlXEN  C.  Stalev  has  severed  his  connection  with  the  General 
Engineering  Company,  of  Detroit,  Mich.,  where  he  held  the  position 
of  experimental  engineer  in  charge  of  development  work  on  the 
Doble  steam  car,  and  has  become  associated  with  the  Stanley  Motor 
Carriage  Company.  Newton,  Mass.,  as  research  engineer  in  the 
same  line  of  work. 


ANNOUNCEMENTS 

Paekeb  H.  Kemble  has  entered  the  Sea  Service  Bureau  at  the 
National  headquarters  of  Henry  Howard,  director  of  recruiting  for 
the  United  States  Shipping  Board  at  the  Boston  Customhouse,  for 
the  duration  of  the  war. 

George  E.  Cbofoot  has  been  promoted  from  instructor  to  assist- 
ant professor  of  mechanical  engineering  in  the  Towne  Scientific 
School  of  the  University  of  Pennsylvania,  Philadelphia,  Pa. 

John  H.  DeVisseb,  of  Detroit,  Mich.,  has  taken  up  his  duties 
as  Captain  in  the  Ordnance  Department  and  is  at  present  stationed 
at  the  Prankford  Arsenal,  Philadelphia,  Pa. 

Clayton  R.  Bubt,  assistant  general  manager  of  the  Russell  Mo- 
tor Car  Company,  Ltd.,  Toronto,  Canada,  has  accepted  a  position 
as  general  manager  of  the  same  company,  at  Buffalo,  N.  X.,  where 
a  large  new  factory  for  the  manufacturing  of  munitions  for  the 
v.  S.  Navy  Department  is  being  established  by  the  company. 

MONBOE  R.  Hull,  mechanical  engineer  for  the  Sissert  Mining 
District  Company,  of  London  and  Petrograd,  has  recently  returned 
from  Russia  and  will  spend  several  months  in  the  United  States 
in  the  interests  of  the  Sissert  Company. 

Pbedebick  Pope,  of  Moses,  Pope  and  Messer,  Inc.,  consulting 
.engineers,  New  York,  has  been  commissioned  a  Captain  in  the  30th 
Engineers,  which  is  the  Gas  and  Flame  Division. 

C.  P.  Coleman,  vice-president  of  the  Worthington  Pump  and 
Machinery  Corporation,  has  recently  been  elected  president  of 
the  corporation. 

Channing  Tubnek  has  received  a  commission  as  First  Lieuten- 
ant, Field  Artillery,  Officers  Reserve  Corps,  and  has  been  ordered 
on  active  duty. 

L.  Richard  Dbessleb  has  received  a  commission  as  First  Lieu- 
tenant in  the  Ordnance  Department,  Carriage  Division,  Officers' 
Reserve  Corps. 

L.  H.  Bergjian,  formerly  fuel  engineer  for  the  Nicetown  Plant 
of  the  Midvale  Steel  and  Ordnance  Co.,  has  gone  into  consulting 
practice  under  the  name  of  American  Industrial  Engineering  Co., 
with  offices  in  the  Monadnock  Building,  Chicago. 

Fbed  L.  Pancoast  has  received  a  commission  as  Captain  in  the 
Ordnance  Department,  Officers'  Reserve  Corps,  and  has  been  as- 
signed to  active  service. 

Fbank  P.  Rhame  has  been  commissioned  as  First  Lieutenant 
in  the  Ordnance  Officers'  Reserve  Corps. 

Charles  Day  has  now  returned  from  England  and  will  assume 
active  management  of  the  probation  department  of  the  Emergency 
Fleet  Corporation. 

Sanfoed  E.  Thompson,  of  Thompson  and  lichtner,  consulting 
engineers,  Boston,  Mass..  has  accepted  a  commission  as  major 
in  the  Ordnance  Department,  Officers'  Reserve  Corps.  Mr.  William 
0.  Lichtner  will  carry  ou  the  work  of  the  company. 

J.  G.  ScEUGHAM  has  been  commissioned  as  Major,  Ordnance 
Reserve  Corps,  and  assigned  for  duty  to  the  Production  Section, 
Carriage  Division,  Ordnance  Department,  Washington,  D.   C. 


C.  L.  Halladay,  of  Jackson,  Mich.,  has  become  associated  with 
the  Auto  Industries  Committee,  of  Washington,  D.  C. 

Elmeb  R.  Ritter  has  entered  into  active  service  as  a  First 
Lieutenant  in  the  United  States  Ordnance  Reserve. 

Keppele  Hall,  of  the  firm  of  Thompson  and  Lichtner,  consult- 
ing engineers,  of  Boston,  has  accepted  a  commission  as  Captain  in 
the  Ordnance  Department  and  is  now  located  at  Washington,  D.  C. 


Majob  Dabney  H.  Mauky,  Engineer  Officers'  Reserve  Corps,  has 
closed  his  office  in  Chicago  for  the  duration  of  the  war.  For  some 
time  past  he  has  been  in  Washington  looking  after  water-supply 
problems  in  connection  with  cantonment  construction. 

W.  E.  Moshee  has  been  appointed  by  the  Secretary  of  War  as 
assistant  superintendent  engineer  in  connection  with  Marine  Re- 
frigeration. Army  Transport  Service,  Quartermaster  Corps,  U.  S. 
A.  Piers,  at  Hoboken,  N.  J. 

Majob-Geneeal  Geobge  W.  Goethals,  acting  quartermaster 
general,  has  been  appointed  by  the  Secretary  of  War  to  serve  also 
as  director  of  War  Department  transportation  and  storage. 

NECROLOGY 

WILLIAM  CHARLES  ADAMS 

William  C.  Adams  was  born  in  April  18S3  in  North  East, 
Erie  County,  Pa.  He  was  educated  in  the  schools  there  and  later 
attended  the  State  Normal  School.  He  also  took  a  course  in  the 
International  Correspondence   Schools. 

He  served  his  apprenticeship  as  machinist  with  the  Eureka 
Tempered  Copper  Works,  North  East  Pa.,  from  1902  to  1903. 
He  then  located  with  the  Brooks  Locomotive  Works,  Dunkirk, 
N.  Y.,  as  machinist.  In  1904  he  became  associated  with  the 
Bantam  Anti-Friction  Co..  Bantam.  Conn.,  as  draftsman,  and  a 
little  later  worked  in  the  same  capacity  for  the  Coe  Brass  Manu- 
facturing Co.,  Torrington,  Conn.  In  1905  he  returned  to  the 
Bantam  Company  as  superintendent.  In  1908  he  took  charge 
of  the  sewer  works  of  the  city  of  Torrington. 

From  1909  until  1914  Mr.  Adams  was  employed  by  the  Chase 
Rolling  MiU  Co.  and  the  Chase  Metal  Works  Co.,  Waterbury, 
Con.,  as  draftsman  and  engineer,  and  designed,  constructed  and 
maintained  their  hydraulic  extrusion  and  rolling-mill  machinery. 
Until  the  completion  of  the  new  plant  of  the  Chase  Metal  Works 
Co.  Mr.  Adams  had  charge  of  the  machine  shop,  drafting  room, 
pattern  shops  and  hydraulic  plant  of  the  Chase  RoUing  Mill  Co. 
He  took  charge  of  the  same  departments  in  the  new  plant. 

About  March  1915  Mr.  Adams  became  associated  with  the 
Kings  Norton  Metal  Co.,  Ltd.,  Kings  Norton,  Birmingham,  Eng- 
land, as  works  manager.  He  designed  and  superintended  the 
erection  of  buildings  and  plant  for  the  extrusion  of  non-ferrous 
metals  in  bars  and  sections.  As  a  single  unit  the  plant  is  regarded 
by  experts  as  the  largest  and  finest  in  the  British  Isles. 

Mr.  Adams  was  a  member  of  the  Birmingham  Association  of 
Mechanical  Engineers,  the  Institute  of  Metals,  London,  and  was 
honorary  treasurer  of  the  Birmingham  Metallurgical  Society.  He 
became  a  member  of  the  Society  in  1914.  He  died  on  July  13, 
1937. 

ADOLPH  THEODORE  BRUEGEL 

A.  Theodore  Bruegel.  secretary  of  the  Hess-Bright  Manufac- 
turing Co.,  Philadelphia,  died  at  his  home  in  Melrose  Park  on 
November  7,  1917.  Mr.  Bruegel  was  born  on  January  11,  1866,  in 
Canton,  O.  He  was  educated  in  the  St.  Louis  Manual  Training 
School  and  later  attended  Lehigh  University,  being  graduated  in 
1888  with  the  degree  of  M.E.  He  took  a  post-graduate  course  in 
Cornell  University  and  received  his  M.M.E.  degree  in  1896. 

During  the  summers  of  1883  to  1885  he  worked  as  machinist 
for  the  Missouri  Malleable  Iron  Works  and  the  Lehigh  Valley 
Railroad  Co.  He  obtained  his  drafting-room  experience  with  the 
Johnson  Steel  Co.,  Johnstown,  Pa.  From  1888  to  1892  he  acted 
as  instructor  in  mechanical  drawing  and  descriptive  geometry  in 
Cogswell  Polytechnic  College,  San  Francisco.  For  the  next  five 
years  or  so  he  was  connected  with  Sibley  College,  Cornell 
University,  as  instructor  in  machine  design.  Later  he  took  charge 
of  the  teaching  of  kinematics  of  machinery  and  also  junior  draw- 
ing. 

In  1898  Mr.  Bruegel  became  an  instructor  in  mechanical  engi- 
neering in  Pratt  Institute,  Brooklyn,  giving  his  attention  princi- 
pally to  the  steam  and  machine-design  courses.  For  the  last  ten 
years  he  was  associated  with  the  Hess-Bright  Manufacturing  Co.. 
Philadelphia. 

He  was  a  member  of  the  Engineers'  Club  of  Philadelphia,  the 
Society  for  the  Promotion  of  Engineering  Education,  the  Ameri- 
can Association  for  the  Advancement  of  Science,  the  National 
Geographic  Society,  and  the  Philadelphia  Chamber  of  Commerce. 
He  became  a   member  of  the   Society  in  1900. 
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JOSEPH  PHINEAS   DAVIS 

Joseph  P.  Davis  was  born  on  April  15,  1837,  at  Northboro, 
Mass.  He  was  graduated  from  Rensselaer  Polytechnic  Institute 
in  1856  with  the  degree  of  C.E.  Until  1801  he  acted  as  assistant 
engineer  on  the  construction  of  the  Brooklyn  Water  Works.  He 
then  went  to  Peru,  S.  A.,  where  he  remaiued  for  four  years  in 
the  cmplo.v  of  the  government  as  topographical  engineer.  Upon 
his  return  he  was  made  commissioner  of  parks  in  Brooklyn,  N.  Y. 

.\hout  1867  he  was  appointed  chief  assistant  engineer  on 
the  construction  of  the  St.  Louis  Water  Works,  later  be- 
coming chief  engineer  on  the  construction  of  the  Lowell,  Mass., 
Water  Works.  In  1872  he  was  appointed  chief  engineer  of  the 
Boston  Water  Board,  and  the  following  year  w'as  made  city 
engineer  of  Boston,  which   position   he   held   till   1880. 

At  that  time  Mr.  Davis  accepted  a  position  with  the  American 
Bell  Telephone  Co.  as  chief  engineer,  holding  the  same  position 
with  its  successor,  the  American  Telephone  and  Telegraph  Co., 
until  1905,  when  he  retired  from  active  business. 

Mr.  Davis  was  the  consulting  engineer  of  the  Croton  Aqueduct 
Commission  from  1884  to  18Sfi,  of  the  Massachusetts  State  Board 
of  Health  from  1886  to  190-t,  of  the  Metropolitan  Sewerage  Com- 
mission. Mass.,  in  1898.  He  was  vice-president  and  general  man- 
ager of  the  Metropolitan  Telephone  Co..  New  York,  from  1880  to 
1886.  and  was  president  of  the  Hudson  River  Telephone  Co.  from 
1889  to  1895.  and  of  the  Westchester  Telephone  Co.  from  1890 
to   1903. 

Mr.  Davis  was  a  member  of  the  American  Society  of  Civil 
Engineers,    the    American    Institute    of    Electrical    Engineers,    the 


A.  T.  Bruegel 

Institution  of  Electrical  Engineers,  England,  and  the  Boston  So- 
ciety of  Civil  Engineers.  He  became  a  member  of  the  Society  in 
1880.     He  died  on  March  31,  1917. 

AUGUST  A.  HONSBERG 

August  A.  Honsberg  was  born  on  May  18,  1841,  in  Boulay, 
Metz,  France.  He  was  educated  in  Prance,  receiving  his  technical 
training  in  the  Institution  Carmentrez. 

He  served  an  apprenticeship  from  1859  to  1861  with  Kaut  & 
Westmayer  at  St.  Jean,  Saarbrucken,  Gei-many.  The  next  two 
years  he  spent  at  the  Ateliers  des  Chemins  de  Fer  de  I'Est, 
Montigny.  He  obtained  his  drafting  experience  from  1863  to 
1865  in  the  Regimental  School  of  Engineers,  leaving  there  to  go  to 
I'Ecole  Polytechnique,  Metz.  In  1886  he  became  superiutendent 
of  machinery  at  the  Ar.senal.  Genie.     He  served  during  the  Franco- 


Prussian  War  as  chief  of  the  engineering  detachment,  Fifth  Army 
Corps. 

About  1872  Mr.  Honsberg  came  to  the  United  States.  His  first 
position  was  with  the  Kings  Bridge  Co.  Later  he  was  associated 
with  the  Keystone  Bridge  Co.  In  1881  he  became  master 
mechanic  in  charge  of  machinery  and  buildings  of  the  Cleveland 
Rolling  Mill  Co.  After  ten  years'  service  he  resigned  to  take  a 
position  in  the  Cleveland  city  engineer's  office  in  the  bridge 
department,  leaving  this  department  after  another  ten  years  to 
enter  the  city  water  works  office,  to  make  i)lans  for  a  new 
pumping  station,  engine  and  boiler  house.  For  the  last  six  years 
he  was  connected  with  the  bridge  and  map  department  of  the  city 
of  Cleveland. 

Mr.  Honsberg  became  a  life  member  of  the  Society  in  1901.     He 
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was  also  a  member  of  the  Cleveland  Engineers'  Society.     He  died 
on  October  21,  1917. 


GUY  EDWARD   MITCHELL 

Guy  E.  Mitchell  was  born  on  March  4,  1869,  in  Lowell,  Mass. 
He  attended  the  public  schools  of  that  city  and  later  entered  the 
Massachusetts  Institute  of  Technology,  from  which  he  was  gradu- 
ated as  a  mechanical  engineer  in  1891. 

He  was  employed  for  a  number  of  years  by  the  Boston  and 
Maine  Railroad  and  worked  up  from  the  position  of  chief  drafts- 
man to  that  of  consulting  engineer  of  that  company.  After  leav- 
ing the  Boston  and  Maine  Railroad  he  was  located  in  New  York 
for  about  three  years  as  consulting  engineer.  He  then  served  in 
various  important  capacities  in  the  building  of  the  Berkshire 
trolley  system.  Upon  the  completion  of  that  work  he  became 
associated  with  the  Alden  Sampson  Co.,  Pittsfield,  builders  of 
large  automobile  trucks,  and  acted  as  general  manager  for  a 
period  of  seven  years.  Later  he  assisted  in  the  building  of  the 
Hampden  Railroad.  • 

In  Deceml)er  1914  he  was  appointed  manager  of  the  municipal 
gas  and  electric  light  plant,  Westfield,  Mass.  He  held  this  posi- 
tion  at   the   time   of   his  death. 

He  became  a  member  of  the  Society  in  1903.  He  died  on 
October  18.  1917. 


JOSEPH  MORGAN.   JR. 

Joseph  Morgan,  Jr..  was  born  on  July  27,  1842,  in  Philadel- 
phia. He  was  educated  in  the  Central  High  School  of  that  city, 
devoting  himself  to  the  sciences.  In  the  fourth  year  of  his  course 
he  entered  the  steam-engineering  corps  of  the  United  States  Navy. 
In  1861  he  entered  active  .service  as  third  assistant  engineer.  In 
1863    lie   was    promoted    to   second    assistant   engineer.      In   1866. 
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after  the  war,  he  resigned  and  entered  the  service  o£  the  Phenix 
Iron  Co.,  Phenixville,  Pa.,  as  draftsman.  In  1S(3S  he  had  risen  to 
be  chief  draftsman,  when  he  resigned  to  talie  a  similar  position 
with  the  Edgemoor  Iron  Co.  About  1879  Mr.  Morgan  became 
associated  with  the  Cambria  Iron  Co..  Johnstown,  Pa.,  as  drafts- 
man. He  was  made  chief  engineer  in  ISSl,  and  after  twenty-five 
years'  service  in  that  capacity  was  relieved  of  his  more  active 
duties  and  made  consulting  engineer  of  the  Cambria  Steel  Co. 

Air.  Morgan  designed  and  superintended  the  various  parts  of 
the  works  of  that  firm,  including  six  blast  furnaces,  new  bessemer 
works  of  the  largest  class,  new  blooming  mill,  open-hearth  plant, 
rail  mills  and  various  large  mills  of  the  Gautier  plant  involving 
the  expenditure  of  millions  of  dollars.  He  was  the  consulting 
engineer  in  charge  of  the  building  of  the  Quemahoning  Dam  in 
1913,  and  later  the   Saltlick  Dam. 

In  1S81  Mr.  Morgan  went  abroad  to  make  a  study  of  gun  and 
armor  forgings.  He  visited  the  principal  cities  of  England  and 
the  Continent  where  armor-maki:ig  works  were  located.  Later 
he  was  appointed  a  member  of  the  United  States  Fortification 
Board,  and  wrote  several  valuable  papers  to  aid  in  instructing  the 
public  on  the  subject,  as  well  as  for  the  information  of  Congress. 
Mr.  Morgan  was  familiar  with  the  art  of  steel  making  from  the 
date  of  the  inception  of  the  bessemer  process  up  to  the  present 
time. 

Mr.  Morgan  was  a  member  of  the  United  States  Naval  Insti- 
tute and  the  Grand  Army  of  the  Republic  and  also  held  many 
offices  in  fraternal  organizations.  He  was  vice-president  of  the 
Society  from  18SC  to  1888  and  was  chairman  of  the  Sub-Com- 
mittee on  Iron  and  Steel  for  the  year  1913-14.  He  became  a  life 
member  of  the  Society  in  1881.     He  died  on  December  9,  1917. 


JOHN  RIDDELL 

John  Riddell,  mechanical  superintendent  of  the  Schenectady 
Works  of  the  General  Electric  Company,  died  in  Schenectady,  N. 
X.,  December  31,  1917.  He  was  born  in  Ireland  in  1852  and  was 
conspicuously  a  self-made  man.  At  the  age  of  about  13  years,  in 
Jersey  City,  he  started  as  an  apprentice  in  the  jobbing  machine 
shop  of  Nicholas  B.  Cushing,  who  made  elevators  and  repaired 
machinery,  especially  marine  engines.  This  work  brought  him  in 
contact  with  marine  circles,  which  resulted  in  his  later  serving 
two  yeai's  as  second  engineer  on  trading  steamers  plying  between 
the  West  Indies  and  Central  America  and  New  York. 

His  first  as.sociation  with  the  electrical  business  was  with  the 
Daft  Electrical  Co.  where  he  did  considerable  experimental  mechan- 
ical work  in  the  railway  field.  In  1887  he  entered  the  employ  of 
the  Thomson-Houston  Electric  Co.  at  Lynn,  Mass.  In  1888  he  be- 
came foreman  of  the  railway  motor  shop  and  was  recognized  as 
one  of  the  leading  mechanical  experts  at  the  time  the  General 
Electric  Co.  was  formed  in  1892. 

Mr.  Riddell  moved  to  Schenectady  in  1895,  and  shortly  after 
his  arrival  was  appointed  mechanical  superintendent  of  the  com- 
pany. In  this  important  position  he  designed  and  had  built  special 
machine  tools  for  increasing  the  production  of  the  machine  shops 
and  also  for  carrying  on  the  many  special  processes  involved  in 
the  manufacture  of  mechanical  tools.  He  was  consulted  in  regard 
to  all  automatic  machinery  and  his  resourceful  genius  was  called 
in  when  a  solution  was  sought  for  different  mechanical  problems 
of  a  bafBing  nature.  The  records  of  the  United  States  Patent 
Ofiice  show  that  37  patents  were  taken  out  in  his  name. 

In  the  sense  that  Mr.  Riddell  could  obtain  large  outputs  from 
machine  shops  with  a  minimum  cost,  he  might  well  be  termed  a 
manufacturing  economist.  He  was  responsible  for  the  location  of 
machines  and  machine  tools  and  his  advice  and  opinion  were 
sought  in  regard  to  such  manufacturing  problems  as  the  routing 
of  the  materials  from  the  time  the  raw  materials  were  received 
until  the  finished  product  was  ready  for  shipment. 

Among  the  notable  achievements  of  Mr.  Riddell  in  the  various 
works  of  the  General  Electric  Co.  is  a  boring  mill — the  largest 
in  the  world  when  made — which  was  built  from  his  design  and 
which  has  a  60-ft.  swing.  This  was  so  successful  for  machining 
the  large  wheels  for  the  rotors  and  stators  of  water-wheel-driven 
generators  that  he  designed  a  40-ft.  boring  mill  embodying  the 
same  principles  as  the  large  one,  which  is  used  for  turbine  work. 
These  mills  have  operated  night  and  day  for  over  ten  years  with- 
out the  loss  of  a  single  hour. 

Another  one  of  his  designs  was  a  bucket-cutting  machine  for 
large  steam  turbines  which  he  developed  in  1902.  It  was  at  this 
time  that  the  General  Electric  Co.  was  building  the  first  5000-kw. 


steam  turbine  ever  constructed,  and  this  labor-  and  time-saving 
device  became  an  important  factor  in  the  development  of  the 
steam-turbine  industry  at  the  time  when  the  steam  engine  was 
preeminent  in  the  largest  power  plants  in  the  world. 

Almost  automatic  was  the  field-coil-winding  macliine  which  he 
built  and  which  was  adopted  both  in  Lynn  and  Schenectady.  It 
was  a  labor  saver  and  a  time  saver,  and  in  the  opinion  of  many 
persons  there  was  no  single  achievement  of  Mr.  Riddell's  which 
advanced  the  electrical  industry  more  than  did  this  winding 
machine. 

Mr.  Riddell  was  a  member  of  the  Engineers'  Club  of  New  York 
and  the  Society  of  Engineers  of  Eastern  New  York.  He  became 
a  member  of  the  Society  in  1895.     During  his  later  years  he  de- 
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livered  several  papers  on  engineering  subjects  before  various  asso- 
ciations. 

He  was  awarded  a  gold  medal  at  the  Panama-Pacific  Interna- 
tional Exposition  at  San  Francisco  in  1915,  as  collaborator  in 
the  Exhibit  of  the  General  Electric  Co.  at  the  Exposition. 


HAROLD  VAN  DUZEE 

Harold  Van  Duzee  was  born  in  West  Newton,  Jlass.,  on  April  4, 
1859.  He  attended  the  public  schools  of  that  city  and  later  entered 
the  engineering  department  of  the  Massachusetts  Institute  of  Tech- 
nology. He  spent  one  year  in  miscellaneous  drafting  work  for  Fred- 
erick Tudor  &  Co.  and  for  the  Hinkley  Locomotive  Works,  both  of 
Boston,  Mass.  For  two  years  he  was  associated  with  Col.  George 
B.  Waring  of  Newport,  R.  I.,  as  draftsman  and  was  his  assistant 
on  sewage  and  drainage  work  in  Memphis,  Tenn.,  where  he  re- 
mained for  about  a  year.  The  second  year  of  this  work  he  had 
charge  of  the  sewage  disposal  of  the  Bryn  Mawr  Hotel.  His  next 
position  was  with  the  Tide  Water  Oil  Co.,  Bayonne,  N.  J.  At  the 
time  of  his  death  Mr.  Van  Duzee  was  in  private  practice  in  Phila- 
delphia as  a  civil  and  sanitary  consulting  engineer. 

Mr.  Van  Duzee  did  much  to  beautify  the  suburban  homes  of 
Philadelphia,  working  in  this  connection  with  the  Olmstead  Bros, 
of  Brookline,  Mass.  He  also  collaborated  with  Mr.  F.  W.  Taylor 
in   the  scientific  development   of  sod   for  golf  grounds. 

He  became  a  Junior  member  of  the  Society  in  1885.  .  He  died  on 
May  7,  1917. 

WILLIAM  FORGUE  WAT 

William  F.  Way  was  bom  on  October  3,  1888,  in  Johnstown, 
N.  Y.  He  was  graduated  from  Rensselaer  Polytechnic  Institute 
in  June  1913  with  the  degree  of  mechanical  engineer.  His  shop 
experience  was  obtained  in  Hutton's  Machine  Shop,  Seattle,  Wash. 
Later  he  became  associated  with  the  Talbot  Boiler  Co.,  Seattle, 
as  draftsman.  He  became  a  Junior  member  of  the  Society  in 
191C.     He  died  on  December  18,  1916. 


CANDIDATES  FOR  MEMBERSHIP 

TO  BE  VOTED  ON  xVFTER  MARCH  10 


BELOW  is  the  list  of  candidates  who  have  filed  applications 
since  the  date  of  the  last  issue  of  The  Journal.  These 
are  classified  according  to  the  grades  for  which  their  ages 
qualify  them,  and  not  with  regard  to  professional  qualifications, 
i.e.,  the  ages  of  those  under  the  first  heading  place  them  under 
either  Member,  Associate  or  Associate-Member,  those  in  the 
next  class  under  Associate  or  Associate-Member,  those  in  the 
third  class  under  Associate-Member  or  Junior,  and  those  in  th'^ 
fourth  under  Junior  grade  only.     Applications  for  change  of 


grading  are  also  posted.  Total  number  of  new  applications,  112. 
The  Membership  Committee,  and  in  turn  the  Council,  urge 
the  members  to  scrutinize  this  list  with  cure  and  advise  the 
Secretary  promptly  of  any  objections  to  the  candidates  posted. 
All  correspondence  in  this  regard  is  strictly  confidential.  Un- 
less objection  is  made  to  any  of  the  candidates  by  March  10, 
and  providing  satisfactory  replies  have  been  received  from 
the  required  number  of  references,  they  will  be  balloted  upon 
bv  the  Council.    Those  elected  will  be  notified  about  April  15. 


NOTE.     The   Council  desires   to  impress  upon  applicants   for   membership    that   under   the   present 
national  conditions  the  procedure  of  election  of  members  may  be  slower  than  under  normal  conditions. 


NEW    APPLICATIONS 

FOn    CONSIDEK.\TION   AS    MEMBER,   ASSOCIATE   OK 
ASSOCIATE-MEMBER 

California 

PITTS,  Harold  P.,  Industrial  Engineer, 
Pacific  Gas  &  Electric  Co., 

San  Francisco 

Colorado 

ORR,  C'ARLETON  A.,  Superintendent  Power 
Plants  and  Shops,  .\rliausas  Valley  Rail 
way.  Light  &  Power  Co.,  Pueblo 

Connecticut 

AVIS,  Samuel  W.,  Mechanical  Engineer, 
Hartford  Special  Machinery  Co., 

Hartford 
BRITT.\N,    Frederick   A.,   Engineer,    Rem 
ington  .\rras  &  .Ammunition  Co., 

Bridgeport 
TOMS,    ROLLix    T..    Foreman    Stock    Tool 
Department,    Yale   &  Towne   Mfg.    Co., 

Stamford 

District  of  Columbia 

BARRETT,  Charles  G.,  .\ssist:;Et  En- 
gineer, U.  S.  Shipping  Board,  Emergency 
Fleet  Corp. 

BASCOMBE,  Fra.n'K  J.,  Assistant  Super- 
intendent, Washington  Steel  v>l:  Ordnance 
Co. 

BLACK,  John  S.,  Captain  Ordunnce  Re- 
serve Corps,  U.  S.  A. 

M.VRTIN,  H.  T.,  Captain  Ordnance  Reserve 
Corps,  U.  S.  A. 

Delaware 

MAGUIRE,  Charles  F.,  Design  Engineer. 
E.  I.  du  Pont  de  Nemours  &  Co.. 

Wilmington 

nilnois 

CAREY,  James  L.,  .Architect  and  Engineer, 

Cliicago 

PEACH,  William  M.,  Chief  Draftsman, 
Pullman  Mfg.  Co.,  Pullman 

STUART,  William  K.,  .Assistant  Secre- 
tary, Western  Steel  &  Fdy.  Co.,     Chicago 

Indiana 

CRAVENS.  George  W.,  Chief  Engineer  and 
Works  Manager,  Elkhart  Carriage  & 
Motor  Car  Co.,  Elkhart 

Kentucky 

ANDERSON,  Warwick  M.,  Professor  of 
Physics,   University   of  Louisville, 

Louisville 

Loui.siana 

DOBREE,  Basil  S.  T.,  Chief  Engineer. 
Panama  Ice  Co.,  New  Orleins 

Maryland 

HIND,  Thomas  W.,  Consulting  Engineer. 
The  Crown  Cork  &  Se:\l  Co..         Baltimore 


Michigan 

LINK,  Vincent,  Consulting  Engineer, 
Studebaker  Corp.,  Detroit 

Minnesota 

BOOTH,  George,  Works  Managing  En- 
gineer, Pan  Motor  Co.,  Saint  Cloud 

REES,  Elias,  Fuel  Engineer,  C.  L.  Pills- 
bury  Co.,  Minneapolis 

Z1MMERM.AN,  Frank  R.,  Chief  Engineer, 
National  Iron  Co.,  Duluth 

Missouri 

C.ANAVAN,  .\SA  L.,  Southwestern  Repre- 
sentative,   W.    II.    Miner,  Grov<r 

TALEN,  Mauritz  W.,  Chief  Draftsman,  The 
Ruemmeli-Davvley  Mfg.  Co.,  St.  Louis 

TOENSFELLT,  KURT,  Principal  Assi.stant 
Jlcclanical  Engineer,  St.  Louis  Water 
Works,  St.  Louis 

New  Hampshire 

CUMMINGS,  Fred  A.,  Resident  Engineer, 
Nashua  Mfg.  Co.,  Nashu.i 

New  Jersey 

C.VKLTON,  Joseph  R.,  Mechanical  Test 
ing.  Public  Service  Electric  Co.,     Newark 

SCHEEL,  John  B.,  Production  Manager. 
New  Jersey  Brass  Corp.,  Garfield 

New  York 

B.\STI.VN,  Frederick  G.,  Mechanical  Fore- 
man, Lackawanna  Steel  Co.,  Lackawanna 

BEEBEE,  Lewis,  Mechanical  Engineer, 
Hammond  Steel  Co.,  Inc.,  Syracuse 

COCHRANE.  Lewis,  Chief  Engineer,  New 
York   Times,  New  York 

GRONBECH,  Christian  E.  A.,  Superin- 
tendent and  Assistant  B'actory  Man:iger, 
C.  J.  Tagliabue  Mfg.  Co.,  Brooklyn 

HULST,  John,  Assistant  to  Vice-President, 
and  Chief  Engineer,  United  States  Steel 
Corp.,  New  I'ork 

KAY,  George  A.,  with  E.  W.  Bliss  Co., 

Brooklyn 

KIRKIL\M,  Charles  B.,  Chief  Designing 
Engineer.  Curtiss  Aeroplane  &  Motor 
Corp.,  Buffalo 

MORSE,  Edward  P.,  Jr.,  General  Superin- 
tendent, Morse  Dry  Dock  &  Repair  Co., 

Brooklyn 

PEET,  Edwin  B.,  Mechanical  Engineer,  E. 
W.  Bliss  Co.,  Brooklyn. 

STARK,  Arthdr  W.,  Assistant  to  Engineer 
of  Construction,  Consolidated  Gas  Co.  of 
N.  y..  New  York 

T.VGG.ART,  James  M.,  Consulting  En- 
gineer, Engineering  Department,  In- 
terborough  Rapid  Transit  Co.,    New  York 

W.\LS1T,  George.  W.,  Mechanical  En- 
gineer, C.  E.  Knoeppel  &  Co.,     New  Y'ork 

Ohio 

BAILY,  Thaddeus  F.,  President,  The  Elec- 
tric Furnace  Co.  of  America,         .Alliance 

TITECHTER,  AuGfST  11.,  President,  The 
Cincinnati  Bickford  Tool  Co.,     Cincinnati 
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i".\NNEY,  George  W.,  Chief  Draftsman, 
Alliance  Machine  Co.,  Alliance 

Oldahoma 

MEYER,  Barney,  Mechanical  Superin 
tendent,   Cosden  &  Co.,  Tulsa 

Oregon 

DICKSON,  John,  Superintendent  Motive 
Power,  Spokane,  Portland  &  Seattle 
Rwy.,  Oregon  Electric  Rwy.,  and  Spokane 
&  Inland  Empire  Rwy.,  Portland 

Pennsylvania 

GILDERSLEEVE,  Frank  M.,  .Assistant 
Mechanical  Engineer,  Ridgway  Dynamo 
&  Engine  Co.,  Ridgway 

K.AVANAUGH,  Ramsey  D.,  Foreman  of 
Road  Tests,  Pennsylvania  R.  R.  Co., 

.Altoona 

R.APP,  Jesse  P.,  Chief  Inspector,  Purchas- 
ing Department,  American  International 
Shipbuilding  Corp.,  Philadelphia 

SUPPLEE,  Warren  P.,  Chief  Operating 
Engineer  of  Power  Stations,  The  Eastern 
Penn.  Light,   Heat  &  Power  Co., 

Pottsville 

Rhode  Island 

SWASEY,  Cornelius  B..  Superintendent, 
Aliens  Ave.  Plant,  Gorham  Mfg.  Co., 

Providence 

Tennessee 

ROBINSON,  G.  A.,  Mechanical  Superin- 
tendent, La  FoUette  Coal  &  Iron  Co., 

La  Follette 

Texas 

LEARMONTH,  Alexander  C,  Chief  En- 
gineer Power  Plant,  EI  Paso  Electric 
Rwy.   Co.,  EI  Paso 

Virginia 

DAVIS,  George  M.,  Locomotive  Designer, 
Norfolk  &  Western  Rwy,  Co.,       Roanoke 

HIGGINS,  Edmund  S.,  2nd  Assistant  Man- 
ager, Hopewell  Works,  Du  Pont  Powder 
Co.,  City  Point 

LEPS,  Henry  M.,  Lieutenant  (J.g.), 
U.S.P.N.R.,  Engineering  Assistant,  Office 
of  -Aide  for  Material,  Norfolk 

Wisconsin 

BRINTZINGER,  Charles  H.,  Appraisal 
Engineer,   American  Appraisal   Co., 

Milwaukee 
Wyoming 

BRENNAN,  William  D.,  Assistant  Gen- 
eral Manager,  The  Union  Pacific  Coal 
Co.,  Cheyenne 

Canada 

CARPENTER,  Frank  G.,  Superintendent 
Plant  and  Chief  of  Construction  and 
Engineering,  P.  Burns  &  Co.,  Ltd., 

Calgary 


180 


SOCIETY  AFFAIRS 


The  Journau 
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Cuba 

GOIRIGOLZARRI,  Mandel,  Manager,   Ha- 
vana Marine  Railways,  Inc.,  Havana 

China 

HOPKINS,    R.    D.,    with    the   China-Ameri- 
can  Trading   Co.,   Inc.,  Tientsin 


Norway 

BASSOE,     Carl 
.\luminuni  Co., 


F., 


Engineer,      Norsk 
Kristianla 


Japan 

TAKETA,  HiDEJi,  Mechanical  Engineer, 
Ashio  Mines  of  Furultawa  Mining  Co., 

Shimotsulie 

South  America 

MicWHIRTER,  George  E.,  Operating  and 
Constructing  Engineer,  Boquete  Nitrate 
Co.,  Antofagasta,  Chile 

ANSALDO,  PEDRO,  Chief  Engineer  and 
General  Manager,  De  La  Compania  In- 
dustrial De  Electricidad, 

Buenos-Alres,  Argentina 


FOR     CONSIDERATION     AS     ASSOCIATE     OB 
ASSOCIATE-MEMBER 

Alabama 

EPHGRAVE,     Herbert,     Chief     Engineer, 
Joubert  &  Goslin  Machinery  &  Fdy.  Co., 
Birmingham 

Connecticut 

LANNON,  John  D.,  Assistant  Superin- 
tendent of  Manufacturing,  Remington 
Arms-U,  M.  C.  Co.,  Bridgeport 

Indiana 

SUTLIFF,  James  T.,  Advertising  Manager, 
The    Connersville    Blower    Co.. 

Connersville 

Maine 

ROWE,  LODIS  G.,  Production  Engineer, 
Eastern  Mfg.  Co.,  South  Brewer 

Michigan 

W.\TSON,  Harry  J.,  Instructor  In  Mechani- 
cal Engineering,  University  of  Michigan, 
Ann  Arbor 

New  Jersey 

KELLEY,  Joseph  A.,  Designer  Special 
Machinery,   Edison   Storage  Battery   Co., 

Orange 
New  York 

AKERLY,      Harold     E.,      Industrial     En 
glneer,  Eastman  Kodak  Co.,       Rochester 
BLOMGREN,  Herbert,  Assistant  Engineer, 
Westlnghouse,  Church,  Kerr  &  Co.. 

New  York 


Washington 

BUCKINGHAM,  Jay  E.  E.,  Assistant  Gen- 
eral Manager,  Hoflus  Steel  &  Equipment 
Co.  Seattle 

Wisconsin 

KOSKINEN,  EiNAB  T.,  Draftsman,  Nord- 
berg  Mfg.  Co.,  Milwaukee 


FOR   consideration    as    associate-member 

OR   JUNIOR 

IlllnoiB  „      -^     ^     „ 

CUNNINGHAM,  James  D.,  President.  Re- 
public Flow  Meters  Co.,  Chicago 

KELLY,  ROY  C,  Chief  Engineer,  Moline 
Pressed  Steel  Co.,  Moline 

PRATT,  Jabez  H.,  Chemical  Engineer.  The 
Liquid  Carbonic  Co.,  Chicago 

Indiana  ^  ^, 

SAUNDERS,  Fred  S.,  Charge  of  Planning 
Department,  Diamond  Chain  Mfg.  Co., 

Indianapolis 


Massachusetts 

BOSWORTH,  Ralph  L.,  Designing  En- 
gineer, Crocker-McElwain  Co.,       Holyoke 

McKECHNIE,  Alexander  B.,  Sales  En- 
gineer, The  Merrill  Process  Co.,       Boston 

New  Jersey 

SMITH,  Chester  F.,  Assistant  Superin- 
tendent, Case  &  Can  Department,  Stand- 
ard OH  Co.,  Bayonne 

STENKEN,  Harry  A.,  Assistant  Engineer, 
.\merican  Sugar  Refining  Co., 

Jersey  City 

New  York 

MITCHILL,  George  L.,  Chief  Inspector, 
Electric   Bond   &   Share   Co., 

New   York    City 
UNDERBILL,  Jacob,  Inspector  of  the  Con- 
tract   &     Inspection     Department,     New 
York  Edison  Co.,  New   York  City 

Pennsylvania 

ALLEN,  Edward  G.,  Marine  Engineer  and 
Supervising  Draftsman,  Philadelphia 
Navy  Yard,  Philadelphia 

BATTLE,  John  R.,  Mechanical  Engineer 
and  Philadelphia  Manager,  Swan  &  Finch 
Co.  of  New  York,  Philadelphia 

PETERS,  Francis  C,  Mechanical  En- 
gineer, The  New  Jersey  Zinc  Co., 

Palmerton 

TAFEL,  Theodore,  Jr.,  Standard  Sanitary 
Mfg.  Co.,  Pittsburgh 


FOR    CONSIDBRATION   AS   JDNIOR 

California 

DUNCAN,  George  W.,  Jr.,  Consulting 
Mechanical  Engineer,  San  Francisco 

Connecticut 

BENSON,  Carl  N.,  Mechanical  Draftsman, 
S.   K.    F.   Ball  Bearing   Co.,  Hartford 

STOCKM-\NN,     Erling     B.,     Inspector     of 

Ballistics,  Remington  .\rnis-U.  M.  C.  Co., 

Bridgeport 

District    of    Columbia 

ANDRAE,  William  C,  Laboratory  Assist- 
ant, Bureau  of  Standards. 

HARTMAN,  Clarence  O..  Draftsman,  Ord. 
Dept.,    Field   Carriage   Dlv. 

SEARLE,  RCSSELL  M.,  Draftsman,  Gun 
Division,  Ordnance  Bureau,  U.  S.  A. 

Florida 

BOEHNLEIN,  Charles,  Aeronautic  Drafts- 
man, Naval  Air  Station.  Hull  Drafting 
Department,  Pensacola 

Massachusetts 

JOHNSON,  Harold  S.,  Erecting  Engineer, 
Westinghouse    Electric   &   Mfg.    Co., 

Boston 

McNALLY,  EDWIN  M.,  Cadet,  U.  S.  Naval 
Reserve  Flying  Corps,  Bureau  Steam 
Engineering  Naval  Aviation  Detachment, 
Mass.  Inst,  of  Tech.,  Cambridge 

Michigan 

HELLER,  Lewis  W.,  Graduate  Student. 
University  of  Michigan,  Ann  Arbor 

New  Jersey 

BROWN,  J.  Lyall,  Mechanical  Designer, 
Crocker-Wheeler  Co.,  Ampere 

TERRY,  Carlyle  M.,  Assistant  Engineer 
Power  House,  Babeock  &  Wilcox  Co., 

Bayonne 

New  York 

CROCKETT,  Charles  H.,  Research  En- 
gineer, Troy 

BRUMBLE,  William       C,      Mechanical 

Draftsman  and    Engineering    Assistant. 

New  York  Central   Railroad, 

New   York   City 


GORDON,  Merhitt  W.,  Cadet  Engineer, 
Fulton  County  Gas  &  Electric  Co., 

Gloversville 

MARKLEY,  William  F.,  Engineer,  West- 
ern Union  Telephone  Co.,    New  York  City 

NAUMANN,  William  H.,  Chief  Inspector 
U.  S.  Government,  Artillery  Ammuni- 
tion, Inspection  Section  Ordnance  De- 
partment, New  York  City 

SPELLMAN,  Charles  B.,  Draftsman,  Nia- 
gara, Lockport  &  Ontario  Power  Co., 

L}'ons 

Ohio 

INliKRBITZIN,  Alexander  M.,  Mechanical 
Engineer,  East  Iron  &  Machine  Co.,  Lima 

SHIRLEY.  Harvey  J.,  Machine-Tool  De- 
signer and  Checker  of  Design.  Lodge  & 
Shipley   Machine   Tool   Co.,        Cincinnati 

Oklahoma 

HOFFMAN,  Kay  T.,  Construction  En- 
gineer, Sapulpa  Electric  Co.,         Sapulpa 

Pennsylvania 

HOFFER,  Howard  A.,  Engineer,  Special 
Castings  Department,  U.  S.  Cast  Iron 
Pipe  &  Fdy.  Co.,  Philadelphia 

MAGOUN,  John  W.,  Assistant  Engineer  of 
Tests,  Steelton  Plant,  Bethlehem  Steel 
Co.,  Steelton 

Vermont 

BRILL,  Elliot  M.,  Manager  Cost  Dept., 
Jones  &  Lamson  Machine  Co.,  Springfield 

China 

GREENWOOD,  Heman  C,  Chief  Instructor 
of  Mechanical  Engineering,  Hunan  Poly- 
technic Institute.  Changsha 


APPLICATIONS    FOR    CHANGE    OF 
GRADING 

PKOUOIIOX    FROM    AS.SOCIATE 

New  York 

ROGERS,  FRED  E.,  Editor  Machinery, 

New    York 


PROMOTION    FROM    ASSOCIATE-MEMBER 

Massachusetts 

GUNNING,   William  A.,  Head  Draftsman, 
American  Optical  Co., 

Southbrldge 

New  York 

BORIE,  Renshaw,  Engineer  Hoist  Depart- 
ment, The  Yale  &  Towne  Mfg.  Co., 

New   York 


PROMOTION    FROM    JCNIOB 

lUlnois 

BRYEN^'Thomas  T.,  with  Williams,  White 
&  Co.,  Chicago  (Reinstatement) 

New  York 

FL.\GG,  Samuel  B.,  Fuel  Expert,  Electric 
Bond  &  Share  Co..  New  York 

WANDEL,  Carleton,  Lumber  Salesman, 
with  C.  H.  Pearson.  New  Y'ork 

WEBER,  H.  F.,  with  Compression  En- 
gineering Corp.,  New  YorK 


SUMMARY 

New   applications    112 

.Applications  i,,i  tuange  of  grading: 

Promotion  from  Associate 1 

Promotion  from  Associate-Member....  2 

Promotion  from  Junior 4 

Total    119 


EMPLOYMENT  BULLETIN 


rHE  SECRETARY  considers  it  a  special  obligation  and  pleasant  duty  to  make  the  office  of  the 
Society  the  medium  for  assisting  members  to  secure  positions,  by  putting  them  in  touch  with 
special  opportunities  for  which  their  training  and  experience  qualify  them,  and  for  helping  any- 
one desiring  engineering  services.     The  Society  acts  only  as  a  clearing  house   in   these  matters. 


IX  jorwarding  applications,  stamps  should 
be  enclosed  for  transmittal  to  advertisers ; 
applications  0/  non-members  should  be  accom- 
panied by  a  letter  of  reference  or  introduction 
from  a  member,  such  reference  letter  to  be 
filed  with  the  Society. 


GOVERNMENT  REQUESTS 

The  Society  has  been  asked  to  make  sug- 
gestions of  men  for  the  following  positions 
with  the  Government,  Non-members  possess- 
ing the  necessary  qualifications  may  avail 
themselves  of  these  notices  by  enclosing  with 
their  reply  a  personal  introduction  to  the  Sec- 
retary. Kindly  advise  this  office  ithat  action 
you  have  taken. 

MEN  competent  to  take  over  the  main- 
tennnce  and  supply  work  ror  aero  squad- 
rons. Those  qualifying  must  be  over  the 
draft  age,  but  in  cases  of  exceptional  ability 
commissions  will  be  issued  to  those  in  the 
draft  age.     2574. 

INSPECTION  MEN  FOR  AERONAUTICAL 
ENGINES.     2575. 

ENGINEERS  FOR  REPAIR  STATION  for 
the  vessels  of  this  Service  in  a  port  of  France. 
Men  to  serve  in  a  military  or  civilian 
capacity.  Commissions  in  the  U.  S.  Officers' 
Reserve  Corps,  and  consideration  may  also 
be  given  to  applicants  within  draft  age.      2580. 

INSPECTION  MEN  ON  CARTRIDGES. 
Those  above  draft  age  and  who  show  high 
qualifications  will  be  commissioned.     2581. 

DESIGNERS  AND  CONSTRUCTION  EN- 
GINEERS, mechanical  and  clvU.     2564. 

ASSISTANT  GENERAL  SUPERINTEN- 
DENT for  woodworking  and  ironworking 
plant  employing  3000  men.  Age  30  to  40 
years.  Technical  education  required,  with 
five  or  more  years*  practical  experience  in 
handling  men.     Location   Indiana.     2566. 

TIME-STUDY  MAN  for  small  manufac- 
turer making  small  stampings  and  brass 
goods.  Should  be  conversant  with  modern 
cost  accounting  and  able  to  make  correct  cost 
estimates.      Location    Michigan.      2567. 

WORKS  MANAGER.  Must  be  familiar 
with  the  handling  of  help  and  the  manufac- 
ture of  small  tools  such  as  taps  and  dies. 
Young  man  preferred.  Location  Massachu- 
setts.    2571. 

JIG  AND  SMALL-TOOL  DESIGNER,  good 
on  experimental  work  on  steam  specialties ; 
eventually  to  head  engineering  department. 
Location  New  York  City.     2572(a). 

TIME-STUDY  MEN.  Two  to  four  high- 
grade  men  desired.     2572(b). 

MECHANICAL  ENGINEER  to  take  charge 
of  the  entire  mechanical  end  of  business,  in 
a  new  position  created  by  the  growth  of 
company  in  New  England  States.  Man  of 
more  than  ordinary  ability.  Salary  $4000 
to  $6000  at  the  start.     01. 

MASTER  MECHANIC  for  large  central 
power  plant.  Permanent  position  with 
chance  for  advancement.  State  age,  experi- 
ence, salary  expected  and  position  regarding 
draft.     04. 

YOUNG  MAN  with  school  education  at 
least  and  preferably  with  one  or  more  years 
in  college,  probably  not  subject  to  draft,  to 
enter     engineering    organization    at     nominal 


salary.  Chance  for  advancement  will  depend 
upon  ability  of  applicant.  Experience  along 
sugar-machinery  lines  of  considerable  assist- 
ance.    Location  New  York  City.     012. 

GENERAL  MANAGER  for  an  old  estab- 
lished Chicago  plant  manufacturing  light 
and  heavy  machinery,  special  tools,  etc. 
Man  of  45  to  55  years  of  age  preferred. 
Location    Illinois.      07. 

MECHANICAL  DRAFTSMAN.  Salary  $20 
to  $25.     Location  New  York.     09. 

FIRST-CLASS  DRAFTSMAN  experienced 
on  heavy  engines  and  accustomed  to  handling 
work  with  only  general  supervision ;  also 
good  detallers.  Give  full  particulars  in  first 
letter.     Location  Ohio.     Oil. 


POSITIONS    AVAILABLE 

SALES  ENGINEER.  Young  engineer,  to 
sell  and  sui>ervi?^e  installation  of  steam  traps 
and  temperature  regulators.  Steady  promo- 
tion  offered.      2483. 

CHIEF  ENGINEER  versed  in  refrigera- 
tion and  producer-gas-engine  work.  Salary 
$2400  to  $3000.  Location,  50  miles  from 
Baltimore.     24S8(a). 

SIX  MEN  to  operate  anthracite  gas  pro- 
ducers. Salary  $21  a  week,  eight-hour  shift. 
2488(b). 

TURBINE  OPERATING  ENGINEERS, 
high-class.  Two  or  three  young  men  with 
good  education  and  some  practical  experi- 
ence.    2492(a). 

SWITCHBOARD  OPERATORS  who  have 
had  experience  in  large  stations.  Two  or 
three,  preferably,  young  men  with  good  edu- 
cation to  qualify  for  responsible  positions  on 
this  ilne  of  work.     2492(b). 

YOUNG  TECHNICAL  GRADUATE  in 
mechanical  engineering  with  four  or  five 
years'  factory  experience  for  position  of  as- 
sistant engineer.  Good  opportunity  for  ad- 
vancement.    2501. 

OPERATING  ENGINEER  for  industrial 
plant  located  near  Chicago.  Must  be  a 
technical  graduate  and  have  had  practical 
operating  experience  in  power  plants,  and  be 
capable  of  handling  a  power  proposition  in- 
volving approximately  5000  boiler  hp.  State 
age,  experience  in  detail,  and  salary  expect- 
ed.    2445. 

COLLEGE  GRADUATES,  ENGINEERS. 
Men  out  at  least  a  year,  for  general  shop 
engineering  work  with  growing  concern. 
Work  leads  to  industrial  management.  State 
full  particulars.     2478. 

ELECTRICAL  ENGINEER  for  plant  in 
northern  Ohio.  Must  assume  (1)  full  charge 
of  all  electrical  layout  work,  (2)  supervise 
purchase  of  all  electrical  material  and 
equipment,  (3)  act  in  an  advisory  capacity 
on  all  electrical  equipment  and  installations 
after  such  have  been  turned  over  to  the 
manufacturing  departments  within  the 
plant,  (4)  attend  to  maintenance  and  up- 
keep, and  (5)  assume  full  charge  and  super- 
vision of  all  new  electrical  installations. 
2.J21. 

OPERATING  ENGINEERS  for  munitions 
plant.  Men  with  practical  field  experience. 
Young  technical  graduates  preferred.  Sal- 
aries from  $150  to  $200,  depending  upon  men. 
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Positions  located  in  Pennsylvania,   Alabama, 
and  Illinois.     2532. 

FIRST-CLASS  DRAFTSMAN  experienced 
on  heavy  engines  and  accustomed  to  handling 
work  with  only  general  supervision.  Give 
full  particulars  in  first  letter.     2533(a). 

GOOD  DETAILERS.     Give  full  particulars 

in  first  letter.     2533(b). 

YOUNG  TECHNICAL  GRADUATE,  pre- 
ferably a  mechanical  engineer  who  has  had 
at  least  a  small  amount  of  shop  experience, 
to  act  as  time-study  man.  Salary  to  start 
$125  to  $150  per  month.  Location  Con- 
necticut.    2534. 

EXPERIENCED  DESIGNER  on  electric 
baggage-truck  work.  Work  would  be  the  de- 
sign of  two-  and  four-wheel  steer  trucks,  trac- 
tors and  trailers.     Location  New  York.    2535. 

CHIEF  DRAFTSMAN  with  executive  and 
engineering  ability,  competent  to  direct  work 
of  large  drafting  room.  Should  be  tech- 
nically educated,  have  knowledge  of  hydrau- 
lic and  mechanical  engineering  and  be  ex- 
perienced in  surveying  and  making  finished 
plans  of  industrial  plants.  Write,  stating 
nationality,  age,  education,  experience  in  de- 
tail, present  responsibilities  and  salary  ex- 
pected. Excellent  opening  for  a  capable, 
experienced  and  energetic  num.  Location 
Massachusetts.      2539. 

TECHNICALLY  EDUCATED  MEN  be- 
tween 31  and  40  years  of  age.  Three  or  four 
wanted  for  large  engineering  bureau  making 
Inspections  of  industrial  properties.  Tech- 
nical education  along  mechanical  and  hy- 
draulic lines  important.  Good  openings  for 
the  right  men.  Give  nationality,  age,  educa- 
tion, experience  in  detail,  and  salary  ex- 
pected.    Location  Massachusetts.     2540. 

YOUNG  MAN.  Technical  graduate  or 
man  with  practical  shop  experience  who  is 
familiar  with  blueprints  and  can  readily 
read  specifications,  to  develop  as  a  sales  en- 
gineer. Sufficient  inducements  to  make  the 
position  valuable.  Salary  proportionate  to 
merit  and  results.     Location  New  York.  2545. 

MECHANICAL  ENGINEER  for  valuation 
department  of  chemical  plant.  Salary  $125 
to  $150  per  month.  Location  New  Jersey. 
2549. 

MEN  WITH  TECHNICAL  EDUCATION 
AND  EXPERIENCE,  not  subject  to  military 
call,  for  long-established  company  operating 
steel  and  iron  foundries  and  machine  and 
forge  shops,  whose  varied  products  are  sold 
to  the  Government,  railroads,  mining  and 
contracting  Industries,  etc.  State  full  par- 
ticulars, kind  of  position  preferred  and 
salary  expected.  Location  New  Jersey. 
2552. 

TECHNICAL  GRADUATE  for  fuel-econ- 
omy work  in  connection  with  boiler  opera- 
tion, heating  furnaces,  and  gas  producers. 
Location  Pennsylvania.     2559. 

HEATING  AND  VENTILATING  ENGI- 
NEER to  supervise  design,  installation  and 
work  in  advisory  capacity  in  connection  with 
maintenance  in  large  rubber  factory  in 
northern  Ohio.  Salary  commensurate  with 
training,  experience,  and  ability  to  handle 
men.  Splendid  opportunity  for  the  right 
man.     2561. 
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TECHNICAL  CORRESPONDENT  capable 
of  Issuing  orders  for  mechauical  work.  Lo- 
cation New  Tork.     2562. 

MEN  EXPERIENCED  IN  PLANT  MAIN- 
TENANCE OR  SHOP  OPERATION  for 
plant-inaiutenaoce  branch  of  the  Western 
Electric  Com|iany.  College  education  not 
necessary  in  all  cases  provided  men  have  a 
fairly  bioad  practical  experience.  Salaries 
from  $1000  to  $2000.  depending  upon  quali- 
flcatious  of  applicant.  Opportunities  for  ad- 
vancement for  those  Nvho  possess  initinfivp 
and  ability.     23US. 

TOOL  DESIGNER  wliu  Ls  resdiaciiul  ami 
can  follow  work  through  to  completion. 
Technical  man  with  practical  shop  experience. 
Location  Connecticut.     185. 

ESTIMATOR  for  New  Tork  concern  en- 
gaged as  engineers  and  contractors  for  power 
plant,  ventilation,  and  steam  and  hot-water 
heating.     2103. 

CHIEF  ENGINEER  to  take  charge  of 
designing  of  railroad  equipment  and  sup- 
plies, including  motor  cars,  hand,  push  and 
velocipede  cars,  and  locomotive  standpipes. 
Technical  graduate  preferred,  and  as  line  is 
highly  competitive,  a  man  who  can  look  at 
matters  from  a  business  as  well  as  a  strictly 
engineering  point  of  view.  Salary  secondary 
consideration  if  right  man  can  be  secured. 
Location   Middle   West.      2247. 

CORRESPONDENT  for  engineering  compu- 
tation department  and  to  handle  engineering 
correspondence,  man  or  woman,  preferably  a 
technically  educated  person.  Location  Massa- 
chusetts.    228-!.  * 

YOUNG  ENGINEER  experienced  in  gen- 
eral plant  construction  work.  Good  oppor- 
tunities for  advancement.  Preferably  a  man 
who  is  exempt  from  military  duty.  Loca- 
tion  Illinois.      22S6. 

SUPERINTENDENT  for  machine  shop 
manufacturing  high-grade  printing  machinery. 
Must  be  a  good  executive  and  thoroughly 
versed  in  modern  methods  of  interchangeable 
manufacturing.  Location  near  New  York. 
Salary  depends  upon  individual.  Give  age, 
nationality   and    complete   experience.      2301. 

RECENT  GRADUATES  in  mechanical  en- 
gineering from  schools  of  recognized  stand 
ing  desired  for  testing  work  In  large  steam- 
operated  electric  power  plants.  Applicants 
with  experience  in  testing  work  and  now- 
located  in  and  around  New  York  City  will 
be  given  preference.  State  particulars  of 
education,  experience  and  salary  desired. 
2345. 

ENGINEER  familiar  witli  abrasive  proc- 
esses as  engineering  sales  manager  with  con- 
cern manufacturing  metal-linishing  tools  and 
equipment.     Location  New  York  State.     2346. 

MECHANICAL   DRAITTSMAN   OR  YOUNG 

ENGINEER  for  drafting  on  refrigerating 
machinery  and  installation  work.  Salary  de 
pends  upon  man.  Location  New  York  City. 
016. 

SALES  MANAGER.  Engineer  experienced 
in  estimating  and  selling  to  hold  responsible 
position  in  long-established  engineering  and 
contracting  business  of  an  incorporated  com- 
pany, with  possible  opportunity  to  become 
financially  interested.  Stare  age  and  ex- 
perience.    017. 

INSTRUCTORS.  The  Department  of 
Mechanical  Engineering,  University  of  Illi- 
nois, Urbana,  III.,  needs  a  number  of  instruc- 
tors in  laboratory  work,  in  machine  design, 
and  steam  and  gas-power  engineering.  Ap- 
plicants should  send  a  full  statement  of  their 
educational  training  and  practical  experience 
with  a  recent  photograph,  addressed  to  Dean 
C.    R.    Richards.      018. 


MEN  AVAILABLE 

EXECUTIVE,  SALES  ENGINEER,  now- 
holding  a  responsible  position  as  department 
manager  in  charge  of  design  and  sale  of 
steam  specialties,  desires  similar  position 
with  company  having  larger  field  and  offer- 
ing better  future  prospects.  Age  35,  married. 
Available  on  30  days'  notice.  Location  New 
York  or  Philadelphia  preferred,  but  not  es- 
sential.    Minimum  salary   $4500.     B-35. 

WORKS  MANAGER  OR  SUPERINTEND- 
ENT. Technical  graduate ;  20  years'  experi- 
ence from  foreman  to  manager ;  successful 
executive  with  experience  in  modern  systems 
of  plant  management.  Minimum  salary 
$5000.     B-36. 

EXECUTIVE  PURCHASING  ENGINEER 
with  successful  record  in  governmental,  rail- 
road and  industrial  service.  Experienced  in 
plant  design  and  maintenance,  in  railroad 
valuation  and  in  the  purchase  of  electrical, 
mechanical  and  structural  equipment  and 
materials.  At  present  connected  w-ith  large 
corporation  completing  extraordinary  pro- 
gram.    B-37. 

EXECUTIVE  ENGINEER,  age  40.  Experi- 
enced estimator  and  designer  of  plants,  par- 
ticularly elevating  conve.ving  installations ; 
also  experienced  in  structural-steel  and  plate 
work.  Willing  to  invest  capital  in  a  plate 
or  machine  shop.  Size  not  important  but 
prospects  must  be  good.    B-38. 

MECHANICAL  ENGINEER  AND  PRO- 
DUCTION EXECUTIVE,  age  37.  Fully 
trained  and  practically  experienced  as  tool 
and  die  maker,  foreman  and  supervisor  of 
engineering,  manufacturing,  tool  and  experi- 
mental departments.  Well  grounded  in  plant 
layouts  and  modern  manufacture  of  inter- 
changeable parts,  small,  medium  and  heavy. 
Knows  how  to  handle  men  to  get  cooperation. 
At  present  employed  but  desires  change  ow- 
ing to  lack  of  opportunity  for  future  advance- 
ment.    B-39. 

MECHANICAL  ENGINEER.  Technical 
graduate  with  eight  years'  experience  in  de- 
signing, erecting  and  operating  pow-er-plant 
and  manufacturing  equipment.  Also  experi- 
enced in  specification  and  purchase  of 
equipment.  Desires  position  as  mechanical 
superintendent  or  works  engineer.     B-40. 

CHIEF  ENGINEER  AND  RESEARCH 
EXPERT  with  16  years'  practical  training  in 
oil-  and  gas-engine  development  work.  Broad 
experience  in  the  flue  points  of  both  the 
technical  and  business  side  of  engineering, 
with  special  aptitude  for  research  work  and 
the  perfection  of  new  ideas.  Thoroughly 
competent  to  handle  men,  and  to  take  charge 
of  the  development,  design  and  supervision 
of  construction  of  either  marine  or  stationary 
internal-combustion  engines.  At  present  em- 
ployed.    Best   of  references.     B-41. 

PRODUCTION  MANAGER,  EFFICIENCY 
ENGINEER.  SUPERINTENDENT  OR  TOOL 
ENGINEER.  High-grade  executive  with  15 
years'  practical  and  technical  experience  in 
manufacturing  covering  every  branch  of  the 
business  except  sales.  Expert  on  tools  and 
equipment,  cost  methods  and  time  study. 
Competent  to  install  piece  work  or  bonus 
system.  Until  recently  efficiency  engineer 
with  large  automobile  company :  Business 
man  looking  for  competent  adviser  on  matters 
pertaining  to  manufacturing  would  find  appli- 
cant the  possessor  of  an  attractive  per- 
sonality and  good  mixer  and  diplomat.  Salary 
$3500.     B-42. 

MECHANICAL  ENGINEER.  Technical 
graduate  with  20  years'  experience  in  the 
design,  construction  and  operation  of  power 
plants.  Also  familiar  witli  building  con- 
struction and  the  maintenance  and  operation 
of  large   buildings.      B-43. 


MECHANICAL  ENGINEER.  Technical 
graduate,  age  23,  with  three  years'  experience 
in  varied  engineering  work,  desires  position 
in  engineering  or  engineering  sales.  Salary 
$1500.     B-44. 

PRACTICAL  MAN,  42  years  of  age,  with 
self-acquired  technical  training,  desires  posi- 
tion where  initiative  in  labor  saving,  inter- 
changeability  of  parts  and  standardization 
of  methods  are  needed.  Nine  years'  experi- 
ence in  machine  shop,  including  construction 
and  outside  work,  3  years  in  charge  of  equip- 
ment installation  for  new  plant,  8  years  as 
designing  draftsman,  and  4  years'  office  train- 
ing along  industrial-engineering  lines.  At 
present  employed,  but  desires  opportunity  to 
broaden.     B-43. 

MECHANICAL  ENGINEER.  Technical 
graduate  with  7  years'  manufacturing  ex 
perience  desires  position  as  assistant-produc 
tion  manager.  At  present  employed  in  execu- 
tive position.     B-46. 

INDUSTRIAL  ENGINEER.  Technical 
graduate  with  two  years'  experience  in  time 
study,  cost  system,  scheduling,  planning,  etc. : 
four  years  as  draftsman  on  heavy  machinery, 
transmission  machinery,  industrial-plant  and 
power-plant  equipment.  At  present  cm- 
ployed  but  desires  change  where  ability  to 
produce    results    will    be    appreciated.      B-47. 

MECHANICAL  ENGINEER.  Technical 
graduate  with  12  years'  experience  in  the 
design  and  operation  of  power  plants  desires 
a  permanent  position  with  reliable  concern. 
Cleveland  preferred  as  location.     B-4S. 

MECHANICAL  ENGINEER  with  technical 
education  and  17  years"  experience  in  the  de- 
sign, construction  and  operation  of  indus- 
trial plants  desires  position  as  mechanical 
engineer  or  works  manager.  Competent  to 
take  charge  of  work  from  inception  to  opera- 
tion of  finished  plant.  Has  had  experience 
in  organizing  and  handling  work  in  Spanish- 
speaking  countries  and  would  take  position 
away  from  home  at  present  if  conditions  were 
made  sufficiently  attractive.      B-4n. 

MECHANICAL  ENGINEER  who  has  spe- 
cialized on  drop  forgings  desires  to  make  a 
change — reasons  on  request.  Age  32,  mar- 
ried, American-born  of  .\merican  parents,  ab- 
solutely reliable  and  total  abstainer.  Desires 
permanent  position  with  reliable  concern. 
Salary  $2500  to  $3000.     B-50. 

FACTORY  EXECUTIVE,  graduate  mechan- 
ical engineer,  age  39,  w-ishes  to  connect  with 
progressive  concern  manufacturing  inter- 
changeable parts.  Has  thorough  knowledge 
and  practical  experience  in  scientific-manage- 
ment methods,  manufacturing  and  foundry 
methods  and  employment  matters.  For  the 
last  7  years  connected  with  modern  pro- 
gressive concern  as  production  manager  and 
assistant  works  manager.  Immediately  avail- 
able.    B-51. 

OPERATIN<;  ENGINEER.  Associate-mem- 
ber, age  40,  w-ith  13  years'  experience  and  9 
years'  successful  service,  as  chief  engineer 
desires  position  as  chief  engineer  or  superin- 
tendent of  power  with  progressive  industrial, 
ore-mining  or  power  company.  Good  execu- 
tive. Experience  covers  steam,  electric,  pro- 
ducer-gas and  Diesel  engines,  and  refrigera- 
tion. Location  immaterial.  At  present  hold- 
ing responsible  position.     B-52. 

MECHANICAL  ENGINEER  of  16  .years' 
experience  desires  position  as  general  super- 
intendent or  production  supervisor.  Has  had 
extensive  experience  with  modern  systems  of 
management,  the  setting  of  tasks,  piece  and 
bonus  rates,  routing  and  scheduling  of  work 
and  storeroom  systems.  Has  acted  as  super- 
intendent or  organization  engineer  in  the 
metal-working,  textile  and  paper  industries. 
B-53. 
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Corps  of  Engineers  of  the  U.  S.  Army 

THE  war  threw  open  to  the  Corps  of  Engineers  a  tre- 
mendous task,  especially  as  compared  with  its  former  quite 
limited  activities.  In  fact,  as  stated  by  E.  J.  Mehren,  editor  of 
the  Eiigineering  News-ltecord,  its  purchasing  activities  have 
increased  2250  per  cent  within  three  months.  More  than  fifty 
engineer  regiments  had  to  be  equipped,  where  only  three  had 
been  equipped  before.  The  organization  had  to  be  built  up 
for  handling-  these  increased  duties  and  all  of  this  had  to  be 
done  at  top  speed  and  in  a  businesslike  manner. 

In  the  General  Engineer  Depot  purchases  are  being  handled 
at  present  at  (he  rate  of  more  than  .$1,000,000  a  day  for  every 
day  ill  the  year,  with  all  this  immense  volume  of  business  con- 
centrated in  one  office.  In  fact,  it  is  likely  that  if  the  war 
should  continue,  probably  double  that  amount  will  be  spent  in 
the  succeeding  fiscal  year. 

The  work  of  the  General  Engineer  Depot  is  very  far  from 
being  one  of  a  routine  character.  In  the  first  place,  a  number 
of  specialist  engineer  units  of  a  hovel  character  have  been 
authorized,  with  an  equipment  far  more  complex  than  that  of 
the  pioneers  of  prewar  time.  Service  troops  are  provided  for 
each  special  engineer  regiment. 

Even  the  equipment  for  pioneer  troops,  which  has  been 
standardized  to  a  certain  extent,  had  to  be  modified  to  fit 
present  needs  beoause  of  the  advance  in  modern  methods  of 
warfare,  while  for  the  special  regiments  all  of  the  equipment 
had  to  be  selected,  readopted  or  designed  anew. 

Some  idea  of  tlie  variety  of  purchasing  may  be  gained  from 
the  standard  detail  supplies  of  the  pioneer  regiments  alone. 
These  cover  more  than  300  items  and  range  all  the  way  from 
pencils  to  wagons. 

Quite  frequently  the  Depot  has  to  handle  large  orders  in 
which  speed  is  an  essential  element.  Thus  standard-gage  90- 
ton  locomotives  of  a  certain  type  were  needed.  An  order  for 
300  units  was  placed  on  July  19  and  on  August  11  the  first 
engine  was  delivered  and  the  order  called  for  comi^letion  by 
October  1. 

The  purchases,  with  the  exception  of  some  of  the  equipment 
of  pioneer  troops,  may  be  roughly  classified  into  three  classes, 
as  follows: 

First,  such  equipment  as  has  been  standardized  commercially 
and  which  without  change  can  be  used  in  military  service. 

Second,  such  standard  commercial  equipment  as  can  by 
slight  changes  be  adopted  for  military  use. 

Third,  equipment  not  used  for  commercial  purjaoses  and 
whieli  must  be  designed  from  the  ground  up. 

The  policy  of  the  Depot  is  to  buy  commercial  equipment 
whenever  possible.  It  happens,  however,  that  modifications 
become  necessary  for  military  reasons.  On  the  other  hand,  m 
other  instances,  the  work  of  the  Depot  has  clearly  disclosed  a 
lack  of  a  standard  satisfactory  even  for  commercial  use.  Thus, 
it  was  found  that  there  is  no  standard  rathig  of  gasoline 
engines  and  the  ratings  did  not  mean  the  same  thing  to  two 
different  manufacturers,  and,  in  addition,  almost  without  ex- 
ception, the  graded  rating  was  too  high. 


To  expedite  its  work  the  practice  of  the  Depot  lias  been  to 
confer  with  the  officials  of  manufacturing  companies  from 
whom  it  is  proposed  to  purchase,  and  to  insist  that  the  higher 
officials  of  the  companies  be  in  charge  of  these  negotiations. 
Manufacturers  have  found  it  of  advantage  to  bring  with  them 
their  engineers  and  shop  superintendents.  Discussion  with 
those  latter  frequently  disclosed  ways  and  means  by  which 
the  production  could  be  considerably  increased. 

The  system  of  inspection  and  payment  has  been  simplified 
and  made  as  businesslike  as  possible.  More  than  1400  inspec- 
tors are  either  in  the  direct  service  of  the  Depot  or  are  at 
command,  much  of  the  mspection  being  handled  by  R.  W. 
Tlmit  &  Co.  These  inspectors  not  only  pass  the  material,  but 
accept  it.  They  deliver  to  the  contractor  a  certificate  of  inspec- 
tion which  the  latter  sends  to  the  General  Engineer  Depot  with 
his  invoice,  and  payment  is  made  immediately. 

In  this  way  firms  which  negotiate  for  materials  and  have 
big  labor  bills  are  able  to  meet  their  obligations  with  prompt- 
ness, an  important  factor  in  securing  satisfactory  bids. 

The  original  article  gives  a  chart  indicating  the  organization 
of  the  War  Departments  General  Engineer  Depot.  It  also 
contains  a  list  of  the  principal  officers  in  charge  of  the  various 
sections.  The  majority  of  these  officers  had  extensive  previous 
experience,  many  of  them  in  commercial  employment.  [Engi- 
neering Neivs-Eecord,  vol.  89,  no.  1,  Januai-j-  3,  1918,  pp. 
25-29) 

Society  of  Automotive  Engineers 

The  thirteenth  meeting  of  the  Society  of  Automotive  Engi- 
neers was  held  on  January  9  and  10.  The  first  day  was  de- 
voted to  various  committee  meetings,  and  the  second  to  society 
business,  such  as  election  of  officers,  etc.,  and  professional  ses- 
sions. Charles  F.  Kettering  was  elected  president  for  the  com- 
ing year. 

At  the  professional  sessions  three  main  subjects  were  dis- 
cussed :  the  Liberty  airplane  engine,  the  design  of  the  U.  S. 
war  truck,  and  the  question  of  fuel  for  automotive  apparatus. 

As  regards  the  Liberty  motor,  the  main  paper  was  presented 
by  Major  J.  G.  Vmcent,  Mem.Am.Soe.M.E.,  one  of  the  two 
men  who,  according  to  Secretary  Baker's  statement,  were  locked 
up  in  a  room  in  the  Willard  Hotel  and  told  to  design  the  Am- 
erican aviation  engine. 

The  fii-st  imit  designed  was  an  8-eylinder  engine  of  about 
150  hp.,  but  before  that  was  completed  it  was  decided  to  pro- 
vide a  12-cylinder  engine  giving  over  300  hp.  At  present  only 
the  12-eylinder  engines  are  being  turned  out  and  it  is  not  be- 
lieved that  smaller  engines  will  be  built  during  the  war. 

In  the  discussion  which  followed,  H.  M.  Crane  called  atten^ 
tion  to  the  fact  that  an  engine  cannot  be  copied.  As  an  in- 
stance, he  cited  the  Mercedes  engine.  A  number  of  attempts 
have  been  made  to  copy  it,  but  none  of  these  copies  can  be 
compared  with  the  original  in  efficiency  and  usefulness. 

The  Liberty  motor  is  an  embodiment  of  the  idea  of  a  small 
number  of  parts,  simplicity  of  parts,  and  compactness,  all  of 
which  make  for  light  weight  and  reliability. 
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There  is  no  reason  why  the  Liberty  engine  cannot  be  operated 
satisfactoril}'  at  low  speed.  It  has  no  unusual  valve  timing. 
The  exhaust  valve  opens  52  deg.  eai^ly  and  the  inlet  closes  45 
deg.  late. 

Fuel  is  fed  by  pressure,  ausiliaiy  tanks  being  provided  for 
emergencies.  The  lubricating  system  is  of  the  pressure  type 
with  the  double-deck  pump  and  three  gears  in  the  top  deck. 

Two  compression  ratios  are  used  at  present  for  the  Liberty 
engines.  In  the  navy  engines,  which  have  to  fly  at  altitudes 
of  about  5000  ft.  or  less,  the  compression  ratio  is  5  to  1;  in 
the  army  engines  for  altitudes  of  around  10,000  ft.  or  higher, 
it  is  5.4  to  1,  or  something  under  18  per  cent. 

The  steel  cylinders  are  so  arranged  that  the  cooling  water 
can  be  brought  up  close  to  the  spark  plugs.  The  compression 
pressures  have  not  yet  been  carried  extremeh*  high  in  the 
Liberty  engine,  so  that  spark-plug  trouble  as  ordinarily  known 
in  aviation  engines  has  not  been  experienced. 

The  design  of  the  Class  B  military  truck  engine  was  dis- 
cussed in  a  paper  presented  by  A.  F.  Milbraith,  Mem.Am.Soc. 
M.E. 

It  was  desired  to  develop  an  engine  with  a  torque  output  of 
at  least  2800  Ib.-in.  An  average  of  the  daily  performance  of 
engines  built  in  the  past  is  about  6%  lb. -in.  per  cu.  in.  of  pis- 
ton displacement,  which  indicated  a  piston  displacement  for 
the  engine  of  about  450  cu.  in. 

As  it  was  desirable  to  keep  the  stroke-bore  ratio  as  high  as 
possible  without  excessive  total  weight  or  overall  height,  a  6-in. 
stroke  was  adopted  with  a  bore  of  4%  in.  The  normal  speed 
was  set  at  about  1050  r.p.m.,  giving  a  piston  speed  of  1050  ft. 
per  min.  The  speed  of  maximum  horsepower  was  predeter- 
mined at  about  1500  r.p.m. 

The  paper  describes  in  detail  the  various  features  of  design. 
Of  particular  interest  are  the  inlet  and  exhaust  manifolds. 
They  are  both  on  the  right-hand  side  of  engine.  A  heating 
chamber  is  cast  integral  with  the  inlet  manifold  near  the  cen- 
ter, where  the  vertical  branch  from  the  carburetor  joins  the 
horizontal  section.  This  heating  fixture  is  bolted  directly  to  the 
exhaust  manifold  at  a  point  where  an  opening  is  caused  by 
the  latter,  so  that  the  hot  gases  are  circulated  around  the 
inlet  manifold.  This  forms  a  hot  spot  about  four  of  five  inches 
long  which  helps  vaporize  the  fuel  and  permits  the  use  of  low 
grades  of  gasoline. 

From  tests  made  it  appears  that  a  torque  of  7.27  lb. -in.  per 
cu.  in.  of  piston  displacement  was  obtained,  while  the  maximum 
horsepower  would  be  developed  at  1550  r.p.m.  (Abstracts  of 
these  two  papers  are  made  by  special  courtesy  of  the  Society 
of  Automotive  Engineers  from  advance  proofs.  The  full  texts 
of  the  papers  will  appear  in  an  early  issue  of  the  Journal  of 
the  Society  of  Automotive  Engineers.) 

New  York  Automobile  Show 

The  Automobile  Show  held  at  Grand  Central  Palace,  Jan- 
uary 5  to  12,  was,  in  many  respects,  one  of  the  most  remark- 
able exhibitions  of  its  kind. 

The  latter  part  of  the  period  of  preparation  for  the  show 
passed  under  conditions  of  gi'eat  stress,  with  the  air  fuU  of 
apparently  authentic  rumors  of  drastic  curtailment  of  the 
passenger-car  industry. 

Fortunately,  by  the  time  the  show  opened  its  doors  to  the 
public  the  great  importance  of  the  American  automobiles  to 
the  country  and  the  prosecution  of  the  war  became  clear  and 
the  position  of  industry  reasonably  assured. 

The  show  did  not  exhibit  any  clearly  war  features  of  the 
automobiles  and  the  conditions  created  bv  the  events  of  the 


last  year  could  be  obser\ed  only  indirectly.  It  is  but  natural, 
however,  that  tliey  should  have  begun  to  exert  their  influence 
on  the  design  of  the  cais. 

There  are  two  elements,  which,  if  one  may  judge  by  the  last 
show,  are  going  to  affect  the  industry  most  profoundly.  The 
first  is  the  growing  tendency  toward  economy  both  in  the  size 
of  the  car  and  the  mileage  per  gallon  of  fuel.  The  day  of 
the  big,  heavy  car  has  not  passed,  of  course,  because  there  will 
probably  always  be  those  who  can  afford  to  use  it,  or  con- 
ditions where  its  use  may  be  particularly  necessary.  But  it  is 
significant  tliat  practically  all  of  the  new  cars  exhibited  at  the 
show  are  small  cars,  and  that  at  least  one  ear  has  already 
reduced  the  length  of  the  wheelbase  which  it  employs  in  its 
standard  model. 

Another  feature  is  tiie  tendency  toward  the  better  utilization 
of  fuel  in  the  engine.  This  is  achieved  in  various  ways.  In 
the  first  place  there  is  more  extensive  application  of  devices 
for  a  better  gasification  of  the  fuel,  either  by  the  use  of 
jacketed  carburetors  or  by  the  application  of  the  so-called 
hot-spot  method,  that  is,  superheating  a  section  of  the  intake 
manifold  by  a  flow  of  exhaust  gas.  Since  this  latter  method 
has  been  applied  even  in  the  Libei-ty  truck,  it  may  now  be 
considered  as  curi'ent  practice. 

The  other  way  of  better  utilization  of  fuel  is  by  better  tem- 
perature control  of  the  jacket  cooling  water.  This,  as  exhibited 
at  the  show,  is  effected  in  two  ways:  either  by  means  of  a. 
thermostatically  controlled  valve  in  the  jacket  waterline, 
usually  at  the  outlet  to  the  'radiator,  or  by  shutters  located  in 
front  of  the  radiator  and  operated  either  manually  or  by 
means  of  a  thermostat  and  lever  transmission. 

Finally,  one  car  has  the  thermosiphon  circulation  with  a 
thermostat  in  the  waterline  and  manually  operated  shutters  in 
front  of  the  radiator. 

Many  minor  refinements  of  design  have  been  exhibited,  such 
as  an  enclosed  valve  head  with  the  calves  operating  in  a  mist 
of  oil ;  a  radiator  attachment  to  condense  alcohol  used  as  a 
preventive  of  freezing,  etc. 

Student  Units  for  the  Army  Authorized   at 
Two  Colleges 

The  War  Department  has  issued  the  following  orders : 
By  direction  of  the  President  and  pursuant  to  the  authority 
invested  in  him  by  the  provisions  of  section  41  of  the  act  of 
Congress  approved  June  3,  1916,  and  in  response  to  the  appli- 
cation of  the  Massachusetts  Institute  of  Technology,  Cam- 
bridge. Mass.,  the  authorities  of  which  have  agreed  to  establish 
and  maintain  a  two-years'  compulsory  course  of  military  train- 
ing as  a  minimum  for  its  physically  fit  male  students,  which 
course,  when  entered  upon  by  any  student,  shall,  as  regards 
such  student,  be  a  prerequisite  for  graduation,  to  allot  a  mini- 
mum of  an  average  of  three  hours  a  week  per  academic  year 
to  military  training  and  instruction  during  the  first  two  aca- 
demic years  and  to  arrange  for  five  hours  per  week  during  the 
remainder  of  such  student's  course,  and  to  use  their  endeavors 
to  promote  and  further  the  objects  for  which  the  training 
corps  is  organized,  there  is  hereby  established  in  said  Massa- 
chusetts Institute  of  Technology,  Cambridge,  Mass.,  one  Coast 
Artillery  unit,  one  Signal  Corps  unit,  of  the  senior  division. 
Reserve  Officers'  Training  Corps. 

By  direction  of  the  President  and  pursuant  to  the  authority 
vested  in  him  by  the  provisions  of  section  41  of  the  act  of 
Congress  approved  June  3,  1916,  and  in  response  to  the  appli- 
cation of  the  University  of  Colorado,  Boulder,  Colo.,  the 
authorities  of  which  have  agreed  to  establish  and  maintain  a 
two  years'  compulsory  course  in  military  training  as  a  mini- 
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uiuui  lor  its  physically  lit  male  students,  wliii-li  c/ourse  when 
entered  upon  by  any  student,  shall,  as  regards  such  student,  be 
a  prerequisite  for  graduation,  to  allot  a  miniinuin  of  an  aver- 
age of  three  hours  per  academic  year  to  military  training  and 
instruction  during  the  first  two  academic  years  and  to  arrange 
for  five  hoars  per  week  durnig  the  remainder  of  such  student's 
course,  and  to  use  their  endeavors  to  promote  and  further  the 
objects  for  which  the  training  corps  is  organized,  there  is 
hereby  established  in  said  University  of  Colorado,  Boulder, 
Colo.,  an  Infantry  unit  of  the  senior  division,  Reserve  Officers" 
Training  Corps.     {Official  BnUetin,  January  10,  1918,  p.  '2) 

The  Aeronautical  Situation 

"  I  have  just  returned  from  a  visit  to  the  aircraft  works  in 
Buffalo,  Detroit  and  Dayton.  This  was  an  official  visit  and 
so  I  have  seen  everything  there  is  to  be  seen  in  regard  our 
aircraft  program.  I  can  hardly  express  my  feeling  of  depres- 
sion. The  Liberty  motor  is  coming  along  splendidly,  and  it  is 
going  to  be  a  great  success.  But  we  are  not  going  to  have 
any  mechanics  competent  to  repair  it.  It  takes  longer  to 
train  a  mechanic  than  a  pilot.  Major  Vincent,  the  man  who 
designed  the  motor,  told  me  that  it  would  be  over  a  year 
before  we  could  hope  to  have  mechanics  even  in  small  num- 
bers. So  far  we  have  made  one  airplane  suitable  for  use  in 
Europe.  The  manufacturer  assured  me  that  his  company 
could  not  bo  on  a  production  program  until  after  the  first  of 
July. 

"  We  are  having  a  large  number  of  school  planes  made. 
but  there  are  no  engines  for  these.  The  man  who  was  entrusted 
with  the  work  has  fallen  down  completely.  Even  if  we  were 
to  have  the  school  planes  ready  we  do  not  have  one-tenth  the 
requisite  number  of  teachers,  and  cannot  hope  to  get  them 
for  six  months. 

"  It  is  very  hard  to  place  one's  finger  on  the  man  or  com- 
mittee responsible  for  this  condition.  As  far  as  I  could  see, 
the  evil  is  a  fundamental  one."  (From  a  letter  by  Professor 
Joseph  S.  Ames  in  the  Atlantic  Monthly,  vol.  121,  no.  1, 
January  1918,   Contributor's  Column) 

Rules    for     Enlistment    in    Aviation    Section 
of  Men  of  Draft  Age 

The  Aviation  Section  of  the  Signal  Coi-ps  authorizes  the 
following  statement  to  clear  up  any  misunderstanding  which 
may  exist  as  to  the  enlistment  of  men  in  or  under  the  draft 
age  on  account  of  the  recent  ruling  discontinuing  voluntary 
enlistment  as  a  general  practice: 

Fliers  and  balloonists  may  enlist  as  heretofore  upon  passing 
the  examination  at  the  nearest  aviation  examining  board. 
Their  relationship  to  the  draft  and  to  the  draft  board  is  seen 
to  by  the  examining  board.  They  themselves  are  ordered  into 
active  service  as  soon  as  possible  and  hold  the  status  of  pri- 
vates, first  class.  Signal  Enlisted  Reserve  Corps,  with  a  salary 
of  $100  a  month,  60  cents  daily  allowance  for  food,  and  quar- 
ters provided  by  the  Government,  until  their  commissions  are 
issued  or  they  are  discharged. 

Non-flying  officers  of  draft  age  or  below  are  not  now  being 
accepted  for  service,  except  a  limited  number  of  graduates  of 
leading  recognized  engineering  colleges  or  others  who  can 
qualify  as  expert  engineers:  others  may,  if  they  wish,  have 
their  names  placed  on  file  at  an  examining  board. 

Aerial  observers  are  not  now  being  accepted,  whether  of 
dfaft  age  or  not. 


Enlisted  men  witliiu  the  draft  age  may  now  iiu  longer  vol- 
unteer at  a  recruiting  office,  but  may  be  inducted  vuluntarily 
into  service  by  their  local  board  if  they  are  physically  tit, 
sufficiently  skilled,  and  not  required  to  fill  the  current  draft 
quota.  They  will  be  sent  to  Camp  Kelly,  Tex.,  for  distribution 
into  trades,  training  anil  formation  of  squadrons,  with  ranks 
and  salaries  running  from  $30  a  month  as  private  to  $81  a 
month  as  master  signal  electrician,  food  and  quartei-s  provided 
by  the  Government.  [Official  Bulletin,  December  27,  1917, 
p.  16) 

Flotation  of  Ships 

The  possibilities  of  insuring  the  flotation  of  a  large  ship 
after  severe  damage  were  discussed  before  the  Institute  of 
Marine  Engineers  by  Charles  V.  A.  Eley,  who  in  particular 
dealt  with  the  system  lie  himself  has  devised. 

This  system  combines  direct  pumping  with  central  means 
for  indicating  the  position  and  amount  of  the  damages  for 
operating  the  pumps,  and  for  leveling  the  water  in  the  ship 
in  order  to  preserve  a  level  keel.  Collision  mats  of  a  special 
character  may  also  be  used. 

In  connection  with  these  aiTangements  some  of  the  ship 
engineers  would  be  trained  to  act  as  "  salvage  engineers,"  who 
would  go  to  their  stations  when  the  vessel  was  in  trouble  or 
in  a  danger  zone  in  the  same  way  as  a  gunner  would  go  to 
his  station.  The  station  would  be  a  small  compartment,  say, 
12  ft.  to  15  ft.  long  and  6  ft.  or  7  ft.  wide,  in  the  most  invul- 
nerable part  of  the  ship.  On  one  of  the  longer  sides,  about 
6  ft.  above  the  deck,  a  flat  sentinel  model  of  the  ship  would  be 
placed  with  slides  to  operate  vertically  as  indicators  to  show 
at  a  glance  if  water  were  building  up  in  any  compartment 
and  at  what  rate.  Behiw  each  compartment  of  the  model  would 
be  placed  the  means  for  starting  the  pumps  fitted  in  each 
compartment.  On  the  deck,  close  to  the  side  of  the  compart- 
ment containing  the  model,  there  would  be  a  system  of  levers, 
almost  like  the  levers  in  a  railway  signal  Ijox,  one  for  each 
compartment  of  the  ship,  ami  these  levers  would  control  the 
opening  and  closing  of  the  valves  for  leveling  the  water  in 
the  ship,  preferably  through  the  double  bottom  where  such 
exists.  Then  supposing  the  ship  is  damaged  at,  say,  the  third 
compartment  from  the  stem,  the  indication  of  the  model  will 
show  that  the  water  is  rising  in  that  compartment,  and  the 
salvage  engineer  will  start  the  pumps  on  it. 

If  he  sees  these  are  not  sufficient  to  deal  witli  the  water 
entering  the  ship  he  will  pull  over  the  lever  at  the  same 
position  (No.  3)  and  let  the  water  travel  throughout  tlie  length 
of  the  ship,  and  supposing  there  are  twenty  compartments, 
will  pull  over  No.  18  lever  and  start  the  pumps  in  No.  18  com- 
partment. If  he  finds  the  water  to  be  still  gaining  he  can 
pull  over  levers  Nos.  9  and  17  and  start  the  pumps  in  those 
compartments,  and  so  on  until  the  water  is  being  pumped  out 
faster  than  it  enters.  The  ship's  carpenter  and  crew  could  |iut 
into  position  specially  constructed  collision  mats,  or  make  good 
inside  of  the  ship,  or  do  both,  as  by  keeping  the  vessel  buoy- 
ant by  pumping,  the  inside  of  the  damaged  compartment  would 
be  opened  for  purposes  of  inspection  or  to  make  good  the 
damage  temporarily. 

As  a  rule,  the  auxiliary  pumps  on  a  ship  are  not  sufficient  to 
deal  with  the  water  inflowing  through  collision  or  torpedo,  but 
would  require  to  be  supplemented  with  a  complete  set  of 
pumps  capable  of  being  started  together  and  of  utilizing  the 
whole,  or  as  much  as  might  be  necessary,  of  the  forces  existing 
in  the  ship  for  purposes  of  propulsion  to  expel  water.  The 
author  thought  tliat  tlio  involute  centrifugal  single-stage  pump 
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would  be  the  best  for  the  work,  though  in  certain  cases  the 
expulsion  form  of  steam  pump  or  even  steam-jet  pumjis  might 
be  considered ;  and  in  the  remainder  of  his  pajser  be  set  forth 
various  calculations  as  to  the  installation  that  would  be 
required  in  the  case  of  a  large  vessel.  (Philadelphia  Public 
Ledger,  December  26,  1917,  p.  13.) 

Patent-Reform  Prospects 

The  Patent  Office  Society  is  permitted  to  announce  that  a 
composite  committee  has  been  created  upon  request  by  the 
National  Research  Council  to  make  a  preliminary  study  among 
the  problems  of  the  United  States  Patent  OfSce  and  its  serv- 
ice to  science  and  the-  useful  arts.  This  action  is  understood 
to  be  in  conformity  with  the  wishes  of  Commissioner  of 
Patents,  J.  T.  Newton,  and  Secretary  of  the  Interior,  Franklin 
K.  Lane. 

According  to  the  resolutions  adopted  by  the  Patent  Office 
Society,  this  is  the  proper  time  for  taking  preliminaiy  steps 
about  the  establishment  of  the  institute,  such  as  was  proposed 
some  time  ago  by  George  Sarton  and  others,  for  the  history 
of  science,  a  jsroposal  which  is  supported  also  by  the  Wash- 
ington Academy  of  Science. 

The  Patent  Office  corps  feels  that  the  time  is  at  hand  when 
the  Patent  Office  must  enter  upon  either  a  period  of  very 
rapid  decline,  or  else  upon  a  period  of  rehabilitation  and 
expansion. 

The  special  committee  asks  some  very  pertinent  questions. 
For  example,  can  all  who  are  employed  in  the  work  of  exami- 
nation be  in  any  way  further  encouraged  and  aided  to  become 
specialists  in  one  or  the  other  of  the  branches  of  applied 
science,  rather  than  mere  rule  parrots  and  picture  matchers? 
This,  apparently,  implies  a  desire  on  the  part  of  the  exam- 
iners to  be  placed  in  a  position  where  they  could  investigate 
new  applications  on  the  basis  of  a  full  knowledge  of  the  previ- 
ous art,  rather  than,  as  is  a  fact  to  a  certain  extent  now,  be 
guided  mostly  by  Patent  Office  indexes. 

Another  c^uestion  is  whether  the  rules  against  dilatory  prose- 
cution of  applications  made  by  Commissioner  Ewing  be  ren- 
dered secure  for  the  future,  in  order  to  create  a  diligent  rather 
than  dilatory  prosecution. 

Before  Commissioner  Ewing's  time  the  rules  were  such  that 
applications  could  be  kept  alive  for  many  years.  Thus,  the 
famous  Selden  patent  was  kept  alive  for  nearly  twenty  years, 
which  was  easy  since  the  applicant  had  two  years  for  each 
amendment,  and,  for  example,  Selden  used  to  file  his  amend- 
ments, sometimes  of  a  trivial  nature,  just  a  few  days  before  the 
lapse  of  the  two  yeai-s.  Commissioner  Ewing  changed  all  this, 
reduced  the  time  for  filing  amendments,  and  gave  the  Patent 
Office  means  of  enforcing  a  rapid  i^rosecution  of  an  applica- 
tion. 

The  Patent  Office  Society  requests  that  sugestions  on  patent 
reform  be  forwarded  at  once  to  Dr.  Wm.  F.  Durand,  (Mem. 
Am.Soe.M.E.),  National  Research  Council,  Washington,  D.  C. 
It  is  not  expected  that  patent  reform  can  claim  primary  con- 
sideration during  the  continuance  of  the  work,  but  it  is  felt 
that  the  time  is  ripe  for,  at  least,  a  study  of  conditions. 
{Science,  New  Series,  vol.  46,  no.  1200,  December  28,  1917, 
pp.  629-631) 

British  Electrical  Power  Plan  to  Save  Coal 

The  big  electrical  power-supply  scheme,  formulated  by  the 
coal-conservation  sub-committees  of  the  Ministry  of  Recon- 
stnu-tion,  is  the  latest  iteTn  to  be  made  public  of  the  Ministrj''s 


important  proposals  for  the  future.  The  scheme  has  been 
issued  in  an  interesting  report  .by  the  sub-committee  to  the 
Ministry  so  that  public  opinion  may  have  an  opportunity  to 
form  itself. 

How  much  of  the  scheme  will  be  adopted  remains  to  be 
seen,  but  Dr.  Addison,  in  a  preface,  draws  attention  to  the 
important  issues,  affecting  municipalities  and  public  bodies, 
raised  in  the  report  and  states  that  the  Government  will 
explore  all  the  sub-committee's  proposals  before  proposing 
any  action  to  Parliament. 

The  scheme,  it  is  expected,  would  save  55,000,000  tons  out 
of  the  80,000,000  tons  used  in  the  United  Kingdom  for  pro- 
ducing power. 

The  cost  of  this  80,000,000  tons  at  the  pit  head  is  roughly 
£40,000,000,  and  of  this  £27,000,000  could  be  saved.  With 
the  saving  of  by-products  now  wasted  by  burning  coal  in  open 
grates  and  boiler  furnaces,  a  national  economy  of  £100,000,000 
could  be  effected.  The  coal  now  used  would  if  used  economi- 
cally, it  is  said,  produce  at  least  three  times  the  jiresent 
amount  of  power. 

Increased  use  of  electric  power,  it  is  pointed  out,  is  the 
most  economical  way  of  obtaining  power  from  coal,  is  the 
best  way  to  increase  the  net  output  per  head,  with  the  resulting 
prosperity  of  the  workers. 

The  committee  makes  proposals  for  getting  the  fullest  value 
of  by-products  and  for  generating  electricity  in  subsidiary 
plants  wherever  there  is  surplus  gas  or  waste  heat  as  at  fur- 
naces and  coke  ovens.  Similarly  waste  coal  left  at  pits  could 
be  used  on  the  spot. 

The  committee  point  out  that  the  Northeast  Coast  district 
is  already  served  by  a  group  of  power  companies  from  one 
interconnected  electric  system.  Despite  the  smaller  population 
and  disadvantages  for  electrical  supply  as  compared  with 
Lancashire,  which  has  a  multiplicity  of  electrical  undertakings, 
the  price  per  unit  in  this  district  is  from  one-half  to  one- 
quarter  the  price  per  unit  in  Lancashire,  while  the  use  of  elec- 
tric power  per  head  is  three  times  as  great. 

The  scheme  in  the  Northeast  Coast  district  has  meant  a 
saving  of  coal,  reduction  of  smoke,  greater  traffic  facilities 
through  the  adoption  of  electric  traction  than  in  any  other 
district  of  similar  size,  the  establishment  of  new  industries  in 
the  district,  and  the  practical  elimination  of  the  burning  of 
coal  for  power,  apart,  from  the  electrical  power  company's 
consumption,  the  railways  and  some  collieries. 

Among  the  advantages  the  committee  foresees  are  the  elim- 
ination of  factory  chimneys  and  the  smoke  nuisance,  electri- 
fication of  railways  even  for  goods  trains,  electric  light  for 
the  poorest  classes,  and  so  forth.  The  development  of  a  tech- 
nically sound  system  of  electricity  supply,  the  committee  states, 
is  essentially  one  with  the  problem  of  the  industrial  develop- 
ment of  the  country.  {Christian  Science  Monitor,  January  2, 
1918,  p.  1) 

May  Admit  Women  to  U.  of  P.  in   Month 

To  offset  the  loss  of  more  than  2000  students  who  have 
enlisted  in  various  branches  of  the  Government  service,  all 
departments  of  the  University  of  Pennsylvania  will  be  declared 
open  to  women,  beginning  with  the  second  term  in  February, 
according  to  an  unofficial  statement  made  yesterday  by  a  uni- 
versity official. 

One  of  the  reasons  and  perhaps  the  chief  one  for  hurrying 
the  general  admission  of  women  is  the  $250,000  deficit  the 
university  faces  on  account  of  its  reduced  enrollment.  During 
the  Christmas  holidays  scores  of  students  have  gone  into  the 
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service  and  will  not  reopen  their  books.  Many  of  these  men 
would  have  graduated  tliis  year,  but  a  large  number  are  below 
the  draft  age  and  could  have  remained  at  school  for  a  year 
or  two.  Prior  to  the  holidays  these  students  were  advised  that 
it  Avas  their  duty  to  remain  in  college  until  they  were  called, 
but  virtually  all  paid  no  heed  to  the  admonitions.  In  one 
department  alone — the  Wharton  School — fifty-seven  students 
enlisted  within  ten  days.  (Philadelphia  Public  Ledger,  Jan- 
uary 3,  1918,  p.  7) 

Oil  Experimental  Station  at  Bartlesville,  Okla. 

Secretary  of  the  Interior  Lane  has  designated  Bartlesville, 
Okla.,  as  the  location  of  the  new  experimental  station  of  the 
Bureau  of  Mines  for  the  investigation  of  problems  relating 
to  petroleum  and  natural-gas  industries.  The  station  is  one 
of  the  three  new  experimental  stations  for  the  establishment 
of  which  the  sum  of  $75,000  was  appropriated  by  the  last 
Congress.     The  two  other  stations  have  been  located  at  Min- 


neapolis, Minn.,  for  the  study  of  iron  and  manganese  prob- 
lems, and  at  Columbus,  Ohio,  for  research  connected  with 
ceramic  and  clayworking  industries. 

The  technical  staff  of  the  new  experimental  station  will 
study  various  problems  having  practical  commercial  applica- 
tion to  the  petroleum  and  natural-gas  industries,  including 
questions  of  productions,  transportation,  storage  and  refining 
of  petroleum  and  various  problems  connected  with  the  tech- 
nology of  natural  gas. 

One  of  the  greatest  needs  of  the  petroleum  industry  has 
been  the  coordination  of  seientifle  research  with  the  practical 
side  of  industry,  for  compared  with  other  mineral  industries 
it  has  been  singularly  backward  in  this  respect.  The  station 
is  aimed  to  act  as  an  intermediary  between  the  facts  evolved 
by  scientific  investigations  and  the  needs  of  the  oil  industries. 
That  is,  men  will  be  employed  who  will  be  able  to  gather 
scientific  data  and  find  out  how  they  may  be  applied  to  the 
practical  needs  of  the  industry.  {Official  Bulletin^  January  9, 
1918,  p.  10) 


U.  S.  BUREAU  OF  STANDARDS 


ANEW  type  of  rope-measuring  device  or  rope  meter  has 
been  thoroughly  investigated  by  the  Bureau,  using  differ- 
ent sizes  of  ropes  in  the  range  of  capacity  of  the  instrument 
and  different  methods  and  tensions  of  pulling  the  rope  through 
the  meter.  Suggestions  for  the  improvement  of  the  meter 
were  made  to  the  manufacturer  in  the  Bureau's  report. 

Space  Occupied  psr  Ton  of-  Various  Commodities.  In  con- 
nection with  the  shipping  of  Government  supplies  to  the  front, 
the  Bureau  is  now  engaged  in  compiling  data  as  to  the  cubic 
contents  per  ton  of  practically  all  such  commodities.  The  pur- 
pose is  to  determine  the  most  effective  distribution  of  freight 
in  relation  to  the  available  facilities.  The  sources  from  which 
such  data  are  to  be  obtained  have  been  ascertained  and  the 
work  of  collecting  this  information  is  in  active  progi'ess. 

Measurement  of  Metal  Hardness.  Data  have  been  gathered 
by  the  Bureau  as  to  the  hardness  numerals  obtained  with  the 
"  Brinell  meter  "  and  the  "  universal  Brinell  machine."  The 
relative  agreement  of  hardness  numerals  obtained  from  depth 
and  diameter  measurements  is  also  being  determined.  The 
■object  is  to  ascertain  the  relative  precision  of  these  instru- 
ments, standardize  the  practice,  and  facilitate  the  general  tests 
for  hardness.     The  work  is  nearly  completed. 

Radium  Luminous  Materials.  The  use  of  self-luminous 
materials  for  the  figures  on  the  dials  of  measuring  instruments 
for  night  use  has  called  for  the  careful  measurement  of  the 
relative  brightness  of  such  materials.  Methods  of  measure- 
ments have  been  developed  at  the  Bureau  and  a  standard  pro- 
cedure has  been  formulated  for  routine  work.  The  Bureau  is 
investigating  possible  methods  of  avoiding  the  large  loss  of 
brightness  involved  in  the  present  methods  of  applying  lumi- 
nous materials,  with  excellent  prospect  that  the  loss  can  be 
greatly  reduced. 

Standards  of  Gas  Service.  Two  important  problems  have 
arisen  in  connection  with  standards  for  gas  service.  Some 
■companies  cannot  maintain  quality  at  the  prevailing  price 
without  a  loss.  The  second  problem  is  the  making  of  arrange- 
ments to  secure  the  supply  of  toluol  needed  for  military  pur- 
poses and  which  can  be  most  readily  obtained  from  illuminating 
gas.  The  two  problems  have  become  confused  and  the  Bureau 
of  Standards  is  endeavoring  to  consider  each  separately  on  its 
merits.  The  War  Department  has  been  given  assistance  on 
the  technical  aspects  of  the  latter  subject,  and  an  article  on 


toluol  recovery  and  standards  of  gas  quality  has  been  sent  to 
the  trade  journals  to  secure  the  needed  publicity.  As  illus- 
trating the  changed  economic  conditions  in  the  gas  industry, 
the  Bureau  has  prepared  a  statement  of  the  technical  phases 
of  the  gas  situation  in  the  District  of  Columbia  for  the  use 
and  guidance  of  the  Public  Utilities  Commission  of  the 
District. 

Metals.  New  data  have  been  obtained  on  light  alloys  and 
four  reports  have  been  issued  by  the  Bureau  on  the  several 
phases  of  its  work  in  this  field.  New  automatic  recording 
apparatus  has  been  designed  for  taking  cooling  cuiwes  and  im- 
proved methods  of  manipulation  were  devised  and  tested  out  in 
practice.  The  new  apparatus  gives  more  satisfactory  results, 
particularly  at  the  lower  temperature  ranges,  and  the  char- 
acteristics of  the  curves  are  more  sharply  defined. 

International  Aircraft  Standards.  The  Bureau  continues 
to  take  an  active  part  in  formulating  the  new  International 
Aircraft  Standards.  During  the  past  month  14  of  these 
specifications  were  completed  and  published. 

High-Purity  Platinum.  In  the  Bureau's  investigation  of 
platinum  purity  recent  tests  have  developed  the  interesting 
fact  that  the  highest  possible  purity  attained  hitherto  only 
by  a  German  firm  can  now  be  equaled  by  an  American  re- 
finer of  platinum.  This  will  be  of  much  interest  to  those  con- 
cerned with  the  technical  use  of  highly  pure  platinum,  the 
supply  of  which  was  cut  off  very  shortly  after  the  beginning 
of  the  war. 

Fire  Resistance.  Progress  is  being  made  in  the  Bureau's 
investigation  of  the  fire-resisting  properties  of  reinforeed-con- 
crete  columns.  A  new  column  was  made  up  to  test  out  the 
simple  expedient  of  holding  the  protective  covering  in  place 
under  fire  conditions.  The  tiewires  connecting  the  vertical  rods 
with  the  hooping  were  cut  and  free  ends  allowed  to  project  out- 
side of  the  reinforcement.  These  are  intended  to  service  as 
anchorages  or  ties  to  prevent  slabs  of  the  protective  covering 
from  falling  away  from  the  column  exposing  the  load-bearing 
portion  to  the  heat  as  soon  as  the  covering  breaks  by  reason 
of  the  expansion. 

Safety  for  the  Household.  The  safety  of  the  home  is  the 
subject  of  a  new  pamjihlet  just  issued  by  the  National  Bureau 
of  Standards.  An  interesting  account  of  household  hazards 
is  given.     The  topics  are  discussed  clearly  in  a  manner  which 
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would  afford  a  basis  for  popular  education  in  "  Safety  First." 
The  dangers  from  electricity,  gas,  fire,  lightning,  household 
chemicals,  and  the  other  common  causes  of  accident  are  recited, 
and  many  actual  cases  are  described.  The  purpose  is  to  aid 
in  removing  needless  risk  and  fear,  and  to  develop  intelligent 
caution  where  the  hazard  cannot  be  entirely  avoided. 

The  hazards  of  the  home  have  increased  in  modern  times 
from  the  service  of  gas  and  electricity  and  the  use  of  such 
dangerous  articles  as  matches,  volatile  oils,  poisons,  and  the 
like.  The  use  of  energy  in  the  home  necessarily  involves  some 
risk,  which  intelligent  planning  and  care  will  reduce  to  a 
wmimum. 

Caution  alone  is  not  enough,  since  many  of  the  dangers  are 
not  even  suspected.  The  nature  of  such  unknown  hazards 
must  be  made  plain.  The  circular  emphasizes  the  seriousness 
of  some  of  the  risks  not  generally  known,  gives  simple  cau- 
tions, and  aims  to  guide  the  formation  of  habits  of  careful- 
ness. The  circular  also  suggests  effective  home  equipment  to 
minimize  the  risks  involved,  and  aims  to  encourage  public 
measures  to  provide  safety  for  the  household  and  community. 
It  is  intended,  not  to  increase  fear  of  accident,  but  rather 
to  remove  the  causes  and  the  need  for  alarm.  The  sense  of 
safety  to  be  gained  by  observing  these  cautions  would  alone 
justify  the  careful  study  of  this  new  circular.  This  circular 
completes  the  series  of  three  popular  household  circulars  which 
deal  with  measurements,  materials,  and  safety.  These  form  a 
valuable  addition  by  the  Bureau  of  Standards  to  the  literature 
on-  household  management. 

The  appalling  loss  of  life  from  avoidable  causes  and  injury 
to  person  and  property  make  the  pamphlet  especially  timely. 
It  is  believed  that  thousands  of  human  lives  could  be  saved 
and  accidents  reduced  to  a  minimum  if  the  precautions  sug- 
gested are  followed. 

Leather  Besearch.  Results  have  been  compiled  covering 
laboratory  tests  and  actual  service  tests  of  a  special  tannage 
of  sole  leather.  Investigation  has  been  conducted  to  study  the 
wearing  qualities  of  sole  leather  and  of  composition  soles. 
The  experiments  comprise  accelerated  wearing  tests  on  a  ma- 
chine ijrovided  for  that  purpose  and  actual  ser\-iee  tests  con- 
ducted by  postmen  and  other  Government  employees.  Similar 
service  tests  will  be  made  on  shoes  worn  by  soldiers.  A  study 
of  the  water  absorption  of  different  grades  of  sole  leather  is  in 
progress.  

This  Month's  Abstracts 

The  simplest — apparently — phenomena  of  nature  may  yield 
results  of  great  importance,  if  thoroughly  and  skillfully  an- 
alyzed. The  boiling  of  water  in  a  metal  cup  over  a  gas  flame 
is  an  everyday  experience  in  practically  every  household,  and 
what  happens  there  has  been  supposed  to  be  well  known.  As 
a  matter  of  fact,  however.  Dr.  Carl  Heiing's  investigation 
reported  in  the  section  Steam  Engineering  shows  that  by 
changing  the  shape  of  the  bottom  of  the  cup  in  an  appropriate 
way,  an  evaporation  many  times  greater  than  that  obtained 
from  the  flat-bottomed  cup  may  be  secured. 

In  the  section  Coolers  is  described  the  Heenan  method  for 
cooling  the  jacket  water  from  stationary  gas  engines  in  use 
in  India.  It  is  of  the  open-film  type  of  apparently  simple 
construction. 

In  the  section  Engineering  Materials  are  reported  several 
investigations  on  binary  alloys  and  also  two  investigations 
on  properties  of  steel  at  high  temperatures.  In  the  investiga- 
tion on  the  thermal  expansion  Kotaro  Honda  has  determined 
the  relation  between  the  coefHeient  of  expansion  of  various 
steels  and  the  contents  of  impurities,  also  the  elongation  curves 


in  the  various  stages  of  transformation.  The  data  obtained 
from  this  investigation  give  an  insight  into  the  causes  of  crack- 
ing of  steel  in  cooling. 

An  investigation  on  the  effect  of  the  presence  of  a  small 
amount  of  copper  in  medium-carbon  steel  by  Carle  R.  Hay- 
waril  and  Arch.  B.  Johnston  has  shown  that  steel  containing 
0.860  per  cent  copper  is,  in  pi'actieally  every  respect,  superior 
to  steel  containing  0.30  per  cent  copper. 

In  this  connection  the  article  by  F.  H.  Mason  in  The 
Mining  and  Scientific  Press  becomes  of  considerable  interest, 
in  that  it  discusses  the  direct  production  of  steel  from  Sud- 
bury ores.  There  one  of  the  difficulties  lay  in  the  presence  of 
about  1^4  per  cent  copper,  which  it  was  believed  would  make 
the  steel  hot-short.  F.  H.  Mason  shows,  however,  that  the 
presence  of  nearly  3%  per  cent  of  nickel  neutralizes  this 
deleterious  effect  of  copper. 

In  the  section  Engineering  Materials  is  found  an  article  on 
the  production  of  pig  iron  from  scrap  steel,  the  so-called 
synthetic  pig  iron.  It  is  one  of  the  outgrowths  of  the  abnormal 
war  conditions  in  the  raw  material  market,  but  an  important 
one  at  the  present  moment. 

A  double-pass  recuperative  furnace  is  described  in  the  sec- 
tion Furnaces. 

A  mathematical  investigation  of  the  flow  of  water  in  siphons 
is  abstracted  in  the  section  Hydraulics  from  a  paper  presented 
before  the  Institution  of  Mining  Engineers  (Gi'eat  Britain). 
In  the  section  Internal-Combustion  Engineering,  Cole  New- 
man describes  a  modified-cycle  Diesel  engine  with  compound 
expansion,  which  he  believes  might  be  suitable  for  use  on  motor 
vehicles.  In  the  same  section  will  be  found  a  discussion  of 
the  question  of  uniformity  of  multi-cylinder  engines  in  its 
bearing  on  engines  having  no  flywheels.  The  Howard  cuff- 
valve  engine  is  described  in  the  same  section. 

In  the  section  Lubrication  will  be  found  a  description  of 
the  Michell  automatic  lubricating  gear,  the  purpose  of  which 
is  to  lubricate  during  staiiing  and  stopping. 

The  calibration  of  anemometers  is  discussed  by  A.  H.  Ander- 
son, Mem.Am.Soc.M.E.,  who  claims  that  the  short-arm  method 
of  calibrating  anemometers  may  give  quite  eiToneous  results. 
Fonnulffl  to  be  used  in  pin  measurement  of  spur  gears  are 
given  by  Reginald  Trautschold  in  an  article  abstracted  from 
Machinery. 

In  the  section  Mechanics,  Wilhelm  A.  Schmidt,  Mem. Am. 
Soc.M.E.,  discusses  further  the  relation  of  press  stroke  to  the 
life  of  a  die,  and  shows  that  the  whole  question  in  the  final 
count  comes  down  to  the  number  of  strokes  at  the  same  cutting 
velocity  of  the  punch  within  a  given  time.  It  is  natural  that  if 
the  same  cutting  velocity  can  be  obtained  with  the  shorter 
stroke  that  was  formerly  obtained  with  the  longer  stroke,  the 
number  of  useful  strokes  per  unit  of  time  would  be  greater  in 
the  first  case. 

Tests  made  by  the  Research  Department  of  the  National 
Tube  Company  have  shown  that  in  pipe  joints  the  round 
thread  is  superior  to  the  Briggs  thread  in  various  regards. 

In  the  section  Munitions  will  be  found  a  bibliography  on  the 
French  75-mm.  cannon,  the  famous  "  soixante-quinze,"  pre- 
pared by  the  Library  of  the  United  Engineering  Society. 

In  the  section  Steam  Engineering  is  reproduced  a  brief 
mathematical  investigation  by  Gerald  Stoney  on  the  divergence 
of  steam  nozzles,  originally  appearing  in  Engineering. 

Heat  transfer  in  tubes  by  W.  Nusselt  is  indirectly  ab- 
stracted from  the  Journal  of  the  Society  of  German  Engineers, 
while  from  the  Proceedings  of  the  Royal  Society  is  abstracted 
an  interesting  investigation  on  the  specific  heat  of  water  by 
W.  R.  Bousfield. 


REVIEW  OF  ENGINEERING  PERIODICALS 


Gasoline-Driven  Air  Compressor 
Hkenan  Mechanical  Water  Cooler 
Thermal  Expansion  of  Steel  at  High 

Temperatures 
Medium-Cabbon     Steel     with     Small 

Amount  of  Copper 
Pig  Iron  from  Scrap  Steel 
Synthetic  Piq  Iron 

METAI.LOGRAPHIO        iNVBSTI'iATIONS         OF 

Binary  Alloys 

Nickel-Copi-er  Steel  Direct  .  from 
Siidrury  Ores 

Neutralization  of  Copper  in  Steel  by 
Nickel 

Thermal  and  Electrical  Conductivi- 
ties op  Cabbon-Stbbl  at  Hioh  Tem- 
peratures 


SUBJECTS  OP  THIS  MONTH'S  ABSTRACTS 

Peanut  Oil  as  Diesel-Engine  Fuel 
Dodble-Pass  Recdpbhative  Furnaces 
Automatic   Hydroelectric  Plant 
Flow  of  Water  in  Siphons 
Light     Diesel     Engine     for     Motor 

Vehicles 
Uniformity  of  Mdi.ti-Cylinder  Inter- 
nal-Combustion Motors 
Howard  Cuff-Valve  Engine 
Michell  Automatic  Lubricatinq  Gear 
Heat  Treatment  of  Shells 
Boring  and  Reaming  Tools  for  Large 

French  Shells 
Diamond  Tools  in  the  Shop 
Motor-Driven  Planers 
Calibration  of  Anemometers 
Pin  Measurement  of  Spur  Gears 


Press  Stroke  akd  Life  of  Die 

Torsional  Bbsistancb  of  Rolled 
Joists 

Type  of  Thread  and  Pipe  Joint 

Steam  Motoecyold 

Steam  Truck  Engine 

French  75  mm.  Cannon 

British  4-Cylindeb  Express  Locomo- 
tive 

Divergence  of  Stea.u  Nozzles 

Film  Resistance  in  Flame-Heated 
Vessels 

Plugs  as  Means  of  Increasing  Boiler 
Evaporation 

Heat  Transfer  in  Tubes 

Specific  Heat  of  Water 


For  Articles  on  Subjects  Relating  to  the  War,  see  Aeronautics,  Engineering  Materials, 

Machine  Shop,  Munitions,  Varia. 


Aeronautics 

Special  Spark  Plugs  Needed  for  Airplaxe  Engines. 
Automotive  Industries,  vol.  38,  no.  1,  Jan.  3,  1918,  pp.  29-32, 
4  figs.  1.  Unusual  Insulating  Materials  Seldom  Withstand 
Heat ;  2.  Electrode  Must  Be  Specially  Cooled ;  3.  OU  Must  Not 
Reach  Insulation  or  Must  Be  Burned;  4.  Plug  Must  Have 
Good  Mechanical  Strength. 

Overhauling  the  Gnome  Airplane  Engine.  American 
Machinist,  vol.  48,  no.  1,  January  3,  1918,  pp.  9-15,  16  figs. 

British  Aviation  Engine  Inspeption,   Lieut. -T'ol.   R.   K. 


also  a  table  for  various  types  of  machines  giving  weight  of 
machine,  weight  of  power  plant,  output,  and  radius  of  action. 
An  abstract  of  this  article  will  be  given  in  an  early  issue. 

On  the  Maximum  Flight  Value  op  Aeroplanes,  Umberto 
Mobile.  Aeronautics,  vol.  13,  no.  216  (New  Series),  December 
5.  1917,  pp.  434-436,  2  charts. 

Air  Engineering 

The  Temperature  op  Evaporation,  Its  Practical  Appli- 
cation TO  Air  Conditioning  and  to  the  Drying  and  Condi- 


Disctiarge  Valves 


Fig.  1    Gasoline-Deiven  Aib  Compressor 


Bagnall-AVild.  Automotive  Industries,  vol.  38,  no.  2,  January 
10,  1918,  pp.  125-130,  2  figs.,  3  charts.  Part  1 :  Chart  scheme 
of  couple  system  in  use ;  best  methods  of  employing  women  in 
work;  routine  for  rejection  by  government  men;  plan  of  using 
approved  firms  is  favored ;  advantages  of  inspection  to  com- 
panies.   Pt.  2  to  follow. 

Some  Notes  on  Recent  German  Aeroplanes.  The  Englr 
neer,  vol.  124,  no.  3233,  December  14,  1917,  pp.  516-518,  6  figs. 

The  Armament  op  Aeroplanes.  Engineering,  vol.  104,  no. 
2708,  November  23,  1917,  pp.  544-546,  24  figs. 

Aeroplani  Velocissimi.  Revista  Marittima,  Anno  50,  no.  9, 
September  1917,  pp.  355-366,  2  figs.,  4  charts,  2  tables.  Gives 
formulae  and  curves  showing  the  relation  of  aeroplane  displace- 
ment to  speed,  radius  of  action  to  speed,  engine  power  to  speed ; 


.  tioning  op  Materials,  W.  H.  Carrier.  Journal  of  the  Ameri- 
can Society  of  Heating  and  Ventilating  Engineers,  vol.  24,  no. 
2,  January  1918,  pp.  227-248,  6  figs. 

Dust:  Its  Universality,  Elimination  and  Conservation, 
E.  R.  Knowles.  Journal  of  the  American  Society  of  Keating 
and  Ventilating  Engineers,  vol.  24,  no.  2,  January  1918,  pp. 
285-327,  44  figs. 

Air  Machinery 

Gasoline-Driven  Air  Compressor.  Fig.  1  shows  a  sec- 
tion through  a  gasoline-driven  air  compressor,  built  by  the 
Cliicago  Pneumatic  Tool  Company.  It  is  of  the  horizontal, 
straight-line,  single-stage,  double-flywheel,  enclosed-frame 
type.     The  power  and  air  cylinders  are  connected  in  tandem. 


189 


190 


ENGINEERING  SrRVEY 


The  Journal 

Am.Soc.M.E. 


The  power  cyliiifler  is  operated  on  the  two-stroke  cycle  with 
low  compression  and  high-tension  electric  ignition,  a  pressure 
governor  regulating  the  amount  of  gasoline  that  is  admitted 
to  the  cylinder. 

The  crosshead  is  of  the  single-piece  box  pattern  without 
adjustable  shoes,  and  it  overtravels  the  guide  nearly  one-half 
its  length  at  each  end  of  its  stroke;  thus  bringing  the  longi- 
tudinal wear  on  the  guide  on  an  even  straight  line  throughout 
its  length. 

A  combined  speed  and  pressure  governor  is  used  in  con- 
junction with  the  differential  unloader  on  the  gas-driven  com- 
pressor. Together  these  automatically  limit  the  speed  of  the 
machine,  maintain  a  practically  constant  air  pressure  at  all 
times,  and  reduce  the  load  to  a  minimum  when  there  is  no 
demand  for  air.  The  unloader  controls  the  air  supply  by  per- 
,  mitting  the  opening  to  the  air  inlet  valves  and  allowing  the 
air  in  the  cylinder  to  return  to  the  atmosphere  whenever  the 
pressure  in  the  receiver  exceeds  the  predetermined  amount. 
{Poirer,  vol.  4G,  no.  25,  December  18,  1917,  p.  8.3,  1  fig.,  d)^ 

Coolers 

Mechanical  Water  Cooling  on  the  Heenan  Principle. 
The   Heenan   cooler   was    primarily    designed    for   use    with 


It  is  said  that  there  are  a  large  number  of  these  coolers  in- 
stalled in  India.  One  cooler  to  handle  30,000  eu.  ft.  of  air  per 
min.  is  working  at  the  Calcutta  Electric  Supply  Company's 
new  power  station  at  Cossipore  in  connection  with  the  large 
turbo-alternator.  (Indian  and  Eastern  Engineering,  New 
Series,  vol.  41,  no.  3,  September  1917,  pp.  85-86,  2  figs.,  d) 

Engineering  Materials 

The  Thermal  Expansion  op  Dipfekent  Kinds  op  Steel 
at  High  Temperatures,  Kotaro  Honda.  Data  of  an  investi- 
gation on  the  expansion  of  a  Swedish  iron,  ordinaiy  steel,  and 
high-speed  tool  steel  at  various  high  temperatures. 

To  measure  the  expansion  Chevenard's  method  was  used 
and  the  measurements  were  made  in  a  vacuum  to  avoid  the 
oxidation  of  the  specimens. 

In  particular,  the  relation  has  been  determined  between  the 
coefficient  of  expansion  of  various  steels  and  their  content  of 
impurities,  especially  manganese.  In  the  ease  of  Swedish 
steel  the  A,  transformation  is  not  observable  in  the  elongation 
curve  at  all.  In  the  range  of  A.  transformation  abnormal  con- 
traction is  scarcely  observable,  but  in  the  range  of  A,  trans- 
foi-mation  a  gradual  contraction  by  heating  and  a  gradual 
elongation  by  cooling  are  noticed.     But  in  steel  with  0.14  per 
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Fig.  2  Heenan  Water  Cooler  For  200-B.Hp.  Engine  Working  Under  Tropical  Conditions 


stationary  internal-combustion  engines,  but  may  be  used  for 
other  purposes.  It  consists  of  cylinders  built  up  of  galvanized 
sheeting  wound  into  the  form  of  a  spiral  with  air  spaces  be- 
tween each  convolution.  The  sheeting  forms  a  large  cooling 
surface  within  a  small  space.  The  cylinders  are  caused  to  re- 
volve slowly  in  a  covered  trough  containing  the  water  to  be 
cooled,  and  in  revolving  they  take  up  the  thin  film  of  water 
which  wets  both  sides  of  the  sheet.  A  fan  fixed  at  the  end  of 
the  upper  part  of  the  cooler- casing  causes  air  to  be  blown 
through  the  annular  spaces  of  the  cylinder.  This  cools  the 
film  of  water  on  the  sheets;  a  considerable  additional  cooling 
effect  is  obtained  by  the  partial  evaporation  of  the  water  film. 
The  construction  of  the  cooler  is  shown  in  Fig.  2.  It  is 
stated  that  such  a  cooler  for  a  100-b.hp.  engine  working  in  a 
tropical  temperature  requires  a  floor  space  of  about  6.5  ft.  by 
3.25  ft.  with  3.5  ft.  headroom,  while  the  natural-draft  cooling 
tower  for  the  same  capacity  would  be  about  7  ft.  square  and 
15  ft.  high.  The  power  required  to  operate  the  cooler  is  said 
to  amount  to  less  than  1  per  cent  of  the  engine  power  for  large 
sizes. 


cent  carbon  the  abnormal  change  of  length  begins  to  appear 
in  the  A^  transformation,  clearly  distinguishable  from  that 
during  the  A^  transformation.  This  abnormal  change  of  length 
in  the  Aj  range  is  more  conspicuous  in  the  0.18  per  cent  car- 
bon steel,  while  in  the  steels  of  0.31  per  cent  and  0.44  per  cent 
carbon,  the  temperature  of  the  A^  transformation  noticeably 
decreases  and  the  abnormal  changes  of  length  corresponding 
to  the  two  transformations.  A,  and  A^,  partially  overlap  each 
other. 

It  is  also  interesting  to  observe  that  manganese,  even  when 
present  in  a  very  small  quantity  in  steels,  affects  their  coeflB- 
cients  of  expansion  to  quite  a  large  extent. 

The  various  high-speed  steels  show  elongation  curves  rather 
similar  to  each  other.  They  also  show  the  abnormal  contrac- 
tion in  the  vicinity  of  850  deg.,  probably  due  to  the  A,  trans- 
formation. Their  coefficient  of  expansion  increases  with  tem- 
perature. 

The  following  remark  is  made  by  the  writer : 

Since  for  high-speed  carbon  steels  the  abnormal  elongation 
or  contraction  due  to  the  A^  and   A3  transformations  takes 
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place  abruptly,  it  is  possible  tbat  in  the  case  when  the  tempera- 
ture of  a  large  specimen  in  the  range  of  700  deg.  cent,  is  not 
uniform  throughout  the  specimen,  an  internal  strain  and  there- 
fore an  enormous  stress  will  be  developed  during  heating  and 
cooling.  During  heating  the  inner  portion  is  cooler  than  the 
outer  portion,  so  that  at  about  700  deg.  the  outer  portion  con- 
tracts while  the  inner  portion  has  not  yet  begun  to  contract, 
and  therefore  the  outer  portion  exerts  an  enoi-mous  compres- 
sion inward.    During  cooling  the  contrary  is  the  case. 

Besides  the  fact  that  the  coefficients  of  expansion  of  steels 
investigated  in  the  range  of  temperatures  below  the  A^  point 
increase  rapidly  with  the  temperature,  it  has  also  been  found 
that  the  coefficient  of  expansion-temperature  curves  are 
slightly  concave  toward  the  axis  of  temperature,  with  the  ex- 
ception of  some  tungsten  steels,  for  which  the  contrary  is  the 
case.  ( The  Science  Reports  of  the  Tohoku  Imperial  Univer- 
sity, Sandai,  Japan,  First  Series,  vol.  6,  no.  4,  pp.  203-212  and 
6  pages  of  plates,  e) 


shortage  of  raw  materials,  has  made  it  necessary  to  find  a 
convenient  method  of  utilization. 

At  first  glance  it  may  appear  that  converting  steel  into 
pig  iron  is  a  rather  illogical  method  of  procedure.  Actually, 
however,  especially  in  Europe,  it  has  been  found  to  answer 
the  particular  purpose  of  producing  a  uniform  material  from 
a  mass  of  scrap  of  varying  carbon  content. 

The  new  process  is  now  being  applied  commercially  in  the 
United  States  at  the  Sweetzer-Bainbridge  Metal  Alloy  Cor- 
poration at  Watervliet,  New  York,  where  two  5-ton  Ludlum 
electric  furnaces  are  used  with  the  daily  .output  of  about  50 
tons  per  day. 

The  process  is  not  really  new  but  is  quite  simple,  although 
the  precise  procedure  is  not  published.  The  process  is  now 
basic.  Ordinary  scrap  steel  of  any  grade  is  introduced  into 
the  furnace  cold,  is  melted  and,  if  necessary,  refined.  After 
the  desired  refinement  is  reached  the  slag  is  removed.  The 
necessary   amounts   of   ferrosilicon    and   ferromanganese   are 


The  Effect  of  the  Presence  of  a  Small/  Amount  op 
Copper  in  Medium-Carbon  Steel,  Carle  R.  Hayward  and 
Arch.  B.  Johnston.  Data  of  an  investigation  undertaken  in 
order  to  obtain  additional  data  on  the  mechanical  properties 
of  medium-carbon  steel  containing  small  quantities  of  copper. 
The  discussion  is  introduced  by  brief  references  to  previous 
investigations,  which,  by  the  way,  agree  that  copper  increases 
the  tensile  strength,  but  disagree  in  regard  to  the  ductility, 
and  touch  only  in  a  slight  degree  upon  the  question  of 
resistance  to  shock. 

In  the  i^resent  investigation  two  types  of  steel  were  tested : 
one  containing  0.30  per  cent  copper,  0.012  per  cent  phosphorus, 
and  0.860  per  cent  copper,  and  the  other  0.365  per  cent  carbon, 
0.053  per  cent  phosphorus  and  0.030  per  cent  copper.  As 
regards  the  difference  in  phosphorus,  the  writers  expressed 
the  belief  that  it  is  probable  that  the  effect  of  phosphorus  is 
neutralized  by  this  slight  difference  in  carbon. 

The  bars  tested  have  been  subjected  to  various  kinds  of 
heat  treatment.  The  samples  were  submitted  to  tensile  tests, 
shock  tests,  Brinell  and  scleroscopic  hardness  tests,  and  a 
microscopic  examination.  The  results  are  presented  in  the 
form  of  tables  and  curves,  and  of  the  latter  Fig.  3  is  here 
reproduced. 

These  tests  have  shown  that  in  regard  to  tensile  strength 
high-copper  steel  has  a  decided  superiority.  The  yield  point 
and  ultimate  strength  are  in  every  case  higher,  while  the  duc- 
tility is  practically  the  same.  The  hardness  tests  by  both  meth- 
ods show  a  high-copper  steel  to  be  harder  than  the  low-copper, 
while  the  Charpy  shock  tests  show  a  high-copper  steel  also  supe- 
rior to  the  low-copper.  In  all,  the  tests  have  confirmed  the 
previous  statement  made  by  Stead  that  the  behavior  of  copper 
steel  resembles  that  of  nickel  steel.  Microscopic  investigation 
revealed  that  for  the  same  heat  treatment  the  high-copper  steel 
was  finer  grained  than  the  low-copper.  The  quenched  and 
drawn  specimens  of  high-copper  steel  were  also  found  to  be 
slightly  more  martensitic.  {Bulletin  of  the  American  Institute 
of  Mining  Engineers,  no.  133,  January  1918,  pp.  159-167, 
1  fig.,  e) 

Pig  Iron  prom  Scrap  Steel.  This  is  what  is  known  as 
synthetic  pig  iron,  and  is  a  material  that  has  now  become  a 
commercial  product. 

The  production  of  munitions  on  an  unprecedented  scale  has 
created  a  vast  amount  of  scrap  steel  in  the  shape  of  shavings, 
ends,  and  rejected  material.     This,  together  with  the  general 


Fig.    3     Thysical 


Pkoperties    of    Coppek-Beabino    Medium- 
CjVrdon  Steel 


added  to  bring  the  iron  to  the  composition  desired,  and  then 
the  carbon  is  added  in  the  form  of  fine  coke,  which  is  easily 
absorbed  by  the  hot  metal. 

The  regulation  of  the  temperature  and  composition  is  quite 
simple,  and  a  range  from  high-grade  low-phosphorus  iron  and 
wash  metal  down  to  the  high-phosi3honis  foundry  and  other 
irons  is  possible.  The  graphitic  carbon  content  is  regulated 
by  the  introduction  of  varying  percentages  of  silicon.  A 
knowledge  of  the  composition  of  the  scrap  charged  into  the 
furnace  permits  to  regulate  quite  closely  the  phosphorus  and 
sulphur  contents. 

The  pig  iron  is  reported  to  be  very  tough  and  strong.  As 
to  cast  iron  in  the  form  of  castings,  the  experience  of  the 
Ludlum  Steel  Co.  is  cited.  Cast-ii-on  wobblers,  for  use  in  the 
company's  rolling  mill,  which  were  purchased  in  the  open 
market,  were  breaking  at  the  rate  of  10  to  12  per  day.  Wob- 
blers from  iron  made  in  the  electric  furnace  have  been  in  use 
for  two  or  three  months  without  a  case  of  breakage.     The 
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coinpauy  also  made  breaking  boxes  on  the  mill  of  electric  cast 
iron.  These  should  break  easily  when  performing  their  normal 
function,  but  when  made  of  this  iron  they  were  found  to  be 
entirely  too  tough,  and  their  section  had  to  be  reduced  con- 
siderably. It  is  believed  that  some  explanation  for  these  qual- 
ities may  be  found  in  the  crystalline  structure  of  the  iron,  as 
well  as  in  its  greater  purity  compared  with  cupola  iron,  be- 
cause in  the  electric  process,  contrary  to  cupola  practice,  the 
sulphur  decreases  with  each  remeltiug.  In  making  steel 
castings,  the  conversion  loss  is  put  at  5  per  cent.  The  cost 
of  production  is  one  of  the  vital  points.  So  long  as  low- 
phosphorus  pig  iron  is  selling  at  its  present  war  price  there 
can  be  no  question  as  to  the  liberal  profits  obtainable.  Whether 
in  noi-mal  times  such  a  method  of  making  this  grade  or  any 
other  grade  of  pig  iron  or  castings  is  economically  possible 
depends  on  several  factors.  First  among  these  are  the  con- 
sumption of  electricity  and  the  grade  of  scrap  used.  (Mining 
and  Scientific  Press,  vol.  115,  no.  23,  December  29,  1917,  pp. 
936-938,  2  figs.,  dp) 

JVIETALL0GR.4PHISCHE   UXTER-SUCHUXCJ    UBEE  DAS   SySTEJI    VOX 

Tellur  und  Aluminum,  Masumi  Chikashige  und  Jitsuzo 
Nose; 

Metallographische  Uxtersuchung  uber  das  System  vox 
Selen  und  Antimon,  Masumi  Chikashige  und  Masasuke 
Fujita ; 

Metallographische  Untersuchung  ijber  das  System  von 
Zink  und  Selen,  Masumi  Chikashige  und  Rokuro  Kurosawa; 

Metallographische  Untersuchung  ijber  das  System  \o.\ 
Cadmium  und  Selen.  Masumi  Chikashige  und  Riiehi  Hiko- 
saka: 

Metallographische  Untersuchung  uber  das  System  von 
aluminum  und  Selen,  Masumi  Chikashige  und  Tsugiji  Aoki. 
Memoirs  of  the  College  of  Science,  Kyoto  Imperial  Univei-sity. 
vol.  2,  no.  4.  July  1917,  pp.  227-2.54.  19  figs.  A  series  of  metal- 
lographie  investigations  on  the  binary  alloys  aluminum-seleni- 
um, zinc-selenium,  cadmium-selenium,  antimony-selenium  and 
aluminum-tellurium. 

Nickel-Copper  Steel  Direct  from  Sudbury  Ores,  F.  H. 
Mason.  Mining  and  Scientific  Press,  vol.  116,  no.  2,  January 
12.  1918,  pp.  .57-58.  Discusses  methods  used.  The  process 
was  formerly  considered  impossible  as  the  material  produced 
would  contain  more  than  0.75  per  cent  copper  and  therefore 
might  be  expected  to  be  hot-short.  It  has  been  found,  however, 
that  a  slightly  larger  per  cent  of  copper  is  harmless  in  the 
presence  of  a  sufficiently  large  amount  of  nickel  in  the  same 
steel. 

Tungsten  and  High-Speed  Steel.  Engineering,  vol.  104, 
no.  2709,  November  30.  1917,  pp.  567-568.  Description  of 
processes  used  in  the  production  of  tungsten  and  especially 
high-speed  tool  steel. 

Research  on  Refractory  Materials,  G.  E.  Foxwell.  The 
Iron  and  Coal  Trades  Review,  vol.  95,  no.  2595,  November  23. 
1917,  p.  578. 

L'Industrie  et  Les  Grandes  Applications  de  l' aluminum 
PUK  ET  A  l'etat  i^alliages,  Jean  Escard.  Le  Genie  Civil, 
Tome  71.  no.  1843,  December  8.  1917.  pp.  375-378.  figs.  11-14. 
Part  2.  Discussion  of  the  production  of  aluminum  and  alumi- 
num allovs.  chiefly  with  reference  to  France. 


UN  the  Thermal  and  Electrical  Conductivities  of  Car- 
bon Steels  at  High  Temperatures,  Kotaro  Honda  and  Takeo 
Siniidu.  The  Science  Reports  of  the  Tohoku  Imperial  Univer- 
sity, First  Series,  vol.  6,  no.  4,  November  1917,  pp.  219-233, 
4  plates.  Data  of  tests  carried  out  to  determine  the  thermal 
conductivity  of  carbon  steels  at  high  temperatures  as  well  as 
tlie  electric  resistances.  As  regards  thermal  conductivities  it 
was  found  in  Swedish  iron-steel  and  iron  that  conductivity 
decreases  at  first  slowly  and  then  somewhat  rapidly  as  the 
temperature  is  increased.  Above  the  A„  point  it  slightly  in- 
creases in  a  linear  relation  to  the  temperature,  a  change  of 
conductivity  by  temperature  being  apparently  quite  parallel 
with  that  of  magnetization.  Tests  were  carried  out  for  tem- 
|ieratures  up  to  900  deg.  cent,  and  it  was  found  that  for  pui-e 
iron  and  nickel,  and  probably  for  all  pure  metals,  Lorenz's  law 
is  exactly  satisfied.  Hence,  for  these  metals  the  value  of  ther- 
mal conductivity  at  high  temperature  may  be  estimated  from 
that  of  ordinary  temperatures  provided  only  the  electrical 
resistance  at  the  high  temperature  is  known. 

Foundry 

Iron  Oxide — Its  Effect  ox  Molding  Saxd,  W.  R.  Dean. 
The  Foundry,  vol.  46,  no.  305,  Januaiy  1918,  pp.  5  and  34. 

The  Overweight  Casting — Its  Cause  and  Remedy,  R.  R. 
Clarke.     The  Foundry,  vol.  46,  no.  305,  January  1918,  pp.  12- 

16,  1  fig. 

The  Manufacture  of  Pattern  Castings.  Henry  M.  Lane. 
The  Iron  Age,  vol.  101.  no.  1.  January  3,  1918.  pp.  36-38,  7  figs. 

Fuels 

Peanut  Oil  as  Fuel  for  Motorships.  The  large  motor- 
ship  France  has  successfully  used  peanut  oil  as  fuel  under 
ordinary  ocean-going  conditions,  which  confirms  the  former 
claim  that  Diesel-motor-driven  vessels  no  longer  need  be  de- 
pendent upon  the  supply  of  mineral  oils. 

Hitherto  vegetable  oils  have  been  too  expensive  and  insuffi- 
ciently distributed  to  be  considered  as  fuel  for  merchant  ships, 
Ijut  the  successful  use  of  peanut  oil  may  bring  about  a  change 
in  this  view. 

Southern  Europe  can  obtain  her  supply  of  peanuts  from 
northwestern  Africa.  In  America  there  is  also  a  large  supply 
of  peanuts.  In  fact,  the  Interstate  Cotton  Seed  Crushery 
Association  down  South  expects  a  peanut  crop  this  season  of 
:i  hundred  million  bushels.  However,  with  the  present  price 
of  American  peanut  oil  at  about  18  cents  per  lb.,  or  $57  per 
bill.,  it  cannot  be  economically  used  for  Diesel  engines  in  this 
country.     [Motorship.  vol.  3,  no.  1,  January  1918,  p.  6) 

Alcohol  as  a  Source  of  Power,  W.  T.  Rowe.  The  Engi- 
neer, vol.  124,  no.  3231,  November  30,  1917,  pp.  471-472. 

Fuel  Saving  Suggestions,  Charles  H.  Bromley.  Power, 
vol.  46,  no.  24,  December  11, 1917,  pp.  786-789,  1  fig.,  2  tables. 
The  writer  discusses  some  of  the  sources  of  appreciable  loss 
of  fuel  when  used  under  steam  boilers  and  means  for  the  elimi- 
nation of  such  waste.  He  describes  a  recommended  style  of 
boiler  setting  for  soft  coal  and  gives  complete  specifications 
for  this  improved  type  of  horizontal  tubular  boiler.  A  num- 
lier  of  practical  suggestions  are  included.  Scraper  conveyors, 
it  is  stated,  are  limited  to  about  300  ft.  length.  The  relative 
ad\antages  of  bucket  and  bale  conveyors  are  considered. 

Blue  Water  Gas  Used  for  Metal  Melting  in  Great  Brit- 
ain''. American  Gas  Engineering  Journal,  vol.  107,  no.  26 
(whole  no.  3121),  December  29,  1917.  pp.  588-593. 
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Double-Pass  Recuperative  Furnaces.  Description  of  a 
type  of  furnace  successfully  used  in  Europe. 

Notwithstanding  certain  known  advantages  in  the  operation 
of  recuperative  furnaces,  they  have  not  yet  displaced  the  re- 
generative furnace,  which  is  mainly  due  to  the  inability  of  the 
recuperative  to  withstand  temperatures  between  1300  and  1500 
deg.  fahr.  for  any  length  of  time  without  undergoing  repairs. 
This  applies  mainly,  however,  to  the  recuperative  furnaces  of 
the  usual  type.  In  Europe  several  recuperative  furnaces  are 
in  successful  operation  and  are  of  a  construction  different  from 
those  usually  employed  in  this  country.  They  are  constructed 
of  hollow-brick  blocks,  which  are  built  with  a  male  flange  on 
one  end  and  a  female  flange  on  the  other,  with  walls  1%  in. 
thick.  When  several  rows  of  blocks  are  placed  adjacent  they 
form  flues  through  which  the  products  of  combustion  pass. 
Other  courses  are  mounted  on  top  of  and  parallel  to  the  first 
row  of  blocks.  Traverse  flues  are  formed  between  the  upper 
and  lower  surfaces  of  these  blocks,  and  it  is  through  these 
flues  that  the  secondary  air  is  heated  before  mixing  with  gas. 

The  heating  furnace  is  placed  on  top  of  the  recuperator. 
The  gas  enters  the  lower  combustion  chamber  of  the  recupera- 
tor and  flows  to  the  rear,  where  it  mixes  with  preheated  second- 
ary air.  This  secondary  air  is  heated  by  passing  through  ducts 
wliii-h  are  formed  by  the  collars  on  the  channel  blocks  when 
placed  one  upon  the  other.  The  temperature  of  the  air  is 
further  increased  by  passing  through  another  series  of  duets, 
which  discharge  into  a  central  chamber  from  which  the  air  is 
directed  to  the  combustion  chamber.  (Iron  Trade  Review,  vol. 
41,  no.  24,  December  13,  1917,  pp.  1277-1278,  2  figs.,  d) 

Hoisting  and  Conveying 

Operation  and  Maintenance  of  Elevators — Winding- 
Drum  Machines,  R.  H.  Whitehead.  Power,  vol.  47,  no.  2, 
January  8,  1918,  pp.  40-43,  5  figs. 

Selection  of  Coal  and  Ash  Conveyors,  H.  E.  Birch. 
Power,  vol.  47,  no.  3,  January  15,  1918,  pp.  82-86,  10  flgs. 
The  writer  believes  that  four  items  control  the  selection  of 
coal-  and  ash-handling  equipment :  cost  of  operation,  mainte- 
nance, interest  on  the  investment,  and  adaptability.  From  his 
point  of  view  roller  flight  conveyors  are  considered  desirable. 

Hydraulics 

Automatic  Hydroelectric  Plant.  Description  of  a  hydro- 
electric plant  which  is  automatic  in  all  its  operations.  The 
plant  is  so  arranged  that  a  rise  of  water  level  causes  the  proper 
number  of  generators  to  start  to  utilize  water  most  econom- 
ically. It  belongs  to  the  Iowa  Railway  &  Light  Co.,  and  is 
located  on  the  Cedar  River. 

This  plant,  which  will  have  an  ultimate  capacity  of  2000  kw., 
operates  in  parallel  with  an  extensive  transmission  system.  In 
the  hydroelectric  plant  itself  there  are  no  instruments,  all  being 
installed  in  the  company's  steam  station,  which  is  about  0.6 
mile  distant.  The  connections  are  such  that,  while  the  hydro- 
electric station  is  self-controlled  and  automatic,  it  is  possible 
for  the  steam-plant  operators  to  control  the  action  of  the 
water  wheels  and  generators. 

One  of  the  most  spectacular  features  is  the  speed  with  which 
the  station  goes  into  service.  It  requires  just  37  sec.  from 
the  time  the  first  switch  operates  until  the  first  generator  is 
under  full  load.  The  system  of  electric  controls  is  a  double 
one:  namely,  either  by  float  switches  and  contact-making  am- 
meters in  the  hydroelectric  plant,  or  by  remote-control  switches 
on  the  benchboard  at  the  steam  power  plant. 


As  regards  the  hydraulic  equipment,  it  is  stated  that  the 
normal  head  at  the  plant  is  10  ft.,  but  the  head  may  vary  from 
8  to  11  ft. 

The  dam  is  composed  of  nine  60-ft.  spillway  sections,  each 
of  which  automatically  rises  and  falls  with  the  flowage  of  the 
river,  giving  an  automatic  i  ashboard  effect.  Four  motor- 
driven  Tainter  gates  are  installed  at  the  intake  to  the  flue. 
Wheel  pits  at  the  power  house  are  independent  of  each  other, 
and  are  equipped  with  20-ft.  Tainter  gates  on  the  upstream 
side  and  stop  logs  on  the  downstream  side.  The  water  wheels 
are  of  the  Francis  single-runner  type,  measuring  171  in.  in 
diameter,  and  are  rated  at  540  b.hp.,  60  r.p.m.  and  84  per  cent 
efficiency  under  a  10-ft.  head. 

Fig.  4  indicates  the  method  of  using  the  Tainter  gate  and  the 
[losition  of  busses  with  respect  to  the  control  cabinets. 

Tlie  original  article  describes  in  detail  the  electric  controls. 
An  interesting  feature  of  these  controls  is  the  safety  provi- 
sions, especially  important  because  the  station  is  left  attendant- 
less,  except  for  one  visit  every  eight  hours  by  an  employee 
from  the  steam  [ilant,  and  therefore  must  take  care  of  its  own 
cases  of  trouble  if  any  arise.  To  that  end  the  machines  are 
in'otected  against  hot  bearings  by  thermostats  of  the  spiral- 
spring  type  installed  on  each  bearing.  These  thermostats  are 
set   to   operate   at   45   deg.   cent.     In   common   with   all   other 
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Fig. 


4    Co^^TEOL  Features  of  Cedar  Rh'ee  Automatic  Hydro- 
electric Plant 


thermostatic  control  in  the  station,  these  bearing  units  operate 
to  shut  down  the  machine  affected  entirely,  and  keep  it  shut 
clown  until  conditions  again  become  normal,  when  the  machine 
will  start  of  its  own  accord.  Thermostats  are  also  used  in 
connection  with  the  control  of  the  current-limiting  reactors 
and  the  stator  coils  of  the  generators.  [Electrical  World,  vol. 
20,  no.  22,  December  1,  1917,  pp.  1042  to  1045,  7  figs.;  and 
Power,  vol.  46,  uo.  24,  December  11,  1917,  pp.  790-793,  7 
figs.,  d) 

The  Flow  of  Water  in  Siphons,  Mark  Halliday.  Analysis 
of  the  flow  of  water  in  siphons.  The  writer  considers  two 
cases :  first,  that  of  a  single  siphon  with  one  pump,  and  second, 
an  amended  arrangement. 

In  the  case  of  the  simple  siphon  shown  diagrammatically  in 
Fig.  5,  he  derives  the  following  equation : 

h.,       34  —  /(, 
where  /(,  is  as  indicated  in  the  diagram,  l.  is  the  length  of  the 
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pipe  from  A  to  C,  k,  =  S^  —  Sj,  as  indicated  in  the  diagram, 
and  I  is  the  length  of  the  pipe  in  feet. 

Unless  this  relationship  holds,  the  siphon  will  not  work  con- 
tinuously without  a  regulating  valve.  It  will  be  noted  that  h^ 
equally  as  much  as  h.^  governs  the  discharge.  If  \  is  excessive, 
then  1)3  tends  to  become  larger  than  v„  and  cavitation  in  the 
pipes  will  result. 

This  explains  the  statement  made  so  frequently  that  some 
siphons  work  better  when  the  valve  at  the  delivery  end  is 
partly  closed.  This  must  necessarily  be  the  case,  as  the  valve 
must  be  regulated  until  [v,  X  area  at  C)  =  (i;^  X  area  aX  B). 

The  same  reasoning  when  applied  to  the  Nicholson  com- 
pound siphon  results  in  the  following  deductions. 

Fig.  6  shows  the  diagrammatic  arrangement  of  the  siphon; 

Pz 

JEfg,  ,  and  v,  are  the  static,  pressure,  and  velocity  energies 
per  pound  of  watei-,  respectively,  at  the  air  inlet  N  of  the 
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Fig.  5  Simple  Siphon  Shown  Diaorammaticat.t.y 


Fig.  G    Amended  Siphok 

compound  siphon.     Then  if  the  air  inlet  and  trap  N,  S,  N  is 
fixed  in  a  position  according  to  the  relationship  in  Equation 


the  compound  siphon  will 


h,       34  —  h, 
[14],  viz.,  such  that— =■ — ; 

discharge  as  much  water  as  any  simple  siphon. 

It  has  been  assumed  throughout  that  /,  the  coefficient  of 
friction,  is  the  same  for  the  whole  length  of  pipe  considered; 
also,  in  order  to  simplify  the  argument,  that  p,  =  0. 

For  a  maximum  discharge  this  would  be  so,  but  the  analj'sis 
would  hold  equally  well  if  p,  had  a  value  of  a  few  feet. 

In  that  case  the  figure  could  be  inserted  to  slightly  modify 
the  result  in  equation.  (Transactions  of  the  Institution  of 
Mining  Engineers,  vol.  54,  pt.  2,  November  1917,  pp.  107-112, 
2  figs.,  t) 


internal-Combustion  Engineering 

Light  Diesel  Engine  for  Motok  Vehicles,  Cole  Newman. 
The  writer  claims  that  the  modified-cycle  Diesel  engine  with 
compound  expansion  would  make  this  tj'pe  applicable  to  motor 
vehicles,  and  further  suggests  the  use  of  steam  from  jackets 
to  modify  cylinder  pressures. 

Germany  is  said  to  have  just  produced  a  Diesel  aeroplane 
engine  of  the  Junkers  type  weighing  3V2  lb.  per  hp.  It  con- 
sists of  double  pistons  in  each  cylinder  working  in  opposite 
directions,  giving  a  well-balanced  engine  practically  free  from 
vibration. 

In  this  country  it  has  been  demonstrated  that  fuels  heavier 
than  kerosene  cannot  be  successfully  carburetted. 

The  problem  is  therefore  how  to  handle  the  fuels.  Auto- 
mobile engineers  hesitate  to  complicate  the  automobile  engine 
with  delicate  injection  apparatus,  and,  in  fact,  the  amount  that 
would  be  injected  each  time  into  the  cylinder  of  an  automobile 
engine  of  the  Diesel  type  would  be  so  small  that  it  appears 
questionable  whether  it  could  be  accomplished  or  not. 

It  would  seem  more  practicable  to  atomize  these  heavy  fuels 
and  mix  them  with  the  ingoing  air,  after  which  they  could  be 
exploded  by  the  heat  of  compression.  An  ordinarj'  spark  plug 
will  not  ignite  such  a  mixture,  or  even  if  it  were  ignited  a  great 
deal  of  smoke  and  carbon  deposit  would  result.  But  the  com- 
pression of  the  charge  to  high  pressure  completely  evajjorates 
the  finely  atomized  mist  of  fuel,  and  finally  ignites  it.  Certain 
auxiliai-y  features  would  be  necessarj'  for  such  an  engine,  viz., 
control  of  the  point  of  ignition  so  as  to  prevent  preignition, 
which  might  be  accomplished  either  by  varying  the  compression 
or  by  admitting  variable  amounts  of  water  with  the  fuel. 

The  writer  suggests  the  use  of  a  compounded  internal-com- 
bustion engine;  for  example,  the  following  arrangement :  a  six- 
cylinder  internal-combustion  engine  having  four  high-pressure 
cylinders  of  the  four-stroke-cyele  type  and  two  low-pressure 
cylinders  receiving  exhaust  from  one  or  the  other  cylinder  at 
every  stroke.  Assume  that  the  four  cylinders  operate  on  the 
Diesel  cycle  by  means  of  an  atomized  mixture  of  air  with  heavy 
fuel  ignited  by  compression  and  controlled  by  water  admission. 
Assume,  in  the  first  place,  that  the  high-pressure  cylinders  only 
are  water-cooled  and  the  low-pressure  cylinders  properly 
lagged,  as  in  the  ease  of  any  steam  engine.  Assume  that  the 
heat  of  the  water  is  utilized  by  permitting  it  to  boil  in  the 
jackets.  The  steam  from  this  water  is  admitted  to  the  car- 
buretor. Such  as  is  not  needed  can  be  bypassed  into  the  radia- 
tor. Therefore,  the  greater  part  of  the  heat  lost  to  the  jackets 
is  restored  to  the  cylinder  at  a  lower  temperature  but  greater 
heat  mass.  It  enters  the  cylinder  with  the  mixture  of  fuel  and 
air,  and  Controls  the  ignition  -point  as  desired.  The  mixture 
of  the  iDroducts  of  combustion  with  the  greatly  superheated 
steam  after  explosion  passes  through  the  exhaust  valve  to  the 
low-pressure  cylinder.  The  low-pressure  cylinder,  therefore, 
has  not  only  that  portion  of  the  pressure  derived  from  the 
high-pressure  cylinder,  but  also  the  heat  of  the  steam  from  the 
water  jacket  and  of  the  exhaust,  which  is  usually  wasted,  to 
turn  into  useful  work.  The  cylinder  also  acts  as  a  muffler, 
eliminating  that  apparatus  entirely.  Although  a  sis-cylinder 
engine,  it  would  give  eight  impulses  per  revolution  of  the 
crankshaft.  (Automotive  Industries,  vol.  37,  no.  26,  Decem- 
ber 27,  1917,  pp.  1134-1135,  t) 

Unipokmity  op  Internal-Combustion  Motors  with  6  and 
8  Cylinders,  E.  Pistolesi.  (Accad.  Sci.  Torino,  52.  1,  pp. 
162-186,  191C-1917.)  This  question  is  of  particular  interest 
in  connection  with  submarine  motors  where  the  use  of  a  fly- 
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wheel  is  inconvenient.  The  author  investigates  the  applicabil- 
ity of  Wittenbauers  method  to  the  ease  of  multicylindered 
engines,  and  from  the  results  obtained  in  specific  cases  he 
draws  the  following  conclusions  for  engines  of  the  same  class 
as  those  investigated:  (1)  Four-stroke,  six-cylinder  motors 
with  two  compressors  need  a  flywheel  of  moderate  dimensions. 
The  arrangement  of  the  compressors  has  but  small  influence 
on  the  regulation.  (2)  Two-stroke,  six-cylinder  motors  with 
their  rods  at  an  angle  of  60  deg.  need  a  small  flywheel.  The 
compressors  have  a  preponderating  influence  on  the  regulation, 
and  their  position  needs  careful  investigation.  (3)  Two-stroke, 
eight-cylinder  motors  with  two  compressors  need  no  flj-wheel, 
provided  all  eight  cylinders  operate  simultaneously.  The  com- 
pressors have  a  preponderating  influence  on  the  regulation, 
and  with  a  suitable  arrangement  of  these  it  is  possible  to  attain 
a  high  degree  of  regularity.  (Science  Abstracts,  Section  B — 
Electrical  Engineering,  vol.  20,  part  11,  no.  239,  November  30, 
1917,  p.  405,  t) 


Fig.  7    One  Cylinder  of  Howard  Cuff-Valve  Engine 


Fic.  8   Three  Cylinders  of  Howard  Engine 

The  PIowakd  Cuff- Valve  Engine.  A  type  of  engine  com- 
bining to  a  certain  extent  the  features  of  sleeve  and  poppet 
valves,  which  valve  system  is  briefly  described  in  the  following 
paragraphs : 

In  a  detachable  cylinder  head  are  anangcd  annular  inlet 
and  exhaust  ports,  both  these  rows  of  ports  being  covered 
and  opened  by  the  reciprocation  of  a  broad  but  light  ring- 
somewhat  resembling  a  wide  piston  ring.  The  ring  is  just 
wide  enough  to  cover  both  sets  of  ports  with  sufficient  over- 
lap to  prevent  leakage.  It  is  split  and  tongued  at  one  point 
of  its  circumference,  so  as  to  make  it  elastic  and  to  enable 
the  compression  and  explosion  pressures  to  press  it  tightly  to 
the  wall  at  the  cyhnder  head.  During  these  pressure  periods 
of  the  cycle  the  valve  is  at  rest  and  practically  forms  part  of 
the  cylinder-head  wall,  so  that  it  can  become  only  a  few 
degrees  hotter  than  the  latter,  which  is  water-cooled. 

At  the  end  of  the  explosion  stroke  the  valve  is  moved  down- 


ward, and  immediately  the  exhaust  port  is  uncovered  the  re- 
maining explosion  pressure  is  released.  The  valve  then  ceases 
to  grip  by  reason  of  the  internal  pressure  being  released  and 
can  be  moved  merely  to  open  and  then  to  close  tlie  exhaust 
ports.  When  the  valve  has  moved  upward  sufficiently  to  close 
the  exhaust  ports  it  continues  this  movement  and  immediately 
uncovers  the  inlet  ports.  At  the  correct  moment  it  descends 
again  and  closes  the  inlets,  remaining  at  rest  in  its  mid- 
position  during  the  next'  two  strokes,  held  tightly  to  the  cyl- 
inder-head wall  over  the  ports  by  the  internal  pressures  on 
the  compression  and  explosion  strokes. 

The  mechanism  for  operating  the  valve  is  shown  iu  Figs. 
7  and  9.  The  first  shows  the  valve  at  the  top  and  also  the 
special  cam  and  ojjerating  levers.  Only  one  helical  spring  is 
shown,  but  in  practice  two  concentric  springs  are  used,  wound 
in  opposite  directions  to  prevent  periodicity. 

In  Fig.  8  is  shown  an  outside  elevation  of  one  of  the  cyl- 
inders at  A,  indicating  the  height  of  the  valve  gear  above  the 
piston.  -B  is  a  vertical  axial  section  with  the  valve  and  its 
actuation  removed  to  show  the  arrangement  of  the  ports.  'I'lie 
highest  point  reached  by  the  piston  is  shown  iu  broken  lines, 
the  top  ring  indicated  being  of  the  obturator  typo.  C'  is  » 
complete  vertical  section. 

Fig.  9  shows  the  actuation  of  the  cufif  valve.     This   view 
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Fig.  9    Howard  Cuff  Valve  and  its  Actuation 

sliows  the  ti'uniiion-pin  bosses  and  the  manner  in  which  the 
ring  is  split  and  tongued  at  one  point  in  its  circumference  to 
allow  expansion  and  to  ensure  gastightness. 

It  is  stated  that  in  a  six-cylinder  engine  105  mm.  by  106 
mm.  bore  and  stroke  and  developing  about  140  hp.,  the  weight 
of  each  valve  and  its  actuating  mechanism  is  about  15  ounces. 
{The  Autocar,  vol.  39,  no.  1154,  December  1,  1917,  pp.  540- 
543,  5  figs.,  d) 


The  Efficiency  op  the  Motor,  George  'Crouch.  Motor 
Boat,  vol.  14,  no.  24,  December  25,  1917,  pp.  13-16.  Brief 
consideration  of  the  efficiency  of  the  motor-boat  engine,  whieli 
the  writer  C(msiders  to  be  low  in  ordinary  motor  boats. 

Lubrication 

Michell's  Automatic  Lubricating  Gear.  Dcseriplion  of 
a  new  type  of  apparatus,  the  purpose  of  which  is  to  lubricate 
bearings  during  starting  and  stopping  by  means  of  an  auto- 
matic device  which  does  not  require  the  application  of  any 
auxiliary  driving  power.  It  was  developed  by  Mr.  Michell, 
the  inventor  of  the  Michell  thrust  and  journal  bciiriiiLis.     This 
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apparatus,  which  is  really  a  specialized  accumulator,  requires 
no  pumps  for  its  operation,  but  is  actuated  entirely  by  the 
flow  of  oil  which  is  maintained  under  pressure  between  the 
working  surfaces  of  the  bearing  during  running  at  normal 
speed. 

As  shown  in  Fig.  10,  the  top  brass  of  the  bearing  is  pivoted 
on  a  hollow  siud  making  oil-tight  contact  with  the  brass 
through  which  a  hole  is  drilled  to  its  working  surface  at  or 
near  the  point  where  the  oil  pressure  is  a  maximum. 

Assuming  that  the  bearing  is  subject  to  a  constant  load  of 
500  lb.  per  sq.  in.  of  the  projected  area  of  its  brasses,  oil  is 
supplied  during  the  normal  running  of  the  machine  by  the 
automatic  action  of  the  pivoted  brass  through  the  pipe  and 
valves  provided  in  the  apparatus  at  a  pressure  of,  say,  900 
lb.  per  sq.  in.  The  outer  end  of  the  hollow  stud  is  connected 
by  the  pressure  pipe  to  the  accumulator  cylinder  constructed 
on  the  intensifier  principle.    As  shown  to  the  right  in  B  and  C, 


Accumulator 
Cylinder 


By  pass  Valve  fil-ter 


pressure  on  the  oil  once  the  pawl  is  engaged,  and  little  or  no 
leakage  takes  place  from  the  accumulator  while  the  motor  is 
stopped. 

At  starting  the  whole  tension  of  the  loading  springs  is 
applied  to  intensify  the  oil  pressure  in  the  small  chamber  of 
the  accumulator  up  to,  say,  2500  lb.  per  sq.  in.,  oil  at  this 
pressure  being  discharged  back  through  the  pressure  pipe  to 
the  bearing.  By  this  means  a  film  of  oil  is  forced  between  the 
bearing  surfaces  lifting  the  rotor  to  the  extent  of,  say,  1-1000 
of  an  inch,  and  allowing  it  to  start  without  solid  friction  on 
the  bearing  surfaces,  with  a  comparatively  very  small  start- 
ing current.  Actual  tests  have  shown  that,  whereas  the  co- 
efficient of  friction  of  the  bearings  on  their  brasses  amounts 
to  0.18  under  the  usual  conditions  of  starting,  even  if  the  start- 
ing is  effected  almost  innnediately  after  stopping  so  that  the 
surfaces  retain  an  appreciable  amount  of  oil,  the  effective  co- 
efficient drops  to  less  than  0.01  when  the  accumulator  is  used 
for  starting. 

In  practice,  one  accumulator  may  supply  all  the  bearings 
of  the  unit  on  which  it  is  installed,  and  even  can  be  made  to 
serve  several  units.  {Engineering,  vol.  104,  no.  2708,  Novem- 
ber 23,  1917,  pp.  548-549,  7  figs.,  d) 

Characteristics  of  Systems  of  Lubrication  for  Motor- 
ships,  Thomas  E.  Coleman.  Motorship,  vol.  3,  no.  1,  Januarj' 
1918,  pp.  19-20,  2  figs.,  2  charts.  An  abstract  will  be  given  in 
an  early  issue. 

Simple  Problems  in  Forced  Lubrication,  Lord  Rayleigh. 
Engineering,  vol.  104,  no.  2711,  December  14,  1917,  p.  617,  2 
figs. 


Filfer  ■ 

Fig.  10    Michell's  Automatic  Lubricating  Geak 

Fig.  10,  it  has  a  large  and  a  small  chamber  in  tandem,  and  is 
fitted  with  a  stepped  plunger  turned  to  corresponding  diam- 
eters. The  pressure  pipe  delivers  oil  from  the  bearing  into 
both  chambers  of  the  accumulator,  forcing  the  plunger  out- 
wards and  extending  the  loading  springs,  which  are  arranged 
to  apply  a  practically  constant  load  on  the  plunger  of  the 
accumulator  by  means  of  the  toggle  motion  shown  in  B,  Fig.  10. 

When  the  outward  motion  of  the  plunger  is  completed  it 
is  held  in  that  position  by  means  of  a  detent  nut  and  a  pawl 
engaging  with  the  nut.  A,  Fig.  10,  whether  the  bearing  con- 
tinues to  run  or  not,  until  the  starting  handle  is  shifted  to  the 
starting  position.  The  accumulator  is  fully  charged  in  a  few 
minutes  of  normal  running  and  the  plunger  remains  at  the 
outer  end  of  its  stroke  during  the  remainder  of  the  time  that 
the  motor  is  running  and  after  it  stops. 

As  the  detent  nut  retains  the  plunger  against  the  load  im- 
posed by  the  loading  springs.  A,  Fig.  10,  the  latter  imposes  no 


Machine  Shop 

Heat  Treatment  and  Temperature  Measuring  for 
Shells,  J.  K.  VanWyck.  Description  of  a  method  of  heat 
treatment  and  temperature  measuring  that  was  used  in  the 
manufacture  of  two  million  3-in.  Russian  shrapnel  shells. 

Lead-bath  furnaces  with  room  for  eight  shells  and  a  pre- 
heater  with  room  for  20  shells  were  used,  all  shells  being  heated 
and  cooled  in  exactly  the  same  manner.  The  shells  in  the  pre- 
heater  were  heated  from  700  to  900  deg.  fahr.  before  being 
placed  in  the  lead,  pure  lead  being  used  for  the  bath  and 
thermocouples  being  employed  to  take  the  temperature  of  the 
bath. 

The  article  describes  in  detail  the  method  of  heating  the 
bath,  regulating  the  temperature  of  the  lead  and  the  signal 
system  of  colored  lights  employed  for  regulating  the  furnace. 
Base-metal  thermocouples  were  used,  these  thermocouples  being 
made  right  in  the  shop. 

A  very  careful  and  systematic  method  of  checking  the  work- 
ing base  thermocouples  with  the  standard  base-metal  couples 
in  the  electric  furnace  was  used  once  a  week.  The  standard 
base-uietal  thermocouples  were  calibrated  with  the  aluminum- 
rhodium  thermocouples  by  remo\ing  the  protecting  tubes  and 
tying  together,  but  not  touching,  with  asbestos  tape.  {Ameri- 
can Machinist,  vol.  47,  no.  25,  December  20,  1917,  pp.  1087- 
1090,  10  figs.,  d) 

Manufacturing  Operations  in  Making  a  Gasoline  Motor. 
American  Machinist,  vol.  48,  no.  1,  January  3,  1918,  pp.  1-4, 
15  figs.  In  this  article  are  shown  jigs  and  fixtures  for  ma- 
chining the  parts  of  a  gasoline  motor.  The  operations  for  ma- 
chining the  cylinder  are  taken  in  sequence  and  speeds,  feeds 
and  operating  time  are  given.     An  interesting  jig  for  drillins' 
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the  intake  manifold,  which  is  provided  with  a  toggle  equalizing 
mechanism  for  centering  and  holding  the  part,  is  worth  noting. 

Boring  and  Beaming  Tools  for  220-  and  270-mm.  French 
Shells,  James  Forrest.  American  Machinist,  vol.  48,  no.  2, 
January  10,  1918,  pp.  70-72,  5  figs.  The  French  type  of  shell 
is  difficult  to  machine  internally  on  account  of  its  closed  flat 
bottom  and  the  overhang  of  the  boring  bar  required.  The 
contour  of  these  shells  is  shown,  and  it  will  be  seen  that  the 
inside  surface  is  a  combination  of  strsiight  bore,  taper  bore, 
radius,  and  flat  surface.  How  this  surface  is  machined,  with 
a  description  of  the  tools  involved,  is  set  forth  in  the  article. 
As  the  operations  and  tools  are  the  same  for  both  shells,  with 
allowances  for  different  dimensions,  the  article  treats  of  the 
270-mm.  shell  but  applies  equally  to  both. 

Use  op  Diamond  Tools  in  the  Shop,  Frank  A.  Stanley. 
-1  merican  Machinist,  vol.  48,  no.  2,  January  10, 1918,  pp.  49-51, 
18  figs.  A  description  of  a  variety  of  purposes  to  which  dia- 
monds may  be  put,  such  as  turning,  boring  and  reaming  appli- 
ances for  brass,  iron  and  steel,  hard  rubber  and  compositions. 
Details  of  speeds,  feeds  and  output  are  given. 

Operating  Characteristic  op  Motor-Driven  Planers,  C. 
E.  Clewell.  Electrical  World,  vol.  71,  no.  2,  January  12,  1918, 
pp.  87-90,  .5  figs.  Contains  an  analysis  of  the  duty  cycle  of 
the  planer  and  a  discussion  of  the  requirements  of  the  driving 
equipment.  The  non-reversing  motor  is  described  and  com- 
pared with  the  reversing  equipment.  Special  emphasis  is 
placed  upon  the  method  of  control  which  is  required.  Inci- 
dental items,  like  the  reduced  flywheel  effect  due  to  the  absence 
of  pulleys  with  the  reversing  motor,  the  advantages  of  dynamic 
braking,  remote  control  and  the  automatic  action  of  the  master 
switch  in  connection  with  the  controller  are  also  treated  at  some 
length.  Economic  advantages  are  set  forth  which  may  result 
directly  from  a  careful  study  of  cutting  speeds  of  the  return 
strokes,  increasing  the  ratio  of  the  latter  to  the  former,  elimi- 
nating the  time  losses  from  belt  slip  at  the  points  of  reversal, 
and  the  like. 

Metal  Frames  and  Fittings  for  Airplanes,  Fred  H. 
Colvin,  Am.Soc.M.E.  The  writer  describes  the  production  of 
parts,  which,  in  the  earlier  stages  of  aircraft  engineering,  used 
to  be  made  of  wood,  but  are  now  being  made  of  metal.  This 
applies  in  particular  to  tail-skid  and  rudder  parts  and  details 
of  control  apparatus,  especially  the  vertical  stabilizer.  The 
article  is  interesting,  but  not  suitable  for  more  detailed  ab- 
stracting. {American  Machinist,  vol.  47,  no.  25,  December  20, 
1917,  pp.  1075-1077,  9  figs.,  d) 

Spur  Gearing  Produced  by  the  Rotary-Cutter  Process, 
Henry  E.  Eberhardt.  A  historical  article  showing  the  develop- 
ment of  this  method  of  spur-gear  manufacture  and  telling  of 
the  writer's  connection  with  it. 

The  writer  strongly  defends  the  use  of  gears  cut  with  disk 
cutters,  but  points  out  that  other  methods  have  also  their  legiti- 
mate field  of  application.  (Paper  read  before  the  American 
Gear  Manufacturers'  Association  at  Chicago,  September  1917, 
abstracted  through  Machinery,  vol.  24,  no.  5,  January  1918, 
pp.  404-405,  h) 

Pickling  with  Nitre  Cake.  The  Iron  Trade  Review,  vol. 
6?,  no.  2,  January  10,  1918,  p.  153. 

Tool  Steel  Gears  for  Industrial  Service,  E.  S.  Sawtelle. 
The  American  Drop  Forger,  vol.  .3,  no.  12,  December  1917,  pp. 
397-400. 

Errors   in  Measuring  Thread  Pitch  Diameters   with 


Wires,  J.  Harland  Billings.    American  Machinist,  vol.  47,  no. 
25,  December  20,  1917,  pp.  1077-1078. 

Modern  Drilling  Practice^  Edward  K.  Hammond. 
Machinery,  vol.  24,  no.  5,  Januai-y  1918,  pp.  381-393,  21  figs. 

Thread  Milling,  Franklin  D.  Jones.  Machinery,  vol.  24, 
no.  5,  January  1918,  pp.  413-428,  35  figs. 

Measuring  Apparatus 

Calibration  op  Anemometers,  A.  H.  Anderson,  Mem.Am. 
Soc.M.E.  The  writer  claims  that  the  method  of  calibrating 
anemometers  by  swinging  in  a  short  radius  is  quite  erroneous, 
and  describes  another  method  believed  to  be  more  reliable. 

Fig.  11  shows  the  anemometer  mounted  at  the  end  of  an  arm 
23%  ft.  long.  One  end  of  the  arm  is  centered  on  the  post  of  a 
heavy  iron  tripod;  the  other  end  is  supported  by  a  rubber- 
tired  wheel  10  in.  in  diameter.  The  trigger  is  operated  by 
two  cords,  A  and  B,  which  are  loosely  supported  by  two  rings 
near  the  center  of  rotation.  The  operator  stands  near  the 
tripod,  and  by  means  of  the  cords  the  counting  mechanism 
of  the  anemometer  is  engaged  or  disengaged  while  the  arm 
is  in  rotation. 

Such  a  test  as  this  may  be  conducted  in  a  large  room  with 
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FiQ.  11    Method  of  Calibrating  Anemometers 


a  very  smooth  floor,  and  it  is  also  necessary  that  the  air  in 
the  room  be  undisturbed  by  drafts. 

The  arm  may  be  rotated  at  practically  any  desired  speed. 
At  speeds  greater  than  1000  ft.  per  min.,  the  rotation  of  the 
long  arm  becomes  too  rapid  for  convenient  manipulation. 
The  anemometer  is  then  dismounted  from  the  arm  and  the 
calibration  continued  by  means  of  the  pitot  tube,  a  blast  of 
air  being  provided  from  a  centrifugal  fan  through  a  roand 
pipe  24  in.  in  diameter. 

This  blast  of  air  can  be  varied  by  changing  the  speed  of  the 
fan,  and  beginning  with  an  air  velocity  of  1000  ft.  per  min. 
the  reading  of  the  anemometer  is  noted  for  the  period  of  a 
minute  and  the  indication  of  the  differential  gage  is  read. 
Similar  runs  are  made  at  suitable  intervals  up  to  4000  ft.  per 
min. 

In  the  original  article  the  data  obtained  in  the  test  are 
given  in  the  form  of  tables;  in  addition  two  curves  are  given 
showing  the  relation  betwen  the  true  velocities  and  the  veloci- 
ties indicated  by  the  anemometer.  In  Fig.  12  the  points  in  the 
test  made  with  the  long  arm  are  indicated  by  small  circles, 
those  obtained  by  pitot  tubes  by  small  triangles,  and  those  ob- 
tained by  the  short  arm  by  small  squares.  It  appears  that  the 
short  arm  might  give  indications  which  are  lower  than  with  the 
long  arm  for  equal  peripheral  velocities.  {The  Heating  and 
Ventilating  Magazine,  vol.  14,  no.  12,  December  1917,  pp.  15- 
17,  5  figs.,  ep) 
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An  Instrument  for  Accurate  and  Rapid  Density  Meas- 
urements ON  Board  Ship,  A.  L.  Thuras.  Journal  o.f  the 
Washington  Academy  of  Sciences,  vol.  7,  no.  21,  December  19, 
1917,  pp.  605-612,  2  figs. 

A  Simple  Power  Friction  Test,  W.  T.  Sehaphorst.  The 
Gas  Age,  vol.  40,  no.  12,  December  15,  1917,  p.  563. 

Pin  Measurement  op  Spur  Gears,  Reginald  Trautscbold. 
Pin  measurement  of  spur  gears  has  been  developed  for  de- 
termining the  pitch  diameter  of  a  gear.  This  system  consists 
simply  in  measuring  the  distance  between  suitably  propor- 
tioned pairs  of  pins  that  bear  on  the  profile  pitch  lines  of  pairs 
of  adjacent  teeth.  In  gears  with  an  even  number  of  teeth  the 
pins  are  inserted  between  pairs  of  diametrically  opposite  tooth 
spaces.  In  gears  with  an  odd  number  of  teeth,  in  which  the 
tooth  is  diametrically  opposite  a  tooth  space,  the  second  pin 
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Fig.  12   True  vs.  Indicated  Velocities  by  Anemometer 

has  to  be  placed  in  a  tooth  space  most  nearly  opposite  the 
first  pin. 

The  writer  describes  the  method  of  making  pin  measure- 
ments of  gears  with  even  and  odd  numbers  of  teeth,  and  also 
the  method  of  finding  the  size  of  pin,  and  gives  the  following 
formula'  used  in  pin  measurements: 
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TF,  =  2V  for  gears  with  even  number  of  teeth [14] 

TF,  =  V  [O'-f  (H+f7)']  for  gears  with  odd  number  of  teeth[15] 

IT  =  TT,  -f  X  [16]       X  =  2B  sin  /?  see  ft [17] 

X  >  2r  but  not  >  2r  see  a [18] 

notation    foe   PORMULiE 

I'itch  diameter D 

Pitch  radius R 


Number  of  teeth N 

Diametral  pitch P 

Circular  pitch P^ 

Pressure  angle a 

Half  angle  subtended  by  tooth  space ft 

Half  chordal  width  of  tooth  space Y 

Chordal  ordinate B 

Pin  center  amplitude S 

Offset  of  pin  center   (for  gears  with  an  odd  number  of 

teeth) 0 

Pin  center  gear  ordinate  (for  gears  with  an  odd  number 

of  teeth) H 

Diameter  of  pin X 

Pin  center  spacing IT', 

Pin  center  radius U 

Width  over  pins TF 

Backlash    L 

Half  angle  subtended  by  tooth  space  plus  backlash ;8, 

Half  chordal  width  of  tooth  space  with  backlash V, 

Pin  center  amplitude  with  backlash , . .  S, 

Strictly,  a  different  size  of  pin  ought  to  be  used  for  measur- 
ing each  gear  that  differs  in  the  number  of  teeth  or  in  pitch. 
It  is  obvious  how  inconvenient  this  would  be.  However,  as  the 
writer  shows,  the  same  size  of  pin  may  be  employed  for 
measuring  a  number  of  gears  of  the  same  pitch  but  differing 
considerably  in  the  number  of  teeth.  "Within  the  range  of  the 
smallest  and  the  largest  gears  of  the  same  pitch  cut  in  any 
particular  shop,  several  diameters  of  pins  may  be  required, 
but  in  all  cases  the  diameter  of  the  pin  must  fall  within  certain 
limits:  namely,  it  must  be  greater  than  the  standard  diameter 
for  the  particular  gear.  Further,  for  any  pin  of  suitable 
diameter  the  amplitude  of  the  pin  center,  or  the  distance  it 
lies  above  the  chordal  plane  of  the  tooth  space,  is  equal  to  the 
square  root  of  the  square  of  half  the  pin  diameter  minus  the 
square  of  half  the  chordal  width  of  the  tooth  space. 

It  is  usually  estimated  that  the  widths  of  the  teeth  and  the 
tooth  spaces  are  equal,  but  in  frequent  cases  a  certain  backlash 
is  equivalent  to  increasing  the  arc  of  the  pitch  circle  confined 
within  the  tooth  space,  which  makes  the  pin  sink  farther  down 
between  the  teeth.  Nevertheless  the  contact  points  between 
the  pin  and  the  respective  tooth  profiles  remain  on  the  pitch 
circle,  for  the  diameter  of  the  pin  must  remain  greater  than 
the  increased  chordal  width  of  the  tooth  space. 

The  original  article  contains  a  table  giving  the  pin  diam- 
eters of  gears  of  1  diametral  pitch,  having  from  12  to  100 
teeth  with  14.5-  and  20-deg.  pressure  angles,  as  well  as  the 
diameter  of  the  gears  when  measured  over  the  pins.  {Ma- 
chinery, vol.  24,  no.  5,  January  1918,  pp.  406-409,  5  figs.,  tp) 

Mechanics 

Relation  of  Press  Stroke  to  the  Life  op  a  Die,  Wilhelm 
A.  Schmidt,  Mem.Am.Soc.M.E.  In  an  article  abstracted  in 
The  Journal  for  November  1917,  E.  F.  Creager  discussed  the 
relation  of  the  life  of  a  punch  and  die  with  the  increase  in  the 
length  of  stroke.  The  preseijt  article  further  discusses  this 
subject  and  the  writer  offers  an  explanation  of  the  cause  of 
the  increase  in  the  life  of  a  die  when  the  press  stroke  is 
.shortened. 

The  writer  of  the  present  article  agrees  with  the  statement 
of  Mr.  Creager,  namely,  that  the  stroke  does  not  affect  the 
life  of  the  die  if  the  presses  are  run  at  the  same  speed,  but 
defines  more  fully  what  is  meant  by  "  speed  "  in  this  instance. 
If  6  be  the  angle  between  the  radius  of  the  crank  in  a  punch 
press  and  the  line  of  motion  of  the  arm,  then  the  differencs 
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in  the  cutting  speeds  between  presses  of  ll^-in.  stroke  and 
%-in.  stroke  will  become  less  as  this  angle  approaches  zero. 
Consequently,  in  cutting  very  thin  metals  the  velocity  in  either 
case  will  be  nearly  the  same  at  the  instant  the  metal  is  struck 
by  the  punch,  but  always  slightly  in  favor  of  or  less  in  the 
press  having  the  shorter  stroke,  as  velocities  are  absolutely 
equal  only  when  angle  0  =  0  deg.  or  180  dog.,  at  which  times 
the  velocities  are  also  zero.  The  writer  believes  that  the  diffi- 
culties in  the  velocities  of  stroke  readily  account  for  the  in- 
creased life  of  the  punch  and  die  in  the  shorter-stroke  press 
running  at  the  same  number  of  revolutions  per  minute  of  the 
crankshaft  as  that  of  a  press  with  a  longer  stroke. 

In  a  case  wherein  the  press  is  constantly  used  for  stamping 
metal  0.030  in.  thick,  is  equipped  with  a  roll  feed  and  has  a 
stroke  of  1%  in.,  the  cutting  velocity  of  the  punch  is  2.966  in. 
per  sec.  ■  Assuming  that  this  speed  is  such  as  will  give  a  rea- 
sonable life  to  the  punch  and  die,  the  same  jsrotection  per  life 
of  the  punch  and  die  should  be  obtained  in  a  shorter  period 
of  time  by  using  a  press  with  a  %-in.  stroke  and  increasing 
the  revolutions  per  minute  of  the  crankshaft  until  the  cutting 
velocity  of  the  punch  is  the  same,  namely,  2.966  in.  per  sec. 
The  protection  per  press  will  naturally  be  greater,  however, 
in  the  second  case.  {American  Machinist,  vol.  47,  no.  26, 
December  27,  1917,  pp.  1131-1132,  2  figs.,  fp) 

Torsional  Resistance  op  Rolled  Joists,  A.  Fiippl.  (Zeits. 
Vereines  Dentsch.  Ing.,  61,  pp.  694-695,  Aug.  18,  1917.)  A 
rod  twisted  by  application  of  a  couple  M  applied  at  its  ends  is 
defoi-med  (within  elastic  limit)  uniformly  and  in  proportion 
to  M.  The  twist  3  in  unit  length  =  M/JG;  where  G  =  modulus 
of  shear  =  850,000  kg.cm.*  for  rolled  iron,  and  J"  is  a  factor 
varying  with  the  form  of  the  section,  and  of  the  same  dimen- 
sions (cm.')  as  the  amount  of  inertia  of  the  section.  Both 
analytical  and  experimental  methods  are  needed  to  solve  the 
problem  of  determining  the  torsional  resistance  of  sections 
used  in  practice.  The  author  evolves  a  formula  which  he  con- 
siders will  be  verified  by  experimental  investigation.  Almost 
all  the  formula  hitherto  available  concerning  the  torsion  of 
rods  are  based  ultimately  on  St.  Venant's  researches.  Some 
of  St.  Venant's  formulae  are  empirical  formulae  intended  to 
give  at  least  approximate  solutions  for  the  torsional  resistance 
of  any  section.  These  latter  formute  are  less  reliable.  The 
older  of  St.  Venant's  approximate  formulae  for  rolled  joists 
is  J  =  AJiJy/Jp;  where  Jx  and  Jy  are  the  moments  of  inertia 
referred  to  the  two  principal  axes.  This  formula  needs  a  cor- 
rection factor  which  has  only  been  worked  out  for  the  simplest 
cases.  The  later  and  more  accurate  formula  is  /  =  F'/40J'p ; 
where  F  =  sectional  area.     This  formula  is  reasonably  accu- 


rate for  the  old  standard  pattern  of  I-beam,  but  fails  complete 
for  modern  broad-l'anged  I-beams. 

The  author's  formula  is  derived  from  Bredt's  (1896)  and 
Prandtl's  (1904)  works.  Most  roUed  joists  may  be  considered 
as  built  up  from  narrow  rectangles,  with  curves  where  one 
rectangle  runs  into  another,  these  conditions  being,  however, 
of  no  importance  as  regards  torsional  resistance.  Such  sec- 
tions approximate  closely  to  the  limiting  case  in  which  the 
narrow  side  of  each  rectangle  is  indefinitely  small  compared 
with  the  longer  dimension,  and  in  that  case  the  torsional  re- 
sistance of  the  whole  section  equals  the  sum  of  resistance  of 
the  individual  rectangles.  For  a  narrow  rectangle,  measuring 
I  along  its  greater  and  d  along  its  less  dimension,  J  =  d'l/^. 
For  a  rolled  joist  section,  built  up  from  such  rectangles, 
/  =  Vs-d'i.  This  formula  is  not  strictly  true,  because  it  is 
based  on  the  unrealized  assumption  of  infinitely  thin  rectangles. 
It  is,  however,  a  good  approximation,  capable  of  correction  by 
factors  determined  by  experiment.  A  simple  formula  for  the 
maximum  shear  stress  (-Sn^j.)  set  up  in  the  section  by  the 
couple  M,  is  Smaj-  =  3  Mrf„,a5./d^Z,  where  dmai-  represents  the 
smaller  dimension  of  the  thickest  rectangle  in  the  section. 
{Science  Abstracts,  Section  A — Physics,  vol.  20,  pt.  11,  no. 
239,  November  30,  1917,  p.  507,  t) 

Type  of  Thread  as  Affecting  Pipe  Joints.  Data  of  ex- 
periments conducted  by  the  research  department  of  the  Na- 
tional Tube  Company.  The  purpose  of  this  investigation  was 
to  develop  a  pipe  joint  having  greater  resistance  to  impact 
and  vibration  than  the  present  joints.  The  investigation  was 
chiefly  conducted  on  1-in.  signal  pipe,  with  some  vibratory 
tests  made  on  l^/^-in.  extra  heavy  pipe  and  some  internal- 
pressure  tests  on  21/2-in.  steam  pipe. 

Table  1  gives  a  summary  of  the  tensile-strength,  drop 
and  bending  tests.  Another  table  in  the  original  article  also 
gives  data  of  vibratory  tests.  The  different  joints  tested  were : 
First,  the  regular  Briggs  thread  on  pipes  and  regular  Briggs- 
thread  steam  coupling ;  second,  round-bottom,  sharp-top  thread 
on  pipe  and  regular  Briggs-thread  steam  coupling;  third, 
round-bottom,  round-top  55-deg.  thread  on  pipe  and  regular 
Briggs-thread  coupling;  and  fourth,  round-bottom,  round-top 
60-deg.  thread  on  pipe  and  regular  Briggs-thread  coupling. 

The  air-pressure  and  water-pressure  tests  indicate  that 
equally  good  joints  can  be  made  with  mixed  threads  as  with 
the  Briggs  thread  alone,  and,  on  the  whole,  the  tests  indicate 
that  the  different  types  of  thread  may  be  used  together  without 
any  difficulty  on  the  smaller-size  pipe  and  with  slight  diffi- 
culty on  the  larger-size  pipe.  But  when  the  thread  galls  there 
is  some  tendency  to  produce  a  leaky  joint. 


TABLE  1— TENSILE  TESTS,  DROP  TEST  AND  BENDING  TESTS  ON  THREADED  PIPE 

Comparisons  of  Unannealed  Steel  and  Annealed  Steel  with  Round  and  Sharp  Threads  and  WRonoHT  Iron  with  Sharp  Threads. 

Pipe  Tests  Were  Cut  from  the  same  1-in.  Standard-weight  Pipe 


Each  Series  of  Steel 


Series 

Material 

lund  of 
Thread 

No.  of 
Tests 

Average 

tensile 

strength 

of  joints, 

lb. 

Drop  test  with  26-Ib: 

weight 

Average  number  of 

Results: 

pieces 

broken 

in  drop 

tests 

Bending  Tests 

No. 

blows  at  height  of 

Angle  of 

bend,  deg., 

average 

2  ft.  6  in. 

4  ft, 

Pieces 
broken 

1 

Black  steel  pipe  as  finished,  with  Briggs  thread 

Briggs 
Briggs 
Round 
Round 
Briggs 

6 
6 
6 
6 
6 

19,250 
18,850 
21,325 
21,850 
15.730 

6.17 

6.17 

7.5 

7.5 

3.8 

0.33 

0.67 

6.7 

5 

0 

6 
6 

1 
2 
6 

39.7 

80,0 

103.5 

109.5 

19.0 

6 

2 

3 

0 

4 

Black  steel  pipe  annealed,  with  round  thread                ... 

0 

5 

6 
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The  following  conclusions  are  drawn  from  the  tests:  (1) 
The  round  thread  is  superior  to  the  Briggs  thread  in  tensUe 
strength  of  joint,  in  impact  resistance,  in  the  amount  that 
threaded  pipe  may  be  bent,  and  in  resistance  of  the  joint  to 
vibration.  (2)  Annealed  joints  are  more  resistant  to  shock, 
bending  and  vibration  than  the  unannealed,  and  equally  strong 
in  tensile  strength.  (3)  Steel  joints  are  superior  in  every  way 
to  wrought-iron.  {The  American  Drop  Forger,  vol.  3,  no.  12, 
December  12,  1917,  pp.  408-409,  1  fig.,  e) 

KONISKA  KUGGHJUL,  K.  G.  Karlson.  Teknisk  Tidskrift-Vec- 
kuupplagan,  47  Arg.,  Haft  47,  November  24, 1917,  pp.  493-49C, 
15  figs.  Description  of  a  new  type  of  bevel  gears  produced  by 
the  Swedish  Ball  Bearing  Works,  makers  of  the  S.  K.  F.  ball 
bearings.  An  abstract  of  the  article  will  be  given  in  an  early 
issue. 

The  Use  op  Soap  Films  in  Solving  Torsion  Problems, 
A.  A.  Griffith  and  G.  I.  Taylor.  Engineering,  vol.  104,  no. 
2712,  December  21,  1917,  pp.  652-655,  2  figs.,  5  tables.  To  be 
continued. 

General  Theory  of  Plane  Motion  Rotation  and  Trans- 
lation, Francis  W.  Roys.  The  Journal  of  the  Worcester  Poly- 
technic Institute,  vol.  21,  no.  1,  November  1917,  pp.  24-31, 
2  figs. 

Long  Columns  Carrying  Distributed  Loads,  Arthur  Mor- 
ley.  Engineering,  vol.  104,  no.  2709,  November  30,  1917,  pp. 
565-567,  2  figs.  Abstract  of  a  paper  on  the  mathematical  in- 
vestigation of  the  mechanical  problems  of  transmission  lines  by 
Koga  Kato  in  the  Journal  of  the  Society  of  Mechanical  Engi- 
neers of  Tokyo,  Japan.  Deals  with  the  cases  of  struts  carry- 
ing concentrated  end  loads  and  also  loads  distributed  along  the 
length  and. considers  various  types  of  end  conditions. 

The  Whirling  of  Shafts,  H.  A.  Webb.  Engineering,  vol. 
104,  no.  2706,  November  9,  1917,  pp.  483-485,  figs.  3-7  Serial 
article. 

Worm  Gearing,  Francis  J.  Bostoek.  Engineering,  vol.  104, 
no.  2706,  November  9,  1917,  pp.  503-506,  figs.  7-14,  (con- 
cluded ) . 

Motor-Car  Engineering 

Steam  Motorcycle.  Description  of  a  steam-driven  motor- 
cycle with  a  multitubular  boiler.  This  boiler  is  9  in.  in  diam- 
eter by  12  in.  high,  having  120  half-inch  copper  tubes  and 
carrying  a  working  pressure  of  500  lb.  A  seamless  steel  tube 
is  used  for  its  construction  and  screwed-in  ends  electrically 
welded.  The  burner  is  simple  type  with  pilot  arranged  for 
kerosene. 

The  engine  is  of  the  single-cylinder,  double-acting  type, 
2-in.  bore  and  2y2-in.  stroke,  direct-coupled  to  the  back  tail- 
shaft,  having  a  reduction  gear  of  6.521.  The  horizontal  tank, 
divided  into  two  parts,  contains  fuel  and  water,  the  fuel  being 
fed  under  pressure  to  the  burner.  The  boiler  feed  is  pumped 
through  two  water  heaters:  first  through  an  exhaust-steam 
heater  and  then  through  a  coil  placed  in  the  firebox.  Super- 
heated steam  is  used  with  the  superheater  again  in  the  firebox. 
The  exhaust  is  condensed  as  much  as  possible  by  a  surface  con- 
denser, the  hot  water  being  returned  to  the  boiler  and  the 
uneondensed  steam  escaping. 

So  far  the  machine  has  not  proved  satisfactory  because  of 
excessive  weight,  trouble  in  the  burner  in  a  high  wind,  small 
water-carrying  capacity,  and  the  wastefulness  of  the  single- 
expansion  engine  working  on  steam  at  the  above  high  pressure. 


The  writer  adds  that  the  rise  in  steam  pressure  and  a  sudden 
stop  did  not  make  one  feel  at  all  at  ease  in  the  saddle.  (The 
Motor  Cycle,  abstracted  through  The  Autocar,  vol.  39,  no. 
1157,  December  22,  1917,  p.  629,  1  fig.,  d) 

British  Six-Ton  Steam  Truck.  Description  of  a  six-ton 
steam  truck  built  by  Atkinson  &  Co.  of  Preston,  Lancashire, 
England,  of  interest  especially  because,  while  rumiing  on  rub- 
ber tires,  it  uses  coke  as  a  fuel. 

The  steam  generator  is  of  the  vertical  water-tube  type  with 
tubes  slightly  inclined  from  the  horizontal  plane.  The  work- 
ing pressure  is  230  lb.  per  sq.  in.  In  the  combustion  chamber 
is  a  double  continuous  coil  of  tubing  forming  a  superheater 
through  which  the  steam  passes  on  its  way  to  the  engine.  The 
generator  is  fired  from  the  bottom  by  means  of  a  chute.  The 
driver  luerely  removes  the  lid  off  the  chute  by  his  foot  and 
allows  a  certain  amount  of  coke  to  drop  from  the  adj^acent 
bunker  into  the  firebox.  It  is  claimed  that  with  this  arrange- 
ment the  level  of  the  fuel  is  within  strict  limits,  leaving  ample 
combustion  space  and  giving  a  high  thermal  efficiency. 

The  special  feature  of  the  engine  is  the  valves,  shown  in 
Fig.  13.  These  valves  are  large  steel  balls,  of  which  there  are 
four  operated  direct  from  camshafts  by  tappets.  There  are 
two  camshafts ;  the  steam  inlets  are  placed  above  and  the  ex- 
haust ports  below.  The  exhaust  camshaft  is  driven  from  the 
engine  crankshaft  by  a  shaft  and  beveled  gearing,  and  from 
this  through  the  beveled  gearing  and  a  vertical  shaft  the  inlet 


Fig.  13  Valve  Mechanism  of  Atkinson  Steam  Truck  Engine 

camshaft  is  operated.  All  this  mechanism  is  located  in  a 
casing  and  runs  in  oil,  while  a  small  oil  pump  on  the  exhaust- 
valve  camshaft  forces  oil  to  all  the  cams  through  tubing. 

The  driving  axle  is  of  the  solid  type,  one  road  wheel  being 
rigidly  mounted  on  the  shaft  and  the  other  on  a  sleeve  which 
surrounds  the  shaft  and  is  carefully  lubricated. 

The  vehicle  is  equipped  with  a  steam  brake  which  operates 
on  a  large  drum  bolted  to  the  main  driving  sprocket  on  the 
rear  axle.  When  steam  is  admitted  to  the  rear  end  of  the 
brake  cylinder  the  piston  and  rod  are  forced  inwards  and 
the  brake  band  is  tightened  round  the  drum  by  a  lever.  The 
brake  is  released  by  exhausting  the  steam  from  the  cylinder. 
{The  Engineer,  vol.  124,  no.  3232,  December  7,  1917,  pp.  494- 
496,  11  figs.,  d) 

The  Testing  Department  of  the  Fiat  Company.  The  Engi- 
neer, vol.  124,  no.  3232,  December  7,  1917,  p.  504. 

The  Automatic  Axle  Jack.  The  Autocar,  vol.  39,  no. 
1157,  December  22, 1917,  pp.  621-622,  3  figs. 

Munitions 

Heat  Treatment  and  Temperature  Measuring  for 
Shells,  J.  R.  VanWyck.    See  Section:  Machine  Shop. 

The  French  75-mm.  Cannon.  In  the  following  list  it  is 
to  be  noted  that  entries  marked  *  refer  to  publications  which 
are  not  in  the  Library'  of  the  Engineering  Societies  and  have 
not  been  examined. 
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1898.— New  Field  Artillery,  1898.  {Jour.  U.  3.  Artillery, 
V.  10,  p.  267,  et  seq.)  Based  on  an  article  in  Revue  de  Cava- 
lerie.  Gives  reasons  leading  to  the  adoption  of  the  75-nim. 
cannon,  together  with  some  data  on  dimensions,  projectile,  etc. 

1898.— 75-Mm.  Rapid  Fire  Field  Material,  1898.  (Revue 
Militaire  Suisse  for  Feb. )  * 

1900.— Modern  Field  Artillery,  The  Schneider-Canet  Sys- 
tems, 1900.  {Engineering,  vol.  69.)  I,  pp.  540-542;  descrip- 
tion of  the  75-mm.  gun,  illustrations,  diagrams.  II,  pp.  573- 
577 ;  eontiuues  description,  etc.,  of  75-mm.  gun,  giving  data  on 
eight  different  types,  16  figs.  Ill,  pp.  609-611,  and  IV,  pp. 
643,646 ;  further  descriptions  of  75-mm.  gun  types  and  illustra- 
tions of  carriages,  limber,  brakes,  etc.  V,  pp.  671-672 ;  further 
description  of  75-mm.  gun  types  and  illustrations. 

1900.— New  French  Field  Gun,  1900.  {Artilleri-Tidsskrift, 
Jan.  and  Feb. )  * 

1900. — Schneider-Canet  Quick-Firing  Guns  and  Howitzers 
for  Field  Service,  1901.  {Engineering,  vol.  72.  I,  pp.  72-75; 
II,  pp.  107-110;  III,  pp.  210-211;  IV,  pp.  246-249.)  De- 
scription of  the  75-mm.  and  other  guns,  together  with  tests 
carried  out  by  Schneider  &  Cie.  at  the  Harfleur  long-range 
proving  ground. 

1901.— Schneider-Canet  Rapid  Fire  Field  Material,  1901. 
{Revue  Militaire  Suisse  for  May.)* 

1902. — Field  and  Position  Artillery  Material  from  Schneider 
&  Cie.,  and  Experimental  Firing  with  Same  at  Harfleur, 
March,  1901,  1902.  {Artilleri-Tidsskrift,  May,  June,  Sept., 
Oct.)* 

1902. — Curey  and  Pesseaud,  Capts.,  Artillerie  a  I'Exposition 
Uuiverselle  de  1900.  Paris,  1902-7,  335  pp.,  183  figs.,  22  plates. 
Frs.  6.50." 

1902.— Notes  on  Rapid-Fire  Field  Artillery,  1902.  {Jour. 
U.  S.  Artillery,  vol.  17,  pp.  23  et  seq.;  translated  from  the 
French.)  Pp.  38-41  give  general  information  on  the  75-mm. 
gun,  as  far  as  published. 

1902.— Junken,  Chas.  A.,  French  Field  Artillery,  1902. 
{Jour.  U.  S.  Artillery,  vol.  18,  pp.  21-32;  transl.  from  Militdr 
Wochenblatt,  Jan,  1  and  8,  1902.)  Description  of  the  75-mm. 
gun  substituting  the  90-mm.  gun,  including  general  type  and 
construction  as  far  as  known,  limber,  service,  battery,  methods 
of  flre. 

1902.— French  75-Mm.  Gun,  Illustrated,  1902.  {Revue 
Militaire  Suisse  for  Jan.)* 

1902. — Mitteilungen  iiber  Gegenst.  d.  Art  &  Gen.-Wesens, 
March,  1902.* 

1903.— Hero,  Capt.  A.,  Jr.,  French  Rapid-Fire  Field  Artil- 
lery, 1903.  {Jour.  U.  S.  Artillery,  vol.  19. )  I,  pp.  35  et  seq. ; 
diagrams  and  description  of  the  75-mm.  gun  (pp.  37-46),  in- 
cluding breech  mechanism,  carriage,  recoil  brake,  tire  brake, 
shields.  II,  pp.  164-185;  description  and  diagrams  of  "laying 
apparatus  and  instruments  used  in  preparation  for  and  execu- 
tion of  fire,"  including  collimator,  level,  graduated  plates, 
methods  of  pointing,  preparation  for  fire,  formation  of  bat- 
teries, etc.  Ill,  pp.  47-60;  methods  of  firing,  execution  of  fire, 
rules  for  firing,  battery  organization,  etc. 

1903.— French  Field  Artillery  Material— 75-Mm,  1903. 
{Revue  d' Artillerie  for  October.)* 

1905.— Adoption  of  the  75-Mm.  R.  F.  Gun  for  Horse  Bat- 
teries, France,  1905.     (Belgique  Militaire  for  Dec.  24.)* 

1906. — Notes  on  the  75-Mm.  Gun  and  Regulations  Therefor, 
1906.     {Revue  de  Cavalerie  for  Aug.  and  Sept.)* 

1907. — Modern  French  Field  Guns,  1907.  {Engineering,  vol. 
84,  pp.  775-778.)  Detailed  description  and  diagrams  of  the 
Schneider-Canet  75-mm.  field  guns,  pattern  "  P  D,"  including 
dimensions,  weights,  pressures. 


1907. — Olivier,  Lieut.  L.,  Material  de  Montagne  Demontable 
de  75  a  Tir  Rapids,  Systeme  Sehneider-Dauglis.  (1907-1912), 
40  pp.,  15  figs.,  Frs.  1.25.* 

1907.— Range  Table  of  French  75-Mm.  Gun,  1907.  {Artil- 
leristische  Monatschrift  for  Sept.)* 

1907. — Brems-  und  Vorholvorrichtung  des  75-Mm.  Feldge- 
schiitzes  M.  97, 1907.  {Mitteilungen  iiber  Gegenstdnde  des  Art 
<&  Gen.-Wesens,  vol.  38,  p.  1046.)  A  description  of  the  brake, 
etc.,  of  the  75-mm.  gun,  based  on  an  article  in  the  Deutsches 
Offisierblatt,  etc. 

1908.— Wirkung  der  Schrapnells  der  75-Mm.  Kanone  M  97, 
1908.  {Mitteilungen  iiber  Gegenst.  des  Art  &  Gen.-Wesens, 
vol.  39,  pp.  168-169.)  A  quotation  from  Aubrat's  Exercises 
de  Service  en  Campagne,  giving  results  of  trials  of  the  75- 
mm.  shrapnel  for  comparative  effect. 

1911.— Ordnance,  1911.  (Article  in  Encyc  Brit.,  11th  ed., 
vol.  20,  pp.  189-235.)  Table  9,  p.  211,  and  Table  21,  p.  214, 
give  data  on  75-mm.  guns  (France)  ;  see  also  ill.  plate  3  and 
descriptive  notes  on  p.  221. 

1911. — 75-Mm.  Halbautomatische  Kanonen  in  Mittelpivot- 
lafette  der  firma  Schneider  &  Cie.,  1911.  {Mitteilungen  iiber 
Gegen.  des  Art  d'  Gen.-Wesens,  vol.  42,  pp.  764-768,  with 
plates  and  figs.)  Detailed  description  and  diagrams,  char- 
acteristics, dimensions,  breech,  limber,  munition,  etc. ;  also 
addition  of  shield,  p.  340. 

1913. — Revue  d' Artillerie,  December  1913. 

1913. — Moliere,  Capt.  H.,  Notes  sur  le  Canon  de  75  et  Son 
Reglement,  a  I'Usage  des  OflBciers  de  Toutes  Armes.  4th  ed., 
paper,  Paris,  1913,  Berger-Levrault,  136  pp.,  65  illustrations, 
Frs.  2.* 

1914. — Artilleries  de  Campagne  Frangaise  et  Allemande,  Le 
Canon  Frangais  de  le  Canon  Allemand  de  77,  1914.  {Genie 
Civil,  vol.  65,  pp.  385-394.)  Description,  illustration  and  com- 
parison of  the  two  guns,  the  French  75  especially  complete, 
and  partly  based  on  Commandant  Buat's  1' Artillerie  de  Cam- 
pagne, Son  Histoire,  Son  Etat  Aetuel.  (Abstract  in  Jour. 
Franklin  Inst.,  1917,  vol.  183,  pp.  374-375.) 
~     191A.— Revue  d' Artillerie,  July  25,  1914.* 

1914. — Regies  a  Observer  pour  le  Tir  du  Canon  de  75  par- 
dessus  les  Troupes  Amies,  1914.  {Genie  Civil,  vol.  65,  pp. 
334.)  From  an  article  by  Com.  A.  P.  Jamet  in  Revue  d' Artil- 
lerie, July  25. 

1915. — Dalmau,  Antonio  Ferrer,  El  Canon  Krupp  y  el 
Schneider  de  75-mm.,  1915.  Barcelona,  Feliu  y  Susanna,  39 
pp.  Pp.  29-35  describe  the  French  75-mm.,  11  figs. ;  a  chapter 
on  the  construction  of  guns  is  included  on  pp.  37-39. 

1915.— •'  Soixante  Quinze,"  1915.  ( The  Engineer,  vol.  119, 
pp.  77-78. )  Based  on  an  article  in  Genie  Civil,  giving  descrip- 
tions of  breech,  block,  recoil  cylinder  (as  far  as  published), 
wheel  brake,  elevating  gear,  ammunition  wagon,  fuse  setter, 
time  and  percussion  fuse,  ballistic  data,  etc. 

1915. — 75-Mm.  Automobile  Battery  in  France,  1915. 
(Kriegstechnische  Zeitschrift  for  May-June.)* 

1915.— Range  Table  of  the  French  75-Mm.  Gun,  1915. 
(Artilleristische  Monatschrift  for  Oct.  14.)* 

1915. — Specifications  for  High  Explosive  Shells,  1915. 
N.  Y.  Industrial  Press,  44  pp.,  chap.  5,  pp.  38-44,  gives  specifi- 
cations for  the  French  75-mm.  high-explosive  shell. 

1915.— French  75-Mm.  and  105  Mm.  Field  Guns,  1915. 
{Engineering,  vol.  100,  p.  535,  and  pp.  559-561.)  Gives  dimen- 
sions, ballistic  data,  and  a  general  description  of  these  two 
sizes  of  guns. 

Thk  Inspection  op  Screw  Gages  for  Munitions  of  War, 
J.  H.  Bingham  Powell.     American  Machinist,  vol.  47,  no.  25, 
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December  20,  1917,  pp.  1065-1073,  5  figs.     See  abstract  in  The 
JOURXAL  for  January  1918,  pp.  108-109. 

Les  Modeles  Actualles  de  Torpilles  Automobiles.  Le 
Genie  Civil,  tome  71,  no.  1843,  December  8,  1918,  pp.  365-371, 
21  figs.    Description  of  modem  types  of  automatic  torpedoes. 

Power  Plants 

Methods  of  Drying  Out  Flooded  Power  Plant  Equip- 
ment, Noi-man  L.  Rea.  Power,  vol.  47,  no.  2,  January  8,  1918, 
pp.  46-48,  4  figs.  Discusses  various  schemes  that  may  be  em- 
ployed for  drying  out  electrical  equipment  after  a  power  plant 
has  been  flooded,  and  points  out  the  advantages  and  disad- 
vantages of  the  various  methods. 

Presses 

Electric  Baling  Presses.  Engineering,  vol.  104,  no.  2710, 
December  7,  1917,  pp.  600-602,  9  figs. 

Hydraulic  Forging  Presses.    The  Iron  Age,  vol.  100,  no. 

25,  December  20,  1917,  pp.  1480,  1522-1524. 

Pumps 

Duty  Trials  on  Two  24-Million  Gallon  Pumping  Units. 
Power  House,  vol.  10,  no.  11,  November  1917,  pp.  313-316, 
3  figs. 

Air  Pumps  and  Condensers.  Engineering,  vol.  104,  no. 
2712,  December  21, 1917,  pp.  664-665, 1  fig. 

Some  Notes  on  Air-Lift  Pumping,  A.  W.  Purchas.  The 
Journal  of  the  Institution  of  Mechanical  Engineers,  no.  8, 
December  1917,  pp.  613-650,  11  figs.,  4  tables.  An  extensive 
discussion  of  air-lift-pump  design  and  operation.  An  abstract 
will  be  given  in  an  early  issue  of  The  Journal. 

Railroad  Engineering 

The  Tank  Car,  E.  S.  Way.     Railway  Review,  vol.  61,  no. 

26,  December  29,  1917,  pp.  801-803. 

Mechanical  Problems  in  the  Design  of  Electric  Loco- 
motives, W.  K.  McAfee.  The  Electric  Journal,  vol.  15,  no. 
1,  January  1918,  pp.  16-19,  8  figs. 

The  Transportation  of  Perishable  Commodities,  Dr.  M. 
E.  Pennington.  Railway  Age,  vol.  64,  no.  2,  January  11, 1918, 
pp.  119-124,  10  charts. 

New  Four-Cylinder  Express  Locomotive.  The  Railway 
Gazette,  vol.  27,  no.  25,  December  21,  1917,  pp.  681-683,  4  figs. 
Description  of  a  new  4-6-0  express  locomotive  recently  com- 
pleted at  the  works  of  the  Great  Central  Railway,  England. 
The  cylinders  use  highly  superheated  steam  on  the  single-ex- 
pansion principle.  The  number  of  superheater  elements  has 
been  increased  from  the  usual  24  units  to  28  units.  The  addi- 
tion of  another  row  of  superheater  units  makes  a  considerable 
difference  in  the  maintenance  of  steam  temperature  in  long 
boilers,  especially  when  the  engine  is  working  under  high-duty 
conditions. 

The  "  RusTON "  Oil  Locomotive.  Engineering,  vol.  104, 
no.  2709,  November  30,  1917,  pp.  569-571,  7  figs. 


The  Development  of  Inclined  Planes  for  Locomotive 
AxLEBOXES.  The  Railway  Gazette,  vol.  27,  no.  23,  December 
7,  1917,  pp.  623-624,  6  figs. 

New  York  Central  4-8-2  Type  Locomotives.  Railway 
Age  Gazette,  vol.  63,  no.  26,  December  28,  1917,  pp.  1167-1170, 
4  figs.,  1  chart,  1  table. 

Screw-Spike  and  Tie-Plate  Test,  W.  C.  Gushing.  Bul- 
letin of  the  American  Railivay  Engineering  Association,  vol. 
19,  no.  200,  October  1917,  pp.  3-255,  illustrations  and  charts. 

Refrigeration 

Multi-Stage  Compression  Plant  of  Central  Cold  Stor- 
age Co.  Power,  vol.  47,  no.  3,  January  15,  1918,  pp.  74-78,  6 
figs.  This  modem  two-unit  ammonia  plant  of  500  tons  re- 
frigerating capacity  employs  the  new  D.  I.  Davis  system  of 
multi-stage  compression  with  cooling  of  vapor  between  stages. 
It  is  expected  to  save  in  power  25  per  cent  over  the  standard 
simple  compressor  and  to  develop  one  ton  of  refrigeration  on 
less  than  25  lb.  of  steam  per  hour. 

Steam  Engineering 

The  Divergence  op  Steam  Nozzles,  Gerald  Stoney.  As  in 
most  of  the  textbooks  on  steam  turbines  the  theory  of  the  di- 
vergence of  steam  nozzles  is  not  fully  given,  the  following 
method  of  calculation  may  be  of  interest. 

In  textbooks  on  steam  turbines  it  is  shown  that  in  expanding 
adiabatically  from  a  pressure  p^  to  a  pressure  p„  the  velocity  of 
the  steam  is 


where 


At  the  throat 


Co'  =  2gH, 


z  =  —  and  B", 
Pi 


:x(--) 


Zt 


so  that  at  the  throat 


<^)^' 


144  p.F, 


whereat  =  — . 


Ct'  =  2gn, . 


[1] 


Y  +  1 

If  At  is  the  area  of  the  nozzle  at  the  throat,  and  A„  that  of  the 
exit,  the  equation  for  continuity  gives 

i^  =  £lll [2] 

At       C,Vt  ^  ^ 

where  Vt  and  F„  are  the  volumes  of  the  steam  at  the  throat 
and  exit  of  the  nozzle,  respectively. 
As 

and  as 

pt  =  P,zt  =  p.  \—]-if^ [3] 

;;=©^=(^>-^^^ - 

Putting  Equations  [1],  [2]  and  [4]  into  [5], 
^  =  T-1/     2     \4_  1 

At^     v  +  i\r  +  i/~  .,Xi— '-T^) 

V  — 1/     2     \I±i  1 

■        =M7+t)'-;t=;ie t=i 

an  equation  for  the  flare  of  the  nozzle. 


we  have 
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As  z  is  fractional,  a  more  convenient  form  for  calculation 

1       Pi 
is  obtained  by  writing  X  =—  =  — ,  Z  being  the  expansion  by 

5  Po 

pressure;  and  then  [5]  becomes: 


A{-      2     \,v  +  V 


iT  +  l 
-1 


■y+1 


x^^ 


As  the  ratio  of  the  specific  heats,  or  y,  may  be  considered 
as  practically  constant  in  these  equations  for  the  adiabatic 
expansion  of  steam,  it  will  be  seen  that  the  flare  depends  only 
upon  the  amount  of  expansion  by  pressure  in  the  nozzle;  that 
is,  that  it  is  the  same  for  a  nozzle  expanding  from  200  lb.  per 
sq.  in.  to  20  lb.  as  from  10  lb.  to  1  lb.  Since,  however,  the 
value  of  Y  for  saturated  steam  is  less  than  for  superheated 
«team,  the  flare  is  slightly  less  in  the  latter  case. 


RATIO   OF  EXPANSION  X"^ 
Po 


Fig.  14    Theoretical  Diveegence  of  Steam  Nozzles 
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For  the  critical  expansion   z 


=(^> 


the  value  of 


-A^/At  is  unity;  and  for  the  ordinary  values  of  y,  which  are 
from  1.135  for  saturated  steam  to  1.3  for  superheated  steam, 
the  relation  between  the  flare  and  the  ratio  of  expansion  in 
the  nozzle  is  approximately  a  straight  line,  except  for  large 
degrees  of  expansion. 

It  may  be  mentioned  that  in  the  common  case,  where  the 
steam  is  at  first  superheated  and  then  becomes  wet  as  it  ex- 
pands, the  average  value  of  y  is  between  the  value  for  super- 
heated steam,  namely,  1.3,  and  that  for  saturated  steam,  1.135. 

Fig.  14  shows  the  relation  between  the  flare  and  the  amount 
of  expansion  for  saturated  and  superheated  steam,  and  also 
for  air.  In  this  diagram  "  divergence  "  is  to  be  understood  as 
the  ratio  of  area  at  any  section  of  the  nozzle  to  the  throat  area. 
In  practice  nozzles  are  generally  given  rather  less  flare,  since 
it  is  much  more  important  to  have  too  little  flare  than  too 
much  Hare. 


That  this  is  so  is  well  shown  by  the  curves  given  by  Mr. 
W.  J.  Goudie  from  an  analysis  of  data  published  by  Dr.  Stein- 
metz.  A  combination  of  these  curves  is  given  in  Fig.  15.  Gen- 
erally friction  in  a  nozzle  slightly  increases  the  flare,  but  in 
practice  that  is  negligible.  Mr.  H.  M.  Martin  has  pointed  out 
to  the  author  that 

X  1       r 


{^~\) 


1  —  1       71     Y  — 1 
where  X  is,  for  frictional  flow,  the  apparent  value  of  the  index 
in  pV-   =  constant,  and  tj  is  the  efficiency.     For  many  pur- 
poses this  formula  is  more  conveniently  written  as 

.-^„ 

As  in  practice,  the  efficiency  is  always  above  90  per  cent,  it  is 
easily  seen  that  the  losses  in  the  nozzle  have  little  effect  on 
the  flare.  {Engineering,  vol.  104,  no.  2710,  December  7,  1917, 
p.  597,  0 

New  Method  of  Increasing  the  Evaporation  in  Boilers, 
Carl  Hering.  Data  of  tests  on  the  boiling  of  water  made 
mainly  in  open  metal  cups  over  a  gas  flame. 

The  writer  claims  to  have  discovered  a  new  thermal  principle 
in  the  boiling  of  water. 

He  states  that  when  a  flame  impinges  upon  the  outside  sur- 
face of  any  water-boiling  vessel  which  is  constantly  maintained 
at  a  far  lower  temperature  than  the  flame  by  the  water  on  the 
other  side  of  the  metal  wall,  a  thin  flhn  of  gas  forms  on  the 
flame  side  of  the  surface  and  offers  an  enormously  high  re- 
sistance to  the  passage  of  heat  through  it.  If  the  temperature 
of  the  flame  is  taken  at  about  1300  deg.  cent,  and  that  of  the 
water  is  about  100  deg.  cent.,  there  is  a  fall  of  temperature 
of  about  1200  deg.  cent.  (2160  deg.  fahr.)  through  this  film, 
which  appears  to  be  only  about  0.005  in.  thick.  This  means 
an  extremely  high  thei-mal  resistance. 

Present  researches  indicate  that  first  there  is  a  point  at  which 
it  is  no  longer  of  advantage  to  further  increase  this  artificial 
resistance,  and  next  that  this  point  seems  to  be  reached  when 
the  temperature  of  the  surface  is  about  midway  between  that 
of  the  flame  and  that  of  the  water;  hence,  for  water  boiling 
this  would  be  about  725  deg.  cent.,  which  means  a  dull-red 
heat. 

A  practical  way  to  introduce  this  artificial  resistance  is  by 
means  of  lugs  on  the  flame  side  of  the  surface,  which  have  such 
a  length  and  diameter  that  the  heat  flow  through  them  will 
maintain  their  hot  ends  at  about  a  dull-red  heat. 

The  same  thermal  resistance  may  be  produced  by  a  long, 
thick  lug  or  by  a  shorter  but  thinner  one,  provided  the  ratio 
of  the  length  to  the  cross-section  is  the  same,  but  the  quantity 
of  heat  flowing  through  each  lug  will,  of  course,  diminish  wit'' 
its  cross-section. 

Several  factors  are  also  involved  in  the  determination  of 
the  best  spacing  of  the  lugs.  Theoretically,  the  best  condition 
would  appear  to  be  a  very  thick  bottom,  or  very  thick-walled 
boiler  tubes,  that  is,  one  lug  of  the  diameter  of  the  bottom 
surface  of  the  vessel;  but  it  will  be  found  that  this  thickness 
would  have  to  be  several  feet,  making  this  form  of  resistance 
entirely  impracticable.  The  other  extreme  would  be  to  have 
innumerable  very  thin,  short  lugs  close  together,  which  is  also 
impracticable  for  obvious  reasons. 

Coming  down  to  practical  constructions,  it  was  found  that 
by  spacing  the  same-sized  lugs  further  apart,  the  greater  free- 
dom of  the  circulation  of  the  hot  gases  between  them  increased 
the  flow  of  heat  through  each  lug,  but  as  there  were  then  fewer 
lugs  per  square  inch  of  surface,  the  total  heat  flow  into  the 
vessel,  as  a  whole,  was  reduced. 
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It  was  further  found  that  the  lateral  surfaces  of  the  lugs 
are  of  particular  importance.  The  lugs  may  be  made  slightly 
conical,  so  that  their  bases  cover  practically  the  whole  surface, 
while  the  thinner  ends  are  more  apart,  to  permit  the  further 
circulation  of  the  hot  gases. 

Two  interesting  series  of  tests  were  made  with  lugs  of  vari- 
ous dimensions.  The  data  of  the  tests  are  shown  in  Fig.  16. 
The~ results  of  the  first  series  of  tests  are  shown  in  A.  In  this 
series  the  lugs  were  of  the  same  diameter  but  of  different 
lengths,  the  relative  tiow  of  heat  through  a  lug  being  approxi- 
mately indicated  by  the  heavy  vertical  lines  above  them.  It 
is  significant  that  the  Cow  of  heat  through  lug  3  was  greater 
than  through  lug  4,  although  4  is  very  much  longer  than  3. 

The  next  series  of  tests  with  lugs  of  the  same  length  but  of 
different  diameters  is  diagrammaticaUy  represented  in  the 
same  manner  in  B.  There  again  we  see  that  there  are  certain 
ranges  of  dimensions  of  lug  diameter  which  give  the  best  re- 
sults. Thus,  5  and  6  have  approximately  the  same  rate  of 
flow,  but  the  rates  of  flow  between  4  and  5  are  obviously  dif- 
ferent. 

In  the  cup  without  lugs  the  heat  flow  corresponded  to  the 
evaporation  of  about  17  lb.  per  sq.  ft.  per  hour.  But  the  rate 
of  flow  through  the  lugs  themselves  was  found  to  be  as  high 
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Fig.  16    Compabison  of  Heat  Tbansmission  Thbough  Plates 
with  and  without  luos 


as  467  lb.  per  sq.  ft.  per  hour,  or  about  27  times  as  high  as 
in  the  cup  without  lugs.  The  spheroidal  state  which  limits 
this  rate  was  not  yet  reached. 

The  present  investigation  opens  up  important  possibilities, 
but,  as  the  writer  states,  requires  further  research  for  the  de- 
termination of  various  factors  which  affect  the  efficiency  of 
the  lugs.  {Fower,  vol.  47,  no.  1,  January  1,  1918,  pp.  10-13, 
3  figs.,  ^A) 

Determining  Boiler  Eppiciency  by  CO^  Analyses  and 
Flue  Temperatures,  Haylett  O'Neill.  Power,  vol.  47,  no. 
2,  January  8,  1918,  pp.  52-55,  12  figs.,  2  tables.  Gives  several 
charts  with  the  aid  of  which  the  boiler  efficiency  may  be  closely 
approximated  when  the  CO,  and  flue  temperatures  are  known. 
The  purpose  of  the  article  is  to  enable  the  engineer  to  obtain 
valuable  operating  data  for  practical  use  by  means  of  simple 
and  cheap  instruments. 

The  Logan,  West  Virginia,  Power  Plant.  Power,  vol. 
46,  no.  25,  December  18,  1917,  pp.  818-822,  8  figs.  This  power 
station,  with  a  capacity  of  2000  boiler  hp.,  has  with  an  addi- 
tion of  boiler  equipment  supplanted  14,000  boiler  hp.  at  sur- 


rounding- coal  mines.  A  total  load  of  21,000  kw-hr.  was  car- 
ried shortly  after  the  starting  up  of  the  plant  by  one  500- 
hp.  boiler  for  24  hours,  the  day  load  averaging  1500  kw-hr. 
This  one  500-hp.  boiler  did  the  work  of  4100  hp.  of  isolated 
mine  boilers  as  formerly  operated. 

Conversion  of  Single-Expansion  to  Compound  Engines 
ON  French  Railways.  The  Engineer,  vol.  124,  no.  3233, 
December  14,  1917,  pp.  511-512.  4  figs. 

Standard  Propelling  Engines  for  British  SxANOARb 
Ships.  Engineering,  vol.  104,  no,  2709,  November  30,  1917, 
p.  569. 

Thermodynamics 

Heat  Transfer  in  Tubes,  W.  Nusselt.  (Zeits.  Vereines 
Deutsch.  Ing.,  61,  pp.  685-689,  Aug.  18,  1917.)  The  author 
gives  the  following  formula  for  the  mean  coefficient  of  heat 
transference  am  in  a  tube  of  length  L : 

{a»d/X„)=  0.03622  (d/L  )".'''■' (dwY,„cp»/>'".  )"■'"" [1] 

Here  d  =  tube  diameter,  A  =  thei-mal  conductivity  of  the  gas 
or  superheated  steam,  w  =  velocity  of  flow,  y  =  weight  of  unit 
volume  of  gas,  Cpm  —  true  specific  heat  of  the  gas  at  constant 
pressure.    If  Tw  and  To  are  the  absolute  temperatures  of  the 

tube    wall    and    gas    respectively,    Xm=[l/(Tw  —  To 

"'  T  u 
X.dr,(>,  =[l/(2'„  — To)]    \  CpdT,  and  y„,=[yoTo/{Tu, 


To 


JTw 
To 


—  To)]  \oge(Tvj/To).  In  these  formulae,  yo  =  weight  of  unit 
volume  of  gas  at  To.  If  Tw  and  To  be  nearly  the  same,  Am,  cpm, 
and  Ym  can  then  be  taken  to  be  the  values  of  X,  Cp  and  y  at 
V2(Tw-{-  To).  Equation  [1]  is  true  only  for  velocities  of  flow 
exceeding  Reynolds's  critical  velocity.  Denoting  (diVmCpm/'^im) 
by  A,  Equation  [1]  is  time  for  ^>1000  ii  p  =  1  atmos.,  and 
for  .4.  >  7000  if  p  =  16  atmos.  The  formula  applies  to  other 
sections  of  -flow  as  well  as  to  plain  tubes.  I£  F  =  cross-sec- 
tional area  of  an  annular  passage  and  S  that  part  of  the  cir- 
cumference through  which  heat  enters  or  escapes,  the  value  of 
d  to  be  used  in  Equation  [1]  is  4F/S.  If  heat  flows  through 
the  whole  of  the  outer  circumference  while  the  inner  tube 
serves  merely  as  a  throttle,  d=(cf,  —  (fj/d^.  Equation  [1] 
is  applicable  either  to  the  heating  or  the  cooling  of  a  gas;  the 
heat-transfer  coefficient  remains  the  same  if  the  gas  and  tube 
temperatures  be  interchanged.  The  three  fractions  composing 
Equation  [1]  are  dimensionless,  i.e.,  the  constants  of  the 
formula  are  the  same  whatever  the  system  of  units  employed; 
only  one  system  must  be  used  in  each  fraction,  but  it  need 
not  be  the  same  in  all  three  fractions.  The  formula  applies 
accurately  only  when  the  temperature  of  gas  changes  little 
along  the  tube;  variation  in  a  along  the  tube  may  then  be  cal- 
culated easily.  In  the  first  half  of  the  tube  a  is  about  8.6  per 
cent  greater  than  in  the  second  half.  The  temperature  of  gas 
at  the  end  of  the  tube  is  T„=  r„ +(T,  — T„)e  — imF/W; 
but  if  (jT,  —  T,)  be  considerable,  as  in  boiler  tubes,  the  only 
way  at  present  is  to  consider  such  short  sections  that  the  tem- 
perature fall  in  each  case  is  small. 

To  eliminate  the  tedium  of  evaluating  Equation  [1]  for 
individual  cases,  the  author  gives  tables  and  charts  which  also 
show  how  a  varies  with  the  factors  on  which  it  is  dependent. 
The  data  and  curves  presented  relate  to  air  and  steam,  these 
being  the  gases  of  greatest  technical  importance.  The  formulse, 
tables,  and  curves  are  for:  (1)  Thermal  conductivity  as  a  fimc- 
tion  of  temperature.    (2)  Heat-transfer  coefficients  for  various 
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tubes  and  gas  temperatures.  The  coefficient  decreases  at  con- 
stant tube  temperature  witli  increasing  air  temperature ;  also, 
with  increasing  tube  temjierature,  at  constant  air  temperature. 
(3)  Influence  of  air  velocity  and  pressure,  tube  diameter  and 
length.  Finally  there  is  a  chart  for  the  graphical  determina- 
tion of  fl  for  air  in  any  case  within  wide  limits.  Experience 
shows  that  a  for  boiler-flue  gases  or  the  exhaust  from  combus- 
tion engines  differs  only  1  or  2  per  cent  from  the  values  for 
ail'  at  equal  pressure. 

The  velocity  of  gas  flowing  through  a  tube  with  which  it 
exchanges  heat  varies  along  the  tube  inversely  with  the  abso- 
lute temperature  of  the  gas.  The  product  wy  is  independent 
of  tube  length.  A  fundamental  distinction  is  that  whereas  a 
decreases  with  rising  air  temperature  when  the  air  velocity  and 
tube  temperature  are  constant,  a  increases  with  temperature 
when  the  mass  of  air  passing  a  given  section  in  unit  time  is 
constant.  Due  to  two  conflicting  factors,  the  heat-transfer 
coefScient  for  air  which  is  warmed  as  it  flows  through  a  tube 
passes  through  a  miniminn  value.  (Science  Abstracts,  Section 
B — Electrical  Engineering,  vol.  20,  part  11,  no.  2.39,  November 
30,  1917.  pp.  402-403,  t)  ^ 

Specific  Heat  op  Water,  W.  R.  BousHekl.  The  writer,  in 
a  paper  Before  the  Royal  Society  in  1911,  gave  figures  for 
specific  heats  of  water  at  temperatures  from  0  to  80  deg.  cent. 
Since  then,  other  investigators,  in  particular  Callendar,  by 
using  other  methods,  have  secured  data  somewhat  different 
from  those  obtained  by  the  writer,  who  accepts  the  superior 
accuracy  of  the  results  of  Callendar's  new  method  in  the  range 
above  5.5  deg.  cent. 

In  the  range  from  0  to  55  deg.  the  new  method  has  not  been 
applied  and  the  difficulties  which  it  was  specially  designed  to 
meet  at  higher  temperatures  hardly  exist  in  the  lower  range; 
since  in  that  range  the  vapor  pressure  of  water  is  so  small  that 
an  accurate  correction  for  evajjoration  may  be  easily  made. 

The  corrected  figures  obtained  by  the  writer  were  found  to 
be  closely  in  line  with  those  of  other  observers  and  indicate 
that  the  mean  specific  heat  from  13  deg.  to  26  deg.  is  almost 
exactly  equal  to  that  from  26  to  39  deg.,  which  gives  the  mini- 
minn value  in  the  neighborhood  of  25  deg. 

The  writer  points  out  and  discusses  the  salient  differences  in 
this  lower  range  of  temperature  between  his  investigations  and 
those  of  Callendar,  but  he  points  out  that  the  course  of  his 
curve  from  0  to  40  deg.,  with  its  minimum  at  about  25  deg.  is 
in  general  agreement  with  the  curves  of  Luedin,  Rowland,  and 
Bartoli  and  Stracciati,  while  the  course  of  the  Callendar  and 
Barnes  curve,  with  its  minimum  at  about  38  deg.,  differs  from 
all. 

The  results  of  a  paper  which  will  appear  in  the  Philoaoph- 
iccil  Transactions  dealing  with  the  specific  heat  of  certain 
solutions  confirm  the  writer's  position  of  the  minimum  very 
substantially.  This  paper  deals  with  the  determination  of  the 
mean  capacity  of  a  Dewar  vessel  in  which  a  novel  method  of 
regulating  the  electric  current  was  adopted.  There  the  posi- 
tion of  the  minimum  was  such  as  to  confirm  the  view  of  the 
author,  a  further  confirmation  of  the  same  having  resulted  by 
a  consideration  of  the  actual  values  of  the  specific  heats  of 
potassium-chloride  and  sodium-chloride  solutions.  In  this  last 
instance  it  was  found  that  the  temperature-specific-heat  curves 
for  saturated  solutions  indicate  a  nearly  straight-line  law  from 
0  to  39  deg.  between  specific  heat  and  temperature,  a  fact 
which  can  hardly  be  a  mere  coincidence. 

The  writer  points  out  that  until  the  course  of  the  specific- 
heat  cui-ve  from  zero  to  40  deg.  can  be  considered  as  definitely 
settled,  there  must  remain  a  doubt  as  to  the  value  of  the  20- 


deg.  calorie,  amounting  to  one  part  per  thousand.  The  rea- 
sons for  adopting  as  the  standard  calorie  the  mean  specific 
heat  over  the  interval  which,  undoubtedly,  included  the  mini- 
mum point  and  which  is  easily  reproducible,  were  stated  in  a 
former  eoumiunication  by  the  writer.  The  interval  from  13 
deg.  to  55  deg.  satisfies  all  the  particular  conditions  and  there 
remains  the  difference  of  over  1/10  of  one  per  cent  between 
the  writer's  value  for  the  interval  and  that  which  results  from 
Callendar's  latest  figures.  {Proceedings  of  the  Royal  Society, 
Series  A,  vol.  93,  no.  A  655,  October  9,  1917,  pp.  587-591,  et) 


On  the  Solutions  of  Partial  Differential  Equations  of 
FiR.ST  Order  at  the  Singular  Points,  Toshizo  Matsumoto. 
Memoirs  of  the  College  of  Science,  Kyoto  Imperial  University, 
vol.  2,  no.  5,  August  1917,  pp.  255-292. 

Physics  op  the  Air,  W.  J.  Humphreys.  Journal  of  Tlie 
Franklin  Institute,  vol.  185,  no.  1,  January  1918,  pp.  83-117, 
fig.  47,  6  charts.     Serial  article  (chap.  10). 

Mechanical  Differentiation,  Armin  Elmendorf.  Journal 
of  The  Franklin  Institute,  vol.  185,  no.  1.  January  1918,  pp. 
119-130,  9  figs. 

Discoveries  and  Inventions.  The  Engineer,  vol.  124,  no. 
3233,  December  14,  1917,  pp.  514-515. 

High-Temperature  Drying,  Burt  S.  Hamson.  Journal  of 
the  American  Society  of  Heating  and  Ventilating  Engineers, 
vol.  24,  no.  2,  January  1918,  pp.  213-226. 

Automatic  Control  of  High  Temperatures,  R.  P.  Brown. 
The  Iron  Age,  vol.  100,  no.  25,  December  20,  1917,  pp. 
1478-1479. 

Charts 

Char'j's  Showing  Losses  in  Steam  Boiler  Furnaces,  Hay- 
lett  O'Neill.     J'ower,  vol,  47,  no.  2,  January  8,  1918,  pp.52-55. 

Charts  Showing  the  Steam-Carrying  Capacity  of  Pipes 
Under  Conditions  Given — Superheated  Steam,  W.  H. 
Thies.     Pojver.  vol.  46,  no.  25,  December  18.  1917,  p.  826. 

Charts  Showin(;  the  Steam-Carrying  Capacity  of  Pipes 
Under  Conditions  Given — Saturated  Steam,  W.  H.  Thies. 
Power,  vol.  46,  no.  25,  December  18,  1917,  p.  825. 

Friction  Loss  in  Brick  Chimneys.  The  Heating  and  Ven- 
tilating Magazine,  vol.  14,  no.  12,  December  1917,  p.  63. 

Charts  for  Compcting  Dimensions  and  Properties  of 
Helical  Springs,  Donald  H.  Reeves.  Machinery,  vol.  24,  no. 
5,  January  1918,  pp.  432-433. 
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Articles  appearing  in  the  Survey  are  classified  as  c  compara- 
tive; d  descriptive;  e  experimental;  g  general;  h  historical; 
m  mathematical;  p  practical;  s  statistical;  t  theoretical.  Ar- 
ticles of  especial  merit  are  rated  A  by  the  reviewer.  Opinions 
expressed  are  those  of  the  reviewer,  not  of  the  Society.  The 
Editor  will  be  pleased  to  receive  inquiries  for  further  informa- 
tion in  connection  with  articles  reported  in  the  Survey. 


LIBRARY  NOTES  AND  BOOK  REVIEWS 

A  RTICLES  of  interest  from  the  Library  of  the  four  Founder  Societies,  selected  list  of  accessions 
during  the  month,  and  rcvieivs  of  books  of  special  importance  prepared  by  members  of  the 
A.S.M.E.  and  others  particularly  qualified. 


Annual  Report  of  Library  Board 

THE  Library  Board  administering  the  Libraries  of  the 
American  Society  of  Civil  Engineers,  The  American 
Society  of  Mechanical  Engineers,  the  American  Institute  of 
Electrical  Engineers  and  the  American  Institute  of  Mining 
Engineers,  maintained  as  the  Joint  Library  of  the  United 
Engineering  Society,  has  just  issued  its  annual  report  for 
1917. 

The  Board  for  1917  consisted  of: 

Edward  D.  Adams 
Harrison  W.  Graver 
J.  V.  Davis 
Alfred  D.  Elinn 
George  A.  Harwood 
Ales.  C.  Humphreys 
A.  M.  Hunt 
Charles  Warren  Hunt 
F.  L.  Hutchinson 
J.  H.  Janeway 


Jolm  ^^^  Lieb 
W.  M.  McFarland 
Harold  Pender 
Calvin  W.  Kice 
Lewis  D.  Rights 
Samuel  Sheldon 
W.  I.  Slichter 
Jesse  M.  Smith 
E.  Gybbon  Spilsbury 
George  C.  Stone 


Bradley  Stoughton 

Mr.  George  C.  Stone  was  added  to  the  Board  on  November 
23, 1917,  as  representative  of  the  American  Institute  of  Mining 
Engineers,  to  take  the  place  of  Mr.  E.  F.  Roeber,  whose 
death  occurred  on  October  17,  1917. 

The  number  of  visitors  to  the  Library  for  the  year  was 
11,.371,  an  average  of  40  daily.  The  service  given  to  both 
visitors  and  non-visitors  was  in  the  f'oi-m  of  551  searches  and 
59  translations.  The  photostat  installed  in  1916  has  proved  its 
value  unequivocally;  the  number  of  orders  was  791,  caUiug 
for  7853  prints. 

Accessions' to  the  Library  during  the  year  amounted  to  2337 
pieces,  and  the  collection  totaled,  on  December  31,  1917, 
132,778  volumes  and  pamphlets. 

Arrangements  were  made  during  the  year  for  the  publication 
of  brief  descriptive  reviews  of  new  books  in  the  publications 
of  the  Founder  Societies.  The  leading  publishers  of  teehjiical 
books  in  America  have  furnished  review  copies  for  this  pur- 
pose, thus  enabling  the  Library  to  present  to  both  engineers 
and  manufacturers  a  timely  and  comprehensive  list  of  nearly 
all  important  technical  books. 

The  Library  has  been  the  recipient  of  some  very  valuable 
gifts,  chief  among  them  being  the  presentation  by  the  Ameri- 
can Society  of  Civil  Engineers  of  the  book  stacks  used  in  their 
building.  These  have  been  removed  to  the  Engineering  Society 
Building  and  have  been  erected  on  the  fourteenth  floor,  where 
they  provide  the  additional  room  which  is  so  badly  needed  at 
the  present  time.  Another  valuable  gift  consisted  of  505  vol- 
umes relating  to  electricity,  presented  to  the  American  Institute 
of  Electrical  Engineers  by  Theodore  N.  Vail. 

Cataloguing  has  progressed  along  two  lines:  one  dealing 
with  new  accessions,  the  other  with  material  already  in  the 
catalogue.  As  stated  in  the  1916  report,  the  catalogue  lacks 
consistency  and  needs  fundamental  and  thoroughgoing  re- 
vision. With  a  view  to  this,  possible  methods  of  revision  have 
been  studied  carefully  and  the  process  to  be  followed  during 
the  coming  year  has  been  selected,  so  that  the  work  can  be 
begun  as  soon  as  the  stack  room  is  completed. 


There  have  been  some  changes  in  the  Library  Staff,  chief 
among  them  being  the  resignation  of  Mr.  Wilham  P.  Cutter 
as  Librarian.  Mr.  Cutter  rendered  faithful,  skilled  sen-ice 
during  a  period  of  six  years,  during  which  the  Library  has 
increased  in  size  and  usefulness  and  has  acquired  a  leading 
position  among  libraries  of  engineering.  As  his  successor,  the 
United  Engineering  Society  engaged,  in  accordance  with  the 
recommendation  of  the  Board,  Harrison  W.  Craver,  Librarian 
of  the  Carnegie  Library  of  Pittsburgh. 

The  components  of  a  good  library  are  an  adequate  collection       j 
of  books  and  periodicals,  a  good  system  of  cataloguing,  con-       I 
venieut  and  rapid  means  of  bringing  books  to  readers  and  an 
eflScient,  willing  staff. 

Considering  the  Librai-y  of  the  United  Engineering  Society 
in  these  respects,  it  can  first  be  said  that  the  book  collection  is,. 
within  its  limits,  probably  the  best  in  this  country,  if  not  in 
the  world.  Widening  the  scope  of  the  Library  by  including 
more  adequately  some  branches  of  engineering,  such  as  chemi- 
cal engineering,  should  be  considered. 

The  present  catalogue  needs  reconstruction,  as  has  already 
been  indicated.  This  will  receive  the  first  attention  during 
1918  and  every  activity  not  immediately  essential  will  be  sub- 
ordinated to  it,  with  the  hope  that  substantial  progress  can  be 
made. 

Certain  rearrangements  of  the  reading-room  furniture  are 
desirable.  The  staff  is  satisfactory  and  is  sufficiently  large  for 
the  present  normal  work  of  the  Library. 

Harrison  W.   Graver. 

BOOK  NOTES 

Everyman's  Chemistry.  The  Cbemist's  Point  of  View  and  His  Recent 
Work  Told  for  the  Layman.  By  Ellwood  Hendrick.  Harper  & 
Bros.,  New  York,  1917.     Cloth,  5xS  in.,  374  pp.     $2. 

An  extremely  readable  account  of  recent  progress  in  the 
science  underlying  the  dye,  the  high'  explosive,  potash,  nitrogen 
— written  for  the  purpose  of  enabling  the  general  reader  to 
obtain  something  like  an  adequate  conception  of  the  prin- 
ciples of  its  organic  and  inorganic  branches,  and  of  the  im- 
portant relations  they  bear  to  modem  life  and  mdustry  and 


The  Essentials  of  Descriptive  Geometry.  By  F.  G.  Higbee,  M.  B., 
Professor  and  Head  of  Department  of  Descriptive  Geometry  and 
Drawing,  The  State  University  of  Iowa.  John  Wiley  &  Sons,  Inc., 
New  York,  1917.  Second  Edition.  Cloth,  6x9  in.,  218  pp.,  170- 
illustrations.     $1.80. 

In  preparing  his  text  the  author  has  aimed  to  include  only 
those  portions  of  descriptive  geometry  which  possess  indus- 
trial utility.  The  subject  is  discussed  from  the  point  of  view 
of  the  draftsman,  and  of  the  three  hundred  odd  problems 
given  a  large  proportion  are  of  an  eminently  practical  nature. 
In  the  present  edition  a  chapter  on  tangent  planes  and  lines 
has  been  added. 

Principles  of  Natural  Fhilosophy.  By  F.  .7.  B.  Cordeirp.  Spon  & 
Chamberlain,  New  York,  1917.  Cloth,  5V4x8  In.,  113  pp.,  24  figs. 
?2.50  net. 

A  compact,  closely  reasoned  study  of  force,  energy  and 
motion,  so  interwoven,  however,  with  file  frequent  speculations 
of  the  author  that  he  has  selected  the  Newtonian  title  used 
as  being  more  appropriate  than  mechanics,  dynamics  or 
physics.     The  methods  of  the  calculus  are  used  throughout. 
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Library  Accessions 

American  Concuetb  Institute.  I*roceed- 
iugs  13th  annual  convention.  Vol.  XIII. 
Purchase. 

Analysis  op  British  Wartlmb  Reports  on 
Hours  of  Work  as  Related  to  Out- 
fUT  AND  Fatigue.  No.  2,  Nov.  1917. 
National  Industrial  Conference  Board. 
Boston,  1917.  Gift  of  National  Indus- 
trial Conference  Board. 

AwROPUiATioN  Acts  of  Pennsylvania, 
1917.     Harrisburg,  l'J17.     Purchase. 

Apuntes  sobre  las  mejoras  maieeiales 
aplicablbs  a  la  America  Latina.  By 
L.  R.  Pezuela.     Lima,  1869.     Purchase. 

Ascertainment  of  Machinery  Values  and 
Losses.  By  John  Hankin.  Read  before 
the  Insurance  Society  of  New  York. 
New  York,  1916.  Gift  of  Insurance  So- 
ciety of  New  York. 

Lb  BfiTON  ARMfi  A  LA  PORTliE  DB  Toos.  By 
Leopold  Malphettes.  Paris,  1911.  Pur- 
chase. 

Birds  of  tub  Anamha  Islands.  (U.  S.  Na- 
tional Museum,  Bull.  98.)  Washington, 
1917.     Purchase. 

Board  op  Civil  Engineers.  Proceedings 
and  Report,  to  consider  the  subject  of 
the  construction  of  a  rail  and  highway 
bridge  across  the  Missouri  River  at 
St.   Louis.      St.   Louis,  1S67.      Purchase. 

Chemistry  op  Colloids,  The.  Part  1, 
Eolloidchemie  by  Richard  Zsigmondy. 
Trans,  by  Ellwood  B.  Spear.  Part  II, 
Industrial  Colloidal  Chemistry  by  Ell- 
wood B.  Spear.  A  chapter  on  Colloidal 
Chemistry  and  Sanitation  by  John 
Foote  Norton.  John  Wiley  &  Sons, 
Inc.,  New  York,  1917.  Cloth,  9  x  G  in., 
288  pp.,  38  illus.,  $3.  Gift  of  the  pub- 
lisher. 

Chemistry  op  Dyestufps.  By  M.  Fort  and 
L.  L.  Lloyd.  Cambridge,  1917.  Pur- 
chase. 

Chicago,  III.,  Public  Efficiency  BtjREAu. 
The  City .  Manager  Plan  (or  Chicago. 
Chicago,  1917.  Gift  of  Public  Efficiency 
Bureau. 

Cretaceous  Theropodous  Dinosaur  Gorgo- 
saurds.  (Canada.  Dept.  of  Mines. 
Memoir   100).     Ottawa,  1917.     Purchase. 

Description  of  the  Recently  Discovered 
Petroleum  Region  in  California, 
WITH  A  Report  on  the  Same.  By  Pro- 
fessor Silliman.  New  York,  186Ji.  Pur- 
chase. 

Digest  op  the  Game,  Fish  and  Forestry 
Laws  op  Pennsylvania,  1917.  Harris- 
burg, 1917.     Purchase. 

Dimensions  and  Weights  op  Gun  Imple- 
ments.    Washington,  1871/.     Purchase. 

Discourse  of  the  Romans  Foot,  and  De- 
narius ;  PROM  Whence,  as  prom  Two 
Principles,  the  Measures  and 
Weights,  Used  by  the  Ancients.  By 
John  Greaves.     London,  16^7.     Purchase. 

Distribution  op  Bird  Life  in  Colombia;  a 
Contribution  to  a  Biological  Survey 
of  South  America.  (American  Museum 
of  Natural  History,  Bull.  vol.  36,  1917). 
Neiv  York,  1917.     Purchase. 

Electrical  New  York  as  Seen  by  Vernon 
Howe  Bailey.  New  York,  19H\.  Gift 
of  New  York  Edison   Co. 


Electric  Vehicle  Hand-Book,  The.  By 
H.  C.  Gushing,  Jr.,  and  Frank  W.  Smith. 
5th  ed.  H.  C.  Gushing,  Jr.,  New  York, 
(copyright  1917).  Flexible  cloth,  7x4 
in.,  388  pp.,  172  illus.,  $2.  Gift  of  the 
authors. 

Exporters'  Directory  of  Japan,  The.  Im- 
perial Commercial  Museum  of  the  Depart- 
ment of  State  for  Agriculture  and  Com- 
merce. Tokyo,  1917.  Flexible  cloth,  9x6 
in.,  26  pp.     $2.50. 

Fbhro-Carril  Central  Tbasandino.  In- 
forme  del  Ingeniero  en  Jefe.  D.  Er 
nesto  Malinowski.  Seccion  del  Callao  y 
Lima  a  la  Oroya  y  Presupuesto  de  la 
Obra.      Lima,  1869.      Purchase. 

Ferro-Carril  de  Arequipa.  Documentos 
relatives  a  esta  empresa.  Lima,  1S09. 
Purchase. 

Flotation.  By  T.  A.  Rickard  and  O.  C. 
Ralston.  Mining  &  Scientific  Press.  San 
Francisco,  1917.  Cloth,  9x6  in.,  416  pp., 
131   illus.,   $3.     Gift  of  the  publisher. 

Galvanic  Batteries  and  Electrical  Ma- 
chines, as  used  in  torpedo  operations. 
Parts  I  and  III.  By  J.  P.  Merrell. 
Newport,  R.  I.,  187!,,  1875.     Purchase. 

General  Electric  Company's  Medical 
Service  and  Hospital.  Schenectady, 
n.  d.     Gift  of  C.  M.   Ripley. 

Geology  op  Massachusetts  and  Rhode 
Island.  (U.  S.  Geological  Survey.  Bul- 
letin 597).  Washington,  1917.  Pur- 
chase. 

Graphics.  By  H.  W.  Spangler.  John  Wiley 
&  Sons,  Inc.,  New  York,  1917.  Cloth, 
9x6  in.,  95  pp.,  88  UIus.,  $1.25.  Gift 
of   the   publisher. 

Greenhouses.  By  W.  J.  Wright.  Their 
Construction  and  Equipment.  Orange 
Judd  Company,  New  York,  1917.  Kegan 
Paul,  Trench,  Trubner  &  Co.,  Ltd.,  Lon- 
don, 1917.  Cloth,  8x5  in.,  269  pp., 
131  illus.,  $1.60.     Gift  of  the  publisher. 

Gunnery  Notes.  U.  S.  Navy,  1871.  Pur- 
chase. 

Gunpowder  as  an  Element  in  the  Prob- 
lem op  Modern  Ordnance.  (Naval  Ord- 
nance Paper,  No.  1).  Washington.  Pur- 
chase. 

Handbook  foe  Cane-Sugar  Manufacturers 
AND  Their  Chemists,  A.  By  Guilford  L. 
Spencer.  6th  ed.,  enl.  John  Wiley  & 
Sons,  Inc.,  New  York,  1917.  Leather, 
7x4  in.,  561  pp.,  97  illus.,  $3.50.  Gift 
of   the    publisher. 

Hand-Made  Paper  and  Its  Water  Marks  : 
a  bibliography.  By  Dard  Hunter.  Marl- 
borough-on-Hudson.  Nciv  York,  1916. 
Gift  of  Technical  Association  of  the 
Pulp  and  Paper  Industry. 

Harbor  and  Port  Terminal  Facilities 
AND  Works.  By  H.  McL.  Harding. 
Washington,   1917.      Gift    of    author. 

Health  op  the  Worker.  Dangers  to  health 
in  the  factory  and  shop  and  how  to 
avoid  them.  By  C.  E.  A.  Winslow. 
Metropolitan  Insurance  Company.  New 
York,  1918.  Gift  of  Metropolitan  Insur- 
ance Company. 

Hydraulic  Mining  DiSbris  in  the  Sierra 
Nevada.      (IT.   S.  Geological   Survey.  Pro- 


fessional paper  105).     Washington,  1917. 
Purchase. 

An  Introduction  to  Theoretical  and  Ap- 
plied Colloid  Chemistry.  By  Dr. 
Wolfgang  Ostwald.  The  World  of  Neg- 
lected Dimensions.  Authorized  trans- 
lation from  the  German  by  Dr.  Martin 
H.  I'lscher.  John  Wiley  &  Sons,  Inc., 
New  York,  1917.  Cloth,  9x6  in.,  232 
pp.,  45  illus.,  1  port.,  $2.50.  Gift  of 
the   publisher. 

Iron  Ore  Occurrences  in  Canada.  Vol.  I, 
with  maps.  (Canada,  Department  of 
Mines,  no.  217.)  Ottawa,  1917.  Pur- 
chase.. 

Laws  of  Pennsylvania,  1917.  Harrisburg, 
1917.      Purchase. 

Lecture  on  the  Late  Improvements  in 
Steam  Navigation  and  the  .\rts  of 
Naval  Warfare,  With  a  Brief  Noticb 
OF  Ericsson's  Caloric  Engine.  By  J. 
O.  Sargent.     New  York,  ISVi.     Purchase. 

Magnalite  Piston  Design.  Ed.  2.  By  Jos. 
Leopold.  Nexc  York,  1917.  Gift  of 
Walker    M.    Levett    Co. 

Mineral  Indu.stries  of  the  United 
States.  Coal  products  :  an  object  lesson 
in  resource  administration.  (U.  S.  Na- 
tional Museum.  Bull.  102,  pt.  1). 
Washington,    1917.      Purchase. 

Mineral  Industries  of  the  United- 
States.  Sulphur — An  example  of  In- 
dustrial independence.  (U.  S.  National 
Museum,  Bull.  102,  pt.  3).  Washing- 
ton,  1917.      Purchase. 

Modern  Gasworks  Practice.  By  Alwyne 
Meade.  D.  Van  Nostrand  Co.,  New 
York,   1916.     Purchase. 

Modern  Seamanship.  Ed.  7.  By  Austin  M. 
Knight.    Neio  York,  1917.    Purchase. 

Movable  Torpedoes,  Submarine  Guns  and- 
Rockets,  Lecture  on  Drifting  and 
Automatic.  By  F.  M.  Barber.  New- 
port, It.  J.,  1871,.     Purchase. 

Nature  op  Solution,  By  Harry  C.  Jones. 
D.  Van  Nostrand  Co.,  New  York,  1917. 
Purchase. 

New  Dictionary  of  the  French  and  Eng- 
lish Languages.  By  E.  C.  Clifton  and 
A.  Grimaux.  2  vols.  Paris,  n.  d.  I'ur- 
chase. 

New  York  City.  Building  Code  as  amend- 
ed to  July  17,  1917,  with  laws  and  reg- 
ulations governing  building  construc- 
tion.    New  York,  1917.     Purchase. 

Non-Technical  Chats  on  Iron  and  Steel. 
By  LaVerne  W.  Spring.  Their  Applica- 
tion to  Modern  Industry.  -Frederick  A. 
Stokes  Company,  New  York  (copyright 
1917).  Cloth,  8x6  in.,  358  pp..  294 
illus.,    $2.50.      Gift   of    the   publisher. 

L'organizzazione  INDUSTRIALE  secoxuo  il 
Taylor.  Estratto  dalla  Rivista  di  ar- 
tiglieria  e  genio,  vol.  HI,  1917.  Itoma, 
1917. 

Panama  Canal.  Annual  Report  of  the  Gov- 
ernor. 1917.  Washington,  1917.  Pur- 
chase. 

Pennsylvania  Railroad  Company.  In- 
structions governing  the  use  of  explo- 
Fives.  Philadelphia,  1913.  Gift  of  Com- 
p:ii.y. 


FlTBOLBO  Cbudo  como  Combdstiblb.  l!y 
Eduardo  M.  Wilson,  n.  p.  n.  d.  Gift  of 
autlior. 

Peaciical  Pteometey.  By  Ervin  S.  Ferry, 
Glenn  A.  Shook,  Jacob  K.  Collins.  The 
Theory,  Calibration  and  Use  of  Instru- 
ments for  the  Measurement  of  High 
Temperatures.  John  Wiley  &  Sons,  Inc., 
iVeto  yorfc,  1911.  Cloth,  8x6  in.,  147 
pp.,  73  illus.,  $1.50.  Gift  of  the  puli- 
lisher. 

A  Peacticb  Book  in  Elbmentabi  Mbtal- 
LDBGY.  By  Ernest  Edgar  Thum.  John 
Wiley  &  Sons,  Inc.,  Aeio  York,  1911. 
Cloth,  9x6  in.,  313  pp.,  59  illus.,  $2.75. 
Gift   of   the   publisher. 

Peouuction  of  Coal  and  Coke  in  Canada, 
1916.       Ottawa,    1911.      Purchase. 

Peoperties  of  Steam  and  Ammonia.  By 
G.  A.  Goodenough.  2d  ed.  John  Wiley 
&  Sons,  Inc.,  New  York,  1911.  Cloth, 
10  X  7  in.,  126  pp.,  7  illus.,  3  pi.,  $1.2.j. 
Gift   of   the   publisher. 

PULPWOOD  Consumption  and  Woou-Polp 
Peoduction,  1916.  (U.  S.  Dept.  of  Ag- 
riculture) .    Pnichase. 

Pdtnam's  Correspondence  Handbook.  A 
work  of  reference  designed  to  promote 
efflciency  in  business  correspondence. 
By  Eleanora  Banks.  New  York,  19U. 
Purchase. 

Hadio  Communication.  By  John  Mills. 
Theory  and  Methods  with  an  Appendix 
on  Transmission  Over  Wires.  McGraw- 
Hill  Book  Co.,  Inc.,  New  York,  1917. 
Leather,  7x5  in.,  205  pp.,  126  illus. 
Gift  of   the   publisher. 

Range  of  Electric  Searchlight  Projec- 
tors. By  Jean  Key,  translated  by  J.  H. 
Johnson.  Van  Nostrand,  New  York, 
1911.      Purchase. 

Rbclaiming  the  Arid  West.  By  George 
Wharton  James.  The  Story  of  the 
United  States  Reclamation  Service. 
Dodd,  Mead  and  Company,  ^eio  York, 
1911.  Cloth,  9x6  in.,  411  pp..  67  iUiis.. 
$3.50.      Gift    of    the    publisher. 

The  Reffie  Gdn.  Ordnance  Notes.  1813. 
Purchase. 

Rblation  of  Puee  Science  to  Industrial 
Research.  By  J.  J.  Carty.  (From 
Smithsonian  Report  for  1916,  p.  523- 
31).      Washington,   1911.      Purchase. 

Shoeter  Contributions  to  General  Geol- 
OQY,  1910.  (U.  S.  Geological  Survey 
Professional  paper  98).  Washington, 
1911.      Purchase. 

Sodth  American  Opinions  on  the  War, 
translated  from  the  Spanish  by  P,  H. 
Goldsmith.  Washington,  1911.  Gift  of 
Carnegie  Endowment  tor  International 
Peace. 


Standard  Wiring  for  Electeic  Lioht  and 
Power.  By  H.  C.  Gushing,  Jr.  23d  ed. 
As  Adopted  by  the  Fire  Underwriters  of 
the  United  States.  In  Accordance  with 
the  National  Electrical  Code,  with  Ex- 
planations, Illustrations  and  Tables 
Necessary  for  Outside  and  Inside  Wir- 
ing and  Construction  for  All  Systems. 
Together  with  a  Section  on  House  Wir- 
ing. H.  C.  Gushing,  Jr.,  Neto  York, 
19n.  Leather,  7x4  in..  360  pp.,  47 
illus.      Gift    of   the    author. 
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Submarine  Boats  and  Their  Application 
TO  Torpedo  Operations,  lecture  on,  by 
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Purchase. 

Sueface  Water  Supply  of  the  United 
States,  1914.  Pt.  IX — Colorado  River 
Hasin.  (U.  S.  Water  Supply  Paper 
389)  ;  Pt.  X— The  Great  Basin.  (H.  S. 
Water  Supply  Paper  390).  Washing- 
ton,   1911. 

1913.      Pt.    Vlll-Westeru    Gulf    of 

Mexico  Basins.  (U.  S.  Wattr  Supply 
Paper  408).  Washington,  1917;  Pt.  Ill — 
Ohio  River  Basin  (U.  S,  Water  Sup- 
ply Paper  403).     Washington,  1911. 

1916.      Pt.    VIII— Western    Gulf  ot 

Mexico  Basins  (U.  S.  Water  Supply  Pa- 
per 438).     Washington,  1911.     Purchase. 

System  of  Geo.metry  and  Teigonometby  ; 
together  with  a  treatise  on  survey- 
ING.  4th  ed.  By  Abel  Flint.  Bartford, 
191S.      Gift    of   C.    T.   Church. 

Tables  op  Cubic  Contents  of  Levee  Em- 
bankments. Designed  by  Arthur  Al- 
vord  Stiles.  Bulletin  No.  5  of  the  State 
Reclamation  Department  of  Texas,  June. 
1917.  State  Reclamation  Department. 
Austin,  1911.  Leather,  9x6  in.,  212 
pp..    1    pi. 

Tables  of  Velocity  of  Water  in  Open 
Channels  Derived  from  Kutter's 
Formula.  By  Arthur  Alvord  Stiles. 
Bulletin  No.  6  of  the  State  Reclamation 
litpartment  of  Texas.  August,  1917. 
State  Reclamation  Department,  Atistin, 
1911.     Leather,  9x6  in.,  130  pp. 

Talking  Gloves  for  the  Deaf  and  Blind; 
Their  Value  to  Men  Injured  in  the 
Present  War.  Cleveland,  1911.  Gift  ot 
Harold    T.    Clark, 

Teaching  Physics  to  Students  of  Engi- 
neering, report  of  the  Committee.  By 
Dayton  C.  Miller.  (Reprinted  from  the 
Proc.  of  the  Soc.  for  the  Promotion  of 
Engineering  Education,  v.  24,  1916). 
Gift    of   D.    C.    Miller. 

Tests  of  Oxyacetylene  Welded  Joints  in 
Steel  Plates.  (Illinois  Univ.  Bulletin 
no.  98,  Engineering  Experiment  Sta- 
tion).     Urhana,  1911.     Purchase. 

Theoretical  Researches  on  the  Effect.^ 
of  Gunpowder  and  Other  Explosives. 
By  M.  E.  Sarrau,  translated  by  Lieut. 
Meigs.  Part  I.  Washingtoti,  188S.  Pur- 
chase. 

Thomas'    Register   of   American    Manufac- 
turers, 1917.     9th  ed.     Thomas  Publish- 
ing   Company,    New    York,   1911.      Cloth, 
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publisher. 

Tr.4tt.ito  di  Chimica  Analitica  Applicata. 
Vol.  II.  By  Vittorio  Villavecchia. 
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Union  of  South  Africa.  Department  of 
Mines  and  Industries.  Annual  Report 
of  the  Government  Mining  Engineer. 
1916.     Pretoria,   1911.     Purchase. 

United  States  Rifles  and  Machine  Guns. 
By  Fred  H.  Colvin  and  Ethan  Viall.  A 
Detailed  Account  of  the  Methods  Used 
in  Manufacturing  the  Springfield,  1903 
Model  Service  Rifle ;  also  Descriptions 
of  the  Modified  Enfield  Rifle  and  Three 
Types    of    Machine    Guns.      McGraw-Hill 
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Book  Company,  Inc. ;  Hill  Publishing 
Co.,  Ltd.,  New  York,  London,  1917. 
Cloth,  12  X  9  in.,  332  pp.,  2347  illus., 
$3.     Gift   of  the   publisher. 

Whitehead  Torpedo,  lecture  on.  By  F.  M. 
Barber.      Neicport,  R.I.,  1815.     Purchase. 

Zapata    Chronograph.      By    J.    D.    Marvin. 

Translated  from  the  Madrid  Edition. 
A.nnapolis,  1815.     Purchase. 

Gift  of  the  Society  fob  Electrical 
Development. 
Aims  and  Achievements.     A  brief  summary 
of    what    the    Society    is    accomplishing 
for  its  members  and  for  the  entire  elec- 
trical   industry. 

How  TO  Make  Your  Show  Window  Pay 
Your  Rent.  A  "  how  to  "  booklet  with 
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plays. 

Industrial  Heating  as  a  Central  Station 
Load.      Part    2 — The   utilization    of   the 

heat    of   electric    energy. 

More  Than  3000  Uses  for  Electricity 
(revised   edition). 
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Gift  of  Alfred  D.  Plinn. 
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of  the  contracts  and  drawings  issued  by  the 
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ence value  of  the  set.  The  gift  was  obtained 
through  the  kindness  of  Mr.  Alfred  D.  Flinn, 
Deputy  Chief  Engineer  of  the  Board  of  Wa- 
ter   Supply. 

Gift  of  Illuminating  Bnoinbbbino  Society. 
The  Illuminating  Engineering  Society  has 
presented  to  the  Library  some  eighty  vol- 
umes relating  to  the  gas  industry,  among 
which  are  many  of  decided  Interest.  These 
had  been  presented  to  them  by  Dr.  William 
Paul  Gerhard,  but  the  Society,  believing  that 
the  convenience  of  all  would  be  best  served 
by  collecting  all  engineering  material  to- 
gether, has  secured  Dr.  Gerhard's  consent  to 
this  disposition   of  his  gift. 

Gift    of    N-ational    Limb    MANtJFACTnBEES' 

ASSOCI.ATIOX — Hydrated  Lime  Buebau. 
Bulletin  A-5.     Modern  Methods  in  Concrete 
Construction. 

A-6.  Promoting  the  flow  of  con- 
crete   in   pipes   and   forms. 

F-3.      Watertight    concrete. 

J.  Ideal  mortar  for  brick  ma- 
sonry.     Mortar    no.    5. 

Pamphlet  E.  Standard  specifications  for 
hydrated   lime  plastering. 

K.       Improving     concrete     roads — 

the  effect  of  hydrated  lime. 

Teeatise  on  Interior  Plastering  for  the 
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R.   C.   Haff. 
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fications issued  by  the  Aqueduct  Commis- 
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covering  the  contracts  in  connection  with 
the  Croton  Aqueduct.  The  estimates  and 
bids  for  the  construction  of  the  various  parts 
of  the  work  have  been  inserted  in  this  set. 
adding  much  to  its  value  for  reference. 
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THE  NEW  BY-LAWS  GOVERNING  SECTIONS  OF  THE  A.S.M.E. 
WHAT  THEY  PERxMIT  AND  ENCOURAGE 


By  LOUIS  C.  MARBURG,  NEW  YORK,  N.  Y. 
Member,  Committee  on  Local  Sections 


THE  task  has  been  assigned  to  me  to  speak  on  the  new- 
Local  Sections  By-Laws'  of  'The  American  Society 
of  Mechanical  Engineers.  I  will  say  something  re- 
garding their  history  and  will 
try  to  point  out  a  few  para- 
graphs that  appear  of  interest 
in  connection  with  the  routine 
operation  of  the  Local  Sec- 
tions. I  will  consider  mainly, 
however,  those  characteristics 
of  the  new  by-laws  which  seem 
■to  show  a  new  spirit  and  which 
recognize  modern  tendencies  in 
the  engineering  profession  and 
elsewhere;  and  will  also  devote 
some  consideration  to  these 
tendencies  themselves  and  to 
the  activities  they  suggest. 

Previous  to  the  acceptance  of 
these  new  by-laws,  the  Con- 
stitution, By-Laws  and  Rules 
of  the  Society  contained  but 
scant  reference  to  any  Local 
Section  activity.  There  was  a 
paragraph  in  the  Constitution 
permitting    the   •formation    of 

professional  sections  and  geographical  groups,  and  there  were 
rules  regulating  both  in  a  rather  mdeflnite  way,  and  taking 
little  account  of  the  gi-eat  difference  between  them.  The 
Local  Sections  movement  increased  rather  independently  of 
these  rules;  and  it  might  seem  that  more  elaborate  by-laws 
were  quite  unnecessary.  The  Committee  on  Local  Sections 
felt,  however,  that  a  certain  amount  of  uniformity  in  mat- 
ters of  routine  was  advisable  and  that,  furthermore,  the 
experience  of  older  and  successful  Sections  might  be  made 
available,  in  the  form  of  by-laws,  to  new  Sections.  There- 
fore it  appointed  some  time  last  year  a  sub-committee  con- 
sisting of  Prof.  Walter  Rautenstrauch  and  myself  to  prepare 
a  draft  for  new  by-laws.  This  draft  was  submitted  to  the 
Local  Sections  delegates  a  year  ago  for  criticism  and  sug- 
gestions; it  was  modified  in  accordance  with  some  of  the 
ideas  expressed  at  that  time  and  submitted  to  the  Council. 
After  being  referred  to  the  Committee  on  Constitution  and 
By-Laws  for  proper  codification  and  comment,  and  after 
some  joint  work  between  this  Committee  and  your  committee, 
these  by-laws  finally  emerged  and  were  passed  by  the  Council 
at  its  October  1917  meeting.  If  any  details  do  not  meet 
with  the  Sections'  approval,  it  should  be  remembered  that 
all  laws  are  compromises,  except  those  made  by  an  autocrat, 
which  generally  please  but  one  person — the  autocrat  himself. 

The  New  By-Laws  and  Their  Interpretation 

The  by-laws  naturally  contain  several  paragraphs  pertain- 
ing to  matters  of  routine,  such  as  the  procedure  in  forming 


In  the  Technical  Section  of  this  issue  of  The 
Journal  appear  the  first  papers  before  the  Local 
Sections  of  the  Society  this  season. 

The  Sections  papers  will  be  continued  in  the 
April  and  May  issues,  and  then  again  in  the  is- 
sues following  the  Spring  Meeting.  Several 
good  papers  are  on  hand. 

In  connection  with  these  Sections  papers  it 
is  of  interest  to  note  that  the  Local  Sections,  act- 
ing on  the  suggestion  of  the  Committee  on  Local 
Sections,  are  now  appointing  papers  and  re- 
search sub-committees  to  develop  the  relations 
between  the  Sections  and  the  Meetings  and  Pub- 
lication Committees  of  the  Society. 

This  is  a  significant  move — it  means  that  the 
way  is  being  paved  for  the  complete  nationali- 
zation of  the  proceedings  of  the  Society,  so  that 
these  proceedings  will  truly  constitute  a  record 
of  mechanical  engineering  progress  in  America. 


Address  delivered  before  the  Conference  of  Local  Sections  Delegates 
of  the  Society  at  the  Annual  Meeting  of  The  American  Society  op 
Mechanical  ExgineerSj  New  York,  December  1917. 


a  new  Section,  the  definition  of  territory  and  membership, 
the  personnel  and  duties  of  the  local  committees,  the  method 
and  time,  of  election,  contributions  on  the  part  of  the  parent 

Society  and  the  use  of  such  con- 
tributions, the  use  of  uniform 
stationery,  etc.,  all  of  which 
aim  at  unifying  Sections  pro- 
cedure, to  the  strength  of  the 
organization. 

More  interesting  than  these 
is  the  paragraph  on  "  Local 
Section  metnbers,"  granting  to 
each  Section  the  right  to  in- 
clude a  new  class  of  member- 
ship, if  it  so  desires — local 
members  of  the  Section  who 
are  not  members  of  the  parent 
Society.  Any  dues  collected 
from  such  local  members  belong 
to  the  Section,  and  the  parent 
Society  has  no  control  over 
their  disbursement.  Opinions 
will  vary  as  to  the  advisability 
of  permitting  this  class  of  local 
membership, — they  will  vary 
mainly  on  account  of  the  differ- 
ence in  problems  that  Sections  have  to  meet  and  owing  to  the 
difference  in  local  conditions.  Some  Sections  have  such  mem- 
bers, others  may  find  it  useful  to  have  them,  others  may  not. 
The  decision  rests  with  the  Sections  themselves. 

U.SEFUL  Activities  of  the  Sections 

On  Section  activities  the  new  by-laws  contain  a  number 
of  paragraphs.  Here,  of  course,  there  is  a  great  deal  to 
say,  for  the  activity  of  the  Sections  is  necessarily  the  activity 
of  the  Society.  Papers  shall  be  read,  that  is  a  matter  of 
course.  It  has  always  been  the  main  function  of  our  Society 
and  there  is  no  new  suggestion  in  this.  Attention,  however, 
should  be  called  to  the  paragraph  suggesting  that  such  papers, 
after  being  read  before  the  Sections,  be  submitted  to  the 
Committee  on  Meetings  and  to  the  Publication  Committee 
for  possible  further  use.  It  is  urged  that  this  practice  be 
generally  adopted.  It  will  furnish  to  The  Journal  much 
valuable  material.  It  will  also  tend  to  improve  the  quality 
of  papers  read  before  Sections,  because  the  author  of  a  well- 
prepared  address  will  be  assured  of  a  larger  audience,  par- 
ticularly if  his  paper  is  accepted  for  a  general  meeting  of 
the  Society  and  published  in  the  Transactions. 

Another  recognized  activity  consists  in  social  functions  and 
the  fostering  of  acquaintanceship  among  engineers,  an  im- 
portant and  a  very  useful  part  of  the  Sections  work. 

The  Keynote  op  All  Sections  Work — Cooperation 

Foremost,  however,  of  all  the  activities  mentioned  in  the 
by-laws  appears  to  be  cooperation.     Cooperation  with  other 
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engineering:  organizations,  be  they  local  engineering  societies 
or  seetions  of  other  national  societies,  and  cooperation  with 
other  organizations  of  whatever  kind,  in  any  enterprise  having 
the  approval  of  the  Section.  We  cannot  too  earnestly  recom- 
mend the  coijperation  with  other  local  sections  and  the  affilia- 
tion with  local  engineering  societies  or  clubs.  The  experience 
in  St.  Louis,  Philadelphia,  Milwaukee  and  other  cities  has 
been  so  extremely  satisfactory  that  it  should  encourage  similar 
combinations  in  other  localities.  The  recognition  of  coop- 
eration in  other  than  strictly  professional  work,  which  is 
accorded  in  the  paragraphs  referred  to,  is  a  radical  innova- 
tion in  the  poliej-  of  our  Society,  but  more  will  be  said  on 
this  particular  point. 


By-Laws  Constructive,  Not  Obstructive 

Perhaps  after  my  introductory  remarks  about  a  new  spirit 
expressed  in  our  By-Laws,  this  short  resume  has  proven 
disappointing.  Perhaps  a  casual  glance  over  these  by-laws 
does  not  show  anything  so  strikingly  novel.  Perhaps  also,  and 
probably,  some  real  or  contemplated  activity  in  some  of  the 
Sections  has  already  been  along  the  lines  suggested  in  all  the 
paragraphs  on  Sections  activity.  Let  me  express  right  here 
and  most  emphatically,  that  these  by-laws  are  not  believed  to 
point  the  way  to  sometliing  never  thought  of  before,  they 
do  not  contain  a  single  new  and  brilliant  thought;  but  they 
do,  it  is  believed,  take  proper  cognizance  of  changing  ideas 
and  of  newer  tendencies.  They  do  not  stand  in  the  way  of 
certain  aims  which  should  be  encouraged  and  which  are 
welcomed  by  the  engineer  of  vision  and  by  the  iirm  belie^■er 
that  the  engineering  profession  has  liigher  ideas  than  perfec- 
tion in  the  calculation  of  stresses  and  the  design  of  machinery 
and  structures. 


By-Laws  Recognize  Modern   Tendencies 

In  discussing  more  fully  the  spirit  of  the  new  by-laws  and 
the  degree  to  which  they  show  recognition  of  modern  tenden- 
cies, we  must  take  these  tendencies  themselves  into  con- 
sideration. 

First,  these  by-laws  seem  to  express  a  spirit,  not  only  of 
democrac3',  but  of  a  particular  kind  of  democracy.  Democ- 
racy, which  in  its  political  sense  means  majority  rule,  we 
have  of  course  always  had  in  our  Society  whenever  the  mem- 
'  bers  were  sufficiently  interested  to  use  their  power.  But  even 
if  members  everywhere  could  be  induced  to  take  an  equal 
amount  of  interest  in  the  affairs  of  our  Society,  majority 
rule  alone  would  not  yet  be  satisfactory.  Majority  rule  of 
a  certain  kind  is  unendurable  and  more  tyrannical  than  the 
rule  of  many  an  autocrat.  If  vital  questions  atfecting  a 
small  community  are  decided  by  the  majority  of-  fifteen 
or  twenty  million  voters  in  a  huge  country,  it  is  small  con- 
solation for  this  community  to  know  that  a  decision  against 
its  wishes  and  its  vital  interests  has  been  reached  by  the 
rules  of  democracy.  Not  only  may  injustice  result  from 
having  a  government  so  far  removed  from  those  it  governs, 
but  there  may  arise  a  feeling  of  helplessness  and  a  lack  of 
interest.  Bertrand  Russell  saj's  in  one  of  his  books:  "The 
modern  great  state  is  harmful  from  its  vastness  and  the  re- 
sulting sense  of  individual  helplessness.  Even  in  a  democracy, 
all  questions  except  a  very  few.  are  decided  by  a  small  number 
of  officials  and  eminent  men;  and  even  the  few  questions 
which  are  left  to  the  popular  vote  are  decided  by  a  diffused 
mass-psychology,  not  by  individual  initiative." 


Sections  Require,  and  Retain,  Selp-Determination 

It  is  this  feeling  of  helplessness,  this  suppression  of  the  in- 
dividual initiative,  which  we  must  guard  against  even  in  an  or- 
ganization having  only  9000  voters  instead  of  fifteen  or  twenty 
or  thirty  millions.  Engineers  in  districts  remote  from  New 
York  require  an  organization  nearer  to  themselves  than  the 
national  society,  nearer  not  only  in  distance  but  in  interest.  It 
is  to  this  need  that  the  whole  Sections  movement  owes  its  ex- 
istence, and  it  is  self-evident  that,  in  order  to  do  their  best, 
such  local  organizations  require  the  greatest  degree  of  self- 
determination  and  the  greatest  freedom  from  outside  inter- 
ference consistent  with  harmonious  cooperation  with  the  parent 
Society.  Sections  must  manage  their  own  affairs;  they  will 
know  their  local  needs  and  conditions,  and  as  long  as  they  do 
not  commit  the  national  society  by  any  of  their  actions,  little 
control  from  headquarters  will  be  needed;  and,  no  doubt, 
affairs  will  be  handled  properly  and  to  the  best  interests  of  the 
Sections  themselves. 

Let  nobody  fear  that  the  position  of  the  parent  society  will 
be  impaired  by  this'  policy.  Let  nobody  fear  sectarianism. 
The  danger  of  our  present  world  organization  lies  not  in  too 
little  centralization  of  power  but  in  the  excess  of  such  central- 
ized power.  Government  too  far  removed  from  the  individual 
voter  is  offensive,  in  fact,  it  is  dangerous.  Let  us  realize  this, 
let  us  have  strong  sections  taking  interest  in  local  affairs. 
Home  rule,  which  to  so  great  an  extent  has  been  responsible 
for  the  success  of  our  national  government,  must  be  the  order 
of  the  day  in  the  world  that  is  to  come.  Let  us  have  it  in  our 
Society  and  in  our  Section  management. 

Cooperation  and  More  Cooperation — W^hat  It  Can  Do 

As  stated,  the  By-Laws  suggest  cooperation,  cooperating 
mainly  with  other  engineering  groups  like  local  sections  of 
other  national  societies  and  local  engineering  societies,  but  also 
with  other  organizations  of  whatever  kind  for  the  furtherance 
of  objects  benefiting  the  engineering  profession  or  the  com- 
munity at  large.  Cooperation  with  other  engineering  societies 
or  sections,  aside  from  being  a  necessity  in  communities  where 
our  Sections  are  too  small,  lends  variety  to  meetings,  helps  to 
secure  better  papers,  and  avoids  duplication  of  work  in  many 
instances.  But  mainly  it  is  to  be  recommended  because  en- 
gineers of  different  branches  should  come  in  closer  touch, 
should  know  and  understand  each  other  better,  each  other's 
work  and  problems  and  difficulties.  They  should  discuss  more 
the  joint  interests  of  our  profession,  our  aims  and  hopes  and 
ideals.  They  should  plan  more  for  joint  work,  of  which  there 
is  plenty. 

There  is  standardization,  so  far  almost  exclusively  done  by 
individual  engineering  societies.  It  seems  that  a  great  deal 
could  be  done  by  having  national  societies  cooperate  to  establish 
national  standards,  instead  of  A.I.E.E.  standards,  S.A.E. 
standards,  A.S.M.E.  standards,  and  whatever  they  all  may  be. 

And  do  not  let  us  stop  at  the  national  frontiers.  Let  us  join 
with  foreign  engineers  to  establish  international  standards. 
We  are  learning  much  just  now  regarding  the  lack  of  inter- 
national uniformity,  when  we  are  doing  so  much  work  for  the 
European  nations  who  have  different  standards,  yes,  who  even 
have  different  systems  of  measurements.  Some  beginning  has 
been  made,  and  just  now  the  International  Aircraft  Standards 
Board  in  Washington  is  doing  useful  work. 

But  not  only  for  war  is  such  standardization  desirable,  it  is 
important  also  in  the  work  of  peace.  We  have  entered  the 
group  of  nations  which  export  industrial  products  to  a  large 
extent.     Our  weakness  in  manufacturing  is  special  work;  oui 
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strength,  quantity  manufacture  of  standardized  products.  In- 
ternational standardization  would  be  of  greater  benefit  to  us 
thap  to  almost  any  other  nation. 

Cooperation  with  other  engineers  will  also  help  us  to  in- 
crease and  to  exert  the  influence  of  the  engineering  profession. 
Strong  local  engineering  societies,  to  which  are  affiliated  all 
the  sections  of  the  national  societies,  are  the  best  guardians 
of  the  engineer's  local  interests.  Cooperation  with  non- 
engineering  organizations  will  also  increase  the  influence  of 
engineers  and  will  make  available  to  the  community  their 
services  and  advice  on  subjects  on  which  their  knowledge  is 
greater  and  their  judgment  better  than  that  of  the  average 
citizen. 

How  far  a  section  or  any  engineering  society  should  go  in 
taking  up  subjects  not  closely  related  to  engineering  or  the 
engineering  profession,  it  is  of  course  impossible  to  advise. 
When,  however,  an  engineering  society  takes  an  official  stand, 
it  should  be  only  on  a  matter  affecting  the  engineer  as  such, 
but  regardless  as  to  whether  it  is  engineering,  work  or  economic 
and  social  legislation. 

Broaden.s  the  Engineer,  Brings  Him  in  Touch  with 
Affairs 

Hand  in  hand  with  cooperation  goes  the  broadening  of  the 
engineer.  Cooperation  widens  our  horizon,  and  a  wider 
horizon  in  turn  enables  us  to  cooperate  better.  I  want  to  make 
a  strong  plea  for  a  broader  scope  of  the  engineer's  interests, 
for  a  broader  education.  I  mean  not  only  broader  school  and 
college  education.  I  want  to  plead  especially  that  the  engineer, 
after  graduation,  continue  not  only  study  and  interest  in 
engineering  subjects  other  than  his  own,  but  also  in  economic 
and  social  questions,  which  so  vitally  affect  our  work.  The 
knowledge  we  acquire  in  college  is  valuable,  but  the  best  thing 
we  can  take  with  us  from  college  into  after  life,  as  James 
Bryce  once  expressed  it,  is  the  taste  for  knowledge.  Do  not 
let  us  lose  that,  do  not  let  the  young  man  lose  it  when  he  comes 
from  college  and  when  he  necessarily  must  specialize  to  a  great 
extent  in  order  to  get  a  start. 

No  period  in  the  world's  history  has  been  so  under  the  in- 
fluence of  engineering  work  and  development,  as  the  present; 
during  no  previous  period  has  the  engineer  himself  depended 
to  such  an  extent  on  economic  and  social  conditions  as  now. 
Is  it  then  not  logical  to  say  that  the  engineer  should  and  must 
now  be  in  closer  touch  with  the  legislation  and  administration 
of  country,  state,  and  city  than  ever  before? 

The  world  is  moving  fast  just  now.  When  we  are  fixing 
prices  of  food,  of  fuel,  of  raw  and  partly  finished  products, 
when  we  consider  control  and  even  operation  of  our  railroads 
by  our  Government,  we  certainly  have  adopted  economic  ideas 
not  in  favor  heretofore.  When  the  Conference  of  Organized 
Labor  is  addressed  by  the  President  of  the  United  States,  and 
when  the  executive  council  of  this  same  organized  labor  files 
a  resolution  outlining  a  foreign  policy  for  the  nation  and  in- 
sisting upon  participation  in  the  peace  conference  by  labor 
delegates,  certainly  changes  are  taking  place  in  our  country. 

And  with  it  all,  these  changes  seem  but  small  compared  with 
those  across  the  ocean.  Any  class  ,of  men  so  vitally  affected  by 
economic  and  labor  conditions  as  the  engineers  must  study 
these  developments;  anybody  but  him  who  lives  in  dreamland, 
must  reckon  with  them.  Do  not  deceive  yourselves  by  thirJ:^- 
ing  that  except  for  the  one  great  revolution  the  changes  going 
on  are  not  so  vital  and  that  things  may  get  back  to  where  they 
were  before.  Try  to  compare  today  with  yesterday.  If  you 
can  discover  a  milestone  in  the  past  ten  or  fifteen  years  ago 


which  indicates  conditions  as  they  were,  compare  and  you  will 
realize  the  journey  we  have  taken.  You  are  so  accustomed  to 
plotting  curves.  Plot,  so  to  speak,  your  curves  of  economic  and 
social  changes  with  the  abscissa  time.  See  how  they  changed 
from  past  to  present  and  try  to  divine  where  they  will  lead 
in  future. 

The  question  of  the  standing  enjoyed  by  our  profession  will 
solve  itself  if  we  but  broaden  and  cooperate.  In  the  past  the 
engineer  has  specialized,  and  with  ability  and  strenuous  effort 
he  has  succeeded  in  doing  great  things.  But  too  often  it  has 
been  someone  else  who  coordinated  and  directed  and  interpreted 
his  efforts  and  who,  therefore,  received,  and  perhaps  to  a  con- 
siderable degree  deserved,  the  credit  for  success  in  an  enter- 
prise. I  am  not  one  of  those  who  believe  that  advertising  the 
engineering  profession  is  the  panacea  for  these  ills.  True,  the 
general  public  had  for  a  long  time  misunderstood  the  engineers' 
work;  it  had  considered  him  quite  generally  a  man  without 
imagination.  As  to  the  general  willingness,  however,  at  this 
time,  to  concede  the  engineer  a  prominent  place,  there  can  be 
little  doubt.  The  war  has  furnished  all  the  advertising  neces- 
sai^  for  the  engineer. 

The  Desired  Result  Within  Reach 

It  may  be  felt  that  I  have  strayed  far  from  Sections  By- 
Laws,  that  I  have  gone  roaming  into  fields  rather  unconnected 
with  our  work  as  Sections  and  Sections  Committee.  But 
the  new  by-laws  are  an  expression  of  modern  tendencies;  the 
committees  that  framed  them  and  the  men  who  passed  them  in 
the  Council  were  under  their  spell,  consciously  or  subcon- 
sciously. And  as  I  see  our  by-laws,  they  suggest  and  they  en- 
courage more  democracy  within  our  Society,  cooperation  and 
broader  interests,  a  stronger  and  more  worth-while  engineering 
profession,  and  service  to  our  country  and  the  world.  Certainly 
when  we  go  dreaming  on  these  stibjeefs  there  is  no  limit  to  our 
imagination  and  no  measure  for  the  enthusiasm  and  inspira- 
tion which  we  may  derive. 


A  conference  of  Ohio  engineering  societies  was  held  at 
Columbus  January  29.  The  meeting  resulted  in  the  forma- 
tion of  a  permanent  organization  named  the  Association  of 
Ohio  Technical  Societies,  with  Clyde  T.  Morris,  professor  of 
civil  engineering  of  Ohio  State  University,  as  president  and 
C.  E.  Drayer  of  Cleveland  as  secretary.  All  local  societies  and 
local  sections  of  the  national  societies  in  the  state,  twelve  in 
all,  were  represented,  except  one  which  has  since  indicated 
its  desire  to  be  included,  so  that  the  representation "  now  in- 
cludes all. 

Resolutions  were  adopted  endorsing  the  ten  cardinal  prin- 
ciples adopted  by  the  Committee  on  Engineering  Cooperation 
at  its  conference  last  March ;  urging  local  societies  to  endeavor 
to  have  at  least  one  engineer  named  on  any  board  having  to 
do  with  the  expenditure  of  public  funds  where  engineering 
experience  would  be  of  assistance;  and  endorsing  the  report 
of  the  Inter-society  Relations  Committee  of  the  Cleveland  En- 
gineering Society  suggesting  that  the  national  societies  consider 
as  a  prerequisite  to  membership  that  a  candidate  show  member- 
ship in  an  accredited  local  society.  Employment,  participatioa 
in  civic  affairs  and  statutory  regulation  of  engineering  practice 
were  discussed,  the  last  at  length. 

All  delegates  seemed  to  recognize  that  regulation  by  law  of 
the  practice  of  engineering  is  coming,  and  that  if  engineers 
do  not  recognize  this  situation  and  do  the  lawmaking  them- 
selves, somebody  else  will. 


PROBLEMS  OF  CRANKSHAFT  DESIGN 

A  Paper  in  Which    Mathematical   Deductions   from   Examples   from   Prevailing   Practice   Are 
Utilized  to  Derive  Factors  of  Safety  and  Other  Specific  Values 
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GASOLINE  engines,  of  the  kind  at  present  produced 
in  large  quantities  for  airplanes  and  motor  vehicles, 
may  turn  over  at  3000  r.p.m.  or  faster.  The  forces 
necessary  to  induce  and  maintain  these  speeds,  as  well  as  other 
forces  closely  associated  with  high  speeds,  are  numerous;  but 
with  a  particular  object  in  mind,  this  paper  will  be  confined 
to  the  three  most  important  groups  of  forces — the  pressures 
due  to  the  gaseous  mixture,  the  inertia  forces,  and  the  centrif- 
ugal forces.  The  smooth  running  and  the  life  of  an  engine 
depend  mainly  on  these  three  factors. 

The  reciprocating  masses  linked  to  the  crankshaft  will  be 
considered  as  one  mass  concentrated  at  one  point  in  the  axis 
of  the  cylinder.  This  simplification  implies  that  the  inertia 
forces  are,  like  the  gas  pressures,  acting  primarily  in  the  direc- 
tion of  the  cylinder  axis,  a  condition  that  permits  arithmetical 
addition  of  both  groups  of  forces.  To  the  same  category  be- 
longs another  group  of  forces  which,  according  to  a  well- 
known  law,  has  its  origin  in  the  angularity  of  the  connecting 
rod.  The  different  component  forces  have  been  determined  in 
respect  to  two  engines  of  equal  capacity  for  24  crank  positions. 
These  positions  are  uniformly  spaced  at  intervals  of  30  deg. 

TABLE  1     DIMENSIONS  AND  WEIGHTS  FOR  EN'GINES  OF  SIMILAR 

DESIGN 


Cylinder  bore,  in 

Stroke,  in.  (  =bore  X  1 .667) 

Weight  of  reciprocating  parts,  lb.  (one  cylinder) 

Weight  of  rotating  parts,  lb.  (one  cylinder) 

Weight  of  rotating  parts,  lb.  (two  cylinders)  .  .  . 


and  comprise  two  revolutions,  which  constitute  one  complete 
cycle  in  case  of  four-stroke-cyele  engines. 

Corresponding  components  when  combined  as  resultant 
forces  and  graphically  represented  in  magnitude  and  direction, 
yield  irregular  characteristic  diagrams  with  which  every  engine 
designer  should  acquaint  himself.. 

As  subjects  for  investigation,  medium-size  six-  and  twelve- 
cylinder  engines,  both  of  the  same  cylinder  volume,  were 
ehosen.  Both  engines  are  supposed  to  be  similar  in  design 
and  up  to  the  same  standard  of  construction.  Some  particu- 
lars relating  to  these  engines  are  given  in  Table  1. 

Fig.  1  is  a  force  diagram  pertaining  to  the  six-cylinder 
engine.  The  concentric  circle  is  a  graphical  representation  of 
the  centrifugal  forces  acting  on  the  crankpin  at  a  speed  of 
2700  r.p.m.  The  combined  gas  and  inertia  forces  as  above 
lefen-ed  to  are  represented  by  the  irregular  polygons. 

For  instance,  0-3  of  this  diagram  represents  the  magnitude 
and  direction  of  the  combined  gas  and  inertia  forces  if  the 
erankpin  is  in  position  3,  that  is,  60  deg.  from  the  top  dead' 
center.  For  one  complete  cycle  the  different  strokes  are  rep- 
resented as  follows: 
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Power  stroke,  by  forces  0-1  to  0-7 
Exhaust  stroke,  by  0-7  to  0-13 
Suction  stroke,  by  0-13  to  O-IO 
Compression  stroke,  by  0-19  to  0-1. 

To  obtain  a  clear  picture  of  the  total  forces  acting  on  a 
crankpin,  we  must  combine  both  diagrams  as  follows:  0-1  of 
the  polygon  with  0-1  of  the  concentric-circle  diagram,  and  so 
on.  This  yields  the  diagram  shown  in  Fig.  2,  which  represents 
the  magnitude  and  direction  of  the  resultant  forces  acting  on 
the  crankpin  of  a  six-cylinder  vertical  engine. 

The  combined  gas  and  inertia  forces  for  one  unit  of  a  twelve- 
cylinder  engine  and  the  corresponding  centrifugal  forces  are 
diagrammatically  represented  in  Fig.  3.  We  observe  that  these 
forces  are  much  smaller  but  quite  analogous  to  those  given 
in  Fig.  1.  The  combination  of  the  gas  and  inertia  forces  with 
the  centrifugal  forces  yields  the  diagram'  shown  in  Fig.  4, 
which  represents  in  magnitude  and  direction  the  resultant 
forces  per  cylinder  acting  on  the  crankpin  of  a  twelve-cylinder 
engine.  It  must  be  borne  in  mind,  however,  that  in  the  case 
of  the  engine  under  consideration,  two  single-cylinder  engines 
are  acting  on  one  erankpin.  We  have,  therefore,  to  superim- 
pose two  diagrams  so  that  their  vertical  axes  include  an  angle 
of  60  deg.,  as  in  Fig.  5.  The  crank  positions  1  to  24  in  the 
diagram  are  plotted  according  to  the  clockwise  rotation  of  the 
crankshaft.  The  distinction  between  the  right-  and  left-hand 
block  of  cylinders  is  made  through  the  indices  R  and  L  by 
similarly  viewing  the  engine.  According  to  the  conventional 
sequence  of  firing,  we  obtain :  IL,  6R,  5L,  2R,  3L,  4R,  6L,  IR, 
2L,  5R,  4L,  3R.  From  this  we  see  that  the  engine  on  the 
right  is  in  phase  420  deg.  behind  the  other,  or  (what  amounts 
to  the  same  thing)  300  deg.  ahead  of  it.  It  follows  that  we 
must  combine  force  0-lL  due  to  the  left-hand  engine  with 
force  0-llR  due  to  the  right-hand  engine  and  so  on.  Properly 
carried  out  for  all  simultaneous  acting  forces,  this  yields  a 
diagram.  Fig.  6,  representing  in  magnitude  and  direction  the 
forces  acting  on  the  crankpin  of  a  twelve-cylinder  V-type 
engine. 

It  is  difficult  to  neutralize  by  balance  weights  tlie  effect  on 
the  crankpin  of  the  forces  shown  in  Figs.  2  and  6.  The  reason 
is  that  the  centrifugal  forces  involved  are  due  to  a  mass  per- 
forming a  relative  motion.  That  is  to  say,  the  rotating  mass  of 
the  connecting  rod  does  not  rotate  truly  about  its  own  center 
but  turns  relatively  to  another  mass,  which  turns  about  a 
center  of  its  own. 

In  order  to  be  entirely  effective  under  such  circumstances, 
balance  weights  would  in  turn  have  to  perform  relative  mo- 
tions. This  introduces  extra  friction  and  complication. 
Balance  weights  for  this  effect  are  quite  feasible,  however,  for 
six-cylinder  engines,  but  they  are  almost  an  impossibility  for 
twelves.  The  diagrams  reveal  the  fact  that  the  forces  are 
smallest  in  a  horizontal  direction.  This  suggests  that  the  oil 
Jiojes  in  the  crankpin  should  be  placed  at  right  angles  to  the 
iddial  lines  through  the  center  of  the  pin.  The  preferable 
direction  would  be  opposite  to  that  of  rotation.  To  prevent 
the  oil  from  escaping,  a  labyrinth  should  be  cut  in  the  bush- 
ing bearing  surface,  where  the  forces  are  a  minimum. 
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A  glance  at  Figs.  2  and  6  shows  that  the  difference  in  the 
loads  acting  on  the  crankpin  of  either  engine  is  not  marked. 
The  maximum  load  in  the  ease  of  the  twelve  is  4040  lb.,  and 
in  the  case  of  the  six,  4795  lb.  The  difference  between  the  two 
is  18%  per  cent  of  the  former.  These  loads  increase  approxi- 
mately as  the  square  of  the  speed.  If  then  the  twelve-cylinder 
engine  runs  at  2940  r.p.m.,  it  is  subject  to  the  same  maximum 
load  as  is  the  six  when  running  at  2700  r.p.m.  Mention  is 
made  of  this  because  it  is  generally  found  in  practice  that  a 
car  with  a  twelve-cylinder  engine  is  geared  so  that  the  engine 
runs  at  a  slightly  higher  speed  than  a  six-cylinder  engine 
would   be  made   to  run. 

The  life  of  a  crankshaft  bearing  depends  largely  on  tlie 
magnitude  of  the  mean  pressure  resulting  from  the  various 
loads  acting  during  one  complete  cycle,  and  this  has  been 
found  to  be  15  per  cent  smaller  with  the  six  than  with  the 
twelve.  It  is  an  axiom  in  beaiing  design  that  a  certain  per- 
missible load  per  unit  of  bearing  surface  should  not  be  ex- 
ceeded. Nevertheless  we  shall  not  content  ourselves  with 
speaking  of  maximum  or  mean  loads  exclusively,  a  mistake 
which  is  committed  by  altogether  too  many  engineers  who 
endeavor  to  design  high-speed-engine  bearings  with  a  certain 
specific  load  as  their  only  guide. 

Designers  also  should  not  lose  sight  of  the  fact  that  inter- 
mittent loads  such  as  are  encountered  in  high-speed  internal- 
combustion  engines  affect  bearings  differently  than  does  a 
steady  load.  It  is  well  understood  that  a  load  acting  con- 
tinually in  one  direction  is  likely  to  cause  lubrication  difficul- 
ties. To  what  extent  a  bearing  will  behave  well  under  the 
effect  of  a  steady  load  is  shown  by  an  experiment'  made  by 
Professor  Goodman,  who  states  that  he  has  had  a  journal  run- 
ning for  weeks  with  a  surface  velocity  of  4  ft.  per  sec.  under 
a  steady  load  of  2  tons  (4480  lb.)  per  sq.  in.,  the  journal 
being  kept  at  a  temperature  of  110  deg.  fahr.  by  a  stream 
of  water  forced  through  it.  It  is  evident  that  bearing  loads 
of  this  magnitude  are  hardly  permissible  under  conditions 
where  the  load  is  subject  to  frequent  and  abrupt  changes  in 
direction  unless  an  unusual  amount  of  attention  is  being  given 
to  the  maintenance  of  a  certain  running  clearance  by  frequent 
adjustments.  Therefore  it  is  advisable  under  ordinary  circum- 
stances either  to  avoid  fluctuations  in  load  or  to  reduce  the 
specific  bearing  pressure.  For  instance,  the  maximum  per- 
missible load  on  crankpins  of  slow-running  stationary  gas 
engines  and  locomotives  is  about  1500  lb.  per  sq.  in.  of  bearing 
surface. 

Furthermore,  it  is  essential  for  an  engineer  to  bear  in  mind 
the  well-known  fundamental  empirical  law  of  fluid  motion, 
namely,  that  the  resistance  to  sliding  is  due  to  the  shearing  of 
the  fluid  film  and  is  consequently  a  function  of  the  velocity  of 
shearing,  the  viscosity  of  the  fluid,  and  the  shearing  area. 
This  law  has  proved  useful  for  solving  lubrication  problems 
and  conforms  with  the  well-known  experiments  by  Beauchamp 
Tower"  which  showed  that  the  frictional  resistance  of  a  journal 
at  a  constant  temperature  is  directly  proportional  to  the 
square  root  of  the  rubbing  velocity  and  is  independent  of  the 
total  load. 

The  laws  of  friction  and  caiTving  power  thus  far  mentioned 
assume  the  presence  of  an  oil  film  of  not  less  than  a  certain 
thickness  between  the  journal  and  the  bearing.  Without  this 
film  no  bearing  can  be  safe  against  undue  abrasion.  To  main- 
tain this  much-desired  oil  film  the  designer  should  as  far  as 
possible  protect  bearings  from  unequal  pressure  distribution. 


from  abrupt  changes  in  the  direction  of  these  pressures,  and 
from  an  undue  rise  in  temperature. 

The  pressure  disti'ibution,  which  in  most  cases  is  more  or 
less  imperfect,  depends  on  the  design  of  the  crankshaft,  and 
will  be  discussed  more  in  particular  later.  The  character  of 
pressures  can  be  determined  by  means  of  diagrams.  Prom 
these  diagrams  we  may  derive  the  mean  bearing  pressure, 
which,  when  multiplied  by  the  circumferential  velocity  of  the 
journal  and  the  coefficient  of  friction,  represents  the  work  ex- 
pended in  friction. 

The  rise  in  temperature  may  be  expressed  as  a  function  of 
the  work  expended  in  friction,  if  we  limit  ourselves  to  condi- 


[1] 


'  Unwin,  Elements  of  Macliine  Design,  part  1,  p.  243. 
-  Proc.  Inst.  jr.  E.,  18S.3  and  1SS4. 


Fig.  1  Centbifugal  Forces  and   Combined  Gas   and   Inertia 
Forces    Acting   on   Crankpin   of   Six-Cylinder   Engine 

tions  under  which  the  radiating  surface  of  the  bearing  and  the 
feed  of  oil   are   the   same. 

The  frictional  work  per  square  inch  of  bearing  surface  is 
mathematically  expressed  by : 

where 

w  —  work  expended  in  friction  per  seC.  and  per  sq.  in.  of 

bearing  surface 
lA  =  coefficient  of  friction 
P  =  total  bearing  load,  lb. 
p  =  specific  bearing  load,  lb.  per  sq.  in. 
d  =  diameter  of  shaft,  in. 
£  =  length  of  bearing,  in. 
X  =  speed  of  shaft,  rev.  per  niin. 
V  =  circumferential  velocity  of  shaft,  ft.  per  sec. 
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From   [1]   it  follows  that 


PN 
229X 


>"'  =  2291  t2] 

According  to  data  gathered  from  well-performing  and  dur- 
able engines  it  may  be  stated  that  the  value  pv  should  not  ex- 
ceed 17,000  ft-lb.  per  sec.  This  value  is  far  in  excess  of  other 
similar  values.  Giildner  states  that  in  case  of  stationary  gas 
engines  the  maximum  limiting  value  of  pi-  based  on  experience 
is  about  1500  ft-lb.  per  sec.  for  bearings  lined  with  white 
metal.     From  this  it  is  evident  that  a  value  of  17,000  ft-lb. 


Fig. 


Combined  Centrifug.\l,  Gas  and  Inertia  Forces  Acting 
ON   Crankpin  of  Six-Cylinder   Engine 


per  sec.  is  permissible  only  in  cases  where  forced  lubrica- 
tion is  used. 

In  this  connection  it  might  be  suggested  that  determination 
of  ]n:  values  for  various  lubricating  systems  would  be  very 
desirable. 

To  apply  this  pressure-velocity  criterion  to  the  two  engines 
under  consideration  it  is  necessary  to  detei-mine  the  mean 
pressure  of  a  complete  cycle  from  Figs.  2  and  4.  These  are 
2870  and  1650  lb.  for  the  six  and  twelve,  respectively.  As- 
suming a  crankpin  diameter  of  ^Vs  in.  for  either  engine,  we 
obtain,  at  2700  r.p.m.,  a  nibbing  velocity  of 


F  = 


21/8  X  t  X  2700 


=  25.02  ft.  per  sec. 


60  X  12 

With  a  crankpin  length  of  2  in.  we  obtain,  in  the  case  of  the 
six, 

2870  X  2700 


pv  = 


16,900  ft-lb.  per  sec. 


229  X  2 

With  a  crankpin  length  of  1  5/32  in.  we  obtain,  in  the  case 
of  the  twelve, 

1G50  X  2700 
^"^  =  ■_>29  XI  5/32   =  ^^'^-^  ^^'^^'-  P""  '^'- 
The  total  crankijin  length  of  the  twelve,  if  the  connecting 
rods  are  arranged  side  by  side,  should  therefore  be  2  5/16  in. 
This  is  about  15  per  cent  more  than  the  corresponding  length 


of  the  six.  With  equal  crankpin  diameters  for  both  engines. 
the  crankpin  lengths  must  be  proportional  to  the  load.  In 
order  to  verify  this  the  mean  total  load  acting  on  the  crankpin 
of  a  twelve  has  been  determined  from  the  diagram  in  Fig.  6. 
As  expected,  it  is  3300  lb.,  or  15  per  cent  more  than  the  total 
load  acting  on  the  crankpin  of  the  six. 

This  and  all  further  comparisons  between  the  six-  and 
twelve-cylinder  engines  are  based  on  the  assumption  that  both 
engines  are  running  at  the  same  speed.  But,  as  has  been 
emphasized  before,  it  is  general  practice  to  run  a  twelve- 
cylinder  engine  somewhat  faster  than  a  sis.  If  this  were  taken 
into  consideration,  the  difference  between  both  engines  would 
of  course  be  more  pronounced. 

Before  accepting  the  crankpin. lengths  given  above  as  repre- 
senting the  final  values,  we  will  ease  our  minds  with  regard 
to  the  magnitude  of  the  specific  bearing  pressure.  In  the  case 
of  the  six  we  have  a  maximum  load  of  4795  lb.  The  projected 
bearing  area  of  a  crankpin  2%  in.  in  diameter  and  2  in.  long 
is  4I/4  sq.  in.     This  gives  a  specific  pressure  of  1125  lb. 

In  the  ease  of  the  twelve  we  have  a  maximum  load  for  each 
cylinder  (taken  from  Fig.  4)  of  2660  lb.  and  a  projected  bear- 
ing area  of  2ys  X  1  5/32  =  2.46  sq.  in.     This  necessitates  a 


Fig.  3    Centrifugal  Forces  and  Combined  Gas  and  Inerti.v 
Forces  Due  to  One  Cylinder  Acting  on  Crankpin  of 

Twelve-Cy'linder  Engine 

specific  bearing  pressure  of  1080  lb.  The  difference  between 
both  values  is  only  4.1  per  cent,  and  both  are  of  such  magnitude 
as  to  be  just  about  permissible.  If  the  engines  are  to  be  used 
for  automobile  propulsion,  then  it  may  be  borne  in  mind  that 
maximum  speed  is  generally  not  maintained  for  any  great 
length  of  time.  The  loads  above  given  would  represent,  then, 
the  exception  and  not  the  rule. 

Automobile  engines,  however,  are  frequently  subject  to  hard 
usage  when  long  hills  are  climbed  on  high  gear.  Under  such 
conditions  the  explosive  pressures  alone  determine  the  loads 
on  the  bearings,  because  the  speed  of  the  engine  is  generally 
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so  low  that  the  inertia  and  centrifugal  forces  are  negligible. 
Assuming  an  explosion  pressure  of  380  lb.  per  sq.  in.  for  both 
engines,  we  obtain  total  explosive  loads  of  4200  and  2690  lb. 
for  the  six  and  the  twelve,  respectively.  In  the  first  case  we 
obtain  a  specific  crankpin  pressure  of  4200/4.25  =  990  lb., 
while  in  the  second  we  obtain  2690/2.46  =  1095  lb.  The 
difference  between  both  engines  is  here  10.6  per  cent  in  favor 
of  the  six.  The  loads  of  the  two  engines  due  to  explosive 
pressure  alone  are  somewhat  smaller  than  those  obtained  be- 
fore at  high  engine  speed. 

All  forces  acting  on  the  crankpin  necessitate  reactions  on 
the  main  bearings.  The  total  load  on  the  main  bearings  also 
includes  the  centrifugal  forces  due  to  the  crankpin  and  the 
adjacent  crank  cheeks.  Theoretically,  and  now  even  practical- 
ly, it  is  a  simple  matter  to  attach  weights  to  the  crankshaft 
that  will  relieve  the  main  bearings  on  the  centrifugal  forces. 
Whether  it  is  an  advantage  to  do  so  will  be  presently  in- 
vestigated by  means  of  diagrams. 

The  forces  to  be  dealt  with  at  first  are  those  relating  to  the 
six-cylinder  engine  resolved  into  components  in  a  manner  as 
determined  for  a  crankshaft  of  the  seven-bearing  type. 


Fig.  4     Co-mbinkd  Centrifugal,  Gas  and  Inertia  Forces  Due 
TO   One   Cylinder   Acting   on   Crankpin   of   Twelve- 
Cylinder  Engine 

We  are  now  concerned  with  two  groups  of  diagrams : 

a  Main-bearing  load  for  a  crankshaft  without  balance 
•weights:  Fig.  7,  loads  on  main  bearings  I  and  VII  (counting 
from  front  of  engine);  Fig.  8,  loads  on  II,  III,  V  and  VI; 
and  Fig.  9,  load  on  IV. 

h  Main-bearing  load  for  a  crankshaft  with  balance  weights : 
Fig.  10,  loads  on  main  bearings  I  and  VII;  Fig.  11,  loads  on 
n,  III,  V  and  VI;  and  Fig.  12,  load  on  IV. 

It  is  plainly  evident  from  the  scale  of  the  diagrams  that  the 
balance  weights  act  to  reduce  considerably  the  loads  on  the 
bearings,  but,  as  already  stated,  magnitude  is  not  the  last  word 


to  be  said  about  loads.  Sudden  fluctuations  in  the  direction 
of  the  load  are  equally,  if  not  more,  detrimental  to  a  bearing 
than  the  mere  magnitude  of  the  loads.  Quick  changes  in  the 
direction  of  a  force  acting  on  a  mass  are  always  accompanied 
by  inertia  effects.  We  must  expect,  therefore,  that  the 
journals  carrying  loads  as  shown  in  Figs.  10  to  12  will  de- 
velop an  undesired  reciprocating  or  rocking  action.  Figs. 
7  to  9,  however,  represent  comparatively  steady  loads.  The 
journals  carrying  these  loads  will  creep  around  on  the  bear- 
ing surface,  an  action  in  principle  like  that  involved  when  a 
planetary  gear  rolls  within  an  internal  gear.  This  facilitates 
lubrication,  because  the  lubricant,  while  adhering  to  the  metal 
surfaces,  is  continually  wedged  in  between  the  two  bounding 


Fig.  5    Centrifugal  Forces  and  Combined  Gas  and  Inertia 

Forces  Due  to  Two  Cylinders  Acting  on  Crankpin 

OF  Twelve-Cylinder  Engine 

surfaces.  From  this  it  is  seen  that  beyond  pounds  of  load 
per  bearing  there  is,  so  far,  nothing  to  say  in  favor  of  balance 
weights. 

The  length  of  the  bearings  necessary  to  carry  the  respective 
loads  safely  can  be  determined  by  the  formula  pv  =  17,000 
ft-lb.  per  sec.  With  a  main-bearing  diameter  of  2%  in.  we 
obtain  for  2700  r.p.m.  of  the  engine  a  circumferential  velocity 
ot  V  =  25.02  ft.  per  sec.  The  mean  loads  on  the  bearings,  as 
obtained  from  the  diagrams,  are  given  in  Table  2,  together 
with  the  necessary  bearing  lengths,  the  values  of  pv  and  the 
specific  bearing  pressures. 

In  the  case  of  bearings  I  and  VII  a  liberal  amount  should 
be  added  to  the  length  of  the  bearing  to  take  care  of  the  loads 
due  to  the  timing  gears  and  the  flywheel,  and  at  least  %  in. 
should  be  added  to  every  bearing  to  allow  for  fillets.  But  in 
spite  of  this  we  find  that  the  bearing  lengths  for  the  balanced 
tj'pe  are  entirely  too  short  to  hold  the  requisite  oil  pressure.  If 
they  are  lengthened  so  that  they  are  in  conformity  with  this 
practical  consideration  we  will  obtain  bearings  for  a  crankshaft 
with  balance  weights  about  as  long  as  those  for  a  crankshaft 
without  balance  weights. 

Apart  from  these  analytical  considerations  it  has  now  be- 
come an  established  fact  that  the  smooth  running,  life  and 
power  of  a  well-designed  engine  with  a  seven-bearing  shaft 
cannot  be  improved  by  the  addition  of  balance  weights.  This 
is  true  in  spite  of  the  fact  that  any  shaft  with  balance  weights 
will  perfoi-m  much  better  on  any  balancing  machine  than  will 
its  prototype  without  balance  weights.  This  paradoxical  result 
is  easily  explained  if  we  bear  in  mind  that  a  shaft  when  run- 
ning in  a  balancing  machine  is  not  subject  to  the  sudden  im- 
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pulses  wliieh  are  a  necessary  evil, inherent  to  the  reciprocating 
engine.  It  seems  that  the  best  method  to  make  these  impulses 
harmless  is  to  smooth  them  out  by  means  of  the  centrifugal 
forces,  which,  as  we  know,  are  available  "  free  of  charge." 

It  remains  now  to  determine  the  loads  on  the  main  bearings 
for  the  twelve-cylinder  engine  in  a  manner  similar  to  that 
which  was  adhered  to  in  the  case  of  the  six.  However,  since 
there  is  not  the  slightest  difference  in  the  procedure,  it  is 
permissible  to  draw  conclusions  from  former  results.  We  must 
therefore  reconcile  ourselves  with  the  fact  that  in  all  cases  the 


Fig.  0    Combined  Centrifucm..  G.\s  and  Inerti.4.  Forces  Due 

TO  Two  Cylinders  Acting  on  Ckankpin  or  Xwelve- 

CvLiNDEB  Engine 


mean  pressure  of  a  complete  cycle  will  be  about  15  per  cent  in 
excess  of  the  corresponding  pressures  represented  in  Figs.  7  to 
12.  This  conclusion  is  based  on  the  results  derived  from  the 
force  diagrams  shown  in  Figs.  2,  4  and  6.  These  diagrams 
show  that  the  mean  pressure  on  the  crankpin  of  a  twelve- 
cylinder  engine  is  15  per  cent  larger  than  that  on  the  crankpin 
of  a  six. 

In  the  case  of  a  twelve  with  two  connecting  rods  mounted 
side  by  side  on  one  crankpin  the  distribution  of  load  over  the 
whole  length  of  the  crankpin  is  not  uniform,  because  the  loads 
on  the  two  connecting  rods  do  not  at  every  instant  act  with 
equal  -intensity.  The  point  of  application  of  the  resulting 
loads  given  in  Fig.  6  is  therefore  not  in  the  middle  of  the 
crankpin,  as  is  the  case  with  the  loads  given  in  Fig.  2.  The 
two  main  bearings  adjacent  to  the  crankpin  (seven-bearing 
crankshaft)  will  not  receive  at  every  instant  exactly  half  the 
loads  given  in  Fig.  6,  but  alternately  the  one  will  receive  some- 
what more  and  the  other  somewhat  less  than  half  of  the  total 
for  weU-known  mechanical  reasons. 

This  rough-and-ready  analysis,  however,  permits  the  con- 
elusion  that  the  main  bearings  of  a  twelve-cylinder  engine 
should  be  designed  to  give  at  least  15  per  cent  more  bearing 


surface  than  main  bearings  which  have  proved  successful  for 
a  six-cylinder  engine  of  equal  capacity. 

In  the  preceding  discussion  we  have    been    dealing    with 
various  dimensions  for  crankpins  and  main  bearings.     These 

TABLE  2  DATA  FOR  BALANCED  AND  I  NBALANCED  CRANKSHAFTS 


Theo- 

Mean 

Bearing 

Type  of 

Mean 

retical 

Value 

specific 

number 

cranikshaft 

load 

bearing 
length 

of  pv 

bearing 
pressure 

I.  VII   •    1 

Balanced 

774 

A 

16,200 

648 

Unbalanced 

2180 

1ft 

16,425 

6c7 

II.  III.  V.  VI 1 

Balanced 

839 

■          % 

15,800 

633 

Unbalanced 

2190 

1ft 

16,500 

660 

■  V          { 

Balanced 

1520 

1ft 

16,725 

670 

Unbalanced 

4350 

3 

17,040 

6S2 

dimensions  were  chosen  according  to  the  dictation  of  sound 
engineering.  While  this  method  is  satisfactory-,  it  is  well  to 
verify  the  results  obtained,  perhaps  in  the  following  manner. 
Both  engines  so  far  spoken  about  will  develop    probably    a 


Fig. 


Loads  on  Main  Bearings  Nos.  I  and  VII  or  Cr.^^nk- 

SHAi'T  Without  Balance  Weights 


maximum  torque  of  about  3000  in-lb.  This  would  correspond 
to  about  48  hp.  at  1000  r.p.m.  However,  the  torque  on  the 
crankshaft  is  subject  to  considerable  fluctuation,  depending  on 
the  number  of  impulses.  This  fiuctuation,  which,  of  course, 
has  some  bearing  on  the  operating  smoothness  of  an  engjne, 
was  made  the  subject  of  many  investigations  in  the  early  days 
of  the  six,  and  again  at  the  advent  of  the  eight  and  the 
twelve.  Such  investigations  have  revealed  that  the  multi- 
cylinder  engine,  six,  eight,  twelve,  etc.,  certainly  deserves  great 
credit  for  its  smooth  torque. 

Owing  to  the  small  number  of  impulses,  the  torque  on  the 
crankpin  of  a  six-cylinder  engine  may  at  intervals  be  two  and 
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a  half  times  as  large  as  the  torque  indicated  on  the  dynamom- 
eter. In  considering  the  strength  of  the  crankshaft  we  must 
therefore  deal  with  a  torque  of,  say,  7500  in-lb.  With  a  crank 
radius  of  SVg  in.  this  torque  results  in  a  tangential  force  of 
2400  lb.,  acting  through  the  crank  cheek  on  the  crankpin  as 
indicated  in  Fig.  13. 

If  we  at  first  assume  the  crank  cheeks  as  being  infinitely 
strong,  we  can  consider  the  crankpin  as  a  cantilever.  With 
a  crankpin  length  of  2  in.,  plus  half  the  width  of  the  cheek, 
the  total  length  of  the  cantilever  will  be  about  2V2  iii.  The 
bending  moment  is,  consequently,  2400  X  2%  =  6000  in-lb. 
The  moment  of  resistance  to  bending  of  a  2V8-in.  diameter 
cylinder  with  a  1-in.  hole  is  0.89C  in.'  With  an  elastic  limit 
of  110,000  lb.  per  sq.  in.  (chrome-nickel  steel)  we  obtain  from 
these  data  16.4  as  the  factor  of  safety.  Crankpins  are  further 
subject  to  some  shearing  and  bending  due  to  the  load  acting 
directly  on  them,  but  in  the  above  calculation  this  has  not  been 
taken  into  consideration.  If  we  allow  for  these  extra  stresses 
we  may  obtain  a  final  factor  of  safety  of  12,  which  is  not  too 
much  for  so  important  a  part  as  a  crankshaft. 

After  this  we  may  now  assume  the  crankpin  to  be  infinitely 
strong.     From  this  point  of  view  we  must  expect  the  crank 


Fig.  S   Lo.\ds  ox  M.\ix  Be.\rings  II,  III,  V  and  VI  of  Ckank- 
SHAFT  Without  Balance  Weights 

cheeks  to  deflect,  in  a  manner  as  shown  in  Fig.  13.  The  twist- 
ing moment  to  be  resisted  by  the  cheeks  evidently  is  2400  X  3 
=  7200  in-lb.  The  moment  of  resistance  to  torsion  of  a 
rectangular  section  is  2b'h/9.  The  permissible  fiber  stress  in 
case  of  twist  is  about  75  per  cent  of  that  permissible  for  bend- 
ing. Taking  this  into  consideration,  and  maintaing  a  factor  of 
safety  of  12,  gives  the  following  equation : 

From  this,  taking  h  —  2%  in.,  we  obtain  the  thickness  of  the 
cheek  h  as  0.925  in.;  or,  to  give  an  even  figure,  15/16  in. 
This  small  special  allowance  is  desirable  because  the  crank 
cheeks,  like  the  crankpins,  are  subject  to  compound  stresses. 


In  this  connection  it  may  be  remarked  that,  as  a  rule,  the 
crank  cheeks  are  found  to  be  the  weakest  parts.  Fig.  13  and 
the  calculations  explain  why  so  many  shafts  break  along  the 
lines  marked  A  B  C. 

In  the  case  of  the  twelve-cylinder  engine  the  maximum 
torque  on  the  crankpin  will  be  only  about  50  per  cent  more 
than  that  indicated  on  the  dynamometer.  We  shall  therefore 
have  to  deal  with  a  torque  of  about  4500  in-lb.  With  a  crank 
radius  of  2V2  in.  we  derive  from  this  torque  a  tangential  force 
of  1800  lb.  acting  through  the  crank  cheeks  on  the  crankpin. 
With  a  crankpin  length  of  2  5/16  in.,  plus  half  the  width  of 
the  cheek,  we  have  a  total  length  of  2%  in.     The  bending 


Fig. 


0   Loads  on  Main  Bearings  IV  of  Ckanksh.^t  Without 

Balance  Weights 


moment  on  the  crankpin  is  therefore  1800  X  2%  =  4950  in-lb. 
The  factor  of  safety  derived  from  this  is  20.  The  twisting 
moment  in  the  crank  cheeks  is  1800  X  3  3/16  =  5740  in-lb. 

The  thickness  of  the  cheeks  with  a  factor  of  safety  of  12  we 
derive  as  before  from  the  equation : 

0.75  X  110,000 


5740  =  2  X 


12 


^9 


From  this  we  obtain  a  cheek  thickness  of  0.83  in.,  or,  say,  %  in. 

In  order  to  compare  a  three-  and  seven-bearing  shaft  it  must 
first  of  all  be  observed  that  the  distance  between  the  centers 
of  the  two  main  bearings  is  about  two  and  a  half  times  as 
much  in  the  former  shaft  as  in  the  latter.  The  transverse 
deflection  of  a  straight  shaft  increases  as  the  cube  of  the 
distance  between  the  supports.  It  is  evident,  therefore,  that  if 
other  conditions  are  the  same,  a  three-bearing  shaft  will  deflect 
up  to  (21/2)';  that  is,  nearly  sixteen  times  as  much  as  a  seven- 
bearing  shaft. 

It  is  hardly  necessary  to  point  out  that  excessive  deflections 
are  certainly  not  conducive  to  the  operating  smoothness  of  an 
engine.  Not  only  that,  but  even  the  durability  of  the  bearings 
is  impaired,  because  a  deflected  shaft  will  not  permit  uuifonn 
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pressure  distribution  in  the  bearing.  Anj'  eccentricity  of  the 
loading  relatively  to  the  middle  of  the  bearing  will  create  a 
tendency  to  drive  out  the  oil  at  one  end.  This  is  the  reason 
•why  bearings  that  swivel  so  as  to  aeeommodate  themselves  to 
any  inclination  of  the  journal  on  account  of  bending  of  the 
shaft  are  found  to  be  of  great  advantage.  However,  as  such 
bearings  cannot  be  applied  very  well  to  crankshafts,  it  is  ad- 
visable to  design  crankshafts  so  that  their  deflections  approach 
a  minimum. 

The  deflection  of  a  shaft  varies  inversely  as  the  moment  of 
inertia  of  its  weakest  section.  In  order,  then,  to  hold  a  three- 
bearing  shaft  within  the  same  limit  of  transverse  de  'eetion  as 
may  be  obtained  with  a  seveu-beaiing  shaft  the  crankpin 
diameters  of  both  shafts  must  be  proportioned  in  the  relation 


torque  in  this  case  is  determined  by  T  and  by  the  shortest 
distance  between  T  and  the  center  of  the  twisted  crankpin, 
which  is  denoted  by  R.  From  Fig.  15  we  find  that  R  =  r  + 
r  sin  30°  or  R  =  1.5  r.  Consequently,  in  this  case,  M  =  T  X 
1.5  r.  This  permits  us  to  draw  the  conclusion  that  the  torque 
moments  or  torsional  deflections  of  a  three-  and  a  seven-bearing 
crankshaft  stand  to  each  other  in  the  relation  of  1.5  to  1.  It 
must  further  be  mentioned  that  the  twist  in  a  crankpin  is  a 
more  serious  matter  than  the  twist  in  the  main  bearings.  We 
must  consider  that  the  only  way  to  reduce  the  vibrations  set 
up  by  a  twist  in  a  crankpin  is  by  an  increase  in  its  diameter. 
The  deflections  in  the  main  bearings  may,  however,  be 
minimized  by  \ibration  dampers. 

The  same  line  of  reasoning  which  we  have  established  in 


Fig.  10 


Fig.  12 


FIG.    11 

Fig.  10     Loads  of  Main  Bearings  I  and  VII.     Fig.  11  Loads  on  II,  III,  V  and  VI  of  a  Cbankshatt  wtih  Balance  Weights 

Fig.  12     Loads  on  IV 


of  V  16  to  1,  which  is  as  2  to  1.    This  necessitates  a  crankpin 

■diameter  of  414  in.  for  a  three-bearing  shaft  designed  to  con- 
form to  our  premises.  For  so  small  an  engine  as  here  under 
consideration  this  diameter  is,  of  course,  prohibitive.  At  the 
same  time,  it  is  almost  prohibitive  to  use  a  seven-bearing  shaft 
for  a  twelve-cylinder  aiitomobile  engine  on  account  of  the  ex- 
cessive length.  The  only  alternative  left  for  the  designer  of 
such  engines  is  to  sacrifice  rigidity. 

The  torsional  deflection  of  a  crankshaft  is  directly  propor- 
tional to  the  torque  moment.  In  a  seven-bearing  crankshaft  a 
torque  moment  of  the  magnitude  M  ^  TyC^r  occurs  in  the 
main  bearings  only.  This  torque  is  detei-mined  by  the  tangen- 
tial force  I  acting  on  the  crankpin  and  by  the  crank  radius  r, 
which  is  one-half  the  stroke  of  the  engine. 

In  a  three-bearing  crankshaft  a  similar  but  more  intense 
torque  occurs,  not  only  in  the  main  bearings  but  also  in  the 
crankpin,  as  illustrated  in  Fig.  14.     The  momentum  of  the 


connection  with  the  three-bearing  shaft  must  be  followed  in 
investigating  a  four-bearing,  sis-throw  shaft.  The  distance 
between  two  bearings  is  about  1.75  times  as  great  as  in  the 
case  of  a  seven-bearing  shaft,  and  consequently  the  transverse 
deflection  is  about  five  times  larger.  With  regard  to  the  torque 
in  the  crankpins,  the  same  figures  as  before  established  apply, 
except  that  in  this  case  a  smaller  number  of  crankpins  are 
subject  to  twist. 

As  excessive  transverse  deflections  must  be  detrimental  to 
the  bearings  as  well  as  to  the  operating  smoothness  of  the 
engine,  it  is  quite  reasonable  to  expect  that  balance  weights 
will  be  an  advantage  for  the  latter  two  types  of  crankshafts, 
which  are  inherently  weak.  Seven-bearing  crankshafts,  when 
well  designed,  are  inherently  strong  enough  so  that  they  cannot 
be  improved  through  the  addition  of  balance  weights.  We  can 
predict,  therefore,  that  the  use  of  balance  weights  will  be 
limited  to  shafts  with  a  smaller  number  of  bearings  than  would 
be  desirable  from  the  viewpoint  of  strength.    Balance  weights 
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are  like  the  fl\Tvheel,  the  symbol  oi'  some  imperfection.  If  we 
compare  shafts  of  equal  strength  we  will  further  find  that  the 
weight  of  a  three-  or  four-bearing,  six-throw  ci'ankshaft  that 
is  properly  balanced  will  by  no  means  be  less  than  that  of  a 
seven-bearing'  shaft. 

The  total  piston  displacements  of  different  engines  designed 
with  a  constant  stroke-bore  ratio  are  proportional  to  the  cube 
of  the  cylinder  bore.  For  instance,  if  the  bore  of  an  engine  is 
b,  and  its  stroke  is  1.6676,  the  piston  displacement  of  this 
engine  per  cylinder  is   {6V4)Xl-667b=1.3096='. 

The  explosive  impulses  of  different  engines  are  proportional 


When  substituting  for  b..  the  value  given  in  [3],  we  obtain 

£^  _.(V2)'Xb'....  _  (V2)' 

£,,  ~  b\,  I 

In  practice  we  invariably  find  that  the  small-bore  engine  is 
working  under  somewhat  higher  compression.  This  results  in 
a  higher  explosive  force  per  unit  of  piston  area.  To  give  an 
example,  we  may  assume,  for  the  two  types  of  engines  to  be 
compared,  that  the  large-bore,  six-cylinder  engine  may  work 
with  a  compression  pressure  of  85  lb.  per  sq.  in.,  and  the  small- 
bore twelve-cylinder  engine  with  one  of  90  lb.  per  sq.  in.  Sub- 
stituting this  in  the  above  given  relation,  we  obtain 

E,       85     ^  (V2)' 
^  =        X  —-T-  =  1-5  to  1 
E„       90  ^       1 

From  this  we  learn  that  for  a  certain  standard  of  engineering 
the  explosive  impulse  of  a  six-cylinder  engine  is  about  1.5 
times  as  large  as  that  of  a  twelve-cylinder  engine  of  equal 
total  piston  displacement. 

In  conclusion,  a  few  words  may  be  said  about  lubrication, 
although  this  can  be  considered  a  problem  all  by  itself.     To 


~H—T 


Orankpin  No.  I 


^\- J    \- 


FiG.    13     Part   of   Crankshaft   Illustrating   Deflection    of 
Crank-cheeks 


Tangential  Force    T 
Crqnkpin  No  I 

Resistance^, 

CronhpinNo-UI/, 


Crank  pin  NO- 11 
Tyyist  due  to  torque  moment  M'TP 

Fig.  14  Part  of  Crankshaft  Illustrating  Torque  in  Cbank- 

piN  IX  Case  of  Three-  and  Foxjr-Beaeing  Six-Throw 

Crankshafts 

to  the  square  of  the  cylinder  bore,  providing  that  the  same 
compression  is  used  throughout.  Denoting  the  bore  of  a  six- 
cylinder  engine  with  6,  and  that  of  a  twelve-cylinder  engine 
with  6,_.  we  find  for  two  engines  of  equal  total  piston  displace- 
ment the  following  relation: 

6  X  1-309  X  K  =  12  X  1-309  X  b',. 
From  this  it  follows  that 

b,  =  V2  X  K.  [3] 

The  explosive  impulse  E  of  an  engine  is  proportional  to  the 
square  of  the  cylinder  bore.  Between  the  explosive  impulses 
of  a  six-  and  twelve-cylinder  engine  the  following  relation 
therefore  exists: 


Fig.  1.5   Part  of  Crankshaft  Showing  Maximum  Leverage  in 
Case  of  Three-  and  Four-Bearing  Six-Throw  Crankshafts 


obtain  absolutely  satisfactory  conditions,  the  oil  delivery  to 
the  bearings  must  be  in  direct  proportion  to  the  work  con- 
verted into  heat  by  the  bearings.  We  should  lay  out  a  series 
of  diagrams,  as  previously  discussed,  for  different  engine 
speeds  and  for  different  power  outputs.  The  values  of  py 
obtained  from  the  various  diagrams  would  give  us  a  clear  pic- 
ture of  how  the  oil  delivery  should  be  regulated.  Scientific 
oiling  would  eliminate  scraper  rings,  and  thus  permit  lighter 
pistons.  It  would  also  eliminate  sooted  spark  plugs,  carbon- 
ization, preignition,  and  would  permit  higher  compression. 


In  the  production  of  aircraft  engines,  as  in  all  other  de- 
partments of  engineering,  it  is  necessary  to  effect  a  reason- 
able compromise  between  two  conflicting  ideals.  Standardiza- 
tion leads  to  a  greatly  augmented  rate  of  production,  but 
simultaneously  makes  it  correspondingly  more  difficult  to  effect 
the  improvements  which  steadily  increasing  experience  may 
show  to  be  possible.  Cases  could  readily  be  cited  in  which 
attempts  at  standardization  of  machinery  on  the  basis  of  in- 
adequate experience  have  proved  well  nigh  ruinous,  and  the 
departments  concerned  were  undoubtedly  wise  in  the  first  in- 
stance in  leaving  open  a  wide  field  for  invention  and  im- 
provement. The  result  of  this  has  been  that  our  best  engines 
are  claimed  to  be  two  years  ahead  of  the  best  produced  by 
the  enemy,  which  in  true  Teutonic  fashion  have  been  developed 
along  humdrum  lines. — Engineering,  January  25,  1918. 


OFFENSIVE  AGAINST  THE  SUBMARINE 

AYith  Annotations  to  the  Suggestions  to  Inventors  Made  by  the  Naval  Consulting  Board 
of  the  United  States  Regarding  the  Submarine  and  Kindred  Problems 

Bv  JOSEPH  A.   STEINMETZ,  PHILADELPHIA,  PA. 
Member  of  the  Society 


IN  discussing  the  tremendous  creative  zeal  of  the  nation's 
inventors,  especially  in  suggesting  methods  of  solving  the 
submarine  problem,  the  Honorable  Secretary  of  the  Navy 
recently  mentioned  that  40,000  separate  suggestions,  plans,  or 
models  of  offensive  and  defensive  devices  had  been  submitted 
to  the  Naval  Consulting  Board  since  the  United  States  entered 
the  war  against  Germany. 

"  The  idea  that  the  submarine  will  be  overcome  by  a  miracu- 
lous invention  is  not  now  seriously  considered,"  the  Secretary 
said.  "  The  more  intimate  knowledge  the  civilian  obtains  on 
this  subject,  the  more  convinced  he  is  that  the  submarine  can 
be  conquered  by  persistently  hunting  it  down  by  the  weapon 
of  -which  it  is  most  afraid.  This  is  the  armed  service  boat, 
equipped  with  all  the  latest  scientific  devices  and  typified  in 
the  modern  torj^edo-boat  destroyer.  Foreign  naval  authorities 
have  frankly  stated  their  admiration  of  the  degree  of  perfec- 
tion of  American  designs. 

■'  In  regard  to  the  protection  of  ships  against  torpedo  at- 
tack, the  undeniable  evidence  of  recent  months  of  submarine 
activity  has  demonstrated  that  the  immunity  of  a  vessel  de- 
pends veiy  largely  on  its  speed  and  maneuvering  ability. 
There  is  a  possibility  that  some  artificial  means  of  protecting 
cargo-carrying  vessels  may  be  found  practicable.  In  no  other 
field  have  so  many  suggestions  or  so  many  duplicate  inven- 
tions been  presented  to  the  Board. ■" 

The  Secretary  said  that  the  thought  on  submarine  defense 
may  be  subdivided  into  three  groups : 

1  Any  methods  to  accomplish  the  destruction  of  submarines, 

involving  detection  and  destruction  after  detection 

2  Means  of  avoiding  submarine  attack,  involving  instructions 

for  merchant  vessels,  proper  handling  of  vessels,  camou- 
flage, smoke  screens,  and  other  confidential  information 
known  to  American  naval  authorities 

3  Protection  of  ships  against  torpedo  hits. 

All  the  suggestions  submitted  received  careful  consideration 
by  the  Board,  and  much  valuable  aid  has  been  given  to  various 
branches  of  the  war  service.  Many  inventions  of  real  merit 
have  been  submitted;  on  the  other  hand,  many  proposals  have 
been  found  to  be  impractical,  largely  due  to  the  faUure  of 
inventors  to  inform  themselves  properly  of  principles. 

To  destroy  a  submarine  we  must  first  find  it,  and  therefore 
the  problem  of  catching,  as  mentioned,  is  in  its  proper  order 
of  importance.  The  difficulty  is  that  the  submarine  has  the 
greater  advantage  of  lower  visibility,  approximating  invisibil- 
ity. Before  it  can  be  located,  it  gets  home  a  surprise  torpedo. 
Ninety  per  cent  of  the  damage  and  loss  comes  from  that  first 
torpedo,  and  the  necessity  of  forehand  knowledge  of  the  sub- 
marine's location,  in  relation  to  the  approaching  ship,  bears  an 
equal  percentage  of  importance  to  the  equation. 

In  certain  conditions  of  sea  and  weather  it  is  practically 
impossible,  by  visual  observation,  to  detect  a  periscope.  Vari- 
ous listening  devices  are  being  developed  with  most  encour- 


To  locate  the  submarine  does  not  solve  the  problem  of  its 
extinction,  and  the  Secretary  is  right  in  recognizing  a  solu- 
tion of  the  menace  by  direct-gunfire  attack.  The  more  guns 
we  mount  on  our  commerce  ships  and  the  greater  the  increase 
of  our  swift-destroyer  class,  the  more  certainly  have  we  met 
the  submarine.  We  must  blow  him  out  of  the  water  and  hunt 
him  from  base  to  base  by  direct-gunfire  attack. 

Of  late  there  has  been  perfected  a  means  of  deep-water 
attack  against  submerged  submarines  by  the  use  of  the  selec- 
tive-depth bomb.  This  device,  variously  charged  with  from 
50  to  500  lb.  of  TNT  or  other  high  explosive,  is  so  arranged 
that  it  will  detonate  at  a  predetermined  depth,  estimated  to 
reach  the  level  of  the  submarine  that  is  lurking  below  the  sur- 
face. These  depth  charges  are  launched  from  fast  surface 
craft  whose  speed  carries  them  away  from  the  eruptive  dan- 
ger following  the  explosion.  The  under-water  shock  is  suffi- 
cient to  break  in  the  hull  plating  of  a  submarine  in  any  direc- 
tion and  up  to  a  distance  equal  to  about  three  times  the  vertical 
depth  at  which  the  charge  explodes. 

A  well-known  type  of  depth  bomb  provides  a  hollow  float 
connected  to  a  thin  cable  or  cord  wound  around  the  outside  of 
the  explosive  container,  the  depth  of  detonation  being  deter- 
mined by  the  length  of  the  unwinding  cord  that  pulls  the 
detonator  when  the  mine  reaches  its  selected  depth.' 

Reference  is  here  suggested  to  the  topographical  map  and 
contour  of  the  bed  of  the  North  Sea,  which,  contrary  to  popu- 
lar supposition,  is  a  comparatively  shallow  body  of  water, 
except  for  three  guts  or  submarine  lanes  and  the  greater  deep 
channel  along  the  Norwegian  coast. 

The  Dogger  Bank  ridge  is  but  50  ft.  deep,  and  the  average 
bottom  of  the  North  Sea  lanes  about  200  to  300  ft. ;  while  the 
deep  strip,  or  main  lane  on  Norway's  edge,  is  900  ft.  deep. 

An  attack  by  continuous  barrage  discharge  of  depth  mines 
from  numerous  patrols  covering  each  known  submarine  lane 
would  check  the  freedom  of  these  passages  with  justifiable 
chance  of  destroying  the  enemy  U-boats. 

The  Naval  Consulting  Board,  known  so  favorably  to  us  all, 
has  worked  indefatigably  in  the  consideration  of  the  vast 
number  of  suggestions  that  have  been  offered.  As  a  guide  to 
help  solve  the  submarine  menace  the  Board  issued  a  bulletin" 
entitled  The  Submarine  and  Kindred  Problems.  As  this  in- 
formation is  official  and  helpful  to  a  clear  understanding  of 
submarine  warfare,  offensive  and  defensive,  it  would  be  proper 
to  quote  fully  from  the  bulletin. 

Protection  Against  Subjiarine  Attack 

This  subject,  which  is  occupying  the  public  mind  as  is  uo  other, 
divides  itself  into  a  number  of  problems,  the  most  important  being 
the  following : 

(I  Means  of  discovering  the  approach  of  a  hostile  submarine 
and  locating  it  so  as  to  permit  of  prompt  action  for  combating  its 
attack 


Abstract  of  paper  presented  before  the  Philadelphia  Section  of  Thb 
American    Society   of   Mechaxical   Engineers,   December   11,   1917. 


1  U.  S.  Patent  Application  Serial  No.  161,874.      ' 
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h     Protection  of  cargo-carryiug  ships  by  nets,  guards  and  screens 

c     Protection  througli  decreasing  the  visibility  of  vessels 

d     Methods  of  destroying  or  blinding  a'  hostile  submarine. 
To  these  maj'  be  added : 

e     Mines,  their  use  and  control 

;     Torpedoes,  use  and  counter-defense. 

Submarines,  to  operate  most  effectively,  must  approach  within 
close  range  of  the  vessel  which  is  intended  to  be  torpedoed.  The 
installation  of  offensive  weapons  on  the  merchant  marine  has  in- 
creased the  necessity  for  the  utmost  care  being  exercised  by  the 
submarine  commander  in  remaining  unseen  by  the  officers  on  the 
vessel  to  be  attacked. 

Reports  from  abroad  indicate  that  in  many  cases  submarines 
must  have  remained  along  certain  lanes  of  travel  for  periods  ex- 
tending into  weeks  of  waiting  with  the  expectation  of  torpedoing 
certain  vessels.  Under  certain  favorable  conditions,  where  the 
waters  are  less  than  200  ft.  in  depth,  the  safe  limit  of  descent,  a 
submarine  might  lie  at  rest  on  the  bottom,  and,  if  equipped  with 
sensitive  listening  devices,  attempt  to  detect  the  approach  of  a 
vessel.  As  soon  as  this  evidence  was  secured  the  submarine  might 
come  to  the  surface  for  a  quick  observation  by  means  of  the  perl- 
scope  and  in  this  manner  obtain  the  proper  aim  which  would  be 
Required  to  register  an  effective  hit. 

In  case  the  water  is  more  than  200  ft.  in  depth,  a  submarine 
must  be  kept  in  motion  to  obtain  steerage  way  in  order  to  hold 
its  proper  depth  of  submergence.  This  speed  may  not  exceed  four 
or  five  miles  per  hour,  but  to  remain  submerged,  and  at  the  same 
time  unobserved,  the  water  must  be  at  least  60  ft.  deep. 

The  latest  type  of  submarine  which  is  being  used  abroad  has 
a  surface  speed  of  at  least  17  knots  and  a  submerged  speed 
of  probably  less  than  10  knots.  The  superior  gunfire  from  the 
merchantman  which  has  been  properly  equipped  would  make  it 
necessary  for  the  submarine  commander  to  obtain  his  observa- 
tions, such  as  would  permit  accurate  aiming  of  the  torpedo,  during 
the  very  brief  interval  of  time  required  to  come  to  the  surface 
for  observation  through  the  periscope  and  to  again  submerge. 

If  running  near  the  surface,  the  periscope  might  be  raised,  a 
quick  observation  taken,  and  lowered  again  within  30  seconds. 
If,  however,  the  submarine  is  on  the  surface  and  hatches  un- 
covered, from  one  to  four  minutes  will  be  required  to  completely 
submerge,  depending  upon  circumstances. 

A  submarine  of  recent  type  probably  has  a  total  radius  of  action 
of  as  much  as  8000  miles  when  traveling  at  a  moderate  cruising 
speed  of  from  10  to  11  knots,  and  may  remain  away  from  its  base 
for  as  much  as  one  month,  without  requiring  either  fuel  or  other 
supplies  during  this  period. 

This  type  of  submarine  may  have  as  many  as  3  periscopes,  2 
conning  towers,  and  2  rapid-fire  guns  attached  to  the  upper  portion 
of  its  hull.  The  vessel  is  steered  by  very  efficient  gyroscopic  com- 
passes, which  are  unaffected  by  extraneous  magnetic  or  electrical 
influences. 

The  U-53  on  her  espionage  visit  to  Newport  Naval  Station 
and  her  subsequent  torpedoing  of  a  half-dozen  friendly  and 
neutral  ships  within  sight  of  our  shore,  is  a  concrete  instance 
of  what  can  be  done  as  to  radius  of  action  and  what  may  be 
again  attempted  in  greater  force. 

A  recent  estimate  of  an  allied  naval  officer  determines  that 
the  enemy  submarines  are  at  surface  over  95  per  cent  of  their 
time  when  cruising,  thus  giving  opportunity  of  accidental 
sinking  by  night  ramming  by  surface  craft  as  well  as  for 
direct  surprise  attack  during  fog-  intervals. 

The  fact  that  submarines  are  submerged  so  little  of  the  time 
has  developed  a  simple  yet  eflScient  strategy  to  determine  their 
location.  The  Allies  have  used  their  submarines  as  feed  lures 
for  seagulls,  which  hover  over  the  hulls  tempted  by  their  food, 
and  follow  untiringly  in  the  wake  of  the  submerged  craft. 
The  gulls,  not  distinguishing  between  friend  and  foe,  follow 
the  German  submarines  patiently,  expecting  to  be  fed,  and 
quite  innocently  declare  the  location  of  the  enemy  boats  to  the 
allied  patrols. 

A  general  understanding  of  the  capabilities  of  the  modern  sub- 
marine for  offensive  operations  will  make  it  easier  to  appreciate 
the  importance  of  the  three  problems  which  follow : 


(a)      Means  jar  Discovery 

The  Aeroplane.  When  the  condition  of  .sea  and  air  are  favor- 
able, a  submarine  is  readily  discernible  from  an  aeroplane  flying 
at  a  sufficient  height,  even  though  the  submarine  be  submerged  to 
a  considerable  depth. 

While  aeroplanes  have  thus  been  used  successfully  in  the  English 
Channel,  they  are  unable  to  fly  far  out  to  sea  where  the  submarines 
are  now  most  active.  Mother  ships  for  carrying  and  launching 
aeroplanes  might  be  used  in  this  connection,  but  there  are  only 
a  small  number  of  such  ships  in  operation  and  the  construction  of 
others  under  present  conditions  is  necessarily  a  slow  process. 

The  aeroplane  promises  to  play  a  very  serious  and  impor- 
tant part  in  sea  warfare  and  torpedo  service. 

Admiral  Piske,  U.  S.  N.,  retired,  invented  some  years  ago 
a  torpedoplane  which  is  in  effect  a  seaplane  carrying  on  its  keel 
parallel  a  marine  torpedo.  The  torpedoplane  delivers  its 
attack  directly  in  line  with  the  enemy  ship.  It  skims  close  to 
the  surface  and  releases  the  torpedo,  which  speeds  to  its  target. 

The  Germans  are  reported  to  have  used  this  device  success- 
fully in  sinking  allied  surface  craft  in  the  North  Sea.  Private 
initiative  and  subscribed  money  are  now  reputed  to  be  de- 
veloping this  method  into  a  practical  device  for  our  owii  use. 

A  similar  weapon  is  described  in  U.  S.  Patent  No.  1,223,212, 
covering  an  aero-marine  torpedo  which  provides  for  a  tubular- 
shaped  charge  towed  by  an  aeroplane.  The  latter,  rising  in 
flight,  drags  a  wire  towline  across  the  victim  ship  and,  speed- 
ing onwards,  brings  the  torpedo  into  explosive  contact. 

Aeroplanes  have  been  suggested  for  use  in  attacking  sub- 
marines by  trailing  under-water  deflected  bombs.' 

Location  of  submerged  U-boats  by  the  use  of  kite  observa- 
tion balloons  towed  from  battleships  is  one  of  the  later  devel- 
opments of  offense.  From  the  high  elevation  the  observer  con- 
trols an  extensive  sea  area,  which  permits  the  discovery  of  the 
submarine,  the  location  being  announced  by  wireless  and  the 
destroyers  and  seaplanes  with  depth  bombs  called  to  the  attack. 

Various  sound-recording  devices,  intended  to  locate  surface  ves- 
sels, submarines,  and  even  moving  torpedoes,  are  now  being  care- 
fully tested.  Water  i.s  an  excellent  conductor  of  sound,  and  the 
development  and  improvement  of  such  apparatus  offers  a  promising 
field  for  inventive  endeavor  to  those  who  possess  adequate  scien- 
tific training  and  laboratory  facilities. 

Many  devices  are  suggested  which  depend  upon  optical  means 
of  detection,  such  as  special  forms  of  telescopes  and  field  glasses 
to  be  mounted  on  ships  or  on  scouting  vessels.  Many  special  forms 
of  searchlights  and  projectors  have  been  suggested. 

The  fact  that  a  moving  torpedo  leaves  in  its  wake  a  stream  of 
air  bubbles  caused  by  the  exhaust  air  from  its  propelling  engines, 
offers,  under  favorable  conditions,  one  means  for  discovering  the 
approach  of  a  torpedo.  This  evidence  is,  however,  difficult  to  de- 
tect in  a  rough  sea  or  at  night,  and,  furthermore,  the  bubbles  do 
not  reach  the  surface  of  the  water  until  after  the  torpedo  has 
traveled  toward  its  target  a  distance  of  from  50  to  200  ft. 

The  warhead  torpedo  weighs  approximately  2500  lb.  and 
travels  about  10  to  15  ft.  below  the  surface  of  the  sea  at  a 
speed  of  25  to  40  miles.  We  have  a  record  of  a  British  coastal 
dirigible,  while  flying  in  company  with  a  convoy  of  merchant- 
men, sighting  the  track  of  an  oncoming  torjiedo  and  a  moment 
later  observing  the  crash  of  the  explosion  on  the  target.  An 
enemy  submarine  taking  advantage  of  the  state  of  the  sea  for 
conceahuent,  had  with  great  daring  dived  beneath  the  armed 
escort  and  boldly  torpedoed  her  victim.  The  weather  was 
rough  and  rapidly  getting  worse;  the  dirigible  picked  up  the 
torpedo  wake  and  followed  back  along  the  dead  line  to  its 
source  and  located  the  submarine  as  a  dim  green  shadow 
stealthily  submerged.  The  airship  hovered  over  the  cigar- 
shaped  form  vaguely  outlined,  released  numerous  depth  bombs, 
and  destroyed  the  submarine. 

« U.  S.  Patent  No.  l,218,uS6. 
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The  dragging  of  trawls,  or  iieis.  by  special  guard  boats,  noc 
only  witli  the  view  of  locating  submerged  submarines  but  also  to 
sweep  up  floating  and  stationary  miues,  is  frequently  suggested. 
Under  certain  conditions  this  operation  is  practicable  and  effective. 

It  will  be  seen  that  each  of  the  above  methods,  however  useful, 
has  its  limitations,  and  scientists  and  inventors  should  apply  them- 
selves not  only  to  the  task  of  improving  ihesi',  hut  also  of  finding 
supplementary  methods  and  devices. 


(6)     Protection  of  Carijo-Carrijing  Sliijis  by  Nets  or  Scrans 

Many  designs  of  such  devices  are  suggested,  and  most  of  them 
are  intended  to  be  attached  to  the  hull  of  the  vessel  to  be  pro- 
tected. Many  other  suggestions  along  these  lines,  and  differing  only 
in  some  of  their  minor  characteristics  from  the  foregoing,  have 
been  received  by  the  Board.  Up  to  the  present  time  not  one  of 
these  proposals  involving  screens  of  any  kind  has  received  the 
approval  of  the  Navy  Department  or  of  the  merchant  marine. 
The  principal  objections  offered  to  these  devices  are  that  they  are 
heavy,  difficult  to  hold  in  position,  unmanageable  in  a  heavy  sea, 
and  that  they  interfere  with  the  speed  and  with  the  ability  of  the 
vessel  to  maneuver.  The  undeniable  evidence  which  has  been 
accumulated  during  the  past  few  months  of  submarine  activity  has 
demonstrated  that  the  immunity  of  a  vessel  to  submarine  attack 
is  dependent  very  largely  on  its  speed, and  also  its  maneuvering 
ability.  The  percentage  of  vessels  having  speeds  of  15  knots  or 
more  which  have  suffered  from  submarine  attack  is  very  small, 
while  the  losses  of  slow  vessels,  whose  speed  is  less  than  that  of 
a  submerged  submarine,  is  practically  100  per  cent  of  those  at- 
tacked. Many  of  the  suggested  devices  would  prevent  the  launch- 
ing of  lifeboats  or  rafts  from  the  vessel  to  be  protected.  It  is 
barely  possible,  however,  that  there  may  be  developed  some  form 
of  this  general  plan  which  will  be  found  practicable.  In  no  other 
field  have  so  many  suggestions  or  so  many  duplicate  inventions 
been  presented  to  the  Board. 

As  far  back  as  1877  a  patent  was  issued  containing  the  fol- 
lowing paragraph :  "  The  nature  of  my  invention  consists  in 
combining  with  a  vessel  a  sectional  reticulated  shield  or  guard, 
suspended  at  a  suitable  distance  from  the  hull  of  the  ship,  and 
partly  or  wholly  surrounding  the  same,  which  shield  extends 
downward  a  sufficient  distance  below  the  water  line  to  arrest 
a  floating  torpedo  or  explode  one  attached  to  an  attacking 
vessel." 

Prom  that  time  until  the  present  day  many  designs  have 
been  made,  tried,  and  discarded.  It  is  well  known  that  a 
shield  of  sufficient  strength  and  proper  design  will  stop  a 
torpedo,  explode  it,  and  render  it  harmless  to  the  hull  of  a 
vessel,  if  the  shield  is  a  sufficient  distance  away.  This  distance 
is  generally  conceded  to  be  about  30  ft.  However,  it  depends 
very  much  upon  the  strength  of  a  vessel's  hull  and  the  details 
of  design  made  to  localize  the  damage. 

It  has  been  the  aim  of  all  navies  to  do  away  with  any  form 
of  shield  or  net  protection  as,  in  action,  speed  and  maneuver- 
ing qualities  are  imperative ;  and  generally  in  wartime  a  eet 
depends  for  a  great  part  of  its  tactical  value  upon  its  ability 
rapidly  to  change  its  base.  Modern  naval  construction  is  made 
to  allow  torpedo  attack  without  disabling  the  vessel  or  pre- 
venting her  from  continuing  the  fight  and  eventually  reaching 
her  home  port.  It  is  known  that  in  the  present  war  battleships 
have  been  torpedoed  more  than  once  in  the  same  fight,  con- 
tinuing the  battle  and  arriving  at  the  home  port  at  a  fair  rate 
of  speed. 

One  of  the  great  .shipyards  in  England  is  interested  in  a 
torpedo-defense  pontoon-supported  screen  that  has  been  favor- 
ably noted  in  the  American  scientific  press.  This  device  is  not 
a  part  of  the  ship  nor  attached  to  it,  but  provides  a  floating 
spar-like  pontoon  with  a  full-length  sheet-steel  flexible  apron. 
These  screens  can  be  towed  by  the  slower  ships  when  moving 
through  mine  fields  or  submarine  zones,  giving  extensive  broad- 
side protection.     The  pontoon  screens  can  be  towed  as  sep- 


arate units  by  tugs  or  trawlers,  and  the  defended  ship  can 
move  safely  forward,  protected  by  these  flanking  screens.' 

The  author  will  be  glad  to  send  to  anyone  interested  in  the 
further  development  of  this  line  of  defense  an  illustrated  book- 
let on  Submarine  Problems  and  Torpedo  Defense. 

(c)    Protection  Through  Invisibility 

The  point  of  lookout  on  a  submarine  being  close  to  the  water, 
the  position  of  a  vessel  at  a  distance  can  be  determined  only  by 
observing  its  smoke,  which  floats  high  in  the  air.  Improved  smoke- 
less combustion  is  therefore  desirable.  Relative  invisibility  may 
also  be  afforded  by  methods  of  painting. 

A  method  of  camouflage  to  suddenly  create  a  fog  cloud 
about  a  ship  is  made  possible  by  an  arrangement  of  pipes 
running  along  outside  the  length  of  the  hull,  parallel  and  near 
to  the  keel  and  connected  up  to  the  steam  boilers.  By  quickly 
opening  the  control  valve  the  steam  pressure  vents  through 
small  openings  in  the  pipe  and  rises  as  a  fog  cloud,  instantly 
enshrouding  the  ship  and  confusing  the  submarine  as  to  aim 
and  direction.  This  is  one  of  the  many  patents  pending,  and 
is  mentioneri  only  to  encourage  our  engineers  and  inventors  to 
further  activities. 

It  is  possible  and  desirable,  if  ship-design  prejudice  could 
be  overcome,  to  build  a  low-visibUitj*  hull  by  reducing  or 
eliminating  the  masts  and  spars  and  laying  the  funnels  hori- 
zontaOy  near  the  deck  levels,  supplementing  tlie  draft  by 
further  arrangement  of  blowers. 

In  the  earlier  days  of  the  war,  submarines  were  lured  into 
close  range  by  screening  the  deck  guns  of  merchant  steamers 
and  liners  and  by  false-rigging  destroyers  to  simulate  helpless 
sailing  craft,  but  this  deceit  is  increasingly  difficult  to  accom- 
plish as  the  later  U-boats  mount  powerful  long-range  guns. 

(d)     Destruction    and    Blinding    of    the   Submarines 

A  rapid-fire  gun  is  effective  when  the  submarine  is  seen  within 
accurate  range  of  the  gun ;  but  the  target  is  so  small  that  it  is 
diflicult  to  hit. 

The  powerful  effect  of  any  submarine  explosion  on  all  neigh- 
boring bodies  provides  a  simple  means  of  destroying  or  crippling 
an  undersea  boat.  Once  it  has  been  even  approximatel.v  located, 
the  setting-off  of  a  heavy  charge  of  high  explosive,  well  submerged 
in  the  vicinity  of  the  submarine,  will  bring  about  this  result. 

A  simple  type  of  selective  depth  bomb  has  already  been 
described,  and  the  news  items  of  destruction  of  enemy  sub- 
marines by  this  method  of  attack  give  encouraging  indication 
that  in  this  device  we  have  a  weapon  that  spells  the  doom  of 
the  U-boat.'' 

la  certain  areas,  a  quantity  of  heavy,  black  petroleum  or  similar 
substance  which  will  float  on  the  surface  of  the  water  has  proved 
an  effective  means  of  clouding  the  optical  glass  in  the  periscope's 
exposed   end. 

This  spreading  of  oil  results,  however,  in  a  waste  without 
commensurable  result,  as  a  recent  device  operated  from  inside 
the  submarine  permits  of  the  perfect  cleansing  of  the  peri- 
scope's outlook  glass  by  projecting  against  the  oil  smooch  a 
pressure  jet  of  gasoline  or  other  wash.' 

Under  favorable  conditions  of  wind  and  position,  many  vessels 
have  saved  themselves  from  torpedo  attack  by  the  production  of  a 
smoke  screen.  This  may  be  formed  either  by  incomplete  com- 
bustion of  the  oil  used  for  fuel  by  most  naval  vessels,  or  it  may 
be  created  by  burning  chemicals,  such  as  phos!)horus  and  coal  tar. 
or  mixtures  in  which  both  of  these  and  other  materials  are  used. 


"Reference    is    also    made    to    U.    S.    Patents    Nos.     l.L'l'J.SiD    and 
1,171,153. 

=  U.   S.  Patent  Application  Serial  No.  161,874. 
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After  hiding  itself  from  the  submarine  in  a  cloud  of  dense 
smoke,  the  vessel,  if  possessed  of  sufficient  speed,  may  be  able  by  a 
quick  maneuver  to  change  her  position  and  escape  before  the  sub- 
marine is  able  to  discharge  a  torpedo. 

The  serious  fault  with  this  plan  has  been  the  accidental 
condition  of  windage,  for  it  is  apparent  that  if  the  wind  blows 
from  the  direction  of  the  submarine  toward  the  ship  she  can- 
not hide  quickly  in  her  smoke  screen,  which  is  blown  away 
from  her. 

An  improvement  of  great  value  meets  this  need  by  use 
of  smooth-bore  deck  guns  discharging  smoke  shells  against  the 
submarine,  which  puts  the  enemy  into  a  murk  screen  per- 
mitting the  merchant  ship  to  escape  or,  by  change  of  course, 
to  attack  the  submarine  and  sink  it  bv  gunfire  or  ramming.' 


Mines  .4nd  Torpedoes  for  Naval  Operations 

(e)     Mines 

Ever^ince  the  first  use  of  guupowder  in  the  prosecution  of  war, 
mines  and  torpedoes  have  received  great  attention,  both  from  the 
warrior  and  the  inventor.  Mines  are  either  fixed  or  floating.  The 
fixed  or  stationary  submarine  mine  is  fired  by  contact,  electricity, 
timing  device,  or  fuse.  Such  mines,  which  are  extensively  used  by 
all  navies,  are  rugged  in  design  and  may  contain  large  charges  of 
explosives.  They  are  placed  in  position  by  especially  equipped 
mine-laying  vessels.  Such  a  mine  is  provided  with  an  anchoring 
device. 

Floating  mines  differ  from  fixed  mines  in  that  they  are  un- 
anchored,  and,  unless  guard  boats  are  at  hand  to  warn  friendly 
vessels  of  their  proximity,  may  be  as  dangerous  to  friend  as  to  foe. 
Such  mines  must  be,  according  to  laws  of  war,  designed  to  become 
inoperative  within  a  few  hours  after  being  set  adrift. 

The  submarine  has  been  successfully  used  as  a  mine  layer 
and  can  enter  defended  sea  areas  and  plant  mine  fields,  un- 
charted and  undetected.  An  elaboration  of  this  function  is 
noted  in  the  possibility  of  submarines  liberating  containers  of 
asphyxiating  gases  or  smoke  clouds  from  a  position  under  the 
enemy  battlefleet  or  surface  ships  and  causing  tremendous 
loss  and  havoc. 

The  defense  against  such  surprise  being  eternal  vigilance 
and  full  protection  to  the  crews  by  night  and  day  use  of  gas 
masks.' 

Harbors  and  water-ways  are  not  entirely  safe  from  sub- 
marines that  may  enter  submerged  below  the  mine  flotation 
level  to  avoid  contact,  and  then  rise  to  the  surface  for  obser- 
vation and  bombardment  or  to  release  aeroplanes,  for  dis- 
tant depredations. 

A  proposed  harbor  defense  against  the  enemy  submarine 
awash  or  surface  battlecraft,  comprises  a  method  of  gas-  or 
smoke-cloud  liberation  from  containers  anchored  to  the  bottom 
and  electrically  controlled,  or  detonated,  from  shore  observation 
stations,  thus  involving  the  enemy  in  a  murk  or  incapacitating 
gas  cloud. 

This  camouflage  mine  field  could  be  cheaply  created  and 
would  be  easy  to  install;  and  while  depriving  the  enemy  of 
power  of  observation  or  fire  control,  it  would  yet  disclose  his 
position  by  his  military-mast  tops  rising  above  the  low-hanging 
cloud  and. permit  the  shore  batteries  to  deliver  their  attack." 

(/)    Torpedoes 

The  modern  submarine  torpedo  is  about  20  in.  in  diameter  and 
20  ft.  in  lengt'-,  is  sc:!  |;vopelled.  is  not  steered  by  magnetic  means, 
and  keeps  a  fairly  accural,  course  for  several  thousand  yards  at  an 
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average  speed  of  more  than  30  miles  an  hour.  Its  weight  is  ap- 
proximately a  ton  and  a  quarter,  and,  when  traveling  at  normal 
speed,  it  possesses  great  momentum ;  in  fact,  in  one  ease  when 
the  high  explosive  charge  in  the  warhead  failed  properly  to  de- 
tonate, the  body  of  the  torpedo  penetrated  the  steel  hull  of  the 
ship  attacked.  Torpedoes  are  also  provided  with  means  to  more  or 
less  effectively  cut  through  screens,  nets,  or  guards  placed  in  their 
path. 

A  torpedo  is  projected  from  a  submarine  or  other  vessel  by 
means  of  a  special  form  of  tube  or  gun.  A  small  charge  of  gun- 
powder or  compressed  air  is  employed  to  start  the  torpedo,  after 
which — if  of  the  usual  self-propelling  type — it  is  driven  through 
the  water  by  its  own  compressed-air  motor,  the  air  being  supplied 
from  a  strongly  built  reservoir  within  the  body  of  the  torpedo 
itself.  The  torpedo  is  kept  upon  its  course  by  a  gyroscope  steering 
mechanism,   which   is   immune   to   outside   magnetic   disturbances. 

The  detonation  of  the  torpedo  is  accomplished  through  a  mechan- 
ism placed  within  its  warhead  ;  and  if  the  torpedo  is  either  abruptly 
diverted  from  its  course  or  is  checked  in  its  forward  motion,  the 
firing  device,  which  is  operated  by  arrested  momentum  rather  than 
by  any  form  of  a  projecting  firing  pin,  instantly  ignites  the  heavy 
charge  of  explosive  contained  within  the  warhead.  The  explosion, 
if  it  takes  place  within  20  ft.  of  the  vessel,  will  usually  rupture 
the  ship's  plating,  because  of  the  terrific  blow  transmitted  through 
the  water  from  the  point  of  the  explosion  to  the  ship's  side.  The 
depth  at  which  a  torpedo  travels  ...  is  usually  between  10 
and  15  ft.  below  the  surface. 

Confining  the  Submarines 

The  question  as  to  why  submarines  are  not  destroyed  before  they 
reach  the  open  sea  is  a  most  natural  one,  and  the  best  answer 
which  it  is  possible  to  give,  according  to  the  officers  of  our  navy 
and  those  of  the  foreign  commissions  who  have  visited  this  country, 
is  as  follows : 

The  submarine  bases  are  very  strongly  protected  by  land  batter- 
ies, aeroplane  observers,  and  large  areas  of  thickly  mined  waters 
extending  to  such  distances  that  the  largest  naval  gun  cannot  get 
within  range  of  the  bases.  In  spite  of  these  protections,  there  is 
now  going  on  a  continuous  attempt  on  the  part  of  the  allied  navies 
to  entrap  or  otherwise  defeat  the  submarines  as  they  emerge  from 
the  protected  areas.  Nets  are  laid  and  as  promptly  removed  by 
the  enemy,  whose  trawlers  are  in  turn  attacked  by  our  destroyers. 
The  design  of  these  nets  and  the  detailed  arrangement  of  their 
fastenings  and  attachments  offer  a  broad  field  for  invention,  but  it 
should  be  remembered  that  they  must  be  capable  of  being  used  in 
waters  in  which  there  is  a  tidal  current  running  from  two  to  five 
miles  per  hour.  Many  suggestions  for  "  bottling  up  "  these  bases 
have  been  offered,  but,  as  will  be  realized,  it  is  not  desirable  to 
pubUsh  information  which  would  indicate  even  in  the  smallest 
degree  this  country's  plans. 

Ambitious  plans  have  been  presented  suggesting  a  great 
bomb-curtain  sea  net,  strung  in  sections  miles  long  and  pendant 
200  ft.  deep,  to  close  the  North  Sea  from  Scotland  to  the  three- 
mile  limit  off  the  Norway  coast.  The  difficulties  are  stu- 
pendous and  the  cost  would  be  tremendous,  but  many  im- 
portant engineers  and  the  scientific  and  technical  press  express 
hope  that  it  will  yet  be  done.  This  great  net  would  be  float- 
supported,  and  at  the  crosswires  of  the  20-  to  30-ft.  meshes 
there  would  be  attached  explosive  contact  bombs  to  destroy 
any  submarine  that  would  nose  in.' 


Ships  and  Shipbuilding 

Many  suggestions  are  made  for  ships  of  unusual  form  to  provide 
for  safety  in  case  of  a  torpedo  or  mine  exploding  near  or  against 
the  hull.  Most  of  these  plans  are  an  elaboration  of  the  usual 
watertight  bulkhead  construction  now  required  as  structural  de- 
sign for  all  modern  ships. 

The  multiplicity  of  watertight  compartments  in  any  hull  design 
tends  to  add  to  the  vessel's  safety. 

The  modern  tank  steamer  used  to  carry  fluid  cargoes,  such  as 
petroleum  products  or  molasses,  is  a  good  example  of  this  design, 
which  has  been  in  general  use  for  many  years. 


U.  S.  Patent  .Application  Serial  No.  157,389. 


224 


VOLUME  REGULATOR,  L.  C.  LOEWENSTEIN 


The  .Iourxal 
Am.Soc.ALE. 


The  explosion  of  a  iioai-by  submariue  mine  or  torpedo  frequently 
tears  great  rents  in  the  ship's  plating,  in  some  cases  opening  a 
jagged  hole  ten  feet  or  more  across,  but  the  destructive  effect  on  the 
hull  of  a  ship  caused  by  the  explosion  of  a  mine  or  torpedo  may  be 
greatly  diminished  by  special  hull  construction. 

The  iiicompressibility  of  ^vater  gives  the  required  fulcrum 
to  the  explosion  of  the  warhead,  and  the  hull  plates  break  in- 
ward under  the  impulse  of  the  expanding  white-hot  gases.  It 
therefore  follows  that  the  destructive  effect  would  be  mini- 
mized in  direct  proportion  to  the  non-resistance  of  the  ful- 
crum. To  accomplish  this  desired  result  an  ingenious  method 
is  under  patent  which  provides  perforated  pipe-line  outlets 
parallel  to  the  ship's  keel  and  connected  up  to  the  high-pressure 
steam  line. 

Upon  the  approach  of  a  torpedo  the  steam  is  switched  into 
the  outlets  and  the  rising  zone  of  bubbles  displaces  the  sea 


water  and  creates  a  froth  mass  of  reduced  resistance  tending 
in  great  measure  to  dissipate  the  force  of  the  torpedo  ex- 
plosion.' 

Conclusion 

In  making  reference  to  various  patents  and  applications  of 
devices,  it  is  only  intended  thereby  to  illustrate  types  and  gen- 
eral methods  that  the  engineer  and  inventor  may  know  in  part 
what  has  already  been  done.  Even  though  some  of  these  ref- 
erences may  be  to  the  thousands  of  misconceived  devices  ex- 
amined and  unused  by  the  Naval  Consulting  Board,  they  have 
been  helpful  to  the  national  cause  as  guides  and  guards  to 
inventors  yet  unborn. 
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Blast-furnace  operation  has  attained  a  high  degree  of  refinement 
in  the  proportioning  of  the  various  materials  composing  the 
charge — the  ore,  the  fuel  and  the  flux.  The  weight  of  oxygen — • 
introduced  as  atmospheric  air — per  charge  has,  however,  until  re- 
cently been  subject  to  much  uncertainty  due  primarily  to  the  dif- 
ficulty of  measuring  with  any  degree  of  accuracy  the  volume  of 
air  delivered.  The  adjustment  of  the  air  supply  to  the  furnace 
was,  therefore,  usually  made  only  when  the  operator  found  evi- 
dence that  the  furnace  was  badly  overblown  or  underblown,  a 
process  which  resulted  in  a  more-or-less  variable  product  and  cer- 
tainly in  a  reduction  in  the  possible  maximum  output  of  the  fur- 
nace. 

ff  ith  the  advent  of  the  centrifugal  compressor  giving  a  perfect- 
ly steady  air  blast,  the  metering  of  the  air  supply  became  more 
practical  and,  therefore,  more  usual.  With  perfectly  definite  and 
uniform  charging  a  definite  and  uniform  weight  of  air  per  minute 
is  desirable.  Constant-volume  governors  have  been  designed  on 
two  principles,  one  by  metering  the  air  by  means  of  a  venturi 
meter  and  the  other  by  using  an  impact  float.  The  venturi-meter 
governing  has  been  improved  by  using  a  multiple  venturi  meter 
in  which  large  pressure  drop  can  be  obtained  in  the  throat  with- 
out a  corresponding  loss  in  poiver.  This  difference  in  pressure 
is  used  on  a  mercury  pot  whose  motion  up  and  doivn  is  translated 
to  the  governing  mechanism  of  the  driver  of  the  air  compressor. 
The  proper  setting  of  this  meter  is  accomplished  by  changing  the 
tension  of  the  spring  until  a  scale  calibrated  in  cubic  feet  of  air 
per  minute  shows  that  the  desired  quantity  of  air  is  obtained. 

In   the   impact-float   method  the  air  is  taken   through  a  conical 

THE  blast  furnace  is  primarily  an  apparatus  for  pro- 
ducing pig  iron;  but  incidentally  it  may  also  be  re- 
garded as  a  huge  gas  producer.  The  materials  fed  to 
it  are  the  iron  ore,  the  fuel  (coke),  and  the  fluxes  (limestone), 
which  are  charged  at  the  top  of  the  furnace  or  throat ;  and  the 
air  blast,  which  is  blown  in  near  the  bottom  of  the  furnace 
at  the  tuyeres.  The  materials  discharged  from  the  furnace  are 
pig  iron  and  slag,  which  are  tapped  from  the  bottom  or  cruci- 
ble of  the  furnace,  and  the  gases  and  dust,  which  pass  out  of 
the  top  of  the  furnace.  The  iron  ore  in  a  blast  furnace  is 
deoxidized  or  reduced,  for  which  purpose  the  furnace  is 
charged  with  sufficient  carbonaceous  fuel  to  do  two  things : 
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opening  in  which  is  suspended  a  float,  this  float  moving  a  hori- 
zontal beam  about  a  pivot.  The  horizontal  beam  actuates  the 
governing  mechanism  of  the  driver  of  the  air  compressor.  On 
this  horizontal  beam  is  a  sliding  weight  which  can  be  set  at  cali- 
brated marks  representing  cubic  feet  of  free  air  per  minute.  With 
the  weight  set  in  a  definite  position  a  certain  definite  quantity  of 
air  is  obtained. 

In  both  of  these  methods,  however,  the  readings  on  the  cali- 
brated scale  are  only  correct  when  the  initial  air  conditions  are 
standard,  that  is,  are  similar  in  barometer,  temperature  and  hu- 
midity to  which  the  scale  has  been  calibrated.  Any  change  in 
either  the  temperature  of  the  inlet  air  or  in  the  atmospheric  ba- 
rometer or  in  the  humidity  of  the  air,  changes  the  weight  of  the 
air  metered,  and,  therefore,  its  oxygen  content.  As  the  blast  fur- 
nace requires  an  exact  weight  of  oxygen,  the  above  method  of 
holding  constant  volume  is  liable,  in  extreme  cases,  to  have  an 
error  of  from  15  to  20  per  cent. 

A  volume  corrector  is  hereivith  presented  which  when  used  in 
connection  with  the  air-metering  device  will  correct  for  any 
changes  in  temperature,  barometer  and  humidity,  so  that  the  air 
supplied  to  a  blast  furnace  will,  at  all  times,  under  any  atmos- 
pheric conditions,  deliver  a  perfectly  definite  and  predetermined 
weight  of  oxygen  to  the  blast  furnace.  This  volume  corrector  is 
so  designed  that  it  requires  only  one  setting  for  each  correction, 
that  is,  one  setting  for  any  initial  temperature,  one  setting  fori 
any  existing  barometer  and  one  setting  for  humidity  as  usually 
obtained  by  the  difference  of  readings  on  a  wet-  and  dry-bulb 
thermometer. 

to  abstract  all  the  oxygen  from  the  reducilsle  metallic  oxides 
and  to  furnish  enough  heat  at  high  enough  temperature  to  melt 
down  to  superheated  liquids  the  pig  iron  and  slag — combina- 
tions of  irreducible  metallic  oxides — that  are  formed.  The 
fuel  must  supply  the  reducing  energy  and  the  melting-down 
or  smelting  requirements ;  the  first  by  action  upon  the  metallic 
oxides  at  a  red  to  a  white  heat  and  abstracting  their  oxygen; 
the  second  by  being  burned  at  the  foot  of  the  furnace  by  the 
hot-air  blast,  and  there  generating  the  heat  and  higher  tem- 
peratures necessary  for  the  smelting  down  of  the  materials 
already  reduced. 

In  a  secondary  way  the  blast  furnace  may  also  be  regarded 
as  a  huge  gas  producer,  run  by  hot  forced  blast,  in  which  the 
incombustible  portions  of  the  contents  are  melted  down  (with 
a  little  unburnt  carbon)  to  liquid  metal  and  slag  and  are  run 
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out  beneath,  while  the  gaseous  products  pass  upward  through 
50  to  100  ft.  of  burden  and  escape  above.  The  escaping  gases 
are  primarily  of  the  composition  of  producer  gas,  with  some 
of  its  carbonous  oxide  changed  to  C0„  by  the  oxygen  abstracted 
from  the  burden;  with  some  CO.  added  from  the  decomposi- 
tion of  the  carbonates  of  the  charge :  and  with  the  usual  in- 
crement of  moisture  from  the  charge  and  volatile  matter  (if 
any)  from  the  distillation  of  the  fuel.  Hence,  the  blast  fur- 
nace is  a  huge  gas  producer,  giving  a  rather  inferior  quality 
of  combustible  gas  in  large  quantities,  while  reducing  to  metal 
and  slag  the  burden  of  iron  ore  and  flux  (limestone)  which  is 
put  in  with  the  fuel.  In  fact,  the  unoxidized  and  combustible 
ingredients  of  the  escaping  gas  represent  a  large  part,  often 
the  largest  part,  of  the  total  calorific  power  of  the  fuel. 

Air  Requieements  in  Blast  Furnaces 

From  the  above  it  can  be  readily  seen  that  if  the  charging 
of  a  furnace  is  uniform,  it  is  quite  essential  to  have  the 
amount  of  air  supplied  to  the  furnace  also  uniform  in  quantity. 
The  air  pressure  required  for  forcing  the  air  through  the  fur- 
nace varies  with  the  condition  of  the  burden  or  charge.  If  the 
particles  of  ore,  fuel,  and  limestone  are  large,  that  is,  the 
spaces  between  these  particles  ample,  there  is  a  freer  passage 
for  the  air  than  if  the  particles  of  ore,  fuel,  and  limestone 
are  small  and  closely  packed.  Under  certain  conditions  the 
furnace  may  require  a  pressure  of,  say,  10  to  15  lb.  to  force 
a  certain  quantity  of  air  through  it,  while  under  other  condi- 
tions, when  the  material  in  the  furnace  is  tightly  packed,  a 
much  higher  pressure,  sometimes  as  high  as  25  to  30  lb.,  is 
required  to  force  J;hrough  the  same  amount  of  air. 

Air  Compressors  for  Blast  Furnaces 

It  is  therefore  absolutely  necessary  that  the  air  compressor 
be  capable  of  adapting  itself  automatically  to  supply  a  pre- 
determined tveight  of  air,  corresponding  to  the  charge  in  the 
furnace,  regardless  of  the  resistance  encountered  up  to  a  cer- 
tain prescribed  maximum.  Usually  tlie  limiting  air  pressure 
is  30  lb.,  as  this  is  the  maximum  pressure  the  stack  itself  will 
withstand  with  safety. 

The  expression  weight  of  air  is  used  advisedly,  because  the 
blast  furnace  requires  a  definite  weight  of  oxygen  to  combine 
with  the  carbon  in  the  coke  charged  to  the  furnace.  In  general 
practice  we  refer  to  this  definite  weight  of  air  (or  oxygen) 
as  a  "  constant  volume  of  air,"  but  this  volume  must  have 
reference  to  specific  conditions  of  temperature,  barometer  and 
humidity,  because  any  variation  of  these  conditions  changes 
the  weight  of  oxygen  contained  in  a  given  volume.  The  stand- 
ard conditions  most  commonly  referred  to  are  dry  air  at  60 
deg.  fahr.  temperature  and  30  in.  barometer.  Air  under  these 
specified  conditions  contains,  of  course,  a  perfectly  definite 
weight  of  oxygen  per  cubic  foot. 

Reciprocating  Engines  and  Blowers 

Up  to  the  advent  of  the  centrifugal  compressor,  reciprocat- 
ing compressors  were  chiefly  used  for  blast-furnace  work.  The 
governor  of  the  compressor  driver  was  set  to  maintain  a  speed 
corresponding  to  the  desired  quantity  of  air,  the  general  idea 
being  that  each  stroke  of  the  compressor  represented  a  prac- 
tically constant  quantity  of  atmospheric  air  regardless  of  the 
discharge  pressure. 

The  r.p.m.  of  the  reciprocating  compressor  was,  however, 
but  a  poor  guide  as  to  the  weight  of  air  supplied,  and  it  was 


left  to  the  judgment  of  the  blast-furnace  operator  as  to 
whether  or  not  the  furnace  was  receiving  the  proper  amount 
of  air.  If  in  his  opinion  the  furnace  was  receiving  too  little 
air,  that  is,  if  it  was  underblown  due  to  the  charge  in  the  fur- 
nace offering  more  resistance  to  air  flow  than  previously,  he 
would  call  for  a  higher  speed  of  the  reciprocating  compressor. 
Speeding  up  the  driver  would  then  furnish  a  somewhat  greater 
quantity  of  air  at  the  higher  pressure.  If,  however,  the  blast 
furnace  was  overblown,  the  reciprocating  compressor  was 
slowed  down,  and  the  quantity  of  air  furnished  was  reduced. 
This  method  of  operating,  however,  necessitated  a  decided 
change  of  condition  in  the  furnace  before  the  furnace  operator 
knew  that  the  air  supply  to  the  furnace  was  not  correct,  and 
in  many  cases  the  furnace  got  into  a  very  poor  condition  before 
the  operator  changed  the  air  supply  and  improved  conditions. 
With  the  gradual  introduction  of  greater  refinements  in  de- 
termining the  quantities  and  the  chemical  composition  of  the 
ore,  fuel  and  iW\x  entering  each  charge  in  the  blast  furnace, 
the  uncertainty  in  the  quantity  of  air  supplied  began  to  stand 
out  more  and  more  as  the  weakest  link  in  the  chain.  There 
was  not  only  the  need  for  a  reliable  method  for  measuring  the 
quantity  of  air,  but  engineers  were  asking  for  apparatus  which. 


Fig.  1     A'EKTi  Ri  Meter 
Readings  ou  U-tiibcs  B  and  D  and  of  tbc  barometer  are  necessary, 

while  metering  the  air,  would  also  automatieallj'  maintain  con- 
stant any  desired  quantity,  regardless  of  the  furnace  condi- 
tions. 

[The  paper  here  reviews  briefly  the  underlying  theory  and 
formulje  for  the  flow  of  gases,  and  then  enters  into  the  follow- 
ing discussion  of  the  commercial  methods  of  regulation  of  air 
to  the  blast  furnace, — Editor.] 

Commercial  Methods  for  Measuring  Air 

The  commercial  methods  for  measuring  air  most  commonly 
employed  are:  (1)  The  Receiver  Method,  (2)  The  Orifice 
Method,  (3)  The  Pitot  Tube,  (4)  The  Venturi  Meter,  and  (5) 
The  Impact-Float  Method.  Of  these  the  first  two  methods 
waste  the  air  they  pass,  and  are  therefore  suitable  only  for 
temporary  testing  purposes.  The  other  methods  allow  the  air 
to  pass  to  destination,  and  may  therefore  be  left  continuously 
in  the  system. 

In  the  Receiver  Method  the  compressed  air  is  passed  into  a 
closed  system  consisting  of  a  tank  and  piping  of  known  di- 
mensions and  full  originally  of  air  of  atmospheric  pressure 
and  temperature,  which  conditions  are  taken  as  standard. 
After  the  compressed  air  has  been  flowing  into  the  system  for 
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a  sufficieully  long  periotl.  say,  hall'  an  hour  or  an  hour,  the 
pressure  and  the  temperature  are  again  observed. 

In  the  Orifice  Method  the  compressed  air  is  allowed  to  dis- 
charge into  the  atmosphere  through  an  orifice  of  known  area 
and  known,  velocity  coefficient.  The  initial  temperature  is 
measured  by  means  of  a  bare  thermonu'ter  inserted  through 
the  wall  of  Jjipc  immediately  preceiling  the  orilice  without  well 
or  casing  of  any  kind.  The  pressures  may  he  observed  inde- 
pendently, or,  preferably,  the  pressure  droji  may  be  observed 
by  means  of  an  impact  tube. 

Next  to  the  Receiver  Method,  the  Orilice  Method  is  the  most 
certain  and  the  most  reliable  method  for  "measuring  air,  and  it 
is  therefore  generally  recommended  as  the  standard  for  the 
calibration  of  other  air-measuring  metho<ls.  A  uniform  rate 
of  flow,  liciwever,  is  presupposed,  as  a  pulsating  flow,  such  as 
comes  from  reciprocating  or  positivo-iu-essure  compressors, 
cannot  be  measured  reliably  by  any  method  which  depends  on 
a  density  X  velocity'  observation  unless  the  discharge  piping 
is  of  an  extreme  length  sufficient  to  dampen  out  all  pulsations. 

The  Venturi  Meter  shown  diagrammaticallv  in  Fig.  1  con- 


Fi(i   2     Imi>.\ct  Float  Aik  Meter 

sists  essentially  of  a  direct  and  a  reversed  nozzle  placed  throat 
to  throat,  making  a  common  throat.  In  general,  two  U-tubes 
B  and  D,  or  the  equivalent,  are  necessary,  one  to  give  the  static 
pressure  B  in  the  throat  and  the  other  to  give  the  pressure 
drop  D  from  the  main  pipe,  or  high-pressure  region,  to  the 
throat.  It  will  be  noticed  that  the  impact  tube  A  points  up- 
stream, so  as  to  include  whatever  velocity  head  may  exist  in 
the  main  pipe.  After  the  air  passes  the  throat,  the  pressure 
rises  again  to  nearly,  but  not  quite,  its  original  value.  This 
may  be  demonstrated  by  the  use  of  impact  tube  C,  pointing 
upstream,  in  the  pipe  beyond  the  throat.  U-tube  F  communi- 
cating with  both  impact  tubes  A  and  ('  will  give  directly  the 
pressure  loss  caused  by  the  insertion  of  the  venturi  meter  into 
the  system. 

The  direct  nozzle  should  be  short  and  well  rounded,  while 
the  reversed  nozzle  should  be  well  tajjered  with  a  half  angle 
of  about  4  deg.  The  inside  of  the  meter  must  be  smoothly 
finished,  and  particular  care  must  be  taken  at  the  entrance  of 
the  U-tube  into  the  throat  of  the  meter  to  avoid  all  burrs  and 
'•oughness.     Also  the  impact  tube  in  the  main  pipe  should  be 


small  to  avoid  any  eddies  and  disturbances  due  to  the  intro- 
duction of  the  impact  tube. 

The  quantity  of  air  may  be  computed  from 
Q  =(423fa/\/T^)\/[P,(P^  —  P,)—0M65  {P^  —  P,y].[l] 
where 

Q  =  cu.  ft.  of  standard  air   (14.70  barom.  and  60  deg. 

fahr. )  per  min. 
r,  =  absolute  temperature  in  main  pipe  in  deg.  fahr. 
/  =  velocity  coefficient  of  throat,  usually  between  0.9.5 

and  0.99 
a  =  area  of  throat  in  sq.  in. 
P,  =  absolute  initial  (high)  pressure  in  inches  Hg 
P.  =  absolute  pressure  in  throat  in  inches  Hg 
/',  —  P.  =  pressure  drop. 

In  designing  a  venturi  meter  for  a  particular  case,  the  area 
a  is  so  chosen  that  the  value  of  P^  —  P.  for  the  quantity  of  air 
most  commonly  used  should  be  large  enough  to  be  read  con- 
veniently and  with  reasonable  accuracy  and  yet  not  so  large 
as  to  cause  an  excessive  pressure  drop  and  jiower  loss  in  the 
meter. 

It  is  preferable  to  measure  the  air  before  it  is  compressed, 
so  that  Pj  and  Tj  are  the  atmospheric  pressure  and  absolute 
atmospheric  temperature,  respectively.  A  single  U-tube  like 
U-tube  B  in  Kg.  1  is  then  sufficient.  The  actual  pressure  P^ 
must  be  obtained  from  the  existing  barometer  and  then  P.  can 
be  computed  from  the  reading  P^  —  P..  on  the  U-tube. 

The  U-tube  can  also  be  calibrated  in  cubic  feet  of  air  per 
minute  instead  of  indicating  only  inches  of  mercury  pressure. 
When  so  calibrated  it  can  only  refer  to  some  standard  or  aver- 
age condition  of  air,  and  any  change  in  temperature,  barometer 
or  humidity  will  affect  the  con-ect  reading  on. such  a  calilirated 
scale. 

Ijipact-Float    Method 

The  Impact-Float  Method  described  previously  in  a  jiaper 
by  Mr.  R.  H.  Rice  before  this  Society  and  illustrated  in  Fig.  2 
consists  in  allowing  the  air  to  be  metered  to  impinge  on  a  float 
F,  usuallj-  in  the  foi-m  of  a  disk,  suspended  vertically  in  a  cone. 
The  air  enters  the  small  end  of  the  cone,  and  its  velocity  is 
steadily  reduced  as  it  passes  up  toward  the  larger  end  of  the 
cone.  The  force  tending  to  lift  the  float,  and  whatever  is 
attached  to  it,  against  gravity  consists  partly  of  the  direct 
impact  of  a  part  of  the  air  against  the  float,  and  partly  of 
the  pressure  drop  caused  by  the  passage  of  the  air  through 
the  annulus  between  the  float  and  the  cone  in  a  sort  of  vena 
contracta.  As  the  float  rises  in  the  cone,  this  force  is  reduced 
by  the  lowered  velocity  of  the  air,  so  that  the  position  of  the 
float  in  the  cone  is  a  function  of  the  quantity  of  air  passing 
through  the  cone. 

It  is  desirable,  however,  for  reasons  which  will  appear  later 
in  connection  with  air  regulation,  to  confine  the  position  of  the 
float  within  narrow  limits,  i-egardless  of  the  quantity  of  air. 
This  is  accomplished  as  shown  in  Fig.  2  by  connecting  the  float 
to  a  horizontal  lever  or  beam  B,  the  force  on  the  iloat  being 
balanced  by  a  sliding  weight  W,  which  can  be  moved  to  any 
part  of  the  beam.  The  beam  is  so  graduated  that  the  jjosition 
of  the  sliding  weight  on  it  gives  directly  the  volume  of  the  air 
entering  the  cone. 

The  impact  on  the'  float  or  the  momentum  of  the  air  is 
e\-idently  mV ,  where  to  is  the  mass  of  air  impinging  on  the 
I  oat  per  second  and  V  is  its  velocity.  Since  for  a  constant 
cross-section  m  is  proportional  to  vT',  where  v  is  density  of 
the  air,  the  impact  on  the  float  is  proportional  to  vT'"  or  to 
m'  y.   Similarly,  the  pressure  drop  through  the  annulus  around 
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the  float  is  vl'V-f/.  wLtre  1"  is  now  the  velocity  in  the  annulus, 
and  is  therefore  also  proportional  to  m'/y. 

When  the  air  flows  through  the  annulus  between  the  float 
and  cone  a  vena  contracta  obtains  whose  area  varies  with  each 
volume  of  air  flowing.  On  account  of  this,  formula  for  the 
float  force  or  reaction  l)ased  on  purely  mathematical  deduc- 
tions require  modification  based  on  experimental  results.  The 
slope  of  the  cone  and  the  ratio  of  float  diameter  to  cone  di- 
ameter and  also  the  average  velocity  of  the  air  through  the 
cone  in  uence  the  value  of  this  float  force.  For  long  cones 
having  a  slope  of  about  one  inch  in  Ave  inches  and  with  floats 
having  areas  between  50  i)er  cent  and  95  per  cent  of  the 
annulus  area  and  using  average  velocities  through  the  cone 
under  100  ft.  ])er  sec.  the  following  forauda  found  experi- 
mentalK   will  liold : 


in  which 

F  =  total  force  of  float  in  lb. 
Q  =  cu.  ft.  of  air  per  min. 

V  =  density  of  the  air  in  lb.  per  eu.  ft 
.-1  =  float  area  in  scj.  ft. 

a  =  annulus  area  in  sq.  ft. 


.[2] 


until  the  beam  is  level,  exactly  as  in  the  case  of  the  beam  on 
a  pair  of  beam  scales.  The  pointci-  on  the  weigiit  TV"  then 
indicates  the  amount  of  air  flowing. 

CONSTAXT-VOLl'ME    GoVEllXIN'G 

Of  the  above-meutioned  methods  of  measuring  air  in  general, 
only  the  last  two,  the  Venturi  Meter  and  the  Impact  Float,  are 
commercially  used  for  regulating  the  supply  of  air  to  blast 
furnaces.  With  tlie  advent  of  the  centrifugal  compressor  a 
Ijlowing  apparatus  became  available  which  could  be  very  nicely 
regulated  in  resjiect  to  holding  any  constant  volume  of  air 
supply  to  the  furnace.  The  centrifugal  compressor  delivers 
an  absolutely  steady  stream  of  air  without  any  pulsations 
whatever,  and  the  pressure  delivered  by  such  a  unit  varies 
closely  with  the  square  of  its  speed.  Hence,  any  volume  regu- 
lation of  air  need  only  influence  the  speed  of  the  driver  of  the 
centrifugal  compressor.  Up  to  a  very  short  time  ago  all 
volume  regulation  for  centrifugal  compressors  was  based  upon 
a  calibrated  scale  for  some  standard  condition  of  air,  usually 
assumed  as  dry  air  at  the  average  temperature  and  barometer 
existing  at  the  location  of  the  set.     We  again  emphasize  here 


Fig.  3     Triple  Venturi  Meter 
Used  for  securing  a  reasona'ole  drup  i>l'  piTssure  witliout  exce.ssive  power  loss 


The  upwaril  moment  of  the  force  F  about  the  fulcnuu  of 
the  beam  (Fig.  2)  is  counterbalanced  partly  by  the  downward 
moment  of  the  weight  of  the  float  and  partly  by  the  moment 
of  the  sliding  weight,  which  is  downward,  but  may  be  upward 
for  small  volumes  of  air.  In  any  case,  however,  the  system 
may  be  reduced  to  one  having  a  weightless  float  and  beam,  so 
that  the  upward  moment  of  the  float  force  F  is  balanced  by 
the  downward  moment  of  the  sliding  weight  W.  Since  both 
the  weight  IF  and  the  lever  arm  of  F  are  fixed,  the  lever  arm 
of  W  must  be  always  proportional  to  the  force  F,  or  to  M'/y, 
in  which  M  is  Q  referred  to  standard  conditions  of  barometer, 
temperature  and  humidity,  and  therefore  represents  a  definite 
weight  of  air. 

In  other  words,  the  beam  must  have  a  quadratic  scale;  that 
is,  the  longitudinal  distance  of  the  sliding  weight  from  the  zero 
on  the  beam  is  four  times  as  great  for  20,000  cu.  ft.  and  nine 
times  as  great  .for  30,000  cu.  ft.  as  it  is  for  10,000  cu.  ft.  The 
graduations  on  the  beam  are  made  correct  for  the  average 
atmospheric  conditions  of  the  air  at  the  place  where  the  instru- 
ment is  to  be  used. 

In  metering  the  air  all  that  is  necessary  after  the  beam  is 
calibrated  is  to  move  the  sliding  weight   W  along  the  beam 


the  fact  that  constant-volume  governing  is  referred  to,  whereas 
the  object  desired  is  to  introduce  a  constant  weight  of  oxygen 
into  the  furnace. 

The  governing  of  a  centrifugal  compressor,  in  order  to  hold 
constant  volume,  requires  the  use,  first,  of  a  meter  for  measur- 
ing the  volume  of  air  flow.  The  necessary  qualifications  of 
such  a  meter,  taking  into  consideration  the  large  quantities  of 
air  used  in  blast-furnace  operation,  are:  (1)  It  must  not 
waste  any  of  the  air  it  meters;  (2)  the  power  consumed  in 
the  metering  and  governing  processes  must  be  small,  which 
makes  it  necessary  that  the  friction  losses  of  air  flow  through 
tiie  meter  be  small;  1 3)  the  governor  must  be  sensitive,  so 
that  a  small  change  in  the  quantity  of  air  supplied  will  be 
suflicieut  to  actuate  the  governor. 

The  Multiple  Venturi  Meter 

An  ordinary  venturi  meter  in  which  the  entire  quantity  of 
air  flowing  must  be  drawn  through  a  suflSeiently  small  throat 
to  give  a  suitable  droj}  of  pressure  would  involve  considerable 
power  loss.  To  reduce  this  power  loss  a  multiple  venturi  has 
l)cen   devised,  consisting  of  a   number  of  concentric  Venturis. 
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Referring  to  Fig.  3,  whicli  shows  a  multiple  venturi,  a  very 
small  part  of  the  total  air  flow  passes  through  the  small  or 
inner  venturi.  At  the  throat  of  this  small  venturi  the  largest 
pressure  drop  is  obtained.  A  larger  quantity  of  air  flows 
around  the  inner  venturi  and  through  the  second  venturi,  but 
the  bulk  of  the  air  flow  is  around  the  second  and  through  the 
third  or  outer  venturi. 

Consider  a  flow  of  45,000  eu.  ft.  of  standard  air  per  minute 
through  the  triple  venturi  shown  in  Fig.  3,  the  air  flowing 
from  right  to  left  as  indicated.  The  air  at  inlet  to  the  venturi 
is  assumed  to  be  at  practicaUy  atmospheric  pressure  and  tem- 
perature. By  the  use  of  Equation  [1]  and  by  assuming  a 
probable  velocity  coefficient  f  =  0.95  for  the  inner  venturi 
and  /  =  0.85  for  the  two  outer  Venturis,  we  can  show  that  the 
following  conditions  obtain.  Through  the  inner  venturi  175.8 
cu.  ft.  of  standard  air  flows.  The  pressure  at  the  throat  is 
22.65  in.  Hg,  representing  a  drop  of  pressure  of  7.28  in.  Hg, 
About  1777  cu.  ft.  of  standard  air  per  minute  flows  through 
the  middle  venturi.     The  drop  of  pressure  from  atmosphere 


sure  will  be  negative  (suction).  With  varying  flow  of  air 
through  the  venturi,  the  suction  at  the  throat  of  the  inner 
venturi  will  also  vary;  and  this  varying  suction  can  be  used 
for  governing  the  driver  of  a  centrifugal  compressor  so  as  to 
hold  a  definite  "  constant  volume  "  of  air  flow  per  minute. 

The  Ventuei  Meter  Constant- Volume  Governor 

Fig.  4  shows  in  a  somewhat  diagrammatical  manner  a  means 
for  accomplishing  this.  The  pipe  leading  from  the  throat  of 
the  inner  venturi  meter  is  connected  to  part  A  representing  a 
mercury-sealed  pressure  bell,  or  mercury  pot.  Suction  pressure 
at  the  venturi  throat  is  established  in  the  space  B  between  the 
stationary  part  of  the  pot  and  the  upper  and  movable  bell. 
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Fig.  4    Constant-Volume  Governor  for  Venturi  Meter.      Fig.  5    U-Tube  and  Quantity   Scale  fob  Venturi  Meter 

Fig    4.     Uses  a  mercury  pot  subjected  to  the  pressure   of  the  throat  of  the  venturi  meter  shown  In  Pig.  3  and  with 
adjustments  so  that  It  can  hold  anv  desired  volume  as  indica  ted  on  a  calioratc-d  mercury  tube  shown  in  Fig.  5. 

Fig   5      Used  with  a  venturi  meter  as  shown  In  Fig.  3  and  with  a  constant-volume  governor  as  shown  in  Fig.  4. 


(29.93  in.  Hg)  to  the  throat  of  this  venturi  is  0.73  in.  Hg.  All 
the  remaining  air  (43,047  eu.  ft.)  passes  through  the  outer  or 
third  venturi,  and  the  drop  of  pressure  from  atmosphere  to 
the  throat  of  this  venturi  is  0.69  in.  Hg. 

The  loss  of  power  in  metering  the  air  through  this  triple 
venturi,  when  passing  45,000  cu.  ft.  of  standard  air  per  min- 
ute, can  be  determined  from  the  loss  of  pressure  between  that 
existing  at  the  entrance  to  each  venturi  and  the  pressure  exist- 
ing at  the  exit  or  discharge  end  of  each  venturi,  taking  into 
account  the  volume  of  standard  air  passing  through  each. 
This  gives  a  loss  of  power  of  0.18  hp.  for  the  smaller  or  inner 
venturi,  1.06  hp.  for  the  middle  venturi  and  31.38  hp.  for  the 
outer  or  largest  venturi,  making  a  total  power  loss  through 
the  entire  triple  venturi  of  32.62  hp. 

The  largest  drop  of  pressure  in  this  triple  venturi  meter 
occurs  in  the  throat  of  the  inner  or  smallest  venturi.  With 
a  flow  of  45,000  cu.  ft.  of  standard  air  per  minute,  the  cal- 
culated drop  is  7.28  in.  Hg  (3.57  lb.  per  sq.  in.)  pressure. 
With  air  entering  the  meter  from  atmosphere,  the  throat  pres- 


Variations  of  pressure  in  B  cause  this  bell  to  move  up  or  down. 
The  suction  pressure  is  sealed  from  atmosphere  by  a  column 
of  mercury  surrounding  the  long  sheet-steel  skirt  or  extension 
of  the  beU.  There  is  sufficient  clearance  space  between  this 
sheet-steel  skirt  and  the  inner  and  outer  shell  surrounding  it 
to  prevent  any  frictional  contact.  The  movement  of  the  beU 
in  the  mercury  pot  is  transmitted  through  the  links  C,  D,  and 
E  to  the  steam-valve  control  to  the  turbine,  thereby  opening 
and  closing  the  number  of  valves  admitting  steam  to  the  tur- 
bine. An  adjustable  spring  F  can  be  set  so  as  to  counter- 
balance the  pull  of  the  bell  for  any  desired  volume  of  air. 
Handwheels  G  are  used  for  setting  the  spring  tension,  as  can 
be  readily  understood  from  the  figure.  Dashpot  3  dampens 
out  the  oscillations  of  this  gear. 

The  method  of  setting  for  regulation  is  as  follows :  Having 
determined  exactly  the  number  of  cubic  feet  of  standard  air 
desired  per  minute,  the  operator  turns  the  handwheel  G  and 
observes  the  height  of  the  registering  mercury  column,  also 
attached  to  the  pipe  leading  from  the  throat  of  the  inner  ven- 
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turi.  This  mercury  columu  is  not  only  inscribed  iu  inches  of 
mercury,  but  is  also  calibrated  in  cubic  feet  of  air  per  minute, 
as  shown  in  Fig.  5/  When  the  mercury  column  registers  the 
desired  number  of  cubic  feet  of  standard  air  per  minute,  hand- 
wheel  G  is  looked.  Any  change  in  air  flow  through  the  venturi 
will  change  the  suction  in  the  pipe  leading  from  the  throat  of 
the  inner  venturi  to  the  mercury  pot  shown  in  Fig.  4,  and  also 
to  the  gage  in  Fig.  5.  A  change  of  suction  on  the  mercury 
pot,-  however,  influences  the  governing  mechanism  so  as  to 
increase  the  steam  admission  to  the  turbine  when  the  suction 
decreases,  or  decrease  the  steam  admission  to  the  turbine  when 
the  suction  increases.  By  this  means  constant-volume  govern- 
ing is  obtained.  Increasing  the  steam  admission  to  the  turbine 
speeds  up  the  unit,  thereljy  increasing  the  discharge  pressure 
of  the  compressor,  and  vice  versa.  Equilibrium  must  be  estab- 
lished between  the  spring  tension  set  by  handwheel  G  and  the 
pressure  in  the  confined  space  in  the  mercury  pot  before  the 
governing  mechanism  comes  to  rest. 

The  calibration  of  mercury  column  indicating  number  of 
cubic  feet  of  air  per  minute  refers  to  standard  air,  that  is,  air 
of  the  a\erage  temperature  and  barometer  and  humidity  for 
which  the  unit  has  been  calibrated.  Fig.  5  shows  a  calibrated 
scale  for  a  normal  capacity  of  25,000  cu.  ft.  of  air  per  min., 
whereas  Fig.  3  shows  a  multiple  venturi  of  a  much  greater 
normal  capacity,  probably  40,000  cu.  ft.  per  min. 

Tiu:  Ijip.\CT-Fr,o.\T  Constant- Volume  Governor 

The  second  method  for  regulating  turbo-compressors  for 
blast-furnace  work  involves  the  use  of  the  impact  I'oat  which 
was  originally  conceived  as  part  of  the  means  for  constant- 
volume  governing.  Fig.  2  shows  the  impact  float  suspended  in 
a  conical  pipe  and  attached  to  a  beam  calibrated  in  cubic  feet 
of  air  per  minute.  If  this  beam  were  attached  by  linkages 
to  the  governing  mechanism  of  the  driver  of  a  centrifugal 
compressor,  it  could  be  made  to  take  care  of  its  governing. 

Fig.  6  shows  such  a  constant-volume  governor.  Float  F  is 
suspended  l^y  a  vertical  rod  from  beam  B.  The  float  is  made 
so  it  can  be  heated  with  a  small  amount  of  compressed  air  in- 
troduced through  the  hollow  suspension  rod  S  so  as  to  prevent 
moisture  from  condensing  and  freezing  upon  the  float  in  win- 
ter. The  beam  is  fulcrumed  at  A  and  is  balanced  by  counter- 
weight C  and  movable  sliding  weight  W.  Dashpot  D  prevents 
too  rapid  movements  or  oscillations.  Handwheel  H  on  one 
end  of  the  beam  moves  the  sliding  weight  W  longitudinally 
along  the  beam  by  means  of  a  threaded  shaft  and  nut.  The 
sliding  weight  can  thus  be  set  at  any  definite  position  indicat- 
ing the  desired  volume  of  air  per  minute.  Any  movement  of 
the  beam  is  transmitted  through  linkages  M,  N,  0  and  T  to 
a  controlling  pilot  valve  T'  which  will  admit  steam  or  oil  under 
pressure  to  either  one  or  the  other  side  of  a  piston  P.  This 
piston  is  connected  directly  to  a  nest  of  controlling  valves 
which  admit  steam  to  separate  groups  of  turbine  nozzles. 
The  turbine  governor  G  is  used  as  a  speed-limiting  device,  so 
arranged  that  when  the  turbine  reaches  a  speed  corresponding 
to  that  at  which  the  compressor  would  deliver  the  ma-^iimum 
permissible  pressure  (for  blast-furnace  work  usually  30  lb. 
per  sq.  in.  gage),  it  moves  linkages  L,  K,  and  N  and  thereby 
influences  the  governing  pilot  valve  from  opening  more  valves 
for  steam  admission.  In  other  words,  at  this  speed  it  takes 
the  control  of  the  turbine  out  of  the  hands  of  the  constant- 
volume  governor. 


The  important  feature  of  this  method  of  constant-volume 
governing  is  the  very  small  pressure  drop  involved  by  the  air 
passing  through  the  conical  pipe  of  the  meter.  The  area  of 
the  float  is  so  large  that  a  very  low  velocity  of  air  and  an 
extremely  small  pressure  difference  on  the  two  sides  of  the 
float  is  sufficient  to  afford  all  the  force  necessary  to  move  the 
entire  governing  mechanism.  This  fact  also  makes  the  gov- 
ernor sensitive  to  the  smallest  variation  in  the  quantity  of  air 
passing  through  the  compressor. 

The  force  exerted  upon  the  impact  float  when  used  as  a 
constant-volume  governor  can  be  determined  from  Equation 
[2]. 

It  has  been  found  advisable  to  make  the  area  of  such  a  float 
equal  to 

A  =  700(<3,7(2)  [i/V(p'y)] [3] 

in  which  • 

A  =  area  of  float  in  sq.  ft. 

Q  =  correct  quantity  of  cu.  ft.  of  standard  air  per  minute 
for  a  definite  position  of  sliding  weight 

Q^  =  Q  +  q 

q  =  smallest  change  of  volume  in  cu.  ft.  of  air  per  min. 
desired  to  produce  an  effect  governing 

Y  =  density  of  air  in  lb.  per  cu.  ft. 

p  =  mean  effective  pressure  in  lb.  per  sq.  in.  for  which 
the  compressor  has  been  designed. 

It  will  be  noticed  that  the  smaller  the  value  of  q,  the  more 
sensitive  will  be  the  governing  and  the  smaller  will  be  the  force 
available  for  governing  purposes.  If  q  is  taken  reasonably 
large  the  governing  forces  become  greater,  but  the  constant- 
volume  governor  will  be  less  sensitive.  In  other  words,  q  is 
a  measure  of  the  per  cent  of  the  regulation  desired. 

When  the  float  is  in  proper  position  for  the  compressor  to 
deliver  its  normal  rating  of  air  against  the  normal  pressure, 
the  annulus  area  between  the  float  and  the  cone  may  be  found 
from  the  following  equation : 

a  =  0.0017§V(V/Pm) [4] 

in  which 

a  =  annulus  area  in  sq.  ft. 

Q  =  the  normal  rating  of  the  compressor  in  cu.  ft.  of  air 
per  min. 
Pm  =  the  mean   effective  pressure  eon'esponding  to  the 
normal  pressure  rating  in  lb.  per  sq.  in. 

Y  =  density  of  air  in  lb.  per  cu.  ft. 

It  is  advisable  to  make  the  inlet-pipe  diameter  for  supply- 
ing atmosphere  air  to  the  constant-volume  governor  and  hence 
to  the  compressor  of  such  diameter  as  to  limit  the  velocity  of 
air  to  approximately  30  ft.  per  sec.     The  constant-volume- 


TABLE  1 


FLOAT  AREAS  AND  FORCES  USED  IN  IMPACT  FLOAT 
METHOD 


'  For   Figs.    3,   4  and   5   the   author  is   indebted   to   the   Southwark 
Foundry  and  Machine  Company. 


Normal  rating  of 

unit,  cu.  ft.  of 

standard  air  per 

min. 

Quantity  of  air 

delivered,  cu.  ft. 

per  min. 

Float  area, 
sq.  ft. 

Float  force, 
lb. 

50,000 

45,000 

7.43 

168 

40,000 

40,000 
35,000 

6.87 

167 
128 

30,000 

30,000 
25,000 

4.90 

171 
118 

20,000 

22,500 
20,000 
18,300 

3.14 

112 

89              , 
75 
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governor  eoue  should  extend  into  au  inlet  box  whieli  would 
admit  air  witli  uniform  distribution  into  the  cone.  It  is  there- 
fore advisable  to  have  the  inlet  box  as  large  as  possible. 

Table  1  gives  an  idea  of  the  tioat  forces  and  float  areas 
employed  in  practice,  the  float  force  having  been  measured 
experimentally  in  each  case. 

Inaccuracies  of  Constant- Volume  Governors 

Both  the  venturi-meter  and  the  impact-float  methods  of 
constant-volume  governing  apjjlied  to  centrifugal  compressors 
have  resulted  in  improving  the  regulation  of  blast  furnaces. 
Unfortunately,  this  means  of  regulating  cannot  be  applied  to 
any  other  type  of  air-compressing  machinery  because  all  other 
known  types  of  compressors  do  not  produce  an  absolutely 
steady  flow  of  air. «  The  advent  of  constant-volume  governing 
has  eliminated  the  only  remaining  guesswork  heretofore  em- 
ployed in  regulating  the  air  supply  to  a  blast  furnace.     With 


Fig.  (i     \'()i.rME  Cokkkctoi! 
SIhih]]  ijHiiinti'fl  on  the  beam  of  a  constaut-voUiine  governor 

careful  analysis  of  the  iron  ore  and  coke  charged  to  the  furnace 
and  a  careful  weighing  of  them  as  they  are  charged,  the 
amo\uit  of  oxygen  necessary  for  combustion  of  the  coke  and 
reduction  of  the  iron  ore  is  accurately  and  easily  determined. 
It  is  then  only  necessary  in  the  venturi  method  to  adjust  the 
governing  mechanism  so  that  the  indicating  mercury  column 
shows  the  desired  quantity  of  atmosi)heric  air  per  minute ;  or, 
in  the  impact-float  method,  merely  to  set  the  sliding  weight  on 
the  governing  beam  to  the  indicated  quantity  of  atmospheric 
air  desired.  In  the  latter  case  the  weight  can  be  set  imme- 
diately and  the  governor  will  automatically  establish  the  proper 
air  How,  whereas,  in  the  former  case,  adjustment  must  be  made 
slowly  until  the  desired  air  flow  is  obtained.  In  both  eases, 
however,  if  the  atmospheric  conditions  of  the  inlet  air  change 
from  the  so-called  standard  or  average  conditions  for  which 
the  governors  were  calibrated,  the  actual   quantity  of  air  de- 


livered, or  more  correctly,  the  actual  weight  of  oxygen  sent 
to  the  blast  furnace,  will  vary.  This  variation  may  be  con- 
siderable. 

For  instance,  if  the  standard  air  conditions  are  taken  as  dry 
air  at  60  deg.  fahr.  and  29  in.  Hg  and  the  governor  is  cali- 
liraled  for  these  conditions,  it  is  possible  to  conceive  a  summer 
condition  of  100  deg.  fahr.  with  a  barometer  of  26  in.  and 
fully  saturated  air  (as  on  a  rainy  and  stormy  day).  There 
is  14  per  cent  less  oxygen  per  cubic  foot  of  air  under  these 
conditions  than  under  standard  conditions.  In  winter,  atmos- 
pheric air  may  be  at  0  deg.  fahr.,  the  air  jierfectly  dry  and 
a  barometer  of  30  in.  Hg.  A  cubic  foot  of  this  air  will  contain 
S  per  cent  moi'e  oxygen  than  the  standard  air.  It  is,  therefore, 
perfectly  possible  to  supply  from  8  per  cent  too  much  oxygen 
to  14  per  cent  too  little  oxygen  to  the  blast  furnace,  if  regula- 
tion is  dependent  on  constant-volume-governor  settings  of 
standar<l  or  average  conditions  of  atmospheric  air. 

The  YoLuiiE  Correctoi! 

The  main  object  of  this  paper  is  to  describe  a  new  instru- 
ment named  a  volume  corrector  which  can  be  applied  to  the 
sliding  weight  and  calibrated  scale  of  an  impact-float  constant- 
volume  governor  for  correcting,  this  governor  when  handling 
air  of  any  temperature,  barometer  or  humidity.  An  instru- 
ment similar  in  principle  and  somewhat  similar  in  construction 
can  also  be  applied  to  the  indicating  mercury  column  of  the 
venturi  meter  so  as  to  obtain  proper  volume  correction. 

The  volume  corrector  applied  to  the  impact-float  constant- 
volume  governor  is  shown  in  Fig.  6.  The  scale  beam  B,  in- 
stead of  having  vertical  calibration  lines  for  standard  condi- 
tions of  air,  has  sloping  constant-volume  lines  engraved  upon 
it.  The  volume  corrector  proper  is  mounted  on  the  front  of 
the  sliding  weight  TF.  Fig.  7  is  a  photographic  view  of  a  part 
of  this  scale  beam  with  volume  corrector  mounted  on  the  slid- 
ing weight ;  and  Fig.  8  is  the  same  with  the  hinged  door  of  the 
volume  corrector  open,  as  is  the  case  when  the  instrument  is 
to  be  set. 

Fig.  9  shows  a  little  more  clearly  the  arrangement  of  this 
instrument.  There  are  three  milled  heads.  A,  B,  and  C,  pro- 
vided tor  adjusting  pointers  indicating  barometer,  temperature 
and  humidity.  All  that  is  required  of  the  operator  is  to  set 
these  ])ointers  correctly.  After  obtaining  the  actual  barometer 
reading  from  a  standard  barometer,  and  the  actual  tempera- 
ture of  the  incoming  air,  and  observing  the  existing  humidity 
— which  is  usually  done  by  noting  the  temperature  ditt'erence 
lietween  a  wet-  and  dry-bulb  thermometer,  pointer  a  is  set  at 
the  proj)er  barometric  reading,  pointer  b  at  the  proper  tem- 
l)erature  reading,  and  pointer  c  moved  so  as  to  intersect  the 
curve  corresponding  to  the  observed  temperature  difference 
between  the  wet-  and  dry-bulb  thennometers. 

The  movement  of  each  of  these  pointers  influences  the  final 
position  of  the  main  pointer  P.  This  main  pointer  moves  in 
a  vertical  direction  with  respect  to  the  scale  on  the  beam. 
After  the  volume  corrector  is  properly  set,  the  sliding  weight 
to  which  the  volume  corrector  is  permanently  attached  is  moved 
horizontally  along  the  beam  until  the  main  pointer  P  intersects 
the  sloping  line  on  the  graduated  scale  designating  the  proper 
volume  of  standard  air  required.  When  so  set  the  sliding 
weight  is  in  the  proper  position.  This  permits  corrections  to 
be  made  for  variation  in  temperature,  barometer  and  humid- 
ity so  that  a  constant  weight  of  oxygen  is  supplied  no  matter 
what  the  conditions  of  the  atmospheric  air.  Having  deter- 
mined that  the  blast  furnace  rec|uires  a  definite  volume  of 
standard   air    (dry   air  at   60   deg.   fahr.   and  29   in.   Hgl,  the 
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goveiiMir  with  i-uri-oetcd  si-'ttin>;'  ul  ihc  siiiiiiig-  weijrht  will  de- 
liver the  jiroper  amount  of  actual  air  which  would  contain  the 
same  HcniJit  of  oxygen  as  would  be  contained  in  the  recjuired 
quantity  of  standard  air. 

The  amount  of  oxygen  in  dry  air  varies  directly  as  the 
density  of  the  air.  The  density  of  air  is  directly  proportional 
to  the  barometric  pressure  and  inversely  proportional  to  the 
absolute  temperature.  Expressed  symbolically,  y  cc  B  T.  As 
the  oat  force  is  proportional  to  M\  '{,  a  change  in  density  y 
with  the  governor  set  to  maintain  a  constant  weight  J/  of  air 
per  se<-ond  will  cause  the  governor  to  change  the  speed  of  the 
compressor  until  a  new  weight  M^  is  delivered,  such  that  the 
new  value  of  M^  \\  is  the  same  as  the  original  value  of  M'/y. 
Expressed  symbolically,  for  a  given  setting  of  the  sliding 
weight,  M'  zr.  y,  or  M  cx  \/y  cc\/  {B/T).  For  moist  air  the 
barometer  no  longer  represents  the  pressure  of  the  air  itself, 
for  jiart  of  the  barometric  pressure  is  due  to  the  vapor  pres- 
sure in  the  air.  This  vapor  pressure  must  therefore  be  sub- 
tracted from  the  observed  barometric  pressure  in  order  to  get 
tlie  net  air  pressure  to  be  used  in  computing  the  air  densitv 
and  hence  the  weight  of  oxygen  per  cu.  ft.  of  air.  For 
saturated  air  (a  relative  humidity  of  100  per  cent)  the  vapor 
pressure  can  be  read  directly  from  steam  tables  for  the  ob- 
served atmospheric  temperature.  If  the  air  is  not  quite 
saturated,  the  relative  humidity,  or  the  percentage  of  the  pos- 
sible maxinnnn  of  moisture  in  the  air,  can  be  determined  in 
a  number  of  ways;  usually,  from  a  dry-  and  wet-bulb  ther- 
ometer  arrangement.  The  vapor  pressure  for  a  given  tem- 
perature is  proportional  to  the  relative  humidity,  and  this 
nmst  then  be  subtracted  from  the  observed  barometric  pres- 
sure in  computing  the  air  density. 

The  graduated  scale  on  the  beam  of  the  constant-volume 
governor  was  designed  by  taking  a  horizontal  base  line  such  as 
was  shown  in  Figs.  0,  7  and  8,  and  shown  schematically  in 
Fig.  10  as  AA',  and  placing  thereon  the  proper  calibration 
for  standard  air   (dry,  60  deg.  fahr.,  29  in.  Hg).     The  zero 

.  on  this  line  gives  the  position  of  the  sliding  weight  when  the 
constant-volume  governor  beam  is  in  equilibrium  and  no  air 
is  flowing.  The  point  B  (Fig.  10)  represents  the  position  of 
the  sliding  weight  for  10,000  cu.  ft.  ilow:  and  jioint  C  its  posi- 
tion fiir  20,000  cu.  ft.  flow,  etc.  The  distance  AC  is  made 
ecjual   to  four  times  AB.     Similarly  the  distance  AD,  where 

■  J>  represents  the  .30,000  cu.  ft.  point,  is  made  equal  to  nine 
times  AB.  With  respect  to  temperature,  the  graduations  on 
.LI'  hold  good  so  long  as  the  prevailing  atmospheric  teiu- 
jierature  is  520  deg.  fahr.  absolute.  When  the  prevailing  tem- 
perature is  other  than  520  deg.  fahr.  absolute,  the  relations  of 
the  distances  AB,  AC,  AD  to  each  other  remain  unchanged; 
but  they  must  all  be  multiplied  or  foreshortened  by  the  same 
ratio.     This  is  accomplished  in  the  following  manner: 

Referring  to  Fig.  10,  let  the  line  OAB'  be  perpendicular  to 
the  base  line  AA' ;  and  let  OA  represent  to  some  scale  520  deg. 
fahr.  absolute,  and  OB'  represent  2080  deg.  fahr.  absolute  to 
the  same  scale,  so  that  OB'  =  4  0.1.  Draw  B'C'  parallel  to 
AA'  and  CC  parallel  to  OB'.  Also  prolong  the  straight  line 
OB  until  it  intersects  the  line  B'C'  in  the  point  P  (not  shown). 
The  triangles  OAB  and  OB'P  being  similar,  B'P  :  AB  :  :  OB' 
:  OA:  or  B'P  =  4  AB.  But  B'C  =  AC  =  4  AB.  Therefore 
B'P  =  B'C;  or  P  coincides  with  t".  In  other  words,  the  inter- 
section C  of  the  line  CC  with  B'C  is  a  point  on  the  straight 
line  OB. 

Now  in  actual  operation  when  the  governor  is  set  to  deliver 
20,000  cu.  ft.  of  standard  air  per  minute  for  a  temperature  of 
520  deg.  fahr.  and  should  the  actual  temiteratiire  be  four 
times  as  high,  or  20S0  deg.   fahr.  al)solute,  the  governor  will. 


as  explained  before,  with  I  he  same  setting  of  the  sliiling  weight, 
regulate  for  only  10,(1(10  i-u.  It.  of  standard  air  per  minute, 
because  the  density  of  the  air  at  2080  deg.  fahr.  absolute  is 
one-fourth  of  that  at  520  deg.  fahr.  absolute.  The  pointer  of 
the  sliding  weight  must  under  those  conditions  then  read  10,000 
cu.  ft.  witiiout  the  sliding  weight  itself  being  disturbed  in  any 
way.  In  the  volume  corrector  this  would  be  accomplished  by 
pushing  up  the  final  pointer  along  a  uniform  temperature  scale 
until  it  reads  2080  deg.  fahr.  absolute,  because  the  ixiinter 
traveling  upward  would  then,  as  proved  above,  just  intarsect 
the  10,000  cu.   ft.  line  OllC.     It   will  be  noticed   that    all   the 
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Fig.  T     riioKx.KAPHic  View  of  the  Volume  Corrector 

Front  door  of  casing"  closed 
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sloping  lines  representing  deliiiite  volumes  of  air  per  minute 
meet  at  0.  This  W(nild  represent  the  ]ioint  of  absolute  zero  if 
the  same  temperature  scale  was  carried  down  on  the  i)rolonga- 
tion  of  the  line  AB.  From  the  above  it  I'an  be  seen  that  if  the 
volume  corrector  be  made  to  carry  a  temperature  scale  with 
the  same  distances  as  em]>loyed  in  the  engraving  of  the  scale 
on  the  beam,  and  the  main  pointer  P  of  the  volume  corrector 
be  made  to  move  vertically  up  and  down  the  proper  distance 
to  this  scale,  the  sliding  weight  can  be  set  for  any  observed 
temperature  of  atmospheric  air  so  as  to  deliver  the  jiroper 
vobnnc   of    air   containing   the   saiiu'   weight    of   oxvgen    as   is 
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contained  in  the  previously  calculated  necessary  volume  of  air 
of  standard  conditions. 

Further  consideration  will  show  that  as  far  as  the  density 
or  the  square  of  the  volume  is  concerned,  doubling  the  absolute 
temperature  is  equivalent  to  halving  the  barometer.  In  other 
words,  any  barometric  change  can  be  expressed  by  an  equiva- 
lent temperature  change.  For  instance,  if  29  in.  Hg  is  taken 
as  the  standard  barometer  and  60  deg.  fahr.  (520  deg.  abso- 
lute) as  the  standard  temperature,  a  change  to  28  in.  ba- 
rometer, the  temperature  remaining  at  60  deg.  fahr.,  is 
equivalent  to  a  change  to  a  temperature  of  (29  X  520)/28  or 
538.6  deg.  fahr.  absolute  (78.6  deg.  fahr.)  with  the  barometer 
remaining  at  29  in.  Hg.  The  distance  on  the  barometer  scale 
from  29  in.  to  28  in.  must  therefore  equal  the  distance  from 
60  deg.  fahr.  to  78.6  deg.  fahr.  on  the  thermometer  scale, 
whereas  the  correction  necessarj'  from  29  in.  Hg  to  25  in.  Ho- 
barometer  is  equivalent  to  a  change  to  a  temperature  of 
(29  X  520) /25  or  603.2  deg.  fahr.  absolute  (143.2  deg.  fahr.) 
with  the  barometer  remaining  at  29  in.  Hg.     The  distance  on 


Fig.  9     View  of  Volume  Coebector  Showing  Details 

the  barometer  scale  from  29  in.  to  25  in.  must  therefore  equal 
the  distance  from  60  deg.  fahr.  to  143.2  deg.  fahr. 

The  barometric  scale  constructed  on  the  above  principle  for 
the  volume  corrector  is  evidently  a  revei-se  and  reciprocal  (that 
is,  non-uniform)  scale.  For  constructional  reasons,  and  chiefly 
to  take  care  of  humidity  corrections  explained  later,  it  is 
desirable  to  have  this  scale  uniform  without  affecting  in  any 
way  the  accuracy  of  the  instrument.  This  is  accomplished  in 
the  following  manner: 

Referring  to  Fig.  11,  which  gives  a  view  of  the  volume  cor- 
rector shown  in  Fig.  9  but  with  some  of  the  front  cover  plate 
removed,  A,  B  and  C  are  the  pins  to  which  the  milled  heads 
A,  B  and  C  of  Fig.  9  are  attached.  The  main  pointer  in  Fig. 
9  is  moved  up  and  down  in  a  vertical  slot  by  means  of  pin  p 
in  Fig.  11.  When  the  operator  moves  milled  head  A  so  that 
pointer  a  indicates  the  barometer  reading,  geai-wheel  D  (Fig. 
11)  rotates  about  pin  A  because  it  is  meshed  into  a  rack  E 
which  remains  stationary.  Motion  is  given  to  pin  p  (which  is 
held  in  a  vertical  slot)  by  the  slot  S  in  gearwheel  D.  This  slot 
is  in  the  form  of  a  cam  and  so  designed  that  pin  //.  and  there- 


fore the  main  pointer  P,  moves  the  proper  distance  vertically. 
The  main  pointer  will  move  a  less  distance  vertically  when 
barometer  pointer  moves  from  32  in.  to  31  in.  than  it  will 
when  moving  from  31  in.  to  30  in.,  and  less  from  31  in.  to 
30  in.  than  it  will  from  30  in.  to  29  in.  Therefore,  although 
the  barometer  scale  over  which  pointer  A  moves  has  uniform 
divisions,  the  actual  vertical  distance  through  which  the  main 
pointer  P  moves  is  non-unifonn  and  follows  a  reciprocal  scale. 
The  setting  of  temperature  is  accomplished  through  milled 
head  B  which  is  attached  to  a  plate  movable  verticallv  between 
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VoLtME  Corrector 


Fig.  11     Sectional  View  of  Volume  Corbkctor 

gibs  GG  and  which  canies  with  it  the  rack  E,  geai-wheel  D, 
and  pin  p  with  main  pointer  P.  Moving  B  up  and  down  does 
not  revolve  gearwheel  D  at  all  (that  is,  does  not  disturb  the 
barometer  setting),  but  simply  moves  main  pointer  P  over  a 
temperature  scale  shown  in  Fig.  9.  Pointer  h  is  set  opposite 
the  proper  temperature  reading. 

The  corrections  for  humidity  in  the  volume  corrector  are 
based  upon  the  following  considerations:  The  barometric- 
pressure  reading  as  usually  observed  is  equal  to  the  sum  of 
the    air    pressure    plus    the    vapor    pressure.     If    the    air    is 
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saturated,  that  is,  if  it  contains  all  the  water  vajior  it  is 
capable  of  holding  without  precipitation  at  the  particular 
temperature,  the  value  of  the  vapor  pressure  at  the  given 
temperature  can  be  ascertained  experimentally  or  taken  from 
the  steam  tables.  If  the  degree  of  saturation  or  the  relative 
humidity  is,  say,  only  20  per  cent  or  50  per  cent,  then  the 
vapor  pressure  as  determined  experimentally  must  be  multi- 
plied by  0.20  or  0.50  as  the  case  may  be. 

The  most  usual  method  of  ascertaining  the  relative  humidit\' 
of  the  air  is  by  means  of  a  wet-  and  dry-bulb  tliermometer 
arrangement.  In  its  simplest  form  it  consists  of  two  similar 
thermometers,  the  bulb  of  one  of  which  is  covered  by  a  wet 
piece  of  sponge.  If  the  air  is  fully  saturated  no  evaporation 
into  it  can  take  place  and  the  two  thermometers  record  the 
same  temperature.  When  the  air  is  only  partly  saturated,  the 
evaporation  from  the  wet  bulb  lowers  the  thermometer  read- 
ing; so  that  the  difference  in  the  readings  of  the  wet  and  dry 
thermometers  can  be  taken  as  a  measure  of  the  relative  humidi- 
ty of  the  air.  For  any  combination  of  relative  humidity  and 
atmospheric  temperature  the  vapor  pressure  is  a  definite 
quantity.  This  vapor  ]")ressure  must  be  subtracted  from  the 
observed  barometer  reading  in  order  to  give  the  net  or  correct 
air  pressure  to  be  used  on  the  barometer  scale  above  described ; 
since  it  is  the  density  (and  therefore  the  actual  pressure)  of 
the  air  alone  that  is  of  importance,  and  not  the  density  of  the 
mixture  of  air  and  water  vapor. 

It  is  important  to  note  that  the  humidity  correction  in 
pounds  per  square  inch  or  in  inches  of  mercury  is  independent 
of  the  actual  barometer  reading,  and  depends  only  on  the 
atmospheric  temjierature  and  on  the  difference  between  the 
wet-  and  dry-bulb  thermometer  readings  (relative  humidity). 
The  humidity  correction  can  therefore  be  made  mechanicall.\' 
if  the  pointer  P  on  the  sliding  weight  is  given  an  additional 
correction  or  movement  which  would  be  the  equivalent  amount 
of  a  certain  subtraction  of  pressure  on  the  barometric  scale 
equal  to  the  correction  for  the  pressure  due  to  vapor.  It  is 
for  this  reason  that  it  is  preferable  to  make  the  divisions  on 
the  barometric  scale  uniform,  so  that,  for  instance,  a  half- 
inch  mercury  correction  would  require  the  same  movement  no 
matter  at  what  reading  the  barometer  scale  happened  to  be 
set.  As  will  be  shown  later,  the  volume  corrector  accomplishes 
this;  therefore,  no  matter  where  the  barometer  pointer  a  is  set, 
the  humidity  correction  moves  the  main  pointer  P  on  the  slid- 
ing weight  the  proper  amount.  It  will  also  be  noticed  that 
the  humidity  is  a  function  of  the  atmospheric  temperature, 
that  is,  when  the  temperature  is  high  the  water  vapor  in  the 
saturated  air  is  higher  than  when  the  temperature  is  low.  In 
the  volume  corrector  the  setting  of  the  temperature  pointer 
b  on  the  temperature  scale  automatically  sets  the  humidity 
pointer  c  to  the  correct  temperature  also. 

Referring  to  Fig.  9,  the  correction  for  humidity  is  made  b.\' 
loosening  milled  head  C  and  swinging  pointer  c  until  it  inter- 
sects or  indicates  the  proper  amount  of  difference  in  reading 
between  the  wet-  and  dry-bulb  thermometer.  The  movement 
of  the  long  arm  carrying  pointer  c  about  the  center  of  milled 
head  C  moves  pin  t  attached  to  a  plate  can-ying  gearwheel  I), 
but  does  not  move  rack  E.  Moving  gearwheel  D  vertically  up 
or  down  rotates  D  because  E  is  stationary  and  thereby  moves 
the  main  pointer  P  similarly,  as  heretofore  deiscribed. 

Accurate  Constant- Volume  Governing 

The  volume  corrector  therefore  is  an  instrument  which  can 
be  set  by  an  operator  at  the  existing  barometer,  temperature 
and  humidity  of  the  atmospheric  air  and  when  so  set  will 


permit  the  setting  of  the  sliding  weight  on  the  scale  beam  in 
a  position  so  that  the  constant-volume  governor  will  hold  or 
deliver  the  con-eet  volume  of  air  which  would  contain  the  same 
weight  of  oxygen  as  would  be  contained  in  a  certain  prede- 
tei-mined  and  desired  volume  of  standard  air. 

This  means  that  the  blast-furnace  operator,  knowing  the 
chemical  compositions  of  the  coke  and  iron  ore  and  the 
amounts  charged  to  the  furnace  in  a  stated  period  of  time,  can 
determine  the  exact  volume  of  standard  air  (drj',  60  deg.  fahr., 
29  in.  Hg)  which  will  contain  the  proper  amount  of  oxygen 
necessary  for  combustion  of  the  coke  and  reduction  of  the 
iron  ore  in  the  blast  furnace.  He  need  not  perfoi-m  any 
mathematical  calculations  as  to  how  much  more  or  how  much 
less  air  must  be  supplied  when  the  atmospheric  conditions  are 
not  those  considered  standard  in  order  to  be  sure  the  blast 
furnace  is  receiving  at  all  times  its  exact  and  necessary  weight 
of  oxygen. 

The  volume  corrector  needs  resetting  every  time  the  operator 
notices  any  change  in  the  barometer,  temperature  or  difference 
between  the  wet-  and  dry-bulb  thermometer  reading  in  order 
to  be  sure  of  securing  the  most  efficient  regulation.  The  air 
conditions,  however,  do  not  vary  rapidly  and  the  practice  of 
inserting  in  an  engine-room  log  every  half  hour  the  steam 
pressure,  r.p.m.,  vacuum  and  other  information  can  easily  be 
extended  to  include  readings  of  the  barometer  and  wet-  and 
dry-bulb  instrument.  Even  with  the  front  cover  of  the 
volume  corrector  closed,  transparent  places  ai'e  provided  which 
will  permit  any  one  checking  or  observing  these  settings.  The 
need  of  a  volume  corrector  is  apparent  from  the  fact  that  it 
is  possible  to  have  a  variation  of  weight  of  oxygen  delivered 
to  a  furnace  of  5  to  10  per  cent  ordinarily  and  in  extreme 
cases  as  high  as  20  per  cent  as  a  result  of  variations  in 
atmosjjheric-air  conditions,  especially  as  between  winter  and 
summer.  The  gains  in  quality  and  quantity  of  output  of  a 
blast  furnace  obtained  even  liy  the  former  methods  of  constant- 
volume  governing  without  volume  corrections  will  be  still 
further  improved  by  the  use  of  constant-volume  governing 
with  proper  volume  corrections. 


As  a  result  of  representations  received  from  the  Advisory 
Council  of  the  Committee  of  the  Privy  Council  for  Scientific 
and  Industrial  Research,  and  of  public  meetings  held  in  Glas- 
gow, a  joint  committee  of  the  Institution  of  Engineers  and 
Shipbuilders  in  Scotland,  and  the  West  of  Scotland  Iron  and 
Steel  Institute,  have  prej^ared  a  draft  memorandum  outliiung 
the  proposed  constitution  for  a  Scottish  Engineering,  Ship- 
building, and  Metallurgical  Research  Association.  The  draft 
memorandum  proposes  that  the  objects  of  the  new  association 
sliould  include  the  following:  (1)  To  promote  research  and 
other  scientific  work  in  connection  with  the  trades  and  indus- 
tries included  within  the  scope  of  the  association;  (2)  to  apply 
for  and  accept  grants  from  the  Government  for  the  purposes 
of  the  association;  (3)  to  establish,  form  and  maintain  mu- 
seums, collections,  libraries,  etc.,  and  to  translate,  compile, 
collect,  publish,  lend,  sell  any  literature,  statistics  and  inforaia- 
tion  in  connection  with  the  trades  or  industries  concerned;  (4) 
to  encourage  discoveries  and  inventions  in  connection  with 
these  trades  or  industries;  (5)  to  establish,  promote,  cooperate 
with,  receive  into  union  or  combine  with  any  other  bodies,  or 
persons  engaged  or  interested  in  similar  research  work,  eitlier 
in  Scotland  or  elsewhere;  and  all  such  subsidiai-y  powers  as 
may  be  necessary  for  carrying  out  the  objects  of  the  Asso- 
ciation. 


REVISION  OF  BOILER  CODE 


THE  (.'oiiiiL'il  of  the  Society  tlireeted  that  a  hearing  be 
eonchieted  in  accordance  with  the  recommendation  in  the 
Boiler  Code  that  a  meeting  at  which  all  interested  parties 
may  be  heard  be  held  at  least  once  in  two  years  to  make  such 
revisions  as  may  be  found  desirable  in  the  Code  and  to  modify 
the  Code  as  the  state  of  the  art  advances.  The  first  of  these 
meetings  was  held  at  the  Society's  liea<lquarters  in  New  York, 
December  8  and  9,  1910. 

The  Council  also  directed  that  the  proposed  revisions  in 
the  Boiler  Code  be  published  in  The  Journal  with  the  re- 
quest that  they  be  fully  and  freely  discussed,  so  as  to  make 
it  possible  for  any  one  to  suggest  changes  before  the  Rules 
are  brought  to  the  final  form  and  presented  to  the  Council 
for  approval.  This  has  been  done,  and  the  revisions  are  pre- 
sented below  in  the  form  finally  proposed  for  sulimission  to 
the  Council,  exeei)t  as  they  may  lie  modified  Ijy  editing  without 
change  of  sense.  Discussions  should  be  mailed  to  Mr.  C.  W. 
Obert,  Secretary  of  the  Boiler  Code  Committee,  29  West  39th 
Street,  New  York,  N.  Y''.,  and  they  will  be  presented  and 
acted  on  by  the  Boiler  Code  Committee. 
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TiTiiE  Page 

Change  line  at   bottom  of  p.   1  which  reads  as  follows : 
Edition  of  1914  with  Index 
to  read  as  follows : 

Edition,  of  1918 
(New   edition   of  Boiler   Code  to  be  copyrighted   under  date 
of  1918). 
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Letter  to  the  Council 

Change  letter  to  the  Council  to  read  as  follows : 

To  the  Council  of  The  American  Society  of  Mechani- 
cal Engineers. 

Gentlemen  :  Your  Committee  respectfully  submits 
the  following  revised  report  on  Rules  for  the  construc- 
tion of,  and  allowable  working  pressures  on  stationary 
boilers,  this  report  forming  a  part  of  the  task  that  has 
been  assigned  to  it.  Stationary  boilers  as  here  considered 
are  land  boilers  and  include  portable  and  traction  boilers. 
The  Rules  do  not  apply  to  boilers  which  are  subject  to 
federal  inspection  and  control,  such  as  marine  boilers, 
boilers  of  steam  locomotives  and  other  self-propelled 
railroad    apparatus. 

The  primary  object  of  the  Rules  is  to  secure  safe  boil- 
ers. The  interests  of  boiler  users  and  manufacturers 
have  been  carefully  considered  and  the  requirements 
made  such  that  they  will  not  entail  undue  hardship  by 
departing  too  widely  from  present  practice. 

The  Code  applies  only  in  part  to  certain  special  fonns 
of  boilers  such  as  those  of  the  forced  circulation  or  flash 
type.  New  matter  has  been  added  to  state  that  the  ma- 
terial for  boilers  of  this  class  shall  conform  to  the  re- 
quirements of  the  Code,  and  that  other  requirements 
shall  also  be  met  except  where  they  relate  to  special  fea- 
tures of  construction  made  necessary  in  boilers  of  this 
type,  and  to  accessories  that  are  manifestly  not  needed 
or  used  in  connection  with  such  boilers,  such  as  water 
gages,  water  columns,  and  gage  cocks. 

Ill  those  states  and  municipalities  which  have  adopted 
the   Boiler    Code,   vour    Committee   recommends   that   all 
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requests  for  interpretations  of  the  Boiler  Code  be  re- 
ferred to  the  state  authorities  having  jurisdiction  over 
such  matters.  In  order  to  maintain  uniformity  of  prac- 
tice it  is  also  suggested  that  the  authorities  having  juris- 
diction be  requested  to  submit  all  inquiries  where  there 
is  any  question  of  doubt  to  the  Boiler  Code  Committee. 
Where  there  is  a  question  respecting  the  interpretation 
of  the  Code,  or  where  constructions  apparently  are  not 
covered  by  the  Code,  it  will  be  most  desirable  to  have 
the  matter  referred  to  the  BoUer  Code  Committee.  Unless 
this  procedure  is  followed,  the  aim  to  obtain  uniformity 
in  the  application  of  the  Code  will  be  defeated.  The 
Boiler  Code  Committee  desires  to  cooperate  to  the  limit 
of  its  ability  in  assisting  in  the  application  of  the  Code, 
and  will  take  pleasure  in  considering  all  matters  where 
there  is  any  question  of  doubt  that  may  be  brought  be- 
fore it  by  the  various  states  and  municipalities  that  adopt 
the  Code. 

The  Committee  does  not  pass  on  questions  concerning 
specific,  designs  of  boilers  or  appurtenances  thereto. 

The  specifications  given  in  the  Code  are  the  same  as  or 
similar  to  those  of  the  American  Society  for  Testing  Mate- 
rials. The  Specifications  for  Boiler  Plate  Steel  published 
in  the  Code  (Edition  of  1914)  were  approved  and  reeom- 
lueiided  in  their  modified  form,  October  9,  1914,  by  The 
Association  of  American  Steel  Manufacturers,  the  Ameri- 
can Boiler  Manufacturers'  Association,  the  National 
Tubular  Boiler  ^Manufacturers'  Association,  the  National 
Association  of  Thresher  Manufacturers  and  the  repre- 
sentatives present  of  leading  Water  Tube  Boiler  Manu- 
facturers, with  whom  the  Boiler  Code  Committee  was  in 
conference  on  September  16,  1914,  and  by  whom  further 
modifications  were  afterwards  offered. 

The  Siiecifications  for  Lajnveided  and  Seamless  Boiler 
Tubes  were  approx'ed  by  the  Boiler  Tulje  Manufacturers 
of  America,  September  25,  1914.  Changes  made  in  the 
specifications  published  in  the  original  Code  have  been 
considered  by  sub-committees  of  the  American  Society 
for  Testing  Materials,  of  The  A.ssociation  of  American 
Steel  Manufacturers,  and  of  the  Boiler  Code  Committee 
in  order  that  cooperation  might  be  secured  through  these 
sub- committees  making  joint  recommendations  to  their 
respective  organizations. 

Your  Committee  recommends  that  a  hearing  be  held 
by  the  Boiler  Code  Committee  at  least  once  in  four  years 
at  which  all  interested  parties  may  be  heard,  in  order  that 
such  revisions  may  be  made  as  are  found  to  be  desirable, 
as  the  state  of  the  art  advances. 
Yours  truly, 
.Joiix  A.  Stevex.S,  Chairman. 

Win.  H.  Boehm,  Boiler  Insurance 

Rolla  C.  Carpenter,  Engineering  Research 

Frank  H.  Clark,  Railroad  Sub-Committee,  The  Ameri- 
can Society  of  Mechanical  Engineers 

Francis  W.  Dean,  Consulting  Engineers 

Thomas  E.  Durban,  Chairman,  The  American  Uniform 
Boiler  Law  Society.     All  types  of  boilers 

E.  R.  Fish,  American  Boiler  Manufacturers  Association 
Elbert    C.    Fisher,    Scotch    marine    and    other    types    of 

boilers 

Charles  E.  Gorton,  Steel  heating  boilers 

Arthur  M.   Greene,  .Jr.,   Engineering   Education 

Richard  Hammond,  Scotch  marine  and  other  types  of 
boilers 

A.  L.  Humphrey,  Railroad  Sub-Committee,  The  Ameri- 
can Society  of  Mechanical  Engineers 

Charles  L.  Huston,  Boiler  plate  manufacturer 

D.  S.  Jacobus,  Water-tube  boilers 

S.   F.  Jeter,   Boiler  Insurance 

Wm.  F.  Kiesel.  Jr..  Railroad  Sub-Committee,  The 
American  Society  op  Mechanical  Engineers 

F.  R.  Low,  Technical  Press 

AV.   F.  MacGregor,  National  Association  of  Tractor  and 

Thresher    Manufacturers 
Edward   F.   Miller,   Ensineering  Research 
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M.  F.  Moore,  Steel  heating  boilers 
I.  E.  Moultrop,  Boiler  users 
Richard  D.  Reed,  Cast-iron  heating  boilers. 
H.  H.  Vaughan,  Railroad   Sub-Committee,  The  Ameri- 
can Society  op  Mechanical  Engineers 
C.  W.   Obert,   Secretary  to   Committee. 
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Heading 

Insert  above  heading  of  p.  5  the  following : 
A.S.M.E.  Boiler  Code 

PAGE  7 
Heading 

Insert  above  heading  of  p.  7  the  followiti"': 
A.S.M.E.  Boiler  Cone 

PAGE  8 

Par.  9.     Make  the  following  change  in  Pah.  'J : 

In  second  line,  omit  "  and  "  after  the  word  "  headers  '' 
and  insert  a  comma. 
Also  add  a  sentence  as  follows: 

Malleable  iron  may  be  also  used  when  the  maximum 
allowable  working  pressure  does  not  exceed  200  lb.  per  sq. 
in.,  and  the  form  and  size  of  the  internal  cross-section, 
perpendicular  to  the  longest  dimension  of  the  box,  shall 
be  sur-h  that  it  will  fall  within  a  7  in.  by  7  in.  rectangle. 

Par.  12.     Change  Pak.  12  to  read  as  follovfs  : 

12  Cast  iron  shall  not  be  used  for  nozzles  or  flanges 
attached  directly  to  the  boiler  at  any  pressure  or  tempera- 
ture, nor  for  boiler  and  sujjerheater  mountings  such  as 
connecting  pipes,  fittings,  valves  and  their  bonnets,  for 
steam  temperatures  of  over  450  deg.  fahr. 

Par.  1 3.     Change  Par.  13  to  read  as  follows  : 

13  Water-leg  and  door-frame  rings  of  vertical  flre- 
tube  boilers,  and  of  locomotive  and  other  type  boilers, 
shall  be  of  wrought  iron  or  steel,  or  cast  steel  of  Class  A 
or  Class  B  grade,  as  designated  in  the  Specitieations  for 
Steel  Castings.  The  OG  or  other  flanged  construction 
may  !»•  used  as  a  substitute  in  any  case. 

Par.  14.  Insert  the  following  at  the  beginning  op  Par. 
14: 

In  determining  the  maximum  allowable  working 
pressure, 

PAGE  9 
Par.  19.     I'hange  Par.  19  to  read  as  follows: 

19  The  minimum  thickness  of  butt  straps  shall  be  as 
given  in  Table  1.  Intermediate  values  shall  be  determined 
by  interpolation.  For  plate  thicknesses  exceeding  1^/4  in., 
the  thickness  of  the  butt  straps  shall  be  not  less  than 
two-thirds  of  the  thickness  of  the  plate. 

Table  1.  Change  value  for  minimum  thickness  of  butt 
straps  for  1  IN.  thickness  of  shell  plates  prom  34  IN.- 

to    !i    IN. 

PAGE  10 

Par.  21.  MdDiFicATioN  op  this  paragraph  is  in  the  hands 
op  a  .'^i'Li  l\l  Sub-Committee  of  the  Boh.eu  Code  Com- 
mittee iiN  Tube  Sizes. 

1'A(;E  11 

Omit  subheading  under  caption  :  Specifications  for  Boiler 
Plate  Steel.     Al'-o  omit  7-line  footnote  at  bottom  of 

PAGE. 


Par.  25.    Make  the  following  change  in  the  Table  : 
Omit  last  line  of  Table  which  reads  as  follows : 


■■  Coriior. 


PAGE  12 


Not    over    0.05    per    cent.' 


Par.  21).     Make  the  following  changes  in  Par.  29: 

29  Modifications  in  Elongation,  a  For  material  over 
]h  in.  in  thickness,  a  deduction  shall  be  made  from  the 
l)ercentage  of  elongation  in  Par.  28a  of  four  times  the 
thickness  in  inches  in  excess  of  M  in.  to  a  minimum  of 
20  per  cent. 

li     Strike  out  the  words  "  or  under  "  from  the  first  line. 

I'AR.  30.     Change  Par.  30  to  read  as  follows: 

30a  'J'efit  Specimens.  Tension  test  specimens  shall  be 
taken  longitudinally  from  the  bottom  of  the  finished  rolled 
material,  and  bend  test  specimeiTs  shall  be  taken  trans- 
versely from  the  middle  of  the  top  of  the  finished  rolled 
material.  The  longitudinal  test  specimen  shall  be  taken 
in  the  direction  of  the  longitudinal  axis  of  the  ingot,  and 
the  transverse  test  specimen  at  right  angles  to  that  axis.' 

b  Bend  Test.  The  bend  test  specimen  shall  bend  cold 
through  180  deg.  without  cracking  on  the  outside  of  the 
bent  portion,  as  follows :  For  material  1  in.  or  under  in 
thickness,  around  a  pin  the  diameter  of  which  is  equal 
to  the  thickness  of  the  specimen ;  and  for  material  over  1 
in.  in  thickness,  around  a  pin  the  diameter  of  which  is 
equal  to  twice  the  thickness  of  the  specimen. 

Par.  31.    Change  first  section  of  Par.  31  to  read  as  fol- 


lows : 

31   ■  Homoycneilii    Tests. 


Homogeneity  tests  shall  be 
m.ade  for  fire-box "  steel  on  both  the  broken  tension  test 
specimen  taken  from  the  lower  part  of  the  plate,  and  on 
the  bend  test  specimen  taken  transversely  from  the  middle 
of  the  top  of  the  plate.  The  tests  made  on  the  broken 
tension  test  specimen  shall  not  show  any  single  seam  or 
cavity  more  than  one-quarter  inch  long  in  either  of  the 
three  fractures  obtained  in  a  test  of  homogeneity,  whicli 
shall  be  made  as  follows ; 
Insert  a  foot-note  to  read  as  follows: 

The  requirements  for  the  homogeneity  tests  of  the  bend 
test  specimen  taken  transverseh'  from  the  middle  of  the 
top  of  the  plate  will  be  determined  by  tests,  and  until  such 
requirements  are  agreed  on  by  the  Boiler  Code  Committee 
and  ]niblished  by  the  A.S.M.E.,  no  homogeneity  tests 
need  be  made  on  material  taken  from  the  middle  of  the 
top  of  the  plate. 

PA(iK  13 

Par.  33((.    CuAxiiE  P.\u.  33((  tu  kk.ui  as  follows: 

33  Number  of  Tests,  a  One  tension  and  one  bend  test 
shall  be  made  from  each  plate  as  rolled. 


PAGE  15 

Omit  sub-heading  under  caption:  Specifications  for  Boiler 
Rivet  Steel 

PAGE  19 

Omit  sub-hf.ahinc.  under  c.U'tiox  :  Specipic-ations  for  Steel 
Bars 


PAGE  22 


Omit    sub-heading 
Steel  Castings 


UXUKR 


'  Exeeptioiis  ;uv  inaJ.-  I'lT  ttiisioii  test 
rolled  longiturtinallv  witli  rel'ereiiee  to  111 
shell  ;  see  Par.  190. 


Si'EriFK'AriiiN  ^     rOR 


speeimeiis  for  plaio  wliicli  is 
sitiou  when  used   in  a   boiler 
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PAGE  26 

Omit    sub-heading    under    caption:     Specifications    for 
Gray  Iron  Castings 

PAGE  29 

Omit    sub-heading    under    caption:     Specifications    fob 
Malleable  Castings 

PAGE  31 

Omit    sub-heading    under    caption:     Specifications    for 
Boiler  Rivet  Iron 

Par.  123.     Make  the  following  change  in  Pae.  123a.' 

Change  the  percentage  of  yield  point  from  0.6  tensile 
strength  to  read  0.5  tens.  str. 

PAGE  34 

Omit    sub-heading    under    caption  :     Specifications    for 
Staybolt  Iron 

Par.  141.    Make  the  following  change  in  Par.  141 : 

Change  the  percentage  of  yield  point  from  0.6  tensile 
strength  to  read  0.5  tens.  str. 

PAGE  37 

Omit    sub-heading    under    caption  :     Specific.\tions    for 
Refined  Wrought  Iron  Bars 

PAGE  40 

Omit    sub-heading    under    caption  :     Specifications    for 
Lapwelded  and  Seamless  Boiler  Tubes 

Par.  104.     Makk  the  following  change  in  Par.  164«.- 

In  the  second  line,  insert  a  comma  after  the  word 
"knobbled." 

Par.  167(/.     Change  Par.  167«  to  read  as  follows: 

167  Flange  Test,  a  For  tubes  not  more  than  6  in. 
diameter  a  test  specimen  not  less  than  4  in.  in  length  shall 
have  a  tiange  turncil  o\er  at  right  angles  to  the  Ijody  of 
the  tube  without  cracking  or  showing  any  flaw.  This 
flange  as  measured  from  the  ovitside  of  the  tube  shall  have 
a  width  of  from  ^s  in.  to  ^'2  in.,  the  width  between  these 
limits  to  be  not  less  than  10  per  cent  of  the  outside  diam- 
ter  of  the  tube.  For  tubes  more  than  6  in.  diameter  the 
flange  test  is  not  recjuired. 
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Par.  169.     Change  Par.  169  to  read  as  follows: 

169  Hiidrostutic  Tests.  Tubes  under  5  in.  in  diameter 
shall  stand  an  internal  hydrostatic  pressure  cf  1000  lb. 
per  sq.  in.  and  tubes  5  in.  in  diameter  or  over,  an  internal 
hydrostatic  jiressure  of  800  lb.  )ier  sq.  in.,  provided  that 
the  fibre  stress  does  not  exceed  16,000  11).  per  sq.  in.,  in 
which  case  the  test  pressure  shall  be  determined  by  the 
following  formula : 

where  /  is  the  wall  thickness  in  inches;  D  is  the  inside 
diameter  in  inches.  Lapwelded  tubes  shall  be  struck  near 
both  ends,  while  under  the  test  pressure,  with  a  2  lb. 
steel  hand  hammer,  the  blow  to  be  equivalent  to  2  lb. 
falling  2  ft. 
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Par.  174.     Change  Par.  174  to  read  as  follows: 

174     Workmanship.     Finished  tubes  3%  in.  or  under 


in  outside  diameter  shall  be  circular  within  0.02  in.  and 
the  mean  outside  diameter  shall  not  vary  more  than  0.015 
in.  from  the  size  ordered.  For  tubes  over  3]^  in.  in  out- 
side diameter,  these  variations  shall  not  exceed  0.5  per 
cent  of  the  outside  diameter.  All  tubes  shall  be  care- 
fully gaged  with  a  B.AV.G.  gage  and  shall  not  be  less 
than  the  gage  specified.  Tubes  on  which  the  standard 
•  slot  gage,  specified,  will  go  on  tightly  at  the  thinnest 
point,  will  be  accepted.  The  length  shall  not  be  less,  but 
may  be  0.125  in.  more  than  that  ordered. 

1'ar.  176.     Change  Par.  176  to  read  as  follows  : 

176  MarkiiKj.  The  name  or  brand  of  the  manufac- 
turer, the  material  from  which  it  is  made,  and  the  pres- 
sure in  lb.  per  sq.  in.  at  which  it  was  tested,  shall  be 
legibly  stenciled  on  each  tube. 
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Par.  182.  Modification  of  this  paragraph  is  in  the  hands 
op  a  special  Sub-Committee  of  the  Boiler  Code  Com- 
mittee op  Back  Pitch 

Par.  183.  Add  the  following  words  to  the  end  of  Par. 
183: 

this  distance  to  be  measured  from  the  centers  of  the  rivet 
holes  to  the  nearest  edge. 

Par.  184.     Change  Par.  184  to  read  as  follows: 

184  Circumferential  Joints.  11  The  strength  of  cir- 
cumferential joints  of  boilers,  the  heads  of  which  are  not 
stayed  by  tubes  or  through  braces,  shall  be  at  least  50  per 
cent  of  that  required  for  the  longitudinal  joints  of  the 
same  structure. 

b  When  50  per  cent  or  more  of  the  load  which  would 
act  on  an  unstayed  solid  head  of  the  same  diameter  as  the 
shell,  is  relieved  by  the  effect  of  tubes  or  through  stays, 
in  consequence  of  the  reduction  of  the  area  acted  on  by 
the  pressure  and  the  holding  power  of  the  tubes  and 
stays,  the  strength  of  the  circumferential  joints  in  the 
shell  shall  be  at  least  35  per  cent  of  that  recpiired  for  the 
longitudinal  joints. 

c  In  circumferential  joints  of  horizontal  return  tubular 
boilers  the  shearing  strength  of  the  rivets  shall  be  not 
less  than  50  per  cent  of  the  full  strength  of  the  plate 
corresponding  to  the  thickness  at  the  joint. 
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Par.  186.     Change  Par.  186  to  read  as  follows  : 

186  Welded  Joints.  The  ultimate  strength  of  a  joint 
which  has  been  properly  welded  by  the  forging  process, 
shall  be  taken  as  28,500  lb.  per  sq.  in.,  with  steel  plates 
having  a  range  in  tensile  strength  of  47,000  to  55,000  lb. 
per  sq.  in.  Autogenous  welding  may  be  used  in  boilers 
in  cases  where  the  strain  is  carried  by  other  constiiiction 
which  conforms  to  the  requirements  of  the  Code  and 
where  the  safety  of  the  structure  is  not  dependent  upon 
the  strength  of  the  weld.  Autogenous  welding  shall  not  be 
used  in  place  of  calking  on  girth  joints. 

Par.  187.     Change  Par.  187  to  read  as  follows  : 

187  Biveted  Longitudinrd  Joints.  The  riveted  longi- 
tudinal joints  of  a  shell  or  drum  which  exceeds  36  in.  in 
diameter,  shall  be  of  butt  and  double-strap  constiiiction. 
This  rule  does  not  apply  to  the  jiortion  of  a  boiler  shell 
which  is  staybolted  to  the  firebox  sheet. 

Par.  190.     Change  Par.  190  to  read  as  follows  : 

190  In  horizontal  return  tubular  boilers  with  lap 
joints  no  course  shall  be  over  12  ft.  long.  With  butt  and 
double  strap  constniction  longitudinal  joints  of  any 
length  may  be  used,  provided  the  tension  test  specimens 
are  so  cut  from  the  plate  that  their  lengthwise  direction 
is  parallel  with  circumferential  seams  of  the  boiler  and 
the  tests  meet  the  standards  prescribed  in  the  specifica- 
tions for  boiler  plate  steel. 
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Par.  192.     Add  new  section  to  Par.  192  as  follows: 

c  The  strength  of  those  ligaments  between  the  tube 
holes  which  are  subjected  to  a  longitudinal  stress  shall 
be  at  least  one-half  the  required  strength  of  those  liga- 
ments which  come  between  the  tube  holes  which  are  sub- 
jected to  a  circumferential  stress. 

PAGE  47 

Par.  193.  Modification  of  this  paragraph  is  in  the 
HANDS  OP  a  special  Sub-Committee  of  the  Boiler  Code 
Committee  on  Diagonal  Ligaments 
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Par.  194.     Keplace  the  first  section  of  Par.  194  by  the 
following  : 

194  Domes.  The  longitudinal  joint  of  a  dome  24  in. 
or  over  in  diameter  shall  be  of  butt  and  double-strap  con- 
struction irrespective  of  pressure.  When  the  maximum 
allowable  working  pressure  exceeds  100  lb.  ])er  sq.  in.,  the 
flange  of  a  dome  24  in.  or  over  in  diameter  shall  be  double 
riveted  to  the  boiler  slKdl. 
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Par.  195.     Auu  after  notation  following  formula: 

Where  two  radii  are  used  the  longer  shall  be  taken  as 
the  value  of  L  in  the  formula. 

Change  the;  last  sentexck  of  this  PARAiiRAi'n  to  rkad  as 

FOLLOWS  : 

When  a  dished  head  has  a  manhole  opening,  the  thick- 
ness as  found  by  these  Rules  shall  be  increased  bj'  not 
less  than  %  in.  over  that  called  for  b_y  the  formula. 

Par.  198.     Change  Par.  198  to  read  as  follows: 

198  A  manhole  opening  in  a  dished  head  shall  be 
flanged  to  a  depth  of  not  less  than  three  times  the  re- 
quired thickness  of  the  head  measured  from  the  outside. 
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Par.  199.  Add  to  the  list  of  values  of  C  the  following: 
('  =  150  for  stays  screwed  through  plates  or  made  a 
taper  iit  and  having  the  heads  formed  on  the  stays  before 
installing  them  and  not  riveted  over,  said  heads  being 
made  to  have  a  true  bearing  on  the  plate  and  the  diameter 
of  the  heads  being  not  less  than  1..3  times  the  diameter  of 
the  stays. 

Revise  matter  following  list  of  values  of  C  to  make  it 
bead  as  follows  : 

If  flat  boiler  plates  not  less  than  %  in.  thick  are 
strengthened  with  doubling  plates  securely  riveted  thereto 
and  having  a  thickness  of  not  less  than  %  *,  then  the 
value  of  t  in  the  formula  shall  be  three-quarters  of  the 
combined  thickness  of  the  boiler  plate  and  doubling  plates 
but  not  more  than  one  and  one-half  times  the  thickness 
of  the  boiler  plate,  and  the  values  of  C  given  above  may 
also  be  increased  15  per  cent. 

When  two  sheets  are  connected  by  stays  and  but  one 
of  these  sheets  requires  staying,  the  value  of  C  is  gov- 
erned by  the  thickness  of  the  sheet  requiring  staying. 
Acceptable  proportions  for  the  ends  of  through  stays  are 
indicated  in  Fig.  12a. 

Par.  200.     Change  Par.  200  to  make  it  read  as  follows: 

200  Staybolts.  The  ends  of  screwed  staybolts  shall 
be  riveted  over  or  upset  by  equivalent  process.  The  out- 
side ends  of  solid  staybolts,  8  in.  and  less  in  length,  shall 
be  drilled  with  a  hole  at  least  3-16  in.  diameter  to  a  depth 
extending  at  least  1/2  in.  beyond  the  inside  of  the  plates, 
or  hollow  staybolts  may  be  used.  On  boilers  having 
a  grate  area  not  exceeding  15  sq.  ft.,  or  the  equivalent 


in  gas  or  oil  fired  boilers,  the  drilling  or  staybolts  is 
optional.  Solid  staybolts  over  8  in.  long,  and  flexible 
staybolts  of  either  the  jointed  or  ball  and  socket  type, 
need  not  be  drilled.  Staybolts  used  in  waterlegs  of  water- 
tube  boilers  shall  be  hollow  or  drilled  at  both  ends,  irre- 
spective of  their  length. 

Par.  201.     Insert  the  following   sidehead  in  the  first 
line: 

Structural  Reinforcements. 

Add  to  Par.  201  the  following: 

If  the  outstanding  legs  of  the  two  members  are  fastened 
together  so  that  they  act  as  one  member  in  resisting  the 
bending  action  produced  by  the  load  on  the  rivets  attach- 
ing the  members  to  the  head  of  the  boiler,  and  provided 
tliat  the  spacing  of  these  rivets  attaching  the  members  to 
the  head  is  approximately  uniform,  the  members  may  be 
computed  as  a  single  beam  uniformly  loaded  and  supported 
at   the  points  where-  the  through  braces  are  attached. 
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Par.  202.     Insert  the   following   sihehead   in   the   first 
line  : 
Stays. 

Par.  203.     Change  Par.  203  to  read  as  follows  : 

203a  The  maximum  spacing  between  centers  of  rivets 
or  between  the  edges  of  tube  holes  and  the  centers  of 
rivets  attaching  the  crowfeet  of  braces  to  the  braced  sur- 
face, shall  be  determined  by  the  fornuila  in  Par.  199, 
using  135  for  the  value  of  C. 

b  The  maximum  distance  between  the  edges  of  tube 
holes  and  the  centers  of  other  types  of  stays  shall  be  de- 
termined by  the  formula  in  Par.  199,  using  the  value  of  C 
given  in  Par.  199  which  applies  to  the  thickness  of  plate 
and  type  of  stay  used. 

c  The  maximum  spacing  Ijetween  the  inner  surface  of 
the  shell  and  lines  parallel  to  the  surface  of  the  shell  pass- 
ing through  the  centers  of  the  rivets  attaching:  the  crowfeet 
of  braces  to  the  head,  shall  he  determined  by  the  formula 
in  Par.  199,  using  175  for  the  value  of  C. 

d  The  maximum  distance  between  the  inner  surface 
of  the  shell  and  the  centers  of  braces  of  other  types  shall 
be  determined  by  the  formula  in  Par.  199,  using  a  value  of 
C  equal  to  1.3  times  that  value  of  C  in  Par.  199  which 
applies  to  the  thickness  of  plate  and  type  of  stay  as  there- 
in specified. 

e     In  applying  these  rules  and  those  in  Par.  199  to  a 
head  or  plate  having  a  manhole  of  reinforced  opening, 
the  spacing  applies  only  to  the  plate  around  the  opening 
and  not  across  the  opening. 
Under  Table  3  Insert: 

For  the  application  of  Pars.  205,  206  and  207,  see 
Appendix  (Par.     .     .     .)   (illustrations  in  Fig.  31 K 

Par.  212.     Change  Par.  212  to  read  as  follows  : 

212a  The  maximum  allowable  woz'king  pressure  for 
any  curved  stayed  surface  subject  to  internal  pressure 
shall  be  obtained  by  the  two  following  methods,  and  the 
minimum  value  obtained  shall  be  used : 

First,  the  maximum  allowable  working  pressure  shall 
be  computed  without  allowing  for  the  holding 
power  of  the  stays,  due  allowance  being  made  for 
the  weakening  effect  of  the  holes  for  the  stays. 
To  this  pressure  there  shall  be  added  the  pressure 
secured  by  the  formula  for  braced  and  stayed  sur- 
faces given  in  Par.  199  using  70  for  the  value  of  C. 
Second,  the  maximum  allowable  working  pressure  shall 
be  computed  without  allowing  for  the  holding 
power  of  the  stays,  due  allowance  being  made  for 
the  weakening  effect  of  the  hole  for  the  stay.  To 
this  pressure  there  shall  be  added  the  pressure 
corresponding  to  the  strength  of  the  stays  for  the 
stresses  given  in  Table  4.  each  stay  being  assumed 
to  resist  the  steam  pressure  acting  on  the  full  area 
of  the  external  surface  sui)ported  l>y  the  stay. 
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b  The  maximum  allowable  working  pressure  for  a 
stayed  wrapper  sheet  o£  a  locomotive  type  boiler  shall  be 
determined  by  the  first  method  given  above  and  by  the 
method  which  follows  and  the  mininnim  value  obtained 
shall  be  used : 

.J  ^   11,000^  X  -fc' 
R  — ■  s  -  sin  rt. 
in  which 

a  =  Angle  any  crown  stay  makes  with  vertical  axis  of 

boiler 

2  sin  a  =  Summated  value  of  a  for  all  croAvn  stays  considered 

in  one  transverse  plane  and  on  one  side  of  verti- 

tical  axis  of  boiler 

s  =  Transvei'se  spacing    (in.)    of  crown   stays   in  crown 

sheet 
E  =  Minimum  efficiency  of  wrapper  sheet  through  joints 

or  stay  holes 
t  =  Recjuired  thickness  of  wrapper  sheet  (in.) 
B  =  Radius  of  wrapper  sheet  (in.) 
P  =  Working  pressure  of  boiler,  lb.  per  sq.  in. 
11,000  =  Allowable  stress,  lb.  per  sfi-  in. 

c  An  internal  cylindrical  furnace  which  requires  stay- 
ing shall  be  stayed  as  a  I  at  surface  as  indicated  in  Table 


Sof  Less  than 
7J  Diomefers 

b<a^  Pitch 
ei  Sfays  if 
C'llS  . 


holes  exceeds  the  masimiuu  pitch  of  staybolts  for  the  cor- 
responding plate  thickness  and  pressure  given  in  Table  3. 
That  part  of  the  tube  sheet  which  comes  between  the  tubes 
and  the  shell  need  not  be  stayed,  if  the  nearest  tangent 
common  to  two  tube  holes  when  measured  on  any  radius 
of  the  tube  sheet  that  intersects  the  tangent  between  the 
holes,  does  not  exceed  this  maximum  pitch  by  more  than  3 
in.  The  tube  holes  to  which  a  common  tangent  may  be 
drawn  in  applying  this  rvde  shall  not  be  at  a  greater  dis- 
tance from  edge  to  edge  than  the  maximum  pitch  re- 
ferred to. 

PAGE  54 
Par.  218.     Insert   in   fourth   line   before   word  '■  thick- 

NE.SS,^'   the   word   '•  REQUIRED." 

Add  to  Par.  218  the  following: 

The  distance  in  the  clear  between  the  bodies  of  the 
braces,  or  of  the  inside  braces  where  more  than  two  are 
used,  shall  not  be  less  than  10  in.  at  any  point. 

Par.  220.     Change  Par.  220  to  read  as  follows: 

220ff  The  full  pitch  dimensions  of  the  stays  shall  be 
employed  in  determining  the  area  to  be  supported  by  a 
stay,  and  the  area  occupied  by  the  stay,  shall  be  deducted 
therefrom  to  obtain  the  net   area.     The  product   of  the 


fiotiessthan^t 
i)jf  must  bt  I  Ot  if 
C'llS. 


Fig.  12a    Accei^table  Proportions 
for  Ends  op  Through  Stays 

3,  except  that  the  pitch  may  be  increased  lu  p,  as  provu: 
in  the  following  formula; 


led 


Pi=P 


-i-i 


t'l 


I  PB  —  ■-o>J( 
m  which  p,  P,  S„  and  t  are  the  same  as  in  Par.  199. 

Par.  214.     Change  Par.  214  to  make  it  read  as  follows: 

214  Areas  of  Segments  of  Heads  to  be  stayed.  The 
area  of  a  segment  of  a  head  to  be  stayed  shall  be  the 
area  enclosed  by  lines  drawn  2  in.  from  the  tubes  and  a 
distance  d  from  the  shell  as  shown  in  Figs.  13  and  14. 
The  value  of  d  used  shall  be  the  larger  of  the  following 
values  but  not  less  than  3  in. 

(1)  d  =  the  outer  radius  of  the  Cange,  not  exceed- 
ing 8   times   the   thickness   of   the   head 

(2)  d    =£_>0 

V  P 

Where     d  =  unstayed  distance  from  shell  in  inches 

t  =  thickness  of  head  in  sixteenths  of  an  inch 
P  =  maximum    allowable    working    pressure    in 
lb.  per  sq.  in. 
(Note.     Dimension-s  in  riG.s.  13  and  14  now  marked  3" 
TO  be  changed  to  d). 

Par.  215.     Change  Par.  215  to  make  it  read  as  follows: 

215  When  the  heads  of  drums  of  water  tube  boilers 
are  30  in.  or  less  in  diameter  and  the  tube  plate  is  stiff- 
ened by  flanged  ribs  or  gussets,  no  stays  need  be  used 
if  a  hydrostatic  test  to  destruction  of  a  boiler  or  unit 
section"  built  in  accordance  with  the  construction,  shows 
that  the  factor  of  safety  is  at  least  five. 

P.\R.  216.     Change  Par.  216  to  read  as  follows  : 

216  Stays  shall  be  used  in  the  tube  sheets  of  a  fire- 
tube  boiler  if  the  distance  between  the  edges  of  the  tube 


Measurements    for    Determining    Stresses    in 
Diagonal  Stays 

net  area  in  square  inches  by  the  maximum  allowable  work- 
ing pressure  in  lb.  per  sq.  in.,  gives  the  load  to  be  sup- 
ported by  the  stay. 

b  AVhere  stays  come  near  bounding  surfaces  and  spe- 
cial allowances  are  made  for  the  spacing,  the  load  to  be 
carried  by  such  stays  shall  be  determined  by  neglecting 
the  added  area  provided  for  by  these  special  allowances. 
For  example,  if  the  minimum  pitch  by  Table  3  would 
make  a  staybolt  come  6  in.  from  the  edge  of  the  plate 
and  a  special  allowance  would  make  it  come  7  in.,  the  dis- 
tance of  6  in.  should  be  used  in  computing  the  load  to  be 
carried. 


TABLE  4     MAXIMUM  ALLOWABLE  STRESSES 
STAYBOLT? 

FOR  STAYS  AXD 

Stresses,  lb 

per  sq.  in. 

Description  of  Stays 

For  lengths 
between 

For  lengths 
between 

supports  not 

exceeding 
120  diameters 

supports 

exceeding 

120  diameters 

a     Unwelded  or  flexible  stays  less  than  twenty  diam- 
eters long  screwed   through   plates   with    ends 

7,500 

h      Hollow   steel   stays  less  than   20  diameters  long, 
screwed  through  plates  wirii  ends  riveted  over.  . 

c     Unwelded  stays  and  unwelded  portions  of  welded 
stays,  except  as  specified  in  line  a  and  line  c.  .  .  . 

9.500 

8.500 

d     Steel  through  stays  exceeding  IJa  in.  diameter.  . . 

10,400 

9.000 

6.000 

6.000 
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c  The  uiaxiniuiu  allowable  stress  per  square  inch  at 
jioint  of  least  net  cross-sectional  area  of  stays  and  stay- 
i)olts  shall  be  given  in  Table  4.  In  <letermining  the  net 
cross-sectional  area  of  chilleil  or  hollow  staybolts,  the 
i-ross-sectional  area  of  the  hole  shall  be  deductefl. 

(I  The  length  of  the  stay  between  supports  shall  be 
measured  from  the  inner  faces  of  the  stayed  plates.  The 
stresses  are  based  on  tension  only.  P'or  coniimtiiir::  stresses 
ill  diagonal  stavs,  see  Pars.  221  and  222. 


Tahi.k  4.    Aim  'rii  'I'aiilk  4  s(i  ■i-iiat  it  wii.i.  i;kaii  as  akdvi:: 
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P.iR.  221.    Replace  Fig.  15  by  revised  cut. 

I'ar.  223.   Change  Par.  223  to  read  as  follows  : 

223  Design  of  Braces  and  Brace  Co)inections.  All 
rivet  and  pin  holes  shall  confoDu  to  the  requirements  in 
Par.  253  and  the  pins  shall  be  made  a  neat  fit.  To  deter- 
mine the  sizes  that  shall  be  used  proceed  as  follows: 

1.  Determine  the  "  required  cross-sectional  area  of  the 
lirace  "  by  first  computing  the  total  load  to  be  carried  by 
the  brace,  and  dividing  the  total  load  by  the  value  of 
allowable  stress  for  unwelded  stays  given  in  Table  4. 

2.  Design  the  body  of  the  brace  so  that  the  eross-sec- 
tional  area  shall  be  at  least  equal  to  the  "  required  cross- 
sectional  area  of  the  brace  "  for  vinwelded  braces.  Where 
the  braces  are  welded,  the  cross-sectional  area  at  the  weld 
shall  be  at  least  as  great  as  that  computed  for  a  stress  of 
6000  lb.  per  sq.  in.  (see  Table  4). 

3.  Make  the  area  of  pins  to  resist  double  shear  at  least 
three-quarters  of  the  ''  required  cross-sectional  area  of  the 
brace." 

4.  Make  the  combined  cross-section  of  the  eye  at  the 
side  of  the  pin  (in  crowfoot  braces)  at  least  25  per  cent 
greater  than  the  "  required  cross-sectional  area  of  the 
brace." 

5.  Make  the  cross-sectional  areas  through  the  blades 
of  diagonal  braces  where  attacheil  to  the  shell  of  the  boiler 
at  least  equal  to  the  required  rivet  section;  that  is,  at 
least  equal  to  one  and  one-quarter  times  the  "  re((uired 
cross-sectional  area  of  the  bi-ace." 

6.  Design  each  branch  of  a  crowfoot  to  carry  two- 
thirds  the  total  load  on  the  brace. 

"7.  Make  the  net  sectional  areas  through  the  sides  of  the 
crowfoot,  tee  irons,  or  similar  fastenings  at  the  rivet  holes 
at  least  equal  to  the  required  rivet  section,  that  is,  at  least 
equal  to  one  and  one-quarter  times  the  "  required  cross- 
sectional  area  of  the  brace." 

8.  Make  the  combined  cross-sectional  area  of  the  rivets 
at  each  end  of  the  brace  at  least  one  and  one-quarter 
times  the  "  required  cross-sectional  area  of  the  brace." 
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staybolts  shall  be  used  as  L  in  Par.  239,  and  I)  in  that 
paragraph  shall  be  the  inside  diameter  at  the  center  of  the 
top  row  of  staybolts. 


PAGE  60 

Par.   234.     Under  "  where  "  change  derivation   op   D  to 
read: 

D  =  least    horizontal    distance    between    tube    centers    on 
a  horizontal  row,  in. 

Immediately  below  the  derivation  op  letters  insert  : 

Where  tubes  are  staggered  the  vertical  distance  be- 
Iweeii  the  center  lines  of  tubes  in  adjacent  rows  must  be 
not  less  than  V2\/2dD  -f  d' 

PAGE  01 

Par.  230.     Change  first  .section  of   Pai;.   230  to  read  .\s 
follows  : 

239  Plain  Circular  Furnaces.  Unstayed  furnaces 
more  than  18  in.  diameter  when  riveted  or  of  seamless 
consti-uction,  or  such  furnaces  when  lapwelded  by  the 
forging  process,  shall  have  walls  not  less  than  5/16  in. 
thick.  The  maximum  allowable  working  pressure  for  such 
furnaces  shall  be  determined  by  one  or  the  other  of  the 
following  fomiulae : 
Make  definition  of  L  read  as  follow.?: 

L  =  total  length  of  furnace  between  centers  of  head 
rivet  seams   (not  length  of  a  section),  iil 

Insert  after  the  formula  and   just  preceding  the  ex- 
ample   IN    Par.    239,    the   following,    eliminating    the 

PRE.SENT   sentence: 

Where  the  furnace  has  a  riveted  logitudiual  joint,  it  may 
be  of  the  lap  type  for  inside  diameters  not  exceeding  36  in. 
for  furnaces  36  in.  or  less  in  height  or  length,  and  for  in- 
side diameters  not  exceeding  30  in.,  irrespective  of  the  height 
or  length.  Otherwise  butt  and  strap  construction  shall  be 
used.    The  efficiency  of  the  joint  shall  be  greater  than : 

PXD 
1250  X  T 
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'ai!.  245.     Cha.vgb  Par.  245  to  read  as  follows  : 

245  Cast-iron  and  Malleable  Iron  Headers.  The  pres- 
sure allowed  on  a  water-tube  boiler  shall  not  exceed  160 
lb.  per  sq.  in.  when  the  tubes  are  secured  to  cast-iron 
headers,  nor  200  lb.  when  the  tubes  are  secured  to  mal- 
leable iron  headers.  The  form  and  size  of  the  internal 
cross  section  perpendicular  to  the  longer  axis  of  a  cast- 
iron  or  malleable  iron  header  at  any  point  shall  be  such 
that  it  will  fall  within  a  7  in.  by  7  in.  rectangle. 


Par.  231.     Change  Par.  231  to  make  it  read  as  follows:       i^-^u.  246.     Change  number  of  Par.  246  to  Par.  246a  and 


231  Maximum  Allowable  Working  Pressure  on 
Truncated  Cones,  a.  Upper  combustion  chambers  of 
vertical  submerged  tubular  boilers  made  in  the  shape  of  a 
frustum  of  a  cone,  when  not  over  38  in.  diameter  at  the 
large  end,  may  be  used  without  stays  if  computed  by  the 
rule  for  plain  cylindrical  furnaces  (Par.  239)  making  D 
in  the  formula  equal  to  the  diameter  at  the  large  end; 
provided  that  the  longitudinal  joint  conforms  to  the  re- 
quirements of  Par.  239. 

b.  When  over  38  in.  in  diameter  at  the  large  end,  that 
portion  which  is  over  30  in.  in  diameter  shall  be  fully  sup- 
ported by  staybolts  or  gussets  to  conform  to  the  provisions 
for  staying  fiat  surfaces.  In  this  case  the  top  row  of  stay- 
bolts  shall  be  at  a  point  where  the  cone  top  is  30  in.  or 
less  in  diameter. 

In  calculating  the  pressure  permissible  on  the  unstayed 
])ortion  of  the  cone,  the  vertical  distance  between  the  hori- 
zontal planes  passing  through  the  centers  of  the  rivets  at 
the   cone   top,   and   through   the   center   of   the  top   row   of 


change  the  word  "  with  "  in  second  line  to   '  to. 
Par.  247.     Change  number  of  Par.  247  to  Par.  2466  and 

REVISE  IT  TO  read  AS  FOLLOWS  : 

b  A  cast-iron  header  when  tested  to  destruction,  shall 
withstand  a  hydrostatic  pressure  of  at  least  1200  lb.  per 
sq.  in.  and  a  malleable-iron  header,  1500  lb.  A  hydrostatic 
test  at  400  lb.  per  sq.  in.  for  cast  iron  and  500  lb.  per  sq. 
in.  for  malleable  iron  shall  be  made  on  all  new  headers 
with  tubes  attached. 

Par.  247.     Insert  a  new  Par.  247  to  read  as  follows: 

247  Where  it  is  impossible  to  calculate  with  a  reason- 
able degree  of  accuracy  the  strength  of  a  boiler  structure  or 
any  part  thereof,  a  full  sized  sample  shall  be  built  by  the 
manufacturer  and  tested  to  destruction  in  the  presence  of 
the  Boiler  Code  Committee  or  one  or  more  representatives 
of  the  Boiler  Code  Committee  appointed  to  witness  such 
test. 
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Par.  250.    Change  Par.  250  to  read  as  follows  : 

250  A  fire-tube  boiler  sball  have  the  ends  of  the  tubes 
substantially  rolled  and  beaded,  or  rolled  and  welded,  at 
the  firebos  or  combustion  chamber  end. 

Par.  251.     Change  Par.  251  to  read  as  follows: 

251  The  ends  of  all  tubes,  suspension  tubes  and  nip- 
over  the  diameter 
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Proportions  may  be  larger  or  1/10  smaller  than  those  shown. 
Fillets  under  beads  may  be  used  but  are  not  required. 

Fig.  17a    Acceptable  Forsis  of  Rivet  Heads 

of  the  tube  hole  on  all  water-tube  boilers  and  super- 
heaters, or  they  may  be  Hared  not  less  than  Vs  in.,  rolled 
and  beaded,  or  flared,  rolled  and  welded. 
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Par.  253.    Change  Par.  253  to  read  as  follows  : 

253  Drilling  of  Holes.  All  rivet  holes  and  staybolt 
holes  and  holes  in  braces  and  lugs  shall  be  drilled  full  size 
or  they  may  be  punched  not  to  exceed  %  in.  less  then  full 
diameter  for  material  over  5-16  in.  in  thickness,  and  i/g  in. 
less  than  full  diameter  for  material  not  exceeding  5-16  in. 
in  thickness,  and  then  drilled  or  reamed  to  full  diameter. 
Plates,  butt  straps,  braces,  heads  and  lugs  shall  be  bolted 
in  position  for  drilling  or  reaming  aU  rivet  holes  in  boiler 
plates  except  those  used  for  the  tack  bolts  required  in 
assembling.  Tack  bolts  for  seams  shall  be  not  over  12 
in.  apart. 

Par.  254.     Change  Par.  254  to  read  as  follows  : 

254  After  drilling  or  reaming  rivet  holes  the  plates 
and  butt  straps  shall  be  separated,  the  burrs  and  eliips 
removed,  the  plates  and  butt  straps  reassembled  metal  to 
metal  with  barrel  pins  fitting  the  holes,  and  with  tack 
bolts. 

Par.  255.    Add  to  Par.  255  the  following  : 

Forms  of  rivet  heads  that  will  be  acceptable  are  shown 
in  Fig.  17«. 

Par.  256.     Change  Par.  256  to  read  as  follows: 

256  Rivets  shall  be  machine  driven  wherever  possible 
with  sufficient  pressure  to  fill  the  rivet  holes,  and  shall 
be  allowed  to  cool  and  shrink  under  pressure.  Barrel 
pins  fitting  the  holes  and  tack  bolts  shall  be  used.  The 
tack  bolts  shall  be  not  over  12  in.  apart,  and  a  rivet 
shall  be  driven  each  side  of  each  tack  bolt  before  remov- 
ing the  tack  bolt. 

Par.  257.    Change  Par.  257  to  read  as  follows: 

257  Calking.  The  calking  edges  of  plates,  butt  straps 
and  heads  shall  be  beveled.  Every  portion  of  the  sheared 
surfaces  of  the  calking  edges  of  plates,  butt  straps  and 


heads  shall  be  planed,  milled  or  chipped  to  a  depth  of 
not  less  than  Vg  in-  calking  shall  be  done  with  a  round- 
nosed  tool. 

Par.  258.    Change  sidehead  in  Par.  258  to  read  as  follows  : 

Manholes  and  Handholes. 
Add  to  Par.  258  the  following: 

A  handhole  opening  in  a  boiler,  the  greatest  dimension 
of  which  exceeds  6  in.,  shall  be  reinforced  in 
accordance  with  the  rules  for  manholes. 

"""■-■..  Pars.  260-261 

The  Executive  Committee  of  the  Boiler  Code 
Committee  will  report  later  respecting  openings 
that  need  not  be  reinforced  and  on  methods  of 
reinforcing  openings  that  need  not  come  under 
the  same  rules  as  for  manholes. 
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Par.  261.    Change  the  two  lines  of  Par.  261  at 
THE  TOP  op  page  67  to  read  as  follows  : 

I  =  length  of  center  line  of  opening  in  shell 
in  direction  parallel  to  axis  of  shell  plus  the 
sum  of  the  diameters  of  the  rivet  holes  that 
come  in  or  adjacent  to  the  center  line  of  the 
opening,  in. 

Par.  266.    Change  Par.  266  to  read  as  follows  : 
266    A  vertical  fire-tube  boiler,  except  boilers 
Flat  Mead  of  steam  fire-engines,  or  boilers  24  in.  or  less  in 

diameter,  shall  have  not  less  than  seven  hand- 
holes,  located  as  follows:     Three  in  the  shell 
at  or  about  the  line  of  the  crown  sheet;  one 
in  the  shell  at  or  about  the  water-line  or  oppo- 
site the  fusible  plug  when  used;  three  in  the 
shell   at   the  lower  part   of   the  waterleg.     A 
vertical  fire-tube  boiler,  submerged  tube  type,  shall  have 
two  or  more  handholes  in  the  shell,  in  line  with  the  upper 
tube  sheet.     All  boilers  24  in.  or  less  in  diameter  shall 
have  at  least  one  opening  for  inspection  and  one  opening 
in   addition   to  the  blow-oft"  for  washing  out  the  boiler, 
these  openings  to  be  fitted  with  brass  plugs. 

PAGE  68 

Par.  268.    Change  Par.  268  to  read  as  follows: 

268  Threaded  Openings.  A  pipe  connection  1  in.  in 
diameter  or  over  shall  have  not  less  than  the  number  of 
threads  given  in  Table  7. 

TABLE 

If  the  thickness  of  the  material  in  the  boiler  is  not  suffi- 
cient to  give  such  number  of  threads,  the  opening  shall 
be  reinforced  by  a  pressed  steel,  cast  steel,  or  bronze  com- 
position flange,  or  plate,  so  as  to  provide  the  required 
number  of  threads. 

When  the  maximum  allowable  working  pressure  exceeds 
100  lb.  per  sq.  in.,  a  flanged  nozzle  shall  be  used  for  all 
pipe  openings  over  3  in.  pipe  size. 

Par.  269.    Change  Par.  269  to  read  as  follows  : 

269  Safety  Valve  Bequirements.  Each  boiler  shall 
have  two  or  more  safety  valves,  except  a  boiler  for  which 
one  safety  valve  having  a  relieving  area  of  i/2  sq.  in.  or 
less,  is  required  by  the  rules.' 
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Par.  272.     Change  Par.  272  to  read  as  follows: 

272  Safety  valves  may  be  of  the  direct  spring  loaded 
pop  t3rpe  with  seat  and  bearing  surface  of  the  disc  in- 
clined at  any  angle  between  45  deg.  and  90  deg.  to 
the  center  line  of  the  spindle.  The  valve  shall  be  rated 
at  a  pressure  3  per  cent  in  excess  of  that  at  which  the 
valve  is  set  to  blow. 


'  The  method  cf  computing  the  relieving  area  ot  the  safrty  valves 
shall  be  as  given  in  Par.  421  ot  the  Appendix. 
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Safety  valves  may  be  used  which  give  any  opening 
up  to  the  full  discharge  capacity  of  the  area  of  the 
opening  at  the  base  of  the  valve,  provided  the  move- 
ment of  the  valve  is  gradual  so  as  not  to  induce  lifting 
of  the  water  in  the  boiler. 

All  safety  valves  shall  be  so  constructed  that  no  detri- 
mental shocks  are  produced  through  the  operation  of  the 
valve.    Weighted  lever  safety  valves  shall  not  be  used. 

Par.   273.     Change   Par.   273  to   read  a!S   follows  : 

273  Each  safety  valve  shall  be  plainly  marked  by  the 
manufacturer.  The  markings  may  be  stamped  on  the 
body,  cast  on  the  body,  or  stamped  or  cast  on  a  plate  or 
plates  riveted  to  the  body,  and  shall  contain  the  follow- 
ing: 

a  The  name  or  identifying  trademark  of  the  manu- 
facturer 

b     The  nominal  diameter 

c     The  steam  pressure  at  which  it  is  set  to  blow 

d  Blow  down,  or  difference  between  the  opening  and 
closing  jjressures 

e  The  weight  of  steam  discharged  in  pounds  per  hour 
at  a  pressure  3  per  cent  higher  than  that  for  which 
the  valve  is  set  to  blow 

/     A.S.M.E.     Std. 

Par.  274.     Change  Par.  274  to  read  as  follows: 

274  The  minimum  allowable  relieving  capacity  of  the 
safety  valve  or  valves  required  on  a  boiler  shall  be  de- 
termined on  the  basis  of  6  lb.  of  steam  per  hour  per  sq. 
ft.  of  boiler  heating  surface  for  water  tube  boilers.  For 
all  other  types  of  power  boilers  with  pressures  above 
100  lb.,  the  minimum  allowable  relieving  capacity  shall 
be  determined  on  the  basis  of  5  lb.  of  steam  per  hour 
per  sq.  ft.  of  boiler  heating  surface,  and  on  the  basis  of 
3  lb.  with  pressures  at  or  below  100  lb.  per  sq.  in.  The 
heating  surface  shall  be  computed  for  that  side  of  the 
boiler  surface  exposed  to  the  products  of  combustion, 
exclusive  of  the  superheating  surface.  In  computing  the 
heating  surface  for  this  purpose  only  the  tubes,  fireboxes, 
shells,  tube  sheets  and  the  projected  area  of  headers  need 
be  considered.  The  minimum  number  of  safety  valves 
required  shall  be  determined  on  the  basis  of  the  minimum 
allowable  relieving  capacity  and  the  relieving  capacity 
marked  on  the  valves  by  the  manufacturer. 

PAGES  70-71-72 

Table  S.     Transfer  Table  8  to  the  Appendix  after  Par. 
427  and  renumber  as  Table  16. 
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Par.  275o.     Change  Par.  275a  to  read  as  follows: 

275  Safety  valve  capacity  may  be  checked  in  anj'  one 
of  the  three  following  ways,  and  if  found  insufficient, 
additional  capacitj'  shall  be  provided : 

a  By  making  an  accumulation  test;  that  is,  by  shutting 
off  all  other  steam  discharge  outlets  from  the  boiler  and 
forcing  the  fires  to  the  maximum.  The  safety  valve 
equipment  shall  be  sufficient  to  prevent  an  excess  pressure 
beyond  that  specified  in  Par.  270. 
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Par.  279.  Add  to  the  end  of  Par.  279  the  following: 
Where  discharge  pipes  are  used,  the  cross-sectional 
area  at  any  point  shall  be  at  least  equal  to  the  combined 
areas  of  the  discharge  outlets  of  the  valves  discharging 
therethrough.  Ample  drainage  shall  be  provided  at  or 
near  each  safety  valve  and  where  the  water  of  condensa- 
tion may  collect. 

Par.  282.     Change  Par.  282  to  read  as  follows: 

282  To  insure  the  valve  being  free,  each  safety  valve 
shall  have  a  substantial  lifting  device  by  which  the  valve 
may  be  raised  from  its  seat  at  least  1-16  in.  when  there 
is  no  pressure  on  the  boiler. 

Par.  283.     Add  to  Par.  283  the  following: 

The  seats  and  discs  of  safety  valves  shall  be  of  non- 


ferrous  material.  The  seat  of  a  safety  valve  shall  be 
fastened  to  the  body  of  the  valve  in  such  a  way  that  there 
is  no  possibility  of  the  seat  lifting. 

Par.  284.     Change  Par.  284  to  read  as  follows: 

284  Springs  used  in  safety  valves  shall  not  show  a 
permanent  set  exceeding  1-16  in.  ten  minutes  after  being 
released  from  a  cold  compression  test  closing  the  spring 
solid.  The  spring  shall  be  so  constructed  that  the  valve 
can  lift  from  its  seat  at  least  1-10  the  diameter  of  the 
seat  before  the  coils  are  closed  or  before  there  is  other 
interference. 

Par.  286.     Change  Par.  286  to  read  as  follows: 

286  The  dimensions  of  flanges  subjected  to  boiler 
pressue  shall  conform  to  the  American  Standard  given 
in  Tables  15  and  16  of  the  Appendix  for  the  pressures 
therein  specified,  except  that  the  face  of  the  safety  valve 
flange  and  the  nozzle  to  which  it  is  attached  may  be  flat 
and  without  the  raised  face  for  pressures  up  to  and  in- 
cluding 250  lb.  per  sq.  in.  For  higher  pressures,  the 
raised  face  shall  be  used. 

Par.  287.     Change  Par.  287  to  read  as  follows  : 

287  When  the  valve  body  is  marked  with  the  letters 
A.S.M.E.  Std.  as  required  by  Par.  273,  this  shall  be  a 
guarantee  by  the  manufacturer  that  the  valve  conforms 
to  the  details  of  construction  herein  specified. 

Par.  288.     Change  Par.  288  to  read  as  follows: 

288  Every  superheater  shall  have  one  or  more  safety 
valves  near  the  outlet.  The  discharge  capacity  of  the 
safety  valve  or  valves  on  an  attached  superheater  may  be 
included  in  determining  the  number  and  size  of  tlie  safety 
valves  for  the  boiler,  provided  there  are  no  intervening- 
valves  between  the  superheater  safety  valve  and  the  boiler, 
and  provided  the  discharge  capacity  of  the  safety  valve 
or  valves  on  the  boiler,  as  distinct  from  the  superheater, 
is  at  least  75  per  cent,  of  the  total  valve  capacity  re- 
quired. 
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Par.  290.     Chaxge  Par.  290  to  read  as  follows: 

290  Every  boiler  shall  have  proper  outlet  connections 
for  the  required  safetj'  valve  or  valves,  independent  of 
any  other  outside  steam  connection,  the  area  of  opening 
to  be  at  least  equal  to  the  aggregate  nominal  area  of  all 
of  the  safety  valves  to  be  attached  thereto. 

An  internal  collecting  pipe,  splash  plate  or  pan  may 
be  used,  provided  the  total  area  for  inlet  of  steam  thereto 
is  not  less  than  one  and  one-half  times  the  aggregate  area 
of  the  attached  safety  valves.  The  holes  in  collecting 
pipes  shall  be  at  least  %-in.  in  diameter  and  the  least 
dimension  in  any  other  form  of  opening  for  inlet  of  steam 
shall  be  Vi-'m. 

Par.   291.     Change  Par,  291  to  read  as   follow^s: 

291  Wafer  Gage  Glasses  and  Gage  Cocks.  Each 
boiler  shall  have  at  least  one  water  gage  glass,  the  lowest 
visible  part  of  which  shall  be  not  less  than  2  in.  above 
the  lowest  permissible  water  level.  The  lowest  permissible 
water  level  for  various  classes  of  boilers  shall  be  the  loca- 
tion for  the  fusible  plug  as  given  in  Par.  430  of  the 
Appendix. 

Par,  292.     Change  Par,  292  to  read  as  follows: 

292  No  water  glass  connection  shall  bo  fitted  with  an 
automatic  shut-off  valve,  except  when  the  automatic  shut- 
off  valves  are  so  constructed  that  the  two  connections  to 
the  water  glass  can  be  blown  through  separately  and  the 
steam  connection  cannot  be  entirely  closed  thereby. 
Where  automatic  water  gages  are  applied  they  shall 
conform  to  the  following  requirements : 

1.  Check  valves  in  upper  and  lower  fittings  must  be  of 
the  non-ferrous  ball  type  to  avoid  corrosion  and  the 
necessity  for  guides. 

2.  Ball  check  valves  in  upper  and  lower  fittings  must 
open  by  gravity,  and  the  lower  ball  check  valve  must 
rise  vertically  to  its  seat. 

3.  The  ball  checks  must  not  be  smaller  than  Vi-'"- 
diameter,  and  the  diameter  of  the  circle  of  contact  with 
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the  seat  must  not  be  greater  than  73  of  the  diameter  of 
the  ball  check  valve.  The  annulus  around  the  ball  must 
not  be  less  than  Ys-in..  and  the  travel  movement  from 
the  normal  resting  place  to  the  seat  must  not  be  less  than 
%-in.    The  balls  must  be  accessible  for  inspection. 

4.  The  chambers  in  upper  and  lower  fittings  through 
which  the  balls  pass  on  the  way  to  their  respective  seats 
must  be  either  square  or  hexagonal  in  shape. 

5.  The  ball  seat  in  the  upper  fitting  must  be  a  flat 
seat  with  either  a  square  or  hexagonal  opening  so  that 
the  stream  passage  can  never  be  completely  closed  by 
this  valve. 

6.  The  shut-off  valve  in  the  upper  fitting  must  have  a 
projection  which  holds  the  ball  at  least  ^-in.  away  from 
its  seat  when  the  shut-off  valve  is  closed. 

7.  The  lower  fitting  must  be  provided  with  a  positive 
means   of  rotating  the   ball.      Means  must   also  be   pro- 


the  boiler  side  of  steam  nozzles  or  to  flanges  left  by  the 
manufacturer  as  part  of  the  boiler,  and  do  not  apply  to 
fittings  designed  as  part  of  the  boUer. 

Par.  307.     Change  Par.  307  to  read  as  follows  : 

307  Blow-off  Piping.  A  surface  blow-off  shall  not  ex- 
ceed 11/2  in.  pipe  size  and  the  intei-nal  and  external  pipes, 
when  used,  shall  form  a  continuous  passage,  but  with 
clearance  between  their  ends  and  arranged  so  that  the 
removal  of  either  will  not  disturb  the  other.  A  properly 
designed  brass  or  steel  bushing  as  shown  in  Fig.  18a  or 
flanged  connection,  shall  be  used. 


Par. 


\ided 
valve, 


for   removal   and 
while  the  boiler  i> 


inspection    of   lower   ball    check 
under  steam  pressure. 
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Fig.  18a     Types  of  Boiler  Flanges  and  Bushings 

Par.  296.     Add  to  the  end  of  Par.  296  the  following: 

Where  the  use  of  a  long  pipe  becomes  necessary,  a 
shut-off  valve  or  cock  arranged  so  that  it  can  be  locked 
or  sealed  open  may  be  used  near  the  boiler.  Such  a  pipe 
shall  be  of  ample  size  and  arranged  so  that  it  may  be 
cleared  by  blowing  out.  Each  boiler  shall  be  provided 
with  a  %,-in.  pipe  size  valved  connection  for  exclusive 
purjjose  of  attaching  a  test  gage. 
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Par.  299.     Change  Par.  299  to  read  as  follows: 

299  Nozzles  and  Fittings.  Flanged  cast  iron  pipe 
fittings  used  for  boiler  parts,  for  pressures  up  to  and 
including  160  lb.  per  sq.  in.,  shall  conform  to  the  Ameri- 
can Standard  given  in  Tables  15  and  16  of  the  Appendix, 
except  that  the  face  of  the  flange  of  a  safety  valve  as 
well  as  that  of  a  safety  valve  nozzle,  may  be  flat  and 
without  the  raised  face.  For  pressures  above  160  lb.  per 
sq.  in.,  east  iron  shall  not  be  used  for  boiler  pressure 
parts  with  exceptions  specified  in  Pars.  9,  12  and  245. 
An  allowable  variation  of  20  per  cent  from  the  flange 
thickness  required  by  Tables  15  and  16  may  be  made 
for  steel  east  and  forged  steel  fittings,  leaving  the  drilling 
of  bolt  holes  unchanged.  For  pressures  above  250  lb. 
per  sq.  in.,  the  flange  thickness  and  the  thickness  of 
the  bodies  shall  be  increased  to  keep  within  the  same 
deflection  limits  and  to  give  at  least  the  same  factor  of 
safety  as  the  fittings  specified  in  Tables  15  and  16.  The 
flange  of  a  safety  valve  may  have  a  flat  face  for  pressures 
up  to  and  including  250  lb.  per  sq.  in.,  and  shall  have  a 
raised  face  at  higher  pressures;  a  safety  valve  nozzle 
may  have  a  flat  face  for  pressures  up  to  and  including 
250"  lb.  per  sq.  in.  and  shall  have  a  raised  face  at  higher 
pressures.     Tables  15  and  16  do  not  apply  to  flanges  on 
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311.     Change  Par.   311  to  read  as  follow.*  : 

311     rt     On  all  boilers  except  those  used  for  traction 

and    portable    purposes,    when    the    maximum    allowable 

working  pressure  exceeds  125  lb.  per  sq.  in.,  each  bottom 

blow-off   pipe   shall    have   two   valves,   or   a 

valve  and  a  cock,  and  such  valves,  or  valve 

and  cock,  shall  be  extra  heaA^'.  except  that 

on  a  boiler  having  multiple  blow-oft'  pipes, 

a  single  master  valve  may  be  placed  on  the 

common   blow-off   pipe   from  the   boiler,   in 

which  ease  only  one  valve  on  each  iudi\'idual 

blow-off  is  required. 

b  All  traction  and  portable  boilers  shall 
have  a  bottom  blow-off  valve:  when  the 
maximum  allowable  working  pressure  ex- 
ceeds 125  lb.  per  sq.  in.,  the  blow-oft'  valve 
shall  be  extra  hea\'y. 

Par.  314     Omit  the  last  sentence  so  that 
P-VR.  314  reads  as  follows: 

314  Feed  Piping.  The  feed  pipe  of  a 
boUer  shall  have  an  ojjen  end  or  ends  inside 
of  the  boiler. 

Par.  315.    Change  the  last  senten<;e  of  Par. 
315  to  read  as  follows  : 

The  feed  pipe  shall  be  carried  through  the 
head  or  shell  near  the  front  end  in  the  man- 
ner specified  for  a  surface  blow-oft'  in  Par. 
307,  and  be  securely  fastened  inside  the  shell  above  the 
tubes. 

Add  to  Par.  315  the  following  : 
In  Fig.  18a  is  illustrated  a  standard  form  of  flanae  for 
use  on  boiler  shells  for  passing  through  piping  such  as 
feed,  surface,  blow-off  connections,  etc..  and  which  per- 
mits of  the  pipes  being  screwed  in  solid  from  both  sides 
in  addition  to  the  reinforcing  of  the  opening  in  the 
shells. 

In  other  t^'pes  of  boilers  where  both  internal  and  ex- 
ternal pipes  making  a  continuous  passage  are  em]iloyed, 
the  boiler  bushing  or  its  equivalent  shall  he  used. 

Par.  317     Add  to  Par.  317  the  following: 

Wherever  globe  valves  are  used  on  feed  piping,  the 
inlet  shall  be  under  the  disc  of  the  valve. 
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Par.  325 


Change  Par.  325  to  read  as  follows; 
o  Lugs  or  brackets,  when  used  to  support  a  boiler 
of  any  type,  shall  be  properly  fitted  to  the  surfaces  to 
which  they  are  attached.  The  shearing  and  crushing 
stresses  on  the  rivets  userl  for  attaching  the  lugs  or 
brackets  shall  not  exceed  8  per  cent  of  the  strength  given 
in  Pars.  15  and  16.  For  traction  or  portable  boilers,  studs 
with  pipe  threads  may  be  used. 

Par.  328.     Change  Par.  328  to  read  as  follows: 

328  A  water-tube  boiler  shall  have  the  firing  doors, 
furnace  inspection  doors  and  clinker  doors  of  the  inward 
opening  type,  unless  such  doors  are  provided  with  sub- 
stantial and  effective  latching  or  fastening  devices  to 
lirevent  them  from  being  blown  open  by  pi-essure  on  the 
furnace  side. 
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Par.  332.     Change  Par.  332  to  read  as  follows: 

332  After  obtaining  the  stamp  to  be  used  when  boilers 
are  to  be  constructed  to  conform  with  the  A.S.M.E.  Boiler 
Code,  it  is  understood  that  a  state  inspector,  municipal 
inspector,  or  an  inspector  employed  regularly  by  an  in- 
surance company  which  is  authorized  to  do  a  boiler  insur- 
ance business  in  the  state  in  which  the  boiler  is  built  and  in 
the  state  in  which  it  is  to  be  used,  is  to  be  notified  that  an 
inspection  is  to  be  made  and  shall  inspect  such  boilers 
during  construction  and  after  completion.  At  least  two 
inspections  shall  be  made,  one  before  reaming  rivet  holes 
and  one  at  the  hydrostatic  test.  In  stamping  the  boiler 
after  completion,  if  built  in  compliance  with  the  Code,  the 
builder  shall  stamp  the  boiler  in  the  presence  of  the  in- 
spector, after  the  hydrostatic  test,  with  the  A.S.M.E.  Code 
stamp,  the  builder's  name  and  the  serial  number  of  the 
manufacturer.  A  data  sheet  shall  be  filled  out  and  signed 
by  the  manufacturer  and  the  inspector.  This  data  sheet 
together  with  the  stamp  on  the  boiler  shall  denote  that  it 
was  constructed  in  accordance  with  the  A.S.M.E.  Boiler 
Code. 

The  name  of  the  state  in  which  the  boiler  is  built  shall 
be  stamped  under  and  about  one-half  inch  below  the  sym- 
bol. The  name  or  initials  of  the  manufacturer  shall  be 
stamped  below  the  name  of  the  state,  together  with  the 
serial  number  of  the  boiler,  and  not  over  one-half  inch 
therefrom.  (Samples  of  data  sheets  appear  in  the  Ap- 
pendix, after  page  120.) 

Stamps  for  the  official  symbol  shown  in  Fig.  19  are  ob- 
tainable from  The  Ajiericax  Society  of  Mechanical 
Engineers. 
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Revise  Fin.  20  to  bead  as  follows  : 
(Name  of  State) 

STD 

(Manufacturer's  number  of  boiler) 

1 

(Name  and  location  of  builder) 
(Installation  No.)    (Name  of  State) 

1 

(Year  put  into  service) 
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Heading.     Make  heading  of  r.  81  read  as  follows  : 
A.S.M.E.  Boiler  Code 

PART  I— SECTION  II 

BOILERS   USED  EXCLUSIVELY    FOR   LOW   PRESSURE   STEAM   AND    HOT 

WATER  HEATING  AND  BOILERS  FOR  HOT 

WATER    supply' 

Par.  335.     Change  center  head  above.  - 

Par.  .335  from  "  Boiler  Materials  "  to  '■  General." 

Par.  336.    Insert  above  Par.  336  the  following  center 
head  :  "  Materials." 

Par.  339.     Change  Par.  339  to  read  as  follows: 

339  .  A  boiler  to  be  used  exclusively  for  low  pressure 
steam  heating  may  be  constructed  either  of  cast  iron, 
steel  cast,  or  wrought  iron  or  steel,  or  any  combination 
of  these,  but  in  all  cases  the  connecting  rods  and  bolts 
shall  be  wrought  iron  or  steel. 
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Par.  343.     Revise  the  wording  of  P^vr.  343  as  follows,  and 
arrange  it  as  a  single  paragraph  ; 

343  In  a  hot-water  boiler  to  be  used  exclusively  for 
heating  buildings  or  hot-water  supply,  when  the  diameter 

'  Domestic  kitchen  r.TUge  liuilers  aud  their  water  baclis.  furnace 
heating  coils  and  their  appurtenances  and  domestic  coil  or  pipe,  gas  or 
oil  heaters,  are  not  included   under  this  Section. 


does  not  exceed  60  in.  and  the  grate  area  does  not  exceed 
10  sq.  ft,  or  equivalent  as  defined  in  Pars.  359  and  360, 
longitudinal  lap  joints  will  be  allowed.  When  the  grate 
area  exceeds  10  sq.  ft.,  or  equivalent  as  defined  in  Pars. 
359  and  360,  and  the  diameter  of  the  boiler  does  not  ex- 
ceed 60  in.,  longitudinal  lap  joints  will  be  allowed  pro- 
vided the  maximum  allowable  working  pressure  does  not 
exceed  50  lb.  per  sq.  in. 

Par.  345.     Change  Par.  345  to  read  as  follows: 

345  A  boiler  used  for  low  pressure  steam  heating  or 
for  hot  water  supply  shall  l)e  provided  with  washout  holes 
for  the  removal  of  any  sediment  that  may  accumulate 
therein.  Steel  shell  boilers  of  the  locomotive  or  vertical 
fire-tube  type  shall  conform  to  the  requirements  of  Pars. 
265  and  266  for  washout  holes. 

Par.  347.    In  fourth  line  omit  the  following"  words  : 
"  Or  any  internal  pipe  in  the  boiler." 

Par.  354.     Change  Par.  354  to  read  as  follows  : 

354a.  No  shut-off  of  any  description  shall  be  placed 
between  the  safety  or  water  relief  valves  and  boilers,  nor 
on  discharge  pipes  between  them  and  the  atmosphere. 
6.  No  boiler  for  hot  water  supply  shall  be  connected  to 
a  water  supply  pipe  fitted  Avith  a  cheek  valve  or  pressure 
reducing  valve. 
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Table  9.    Title  of  Table  9  to  be  changed  to  read  as  fol- 
lows: 

Allowable  Sizes  of  Safety  Valves  for  Steam  Heating 
Boilers,  of  Water  Relief  Valves  for  Water  Heating  Boil- 
ers, and  of  Hot  Water  Supply  Boilers. 

Par.  356.     Change  Par.  356  to  read  as  follows  : 

356  Each  safety  valve  used  on  a  steam  heating  boiler 
shall  have  a  substantial  lifting  device  by  which  the  valve 
may  be  raised  from  its  seat  at  least  1/16  in.  when  there  is 
no  pressure  on  the  boiler. 


Par.  359. 
359: 
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Insert  the  following  center  head  above  Par. 


GRATE  AREA 


Par.  359.    Change  Par.  359  to  read  as  follows  : 

359  Double  Grate  Down  Draft  Boilers.  In  boilers  of 
this  type  the  grate  area  shall  be  taken  as  one  and  one- 
quarter  times  the  area  of  the  larger  grate. 

Par.  361.    Change  Par.  361  to  read  .\s  follows  : 

361  Steam  Gages.  Each  steam  boiler  shall  have  a 
steam  gage  connected  to  the  steam  space  or  to  the  water 
column,  or  its  steam  connection,  by  means  of  a  syphon  or 
equivalent  device  of  suflflcient  capacity  to  keep  the  gage 
tube  filled  with  water  and  so  arranged  that  the  gage  cannot 
be  shut  off  from  the  boiler  except  by  a  cock  placed  near 
tlie  gage  and  provided  with  a  tee  or  lever  handle,  arranged 
to  be  parallel  with  the  pipe  in  which  it  is  located  when 
tile  cock  is  open.  Connections  to  gages  shall  be  of  brass, 
copper  or  bronze  composition.  The  dial  of  a  steam  gage 
for  a  stram  heating  boiler  shall  be  graduated  to  not  less 
than  30  lb. 
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Par.  363.     Add  to  Par.  363  the  following  : 

Temperature  Regulator.  A  temperature  regulator  shall 
be  applied  to  hot  water  supply  boilers  which  will  prevent 
the  water  temperature  from  rising  above  200  deg.  fahr. 

Par.  365.    Change  Par.  365  to  read  as  follows  : 

365  Damper  Begulators.  When  a  pressure  damper 
regulator  is  used,  it  shall  be  connected  to  the  steam  space 
of  the  boiler. 
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Par.  373.    Change  Par.  373  to  read  as  follows  : 

373  Hot-water  boilers  for  a  maximum  allowable  work- 
ing pressure  not  exceeding  30  lb.  per  sq.  in.,  used  exclu- 
sively for  heating  buildings  or  for  hot-water  supply,  when 
constructed  of  cast  iron,  steel  cast,  or  wrought  iron  or 
plate  steel  or  any  combination  of  these,  shall  be  subjected 
to  a  shop  test  of  60  lb.  per  sq.  in.  hydrostatic  pressure 
applied  to  the  boiler  or  the  section  thereof. 

Par.  374.    Change  Par.  374  to  read  as  follows  : 

374  A  maximum  allowable  working  pressure  in  excess 
of  30  lb.  per  sq.  in.  will  be  allowed  on  a  hot-water  boiler 
constructed  of  cast  iron,  steel  cast,  or  wrought  iron  or 
plate  steel  or  anj'  combination  of  these,  used  exclusively 
for  heating  buildings  or  for  hot-water  supply,  provided 
such  boilers  or  their  sections  have  been  subjected  to  a 
shop  hydrostatic  test  of  two  and  one-half  times  the  actual 
working  pressure. 

Par.  377.    Change  Par.  377  to  read  as  follows: 

377  Name.  All  boilers  referred  to  in  this  section  shall 
be  plainly  and  permanently  marked  with  the  manufac- 
turer's name  and  the  maximum  allowable  working  pres- 
sure. 

All  heating  boilers  built  according  to  these  rules  may 
be  marked  A.S.M.E.  standard. 
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Heading.    Insert  above  heading  of  p.  89  the  following  : 
A.S.M.E.  Boiler  Code 
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Par.  384.    Change  Par.  384  to  read  as  follows  : 

384  The  shell  or  drum  of  a  boiler  in  which  a  typical 
"  lap  seam  crack ''  is  discovered  along  a  longitudinal 
riveted  joint  for  either  butt  seam  or  lap  joints  shall  be 
pei-manentliy  discontmued  for  use  under  steam  pressure. 
By  "  lap  seam  crack "  is  meant  the  tyjjical  crack  fre- 
quently found  in  lap  seams  extending  parallel  to  the  longi- 
tudinal joint  and  located  either  between  or  adjacent  to 
rivet  holes. 
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Par.  391rt.    Change  Par.  391a  to  read  as  follows  : 

a  By  making  an  accumulation  test,  that  is,  by  shutting 
off  all  other  steam  discharge  outlets  from  the  boiler  and 
forcing  the  fires  to  the  maximum.  The  safety  valve  equip- 
ment shall  be  sufficient  to  prevent  an  excess  pressure  be- 
yond that  specified  in  Par.  270. 

Par.  392.     Change  Par.  392  to  read  as  follows. 

392  In  case  either  of  the  methods  outlined  in  sections 
b  or  c  of  Par.  391  is  employed,  the  safety  valve  capacities 
shall  be  those  given  in  Table  16. 
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Heading.    Insert  above  heading  op  Page  95  the  following  : 
A.S.M.E.  Boiler  Code 
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Par.  402.    Change  Par.  402  to  read  as  follows  : 

402  When  the  maximum  allowable  working  pressure 
exceeds  125  lb.  per  sq.  in.,  the  blow-off  pipe  shall  be 
extra  hea\-A'  from  boiler  to  valve  or  valves,  and  shall  run 
full  size  without  reducers  or  bushings.  All  fittings  be- 
tween the  boiler  and  valve  shall  be  steel  or  extra  heavy 
fittings  of  bronze,  brass,  malleable  iron  or  cast-iron.  In 
case  of  replacement  of  pipe  or  fittings  in  the  blow-off 
lines,  as  specified  in  this  paragraph,  they  shall  be  installed 
in  accordance  with  the  rules  for  new  installations.  (See 
Pars.  307-313.) 


Par.  403.    Add  to  Par.  403  the  following: 

In  case  of  replacement  of  pipe  or  fittings  in  the  blow- 
off  lines  as  specified  in  this  paragraph,  they  shall  be  in- 
stalled in  accordance  with  the  rules  for  new  installations. 
(See  Pars.  307-313.) 

Par.  408.    Change  Par.  408  to  Par.  408«. 

Par.  409.    Change  Par.  409  to  Par.  408fc  and  insert  a  new 
Par.  409  as  follows: 

Where  repairs  are  necessary  which  in  any  way  affect 
the  working  pressure  or  safety  of  a  boiler,  a  state  in- 
spector, municipal  inspector,  or  an  inspector  employed 
regularly  by  an  insurance  company  which  is  authorized  to 
do  a  boiler  insurance  business  in  the  state  in  which  the 
boiler  is  used,  shall  be  called  for  consultation  and  advice 
as  to  the  best  method  of  making  such  repairs;  after  such 
repairs  are  made  they  shall  be  subject  to  the  approval  of 
a  state  inspector,  municipal  inspector,  or  an  inspector 
regularly  employed  by  an  insurance  company  which  is 
authorized  to  do  a  boiler  insurance  business  in  the  state 
in  which  the  boiler  is  used. 
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Heading.    Insert  above  heading  of  p.  95  a.s.m.e.  boiler  code. 
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Par.  417 

Change  first  sentence  of  Par.  417  to  read  as  follows  : 

417  Figs.  28  and  29  illustrate  other  joints  that  may  be 
used  in  which  eccentric  stresses  are  avoided. 
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Par.  421.    Change  Par.  421  to  read  as  follows  : 

421  Method  of  Computing  Discharge  Capacity.  The 
required  discharge  capacity  of  a  safety  valve  or  valves 
for  a  boiler  may  be  based  either  on  the  heat  units  in  the 
fuel  consumed  or  on  the  amount  of  steam  generated. 

The  number  of  heat  units  that  each  safety  valve  wiU 
handle,  for  valves  of  the  ordinary  types  in  which  the  dis- 
charge capacity  is  proportioned  to  the  lift,  may  be  ob- 
tained as  follows : 

U  =  161.000  XPXDXL  for  Bevel  Seats  at  45  deg. 
U  =  227,500  XPXDXL  for  Flat  Seats 
U  =  72,500  XPX^  for  seats  of  any  angle 
The  amount  of  steam  that  a  valve  will  discharge  may 
be  found  as  follows : 

TF  =  110  X  .P  X  !>  X  i  for  Bevel  Seats  at  45  deg. 
W  =  155XPXDXL  for  Flat  Seats 
W  =  50  X  P  X  .4  for  seats  of  any  angle 
where 

U  =  Number  of  heat  units  per  hour  that  a  safety  valve 

will  handle,  B.t.u. 
W  =  Quantity  of  steam  that  a  safety  valve  will  handle 

per  hour,  lb. 
P  =  Absolute  boiler  pressure  =  gage  pressure  +  14.7 

lb.  per  sq.  in. 
D  =  Inside  diameter  of  valve  seat,  in. 
L  =  Vertical  lift  of  valve  disc,  measured  with  3  per 

cent  excess  pressure,  in. 
A  =  Relieving  area  in  sq.  in.  =  3.1416  X  DX^X  sine 
of  seat  angle. 

Par.  422.    Change  Par.  422  to  read  as  follows  : 

422  The  maximum  quantity  of  fuel  C  that  can  be 
burned  per  hour  at  the  time  of  maximum  forcing  is  deter- 
mined by  a  test.  The  maximum  number  of  heat  units  per 
hour,  or  C  X  B"  is  then  determined,  using  the  values  of  H 
given  in  Par.  427.  The  weight  of  steam  generated  per 
hour  is  found  bv  the  formula : 


W  = 


CXSX  0.75 
1.100 


The  sum  of  the  safety  valve  capacities  marked  on  the 
valves  shall  be  equal  to  or  greater  than  TT. 
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Par.  423.    Replace  matter  after  statement  op  example  by 
■  THE  following: 

C  X  -ff  =  2150  X  12,100  =  26,015,000 
W=CXBX  0.75  -^  1100  =  17,740 
A  3V^  in.  bevel  seated  valve  with  0.11  in.  lift  would 
discharge  in  heat  units 

U  =  161,000  X  239.7  X  3^/2  X  0.11 
=  14,858,000 
and  in  weight  of  steam 

W  =  110  X  239.7  X  31/2  X  0.11 
=  10,150 
Fi'om  which  it  can  be  seen  that  e'^her  method  indicates 
that  two  such  valves  will  give  the  proper  relieving  ca- 
pacity. 

Par.  424.    Replace  matter  after  statement  op  example  by 
THE  pollowixg: 

CXH  =  2000  X  6400  =  12.800,000 
IF  =  f  ■  X  -tf  X  0.75  -^  1100  =  8730 
A  bevel  seated  S^-o  in.  valve  is  marked  liy  the  manufac- 
turer 0.11  in.  lift  and  discharge  capacity  for  100  lb.  pres- 
sure =  4840  lb. :  hence  two  such  valves  would  be  required. 


Also  change  headings  in  tables  following  this  sentence 
to  read  as  follows  : 

H  =  B.t.u.  per  lb. 
and  H  =  B.t.u.  per  cu.  ft. 
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TABLE  16 

Table  16.  This  table  to  be  renumbered.  In  the  notes 
UNDER  Table  16  add  after  the  last  sentence  the  fol- 
lowing : 

All  extra  heavy   fittings  and   flanges  to  have  a  raised 
surface  of  1, 16  in.  high  inside  of  bolt  holes  for  gaskets. 
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Par.  428.     Add  .\t  the  end  of  Par.  428 : 

and  shall  be  renewed  at  least  once  each  year. 

Par.  430.  Add  the  following  clause  to  the  end  of  Par. 
430: 

V     Fire  Engine  Boilers  are  not  usually  supplied  with 


77IIS  Dimension  p 
Dehrmi'ned  by  J^ 
Paragraph  199 

P^  nsx  ^' 


P2 


^^ 


Optnmg.. 
Raragroph  W5 


—  A  — 


Plofe  between  siay  bolfs  calculated  as  a  beam 
fixed  al  each  end  and  uniformly  loaded 

Paragraph  207 


Paragraph  Z05 

p=c  xil 

p2  IT 

C  =  112  or  120         P 


Paragraph  199 

pz 
C  =  inorllO 


Paraqraph  205 

P'Cx  if 

C'lllornO 


.p...^Edgt 


Paragraph  ?0S  ^ 

P=Cxi^ 

C' 112  or  120        j^ 


K 


D- 


For  reinforcing  plate  under  dome 
See  Paragraph  261 


Where  "p"is  same  as 
given  in  Table  3 


—  E  — 


—  F  — 


6  — 


p.  as  per 

paragraph  199 


Using  C  =no 
Case  not  Covered  by  Rules 

Fig.  31     Details  Showing  Application  of  Pars.  205,  206  and  207  to  the  Staying  op  Wet-Bottom  Boilers 


Par.  425.    Replace  matter  after  statement  of  example  by 
the  following: 

CXH  =  1000  X  18,500  =  18,500,000 
W  =  CXSX  0.75 -^  1100  =  12,620 
A  bevel  seated  2%  in.  valve  is  marked  by  the  manufac- 
turer  0.08   in.   lift   and   discharge   capacity   for   275   lb. 
pressure  =  6350  lb.,  hence  two  such  valves  would  be  re- 
quired. 

Par.  426.    Replace  m.atter  after  statement  op  example  by 
the  following  : 

C  X  H  =  3000  X  960  =  2,880,000 
TF  =  C  X  -ff  X  0.75  -H 1100  =  1960 
A  bevel  seated  2  in.   valve  is  marked  by  the  manu- 
facturer 0.07  in.  lift  and  discharge  capacity  for  150  lb. 
pressure  =  2500  lb.,  hence  one  such  valve  would  be   re- 
quired. 
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Par.  427.     Change  first  sentence  op  P.ar.  427  to  read  as 
follows  : 

427  For  the  purpose  of  checking  the  safety  valve 
capacity  as  descriljed  in  Par.  422,  the  following  values  of 
heats  of  combustion  of  various  fuels  mav  be  used. 


fusible  plugs.     Unless  special  provision  is  made  to  keep 

the  water  above  the  firebox  crown  sheet  otlier  than  by 
the  natural  water  level,  the  lowest  permissible  water  level 
shall  be  at  least  3  in.  above  the  top  of  the  firebox  crown 
sheet. 
Under  Table  3  reference  is  made  to  Fisc.  31  showing'  appli- 
cation of  Pars.  205,  206  and  207. 


RECOMMENDATIONS    FOR    REPAIRS    WHEN    MADE 

BY  WELDING  AND  REINFORCING  BY  THE 

ELECTRIC,  OXY-ACETYLENE,  OR 

OTHER  PROCESSES 

From  General  Rules  and  Eegulations  Prescribed  by  the  Board 

of  Supervising  Inspectors,  U.  S.  Steamboat-Inspection 

Service 

"  All  calking  edges  on  internally  fired  boilers  may  be  rein- 
forced by  these  processes. 

"  Calking  edges  of  the  shells  of  e.xternally  fired  boilers, 
above  the  fire  line  only,  may  be  reinforced. 

"  Cracks  extending  from  edge  of  lap  to  rivet,  except  on 
scams  below  the  tire  line  in  externally  fired  boilers,  may  be 
welded. 

"  Cracks  not  exceeding  30  inches  in  length  in  back  connee- 


MANUFACTURERS'   DATA   REPORT  OF   BOILER 

As  Required  by  the  Provisions  of  the  A.S.M.E.  Rules 

1.  Boiler    manufactured    by at 

2.  Boiler    manufactmed     for of 

3.  Type  of  boiler    LOCOMOTIVE    and  other  Internally-Fired   Boilers,   STATIONARY BOTTOM 

(StMte  if  wet  bottom  or  open  bottom.) 

SERIAL    NO 

(Other  forms  to  be  used  for  HORIZONTAL  RETURN  TUBULAR  and  other  Externally-Fired 

and  Water  Tube  Boilers). 
i.     Shell  plates  and  butt  straps  made  by 

5.  (a.)   Mill  test  report  on  shell  plates: Yield    point 

(Tensile  strength.     Lb.  per  sq.  in.)  (Lb.  per  sq.  in.) 

(6.)   Elongation %.      Phos....O %.     Sul....O %.     Man....O to  0 % 

(In  8  inches.) 

6.  Mill  test  report  on  butt  straps Thickness in. 

(Brand  and  tensile  strengtli.) 

7.  Stamps  on  shell  plates Thickness in. 

(Brand  and  tensile  strength.) 

8.  Furnace  sheets  made  by Stamped Thickness in. 

(Brand  and  tensile  strength.) 

9.  Heads    made    by Stamped Thickness in. 

(Brand  and  tensile  strength.) 

10.  Rivets    made    bv Material 

11.  Stays   made   by" Material 

12.  Channel  or  angle  irons  on  heads Upper  tubes  to  shell in. 

(No.  and  size  on  each  head.) 

13.  (a.)   Stays    above   tubes 

[No.  each  head,  and  type   (through,  head  to  bead,  or  diagonal,  welded  or  weldless)   and  net  cross- 
sectional  area  of  each  size  of  each  type.] 

(6.)    Area  to  be  stayed sq.  in. 

(Eeach  head  above  tuhes.'l 

(c.)   Stays    below    tubes l 

[No.  each  head,  and  type   (through,  head  to  head,  or  diagonal,  welded  or  weldless)   and  net  cross- 
sectional  area  of  each  size  of  each  type.] 

(d.)    Area  to  be  stayed sq.  in. 

(Each  head  below  tubes.) 

14.  (a.)   Stay  bolts:— Made  by Material Size sq.  in. 

(Area  at  bottom  of  threiid. ) 

(6.)   Maximum    pitch    of in.X in. 

[Circumferential  (or  Horizontal)  X  Vertical.] 

15.  Shell: — Diatn in.     Length  over   all ft in.      No.   of   courses 

(Inside  of  outside  course.) 

lb.     (a.)  Longitudinal  joints:— Type  of Riveting 

I  Double,  triple,  quad.,  etc.  i 

Diam.  rivet  holes in.     Pitch  of  rivets "X "X "     Efficiency  of  joint % 

(Minimum  pitch  on  each  row.) 

(6.)  Circumferential  joints: — Type   of Riveting 

Diara.  rivet  holes in.     Pitch  of  rivets "X "X "     Efficiency  of  joint % 

(Minimum  pitch  on  each  row.) 

17.  Tubes — No Gage Diam in.     Length ft in. 

18.  Steam  outlets: — No Material  of  nozzle  or  reinforcement Sizes in. 

(Cast  steel  or  cast-iron,  pressed  steel  or  steel  plate.) 

19.  Grate  area sq.  ft. 

20.  Size   of   feed   connection in.   Size   of   bottom  blow-off  connection in. 

21.  Constructed  for  a  max.  allow,  work,  pressure  of lb.  per  sq.  in.    Tested  to lb.  per  sq.  in. 

(Hydrostatic  pressure.) 

22.  If   boiler   has   a   dome,   send   working   drawing   of  dome,    also    showing    connection    to    boiler    and    openings    in 
shell  under  dome. 

REMARKS:— 

We  certifv  the  above  data  to  be  correct  and  that  all  details  of  MATERIAL,  CONSTRUCTION  and  WORK- 
MANSHIP on  this  boiler  conform  to  the  A.S.M.E.  Rules. 

(Signed) 

I  Manufacturer.) 

19  by 

Received 19  Checked 19  by 

Authorized  State  or  Insurance  Inspector. 
Rules  allow  a  max.  allow,  work,  pressure  of lb.  per  sq.  in.,  this  being  based  on 


Fig.  32    Front  Side  of  Data  Sheet  Form 


CERTIFICATE   OF   BOILER   SHOP   INSPECTION 


Insurance  Company's  Serial  Number 

BOILER  WORKS  OF at 

I,  the  undersigned,  holding  a  certificate  of  competency  as  an  inspector  of  steam  boilers  in  THE  STATE 

OF and  employed  by  the 

of ,  inspected  internally  and  externally,  the  boiler  specified  in  this  report,  on 

19     ,  and  certify  that  the  statements  made  on  this  report  are  correct,  corresponding  with  the 

mill  test  reports  of  material  as  furnished  by  the  builders,  and  measurements  made  of  the  boiler  when  completed;  and 
that  this  boiler  is  constructed  in  accordance  with  the  A.S.M.E.  Rules. 

Inspector  of  Boilers  for  State  or  Boiler  Insurance  Company. 

Fig.  33       Rear  Side  of  Data  Sheet  Form 
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lion  sheets,  wrapper  sheets,  bottoms  of  combustion  chambers, 
heads,  and  other  stayed  surfaces  may  be  repaired  by  welding. 

"  Where  cracks  are  repaired  by  welding,  holes  shall  be 
drilled  entirely  through  the  plate  at  each  extireme  end  of  the 
crack,  except  in  small  cracks  from  rivet  to  calking  edge. 

"  Circumferential  or  lengthwise  cracks  not  exceeding  16 
inches  in  length  in  plain  or  corrugated  furnaces  may  be  welded. 

"  Where  plates  in  back  sheets  of  back  connections,  wrapper 
sheets  of  sides  and  bottoms  of  back  connections  of  any  boilers, 
side  sheets  and  legs  of  furnaces  and  bottoms  of  furnaces  of 
fire-box  boilers,  and  other  stayed  surfaces  are  reduced  in  thick- 
ness not  exceeding  40  per  cent  of  the  original  thickness,  they 
may  be  reinforced,  such  reinforcing  not  to  exceed  an  area  of 
200  square  inches  in  any  one  plate. 

"  AVhen  such  reinforcing  extends  over  stays  and  braces,  such 
stays  and  braces  shall  come  completely  through  the  reinforcing 
.so  as  to  be  plainly  visible  to  the  inspectors. 

■•  When  the  corroded  portion  of  stayed  or  riveted  surfaces 
of  the  back  sheets  or  wrapper  sheets  or  bottoms  of  back  con- 
nections of  any  boilers,  or  side  sheets  and  bottom  sheets  of 
furnaces  or  legs  of  fire-box  boilers  exceeds  300  square  inches, 
the  same  may  be  repaired  by  the  removal  of  the  corroded  por- 
tion and  the  replacement  thereof  by  a  new  piece  of  plate,  the 
edges  of  the  new  plate  being  welded  in  position. 

"  Stayl>olts,  braces,  or  rivets  shall  pass  through  the  body 
of  the  new  plate  as  before,  the  area  of  the  new  piece  not  to 
exceed  24  inches  by  24  inches,  or  30  inches,  in  any  one  direc- 
tion, the  welded  edges  to  be  V'd  or  beveled  along  the  joint 
prior  to  welding. 

"  Where  plates  of  shells  and  other  parts  of  internally  fired 
boilers  subject  to  tensile  strain  are  reduced  in  thickness  by 
corrosion  not  to  exceed  25  per  cent  of  the  original  thickness, 
they  may  be  reinforced,  such  reinforcing  not  to  exceed  an  area 
of  200  square  inches. 

"  AVhere  calking  edges  and  laps  have  been  reinforced,  local 
inspectors  shall  require  the  rivets  to  be  cut  out  and  redriven 
if  they  find  l)y  inspection  that  it  is  necessary. 

■•  No  welding  shall  be  allowed  in  cracks  in  the  shell  plates 
or  other  plates  subject  to  tensile  strain. 

"  Cracks  extending  thi'ough  rivet  holes  in  single-riveted  or 
double-riveted   seams  in  stavtd  surfaces  of  back  connections 


of  any  boilers  or  side  sheets  ut  h'gs  or  lioltoiiis  of  lire-box 
boilers  which  are  stayed  surfaces  u\n\  lie  uehlcd  up  to  a  length 
of  I)  feet  exclusive  of  rivet  holes. 

"  Where  cracks  extend  through  rivet  liolcs  in  sfayeti  sui'I'aces, 
the  piece  extending  from  the  rivet  to  the  edge  of  tlu;  !a|)  may 
be  removed  where  convenient  to  do  so,  and  the  phuse  where 
the  piece  has  been  removed  may  be  replaced  by  being  built 
uj)  and  reinforced  by  either  of  these  pro(;esses. 

"  W^here  leaks  develop  around  staybolts  and  the  sfaybolts 
are  otherwise  intact,  the  nuts  may  be  removed  I'roni  the  (tnds 
of  the  staybolts,  and  the  staybolts  may  be  vvehknl  info  the  .shell 
by  welding  a  beveled  collar  or  ring  aroung  the  sfayboll.  The 
width  and  depth  of  such  collar  shall  equal  one-lialf  of  the 
diameter  of  the  staybolt.  In  all  such  cases  of  apjilying  weld- 
ing rings  or  collars  around  staybolts,  the  material  sli.-dl  lie  ham- 
mered while  in  a  glowing  state  as  it  is  applied. 

"  In  all  cases  where  metal  is  deposited  on  stayed  surfaces, 
the  operator  shall  hammer,  when  pracfic.-ililc.  (he  dcposilcd 
metal  while  it  is  in  a  glowing  state. 


"  Cracks  in  wrought-iron  or  wrought-sfeel  headers,  and 
cracks  or  sand  holes  in  cast-steel,  semisteel,  feriosfeel,  niallen- 
ble-iron  or  cast-iron  headers,  manifolds,  cro.sses,  fees,  and  ells 
may  be  repaired  by  welding  cracks  or  Mowing  metal  info  sand 
holes.  Such  repaired  material  other  than  headers  ami  mani- 
folds shall  be  subjected  to  a  hydrostatic  test  of  three  and  one- 
half  times  the  working  pressure  after  such  I'epairs  are  made. 
Reinforcing  by  building  up  of  any  of  the  abovc-menlioncd 
articles  other  than  headers  shall  not  be  allowiMl. 

"  When  crown-bar  bolts  have  deteriorated  of  wasted  awa.\ 
at  top  of  combustion  chamber  under  the  crown  bars,  such  de- 
terioration not  to  exceed  25  per  cent  of  the  original  diameter 
of  the  bolt,  such  bolts  may  be  built  up  or  reinforced  by  any 
process  of  autogenous  welding. 

"  Where  tube  sheets  of  boilers  have  deteriorated  not  to  ex- 
ceed 25  per  cent  of  their  original  thickness,  or  where  cracks 
have  developed  in  tube  sheets,  the  same  may  be  reinforced  and 
repaired  by  any  process  of  autogenous  welding,  and  the  bead- 
ing on  the  end  of  tubes  may  be  welded  to  the  tube  sheets  by 
the  same  process." 


CORRESPONDENCE 


CONTRIBUTIONS  to  the  Correspondence  Departments  of  The  Journal  by  members  of  The 
American  Society  of  Mechanical  Engineers  are  solicited  by  the  Publication  Committee.  Con- 
tributions particularly  welcomed  are  suggestions  on  Society  Affairs,  discussions  of  papers  published 
in  The  Journal,  or  brief  articles  of  current  interest  to  mechanical  engineers. 


The  Logic  of  In.spection 

To  THE  Editor: 

Referring  to  the  paper  on  The  Logic  of  Inspection,  pre- 
sented by  Mr.  A.  L.  De  Leeuw  at  the  Annual  Meeting,  I  wonhl 
say  there  are  vevy  few,  if  there  are  any,  engineers  who  do  not 
believe  that  inspection  is  the  logical  and  final  operation  on 
any  manufactured  product.  The  question  is.  What  relation 
should  inspection  have  to  the  various  machining  operations; 
what  form  and  type  of  gages  should  be  used ;  and  what  manu- 
facturing tolerances  are  to  be  permitted  ? 

We  will  take  a  concrete  example.  Suppose  it  is  necessary 
to  manufacture  a  3-in.  American  high-explosive  shell.  The 
conditions  regarding  the  manufacture  of  this  product  are  very 
clearly  set  forth  in  the  Government  specifications,  and  toler- 
ances have  also  been  established  by  the  Ordnance  Department. 
A  complete  outline  of  the  proper  methods  of  manufacture  has 
also  been  given.  The  question  for  the  manufacturer  to  decide 
is  how  he  can  best  adapt  his  own  equipment  to  the  production 
of  this  particular  product,  what  gages  are  necessary,  and  what 
are  the  most  particular  requirements  which  must  be  met. 

It  might  be  stated  that  the  requirements  for  a  high-explosive 


shell  comjirise  several  points,  the  more  important  ones  being 
that  the  bore  must  be  concentric  with  the  external  circumfer- 
ence within  ven-  definite  limits,  the  shell  prior  to  loading  must 
be  of  a  certain  weight  within  definite  limits,  and  the  shape 
must  conform  to  Government  specifications. 

Now,  regarding  the  shape  of  a  high-explosive  shell,  it  might 
be  stated  that  in  order  for  if  to  follow  the  predetermined  para- 
bolic curve,  the  center  of  gravity  of  the  shell  must  be  in  the 
right  place.  It  is  therefore  evident  that  the  shape  of  the  shell 
must  be  such  as  to  keep  it  in  proper  balance  when  in  flight. 
The  only  parts  of  the  shell  that  bear  in  the  bore  of  the  gun 
are  that  portion  near  the  base  of  the  ogive,  and  the  rotating 
band.  All  other  portions  of  the  shell  are  free  and  do  not  con- 
tact with  the  bore.  Hence,  here  are  two  points  which  must 
receive  careful  attention. 

Regarding  concentricity,  as  far  as  I  know,  no  tolerances  are 
given  for  tliis  in  the  original  U.  S.  specifications.  The  only 
complete  specifications  regarding  tolerances  and  location  of  the 
center  of  gravity  are  the  French,  and  they  hold  this  one  point 
to  be  more  particular  than  any  other.  A  shell  which  is  not  con- 
centric, or,  in  other  words,  is  out  of  balance,  will  not  shoot  ac- 
curately, and  a  shell  in  which  the  center  of  gravity  is  so  jilaced 
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that  it  does  not  follow  a  predetermined  i-urve  will  not  shoot 
accurately.  These  questions  which  liave  to  do  with  design  are 
beyond  the  scope  of  the  mechanical  engineer  and  are  up  to  the 
ballistic  expert.  The  manufacturer,  however,  must  meet  the 
specifications  as  set  down  by  these  ballistic  experts. 

As  an  instance  to  show  the  importance  of  weight,  it  might 
be  stated  that  when  certain  Canadian  plants  started  to  manu- 
facture shells  for  the  British  Government  they  experienced 
great  difficulty  at  first  in  producing  shells  which  would  pass 
the  inspectors,  owing  to  a  misunderstanding  regarding  the  re- 
quirements that  had  to  be  met.  The  shells  were  made  within 
the  desired  tolerances  for  size  as  called  for  by  the  government 
specifications,  but  the  weight  of  these  shells  was  overlooked, 
and  hence  a  large  majority  were  rejected  by  the  inspectors 
because  of  being  short  on  the  point  of  weight.  It  was  found 
that  when  a  shell  was  made  to  the  minimum  limits  for  diameter 
and  length,  it  was  below  the  minimum  weight,  and  hence  could 
not  be  accepted.  Experience  soon  demonstrated  to  the  Cana- 
dian manufacturers  that  the  weight  of  the  shell  was  just  as 
important  as  any  of  the  other  requirements,  and  as  a  natural 
outcome  of  the  difficulty,  the  shells  were  made  to  the  tolerances 
called  for  by  the  government  specifications,  leaving  the  rear 
end  of  the  shell  longer  than  necessary.  After  the  shell  was 
completely  machined,  the  base  end  was  faced  off  until  the  de- 
sired weight  was  obtained.  Points  such  as  this  proved  to  be 
of  valuable  assistance  to  the  Canadian  manufacturers  in  en- 
abling them  to  meet  their  contracts. 

While  it  is  not  my  endeavor  to  discuss  the  subject  fully,  it 
is  advisable,  however,  to  state  that  gaging  of  the  shell  is  no 
doubt  the  one  operation  that  requires  the  most  careful  atten- 
tion. Gages  have  been  designed  for  shells  that  were  not  di- 
rectly adapted  to  the  work  required  of  them,  with  the  result 
that  much  work  has  been  spoiled.  One  of  the  fundamental 
points  regarding  gaging  is  that  the  work  should  be  located  in 
the  gage  from  the  same  point  that  it  is  located  from  when 
being  machined,  otherwise  tolerances  on  the  product  cannot 
be  set  with  any  degree  of  certainty,  and  it  is  impossible  to 
obtain  interchangeable  manufacture. 

A  point  in  connection  with  the  paper  presented  by  Mr.  De 
Leeuw  which  was  out  of  place,  was  his  reference  to  the  specifi- 
cation dealing  with  leather  belting.  This  specification  had 
nothing  whatsoever  to  do  with  the  inspection  of  leather  belting, 
but  what  it  did  set  forth  was  the  process  by  which  leather  belt- 
ing could  be  made  in  order  to  meet  Government  specifications, 
and  as  such  would  be  of  valuable  assistance  to  any  manufac- 
turer engaged  in  this  work  who  had  not  previously  engaged  in 
this  particular  line  of  manufacture. 

The  American  Society  of  Mechanical  Engineers  can  surely 
be  of  great  assistance  to  our  Government,  but  in  order  to  do 
so  it  is  necessary  to  get  down  to  concrete  cases  rather  than  be 
satisfied  with  generalities.  It  is  to  be  hoped  that  future  pa- 
pers presented  before  the  Machine  Shop  Section  of  the  A.  S. 
M.  E.  will  contain  concrete  and  definite  information  on  this 
interesting  and  important  subject. 

Douglas   T.   Hamilton. 

Bi'ooklyn,  N.  Y. 

To  THE  Editor: 

In  the  first  paragraph  of  his  letter  Mr.  Douglas  T.  Hamil- 
ton says :  "  The  question  is,  What  relation  should  inspec- 
tion have  to  the  various  machining  operations;  what  form 
and  type  of  gages  should  be  used,  and  what  manufacturing 
tolerances  are  to  be  permitted?"  I  fully  realize  that  it 
was  entirely  out  of  the  scope  of  the  desired  discussion  to 
answer  such  questions  as  given  above  except  in  a  very  general 


way,  and  I  attempted  to  bring  out  the  necessity  of  careful 
consideration  of  such  and  other  questions.  I  did  not  confine 
myself  to  the  inspection  of  shells  or  ammunition  because  there 
is  no  essential  difference  between  the  rules  which  should  govern 
the  inspection  of  such  materials  and  those  for  any  other 
manufactured  product. 

That  it  is  possible  to  give  tolerances  on  the  dimensions  of 
a  shell  which  conflict  with  the  tolerances  in  regard  to  the 
weight  of  a  shell  shows  conclusively  that  logic  is  required  not 
merely  to  determine  that  there  should  be  inspection,  but  also 
that  specifications,  limits,  tolerances,  etc.,  should  be  given  in 
a  logical  manner. 

Elsewhere  Mr.  Hamilton  says :  "  Another  point  in  connec- 
tion with  Mr.  De  Leeuw's  paper,  which  appeared  out  of  place, 
was  his  reference  to  the  specification  dealing  with  leather  belt- 
ing. This  specification  had  nothing  whatsoever  to  do  with 
the  inspection  of  leather  belting,  but  what  it  did  set  forth 
was  the  process  by  which  leather  belting  could  be  made  in 
order  to  meet  Government  specifications,  and  as  such  would 
be  of  valuable  assistance  to  any  manufacturer  engaged  in  this 
work  who  had  not  previously  engaged  in  this  particular  line 
of  manufacture."  This  last  quotation  shows  quite  clearly  that 
Mr.  Hamilton  did  not  get  the  drift  of  what  I  said.  The  In- 
stance quoted  in  regard  to  specifications  of  leather  belting  were 
most  decidedly  taken  from  the  specifications  of  users  of  leather 
belting;  which  means  that  belting  not  coming  up  to  these  speci- 
fications would  be  rejected  by  the  user.  I  have  copies  of  these 
specifications  in  my  possession,  and  I  would  say  that  they  were 
not  written  by  the  Government,  but  by  some  of  the  largest  pri- 
vate concerns  in  this  country.  They  were  by  no  means  in- 
formation given  by  the  user  to  some  future  belt  maker,  but 
instructions  to  an  existing  belt  maker  as  to  what  he  would 
have  to  furnish.  The  specifications  were  of  such  a  nature  that 
there  was  only  one  thing  to  do,  and  that  was  to  take  the  word 
of  the  maker  that  he  had  followed  the  instructions,  for  the 
finished  product  would  not  show  in  any  way  that  the  specifica- 
tions had  been  met.  How  Mr.  Hamilton  got  the  idea  that 
these  were  Government  specifications,  and  that  they  were  made 
for  the  purpose  of  giving  assistance  to  some  future  manu- 
facturer, is  more  than/ 1  can  tell. 

Whether  the  papers  presented  before  the  Machine  Shop 
Session  of  the  A.S.M.E.  at  the  last  meeting  were  the  papers 
most  needed  at  the  present  time  I  do  not  care  to  discuss,  but 
I  feel  that  if  the  meeting  had  followed  the  lines  of  Mr.  Hamil- 
ton's discussion,  and  had  tried  to  consider  in  detail  every  fea- 
ture of  every  piece  of  ordnance  or  ammunition  which  this  Gov- 
ernment may  require,  this  meeting,  starting  Thursdaj'  after- 
noon, December  5,  1917,  would  probably  have  adjourned  some 
Thursday  afternoon  in  1970!  As  to  my  share  in  the  meeting, 
I  merely  tried  to  emphasize  the  necessity  of  logical  inspection 
in  order  to  make  inspection  not  only  profitable,  but  even 
possible. 

A.  L.  De  Leeuw. 

Plainfleld,  N.  J. 


Topographic  surveys  and  mapping  in  relation  to  present 
military  activities  were  discussed  at  a  recent  "  patriotic " 
meeting  of  the  American  Institute  of  Mining  Engineers  by 
David  White  of  the  U.  S.  Geological  Survey.  There  are  38 
parties  of  topographers  in  the  field,  and  the  survey  is  now 
covering — on  a  scale  of  1  mile  to  the  inch — between  100,000 
and  200,000  square  miles  per  month.  The  survey  has 
now  one  hundred  men  wearing  the  uniform  of  the  United 
States. 


SOCIETY  AFFAIRS 

A  Record  of  the  Current  Activities  of  the  Society,  Its  Members,  Council,  Committees, 

Sections  and  Student  Branches;  and  an  Account  of  Professional 

AfiFairs  of  Interest  to  the  Membership 


PROGEESS  ill  the  world  has  been  through  vicarious  sac- 
rifice, and  the  supreme  benefit  of  this  war,  besides  the 
attainment  of  opportunity  for  the  self-determination  of 
peoples  great  and  small,  is  that  of  purification  through  tlie  suf- 
fering caused  by  the  war.  It  is  essential  that  the  suffering  be 
for  the  good  of  others  in  order  that  one  may  benefit  by  the 
suffering. 

One  of  the  finest  women  I  know,  who  has  two  sons  at  the 
front,  and  who  has  always,  so  far  as  one  could  obsei've,  lived  a 
life  of  service  for  others,  recently  told  me  that  she  is  hoping 
that  on  the  return  of  her  boys  she  will  be  worthy  to  receive 
them. 

We  are  constantly  hearing  of  the  failure  to  recognize  the 
engineer  iu  this  war — that  it  is  an  engineering  war;  and 
President  Taft,  in  his  address  before  the  Society  at  the  Annual 
Meeting,  said :  "  Now  you  engineers,  all,  constitute  one  of  the 


two  professions  that  are  indispensable  to  the  country  in  the 
carrying  on  of  the  struggle  to  which  the  people  of  the  United 
States  are  about  to  devote  themselves,  yours  and  the  medical 
profession;  you  as  the  constructors  of  all  the  material  and  all 
the  equipment  of  which  so  much  is  needed  now  in  modern  war- 
fare to  make  effective  the  work  of  our  boys  at  the  front,  and 
the  medical  profession  to  furnish,  so  far  as  may  be,  the  aid  in 
restoring  to  the  ranks  those  whom  the  fortunes  of  war  disable." 

Credit  and  recognition  will  be  in  the  proportion  that  we  un- 
selfishly devote  ourselves  and  make  the  sacrifices.  It  becomes 
increasingly  difficult  to  receive  with  patience  letters  from  mem- 
bers doubting  tlie  benefit  that  they  obtain  from  the  Society.  It 
does  not  occur  to  them  that  membership  in  the  Society  is  an 
opportunity  to  render  greater  service  through  an  organization 
than  could  be  rendered  individually. 

The  Society  is  increasing  its  activities  rapidly.     The  Presi- 


THE  SPRING  MEETING  AT  WORCESTER 

The  jollowing  announcement  regarding  the  convention  to  be  held  in  Worcester,  Mass., 
June  4  to  7,  made  by  the.  Committee  on  Meetings  and  the  Worcester  Local  Committee,  evi- 
dences the  intention  of  the  committees  to  make  this  another  war  convention.  Every  member 
within  reasonable  distance  of  Worcester  should  make  it  his  business  to  be  present. 

TENTATIVE   PROGRAM 


Tuesday,  June  -i 
Afternoon:      (Hotel  Bancroft) 

Registering  of  Members  and  Guests  at  Society  Head- 
quarters 
Evening:     (Hotel  Bancroft) 

Address  of  Welcome,   followed  by   Reception  and 
Dance 

Wednesday,  June  5 
NEW  ENGLAND  DAY 
Morning:     (Worcester  Polytechnic  Institute) 
Business  Meeting 

rirat  New  England  Session,  with  opening  address  by 
Mr.   Charles   Washburn   on   the   Industries   of 
Worcester.    Buffet  lunch  served  at  the  Institute. 
During  the  morning  and  afternoon  sessions  it 
is  proposed  also  to  discuss  the  Textile  Industry 
in  Relation  to  the  War;  the  Shipbuilding  In- 
dustry; and  the  Manufacture  of  Small  Arms 
and  Gun  Carriages,  with  reference  to  these  in- 
dustries as  developed  in  New  England 
Afternoon:     (Hotel  Bancroft) 
Second  New  England  Session 
General  Session  with  technical  papers 
Industrial    Safety    and    Workmen's    Compensation 
Session 
Evening:     (Hotel  Bancroft) 

General  War  Session.     The  general  theme  of  this 


Evening:  (Hotel  Bancroft)   Continued 

evening  session  will  be  How  the  Engineering 
Societies  Can  Assist  in  the  Procurement  Pro- 
gram of  the  Government.  Some  major  topics  to 
be  discussed  are:  Ordnance  and  Ships  for  the 
Navy  Department;  Munitions  for  the  Aimy; 
Aircraft  Material ;  Merchant  Ships ;  Training 
of  Labor,  etc. 

Thursday,  June  6 
Morning:     (Worcester  Polytechnic  Institute) 
General  Session  with  technical  papers 
Fuel  Session 
Public  Relations  Session 
Afternoon:     (Norton  Company's  Plant) 
Luncheon 

Inspection    of    the    Norton    Company's    community 
housing  and  garden  projects 
Evening:     (Worcester  Country  Club) 
Dinner 
Illustrated  Lecture 

Friday,  June  7 

Morning:   Automobile  Trip  to  Camp  Devens,  via  Clinton 
Dam 
Lunch  at  Camp  Devens 
Afternoon:     Auto  Trip  to  Concord,  Lexington  and  re- 
turn via  the  Wayside  Inn 
Afternoon  tea  at  the  Wayside  Inn 
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deiit  and  Secretary  were  sumiuoned  to  Wasliiiigtou  to  approve, 
so  to  speak,  the  applications  by  one  of  the  Departments,  of 
suggestions  made  by  the  Society  at  its  Annual  Meeting. 

One  of  the  problems  of  the  war  is  that  of  developing  the 
necessary  skilled  labor,  and  it  was  suggested  by  one  of  the 
boards  at  Washington  that  tliis  could  be  aceouiplislied  by  con- 
verting the  schools  of  higher  technical  education  into  trade 
schools,  and,  for  a  period  of  five  months,  commencing  May  1. 
to  absolutely  stop  all  higher  technical  education.  Our  Council 
vigorously  protested.  We  are  pleased  to  report  that  the  im- 
minence of  such  a  drastic  action  as  shutting  down  the  schools 
of  higher  technical  education  has,  for  the  present,  disappeared ; 
and  that  the  consideration  of  the  whole  subject  is  now  in  the 
hands  of  the  Committee  on  Education  and  Special  Training, 
the  membership  of  which  is  made  up  from  leading  officers  of 
the  Army  in  its  several  bureaus,  civilian  representatives  of  the 
U.  S.  Bureau  of  Education,  the  engineering  colleges,  trade 
schools,  corporation  schools,  and  the  Vocational  Board;  and  a 
committee  of  this  Society  has  been  appointed,  of  which  Prof. 
R.  H.  Femald  is  chairman,  consisting  of  Mr.  F.  A.  Geier, 
Prof.  Arthur  L.  Williston,  Dean  Herman  Schneider,  and  Dr. 
C.  R.  Mann.  It  is  the  intention  of  this  committee  to  assist  the 
Government  in  the  development  of  the  nation's  resources  for 
the  training  of  men  without  curtailing'  the  steadj'  flow  of  pro- 
fessional men.  Recent  addresses  by  the  Secretaries  of  the 
Navy  and  of  War  have  emphasized  the  necessity  of  maintain- 
ing at  the  highest  rate  the  production  of  technically  trained 
men,  and  they  have  appealed  to  the  parents  of  the  boys  of  the 
nation  to  send  their  sons  to  technical  colleges. 

Our  Committee  on  Engineering  Resources,  of  which  ilr. 
George  J.  Foran  is  chairman,  has  lost,  tlirough  the  demands 
for  personal  service  at  Washington.  Major  .J.  H.  Barr  and  Mr. 
A.  D.  Blake,  and  these  vacancies  have  been  filled  by  the  ap- 
pointment of  Mr.  Herman  Greul  and  Mr.  F.  H.  Colvin.  The 
other  members  of  the  committee  are  Mr.  Henry  C.  Meyer,  Jr., 
and  Prof.  C.  M.  Allen,  of  Worcester.  A  most  remarkable 
achievement  has  been  made,  and  a  special  report  on  this  will 
appear  next  month.  This  service  is  not  only  for  the  purpose  of 
furnishing  specialists  for  all  demands  of  the  Government,  but 
to  furnish  specialists  to  the  industries  both  during  the  period 
of  the  war  and  afterward. 

The  Committee  on  Gages,  also  a  result  of  a  suggestion  of  our 
Semi-Aimual  Meeting,  has  secured  a  substantial  beginning  of 
the  movement  to  have  departments  of  the  Government  have 
their  gages  certified  in  one  place,  namely,  the  Bureau  of  Stand- 
ards, in  distinction  from  having  independent  sources  of  author- 
ity with  obvious  possible  differences,  causing  lack  of  inter- 
changeability  of  completed  parts. 

The  Committee  on  Fuel  Conservation,  of  which  Professor 
Breckenridge  is  chairman,  has  been  very  active,  and,  through 
Mr.  David  Moffat  Myers,  of  the  committee,  who  has,  by  virtue 
of  the  committee's  activity,  been  invited  by  Dr.  Garfield  to  be 
on  his  personal  staff  as  technical  adviser,  is  getting  out  a  series 
of  brochures  on  fuel  conser\'ation.  Mr.  F.  R.  Low,  Editor  of 
Power,  and  speaking  for  the  McGraw-Hill  Company,  has  ten- 
dered the  patriotic  services  of  members  of  the  editorial  staffs 
of  the  several  publications  of  that  company. 

We  have  also  furnished  the  Fuel  Administrator,  through  Mr. 
Myers,  with  the  names  of  our  prominent  members  familiar 
with  fuel  economy  in  each  of  the  states  of  the  Union,  and  it  is 
the  Fuel  Administrator's  expectation  to  inform  the  state  fuel 
administrators  of  the  names  of  these  experts,  with  the  sug- 
gestion that  the  state  fuel  administrators  avail  themselves  of 
technical  advice. 

It  is  evident  from  the  way  matters  are  managed  throughout 


the  United  States,  that  the  engineer  is  not  yet  the  obvious  man 
to  do  engineering  work.  By  virtue  of  the  fact  that  members 
of  the  other  professions,  particularly  of  the  legal  profession, 
liave  apparently  made  greater  efforts  to  render  public  service, 
they  are  more  frequently  called  to  public  office.  Therefore, 
when  and  even  before  the  invitation  comes  to  any  engineer  to 
render  service,  it  should  be  expected  that  it  will  be  at  personal 
sacrifice.  Such  sacrifice  should  be  made  as  a  means  of  ad- 
vancing our  country's  cause,  and  the  standing  of  one's  pro- 
fession. 

There  is  one  activity  which  the  Society  might  well  under- 
take: namely,  that  of  conserving  those  industries  which  ha\e 
been  dislocated,  and,  in  some  cases,  actuaUy  put  out  of  business 
by  the  war — as  a  type,  the  jewelry  industry.  There  is  a  vast 
industry,  with  numerous  skilled  workers,  especially  fitted  for 
certain  classes  of  work.  There  seems  to  be  no  agency  yet  de- 
veloped in  the  Government  for  foreseeing  such  disaster  and 
arranging  in  advance  that  the  organizations  of  these  so-called 
non-essential  industries  shall  be  held  together  by  the  placing 
in  these  industries  of  Government  work  and  which  can  be 
performed  with  comparatively  slight  readjustment. 

At  the  Spring  Meeting  in  Cincinnati  the  convention  voted 
that  it  was  the  duty  of  all  patriotic  citizens  to  exchange  data 
so  that  there  would  be  the  freest  opportimity  for  all  manu- 
facturers to  undertake  work.  The  committee  appointed  at  that 
time  has  suffered  through  the  loss  of  some  of  its  members  in 
active  service  in  the  war,  and  at  the  last  Council  meeting  a 
new  committee  was  appointed,  and  it  is  hoped  that  they  will 
be  able  to  take  up  in  addition  to  the  technical  features  of  such 
a  Avork  the  broader  conservation  of  industries  as  a  stabilizing 
element  of  the  nation  so  essential  while  at  war. 

The  Secretary  could  enumerate  numerous  undertaking's 
Avhich  the  Society  could  take  up  with  advantage,  and  solicits 
the  membership  to  offer  their  services  to  serve  on  committees 
and  make  the  sacrifices  of  time  and  money  to  can-y  out  this 
service  for  the  profession  and  for  their  country. 

Calvin  W.  Rice^ 

Secretari/. 

Nomination.s  for  Officers  of  the 
Am.Soc.M.E. 

For  Electiok  ix  December  1918 

The  Constitution  of  the  Society  in  C  47  provides  among  the 
Annual  Committees : 

"  A   Nominating    Committee    appointed    by    the    Presi- 
dent." 

It  further  provides  in  C  48 : 
A  "  Special  Nominating  Committee :   Twenty  or  more  per- 
sons   entitled    to    vote    may    constitute    themselves    a    Special 
Nominating  Committee,  with  the  same  powers  as  the  Annual 
Nominating  Committee." 

The  procedure  in  the  nominations  for  office  is  provided  in 
the  following  By-Laws : 

B  27  A  Nominating  Committee  of  five  members,  not  mem- 
bers of  the  Council,  shall  be  appointed  before  Februai-y  first  of 
each  year  by  the  President.  The  Secretary  shall  publish  the 
names  of  this  Committee  in  the  March  issue  of  The  Journal 
together  with  a  request  to  the  voting  membership  of  the  So- 
ciety that  they  recommend  to  the  Committee  the  names  of 
eligible  persons  for  the  elective  offices  to  be  filled  at  the  next 
election.  This  Committee  shall  deliver  to  the  Secretary  in 
writing  between  the  first  and  the  fifteenth  of  June  the  names 
of  its  nominees  for  the  various  elective  offices  next  falling 
vacant  under  the  Constitution,  together  with  the  written  con- 
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sent  of  eac-h  nominee.  The  names  of  the  nominees  for  the 
various  offices  proposed  by  this  Committee  shall  be  published 
by  the  Secretary  under  the  names  of  the  Committee  in  the 
July  issue  ot  The  Journal. 

B  28  A  special  Nominating  Committee,  if  organized,  shall 
on  or  before  October  fifteenth,  present  to  the  Secretary  the 
names  of  its  nominees  for  the  elective  offices  next  falling 
vacant  under  the  Constitution,  together  with  the  written  con- 
sent of  each  nominee.  The  names  of  the  nominees  for  the 
various  offices  proposed  by  this  Committee  shall  be  published 
by  the  Secretary  under  the  names  of  this  Committee  in  the 
November  issue  of  The  JoriiKAL. 

There  are  to  be  elected  in  December  next 
A  President  to  hold  office  for  one  year 
Three  Vice-Presidents  to  hold  office  for  two  years 
Three  Managers  to  hold  office  for  three  years 
A  Treasurer  to  hold  office  for  one  year 
The  President,  Charles  T.  Main,  has  appointed  the  following 
Nominating  Committee  for  fhese  officers : 
George  E.  Wadleigh,  of  St.  Louis,  Mo. 
William  P.  Caine,  of  Ensley,  Ala. 
C.  F.  Hirshfeld,  of  Detroit,  Mich. 
L.  P.  Breckenridge,  of  New  Haven,  Conn. 
Thomas  E.  Durban,  of  Erie,  Pa. 

These  names  were  selected  by  the  following  Sections,  grouped 
geographically,  and  accepted  by  the  President : 

Group  1     Minnesota,  Los  Angeles,  St.  Louis  and  San  Fran- 
cisco 
Groui'  2     Atlanta,    Baltimore,    Birmingham,    Cincinnati    and 

New  Orleans 
Group  3     Chicago,  Detroit,  Indianapolis  and  Milwaukee 
Group  4     Boston,  Connecticut,  New  York  and  Worcester 
Group  5     Buffalo,  Erie,  Philadelphia  and  Ontario 

This  Nominating  Committee  is  to  meet  at  the  Spring  Meet- 
ing of  the  Society  in  Worcester,  Mass.,  June  4  to  7,  and  would 
be  pleased  to  receive  suggestions  from  the  membership. 

Under  the  terms  of  By-Laws  B  27  and  B  28  the  voting  mem- 
bership are  requested  to  send  the  Nominating  Committee  or 
Committees,  in  care  of  the  Secretary,  29  West  39th  Street, 
New  Y'ork,  N.  Y.,  their  recommendations  of  names  for  any 
or  all  of  the  elective  offices  to  be  filled  at  the  next  election. 

These  recommendations  should  he  sent  in  early  and  not  later 
than  June  1. 

Engineers  in  Government  Service 

THE  engineering  societies  have  during  the  past  few  months 
supplied  to  various  Government  de]iartments,  in  response 
to  their  individual  requests,  several  thousands  of  names  of 
engineers  from  which  men  have  been  selected  to  fill  a  great 
variety  of  positions  in  uniformed  and  civilian  service  for  the 
Army  and  Navy  and  other  branches  of  the  Government's 
activities  in  connection  with  the  war,  as  well  as  for  indirect 
service  for  manufacturers  and  contractors  engaged  in  war 
work.  This  service  is  about  to  be  turned  over  to  the  Engi- 
neering Council,  which  will  hereafter  conduct  the  work 
through  its  American  Engineering  Service  Committee. 

To  meet  the  .demands  the  American  Engineering  Service 
Committee  will  assemble  in  its  offices  in  the  Engineering  So- 
cieties Building  the  extensive  lists  and  detailed  information 
collated  by  the  societies.  The  contribution  from  our  Societj' 
is  the  card  index  compiled  by  the  Committee  on  Engineering 
Resources.  Mr.  George  J.  Foran,  Chairman,  from  the  Personal 
Classifieation  Sheets  sent  in  by  the  members. 

The  American   Engineering   Service   Committee   desires   to 


take  this  opportunity  of  calling  attention  to  the  fact  that  if 
these  lists  are  to  be  maintained  in  the  most  useful  condition 
to  the  Government  and  to  the  Engineering  Council,  the  com- 
mittee should  receive  promptly  information  concerning  each 
engineer  who  has  gone  into  any  hind  of  Government  service, 
direct  or  indirect,  so  that  a  record  may  be  made  on  his  cards 
in  the  committee's  office.  Members  of  this  Society  to  whom 
this  request  applies  are  urged  to  send  at  once,  if  they  have 
not  already  done  so,  their  names,  present  addresses  and  oc- 
cupations in  the  Government  service,  with  a  brief  statement 
as  to  whether  or  not  they  are  available  for  other  service.  This 
notification  should  be  made  to  the  Secretary,  Mr.  Calvin  W. 
Rice,  who  will  forward  the  information  to  the  American  En- 
gineering Service  Committee. 


Certification  of  Gages 

THE  following  letter  will  interest  those  who  cooperated 
in  the  steps  inaugurated  by  the  Society  at  its  Spring 
Meeting  in  Cincinnati,  May  1917,  to  bring  about  tlie  certifica- 
tion of  gages.  These  steps  were  reported  in  the  January 
issue  of  The  Journal  under  the  heading:  Public  Meeting  of 
Gage  Committee.  The  negotiations  of  the  Society  with  the 
Government  in  the  consummation  of  this  important  work  were 
of  the  most  pleasant  character,  and  the  Society  deems  it  a 
special  privilege  to  have  been  of  service  in  the  matter. 

NAVY  DEPARTMENT 

Bureau  of  Construction  and  Repair 
Wa-shingtox,   D.    C. 

To  the  Commandants  and  Industrial  Managers  op  Navy 
Yards  and  Naval  Stations,  Superintending  Con- 
structors, ETC. 

Subject:  Standardization  of  Gages 

1  The  Bureau  of  Construction  and  Repair  designates  the 
Bureau  of  Standards  of  the  Department  of  Commerce,  Wash- 
ington, D.  C,  as  the  place  at  which  all  master  and  reference 
gages  and  standards  of  measurements  are  to  be  certified.  This 
is  intended  to  include  all  such  master  and  reference  gages  and 
standards  of  measurement  as  are  used  for  the  work  coming 
under  the  cognizance  of  the  Bureau,  both  in  manufacturing 
and  inspecting. 

2  All  master  and  reference  gages  and  standards  of  meas- 
urement used  by  private  manufacturers  in  carrying  out  con- 
tracts for  the  Bureau,  where  certification  is  called  for  by  the 
contract,  shall  be  certified  by  the  Bureau  of  Standards. 

3  Where  contracts  are  entered  into  which  require  the  cer- 
tification of  gages,  the  following  clause  should  be  included  in 
the  contract : 

The  master  and  reference  gages  and  standards  of 
measurements,  with  which  are  to  be  compared  the 
gages  and  measuring  instruments  used  in  carrying  out 
this  contract,  are  to  be  certified  by  the  Bureau  of 
Standards  of  the  Department  of  Commerce,  Wash- 
ington, D.  C. 

4  The  designation  of  the  Bureau  of  Standards  as  indi- 
cated above,  and  the  adoption  of  the  clause  to  be  included  in 
contracts  where  applicable,  have  been  made  on  the  recom- 
mendation of  the  Joint  Committee  appointed  by  The  Ameri- 
can Societj'  of  Mechanical  Engineers  and  the  Society  of  Auto- 
motive Engineers,  with  the  view  of  the  standardization  of 
])ractiee  of  the  various  Departments  and  Bureaus  of  the 
Goveriunent. 

Taylor. 


The  1918  issue  of  the  Year  Book  of  the  Society  is  now  off 
the  ])ress  and  will  be  issued  at  an  early  date. 
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Appeal  from  Xa\y  Department 

THE  Navy  is  still  in  urgent  need  of  iMuoculars,  field  glasses, 
spy-glasses  and  telescopes.  The  submarine  has  so 
changed  naval  warfare  that  more  "  Eyes '"  are  needed  on  every 
ship,  in  order  that  a  constant  and  efficient  lookout  may  be 
maintained.  Sextants  and  chronometers  are  also  urgently 
required.  Heretofore,  the  United  States  has  been  obliged  to 
rely  almost  entirely  upon  foreign  countries  for  its  supply 
of  such  articles.  These  channels  of  supply  are  now  closed, 
and  as  no  stock  is  on  hand  in  this  country  to  meet  the  present 
emergency,  it  has  become  necessary  to  appeal  to  the  patriotism 
of  private  owners,  to  furnish  "  Eyes  for  the  Navy.'' 

Several  weeks  ago  an  appeal  was  made  through  the  daily 
press,  resulting  in  the  receipt  of  over  3000  glasses  of  various 
kinds,  the  great  majority  of  which  has  proven  satisfactory 
for  naval  use.  This  number,  however,  is  wholly  insufficient, 
and  the  Navy  needs  many   thousands   more.     May  I,   there- 


fore, ask  your  cooperation  with  the  Navy,  to  impress  upon 
your  members  by  announcing  the  following  salient  features 
in  connection  with  the  Navy's  call : 

All  articles  should  be  securely  tagged  giving  the  name  and 
address  of  the  donor,  and  forwarded  by  mail  or  express  to  the 
Hon.  Franklin  D.  Roosevelt,  Assistant  Secretarj-  of  the  Nav'y, 
care  of  Naval  Observatory,  Washington,  D.  C,  so  that  they 
may  be  acknowledged  by  him. 

Articles  not  suitable  for  naval  use  will  be  returned  to  the 
sender.  Those  accepted  will  be  keyed,  so  that  the  name  and 
address  of  the  donor  will  be  permanently  recorded  at  the  Navy 
Department,  and  every  effort  will  be  made  to  return  them, 
with  added  historic  interest,  at  the  termination  of  the  war.  It 
is,  of  course,  impossible  to  guarantee  them  against  damage 
or  loss. 

Franklin  D.  Roosevelt, 
Assistant  Secretary  of  the  Navy. 

Navy  Department.  Washington,  D.  C. 


AMONG   THE    LOCAL  SECTIONS 


SOME  few  months  ago  the  Committee  on  Local  Sections 
discussed  ways  and  means  for  coordinating  the  work  of 
the  Sections  with  that  of  the  Meetings  and  Publications 
Committees  of  the  Society,  with  a  view  to  developing  the  con- 
tributions from  the  Sections  to  the  general  meetings  and  to  the 
publications.  As  the  outcome  the  Sections  Committee  suggested 
to  each  Section  the  desirability  of  appointing  sub-committees 
on  papers  and  on  research,  to  devote  special  attention  to  the 
securing  of  local  papers  for  Sections  which  would  be  available 
for  publication  by  the  Society  and  to  the  collection  of  data  re- 
garding local  research  work  in  the  educational  institutions  and 
tlie  industries.  To  date  nine  Sections  have  responded  by  the 
appointment  of  these  special  sub-committees — Atlanta.  Balti- 
more, Birmingham,  Boston,  Philadelphia,  Los  Angeles.  New 
Orleans,  St.  Louis  and  San  Francisco.  As  soon  as  all  the  Sec- 
tions are  heard  from,  the  full  personnel  of  these  sub-com- 
mittees will  be  published  in  The  Jouexal. 

In  giving  out  this  suggestion  to  the  Executive  Committees, 
the  Committee  on  Sections  realized,  of  course,  that  some  Sec- 
tions would  probably  not  find  it  feasible  to  secure  the  results 
desired  in  just  this  way,  in  which  case  it  left  it  is  a  matter  for 
the  Executive  Committee  itself  to  decide  on  what  plan  shall  be 
followed.  The  main  object  desired,  however,  is  that  each  Sec- 
tion shall  contribute  its  share,  through  the  general  meetings 
and  the  publications  of  the  parent  Society,  to  the  benefit  of  all 
the  other  Sections  and  of  the  membership  generally.  One  of 
the  mainstays  of  success  of  the  Society  is  this  idea  of  mu- 
tual service,  ami  our  organization  is  very  fortunate  in  that 
we  have  a  goodly  number  of  members  who  derive  genuine 
jileasnre  from  giving  a  little  more  than  they  receive. 

SECTION   MEETINGS 

BUFFALO 

I'chi-nurij  li.  At  a  nieeting  of  the  Buffalo  Eugiueering  Society 
and  the  Buffalo  Soction  of  the  Societ.v  of  Automobile  Engineers, 
C.  C.  Carpenter,  Chief  Chemist  of  the  United  States  Light  «&  Heat 
Co..  of  Niagara  Fall.s.  presented  a  paper  on  Electric  Storage  Bat- 
teries, in  which  he  described  the  construction  of  the  battery,  the 
care  it  should  receive,  and  the  service  to  be  expected  of  it.  He 
demonstrated  by  means  of  diagrams  the  effect  of  extremely  hot 
and  pold  weather  ou  the  efBeieucy  of  the  batterv. 


Fehruary  13.  At  the  fifth  general  meeting  of  th«-  Engineering 
Society  of  Buffalo.  J.  E.  Freeman,  engineer  of  the  Technical  Di- 
vision, Portland  Cement  Association,  delivered  an  illustrated 
lecture  on  Concrete  Boats.  Mr.  Freeman  gave  a  general  review  of 
the  progress  in  concrete-boat  building  from  its  earliest  inception, 
described  some  of  the  interesting  work  under  way  at  the  present 
time,  and  diseu.ssed  various  problems  entering  into  the  application 
of  reinforced  concrete  to  such  construction.  He  closed  with  an 
exhibition  of  motion  pictures,  showing  concrete  boats,  both  small 
and  large. 

February  19.  Chairman  F.  E.  Cardullo  gave  a  talk  ou  A  Dis- 
cussion of  Manual  and  Tfclniical  Training. 

E.  B.  Neil, 
Section  Secretary. 

BALTIMORE 

Janvary  10.  At  a  joint  meeting  held  under  the  auspices  of  the. 
Baltimore  Section,  the  Engineers'  Club  and  the  various  associa- 
tions of  stationary  engineers  to  discuss  the  subject  of  fuel  saving, 
Charles  H.  Bromley,  Mem. Am. Soc.M.E.,  delivered  the  main  address 
on  How  to  Get  the  Most  Ovit  of  Coal.  The  speaker  advocated  the 
payment  of  a  bonus  as  an  inducement  to  fii'emen  to  do  their  best 
work  and  the  employment  of  labor-union  methods  for  engineers  and 
firemen  to  enforce  their  demands. 

Other  addresses  were  m.ade  by  prominent  representatives  from 
eaeh  of  the  associations. 

■January  2'.K  Mr.  Henry  Adums.  Mem. Am. Soc.M.E..  presented  a 
paper  entitled  Some  Kngineci-ing  Experiences,  in  which  he  dis- 
cussed the  development  of  heating  and  ventilating  equipment,  with 
particular  reference  to  its  application  to  public  buildings.  He 
traeed  the  progress  from  the  crude  rule-of-thumb  methods  of  the 
■  original  builders  of  this  equipmeut  to  the  present, 

A  business  meeting  followed,  at  which  a  number  of  sub-com- 
mittees were  appointed.  Among  these  was  a  committee  to  offer 
the  services  of  the  members  of  the  Baltimore  Section  of  the  So- 
ciety to  the  Fuel  Administrator  of  Maryland,  tn  assist  in  sug- 
gesting ways  and  means  to  improve  the  efficiency  of  burning  coal. 

A.  G.  Christie. 
Section    fierretary. 

BOSTON 

■Jniinnry  22.  A  reeeptiou-smoker  was  tendered  tn  President 
Charles  T.  Main,  preceded  by  a  dinner  at  which  many  old-time 
fi-ionds  and  associates  of  Mr.  Main  were  present.  .Short  addresses 
were  made  by  Professor  Whipple,  of  the  Boston  Society  of  Civil 
Engineers,  Mr.  John  R.  Freeman.  Past-President.  Am. .Soc.M.E., 
and  Messrs.  Desmond  Fitzgerald,  Lionel  S.  Marks.  Dugald  C. 
.Tarkson.  H.  S.  Hale  and  Calvin  W.  Rice. 
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Mr.  W.  H.  Balcb,  War  Corresponcient  of  the  Boston  Evening 
Transcript,  gave  a  stirring  address  on  Engineering  the  End  of  the 
War. 

February  .'j.  The  Boston  Section  joined  with  the  Boston  A.I. 
E.E.  Section  at  the  Massachusetts  Institute  of  Technology  in  a 
meeting  at  which  a  paper  on  The  Modern  Trend  of  Education  was 
given  by  Prof.  Walter  I.  Schlichter,  of  Columbia  University. 
Among  the  prominent  educators  who  discussed  the  paper  were  Pro- 
lessor  Franklin,  of  Lehigh  University ;  Professor  Brozel.  of  Yale 
University,  and  Professor  Clifford,  of  Masacbusetts  Institute  of 
Technology.  The  special  problems  iu  training  for  the  Army  and 
Navy,  as  well  as  for  the  mercantile  marine,  munition  factories 
and  other  industries  directly  concerned  iu  the  prosecution  of  the 
war.  were  covered.  Reference  was  particularly  made  to  the  utili- 
zation of  existing  technical  schools  in  New  England  tor  the  pro- 
duction of  a  large  number  of  trained  men  for  this  purpose. 

W.   <i.    Starkweathee, 

Section  Secretary. 

CONNECTICUT  SECTION 
Hartford  Branch 

I't  bruary  IJ.  Chairman  B.  M.  W.  Hanson  gave  an  interesting 
I  all;  on  The  Functioning  and  Production  of  Automatic  Fire 
Arms,  in  which  he  explained  the  composition  and  working  qualities 
of  the  Vickers  machine  gun  produced  at  the  Colt's  Patent  Fire 
Arms  Manufacturing  Company.  He  described  the  method  of  in- 
suring interchangeability  of  parts.  He  also  described  the  method 
of  ascertaining  that  the  limits  for  tolerances  were  not  so  great  as 
to  interfere  with  the  functioning  of  the  gun.  which  method  is  un- 
derstood to  be  new  as  far  as  gim  manufacture  is  concerned.  Three 
models  are  made,  one  accui'ately  to  maximum  limits,  one  accurate- 
ly to  minimum  limits  and  the  third  to  mean  dimensions.  The 
parts  of  these  three  models  are  mixed  together,  and  then  picked 
out  again  indiscriminatel.y  to  assemble  a  gun.  This  gun  is  tested 
in  everj'  conceivable  manner,  and  it  is  easil.v  determined  whether 
the  results  for  tolerance  are  too  great  in  any  particular  case. 

Mr.  Hanson  was  assisted  by  Jlr.  Fred  T.  Moure,  the  ballistic  ex- 
pert of  the  Colt  Company,  who  gave  an  interesting  explanation  of 
the  functioning  of  the  Vickers  gun. 

S.  F.  Jeter, 
Seitinn  Secretary. 

CONNECTICUT    SECTION 

Meriden  Branch 

■funuary  17.  Professor  L.  P.  Breckeuridge.  Mem.Am.Soc.M.E.. 
delivered  a  talk  on  Coal  Conservation.  As  a  result  of  an  invita- 
tion extended  to  the  factor.v  owners  and  the  engineers  and  fire- 
men of  the  town,  there  were  over  250  persons  present.  It  was  a 
meeting  which  proved  that  the  Branch  could  be  of  valuable  service 
to  (he  community. 

February  1'/.  Sixty  persons  attended  the  meeting  on  this  date, 
at  which  Mr.  C.  E.  Rigby.  Engineer  for  the  Blackstoue  Mutual 
Fire  Insurance  Compan.v.  gave  an  illustrated  lecture  on  Fire  Pro- 
jection in  Manufacturing  Plants. 

Charles  N.  Flagg, 

Section  Secretary. 

LOS  ANGELES 

February  7.  Mr.  L.  D.  Gilbert,  Mem.Am.Soc.M.E.,  delivered 
an  illustrated  lecture  on  The  Practical  Side  of  Portland  Cement 
Manufacture,  in  which  he  described  full.v  the  coustruction  and 
operation  of  the  South-Western  Portland  Cement  Company's  plant 
located  at  Victorville.  Cal. 

T.    .1.    ROYER. 
Section   Sccrctarif. 

MILWAUKEE 

■Ian nary  IU.  Mr.  Walter  Alexander.  .Superintendent  of  Motive 
Power  for  the  C.  M.  &  St.  P.  Ry.  Co.,  gave  an  illustrated  lecture 
on  Electric  Locomotives  on  this  railroad. 

February  13.  Mr.  E.  S.  H.  Baars.  of  the  Vilter  Manufacturing 
Co.,  gave  an  illustrated  talk  on  Cold  Accumulators  and  Their 
Application  to  the  Refrigerating  Industry. 

An  illustrated  address  on  The  Refrigerating  Equipments  at  the 
United  States  Army  Cantonments  was  given  by  Messrs.  Alex  LI. 
I.uedicke  and  Fred  Goes,  also  of  the  Vilter  Company. 

FnED  H.  DoRXER. 

.^ri  lion  Secretary. 


NEW  ORLEANS 


■lanuary  12.  The  A.S.M.E.  Section  participated  in  an  enjoy- 
able smoker  held  in  connection  with  the  Annual  Meeting  of  the 
Louisiana  Engineering  Society. 

February  11.  By  invitation,  the  New  Orleans  Section  parti- 
cipated in  the  meeting  of  the  Louisiana  Engineering  Society,  at 
which  a  paper  on  Some  Notes  on  Wireless  Telegraphy  was  read 
by  Prof,  P.  E.  Lehde. 

E.  W.  Cabb. 
Section  Secretary. 

ONTARIO 

January  20.  At  a  meeting  held  at  Toronto,  Mr.  F.  B.  Ward, 
of  the  .lohn  Inglis  Company,  gave  an  address  on  The  Influence 
of  Munition  Manufacture  and  Other  War  Work  on  Machine  Shop 
Practice.  Several  pi-ominent  members  of  the  Section  took  part 
in  the  discussion. 

CIIE.STEE   B.    Ha.MILTOX.    .TR.. 

Section  Secretary. 

PHILADELPHIA 

February  26.  Mr.  Carl  G.  Barth,  Mem.Am.Soc.M.E..  appeared 
in  a  somewhat  novel  role,  with  a  paper  on  the  Income  Tax,  in 
which,  by  a  thorough  mathematical  analysis  of  the  Federal  In- 
come Tax  Law  represented  graphically  in  several  ways,  he  clearly 
set  forth  the  defects  of  this  law.  Mr.  Barth  showed  conclusively 
that  if  the  rates  imposed  on  incomes  up  to  about  $10,000  and  above 
140.000  are  at  all  fair,  then  the  rates  imposed  between  these  two 
limits  are  decidedly  too  high,  as  recognized  and  partially  cor- 
rected in  the  recent  amendment  offered  by  Senator  Snioot.  He  also 
showed  that  an  exemption  for  any  income,  however  small,  is  a 
mathematical  absurdity.  Theoretically  every  income  should  be 
taxed,  but  if  this  is  done  consistently  a  tax  too  small  to  make  it 
worth  while  to  collect  it  is  yielded.  There  must  therefore  be  a 
natural  e.N;emption  for  incomes  below  a  certain  point,  as  provided 
by   the  recent  legislation. 

It  is  always  a  matter  of  interest  to  note  the  applications  by 
engineers  of  some  of  their  principles  to  the  broader  problems  of 
life.  and.  strange  to  say.  it  is  by  such  studies  that  the  engineer 
often  receives  a  greater  public  recognition.  Taylor's  wmk.  for  in- 
stance, is  best  known  in  its  psychological  aspects.  Mr.  Barth's 
discussion  of  the  income  tax  calls  to  mind  that  Mr.  Hugo  Bil- 
gram,  another  of  our  prominent  Philadelphia  engineers,  and  a 
man  who  is  usually  associated  with  machine  construction,  has 
devoted  many  years  of  study  to  problems  of  economics,  especially 
causes  of  and  cures  for  panics. 

,ToiiN  P.  MroD. 
Section  Secretary. 

I'KdVIDEXCE 

■January  2.  Mr.  Frederick  J.  Hoxie.  Mem.Am.Soc.M.E..  de- 
livered an  illustrated  lecture  on  the  Causes  of  Rot  in  Timber. 

February  20.  An  illustrated  lecture  on  Water  Power  De- 
velopment in  New  England  was  given  by  Henry  I.  Harriman,  of 
Chace  &  Harriman.  Boston.  Mr.  Harriman  was  largely  instru- 
mental in  the  development  of  the  Connecticut  River  Power  Com- 
pany and  of  the  New  England  Power  Company,  and  is  therefore 
well  qualified  to  discuss  this  subject.  Some  of  the  largest  hydro- 
electric plants  in  the  six  states  east  of  the  Hudson  and  also  in 
some  of  the  western  states  were  described  fully,  and  the  various 
tyiies  of  construction  u.sed  in  developing  and  utilizing  water  power 
were  illustrated. 

Several  other  meetings  W'ere  held  during  the  month  by  the  vari- 
ous sections  of  the  Providence  Engineering  Society. 

.TAME.S  A.  Hall. 

Oorrcsponficnf. 

ST.  LOUIS 

February  !^.  Mr.  C.  B.  Lord,  Mem.Am.Soc.M.E..  delivered  a 
lecture  on  the  Manufacture  and  Use  of  Ammunition  as  Adapted 
to  Prcsent-Day  Warfare.  Through  the  courtesy  of  the  Wagner 
Electric  &  Mantifactnring  Company,  be  exhibited  a  number  of 
.samples   of   explosives   and    shells,    ami    d.  scribed    the    methods   of 
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their  manufacture,  as  well  as  their  use  in  the  present  war.  Mr. 
Lord's  talk  also  covered  fully  the  manufacture  and  use  of  large 
guns,  submarines,  torpedoes  and  depth  bombs. 

E.  H.  Tenney, 

Section  Secretary. 

Student  Branch  Meetings 

BUCKNELL  UNIVERSITI 

Fehniary  -k-     Following  a  business  meeting,  Mr.  Fred  Bauman 
gave  an  interesting  talk  on  The  Efficiency  Engineer. 

H.  R.  Pabs, 
Branch  Secretary. 


these  resolutions  be  spread  upon  the  minutes  of  the  society  and  a 
copy  be  sent  to  members  of  his  immediate  family. 

Habold  C.  Weight, 
Branch  Secretary. 

PURDUE  UNIVERSITY 

January  15.  Mr.  J.  E.  Hannum,  instructor  in  mechanical  engi- 
neering, gave  a  talk  on  The  Mechanical  Features  of  the  Sub- 
marine. The  two  types  of  undersea  vessels,  the  submarine  and 
the  submersible  or  modern  U-boat,  were  described  and  their 
design  and  construction  explained  by  means  of  sketches. 

Claude  S.  Kegebbeis, 
Branch  Secretary. 


LEHIGH  UNIA^ERSITY 

February  7.  A  paper  on  Recent  Developments  in  Artillery  was 
given  by  J.  W.  Hogg,  "18,  in  which  he  described  the  French  low- 
power  and  the  German  high-power  guns. 

Mr.  Boyd  E.  Keifer,  'IS,  presented  a  paper  on  Modern  Milling 
Machine  Cutters,  in  which  he  described  the  new  form  of  milling 
cutter  which  has  been  found  very  successful  by  the  Bethlehem 
Steel  Company.  Instead  of  using  the  old  form  with  radial  teeth 
the  new  type  has  undercut  teeth ;  the  tooth  profile  does  not  pass 
through  the  center  of  the  cutter  but  back  of  it.  The  old  form 
pushes  the  metal  down,  whUe  the  new  type  actually  cuts  it.  The 
new  type  removes  67  per  cent  more  metal  and  runs  75  per  cent 
faster  than  the  old  type. 

N.  Dmytbow,  Jr., 

Branch  Secretary. 

OHIO  STATE  UNIVERSITY 

January  lo.  The  following  officers  were  elected :  Paul  Bucher. 
chairman ;  H.  R,  Ansel,  vice-chairman ;  F.  E.  Smyser.  secretary : 
C.  L.  Smith,  treasurer,  and  A.  A.  Casey,  sergeaut-at-arms.  Mr. 
R.  L.  Dickinson,  Industrial  Service  Secretary  of  the  Columbus 
Y.M.C.A.,  gave  a  talk  on  the  work  being  done  by  the  engineer  and 
manufacturer  among  aliens  in  Columbus.  The  Secretary  presented 
a  report  of  the  Conference  of  Student  Branches  at  the  Annual 
Meeting. 

F.  E.  Smysee, 
Branch  Secretary. 

GEORGIA  AGRICULTURAL  COLLEGE 

Janiiary  ?.J.  Following  a  short  business  meeting  the  following 
papers  were  presented  :  The  Hydraulic  Ram.  by  E.  W.  Dye ;  Im- 
piilse  and  Reaction  Turbines,  by  George  Carpenter ;  Hydraulic 
Engines,  by  Professor  Graf ;  and  Types  of  Rams,  by  Professor 
Goldman. 

A^EAL  K.  Ford, 
Branch  Secretary,  pro  tern. 

PENNSYLVANIA  STATE  COLLEGE 

January  23.  The  following  officers  for  the  second  semester  were 
elected :  F.  R.  Iloffmau,  chairman ;  Mr.  Smith,  vice-chairman, 
H.  C.  Wright,  secretary. 

Following  a  short  talk  by  Professor  Wood,  each  member  present 
was  presented  with  a  copy  of  the  thesis  by  H.  R.  Hammond  and 
0.  W.  Holmberg  which  was  awarded  the  Student  Prize  at  the 
Annual  Meeting  of  the  A.S.M.E. 

The  following  resolutions  were  passed  regarding  the  death  of 
H.  R.  Hammond,  one  of  the  authors  of  the  thesis : 

Whereas  ;  lu  the  untimely  death  of  H.  R.  Hammond  of  the 
class  of  1916,  we  have  lost  an  active  and  faithful  member  of  our 
society,  be  ir 

Resolved;  That  we  express  our  highest  appreciation  of  his  un- 
selfish and  active  services  in  the  interests  of  our  society  while  in 
college,  and  especially  to  record  the  honor  which  has  come  to  our 
local  branch  because  of  the  work  of  merit  which  was  recently  pre- 
sented by  Messrs.  Hammond  and  Holmberg  and  which  won  the 
coveted  prize  for  the  best  paper  submitted  by  members  of  the 
Student  Branches  throughout  the  country,  and  which  was  later 
read  at  the  Annual  Meeting  of  the  A.S.M.E.  Also  be  it  resolved. 
as  a  further  mark  of  our  esteem  for  his  excellent  character,  that 


STEVENS  INSTITUTE  OP  TECHNOLOGY 

February  5.  Prof.  R.  M.  Anderson,  successor  to  Dr.  Alexander 
C.  Humphreys  as  Honorary  Chairman  of  the  Branch,  gave  an 
interesting  talk  on  The  Future  of  the  Society.  Following  the  talk 
the  Inspection  Trip  Committee  reported  that  trips  had  been 
arranged  to  visit  the  Cooper  Hewitt  and  the  Colgate  Works. 

The  proposed  new  constitution  for  the  Stevens  Engineering 
Society  was  submitted  to  those  present  for  consideration  and  will 
be  considered  at  the  next  meeting. 

Lincoln  V.  Aquadro. 

Branch  Secretary. 

THROOP  COLLEGE  OF  TECHNOLOGY 

February  1.  At  a  joint  meeting  of  the  Student  Branches  of  the 
A.S.M.E.  and  A.I.E.E.,  Prof.  H.  Adams  delivered  a  lecture  on 
Engineering  in  China.  Professor  Adams  lived  in  China  for  a 
number  of  years  and  was  therefore  well  qualified  to  speak  on  the 
subject. 

Retla  Alter, 

Branch  Secretary. 

TUFTS  COLLEGE 

January  33.  Mr.  M.  W.  Hogdon.  'IS.  gave  an  illustrated  talk 
on  Aviation  and  Aeroplanes,  in  which  he  described  the  methods 
of  training  aviators  in  this  country  and  in  Europe.  He  also  spoke 
of  the  tactics  employed  by  skilled  airmen  in  battling  with  a  foe. 
the  causes  of  accidents,  and  the  great  strides  made  in  increasing 
the  safety  of  flying. 

Chbistophek  I.   Smith. 

Branch  Secretary. 

UNIVERSITY  OF  CALIFORNIA 

February  11.  A  business  meeting  was  held,  at  which  the  fol- 
lowing officers  were  elected :  F.  C.  Holman,  chairman ;  E.  K. 
Schulze.  vice-chairman  ;  L.  M.  K.  Boelter,  secretary,  and  H.  L. 
Reich,   treasurer. 

Llewellyn  Boelter. 

Branch  Secretary. 

UNIVERSITY  OF   CINCINNATI 

February  1.  Mr.  E.  AV.  Roberts,  a  Cincinnati  aeroplane  expert, 
delivered  an  illustrated  lecture  on  The  History  of  Flight,  describ- 
ing in  detail  one  of  the  early  types  of  balloons  and  other  flying 
contrivances.  One  of  the  first  Engish  aeroplanes  (built  by  Hiram 
Maxim )  the  speaker  assisted  in  building,  and  he  told  many  inter- 
esting facts  about  its  construction,  comparing  it  with  the  more 
modern  machines. 

C.  L.  Koehlee. 
Branch  Secretary. 

UNIVERSITY  OF  COLORADO 

February  7.  At  a  meeting  of  the  combined  branches,  an  inter- 
esting talk  was  given  on  Explosives  by  Mr.  Skinner,  General 
Manager  of  the  Western  Chemical  Works.  A  division  of  the 
R.O.T.C.  has  been  organized  at  the  University  and  practically 
every  member  of  the  Branch  has  joined. 

H.  O.  Croft, 

Branch  Sccrctarp. 
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UNIVERSITY  OF  WISCONSIN 


In  the  early  part  of  tlie  college  year  the  Student  Branch,  repre- 
senting the  Mechanical  Engineering  Department,  gave  a  very 
instructive  Mechanical   Engineering   Show. 

At  the  second  meeting  of  the  Branch,  Mr.  Godeke,  instructor 
iu  mechanical  engineering,  delivered  a  lecture  on  Eciuipment  of 
the  Power  Laboratory.  Opportunities  in  connection  with  the 
Student  Branch  were  discussed  by  Mr.  Radebaugh. 

The  subject  of  the  November  meeting  was  Airplane  Engines, 
the  speaker  being  Capt.  L.  Simpson  of  the  School  of  Military 
Aeronautics. 

At  the  December  Meeting.  Mr.  B.  S.  Day,  instructor  in  the  power 
laboratory,  spoke  on  Our  Jjaboratory,  Old  and  New.  The  Branch 
also  held  a  smoker  during  the  mouth  which  was  well  attended. 

J.  J.  Kalivoda, 

Branch  Secretary. 

UNIVERSITY   OF   MISSOURI 

Janiiunj  15.  A  paper  was  presented  by  L.  N.  Thompson  on 
Recent  Developments  in  the  Design  of  Aeroplane  Engines. 

J.  W.  Baldwin, 

Branch  Secretary. 

UNIVERSITY  OF  NEBRASKA 

February  o.  The  Diesel  Engine  was  the  sub.jeet  of  the  meeting 
and  was  discussed  in  a  paper  by  Mr.  F.  W.  Rabe,  who  spent  some 
time  in  Germany  before  the  war  and  had  inspected  several  of  the 
Diesel  factories.  In  addition  to  bringing  out  the  advantages  and 
disadvantages  of  the  Diesel  engine,  Mr.  Rabe  also  spoke  about 
the  life  of  the  inventor  and  the  many  obstacles  he  encountered  in 
selling  his  patents. 

Professor  Seaton  brought  out  a  fact  of  interest  that  the  Germans 
have  perfected  a  Diesel  engine  actually  light  enough  to  be  of 
practical  use  as  a  prime  mover  for  aeroplanes. 

W.  L.  Millar, 

Branch  Secretary. 

UNIVERSITY  OF  OKLAHOMA 

January  15.  At  a  joint  meeting  of  the  A.I.E.E.  and  A.S.M.E. 
Branches  the  following  papers  were  presented :  The  Election,  by 
Professor  Tappen  ;  Large  Types  of  Steam  Boilers,  by  Professor 
Helmrick — of  especial  interest  since  the  speaker  had  recently 
returned  from  Detroit  where  the  largest  boiler  of  today  is  located ; 
Some  Large  Power  Plants  in  New  York,  by  Dean  Felgar ;  and 
Frequencies,  by  L.  B.  Holland. 

Paul  B.  Stockwell, 

Branch  Secretary. 

UNIVERSITY  OF  WASHINGTON 

The  university  is  coiiperating  with  the  Government  by  having 
a  Reserve  Officers'  Training  Corps  in  which  underclassmen  receive 
eight  hours  of  training  a  week  with  upperclassmen  as  officers  and 
members  of  the  faculty  as  instructors,  the  latter  being  in  the 
R.O.T.C.  An  A.U.S.  Naval  Training  Station  is  located  on 
(he  campus  with  an  enrollment  of  about  a  thousand  and  a  course 
for  marine  operating  engineers  under  the  direction  of  the  U.  S. 
Shipping  Board  is  given  by  the  mechanical  engineering  faculty  to 
men  from  all  over  the  West  and  Southwest.  Over  a  thousand 
men  from  the  University  of  Washington  are  now  in  the  service, 
and  a  good  share  from  the  engineering  school  are  now  in  various 
branches  of  the  Engineering  Corps  and  other  branches  of  service. 

January  17.  The  meeting  was  held  to  discuss  plans  for  a 
smoker.  It  was  also  voted  to  procure  a  service  flag  for  the 
Mechanical  Engineering  Department  at  the  University. 

February  6.  Wooden  Ship  Building  and  Development,  and  the 
Use  of  the  Semi-Diesel  Engine  in  Wooden  Ships  was  the  subject 
on  which  Mr.  R.  M.  Dyer,  Mem.Ara.Soc.M.E.,  gave  a  most  inter- 
esting talk.  The  Diesel  Engine  was  also  discussed  by  Mr.  J.  M. 
Royal,  Jun.Am.Soc.M.E. 

Mr.  Anderson,  of  The  American  Blower  Company,  made  an 
address  on  the  Value  of  a  College  Education. 

II.  B.  Sallee, 

.    Corresponding  Secretary. 


January  2j.  The  following  were  elected  officers  for  the  second 
semester:  tieorge  Moore,  chairman;  Gleuu  Warren,  vice-chair- 
man ;  W.  Mantonya,  secretary,  and  K.  Seelback,  treasurer.  An 
amendment  was  made  to  the  Student  Branch  Constitution  whereby 
a  fine  would  be  impo.sed  upon  the  members  for  absence  from  a 
meeting. 

K.    G.    SllIELS, 

Branch  Secretary. 

VIRGINIA  POLYTECHNIC  INSTITUTE 

January  2.'/.  The  meeting  was  devoted  entirely  to  business  mat- 
ters, including  planning  the  conduct  of  future  meetings  and  the 
election  of  C.  H.  Driskill  as  chairman,  to  succeed  Mr.  Kearsley. 

E.   W.   DiGGES, 

Branch  Secretary. 

WORCESTER  POLYTECHNIC  INSTITUTE 

January  11.  At  the  .Joint  Meeting  of  the  Student  Engineering 
Societies,  held  under  the  auspices  of  the  Civil  Engineering  So- 
ciety, S.  G.  Webb,  engineer  with  the  Gypsum  Industry  Association, 
gave  an  interesting  and  valuable  talk  on  the  Use  of  Gypsum  in 
Building  Construction.  He  first  explained  what  gypsum  was  from 
the  chemist's  viewpoint,  calling  attention  to  its  commouly  used  name 
in  the  arts  of  plaster  of  pai-is  and  in  its  use  in  agriculture  under  the 
name  of  plaster,  and  then  described  the  sources  from  which  it  is  pro- 
cured, its  manufacture  and  finally  its  use  in  the  building  trades.  In- 
teresting points  brought  out  were  the  adaptability  of  this  material 
to  construction  of  all  sorts,  its  great  fire-resisting  qualities,  its  low 
sound-transmitting  quality  and  its  use  as  a  heat-insulating  material. 

February  6.  The  resignation  of  Chairman  R.  C.  Lewis  was 
accepted,  owing  to  his  enlistment  in  aviation  work.  Mr.  Chenoweth 
Housum,  Engineer  for  the  Jefferies-Norton  Company,  gave  a  talk 
on  Some  Large  Gas-Engine  Installations,  reviewing  the  merits  of 
the  two-  and  four-cycle  types  of  gas  engines.  The  fuels  used  iu 
large  gas  engines  such  as  natural  gas,  coke-oven  gas,  blast-furnace 
gas  and  producer  gas  were  considered  in  detail  and  problems  to  be 
overcome  in  using  these  fuels  were  cited.  The  advantages  gained 
by  the  use  of  gas  engines  over  steam  engines  for  blowing  in  steel 
mills  and  blast-furnace  work  were  also  touched  upon. 

H.  P.  Fairfield. 

Branch  Secretary. 


The  Association  of  Eleventh  Engineers  (Ry.)  has  been  formed 
to  promote  the  welfare  of  the  11th  Engineers  (Ry.),  U.  S.  A. 

This  regiment  is  the  one  which  was  recruited  entirely  by  the 
Military  Engineering  Committee  of  the  Engineering  Societies. 
The  regiment  was  in  the  fighting  at  Cambrai,  where  it  gained  the 
prompt  praise  of  both  Briti.sh  and  French  generals,  and  earned 
the  name  of  "  The  Fighting  Engineers." 

The  Association  will  be  glad  to  receive  from  engineers,  contri- 
butions for  carrying  on  its  manifold  aims  and  activities,  all  of 
which  center  to  the  underlying  purpose  of  service  to  the  men  of 
the  11th  Engineers.  Mr.  J.  Waldo  Smith,  Mem.Am.Soc.M.E..  is 
chairman  of  the  Finance  Committee  and  Mr.  Robert  Lynn  Cox  is 
treasurer,  to  whom  contributions  should  be  sent  at  the  Metro- 
politan Life  Building,  No.  1  Madison  Ave.,  New  York  City. 


Sir  John  Wolfe  Wolfe-Barry,  one  who,  by  his  most  varied 
ability,  wide  experience,  sound  judgment  and  untiring  energy, 
represented  the  highest  traditions  of  the  engineering  profession, 
died  on  January  22  in  his  eighty-second  year.  Sir  John  will  per- 
haps best  be  remembered  by  the  engineering  societies  in  this 
country  for  his  valuable  work  in  connection  with  the  British  En- 
gineering Standards  Committee.  This  work  inspired  the  stand- 
ardization movement  among  the  engineering  societies  here,  which 
led  to  the  establishment  of  the  American  Engineering  Standards 
Committee.  This  committee  now  aspires  to  do  the  same  valua- 
ble work  for  American  engineering  that  the  British  committee 
has  done  for  British  practice. 

Those  members  of  the  Society  who  are  interested  in  this  stand- 
ards work  would  do  well  to  refer  to  Sir  John's  lecture  on  The 
Standardization  of  Engineering  Materials  and  Its  Influence  Upon 
the  Prosperity  of  the  Country,  delivered  as  the  James  Forrest 
Lecture  before  the  Institution  of  Civil  Engineers  in  1917,  and 
published  in  London  Engineering,  vol.  ciii,  p.  432.  His  lecture 
contains  a  great  mass  of  valuable  and  interesting  information. 


NINTH   ROLL  OP^  HONOR 

J^EMBERS  of  the  Society  can  note  tvith  pride  how  our  Roll  of  Honor  is  steadily  lengthen- 
ing— this  in  spite  of  the  fact  that  the  everyday  tvork  of  a  large  number  of  the  members 
is  a  patriotic  service  in  itself.     The  call  to  arms  appears  to  be  irresistible  and  the  response 
unhesitating: 


ALEXANDER,  W.  P.,  Captain,  Inspection  DiTision,  Ordnance  Depart- 
ment.  United   States   Army. 

Allen,  Henry  A.,  Colonel  Commanding  lOSth  Engineers,  33rd  Divi- 
sion,  Camp  Logan,   Houston,   Tex. 

Anderson,  F.  C,  Captain,  Engineers'  Reserve  Corps,  Metuchen,  N.  J. 

Atterbdrv,  W.  W.,  Brigadier-General,  Director  Genera!  of  Transpor- 
tation,   American   Expeditionary   Forces,   France. 

Barton,  Raymond  L.,  First  Lieutenant,  Ordnance  OflScers'  Reserve 
Corps,   United  States  Army. 

Been.  Paul,  Corporal,  9th  Engineer  Train,  Courchesne  Bridge,  El 
Paso,   Tex. 

Berges,  Arthur  H.,  Sergeant,  First  Battalion  Headquarters,  23rd 
Engineers,   American   Expeditionary   Forces,   France. 

Bevin,  Sydney,  Captain,  Ordnanc  OflScers'  Reserve  Corps,  Detached 
Service. 

Blumenfeld,  R.,  Lieutenant,  Ordnance  Officers'  Reserve  Corps,  Pro- 
duction  Section.    Carriage   Division,   Washington.    D.   C. 

BORNHORST,   A.   H.,   First  Lieutenant,    Signal   Officers'    Reserve  Corps. 

Booth  man.  Dale  M.,  First  Lieutenant.  Ordnance  Officers'  Reserve 
Corps,  Engineering  Bureau,  Trench  Warfare  Branch,  Washing- 
ton, D.  C. 

Borden,  John  M.,  Second  Lieutenant,  Ordnance  Officers'  Reserve 
Corps. 

Breedlove,  L.  B.,  First  Lieutenant,  Ordnance  Officers'  Reserve  Corps, 
United   States   Army. 

Bryan,   Marcds   K.,   Lieutenant.   Ordnance   Offlcer^s'   Reserve   Corps. 

Church.  F.  O.,  First  Lieutenant,  Company  B,  26th  Engineers,  Amer- 
ican  Expeditionary   Forces,   France. 

Clarke,  Leon  L.,  American  Expeditionary  Forces,  France. 

Cooley.  M.  E.,  Lieutenant  Commander,  Michigan  Naval  Brigade,  Ann 
Arbor,    Mich. 

Cooper,  Hugh  L..  Major,  Engineer  Officers'  Reserve  Corps,  American 
Expeditionary  Forces,   France. 

Cory,  Harry  Thomas,  Major,  Engineer  Officers'  Reserve  Corps  (un- 
asslgned). 

Crosby,  W.  W.,  Lieutenant-Colonel,  104th  Engineers,  Camp  Mc- 
Clellan.   Ala. 

Cullen,  James  W.,   Signal  Corps,   United  States  Army. 

Davies.  T.  R.,  First  Lieutenant,  Ordnance  Officers'  Reserve  Corps, 
Carriage  Division.  Field  Artillery  Section,  Ordnance  Department, 
United  States  Army. 

Davis,  Calvin  E.,  Second  Lieutenant,  Aviation  Section.  Signal  Offi- 
cers'  Reserve  Corps. 

Duffy,  Frank  J.,  Major.  103rd  Regiment  of  Engineers,  United 
States  Army. 

Dlveneck.  Francis  B..  Master  Signal  Electrician,  322nd  Field  Signal 
Battalion,   United   States   Army. 

Ehrhardt,  John  J.,  Captain,  Ordnance  Department,  United  States 
Army. 

Eyre,  Thomas  T..  Captain  Engineers,  United  States  Reserve,  Com- 
manding Company  E.  113th  Engineers,  Camp  Shelby,  Miss. 

Flickixger,  Harrison  W..  First  Lieutenant,  Signal  Officers'  Reserve 
Corps,   Aviation   Section,   United   States  Army, 

Fogg,  Oscar  H.,  Captain,  Officers'  Reserve  Corps,  United  States  Army. 

Fortney,  C.  p..  Captain,  Engineers,  United  States  Reserve,  Wash- 
ington,  D.   C. 

Fuller,   Floid   M.,   Lieutenant,   Reserve   Force,    United    States   Navy. 

Garrett,  Seymour  S.,  Captain,  Engineer  Officers'  Reserve  Corps  (Un- 
attached),  American    Expeditionary   Forces,   France. 

Gately,  W.  a..  First  Lieutenant,  Ordnance  Officers'  Reserve  Corps, 
Rock   Island   Arsenal.   111. 

GiEBEL.  Robert  L.,  Second  Lieutenant,  Ordnance  Officers'  Reserve 
Corps. 

Graves.  Ralph  I.,  Captain,  Field  Artillery  Section,  Carriage  Division, 
Ordnance  Department,  Ordnance  Officers'  Reserve  Corps,  United 
States   Army. 

Hall,  Roland  B.,  Jr.,  Captain,  Engineer  Officers'  Reserve  Corps, 
France. 

Hawes.  Alexander  G.,  Captain,  Ordnance  Officers'  Reserve  Corps. 
United   States   Army. 

H.ayes.  William  Parsons,  Lieutenant.  Fleet  Naval  Reserve,  assigned 
to  D.    S.   S.   Niagara. 

Hill,  Reuben.  Major,  Ordnance  Officers'  Reserve  Corps,  Office  of 
Chief  of  Ordnance,  Washington,  D.  C. 

Hirshfeld.  Clarence  F.,  Major,  Ordnance  Officers'  Reserve  Corps, 
United   States   Army. 

HOFFsiAN,  Roscoe  C,  Captain,  Ordnance  Officers'  Reserve  Corps, 
Motor  Equipment  Section,   Carriage  Division,  Washington,   D.   C. 


Hunter.  Herbert  C,  First  Lieutenant,  Trench  Warfare  Branch,  Engi- 
neering  Bureau,   Ordnance   Officers'   Reserve   Corps. 
Lewis,   Goodrich   Q.,   Ensign,   United   States  Naval   Reserve  Force. 
LiSKOW,  B.   H.,   Captain  Engineers,   United  States  Reserve. 
LOCKARD,  James  p..  Second  Lieutenant,  328th  Field  Artillery,  Officers' 

Reserve  Corps,   Camp  Custer,   Battle   Creek,  Mich. 
LORING,  Ernest  J..  Captain,  Ordnance  Officers'  Reserve  Corps,  Design 

Section,  Trench  Warfare  Branch,   Gun  Division. 
Lyne,    Lewis    F.,    Jr.,    First    Lieutenant,    Ordnance    Officers'    Reserve 

Corps,  Inspector  of  Ordnance. 
MacArdell,    Wesley    E..    Department    of    Engineers,    U.    S.    Military 

Academy,    West    Point,    N.    T. 
MacEwan,    Thomas    S.,    Aviation    Section.    Signal    Enlisted    Reserve 

Corps. 
Mardaga,  Louis.  Ensign.   United   States  Naval   Reserve  Torce. 
Martin,   Elmer  C,   Engineer  Officers'   Training  Camp,   7th   Company, 

Camp  Lee,   Petersburg,  Va. 
Maury,   Dabney    H..    Major,   Engineer   Officers'    Reserve   Corps,    Office 

Cantonment    Constructor,    Washington,    D.    C. 
Maxfield.    Howard   H.,    Lieutenant,    Colonel    19th    U.    S.    Engineers, 

American  Expeditionary  Forces,  France. 
Minich,   Henry   D.,   First  Lieutenant,   Ordnance   Department,   United 

States   Army. 
O'Connell,  John  J.,  Captain,   Ordnance  Officers'  Reserve  Corps,  Uni- 
ted States  Army. 
Park,    J.    Frank,   Jr.,    12th    Engineers,    Railway,   H.    O.    Det.Tchment, 

American  Expeditionary  Forces,  France. 
Peters,  Clifford  H..  Lieutenant.  Ordnance  Officers'  Reserve  Corps. 
PiccARD.  J.  E.,  Captain,  United  States  Army,  Corozal.  Canal  Zcne. 
Pohle.  R.  F.,  First  Lieutenant,  Production  Officer,  Ordnance  Officers' 

Reserve   Corps. 
Pullex.   Royal  R..  First   Lieutenant,   364th  Infantry,  Reserve  Corps, 

Camp  Lewis.   Wis. 
Renton,   J.   Lewis,   Captain.   Company   G,   First    Regiment   Hawaiian 

Infantry,   National   Guard,   Erva,    Hawaii. 
Reuter.  Francis  J.  G.,  First  Lieutenant,  7th  Coast,  Engineer  Reserve 

Officers'  Training  Camp.   United   States   Reserve. 
Rider.    Joseph    B..    2nd,    Company    E.    10th    Engineers     (Forestry), 

American    Expeditionary    Forces,    France. 
Ritter,   E.   R..   First  Lieutenant.   Ordnance  Officers'   Reserve  Corps. 
Roland.  P.  W.,  Naval  Aviation  Corps. 
RUGG,   Daniel  M.,   307th   Engineers,   United   States   Army. 
Sage.   Darrow,   Lieutenant,   N.   M.   T.,   United   States   Navy,   U.   S.   S. 

Missouri. 
Sanders,  Walter  C,  Lieutenant,  Coast  Artillery  Reserve  Corps.  Uni- 
ted  States  Army. 
Seaton.    Roy   A.,   Captain.    Ordnance   Officers'   Reserve   Corps,   United 

States  Army. 
Sellman.  Nils  T.,  Engineer,  Coast  .\rtillery  National  Guards,  United 

States  Army. 
Seybold,  Eugene.  First  Lieutenant,  Ordnance  Officers'  Reserve  Corps, 

Watervllet  Arsenal.  Watervliet.  N.  Y. 
Shattuck,   Charles   H.,    First   Lieutenant.    Ordnance   Reserve   Corps, 

United    States    Reserve. 
Shuster,  M.  M..  Naval  Aeronautic  Branch,  Naval  Air  Station,  Fensa- 

cola,   Fla. 
Sloan,  Ben,   Capt.nin.   Ordnance  Officers'   Reserve  Corps,   Inspectoi'  of 

Ordnance.   United   States   Army. 
Strauss.   Jerome.    Lieutenant,    Inspector   of   Ordnance,   Ordnance   De- 
partment. United  States  Reserve. 
Swinburne.   James   G.,   First  Lieutenant.    Ordnance   Officers'   Reserve 

Corps,   United    States  Army. 
Underbill.    Charles  "r..   Captain,   Aviation   Section,    Signal   Reserve 

Corps. 
Vehslage.   Harold  E..   First  Lieutenant,   Procurement  Division.   Ord- 
nance  Department,   United    States   Army. 
VOGT.  Clarence  W.,  First  Lieutenant.  Ordnance  Department.  U.  S.  R., 

Frankford   Arsenal. 
Wadsworth,    George    R.,    Major.    Engineer    Officers'    Reserve    Corps, 

United    States    Reserve. 
Wandel.  Carei.tox.  First  Lieutenant,  Ordnance  Department.  American 

Expeditionary   Forces,   France. 
Wilfert,   George,   Captain,   Ordnance  Officers'  Reserve  Corps,  United 

States  Army. 
Wilkixs,    Charles    N.,    Aviation    Section,    Signal    Enlisted    Reserve 

Corps. 
Woods.    Samuel    H.,    Captain,    Engineering    Section.    Quartermaster 

Corps,   United   States  Army. 
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PERSONALS 


/N  these  columns  me  inserted  items  concerning  members  of  the  Society  and  their  professional 
activities.  Members  are  always  interested  in  the  doings  of  their  fellotv-members,  and  the 
Society  welcomes  notes  from  members  and  concerning  members  for  insertion  in  this  section.  All 
communications  of  personal  notes  should  be  addressed  to  the  Secretary,  and  items  should  be  re- 
ceived by  March  16  in  order  to  appear  in  the  April  issue. 


CHANGES    OF    POSITION 

Gilbert  G.  Weaver,  formerly  director  of  the  Cooperative  In- 
dustrial School,  York.  Pa.,  has  assumed  the  duties  of  director  of 
the  Dayton   Industrial   Institute.   Dayton,   Ohio. 

H.  Hamilton  Weber  has  left  the  lubricating  division  of  the 
Texas  Company  in  New  York,  and  has  joined  the  efficiency  de- 
partment of  the  Hyatt  Roller  Bearing  Company,  of  Newark.  N.  J. 

James  A.  Campbell  has  re-signed  his  position  with  the  Renfrew 
Manufacturing  Company,  Adams.  Mass.,  as  mechanical  superin- 
tendent, and  has  taken  a  similar  position  with  Lever  Brothers, 
Cambridge,   Mass. 

Charles  A.  Haynes.  until  recently  superintendent  of  the 
Mohegan  Tube  Works,  Brooklyn,  N.  Y.,  has  assumed  the  duties 
of  production  engineer  with  the  British  Ministry  of  Munitions 
in   the   United   States. 

James  Brakes,  Jr.,  has  resigned  his  position  as  power  plant 
inspector  for  the  Western  Electric  Company,  Chicago.  111.,  to 
accept  the  position  of  draftsman  for  the  Gamm  Bernstein  Motor 
Truck  Company,  Lima,  Ohio. 

Martin  Newcomer,  formerly  production  manager  of  tl:e  Amer- 
ican Player  Action  Company,  New  York,  has  become  affiliated 
with  the  U.  S.  Cartridge  Company,  Lowell,  Mass..  as  engineer 
in  charge  of  shell  waterproofing. 

John  F.  Guthrie,  formerly  associated  with  the  Arnold  Print 
Works,  of  North  Adams,  Mass.,  in  the  capacity  of  mechanical 
engineer,  has  accepted  a  similar  position  with  Tlie  Abrasive  Com- 
pany, of  Bridesburg,  Philadelphia.  Pa. 

Carl  T.  Carlson  has  resigned  his  position  with  the  Spring- 
field Boiler  and  Manufacturing  Company,  of  Springfield,  III.,  as 
chief  engineer,  and  has  accepted  the  position  of  combustion  engi- 
neer for  the  City  of  Gothenburg.  Sweden. 

Earl  B.  Morgan  has  resigned  as  safety  engineer  for  the  Nor- 
ton Company  to  take  the  position  of  safety  engineer  with  the 
Liberty  Mutual  Insurance  Company,  of  Boston,  Mass.  Mr.  Mor- 
gan will   take  up  his  new   duties  March  1. 

Frederick  W.  Burgee  has  left  the  employ  of  the  Delphos 
Manufacturing  Company.  Delphos,  Ohio,  to  accept  the  position 
of  assistant  to  the  superintendent  of  the  experimental  depart- 
ment of  the  International  Harvester  Corporation,   Chicago,   111. 

Harold  E.  Smock  has  resigned  his  position  as  chief  draflsmaii 
of  the  Cohoes  Rolling  Mill  Company,  Cohoes,  N.  Y'..  subsidiary 
concern  of  the  Page-Hersey  Iron.  Tube  and  Lead  Company,  of 
Toronto.  Canada,  to  enter  the  Ordnance  Department  at  Washing- 
ton, D.  C. 

Melvin  B.  Newcomb  is  no  longer  connected  with  the  special 
engineering  department  of  the  Firestone  Tire  and  Rubber  Com- 
pany. Akron.  Ohio,  having  assumed  the  position  of  chief  draftsman 
of  the  hydraulic  department  of  the  Wollman  Seaver  Morgan  Com- 
pany. Cleveland,  Ohio. 

John  H.  Romann.  until  recently  works  engineer  with  the 
American  Steel  Foundries.  Indiana  Harbor.  Ind..  has  become  asso- 
ciated with  the  export  department  of  J.  T.  Ryer.son  and  Son. 
Chicago,  111.  Mr.  Romann  will  leave  for  Europe  in  July  as  repre- 
sentative of  the  Ryerson  Company  for  the  Latin  countries  of 
Europe. 


Frederick  A.  Barnes,  for  nine  years  with  George  S.  Rider 
and  Company,  consulting  engineers,  Cleveland,  Ohio,  and  for  the 
past  year  in  charge  of  the  office,  has  severed  his  connection  with 
that  firm  and  is  at  present  in  Washington,  in  the  quartermaster- 
general's  office,  engaged  in  the  design  of  standardized  shops  for 
repairing   military    trucks. 

Oliver  M.  Davis  has  left  the  employ  of  Swift  and  Company, 
with  whom  he  was  connected  for  the  past  six  years,  giving  up 
his  position  of  general  superintendent  of  oil  mills.  Columbia,  S.  C, 
to  take  up  work  in  connection  with  the  Government's  program  for 
I  he  building  of  fabricated  ships,  with  headquarters  at  the  White- 
liead  and  Kales   Iron   Works.   Detroit,   Mich, 


ANNOUNCEMENTS 

M.  E.  Gould  has  become  associated  with  the  Covert  Gear  Com- 
pany, of  Lockport,  N.  Y. 

John  Calder  has  been  made  vice-president  and  general  manager 
of  the  Aero  Marine  Plane  and  Engine  Company,  Keyport,  N.  J. 

John  B.  M.\tthews  has  become  affiliated  with  the  Moore  and 
Scott  Iron  Works,  Oakland,  Cal.,  in  the  capacity  of  engineer. 

Joseph  Wilcox,  Jr.,.  has  entered  the  service  of  the  Fitchburg 
Grinding  Machine  Company.  Fitchburg,  Mass..  in  the  capacity  of 
chief  draftsman. 

Greetings  have  been  received  from  the  front  from  our  member, 
P.  G.  Welford,  of  the  Canadian  Field  Artillery,  in  the  form  of 
an  attractive  card  issued  by  the  Fourth  Canadian   Division. 

Louis  Makdaga  has  entered  the  naval  service  in  the  capacity 
of  Ensign,  U.  S,  N.  R.  F.,  and  is  at  present  located  as  assistant 
naval  inspector  of  ordnance,  Alloy  Steel  Forging  Plant.  Carnegie, 
Pa. 

John  C.  Mahonet,  formerly  connected  with  the  General  Elec- 
tric Company  at  Atlanta,  Ga.,  as  district  turbine  inspector,  has 
become  associated  with  the  Schenectady  office  of  the  same  com- 
pany. 

Carl  G.  Barth.  consulting  management  engineer,  of  Philadel- 
phia, has  been  given  a  special  commission  in  the  matter  of  ex- 
tending costs  investigation  for  the  Watertown  Ar.senal.  Water- 
lown,  Mass. 

F.  J.  Hull,  who  was  associated  with  the  Pangborn  Corporation 
as  engineer,  about  five  .years  ago,  and  more  recently  in  the  employ 
of  the  Mott  Sand-Blast  Company,  has  returned  to  the  Pangborn 
Corporation  in  the  capacity  of  assistant  engineer. 

Fred  V.  Hadley  has  resigned  as  chief  engineer  of  the  American 
Incandescent  Heat  Company,  Boston,  Mass..  and  has  opened  an 
office  in  Boston,  Mass.,  for  general  consulting  work,  specializing 
in   heat-treatment   engineering  and   industrial-furnace   design. 

Robert  L.  Hibb.\rd  has  resigned  his  position  as  assistant  man- 
ager and  gas  engineer  of  the  Riter-Conley  Company.  Pittsburgh, 
Pa.,  with  which  firm  he  was  connected  for  the  past  15  years,  and 
has  opened  engineering  offices  in  the  Jenkins  Arcade  Building, 
Pittsburgh,   Pa. 

Joseph  Eshebick.  of  Philadelphia.  Pa.,  has  become  associated 
with  the  Baker-Dunbar-Allen  Company,  which,  under  Mr.  Esher- 
ick's  personal  supervision,  will  represent  the  D.   Connelly  Boiler 
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John  W.  F.  Bennett,  after  eight  years  of  service  with  the  City 
of  Xcw  York,  first  as  deputy  commissioner  of  water  supply  and 
later  as  consulting  engineer,  announces  that  he  is  now  associated 
with  Ernest  P.  Goodrich  and  A.  Pearson  Hoover,  consulting  engi- 
neers, with  offices  at  261  Broadway,  New  York. 

Capt.  Clarence  W.  V.ogt  was  commissioned  a  First  Lieutenant. 
Ordnance  Department.  U.  S.  R..  June  11.  1917.  and  was  ordered 
to  the  Frankford  Arsenal  at  Philadelphia.  Pa..  August  1.  He  was 
promoted  to  the  grade  of  Captain  Ordnance,  U.  S.  N.  A.,  January 
22.  llilS.  and  is  in  charge  of  the  artillery  primer  shops  at  the 
Frankl'iu-d   Arsenal. 

Charles  S.  Hamner  and  Howard  P.  Quick,  who  have  been 
associated  for  some  time  in  engineering  inspection  and  appraisal 
work   in   New   York,    have   taken   over   the   engineering    aud   sales 


C.  S.  Foller 

management  of  the  Parson  Manufacturing  Company's  system  of 
fuel-burning  apparatus  and  ash  ejectors  for  power  plants,  ships 
and  factory  heating  plauts,  with  offices  at  165  Broadway,  New 
York. 

L.  H.  Bergman,  until  recently  fuel  engineer  for  the  Midvale 
Steel  Company,  Philadelphia,  Pa.,  and  J.  W.  Lauren,  formerly 
vice-president  of  the  Reynolds  Wire  Company,  Dixon.  111.,  have 
incorporated  the  American  Industrial  Engineering  Company  with 
offices  in  the  Monadnock  Building.  Chicago,  111.,  and  will  spe- 
cialize on  wire-mill  equipment,  pulverized-fuel  installations,  fur- 
nace  work   and   fuel   economy. 


APPOINTMENTS 

WiLLLiM  Parsons  Hayes  has  been  appointed  a  Lieutenant  in 
the  Fleet  Naval  Reserve  and  assigned  to  the  U.  S.  S.  Niagara. 

David  H.  Rat  has  been  appointed  director  of  the  Laboratory, 
U.  S.  Signal  Corps  School  National  Army,  at  the  College  of  the 
City  of  New  Y'ork. 

NECROLOGY 

WILLIAM  L.  DIERMAN 

AVilliam  L.  Dierman  was  born  on  May  19,  1S68,  in  Ghent, 
Belgium.  He  was  educated  in  the  College  of  Toulouse,  France, 
and  the  College  of  Richmond,  in  London,  England.  In  1SS7  he 
received  the  degree  of  C.E.  from  Ghent  University  and  in  1888  the 
degree  of  E.E.  from  the  Montefiore  Institute,  Liege,  Belgium. 

Upon  the  completion  of  his  engineering  course  he  became  asso- 
ciated with  the  Soci6t6  Generale  Electrique  and  was  located  first 
in  Paris  and  afterward  in  Lille,  France.  It  was  while  with  the 
Societe  that  he  had  charge  of  the  building  of  tramways  in  Euro- 
pean Russia  and  the  Caucasus. 

He  was  next  connected  with  the  Sociiite  Eclairage  et  Trans- 
missions Electriques  a  Longe  Distance,  where  his  duties  at  first 


In  1890  he  was  commissioned  by  the  Belgian  Government  to  make 
a  report  on  the  electric  traction  of  the  United  States.  In  1891 
he  was  made  supervising  engineer  of  the  electric-traction  depart- 
ment of  the  Compagnie  Internationale  d'Eleetricite.  Liege.  He 
was  the  designer  of  the  electric-tractiou  system  of  the  Liege  aud 
Herstal  Street  Railway  and  of  many  other  minor  systems.  He 
was  the  supervisor  of  the  installation  of  the  electric  system  in 
Lif-ge.  From  189.3  to  1901  he  was  general  manager  of  the  concern 
of  Dierman  &  Co.,  Liege,  which  later  became  the  Societe  des 
Applications  de  I'ElectricitG  in  Liege.  In  1901  he  located  in 
Brussels,  where  he  acted  as  consulting  engineer  for  the  Compagnie 
Generale  de  Construction,  Paris,  Ateliers  Rateau  Muysen-Malines, 
and  Ateliers  de  Construction  de  Blane  Misseron,  designing  electri- 
cal and  mechanical  plants  for  these  companies. 

Since  the  war  he  has  been  purchasing  manager  in  New  Y'ork 
for  the  Eclairage  Electrique  of  Paris.  In  this  connection  he 
directed  the  purchase  of  machine  tools  and  machinery  for  new- 
works  in  France.  He  was  the  Admiuistrateur  Delegue  for  Belgium 
of  his  concern.  He  also  maintained  a  private  office  as  consulting 
engineer  in  Brussels. 

Mr.  Dierman  was  a  member  of  the  Society  des  Ingenieurs  Civils 
de  France.  He  became  a  member  of  the  Society  in  1915.  He 
died  on  December  25,  1916. 


GEORGE  LELAND  FALES 

Gertrge  L.  Fales  was  born  on  May  IS.  1878.  in  Nashua.  N.  H.. 
and  was  educated  in  the  grammar  and  high  schools  there.  His 
technical  education   he  obtained  through  self-study. 

For  two  .vears  he  was  in  charge  of  the  power  plant  of  the 
Ba.vley  Hat  Manufacturing  Co.,  Newburyport,  Mass.  His  next 
position  was  with  the  G.  R.  &  I.  St.  Ry.  Co.,  Georgetown.  Mass- 
as  chief  engineer  of  its  1200-hp.  power  plant.  In  September  1899 
he  was  made  chief  mechanical  engineer  of  the  Boston  Almshouse 
and  Hospitals,   Boston,  Mass.     In   1904  he  resigned  to  take   the 


W.  L.  Dierman 

position  of  chief  engineer  and  electrician  with  the  Great  Northern 
Portland  Cement  Co.,  Marlborough,  Mich.,  w-here  he  had  charge 
of  the  power  plant  and  mill  equipment  of  motors,  air  compressors, 
etc.  The  following  year  he  became  connected  with  the  Hudson 
Portland  Cement  Co.,  Hudson,  N.  Y.,  as  chief  engineer  and  elec- 
trician, having  charge  of  the  power  plant  and  electric  equipment. 
In  Febniary  1906  he  was  made  superintendent  of  the  power 
department  of  the  Tennessee  Copper  Co.,  Copperhill.  Tenn.,  having 
charge  of  all  power  plants  of  the  company,  aggregating  10,000  hp. 
in  steam,  electric,  compressed-air  and  refrigerating  machinery.  In 
1916.  after  ten  years  with  the  Tennessee  Copper  Co.,  he  resigned 
to  take  the  position  of  chief  engineer  with  the  Raritan  Copper 
Works,  Perth  Amboy,  N.  J.,  which  position  he  was  holding  at  the 
time  of  his  death. 

Mr.  Fales  w-as  a  master  operating  engineer,  a  member  of  the 
Institute  of  Operating  Engineers,  and  a  member  also  of  the 
National  Association  of  Stationary  Engineers.  He  became  an 
associate-member  of  the  Society  in  1914.  He  died  on  December 
29,  1917. 
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CHARLES   S.  FOLLER 


CHARLES    V.   PARKER 


Charles  S.  Foller  was  born  in  Buffalo,  N.  T..  on  May  9,  1876. 
He  .attended  the  public  schools  of  that  city,  and  upon  being 
graduated  from  the  high  school  went  to  Hobart  College,  Geneva, 
N.  Y.,  for  a  year.    He  also  took  special  work  in  Cornell  Univereity. 

He  served  an  apprenticeship  of  one  year  at  the  machinist's  trade 
with  the  Lake  Shore  &  Michigan  Southern  Railway.  He  was  then 
employed  in  the  drafting  i-oom  of  the  Brooks  Locomotive  Works, 
Dunkirk,  N.  Y.,  afterward  accepting  a  position  with  the  Pitts- 
burgh Locomotive  Works  as  chief  draftsman,  shortly  being  ad- 
vanced to  superintendent  of  frame  work  in  the  shops.  From 
1897  to  1905  he  was  connected  with  the  designing  department  of 
the  American  Locomotive  Co..  and  at  the  close  of  that  period  was 
the  principal  designer  of  new  locomotives  of  the  company.  For 
about  a  year  he  was  engaged  in  designing  steel  cars  with  the 
Standard  Steel  Car  Co..  Pittsburgh,  Pa.  For  the  last  twelve  years 
Mr.  Foller  has  been  associated  with  the  Union  Spring  &  Manu- 
facturing Co.,  Pittsburgh,  Pa.,  fir.st  as  mechanical  engineer  and 
then  as  western  sales  manager,  in  charge  of  the  office  in  St. 
Louis.  Mo.  In  the  summer  of  1913  he  returned  to  the  headquarter.s 
of  the  company  at  Pittsburgh  as  general  manager  of  sales. 

Mr.  Foller  was  a  member  of  the  Engineers'  Society  of  Western 
Pennsylvania  and  the  American  Society  of  Testing  Materials.  He 
became  a  member  of  our  Society  in  1906.  He  died  iu  Pittsburgh 
on  December  30.  1917. 

EDWARD  McKIM  HAGAR 

Edward  JI.  Hagar  was  born  on  June  21,  1873,  in  Salem.  Mass. 
He  was  graduated  from  the  Massachusetts  Institute  of  Tech- 
nology in  1893  with  the  degree  of  M.E.,  and  in  1894  received  his 
M.M.E.  from  Cornell  University. 

The  following  year  he  was  employed  by  the  North  and  West 
Chicago  Street  Railroad  in  their  electrical-engineering  department. 
In  1895  he  became  manager  of  the  Chicago  office  of  the  Southwark 
Foundry  &  Machine  Company,  and  in  1898  founded  the  firm  of 
E.  M.  Hagar  &  Co.,  western  agents  for  a  number  of  firms  handling 
engines  and  machinery.  In  1899  he  was  appointed  manager  of  the 
cement  department  of  the  Illinois  Steel  Co.  In  1904  Mr.  Hagar 
became  president  of  the  Universal  Portland  Cement  Co.,  a  sub- 
sidiary of  the  U.  S.  Steel  Corporation,  and  in  1916  president  of 
the  Wright-Martin  Aircraft  Corporation  and  the  Simplex  Auto- 
mobile Co.  The  following  year  he  was  elected  president  of  the 
American  International  Steel  Corporation. 

Mr.  Hagar  was  a  member  of  the  American  Society  of  Civil 
Engineers  and  of  many  clubs.  He  joined  our  Society  in  1895. 
He  died  on  January  IS,  1918. 

O.  ZELL  HOWARD 

O.  Zell  Howard  was  born  in  Raleigh,  N.  C,  on  December  6, 
1876.  He  was  graduated  from  Lehigh  University  with  the  class 
of  1896,  and  during  the  next  year  was  employed  in  the  shops  of 
the  Crawford  Mfg.   Co.,  Hagerstown,  Md. 

His  drafting-room  experience  he  obtained  with  the  Newport 
News  Shipbuilding  and  Dry  Dock  Co.,  where  his  work  dealt  with 
marine-engine  and  boiler  drafting.  His  next  position  was  with  the 
Baltimore  Smelting  and  Refining  Company  on  general  machine 
drafting.  In  1900  he  turned  again  to  marine-engine  and  boiler 
drafting  with  the  Maryland  Steel  Co.,  Sparrows  Point,  Md.  For 
about  a  year  he  was  connected  with  the  Bureau  of  Construction 
and  Repair,  Navy  Department,  Washington,  D.  C,  on  auxiliary 
machinery,  resigning  to  take  the  position  of  mechanical  engineer 
with  the  American  Carbide  Lamp  Co.,  Philadelphia,  Pa.  In 
1902  he  became  an  instructor  in  the  department  of  marine  engi- 
neering and  naval  construction  in  the  United  States  Naval 
Academy,  Annapolis,  Md.  He  assisted  the  head  of  the  department 
in  preparing  textbooks  on  naval  engines  and  machinery  and  on 
mechanical  processes.  He  also  assisted  in  the  laying  out  and  the 
superintending  of  the  erection  of  experimental  turbines  and  boilers 
in  the  Naval  Experiment  Station  at  Annapolis,  and  in  making 
tests  on  the  machinery  already  erected.  For  the  last  three  years 
he  has  been  supervising  engineer  of  the  Diamond  Match  Co. 

Mr.  Howard  was  a  member  of  the  American  Society  of  Civil 
Engineers,  the  American  Institute  of  Electrical  Engineers  and  the 
Society  of  Naval  Architects  and  Marine  Engineers.  He  became  a 
member  of  our  Society  in  1908.     He  died  on  December  20,  1917. 


Charles  D.  Parker  was  born  in  1858  in  Worcester,  Mass.  He 
was  educated  in  the  public  schools  of  that  city  and  later  attended 
Worcester  Polytechnic  Instituve,  being  graduated  with  the  class 
of  1879. 

His  first  position  was  with  the  Crompton  Loom  Works  at 
Worcester,  where  he  worked  at  patternmaking  for  about  six 
months.  For  the  next  year  and  a  half  he  was  in  the  drafting 
room,  and  at  that  time  took  charge  of  the  patternmaking  and 
drafting  departments. 

For  the  last  fifteen  years  he  was  mechanical  expert  of  the  A. 
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Burlingame  Co.,  Worcester,  Mass.,  builders  of  steam  engines  and 
sawmill  outfits. 

Mr.  Parker  became  a  member  of  the  Societv  in  1886.  He  died 
on  December  7,  1917. 

GERALD  EDGAR  TERWILLIGER 

Gerald  E.  Terwilliger  was  born  on  January  9,  1888,  in  Newark, 
N.  J.  He  received  his  early  education  in  the  Barriuger  School, 
Newark,  and  entered  Stevens  Institute  of  Technology  in  1905, 
from  which  he  was  graduated  in  1909. 

For  the  next  two  years  he  studied  law  and  in  1911  was  admitted 
to  the  bar  of  New  York  State.  He  specialized  in  patent  law, 
where  his  technical  ti-aining  made  him  very  successful.  In  addi- 
tion to  his  legal  profession,  Mr.  Terwilliger  was  interested  in 
literary  work,  writing  for  newspaper  and  magazine  publications. 
He  was  the  editor  of  the  Stevens  Indicator,  an  ahimni  publication 
of  Stevens  Institute. 


He  became  a  junior  member  of  the  Society  in  1910. 
December  9,  1917. 


He  died  on 


CANDIDATES  FOR  MEMBERSHIP 

TO  BE  VOTED  ON  AFTER  APKIL  10 


BELOW  is  the  list  of  candidates  who  have  filed  applications 
since  the  date  of  the  last  issue  of  The  Journal.  These 
are  classified  according  to  the  grades  for  which  their  ages 
qualify  them,  and  not  with  regard  to  professional  qualifications, 
i.e.,  the  ages  of  those  under  the  first  heading  place  them  under 
either  Member,  Associate  or  Associate-Member,  those  in  the 
next  class  under  Associate  or  Associate-Member,  those  in  the 
third  class  under  Associate-Member  or  Junior,  and  those  in  the 
fourth  under  Junior  grade  only.     Applications  for  change  of 


grading-  are  also  posted.  Total  number  of  new  applications,  134, 
The  Membership  Committee,  and  in  turn  the  Council,  urge 
the  members  to  scrutinise  this  list  with  care  and  advise  the 
Secretary  promptly  of  any  objections  to  the  candidates  posted. 
All  correspondence  in  this  regard  is  strictly  confidential.  Un- 
less objection  is  made  to  any  of  the  candidates  by  April  10, 
and  providing  satisfaeton'  replies  have  been  received  from 
the  required  number  of  references,  they  will  be  balloted  upon 
by  the  Council.     Those  elected  will  be  notified  about  May  15. 


NOTE.     The  Council  desires   to  impress  upon  applicants  for   membership   that   under   the   present 
national  conditions  the  procedure  of  election  of  members  may  be  slower  than  under  normal  conditions. 


NEW  .\PPLIC.\TIONS 

FOR    COXSIDEUATIOX   AS    MEMBER,   ASSOCIATE   OH 
ASSOCI.4TE    MEMBEK 

California 

LIGHT,  ARiHLR  H.,  Chief  Engineer,  Amei-- 
icau  Beet   Sugar  Co.,  Oxnard 

CDALL,  PHiLLYs  .\.,  Chief  Inspector,  Holt 
Manufacturing  Co.,  Stoclston 

WADE,  Fbanklin  S.,  Supt.  of  Operation. 
Southern  Counties  Gas  Co.  of  Cal., 

Los  Angeles 

Connecticat 

STVER,  Olivek  S.,  Chief  Inspector,  Pratt 
&  Cady   Co.,   Inc.,  Hartford 

District  of  Columbia 

FltYEl!,    Ross    L.,    Consultiii.s    Engineer. 

Washington 
GILL,  Joseph  E.,  Mechanical   Supt.,  \j.   S. 

Department  of  Agriculture,     Washington 
GOODWIN.   PERCY   F..   Captain,   Engineers. 

li.  S.  K.,  Washington 

HEINE,    GHEGOK    11.,    Instructor    in    M.    E.. 

Catholic   University.  Washington 

JI.iRTIN,    Harry    T..    Captain.    Ordnance 

Reserve  Corps.  U.  S.  .Army,     Washington 

Georgia 

BLSSEY.  Hexson  E.,  District  Engineer, 
General  Electric  Co.,  -Atlanta 

lUinois 

.\HNOLD.  DoLGLASS  L.,  Chief  Engineer. 
International  Harvester  Corp.,     Chicagn 

BRIGGS.  W.\LTER  B.,  District  Manager. 
Shepard   Electric   Crane  &  Hoist  Co.. 

Chicago 

DERROM,  Do.vALD  L..  Works  Manager. 
Munitions  Department.  Winslow  Bros. 
Co.,  Chicago 

HENSCHEL,  Ottomar  H..  Associate  Edi- 
tor.  Technical   Publishing   Co.,      Chicago 

O'CONNOR,  Jeremiah  J.,  Chief  Engineer. 
Feuger  High  School  Chicago 

ROBINSON,  William  A.,  Secretary  and 
General  Manager,  Charter  Gas  Engine 
Co.,  Sterling 

RULE,  Perrix,  Superintendent.  Iroquois 
Iron  Co..  South  Chicago 

SMITH,  William  P.,  General  Superin- 
tendent. The  Frost  Manufacturing  Co., 

Galesburg 

Indiana 

SNIDER.  Lewis  A.,  Consulting  Engineer. 
Snider    and    Rotz,  Indianapolis 

Iowa 

S.WItE,  Herbert  .\.,  Coal  Operator.  Treas- 
urer,  Eagle  Coal  &  Mining  Co.. 

Des  Moines 


Kansas 

GREENFIELL),  BENJAMIN,         Engineer, 

Steam  Power  Dept.,  Empire  Gas  &  Fuel 

Co..  El   Dorado 

Louisiana 

GOULETTE,  Jefferson  D..  Construction 
Engineer  and  Plant  Superintendent,  Gulf 
Refining  Co.,  and  Gypsy  Oil  Co., 

Shreveport 

Massaclinsetts 

MERRILL,  Meldox  H.,  Vice-President, 
Tennessee  Eastern  Electric'  Co.,       Boston 

SAWYER,  Harry  S.,  Assistant  Works 
Manager.  Wiley  &  Russell  Division, 
Greenfield  Tap  &  Die  Corp.,         Greenfield 

SKENTELBERY',  CHARLES,  Marine  Super- 
intendent, New  England  Fuel  and  Trans- 
portation   Co.,  Boston 

WILDER,  Carl  D.,  Assistant  to  the  Super- 
intendent,  Reed-Prentice   Co.,    Worcester 

Miciugan 

ERICKSON,  John,  Electrical  and  Mechan- 
ical Engineer,  Engberg's  Elec.  &  Mech. 
Wks..  St.  Joseph 

LUND,  Matthew,  Vice-President  and  Gen- 
eral Manager,  Valley  City  Machine 
Works.  Grand  Rapids 

Missouri 

KOIIN.   N.iTHAN,  Owner  of  The   R.  K.   En- 
gineers. St.  Louis 
NUTTING.    Frank    S.,    Testing    Engineer, 
Busch-Sulzer  Bros.  Diesel  Engine  Co., 

St.  Louis 

New  Jersey 

BALDWIN.  Charles  M..  .\ssistant  In- 
spector of  Machinery,  U.  S.  Navy,  B.  & 
W.  Company.  Bayonne 

KERR,  Howard  J.,  .\ssistant  to  General 
Superintendent.  Babcock  &  Wilcox  Co., 

Bayonne 

REESE,  Laubiis  A.,  Superintendent,  Job- 
bing &  Tool  Service  Division.  Edison 
Phonograph  Works.  West  Orange 

VOLZ,  Philip,  Mechanical  Engineer,  Forst- 
mann  &   Huffmann   Co.,  Passaic 

New  Yorlc 

ANTHONY',  Marc  O.,  Consulting  Engineer, 
A.  Kimball  Co.,  New  York 

B.YTES,  John  R.,  Vice-President.  Wonham 
Bates  &  Goode,  Inc.,  New  York 

BROWNELL.  Loiis  M.,  Industrial  Engi- 
neer, C.  E.  Knoeppel  &  Co.,         New  Y"ork 

CRAMER,  Sidney  R.,  Cost  Estimator. 
American  Locomotive  Co..  New  Y'ork 

DE  VOGE,  John  D.,  Foreman  of  Planning- 
Dept.,  Watervliet  Arsenal.  Watervliet 
'  DILTS.  Frank  B.,  President,  Dilts  Ma- 
chine Works,  Inc.,  Fulton 

HUBEIt,  Fred  F.,  Designing  Engineer.  C. 
W.  Hunt  Co.,  Inc.       West  New  Brighton 
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ILTIS,  John,  Designer  and  Estimator, 
Guarantee  Construction   Co.,     New   York 

KENNARD,  Ralph  B.,  Chief  Draftsman, 
Niagara,    Lockport   &   Ontario   Pr.   Co., 

Lyons 

KIP,  Henry  E.,  Engineer,  Union  Carbide 
Co.,  Niagara  Falls 

NOWL.YND,  Benoni,  Superintendent  Brass 
Department,  John  Thomson  Press  Co., 

Long  Island  City 

PROCHAZKA.  GusTAV  Z.,  Scientific  Hull 
Draftsman,  Newburgh  Shipyards,  Inc., 

Newburgh 

SPENCE.  Peter  C,  Mechanical  Engineer. 
Department  of  Labor,  State  of  New 
York.  New  Y'ork 

TOURNIER,  Edward  J.,  Chief  draftsman, 
American  Ore  Reclamation  Co.,  New  York 

ULMANX,  AOGCST,  Jr.,  Construction  En- 
gineer, Walter  Kidde  &  Co..   Inc.. 

New  York 

WHITE,  Elisha  J.,  General  Superinten- 
dent,   Standard   Shipbuilding  Corp., 

Port  Richmond,   Staten  Island 

WHITE,  Ja-MES  a..  Chief  Engineer,  Harri- 
son Radiator  Corp.,  Lockport 

WILLSEA,  LOLIS  P.,  President  and  Treas- 
urer.  The  Willsea  Works,  Rochester 

North  Carolina 

CHRISTIAN,  Charles  W..  Manager  Heat- 
ing Department,  General  Fire  Extin- 
guisher Co.,  Charlotte 


Oluo 

ARTHUR,     Harry    G.,     Machine    Designer. 
Firestone  Tire  &  Rubber  Co..  Akron 

GATES,   Robert   M.,    Engineer,    Thew   Au- 
tomatic Shovel  Co.,  Lorain 

HUNTER,   John   R.,   Engineer   Production, 
Goodyear  Tire  &  Rubber  Co.,  Akron 

LOGEMAN,    William    F.,    Superintendent 
The  Standard  Elec.  Tool  Co.,     Cincinnati 

MAY'.  John  T.  L..  Instructor  in  Mechanical 
Engineering.   Ohio   State   University, 

Columbus 

YAEGER.  Harrt  C.,  Chief  M.  E.,  The  Dal- 
ton  -Ydding  Machine   Co.,  Norwood 


Pennsylvania 

EBERT.  George  W..  Assistant  Superin- 
tendent, Pedrlck  Tool  &  Machine  Co.. 

Philadelphia 

LANDRY,  James  N.,  Superintendent  of 
Production.  Aerial  Bomb  Div.,  Marlin- 
Rockwell   Corp..  Philadelphia 

LEONARD,  David  E.,  Chief  Inspector, 
Remington   Arms  Co.,  Eddystone 

M.YGEE,  William  G..  .\s8istant  Superin- 
tendent, The  Baldwin  Locomotive  Works. 

Eddystone 

MOSES.  Fred  C.  Designing  Engineer. 
Bethlehem  Steel  Co..  Bethlehem 
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ROBERTSON,  Walter  M.,  Special  Kepre- 
sentative,  Vice-President  and  General 
Manager's  Dept.,   Pressed   Steel  Car  Co.. 

Pittsburgh 

TINGLING,  John  C,  in  Assistant  Charge 
Engineering  Department,  Iron  City 
Products  Co.,  Pittsburgh 

Texas 

CLYNE,  Cecil  B.,  Sales  Engineer,  Mine  & 
Smelter   Supply  Co.,  El  Paso 

INGLESH,  H.  O.,  Chief  Engineer,  South- 
western Portland  Cement  Co.,       El  Paso 

Virelnia 

FULLER.  Raymond  C,  Marine  Drafts- 
man, Newport  News  Shipbuilding  &  Dry 
Dock  Co.,  Newport  News 

VESTAL,  Frank  J.,  Test  Engineer,  E.  I. 
Du  Pont  de  Nemours  &  Co.,  Hopewell 
Works.  City  Point 

Canada 

WEEKS,  William  C,  University  Club, 
Vancouver,   B.   C. 

Holland 

VAN  DIJK,  J.  W.,  Manager,  Lindeteves 
Stokvls,  New  York,  India  and  Holland, 

Amsterdam 

Philippine  Islands 

ROESLER,  Bernhakd  K.,  General  Manager 
of  George   Whalen   &  Co.,  Manila 

Soutli  America 

ONSALDO,   Pedoe,   Engineer,   Chief   Direc- 
tor, Compania  Industrial  de  Electrlcldad, 
Buenos  Aires,   Argentina 

FOR       CONSIDERATION       AS       ASSOCIATE       OB 
ASSOCIATE-MEMEEE 

California 

PORTER.  James  W.,  Assistant  to  Superin- 
tendent, Cowell  Portland  Cement  Co., 

Cowell 

Connecticut 

GRAHAM,  George  A.,  Engineer,  Naugu- 
tuck  Chemical  Co.,  Naugatuck 

Illinois 

LLEWELLYN,  Paul,  Works  Manager,  In- 
terstate Iron  &  Steel  Co.,  Chicago 

Massacliusetts 

DANIELS,  Fked  H.,  Secretary  and  General 
Manager,  Sanford  Riley  Stoker  Co.,  Ltd., 

Worcester 
WHITE,     Percival,     Automobile     Expert, 
Ordnance   Dept.,    U.    S.    Army, 

East  Milton 

Nebraska. 

BOWEN,  William  S.,  In  charge  Aerologi- 
cal  Station,  Signal  Corps,  U.  S.  Army, 
Weather  Bureau,  Fort  Omaha 

New  York 

CALHOUN,  LeRot  V.,  Assistant  Shop 
Superintendent,    Hull    Div.,    Navy    Yard. 

New  Y'ork 

THOMA.  Andrew  M.,  Engineering  Depart- 
ment, New  York  Edison  Co.,     New  York 

Obio 

ROWELL,    John    T.,    Part    Owner,    Bock 

Machine    Co.,  Cincinnati 

Olclalioma 

HEID,  J.  Benjamin,  Assistant  Mechanical 
Superintendent,  Gosden  &  Co..  Tulsa 

England 

WHATMORE,  Albert,  Chief  Assistant 
Engineer,  The  Olympia  Oil  &  Cake  Co.. 
Ltd.,  Selby 


FOR  consideration  as  associate-member  or 

JUNIOR 

Connecticut 

BRENNAN,  Michael  J.,  Checker  of  Tool 
Design.  Colts  Patent  Firearms  Mfg.  Co., 

Hartford 
HBNRICKSEN,  Harry  E.,  Mechanical   En- 
gineer,  American   Graphophone   Co., 

Bridgeport 

WOOD,   Harold  J.,  Draftsman,   Remington 

Arms-U.  M.  C.  Co.,  Bridgeport 

Illinois 

CAMERON.  William  E.,  Maintenance  En- 
gineer. Sherwin-Williams  Co.,  Plant  No. 
2,  Kensington 

MORGAN,  Everette  K.,  General  Superin- 
tendent, Rockford  Drilling  Machine  Co., 

Rockford 

Massachusetts 

SIBLEY'.  Edward  W.,  Mechanical  Engi- 
neer, Aberthaw  Construction  Co.,  Boston 

Michigan 

SPREEN,  Charles  C.,  Assistant  to  As- 
sistant General  Manager,  Dort  Motor  Car 
Co.,  Flint 

New  Jersey 

CRARY,  James  H.,  Inspector  of  Machin- 
ery, Bureau  of  Steam  Engineering,  V. 
S.  Navy,  and  Babcock  &  Wilcox  Co., 

Bayonne 
PERRY,    Jesse    V.,    Assistant    Superinten- 
dent,  Spencer  Kellogg  &   Sons,   Inc., 

Shady  side 

New  York 

ERICE.  Norman  E..  Mechanical  Engineer. 
The  Permutit  Co..  New  York 

GARLAND,  Philip,  Mechanical  Engineer, 
Technical  Department,  The  Permutit  Co., 

New  Y'ork 

JONES,  -Walter  H.,  Engineering  Drafts- 
man, New  Y'ork  Central  Railroad  Co., 

New  York 

MITCHILL,  George  L..  Chief  Inspector, 
Electric  Bond  &  Share  Co.,       New  York 

Oklahoma 

COLLINS,  Samuel  W.,  Oil-Drilling  Con- 
tractor in  Oil  Fields  of  Okla.,  Tulsa 

MULLERGREN,  Arthur  L..  Secretary  and 
Treasurer,  Electrical  and  Mechanical  En- 
gineer.  Benham  Engineering  Co.. 

Oklahoma  City 

Pennsylvania 
TAYMAN,  G'eorge  S.,  Mechanical  Engineer 
and  Draftsman,   Crucible  Steel  Co., 

Pittsburgh 

for    CONSIDER.ITION    as    JUNinil 

Connecticut 

PAUGH,  Charles  T.,  Assistant  Chief 
Draftsman.  Small  Tools  Department, 
Remington  Arms  &  Ammunition  Co., 

Bridgeport 

District  of  Columbia 

BOY'LES,    Ralph    R..   Draftsman,   Ordnance 

Department,       U.  S.  Naval  Gun  Factory 
FLAD.   Albert  E..  Mechanical   Draftsman, 

Engineering  Bureau, 

Ordnance  Department 
FORD.  Arthur  C.  Mechanical  Draftsman, 

U.  S.  Ordnance.  Engineering  Bureau 

PARKHURST.     Douglas     L.,     Mechanical 

Draftsman.  Ordnance  Department, 

War  Department 

Illinois 

MATTR.\.  Krishna  M..  Special  Apprentice. 
Chicago   &   North   Western  Railway, 

Chicago 


Maryland 

ADDISON,  Walter  W.,  Chief  Draftsman 
and  Assistant  to  Chief  Engineer,  Balti- 
more Tube  Co.,  Inc.,  Baltimore 

MOORE,  John  II.,  Production  Department, 
Bartlctt   Uayward  &  Co..  Baltimore 

Massachusetts 

KENDALL,  George  H.,  Head  of  Stand- 
ards Division,  Engineering  Department, 
Norton   Co.,  Worcester 

LEVI,  Elijah,  Ship  Draftsman,  Boston 
Navy  Y'ard,  Hull  Division,  Boston 

WINDLB,  Arthur  E.,  Cadet  in  Ground  Of- 
ficers' Training  School,  Aviation  Section, 
Signal  Corps  at  Massachusetts  Institute 
of  Technology.  Boston 

Michigan 

SMITH,  John  M.,  Draftsman,  The  Pres- 
cott   Co.,  Menominee 

Minnesota 

GUNNARSON,  Carl  A.,  Assistant  Superin- 
tendent, Department  of  Buildings  and 
Grounds.   University  of  Minnesota, 

Minneapolis 

PALMER,  Lloyd  J.,  Chief  Clerk,  Chief  En- 
gineer's Office,  Northern  States  Power 
Co.,  •  St.  Paul 

Missouri 

LUBKE,  Arthur  F.,  Consulting  Engineer, 

St.   Louis 

New  Jersey 

GAISSERT,  Herman  O.,  Mechanical  Engi- 
neer, Keuflfel  &  Esser  Co.,  Hoboken 

New  York 

BEROLZHEIMER,  Henry,  Student  In 
Chemical  Engineering,  Columbia  Univer- 
sity, New  York 

HILL,  Ernest  K.,  Machinist,  Thomas 
Morse  Aircraft  Corp.,  Ithaca 

PETERSEN,  Carl  E.,  Assistant  to  General 
Superintendent,  Morse  Dry  Dock  &  Re- 
pair  Co.,  Brooklyn 

POLDERMANS,  DANiBr,,  JE.,  Assistant 
Secretary  and  Treasurer,  Wonham,  Bates 
&  Goode,  Inc..  New  York 

OUo 

REHN,  Otto  F.,  Special  Apprentice.  Buck- 
eye Steel  Castings  Co.,  Columbus 

H.\MILT0N,  Harry  E.,  Efficiency  Foreman 
Coke  Plant,  The  Youngstown  Sheet  & 
Tube  Co..  Youngstown 

Oldahoma 

HIGLEV.  Frank  R.,  1st  Lieutenant.  Ord- 
nance Department,  Infantry  School  of 
Arms.  Fort   Sill 

Pennsylvania 

LEBAIR,  MOREAU  S.,  Assistant  to  Purchas- 
ing Agent,  Central  Construction  &  Sup- 
ply Co.,  Philadelphia 

MURDOCK,  Alexander,  Jr.,  Engineer,  D. 
L.  Taylor  Co.,  Inc.,  League  Island  Navy 
Yard  Philadelphia 

TIETZEL,  ALBBET  M.,  Designer  Coke-Plant 
Work,  Cambria  Steel  Co.,         Johnstown 

WOLFF,  John  F.,  Engineer,  The  Schwarz 
Wheel  Co.,  Frankford,  Philadelphia 

Rhode  Island 

SMITH,  Norman  H.,  Draftsman.  Potter  & 
Johnston  Machine  Co.,  Pawtucket 

Virginia 

DE  KLYN,  John.  Technical  Assistant.  Na- 
tional Advisory  Committee  for  Aeronau- 
tics. Hampton 

Canada 

STILES.  Edwin  M.,  Chief  Draftsman, 
Consolidated  Mining  &  Smelting  Co.. 

Trail.  B.  C. 
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SUTHERLAND,  William  F.,  Draftsman, 
Toronto  Hydro-Electric  System, 

Toronto 

WRIGHT,  William  G.,  Assistant  to  Con- 
sulting Naval  Engineer,  Department 
Naval  Service,  Ottawa 

WOONTON,  William  G.,  4  th  Year  Student 
at  Faculty  of  Applied  Science,  University 
of  Toronto,  Toronto 

APPLICATION     FOR     CHANGE     OF 
GRADING 

TROMOTION    FROM    ASSOCIATE 

New  Jersey 

MOLYNEUX,  George  E.,  Consulting,  De- 
velopment of  Inventions,  Special  Ma- 
cliinery,  Bayonne 

PROMOTION     FROM     ASSOCIATE-MEMBER 

Connecticut 

SCHAFER,  Robert  H.,  Mechanical  Super- 
intendent, Bridgeport  Brass  Co., 

Bridgeport 
SEWARD,  Herbert  L.,  Assistant  Professor 
of  Mechanical  Engineering,   Sheffield  Sci- 
entific School,  Yale  University, 

New  Haven 


Indiana 

WEBSTER,  Lawrence  B.,  Captain,  Ord- 
nance Department,  U.  S.  Reserves,  U.  S. 
Inspector  of  Ordnance,  Bartlett  Hay- 
ward   Co.,  Baltimore 

New  Jersey 

MARLOW,  Frank  W.,  Master  Mechanic, 
Armour  &  Co.,  Jersey  City 

Hawaii 

HIND,  Robert  R.,  Consulting  Sugar  House 
Engineer,  H.  Hackfeld  &  Co.,  Ltd. 

Honolulu 

promotion    FROM    JCNIOU 

Delaware 

ANDERSON.  Henry,  Jr.,  Assistant  Engi- 
neer, E.  I.  du  Pont  de  Nemours  &  Co., 

Wilmington 

District  of  Coliuubia 

LORD,  Harold  S.,  1st  Lieutenant  Engineer 
R.  C,  Purchasing  Officer  for  Engineer 
Supplies. 


IVlas§achusetts 

WYM.\N,  DwiGH'r  M.,  Mechanical  Engi- 
neer,  Aberthaw   Construction   Co., 

Boston 

New  York 

M.^HONEY,  John  F.,  Foreman  Draftsman, 
Motive  Power  Dept.,  Interboro  Rapid 
Transit  Co.,  New  York 

WHITING,  Richard  A.,  Engineering  De- 
partment, New  York   Edison   Co., 

New  York 


Pennsylvania 

HALDEMAN.    Paul   C, 
Lukens  Steel  Co., 


Master   Mechanic, 
Coatesville 


SU.MMARY 

New  Applications 134 

Applications  for  change  of  grading  : 

Promotion    from    Associate 1 

Promotion  from  Associate-Member....  8 

Promotion    from    Junior 6 

Total 149 


EMPLOYMENT  BULLETIN 


'I  ^ HE  SECRETARY  considers  it  a  special  obligation  and  pleasant  duty  to  make  the  office  of  the 

■*         Society  the  medium  for  assisting  members  to  secure  positions,  by  putting  them  in  touch  with 

special  opportunities  for  which  their  training  and  experience  qualify  them,  and  for  helping  any- 

one  desiring  engineering  services.     The  Society  acts  only  as  a  clearing  house  in  these   matters. 


In  Jorwarding  applications,  stamps  should 
be  enclosed  for  transmittal  to  advertisers ; 
applications  of  non-members  should  be  accom- 
panied by  a  letter  of  reference  or  introduction 
from  a  member,  such  reference  letter  to  be 
filed  with  the  Society.     Copy  for  The  Journal 

should  be  in  by  the  twelfth  of  the  month. 

GOVERNMENT  REQUESTS 

MEN  WANTED  AT  ONCE  for  Govern- 
ment work  in  Division  of  Trade  Tests  as  a 
Committee  on  Classification  of  Personnel  in 
the  Army — to  engage  in  preparation  of  data 
and  questions  and  also  outline  possible  per- 
formance tests  to  be  used  in  carrying  out  the 
work  in  the  possible  trade  ability  of  men  in 
the  camps  and  cantonments,  or  some  of  the 
work  in  the  new  draft.  Must  be  men,  if 
possible,  broadly  familiar  with  wide  variety 
of  industries  and  competent  to  formulate  or 
assist  in  formulating  questions  to  be  used 
in  these  matters,  correspondence  with  or 
visits  to  individuals  or  camps  nearby,  from 
whom  they  can  obtain  original  data,  or  con- 
firmation and  testing  of  data  which  has  been 
prepared,  and  otherwise  in  assisting  in  the 
preparation  of  this  material.  Subsequently  to 
probably  be  located  in  the  various  camps  and  • 
cantonments  to  cooperate  with  the  Army 
Personnel  Officers  in  the  application  of  data 
which  have  been  prepared  and  obtained. 
2584. 

DRAFTSMEN  for  Bureau  of  Ordnance, 
Navy  Department.  Graduates  in  mechanical 
engineering  from  a  technical  school  or  college 
of  recognized  standing  and  who  have  had 
some  drafting  experience,  or  men  who  are 
competent  designers  of  heavy  machinery, 
engines  or  shop  tools  and  have  had  a  num- 
ber of  years'  drafting-room  experience.  Pay 
ranges  from  .$4  to  $6.88  a  day,  depending 
upon  the  qualifications  of  the  draftsmen. 
2585. 

MEN  for  Inspection  Division  Ordnance  De- 
partment,  with    both    technical   training   and 


shop  experience  and  who  are  beyond  the  draft 
age ;  those  accepted  will  be  commissioned. 
Also  men  within  draft  age  who  have  the 
required  qualifications  and  are  not  in  the 
first  class  will  be  considered  for  commissions. 
2586. 

ONE  HUNDRED  CANDIDATES  for  com- 
missions in  Ordnance  Officers'  Reserve  Corps 
required  for  Trench  Warfare  Section  of  Ord- 
nance Department.  Men  over  draft  age,  phys- 
ically sound,  of  good  character,  with  busi- 
ness experience,  university  training  and 
technical  skill  particularly  needed.  Applica- 
tion form  will  be  forwarded  by  the  Society. 
2588. 


POSITIONS  AVAILABLE 

SALESSIAN,  preferably  experienced  on 
conveying  machinery.  Splendid  opening  with 
good  future  for  right  man.  Please  give  full 
details  of  experience,  age,  salary  expected, 
etc.  Location  Missouri.  Record  and  appli- 
cations confidential.     1186-C. 

THE  WESTERN  ELECTRIC  CO.  has 
opportunities  for  physicists,  engineers,  de- 
signers and  draftsmen  for  work  of  research, 
development  and  design  related  to  problems 
of  telephonic,  telegraphic  and  radio-communi- 
cation, which  are  matters  of  public  import- 
ance. Both  temporary  and  permanent  posi- 
tions are  open.  Apply  by  letter,  not  in  per- 
son to  F.  B.  Jewett,  Chief  Engineer,  463 
West   St.,   New   York   City.     2178-C. 

MECHANICAL  ENGINEER,  technical 
graduate,  with  several  years'  experience  along 
general  and  mechanical  lines.  One  conversant 
with  industrial  machine  design  preferred. 
Permanent  position  with  large  corporation. 
State  age,  college,  previous  experience  and 
salary  desired.     Location  Cleveland.     2023-C. 

MECHANICAL  DRAFTSMAN.  Young  col- 
lege graduate  preferred.  General  industrial 
mechanical-engineering  work.     Permanent  po- 


sition with  large  corporation.  State  age,  col- 
lege, experience  if  any,  and  salary  desired. 
Location  Cleveland.     2024-C. 

SALES  MANAGER.  Engineer  experienced 
in  estimating  and  selling  to  hold  responsible 
position  in  long-established  engineering  and 
contracting  business  of  an  incorporated  com- 
pany. Possible  opportunity  to  become  finan- 
cially interested.  Give  age  and  experience  in 
reply.     017-C. 

METALLURGIST  of  good  training  and 
reasonable  experience  for  work  along  lines 
of  heat  treatment,  experimentjition,  machine 
grinding,  tube  and  steel  production  and  gas 
producers.     Location  Ohio.     023-C. 

DRAFTSMAN,  experienced  in  flour-mill, 
grain-elevator,  power-transmission,  elevating 
and  conveying  machinery.  Location  Kansas. 
024-C. 

DRAFTSMAN  -  DESIGNER  on  electrical 
machinery,  etc.  Salary  $1500  to  $1800.  Lo- 
cation Bayonne,   N.  J.     026-C. 

ENGINEER  AND  DRAFTSMAN  on  design- 
ing of  marine  machinery  in  a  large  and  long- 
established  corporation.  Location  near  New- 
York.      028-C. 

GENERAL  SUPERINTENDENT  for  plant 
near  New  York  with  over  1200  employees. 
Applicant  must  have  a  technical  training, 
a  highly  developed  technique  in  widely  dif- 
ferent fields,  a  keen  sense  of  justice,  obvious 
abilit.v  to  be  a  successful  executive  in  a 
democratic  organization,  and  a  thorough 
appreciation  of  the  importance  of  making 
deductions  from  facts  alone.  The  man 
chosen  for  the  position  will  be  given  oppor- 
tunity to  learn  technique  and  establish  him- 
self in  the  confidence  and  esteem  of  the 
personnel.  He  will  probably  not  be  given 
full  responsibility  within  a  year.  Depart- 
ment is  one  of  very  large  organization  and 
affords  opportunity  for  advancement.     032-C. 
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MECHANICAL  ENGINEER  AND  MAS- 
TER MECHANIC.  American  preferred,  30 
to  50  years  of  age,  for  factory  employing 
about  500  people.  Well-equippea  machine 
sbop  for  repairs  and  manufacture  of  new 
machinery.  Really  capable  man  wanted  who 
has  sufficient  training  and  experience  to 
qualify  him  for  his  work.  Must  be  a  tech- 
nical graduate,  wiUi  thorough  practical  ex- 
perience ;  able  to  handle  men  ;  sober,  reliable 
and  ambitious.  Suitable  salary  and  good 
future  assured  to  right  man.  Reply  by  letter, 
stftting  experience  and  qualifications.  Loca- 
tion,  N.  J.     033-C. 

YOUNG  MECHANICAL  ENGINEER  with 
three  or  four  years'  practical  experience  out 
of  college,  for  chemical  testing  of  boilers, 
fans,  pumps,  etc.  Salary  depends  on  man. 
Apply  by  letter.  Location  New  York,  with 
occasional   trips  in   the   East.      039-C. 

DRAFTSMAN  for  New  York  office.  Man 
over  30  years  of  age  who  is  capable  of  devel- 
oping suggested  ideas  in  machine  tools.  Will- 
ing to  pay  $40  per  week  or  more  to  man 
of  more  than  average  ability.     040-C. 

DRAFTSMEN  .\ND  DESIGNERS  for  rou- 
tine copper-  and  brass-mill  work.  Several 
men  who  are  qualified  to  accept  such  a  posi- 
tion. Long  experience  in  a  copper  or  brass 
mill  not  absolutely  essential,  but  a  good 
mechanical  knowledge  is.  Location  Elizabeth, 
N.   J.     0-12-C. 

YOUNG  ENGINEER  capable  of  handling 
boiler  tests  to  determine  the  most  economical 
operation  under  various  grades  of  coal  and 
under  different  station  loadings.  Should  be 
familiar  with  boilers,  stokers,  methods  of 
testing  and  the  working  up  of  the  tests.  Lo- 
cation Poughkeepsie,  N.  Y.     044-C. 

ELECTRICAL  OR  MECHANICAL  EN- 
GINEERING GRADUATE  in  works-engineer- 
ing division.  Prefer  man  with  experience 
along  lines  of  industrial  power-house  and 
electrical  engineering.  Location  Connecticut. 
045-C. 

APPRAISAL  ENGINEERS  who  have  the 
experience  and  are  competent  to  make  ap- 
praisal of  equipment  and  machinery  for  by- 
product coke-oven  plants,  chemical  plants, 
bituminous  coal  mines,  etc.  Prefer  to  en- 
gage competent  parties  In  Milwaukee  or  Chi- 
cago.     047-C. 

YOUNG  EFFICIENCY  ENGINEER  with 
practical  experience  in  time  study,  rate  set 
ting,  piece,  premium  and  bonus  systems,  as 
assistant  to  head  of  department  Must  be 
able  to  supervise.  Excellent  opportunity. 
Give  age,  education,  previous  experience,  sal- 
ary desired,  etc.  Reply  Efficiency  Depart- 
ment, P.  O.  Box  400,  Cleveland,  Ohio.     052-C. 

HIGH-GRADE  TECHNICAL  SALES  EN- 
GINEERS with  personality,  and  experienced 
in  gasoline  trucks.  Men  who  are  pro- 
ducers, have  made  big  money  and  who  are 
able  to  stand  prosperity.  Experience  must 
cover  gasoline  truck  sales.  References  must 
be  without  question.     054-C. 

ASSISTANT  TO  SUPERINTENDENT  of 
mechanical  department,  a  portion  of  the 
time  as  draftsman.  Must  be  a  technical 
graduate  engineer  with  at  least  five  years' 
experience  in  an  industrial  plant,  preferably 
a  glass-manufacturing  concern.  One  having 
some  experience  in  handling  men  and  who 
has  been  successful  in  getting  results  in 
general  plant  construction,  upkeep  and  main- 
tenance, and  also  construction  and  mainte- 
nance of  machinery,  power  plants  and  glass- 
house furnaces.  Location  New  York  State. 
056-C. 


DRAFTSM.\N  experienced  in  glass-house  or 
steel-furnace  design  and  construction  ;  'must 
have  several  years'  experience.  Location  New 
York  State.     057-C. 

DR.A.FTSMAN  experienced  in  general  in- 
dustrial plant,  machinery  repair  and  upkeep. 
Location  New   York  State.     05S-C. 

DRAFTSMAN  with  at  least  six  months'  ex- 
perience in  mechanical  designing  for  depart- 
ment of  experimental  engineering.  Must  have 
original  ideas  and  initiative.  Salary  to  start 
$1200.      Location   Connecticut.      059-C. 

DETROIT  S.ALES  REPRESENTATIVE. 
Capable  engineer  to  handle  steam-heating  spe- 
cialties in  Michigan.  Salary,  commission  and 
expenses.     State  experience  fully.     060-C. 

ENGINEER  skilled  in  the  design  of  small 
steam  turbines  to  design  an  efficient  steam 
turbine  of  less  than  10  hp.  Temporary  po- 
sition.    Location  Pennsylvania.     064-C. 

CHIEF  ENGINEER  to  run  plant  of  2400 
boiler  hp.  situated  in  New  Jersey.  Must 
have  had  practical  experience  with  Corliss 
engines,  condensing  and  auxiliary  apparatus 
and  methods  of  securing  economical  boiler 
operation.  Must  be  able  to  control  help.  Me- 
chanical experience  necessary,  technical  ex- 
perience  desirable.      065-C. 

BOILER  -  ROOM  EFFICIENCY  MAN. 
Young  man  who  has  tact,  a  pleasing  per- 
sonality and  the  perseverance  to  get  the 
desired  results.  Should  have  a  general 
knowledge  of  power  plants  and  their  oper- 
ation and,  if  possible,  actual  experience  in 
the  operation  of  a  power  plant.  Salary 
commensurate  with  ability  to  produce  re- 
sults.     Location    Rhode    Island.      066-C. 

HIGH-GR-iDE  MECHANICAL  EN 
GINEERS  of  construction  experience  for 
work  on  powder  and  explosive  plants  for 
U.  S.  Government.  Apply,  stating  age,  na- 
tionality, experience,  references  and  salary 
desired.      Location   Delaware.     067-C. 

SALES  ENGINEER,  between  25  and  30, 
for  condenser  and  cooling  plants.  State  ex- 
perience, salary  expected,  and  give  references. 
Location  Pennsylvania.     072-C. 

S.4.LESM.\N  experienced  in  high-class 
Diesel  or  semi-Diesel  fuel-oil  engines.  Un- 
usual opportunity  on  a  salary  and  commis- 
sion basis  in  desirable  territory,  covering  a 
superior  line  of  engines.  State  age,  educa- 
tion, experience,  etc.  Location  Illinois.  07o-C. 

S.-VLES  ENGINEER,  high-class  man,  ex- 
perienced in  sale  of  Diesel  or  semi-Diesel 
fuel-oil  engines ;  man  of  strong  personalit.y, 
capable  of  organizing  and  superintending 
agencies.  A  very  attractive  opportunity.  Give, 
in  confidence,  age,  education  and  experience. 
Location   Illinois.     074-C. 

ASSISTANT  AND  FOLLOW-UP  MAN  on 
operation  of  shell  shop.  Should  be  system- 
atic and  painstaking  and  have  a  general 
knowledge  of  mechanical  drawings  to  readily 
identify  parts  and  keep  account  of  work  in 
the  shop.     Location   New   Jersey.     075-C. 

GENERAL  FOREMAN  for  factory  employ- 
ing 100  men.  Must  be  competent  executive 
and  experienced  in  manufacture  of  three-jaw 
independent  chucks.  Location  Chicago,  III. 
076C. 

MECHANICAL  ENGINEER  with  executive 
ability,  experienced  as  experimental  engineer 
on  woodworking  machinery.  Salary  depends 
on  man.     Location  Middle  West.     077-C. 

SUPERINTENDENT  in  machine  shop  em- 
ploying about  100  men.     Technically  trained 


man  who  has  had  actual  experience  as  su- 
perintendent of  a  machine  shop.  Product  is 
hand  elevating  trucks  for  use  in  factory 
transportation.  Location  Massachusetts. 
080-C. 

TOOL  DRAFTSMEN  for  engineering  de- 
partment of  concern.  Brooklyn.  Pay  to 
start  is  $35  a  week,  with  promotion ;  4S 
hours  a  week.     081-C. 

DESIGNER  experienced  on  hydraulic 
presses  and  pumps.  State  experience  and 
past   connections.     Location   Illinois.     0S2-C. 

MECHANICAL  DRAFTSMAN  for  perma- 
nent position.  Working  conditions  and  pros- 
pects good.     Location  Minnesota.     0S3C. 

TOOL  DESIGNER.  High-grade  man  experi- 
enced on  heavy  automatic  screw-machine 
tools.  Must  be  capable  of  standardizing  tools 
and  records.  Write,  giving  full  details  as  to 
experience,"  references  and  salary  expected. 
085-C. 

SUPERINTENDENT  for  boiler  shop  com- 
bined with  heavy  tank  and  plate  works,  also 
making  light  tank  work,  stacks,  breechings, 
etc.  Desire  man  of  executive  ability,  organ- 
izer and  one  who  can  handle  foremen  and 
men  for  highest  efficiency.  State  experience 
and  salary  expected,  also  when  available.  Lo- 
cation Middle  West.     086-C. 

DR.\FTSM.\N  who  is  an  experienced  de- 
signer of  railway  cars,  to  design  draft  gear, 
journal  boxes,  etc.,  and  make  engineering 
calculations  relative  to  same.  Rate  of  pay 
In  accordance  with  the  ability  of  the  man 
and  general  rate  prevailing  for  such  services 
at  the  present  time.  Wanted  for  a  perma- 
nent position.  Location  New  York  State. 
0S7-C. 

STAFF  OF  100  BIG  MEN  wanted  by 
large  industrial  plant  in  Alabama  engaged 
in  important  Government  work.  Superin- 
tendents, assistants,  foremen  and  chief  oper- 
ators are  needed.  Chemical,  electrical, 
electrochemical,  gas,  liquid  air.  refrigerat- 
ing and  mechanical  engineers,  all  with  oper- 
ating experience;  college  men  with  technical 
training,  and  familiar  with  cement,  power. 
refrigerating,  chemical,  sugar-refining  and 
electric  plants :  operators  experienced  on 
mining  and  milling  machinery,  crushers,  con- 
veyors, compressors,  furnaces,  kilns,  ovens. 
Competent  men  will  be  trained  in  the  pro- 
cesses, paid  good  salaries  during  instruc- 
tion, and  given  an  attractive  coutract  as 
soon  as  qualified.  State  age,  nationality  and 
experience.     OSS-C. 

MEN  AVAILABLE 

SUPERVISING  FUEL-EFFICIENCY  AND 
WATER-SOFTENING  ENGINEER.  Member, 
under  40,  with  technical  education  and  18 
.vears'  experience  in  the  construction  and 
operation  of  steam  plants,  the  handling  of 
all  classes  of  men,  the  testing  and  chemical 
treatment  of  waters,  and  in  the  burning  and 
testing  of  gas,  oil  and  all  grades  of  anthra- 
cite and  bituminous  coals.  Knows  how  to  ob- 
tain results.  Position  must  carry  full  au- 
thority and   pay   not  less   than  $4000.      C-54. 

CHIEF  ENGINEER  OR  MASTER  ME- 
CHANIC with  thorough  technical  and  prac- 
tical experience  covering  construction,  oper- 
ation and  upkeep  of  steel  plant.  Specialty 
metallurgical  work,  heating  and  melting  fur- 
naces.     C-55. 

S.\FETY  ENGINEER  with  six  years'  thor- 
ough technical  and  practical  experience  in 
this  capacity  with  large  steel  works  in  Penn- 
sylvania.    C-5C. 
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ELECTPaCAL  -  ENGIXEERING  GEAD- 
-  UATE  with  two  years'  mechanical  experience 
in  design  of  oil-well  tools  and  machinery, 
including  gas  engines,  compressors,  pumping 
jacks,  etc. ;  also  experienced  in  design  of 
machinery  for  manufacturing  6-in.  shells. 
Student  of  Alexander  Hamilton  Institute. 
Prefers  Government  work,  but  will  consider 
anything  paying  over  $125  per  month.     C-57. 

EXECUTIVE  MANAGER.  An  executive  of 
ability  and  aggressiveness,  a  mechanical, 
technical  graduate,  at  present  employed,  de- 
sires to  conn-ect  with  a  manufacturer  whose 
business  may  need  systematizing  and  building 
up  as  to  organization  and  production.  Has 
had  a  varied  experience  in  different  branches 
of  manufacturing,  operating  industrial  plants 
along  lines  of  scientific  management,  and  is 
fully  conversant  with  modern  methods  of 
manufacturing  and  marketing  products.  Only 
interested  in  a  permanent  position  offering 
good  possibilities  for  improvement.     C-58. 

MECHANICAL  ENGINEER.  Member, 
technical  graduate  with  over  20  years'  shop 
and  mill  experience  wishes  to  locate  with 
large  New  England  concern  in  executive  ca- 
pacity. An  important  opening  only  consid- 
ered.     Now   employed.      C  59. 

MECHANICAL  ENGINEER  experienced  in 
the  design  of  power  plants,  industrial  plants, 
heating,  ventilating,  etc.  Has  held  executive 
positions  and  had  charge  of  men.  Desires 
responsible  position.     C-60. 

AVAILABLE  FOR  GOVERNMENT  SER 
VICE  MARCH  1— INDUSTRIAL  AND  PRO- 
DUCTION ENGINEER  with  17  years'  manu- 
facturing experience  in  metal-working  trades. 
At  present  chief  of  production  at  plant  em- 
ploying 2600.  Practical  man,  with  excep- 
tional experience,  who  desires  to  enter  Gov 
ernment  service.     C-61. 

STEAM  ENGINEER  wants  position  with 
large  power  or  industrial  company  :  six  years' 
technical  training  in  electrical  and  mechan- 
ical engineering,  five  years'  experience  in 
steam-power  work  ;  familiar  with  all  types  of 
steam  and  electrical  equipment.  Associate- 
member,  A.  S.  M.  E.  Can  furnish  the  best 
references.     Will  be  available  March  1.     C-62. 

MECHANICAL-ELECTRICAL  ENGINEER. 
Columbia  graduate,  at  present  employed  as 
manager  of  a  very  large  concern,  desires  po- 
sition as  sales  manager  or  superintendent. 
Experienced  in  internal-combustion  engines 
and  foundry  and  machine-shop  practice,  gas 
producers,  power  installations  and  marine 
power  plants.  Unusual  business  and  tech- 
nical training.  Fully  conversant  witli 
French,  Italian  and  Spanish.  Minimum  sal- 
ary  to   start    $4000.      C-63. 

MECHANICAL-ELECTRICAL  ENGINEER. 
Cornell  graduate,  age  32,  married,  desires 
executive  position  in  the  production  or  manu- 
facturing department  of  a  progressive  con- 
cern where  initiative  and  tact,  coupled  with 
past  training  and  experience,  will  be  of  maxi- 
mum value  toward  further  advancement ;  ex- 
perienced in  machine-tool  operation,  design  of 
labor-saving  devices  and  special  and  auto- 
matic metal-working  machinery  :  systematiz- 
ing, production  engineering,  etc. :  first-class 
references  as  to  character  and  ability.  Avail- 
able on  two  weeks'  notice.     C-64. 

INSTRUCTOR  OR  ASSISTANT  PROFES- 
SOR OF  MECHANICAL  ENGINEERING. 
Technical  graduate  with  shop,  drafting-room 
and  teaching  experience ;  can  also  handle 
military  instruction.  Services  available  at 
end  of  present  semester.  Location  preferred 
Eastern  or  Middle  Western   States.     C-65. 

MANUFACTURING  ENGINEER.  33,  mar- 
ried,  desires   permanent  responsible  position. 


Thorough  mechanical  and  efficient  production 
experience  with  fine  machines  and  sheet- 
metal  goods.  Present  duties  deal  with  labor- 
saving  devices,  estimates,  investigations,  rates 
and  bonus  layouts,  instructions,  etc.  Salary 
$2500.     C-66. 

MECHANICAL  OR  WORKS  ENGINEER. 
Technical  graduate,  age  30,  married.  Good 
organizer  and  executive,  experienced  in  de- 
sign, construction  and  maintenance  of  paper 
mills  and  metal-manufacturing  plants  and 
in  management  of  shop,  yard,  office  and  draft- 
ing-room forces.  Location  Eastern  States 
preferred.      C-67. 

POWER-PLANT  ENGINEER  with  26 
years'  experience.  Can  build  and  operate. 
C-6S. 

MECHANICAL  ENGINEER  AND  SUPER- 
INTENDENT. American,  with  14  years' 
practical  and  theoretical  experience.  Spe- 
cialist in  steam,  air,  gas,  oil  and  water  en- 
gineering specialties  ;  machine-tools,  fixtures 
and  shop  equipment ;  shop  maintenance,  ef- 
ficiency, engineering  testing  and  production 
engineering.  Executive  who  can  go  into  shop 
and  do  things.  Successfully  held  positions 
involving  above.  At  present  employed.  Salary 
$3000.      C-69. 

MECHANICAL  ENGINEER  desires  execu- 
tive position  in  organization  where  small  or 
medium-sized  work  is  manufactured.  Fourteen 
years'  practical  experience  as  tool  and  die 
maker,  tool  and  automatic-machine  designer 
and  chief  designer.  .\t  present  assistant  works 
manager  in  one  of  the  best  tool-manufactur- 
ing concerns  in  the  country.  Present  salary 
$2500   plus   bonus.      C-70. 

MECHANICAL  ENGINEER  OR  EN- 
GINEER OF  CONSTRUCTION.  Junior  mem- 
ber, age  27,  University  of  Pennsylvania  grad- 
uate, married,  class  4-A  Federal  draft.  En- 
gaged in  gas,  by-product  coke,  benzol  recovery 
and  power  plants,  erection  and  operation. 
Desires  permanent  position  with  growing  con- 
cern where  merit  is  appreciated.  At  present 
emplo.Ted.  Best  of  references.  Salary  to 
start  $175.      C-71. 

CHIEF  DRAFTSMAN  OR  PRODUCTION 
ENGINEER.  Eleven  years'  experience  in 
general  engineering,  charge  of  design  of  in- 
ternal-combustion engines,  railway  cars  and 
equipment,  furnaces,  plant  layouts,  installa- 
tion of  machinery,  automatic  machinery,  jigs 
and  tools,  production,  efficienc.v  and  routing. 
At  present  in  charge  of  technical  and  me- 
chanical problems  in  consulting  capacity.  Po- 
sition must  be  permanent.  Location  New 
York  City  or  vicinity.  Salary  $2200  to  $2500. 
C-72. 

INSTRUCTOR  OR  ASSISTANT  PROFES- 
SOR OF  INDUSTRIAL  ENGINEERING, 
.Junior  member,  age  26,  married,  M.  E.  from 
prominent  Eastern  universit.v,  is  looking  for 
a  change  where  he  will  have  charge  of  the 
shopwork  and  teach  subjects  in  industrial 
engineering.  Has  had  general  mechanical  ex- " 
perience  and  since  graduation  studied  and 
worked  under  a  pioneer  in  the  teaching  of 
scientific  management  For  three  years  has 
taught  shopwork  under  applied  methods  of 
shop  management,  had  charge  of  the  machine 
shop  and  taught  time  study,  cost  accounting. 
etc.  Would  assume  new  duties  about  Septem- 
ber 1.  but  is  desirous  of  starting  corre- 
spondence now  with  those  interested.  Prefers 
to  locate  in  the  Bast.  Minimum  salary  $1600. 
C-73. 

ASSISTANT  TO  EXECUTIVE  OR  EX- 
PERIMENTAL ENGINEER.  Stevens  M.  E. 
graduate,  28,  married,  finishing  present  en- 
gagement some  time  in  March.  Three  years' 
successful  experience  in  executive  and  experi- 


mental work  in  natural  gas,  two  years  in 
power-plant  operation.  Possesses  energy,  in- 
itiative, self-confidence  and  unusual  mathe- 
matical ability.  Desirous  of  securing  a  po- 
sition with  large  industrial  or  engineering 
concern.  Position  must  be  permanent  and 
offer  a  future.  Initial  salary  not  a  primary 
consideration.      C-74. 

DESIGNING  ENGINEER.  CHIEF 
DRAFTSMAN  OR  MECHANICAL  EXECU- 
TIVE, age  36,  technically  qualified  ;  practical 
and  supervising  experience  and  competent  to 
design,  develop  and  standardize  mechanical 
products,  particularly  machines  involving 
complex  mechanism  and  covering  a  range  of 
sizes,  or  to  organize  or  direct  a  department 
for  such  work.  Specialized  knowledge  of  de- 
sign and  production  of  a  leading  line  of  high- 
grade  textile  machinery  and  accessories,  also 
valuable  experience  on  steam  and  hydraulic 
appliances.  Prefers  connection  with  growing 
concern  whose  expansion  calls  for  establish- 
ment of  mechanical-development  department, 
handling  problems  of  product  and  equipment. 
Salary   $3500.      C-75. 

EXECUTIVE  OR  ASSISTANT  SUPERIN- 
TENDENT, American,  technically  educated, 
age  36.  Practical  mechanic,  familiar  with 
design  of  special  machinery,  tool,  jigs,  fix- 
tures, etc.,  for  manufacturing  duplicate  parts 
on  interchangeable  system.  Twelve  years  in 
drafting  room,  part  of  time  as  chief  drafts- 
man ;  six  years'  shop  experience,  one  as  fore- 
man. Salary  $2500.  Location  preferred 
Eastern   States.     C-76. 

MECHANICAL  ENGINEER,  Associate- 
member,  age  34,  with  12  years  of  broad  ex- 
perience in  designing  and  construction  of 
various  automatic  and  special  machinery. 
Practical  man  with  executive  ability  and 
thoroughly  versed  in  modern  methods  of  in- 
terchangeable manufacturing.  At  present 
connected  with  a  large  corporation,  but  de- 
sires permanent  position  with  prospects  for 
future  advancement.     Salary  $3000.     C-77. 

MECHANICAL  AND  MARINE  EN- 
GINEER, age  40,  with  15  years'  experience 
in  the  design  and  construction  of  ships  and 
power  equipment,  engines,  boilers  and  aux- 
iliaries :  also  experienced  along  general  en- 
gineering lines  and  electricity.  Thoroughly 
competent  to  handle  men  and  take  charge  of 
the  design  and  construction  of  merchant 
ships  and  machinery.  Good  reasons  for 
wanting  to  make  change.     C-78. 

MECHANICAL  ENGINEER  with  10  years- 
experience  in  building  and  tool  valuations 
and  field  engineering  along  the  lines  of  mill 
and  power  buildings.  Now  open  for  engage- 
ment     Location   Chicago   or   vicinity.      C-79. 

SALES  ENGINEER.  Member,  age  34.  ex- 
perienced in  the  manufacture  and  selling  of 
iron  and  steel,  wishes  position  with  high-class 
firm  as  production  or  sales  engineer.  At 
present  employed.     C-SO. 

PLANT  ENGINEER.  Member,  age  39. 
with  12  years'  experience  in  plant  upkeep, 
designing  new  buildings  and  equipment,  labor- 
saving  and  material-handling  devices,  repairs 
to  machinery  or  equipment,  power,  light,  heat 
and  plumbing.  At  present  and  for  past  five 
years  with  large  metal-working  plant.  Record 
or  experience  and  references  to  those  inter- 
ested.    C-81. 

TECHNICAL  GRADUATE  (1904),  member 
A.S.M.E.,  now  employed  as  mechanical  en- 
gineer and  managing  two  steam-turbine 
plants,  desires  executive  position  with  large 
manufacturer  or  public-utility  company.  Ex- 
perienced in  design,  construction  and  main- 
tenance of  high-tension  sub-stations,  steam 
plants,  piping,  buildings,  steam  and  electrical 
equipments.  Best  references.  Locality  East- 
ern  States  preferred.     C-82. 
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Saving 


Fuel    Through    Operating    Economies 
in  Electric  Street  Railways 

THE  Electric  Railway  War  Board  has  recently  made  public 
the  report  made  last  December  by  a  committee  appointed 
to  investigate  the  fuel  savings  possible  on  the  street  railways 
in  Washington,  D.  C. 

The  report  covers  partly  conditions  peculiar  to  the  city  of 
Washington,  but  also  touches  upon  subjects  of  general  interest 
to  electric  street  railways. 

The  report  shows  that  the  present  system  of  car  stopping 
at  every  coi-ner  (in  some  cases  because  of  local  regulations, 
even  when  there  are  no  passengers  to  take  on  or  discharge) 
involves  a  considerable  delay  in  the  operation  of  the  cars  and 
-a  material  increase  in  the  consumption  of  the  coal.  The  com- 
mittee recommends,  therefore,  the  use  of  the  skid-stop  plan, 
■or  stopping  at  alternate  corners,  as  well  as  the  elimination  of 
stopping  at  rapid-transit  corners  and  other  minor  delays  in 
■operation. 

Another  recommendation  covers  the  elimination  of  the  pres- 
■ent  system  of  running  an  unnecessary  number  of  cars  to  the 
far  end  of  lines  where  there  is  not  enough  traffic.  It  is  be- 
jlieved  that  for  the  Washington  railways  the  elimination  of 
unnecessary  mileage  would  save  approximately  3200  tons  of 
■coal  per  year. 

Still  another  recommendation  covers  the  generation  of  the 
•entire  power  load  for  the  two  lines  operating  in  the  city  at 
Tthe  most  efficient  plant  of  one  of  these  companies.  It  has  been 
found  that  because  of  various  existing  conditions  one  plant  is 
.able  to  operate  with  1.9  lb.  of  coal  per  kw-hr.,  while  the  other 
two  plants  consume  2.6  lb.  and  4.1  lb.,  respectively.  Making 
■suitable  allowance  for  losses  in  transmission,  the  saving  in  coal 
from  shixtting  down  these  two  latter  plants  is  estimated  at 
"9700  tons  per  year. 

A  suggestion  which  might  apply  to  a  good  many  cities  be- 
sides Washington,  of  course  with  proper  modifications  to  meet 
.local  conditions,  refers  to  staggering  office  hours  of  Govern- 
ment employees.  It  seems  that  there  are  nearly  50,000  Gov- 
•emment-department  employees  who  are  dismissed  each  day  at 
4.30  p.m.  This  requires  a  material  increase  in  the  number  of 
■cars  after  4  p.m.,  which  can  in  a  general  way  be  attributed  to 
the  necessity  for  carrying  department  employees.  Most  of 
these  additional  ears,  it  is  to  be  noted,  make  only  two  round 
trips. 

If  the  office  hours  were  staggered  so  as  to  begin  at  15-min. 
intervals  from  8.30  a.m.  to  9.15  a.m.  and  to  close  correspond- 
ingly from  4.00  p.m.  to  4.45  p.m.,  considerable  relief  would  be 
■obtained  in  street  congestion  and  a  saving  effected  in  coal. 
It  is  estimated  that  on  such  a  basis  the  rush-hour  cars  could 
make  three  trips  instead  of  two,  which  would  cut  down  the 
■number  of  additional  cars  required  for  this  purpose  by  a 
third. 

It  is  intez'esting  to  note  that  while  the  total  consumption 
of  coal  on  the  Washington  street  railways  amounted  to  about 
12,760  tons  per  month,  the  recommended  savings  would  reduce 
this  consumption  by  25,790  tons  per  year.  {Electric  Railway 
■  Journal  vol.  5L  no.  6.  February  9,  1918,  pp.  267-270) 


Reorganization  of  the  Quartermaster  General's 

Ofhce 

Reorganization  of  the  staff  of  the  Quartermaster  General 
was  completed  by  Gen.  George  W.  Goethals,  Honorary  Member 
Am.Soe.M.E.,  on  January  26,  and  in  addition  to  a  general  re- 
arrangement of  the  administrative  boards,  it  includes  the  stor- 
age and  traffic  service  for  the  general  staff. 

In  the  general  scheme  of  the  new  organization  there  are 
three  service  bureaus,  but  the  Storage  and  Traffic  Organization, 
comprising  four  operative  divisions,  is  largest  by  an  additional 
bureau  called  the  Distribution  Priorities  Bureau.  The  function 
of  this  service  will  be  to  advise  the  Director  of  Storage  and 
Traffic  with  respect  to  all  matters  of  priority  and  distribution 
and  to  secure  data  on  which  to  base  the  apportionment  of  the 
use  of  storage,  transportation  and  embarkation  facilities  among 
the  various  operating  divisions. 

The  three  other  bureaus  embodied  in  the  new  organization 
are  as  follows : 

The  General  Administrative  Bureau  has  control  of  the  prep- 
aration of  data  and  orders  for  executive  action,  verification 
and  approval  of  estimates  and  supervision  of  general  adminis- 
trative procedure  in  the  various  offices  of  the  Quartermaster's 
Corps.  It  also  includes  an  Information  and  Statistics  Sec- 
tion and  a  Contract  Supervision  Section, 

The  second  bureau  is  the  Quartermaster's  Supply  Control 
Bureau,  which  comprises  a  Requirement  Branch,  a  Distribution 
Branch  (for  both  domestic  and  overseas  troops),  and  an  Ad- 
ministrative Branch. 

The  third  is  the  Professional  and  Planning  Staff,  which 
supervises  and  orders  all  matters  relating  to  office  service,  ad- 
ministrative methods,  operating  methods,  industrial  research, 
industrial  relations  and  kindred  matters  for  several  operating 
bureaus. 

In  the  reorganization  of  the  immediate  staff  of  the  Quarter- 
master General  several  operating  divisions  have  been  created, 
each  having  its  own  Procurement  Branch  and  Production 
Branch. 

The  above  information  is  taken  from  the  Engineering  News- 
Record  of  Feb.  7,  1918,  vol.  80,  no.  6,  pp.  248-250.  The 
article  has  two  charts,  of  which  the  second  gives  the  personnel 
of  the  chief  division  of  the  Quartermaster's  Corps. 

U.  S.  Plans  to  Use  Surplus  Northwest  Water 
Power  in  War 

The  Government  is  preparing  to  use  the  surplus  water 
power  of  the  Northwest  for  war  industries. 

A  survey  will  be  the  first  step.  It  was  ordered  last  Decem- 
ber by  the  power  committee  of  the  Council  of  National  De- 
fense. C.  0.  Frisbie,  of  Chicago,  president  of  the  Wood 
Products  Co.  at  Cornell,  Wis.,  and  head  of  the  Chippewa 
Valley  Operative  Association,  was  selected  for  the  task,  and 
will  begin  at  once. 

The  power  committee  has  asked  for  the  following  informa- 
tion: 
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How  much  power  is  developed  from  Government  and  pri- 
vate dams  in  Minnesota  and  Wisconsin? 

Plow  much  additional  power  can  be  obtained  by  improve- 
ment of  the  present  facilities! 

How  much  surplus  over  the  present  needs  of  industries  and 
municipalities  can  be  produced? 

How  much  can  the  present  users  of  power  curtail  their 
consumption? 

How  much  of  their  supply  will  present  users  be  willingr  to 
divert  for  Government  purposes? 

It  is  believed  that  the  sun-ey  will  disclose  thousands  of 
horsepower  readily  convertible  to  industrial  users.  Chippewa 
Falls  and  International  Falls  are  the  two  points  from  which 
most  is  expected,  but  a  close  study  will  be  made  of  the  entire 
field. 

The  hope  is  to  obtain  cooperation  of  local  industries  and 
municipalities  in  getting  much  needed  power  for  new  war 
plants.  Failing  in  this,  the  Government  wiU  not  hesitate  to 
commandeer  the  output,  as  was  done  at  Niagara  Falls  last 
week  by  President  Wilson. 

The  coal  shortage  makes  it  imperative  the  Government  turn 
more  to  the  use  of  water  power.  New  factories,  especially 
chemical  plants,  must  be  built,  and  the  only  hope  of  operating 
these  at  capacity  and  meeting  the  other  fuel  needs  of  the 
country  is  to  utilize  natural  power. 

Until  Mr.  Frisbie  has  completed  his  work  and  made  his 
recommendations  to  the  power  committee  there  will  probably 
be  no  decision  in  the  disposal  of  surplus  power  from  the  high 
dam  at  the  Twin  Cities.  (Minneapolis  Morning  Tribune,  De- 
cember 31,  1917,  p.  1) 

New  Gun  Plant  of  the  Tacony  Ordnance 
Corporation 

The  Tacony  Ordnance  Corporation  is  rapidly  completing 
extensive  and  modern  facilities  for  the  production  of  large- 
caliber,  rough-machined  gun  forgings.  The  plant,  which  will 
cover  approximately  22  acres  at  Tacony,  Philadelphia,  will  be 
completed  about  March  1,  1918.  Present  plans  call  for  the 
following  buildings:  open-hearth  and  stock  yard,  forge,  heat- 
treatment,  machine-shop,  chemical,  physical  and  microscopic 
laboratory,  storehouse,  dispensary  and  administration  build- 
ing. 

The  open-hearth,  which  will  have  a  capacity  of  from  700 
to  800  tons  of  ordnance  ingots  per  week,  will  operate  two  40- 
ton  acid,  oU-buming  furnaces,  with  3i/2-ton  charging  machine, 
cranes,  oil-storage  tanks,  etc.  A  2000-ton  and  a  1000-ton 
steam-hydraulic  forging  press,  with  heating  furnaces,  etc., 
will  furnish  ample  forging  capacity.  In  the  heat-treatment 
department  there  will  be  three  vertical  quenching  and  three 
car-bottom  furnaces  with  necessary  pyi-ometric  control  and 
dipping  cranes.  The  machine  shop  wiU  house  about  50  ma- 
chine tools,  including  a  number  of  48-in.  and  36-in.  turning 
and  boring  lathes,  shapers,  planers,  etc.  A  small  but  complete 
toolroom  will  be  maintanied. 

The  new  plant  will  be  devoted  exclusively  to  the  produc- 
tion of  rough  machine  forgings  for  howitzers  and  guns  for  the 
United  States  Army.  About  500  to  600  employees  will  be 
required  to  operate  the  plant  at  capacity.  J.  B.  Warren, 
secretary  and  manager  of  the  Tacony  Steel  Co.,  is  president 
of  the  Tacony  Ordnance  Corporation,  and  George  Satter- 
thwaite,  formerly  general  superintendent  of  the  Midvale  Steel 
Co.,  is  vice-president  and  general  manager.  {The  Iron  Age, 
vol.  101,  no.  2,  January  10,  1918,  p.  175) 


Softened   and  Asphalted   Paper   for  Wrapping 

A  jDractieal  substitute  for  burlap  to  be  used  for  baling 
and  wrapping  purposes  was  recently  put  on  the  market  by 
the  Cleveland-Akron  Bag  Company,  Cleveland.  Burlap  sub- 
stitutes are  now  of  interest,  as  available  supplies  of  burlap 
have  had  to  be  diverted  for  use  to  such  purposes  only  as 
cannot  be  filled  by  other  materials. 

Machinery  and  machinery  parts,  electric  motors  and  dyna- 
mos are  wrapped  for  shipping  in  burlap ;  for  coils  of  wire 
and  auto  tires  narrow  strips  of  burlap  are  used.  Burlap  is 
put  to  hundreds  of  such  purposes  which  can,  and  to  save 
burlap  for  more  essential  uses  should,  be  perfonned  by  other 
practical  substitutes. 

The  new  substitute,  "  Saxolin,"'  is  made  of  two  ineces  of 
heavy  paper  combined  with  an  asphalt  material,  making  a 
waterproof  combination.  In  the  manufacturing  of  this  prod- 
uct it  is  softened  and  made  pliable  so  that  the  folding  qualities 
of  the  paper  are  retained. 

In  tensile  strength  it  is  said  to  test  equal  to  burlap  used 
for  a  like  purpose.  There  are  four  different  weights  corre- 
sponding to  different  grades  and  weights  of  burlap. 

"  Saxolin  "  cannot  fill  all  the  purposes  of  burlap,  but  in 
the  range  that  it  can  supply,  it  will  aid  to  place  the  available 
supply  of  burlap  in  the  channels  most  needed.  {Journal  of 
Commerce,  January  3,  1918,  p.  17) 

Pulverized  Coal  for  Central  Railroad  of  Brazil 

The  Central  Railroad  of  Brazil  recently  inaugurated  a  series 
of  experiments  with  its  new  coal-pulverizing  plant  at  Barra 
do  Pirahy,  which  caused  considerable  interest  and  favorable 
comment  in  engineering  circles,  according  to  the  Commerce 
Seports.  The  plant  was  furnished  by  an  American  firm  and 
installed  by  one  of  its  engineers.  The  pulverizer  is  described 
as  being  similar  in  construction  to  a  cement  plant.  The  coal, 
freed  of  its  moisture,  goes  into  a  hopper  and  is  pulverized  so 
that  SO  per  cent  of  it  can  pass  through  a  200-mesh  screen. 
It  is  then  passed  to  the  locomotive  by  means  of  a  conveyor 
screw  and  blast,  thus  bringing  the  ignitable  powder  to  the 
mouth  of  the  locomotive  furnace,  at  which  point  combustion 
takes  place.  The  first  set  of  experiments  were  with  American 
coal  and  were  an  unqualified  success.  The  experiments  were 
then  continued  with  a  mixture  and  finally  with  Brazilian  coal 
from  the  Jacuhy  district,  until  now  somewhat  problematically 
useful — "  problematically  useful "  because  it  is  a  coal  that 
does  not  burn  economically  in  the  usual  lump  form.  It  was, 
however,  believed  that,  once  pulverized,  this  coal  would  give 
good  results  and  would  prove  to  be  adaptable  to  the  needs 
of  the  railroads.  The  experiment,  as  reported,  was  an  unquali- 
fied success  and  was  hailed  as  an  auspicious  event  that  repre- 
sents the  solution  of  one  of  the  most  vital  national  problems 
in  Brazil.     {Poiver,  vol.  46,  no.  24,  December  11,  1917,  p.  793) 

French   Method  of   Tinning  Cast-Iron  Vessels 

A  method  for  tinning  cast-iron  pots  and  other  utensils  for 
domestic  use  is  offered  from  a  French  source,  La  Chronique 
Indiistrielle.  For  household  utensils  only  pure  tin  should  be 
employed  and  not  tin  and  lead,  as  the  latter  forms  poisonous 
salts  with  the  acids  of  food  products.  To  insure  adhesion  of 
the  tin  the  iron  should  be  treated  to  remove  the  carbon,  or 
othern'ise  it  should  be  polished  by  mechanical  means  To 
remove  the  carbon,  the  iron  is  coated  with  a  layer  or  oxide  of 
iron  or  manganese,  or  else  the  iron  is  enclosed  in  a  box  with 
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the  oxide  mnl  luaiiitained  ul  a  liigh  temperature  to  burn  out 
the  carbon.  After  four  to  six  hours  the  iron  is  sufficiently 
decarbonized  to  pei-mit  the  adhesion  of  the  tin.  After  this 
procedure  the  iron  is  cleaned  with  dilute  sulphuric  acid  to 
which  is  added  a  small  amount  of  blue  vitriol.  The  iron  is 
then  immersed  in  molten  tin,  or,  if  the  interior  of  the  vessel 
is  to  bo  coated,  molten  tin  with  a  little  sal  ammoniac  is  vigor- 
ously Jcubbed  over  the  surface.  It  is  preferable  to  heat  the 
iron  before  applying  the  tin.  This  must  be  done  with  care, 
othenvise  the  surface  will  be  oxidized  and  impair  the  adhesion 
of  the  tin  {Mechanical  World,  vol.  62,  no.  161G,  Decem- 
ber 21.  1917,  p.  337) 

Society  of  Automotive  Engineers 

At  the  monthly  meeting  of  the  Minneapolis  Section  held  in 
connection  with  the  Twin  City  Automobile  Show  the  impor- 
tant i^roblem  of  burning  kerosene  in  tractor  engines  was  dis- 
cussed. Professor  Mowry  of  the  State  Agricultural  College 
took  the  stand  that  the  increased  use  of  kerosene  and  heavier 
fuels  is  more  dependent  on  engine  designers  than  on  carburetor 
or  manifold  makers.  He  quoted  figures  from  tests  made  at 
his  university  on  kerosene  fuel  with  hot-spot  manifolds.  The 
tests  were  made  with  a  four-cylinder  L-head  engine  with  a  re- 
movable head  and  the  duration  of  the  test  was  1  lir.  Water 
temperatures  ranged  from  190  to  212  deg. 

The  tests  were  made  with  several  types  of  manifolds  and 
vaporizers  and  the  dilution  of  the  crankcase  oil  due  to  the 
admixture  of  kerosene  in  the  crankcase  varied  from  0.1  to  0.7 
lb.  In  some  manifold  tests  it  was  even  impossible  to  run 
the  engine  the  full  hour,  because  after  about  half  an  hour  it 
stopped  through  preignition. 

W.  G.  Clark,  engineer  of  the  Wilcox,  Bennett  Carburetor 
Company,  who  has  just  returned  from  a  three  months'  investi- 
gation trip  among  tractor  farmers  from  Texas  to  Montana, 
declared  that  the  situation  so  far  as  burning  kerosene  in  trac- 
tors is  concerned  is  very  serious,  due  to  tractor  makers  selling 
tractors  that  are  supposed  to  burn  kerosene  satisfactorily,  but 
which  fail  to  do  it  in  the  service  of  the  farmers.  He  claimed 
that  the  hot-spot  manifold  is  not  a  solution  of  the  kerosene 
problem,  because  it  increases  the  temperature  of  the  mixture 
too  much  and  cuts  down  the  volumetric  efficiency  of  the  en- 
gine so  that  from  a  quarter  to  three-tenths  of  the  engine 
power  is  lost. 

E.  R.  Greer,  engineer  of  the  Emerson-Brantingham  Com- 
pany, expressed  the  opinion  that  the  hot-spot  manifold  to  ac- 
complish its  object  must  have  some  form  of  heat  control.  Con- 
sideration must  be  given  to  the  speed  of  travel  of  the  mixture 
in  the  manifold  as  well  as  the  temperature  of  the  manifold. 
When  there  are  high  gas  speeds  with  open  throttle,  less  heat  is 
needed,  but  when  the  throttle  is  closed,  heat  must  be  added  to 
prevent  loading  up.  (Based  on  tlie  report  published  in 
Automotive  Industries,  vol.  38,  no.  7,  February  14,  1918,  p. 
380.) 

Hydroelectric  Development 

At  the  meeting  of  a  special  committee  of  the  United  States 
Chamber  of  Commerce  on  January  14,  1918,  a  statement  was 
submitted  on  behalf  of  the  Engineering  Council  by  Calvert 
Townley,  touching  upon  the  subject  of  hydroelectric  develop- 
ment generally  and  as  a  means  of  replacing  steam  power 
plants. 

There  are  two  fundamental  causes  which  have  militated 
against   the   substitution    of    hvdroelectric    for   steam-electric 


power.     One  is  economic  and  permanent,  the  other  is  statu- 
tory and  therefore  subject  to  modification. 

The  economic  reason  is  the  high  cost  of  development  due 
to  natural  conditions.  Hydroelectric  plants  usually  carry 
much  heavier  fixed  charges  than  steam-electric  plants,  partly 
because  in  a  water  development  a  large  share  of  the  initial 
cost  is  consumed  by  expenditures  for  riparian  rights,  the  dam 
and  other  hydraulic  installations,  transmission,  right  of  way, 
towers,  etc.  A  further  share  of  the  gi-eater  first  cost  of 
hydroelectric  plants  is  due  to  the  fact  that,  unlike  the  steam 
plant,  the  hydroelectric  plant  at  the  start  must  largely  be 
built  with  a  view  to  the  future  and  not  the'actual  market, 
and  therefore  for  years  has  to  carry  excessive  overhead.  As  a 
result,  the  projectors  of  the  hydroelectric  enterprise  must  often 
rely  for  success  on  a  subsequent  increase  in  their  market,  and 
the  possibility  of  an  ir^correct  forecast  of  the  extent  of  such 
increase  and  of  the  time  when  it  may  come,  imposes  a  serious 
business  hazard  against  water  and  in  favor  of  steam. 

Another  element  in  favor  of  steam  is,  that  with  the  growing 
advancement  of  the  art,  both  the  first  cost  of  machinery  per 
unit  of  power  and  the  cost  of  operation  in  the  case  of  steam 
prime  movers  tend  to  decrease,  and  there  is  nothing  to  indi- 
cate that  the  limit  of  improvement  in  the  design  of  steam 
prime  movers  has  been  reached  or  is  even  in  sight.  Further, 
where  fuel  oil  is  available,  the  Diesel  or  internal-combustion 
engine  is  also  coming  forward  as  a  competitor  of  water  power. 

In  fact,  many  sites  which  fifteen  years  ago  might  have  been 
developed  to  sell  energy  in  successful  competition  with  steam 
at  its  then  cost,  could  not  now  be  so  developed.  On  a  con- 
crete example,  the  report  shows  that  the  cost  of  fuel  per  unit 
of  installed  capacity  in  a  steam-electric  plant  of  average  good 
design  may  be  taken  at  .$11.50  per  year.  Under  the  usual 
conditions  this  would  mean  that  a  hydroelectric  plant  would 
be  superior  to  or  at  least  equal  to  this  steam  plant  provided 
the  hydroelectric  investment  per  kilowatt  capacity  exceeded 
that  of  the  steam  plant  by  not  more  than  $100.  As  a  matter 
of  fact,  many  hydroelectric  developments  exceed  this  limit 
considerably,  in  which  case  they  can  be  commercially  suc- 
cessful only  if  either  they  are  located  in  sections  where  coal 
is  more  tlian  normally  high,  or  are  operating  under  more 
than  usually  favorable  conditions,  for  example,  with  a  plant 
factor  in  excess  of  the  usual  35  per  cent. 

The  conclusion  which  the  report  emphasizes  is  that  while 
under  certain  conditions  water  power  may  commercially  com- 
pete with  steam,  the  view  that  it  can  under  all  conditions  pro- 
duce power  at  the  lower  cost  than  steam  is  quite  a  mistaken 
one. 

The  report  proceeds  to  discuss  certain  legal  obstacles  in 
the  way  of  water-power  development  in  the  United  States, 
and  shows,  for  example,  that  the  discretionary  right  given 
to  the  Secretary  of  the  Interior  to  revoke  permits  for  the 
use  of  public  land  necessary  for  water-power  developments, 
operates  against  the  flow  of  private  capital  into  such  projects. 

While  the  Engineering  Council  does  not  consider  itself  as 
expert  in  legal  matters,  the  report  points  out  that  after  a 
hydroelectric  enterprise  has  been  successfully  established  it 
is  to  everybody's  interest  that  it  should  continue  without  inter- 
ruption and  all  legal  obstacles  in  the  way  of  its  operation 
should  be  as  far  as  possible  eliminated. 

The  report  further  expresses  the  belief  that  the  benefits 
afforded  the  communities  served  by  cheap  power  and  the 
nation  by  the  conservation  of  coal  are  far  more  x'aluable  than 
the  question  of  restricting  returns  to  capital.  The  present 
emergency  has  shown  how  important  the  substitution  of  water 
power  for  steam  power  might  be  in  releasing  to  other  uses 
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the  extensive  transportation  facilities  now  engaged  in  carry- 
ing coal  as  well  as  the  coiTesponding  volume  of  labor  now 
occupied  in  mining  this  coal,  and  in  converting  it  into  motive 
power. 

Engineers  Control  War  Industries 

Germany  had  prepared  for  a  six  months'  war.  Her  sup- 
plies, her  armies,  her  transportation  system  were  all  tuned 
for  this  period.  For  the  general  staft"  had  iigured  the  cam- 
paign with  such  precision  that  any  greater  extension  of 
preparation  wauld  be  a  waste  of  national  effort.  Only  one 
man  in  the  empire  felt  that  the  chance  of  plans  miscarrying 
was  of  sufBcient  importance  to  provide  against.  This  man,  an 
engineer  high  in  the  counsel  of  the  Allgemeine  Elektricitiits 
Gesellschaft,  felt  that  to  enter  into  a  project  as  subject  to 
failure  as  a  military  campaign,  without  a  plan  whereby  every 
resource  of  the  nation  might  be  concentrated  on  the  effort,  was 
suicidal.  But  he  had  to  wait  for  the  stalemate  of  December 
to  obtain  the  opportunity  of  putting  the  whole  of  the  indus- 
trial resources  of  the  country  on  a  planning  and  progress 
chart  basis. 

This  sidelight  on  the  military  situation  in  Europe  at  the  be- 
ginning of  1915  is  neither  invention  nor  rumor.  It  is  fact, 
well  vouched  for  by  men  of  undoubted  reliability.  Therefore, 
it  should  be  welcome  news  to  the  engineers  of  America  to  know 
that  a  start  in  the  proper  direction  has  already  been  made  in 
this  country.  The  Oflflce  of  the  Chief  of  Ordnance  has  had  for 
some  time  a  planning  division  in  certain  of  its  own  shops,  and 
is  now  extending  this  most  important  work  to  aU  the  factories 
making  supplies  for  the  office.  The  Progress  Section  of  the 
Control  Bureau,  functioning  as  a  division  of  the  Ordnance 
office,  keeps  its  mind  on  the  progress  of  all  war  orders  within 
its  jurisdiction.  Under  Major  Sanford  E.  Thompson,  Mem. 
Am.  Soe.M.E.,  a  corps  of  men  keep  in  touch  with  the  promises 
and  performances  of  manufacturers,  determine  wherein  lies 
the  cause  of  delays  and  what  steps  must  be  taken  to  keep  pro- 
duction up  to  the  schedule  of  requirements  which  have  been 
determined  as  necessarj'  to  our  full  and  successful  participa- 
tion in  the  war. — Engineering  News-Becord,  February  14, 1918. 


This  Month's  Abstracts 

Special  attention  is  called  to  a  remarkable  investigation  on 
measurement  of  torsional  stresses  abstracted  in  the  section 
Mechanics. 

As  yet  we  have  no  means  of  measuring  torsional  stresses 
directly.  In  members  of  ven-  simple  cross-section,  for  example, 
circular,  we  can  determine  the  torsion  mathematically  with 
considerable  precision,  but  this  is  not  feasible  in  the  case  of 
members  of  complicated  cross-section,  such  as,  for  example, 
aeroplane  struts.  Nevertheless,  this  is  a  case  where  measure- 
ment of  torsion  is  especially  important,  as  aeroplane  members 
must  be  both  of  ample  strength  to  meet  possible  peak  loads, 
and  also  of  minimum  weight — two  conditions  which  require 
considerable  knowledge  of  the  properties  of  materials  used 
and  stresses  to  which  these  materials  are  subjected. 

Griffith  and  Taylor  have  solved  this  problem  by  the  so-called 
soap-film  method  described  in  the  abstract.  It  is  of  interest 
to  note  in  this  connection  that  the  properties  of  soap  films  and 
soap  bubbles  have  recently  been  investigated  in  several  re- 
spects, and  there  is  gradually  being  built  up  what  one  might 
perhaps  call  "  soap-bubble  engineering,"  in  the  better  sense 
of  the  term. 


The  Pittsburgh  Testing  Laboratory,  Pittsburgh,  Pa.,  is  now 
engaged  on  a  five-year  test  of  coarse  aggregates  in  concrete. 
The  results  obtained  in  the  first  six  months  are  reported  in  the 
section  Engineering  Materials. 

In  the  same  section  will  be  found  a  discussion  of  the  differ- 
ent rates  of  loading  as  affecting  the  compressive  strength  of 
concrete. 

In  the  section  Hydraulic  Engineering  is  described  the  equip- 
ment of  the  White  River  plant,  containing  two  very  large 
Francis  turiines  operating  under  a  net  head  of  440  ft.  The 
most  interesting  feature  of  this  installation  is  its  system  of 
regulation  and  protection. 

The  section  Internal-Combustion  Engineering  contains  de- 
scriptions of  several  interesting  devices. 

The  Chapman  Engineering  Company  has  developed  a  gas 
producer  with  a  floating  agitator,  so  arranged  as  to  continu- 
ously stir  up  the  entire  surface  of  the  fire  bed  in  the  producer. 

From  an  English  publication  is  reproduced  a  discussion  of 
the  time  required  for  exhaust  pressure  in  a  two-stroke-cycle 
engine  to  fall  from  its  initial  value  to  the  atmospheric  level. 
A  formula  is  given  which  makes  it  possible  to  detemiine  the 
position  of  the  piston  for  any  crank  angle. 

In  an  abstract  published  in  The  Journal  in  .January  1914 
were  described  the  general  features  of  the  Kromhout  oil  en- 
gine. In  the  present  issue  a  unit  is  described  developing  as 
high  as  350  hp.  and  having  some  interesting  features  of  gov- 
erning. 

G.  E.  Stoltz,  in  an  abstract  in  the  section  Mechanics,  dis- 
cusses the  design  of  flj-wheels  for  rolling  mills  and  shows  how 
a  comparatively  small  fl>-wheel  properly  located  may  increase- 
the  monthly  output  of  a  mill  by  approximately  10  per  cent. 

The  automatic  control  and  measurement  of  high  tempera- 
tures is  exhaustively  discussed  by  Richard  P.  Brown  in  a  paper 
before  the  Steel  Treating  Research  Society.  Among  other 
things  are  described  instruments  for  the  various  temperature 
measurements  and  automatic  temperature  control. 

In  the  section  Munitions,  particular  attention  is  called  ta 
the  bibliography  on  gages  and  gage  making  for  munition 
plants,  prepared  by  the  Library  of  the  United  Engineering 
Societies.  No  attempt  has  been  made  at  making  an  exhaustive 
bibliography,  the  aim  being  mainly  to  give  a  list  of  papers  and 
articles  of  particular  value  to  American  manufacturers. 
.  A  new  system  of  locomotive  feedwater  heating  is  described 
in  the  section  Railroad  Engineering.  One  interesting  feature 
of  the  heater  consists  of  the  agitators  contained  in  each  of  the 
tubes,  so  arranged  as  to  bring  each  particle  of  water  in  con- 
tact with  the  hot  tubes  and  to  absorb  all  the  heat  possible  from 
th^  exhaust  steam  on  the  outside  of  the  tubes.  It  appears  that 
the  higher  the  velocity  of  the  cold  water  passing  through  the 
tubes,  the  more  violent  the  agitation  and  the  greater  the  amount 
of  heat  absorbed  by  the  water. 

From  British  publications  an  abstract  is  made  of  a  report 
submitted  to  the  North-East  Coast  Institution  of  Engineers 
and  Shipbuilders  on  various  methods  of  jiroducing  high 
vacuum. 

Soon  after  the  beginning  of  the  war  various  eouditions  com- 
bined in  preventing  copies  of  German  technical  periodicals 
from  reaching  this  countrjf.  In  particular,  copies  of  the 
Journal  of  the  German  Society  of  Engineers  ceased  to 
come  about  the  middle  of  1915.  Arrangements  are  now  being^ 
made  to  secure  the  back  issues,  and  there  is  good  reason  to 
believe  that  the  Society  will  have  them  ere  long.  In  that  case 
some  arrangement  will  be  made  to  make  the  valuable  informa- 
tion contained  therein  available  to  the  membership  of  the 
Society. 
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Acoustics 

The  Doppler  Effect,  A.  E.  Watson  and  G.  H.  Makey. 
Flight,  No.  469  (no.  51,  vol.  9),  December  20,  1917,  pp  1335- 
1338,  4  figs.  Discussion  of  the  Doppler  effect  and  its  applica- 
tion to  the  location  of  flying  machines  in  the  air.  According 
to  the  Doppler  principle,  the  pitch  of  a  note  as  heard  differs 
from  the  true  pitch  of  the  note  as  emitted  by  the  source  of  the 
sound  in  accordance  with  one  or  both  of  the  factors,  namely, 
relative  movement  between  the-  source  and  the  medium  of 
oscillations,  and  relative  movement  between  the  observer  and 
the  medium.  In  the  present  article  is  examined  only  the  case 
in  which  there  is  relative  movement  between  the  source  and 
the  medium.  This  applies  particularly  to  the  case  of  the 
observer  being  stationary  in  the  air  or  on  the  ground  while  the 
note  is  coming  from  an  aeroplane  moving  through  the  air. 

Aeronautics 

Airplane  Dopes^  Gustavus  J.  Esselen,  Jr.  The  Journal  of 
Industrial  and  Engineering  Chemistry,  vol.  10,  no.  2,  February 
1,  1918,  pp.  135-137. 

The  Design  op  Air  Turbines,  Alexander  Klemin  and  Ed- 
^vard  P.  Warner.  Aviation  and  Aeronautical  Engineering,  vol. 
4,  no.  1,  February  1,  1918,  pp.  19-22,  7  figs. 

The  230-H.P.  Benz  Aero  Engine.  Aeronautics,  vol.  13,  no. 
218  (New  Series),  December  19,  1917,  pp.  476-490,  37  figs. 

Theory  op  Bomb  Dropping.  Aviation  and  Aeronautical 
Engineering,  vol.  3,  no.  12,  Januai-y  15,  1918,  pp.  819-822, 
11  figs. 

Italian  Naval  Aircraft.  The  Engineer,  vol.  125,  no.  3236, 
January  4,  1918,  pp.  6-8,  6  figs. 

Standard  Aero-Engine  Production.  Engineering,  vol. 
105,  no.  2715,  January  4,  1918,  pp.  13-14.  An  editorial  dis- 
cussing the  advantages  and  disadvantages  of  standardization 
in  the  production  of  aeronautical  engines.  The  writer  is  in- 
clined to  believes  that  more  standardization  should  be  applied 
in  British  production. 

Testing  Machines  for  Aeroplane  Manup.4Cture.  Engi- 
neering, vol.  105,  no.  2714,  Januarj'  4,  1918,  pp.  1-4,  14  figs. 

Air  Engineering 

How  TO  Use  a  Psychrometric  Chart,  J.  I.  Lyle.  The 
Heating  and  Ventilating  Magazine,  vol.  15,  no.  1,  January 
1918,  pp.  33-36,  1  fig. 


Engineering  Materials 

Te.sts  op  Slag  Concrete.  A  series  of  tests  for  the  purpose 
of  comparing  slag,  gravel  and  stone  as  the  coarse  aggregates 
for  concrete  is  being  carried  on  by  the  Pittsburgh  Testing 
Laboratory,  Pittsburgh,  Pa.,  it  being  the  intention  to  extend 
the  tests  over  a  period  of  five  years.  The  tests  made  up  to 
the  end  of  the  first  six  months  have  now  been  made  public. 

The  fine  aggregate  is  sand  from  the  Ohio  River,  while  the 
coarse  aggregates  cover  nine  varieties  of  slag  gathered  from 
plants  in  various  parts  of  the  country,  two  kinds  of  gravely 
two  kinds  of  limestone,  a  trap  rock  and  a  crashed  granite. 
The  proportions  were  determined  by  establishing  the  leanest 
mixture  which  would  produce  a  dense  concrete  when  using  the 
coarse  aggregate  having  the  highest  percentage  of  voids  and 
then  using  the  mixture  for  all  the  materials.  This  led  to  the 
use  of  proportions  of  one  part  cement,  two  parts  sand  and 
four  parts  of  the  coarse  aggregate.  The  specimens  were  kept 
in  molds  for  48  hr.  and  were  then  stored  in  damp  sand  for  35 


table  1 


results  of  compression  tests  on  S-IX.  by  16-IN. 

slag-concrete  cylinders 
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1950 
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Trap  rock 
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3365 

4248 
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Slag  No.  J 

2594 

480a 

Slag  No.  2 

199S 

1897 

1941 

2770 

2343 

2.525 

3008 

2815 

2930 

3958 

3360 

375a 

days,  after  which  followed  storage  in  air.  Four  short  pieces  of 
reinforcing  steel  were  imbedded  in  each  of  two  cylinders  from 
every  batch  for  the  determination  of  the  corrosive  tendencies. 
The  results  shown  in  Table  1  were  obtained.  {Baihvay  Age, 
vol.  64,  no.  3,  January  18,  1918,  pp.  165-166,  e) 

Fire  Tests  of  Building  Columns,  Noeman  F.  Kimball. 
The  Armour  Engineer,  vol.  10,  no.  2,  January  1918,  pp.  107- 
116,  2  figs.  Description  of  tests  earned  out  at  the  Under- 
writers Laboratories  in  Chicago  for  the  purpose  of  deteinnining 
the  ultimate  fire  resistance  of  large  building  columns  and  the 
fire-resistive  value  of  various  kinds  of  column  protection.  No 
actual  results  of  the  tests  are  reported. 
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The  Setting  or  Cemext  and  Plasters.  Engineering,  vol. 
105,  no   2716,  January  18,  1918,  pp.  71-73.    To  be  continued. 

Kate  op  Application  of  Load  on  Compressive  Strength 
OF  Concrete,  D.  A.  Abrams.  A  discussion  of  the  different 
rates  of  loading  as  affecting  the  results  obtained  from  pre- 
cision tests  of  concrete. 

Among  the  conclusions  at  which  the  writer  arrives  is  that  for 
the  richer  mixes  (1:5  and  1:3)  tested  at  the  age  of  28  days, 
the  strength  when  loaded  at  0.15  in.  per  min.  is  14  to  20  per 
cent  higher  than  when  loaded  at  0.006  in.  per  min. 

If  part  of  the  load  is  applied  at  a  fast  speed  and  the  re- 
mainder at  a  slow  speed,  the  ultimate  strength  of  the  con- 
crete is  not  changed,  even  though  as  much  as  88  per  cent  of 
the  total  load  is  applied  at  the  fast  speed. 

Knowing  the  approximate  strength  of  the  specimen,  it  will 
greatly  expedite  the  work  of  testing  and  involve  no  sacrifice 
in  accuracy,  if  we  apply,  say,  50  to  75  per  cent  of  the  ultimate 
load  at  a  fast  speed  before  changing  to  the  slow  speed. 

A  machine  speed  which  gives  a  shortening  of  the  test  piece 
of  0.01  to  0.02  in.  per  min.  per  ft.  of  the  length  is  recom- 
mended as  a  standard  rate  for  compression  tests  of  concrete. 

The  results  show  that  the  mean  error  of  a  group  of  tests 


Fig.  1     2.!i,000-Hp.  Francis  Turbine 

made  on  the  same  day  is  considerably  lower  than  that  of  a 
set  of  tests  made  on  different  days;  while  the  mean  error  of 
the  daily  average  compressive  strengths  is  generally  much 
higher  than  that  of  the  average  tests  made  on  different  days. 
(Engineering  and  Cement  World,  vol.  12,  no.  2,  January  15, 
1918,  pp.  33-36,  2  figs.,  4  tables) 

Gekman-Made  Boiler  Tubes.  When  the  former  German 
liner  President  Grant,  now  U.  S.  S.. President  Grant,  was  being 
put  through  preliminary  tests  after  the  necessary  repairs,  it 
was  found  that  her  boiler  tubes  were  defective.  Samples  of 
the  tubes  taken  out  were  tested  at  the  New  York  Navy  Yard 
by  Prof.  William  Campbell,  who,  by  the  way,  did  not  know 
where  the  tubes  were  obtained. 

Standard  tests  and  microphotographs  were  made,  and  it  was 
found  that  the  German  tubes  were  even  poorer  than  such 
American  tubes  as  have  been  previously  rejected  by  the  Navy. 
Mottling  was  found,  presumably  due  to  segregation  of  phos- 
phorus, as  well  as  abnormally  coarse  grain.  Phosphorus  con- 
tents of  0.263  were  found,  while  the  sulphur  was  about  the 
same  as  in  American  tubes,  or  0.018.  Excessive  brittleness  was 
also  discovered.  (Iron  Trade  Review,  vol.  62,  no.  4,  January 
24,  1918,  p.  274,  e) 


Firing 

Automatic  Combustion  Control  Saves  Much  Coal,  I.  L. 
Kentish-Rankin.  Engineering  and  Cement  World,  vol.  12,  no. 
2,  January  15,  1918,  pp.  42-44,  1  fig. 

Fuel 

Gas  Firing  Boilers,  T.  M.  Hunter.  The  Journal  of.  The 
Institution  of  Electrical  Engineers,  vol.  56,  no.  270,  January 
1918,  pp.  57-91,  3  figs.,  17  tables.  A  very  interesting  paper 
of  which  an  abstract  will  appear  in  an  early  issue.  The  fol- 
lowing subjects  are  discussed:  Calorific  value  of  gas;  stability 
of  gas  for  boiler  firing;  drying  and  cleaning;  heat  transfer; 
tyjjes  of  boilers,  boiler  draft,  boiler  settings;  air  leakage; 
radiation  and  conduction ;  combustion ;  practice :  gas  meas- 
urement, boiler  control. 

NouvEL  Appareil  de  Fractionnement  pour  lbs  Petroles 
ET  Autres  Produits  Volatils,  M.  E.  Hildt.  Comptes  Rendus 
Hebdomadaires  des  Seances  de  L'Academie  des  Sciences,  tome 
165,  no.  23,  December  3,  1917,  pp.  790-793,  1  fig. 

Furnaces 

Gas  Circulation  in  Regenerator  Checkers,  A.  D.  Will- 
iams. The  Blast  Furnace  and  Steel  Plant,  vol.  0,  no.  1,  January 
1918,  pp.  29-33,  7  figs. 

NouvEAU  Type  de  Four  Electrique  a  Acier  sans  Elec- 
trodes. Journal  du  Four  Electrique  et  de  I'Electrolyse,  26e 
Annee,  no.  24,  December  15,  1917,  pp.  325-326. 

Hydraulic  Engineering 

Largest  High-Head  Francis  Turbine,  Arnold  Pfau,  Mem. 
Am.Soc.M.E.  Description  of  the  hydroelectric  equipment  in- 
stalled in  the  White  River  plant  of  the  Puget  Sound  Traction 
Light  and  Power  Company  near  Sumner,  Washington.  This 
plant  contains  two  18,000-hp.  Francis  turbines  operating  under 
a  net  head  of  440  ft.,  which  have  developed  over  44,000  hp. 
without  any  detriment  to  their  efficiency. 

In  order  to  prevent  excessive  variations  in  speed  and  voltage 
of  the  power  system  it  was  necessary  to  use  a  very  sensitive 
governor  to  quickly  control  the  gates  of  the  turbine.  The 
sudden  change  in  the  flow  of  water  through  the  pipe  lines  and 
tunnel  would  cause  pressure  variations  which  would  not  only 
impair  the  regulation,  but  might  accelerate  to  such  an  extent 
as  to  wreck  the  whole  plant. 

The  following  methods  of  precaution  are  used : 

1  .A  surge  receiver  at  the  end  of  the  tunnel  for  the  purpose 
of  preventing  surges  set  up  by  the  tunnel  from  materially 
affecting  the  pressure  in  the  pipe  lines  and  vice  versa. 

2  Pressure  regulators  so  combined  with  the  turbines  that 
they  permit  of  a  sudden  release  of  the  water,  which  is  brought 
to  a  stop  when  the  governor  closes  the  gates  of  the  turbines 
quickly. 

3  Air-cushioned  tanks  which  supply  hydraulic  energy  to  the 
turbines  when  the  demand  of  load  is  so  sudden  that  the  water 
cannot  accelerate  in  the  pipe  line  sufficiently  fast  to  prevent 
a  serious  drop  in  pressure. 

The  proper  combination  of  these  devices,  together  with  a 
liberal  flywheel  effect  of  the  revolving  parts  of  the  generators, 
is  said  to  have  made  it  possible  to  attain  a  high  accuracy  of 
speed  regulation. 

The  pressure  regulator  details  are  shown  in  Fig.  1.  The 
regulator  is  directly  connected  to  a  branch  pipe  provided  on 
the  lower  portion  of  the  spiral  casing.    It  consists  of  an  elbow 
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with  the  circular  disk  valve  opening  and  discharging  water 
downwardly  through  the  plain  steel  pipe  into  the  tail  race. 
The  disk  valve  is  connected  to  a  piston  subjected  to  water 
pressure  controlled  by  a  regulating  valve,  which  in  turn  is 
relay  operated  from  a  direct  connection  to  the  turbine  gates. 
The  oil  dashpot  is  so  inserted  into  this  connection  that  the 
motion  of  the  turbine  gates  is  transmitted  to  the  regulating 
valve  only  when  the  governor  closes  the  former  quickly,  the 
slow  motion  only  being  completely  absorbed  in  the  dashpot. 
Thus  the  discharge  of  the  turbine  can  be  quickly  switched  over 
from  the  turbine  to  the  i)ressure  regulator,  and  there  reduced 
slowly  in  accordance  with  the  setting  of  the  bypass  in  the  oil 
dashpot  determining  the  rate  of  the  closing  motion. 

The  governor  is  installed  on  a  special  stand  containing  the 
rtyballs  and  the  relay  of  the  governing  device.  The  oil  pressure 
is  obtained  from  a  central  oil-pressure  system  located  in  the 
basement  of  the  plant  and  is  produced  in  the  pumps  of  a 
rotary-gear  type.  The  governor  has  a  capacity  of  about  50,000 
ft-lb.,  and  is  capable  of  moving  the  turbine  gates  over  their 
full  stroke  in  one  second. 

In  a  test  the  full  load  of  20,000  hp.  was  thrown  off  suddenly, 
causing  the  governor  to  close  the  gates  quickly.  The  speed  did 
not  rise  more  than  12  per  cent  above  normal,  and  the  maximum 
pressure  rise  in  the  pipe  line  above  normal  did  not  exceed  5.5 
per  cent  as  against  a  guaranteed  pressure  rise  of  15  per  cent 
and  a  speed  rise  of  18  per  cent.  (Power,  vol.  47,  no.  6,  Feb- 
ruary 5.  1918,  pp.  174-177.  6  figs.,  d) 

Verification  of  the  Bazin  Weir  Formula  by  Hydro- 
Chemical  Gauging.s,  Floyd  A.  Nagler.  Proceedings  of  the 
American  Society  of  Civil  Engineers,  vol.  44,  no.  1,  January 
1918,  pp.  3-54,  24  figs.,  4  tables,  1  plate. 

SuR  LA  Determination  des  Dimensions  les  plus  Avan- 

TAGEUSES   DES   PrINCIPAUS   ELEMENTS   d'UNE   INSTALLATION   DE 

Force  Hydraulique,  E.  Baticle.  Comptes  Rendus  des  Seances 
de  VAcudemie  des  Sciences,  vol.  165,  no.  25,  December  17,  1917, 
pp.  995-997. 

Internal-Combustion  Engineering 

Gas  Producer  with  Floating  Agitator.  In  a  gas  pro- 
ducer recently  developed  by  the  Chapman  Engineering  Com- 
pany, of  Mount  Vernon,  Ohio,  a  floating  agitator  is  provided 
to  stir  up  the  fuel  bed.  The  purpose  of  this  device  is  to  pre- 
vent the  formation  of  clinkers  by  destroying  blowholes  and 
hot  spots  in  the  fuel  bed. 

It  is  claimed  also  that  the  agitator  eliminates  hand  poking, 
as  well  as  increases  the  capacity  of  the  producer  and  the  qual- 
ity of  the  gas  because  of  the  frequent  stinging  of  the  entire 
surface  of  the  firebed. 

The  agitafor,  Fig.  2,  is  built  of  heavy  seamless  tubing,  the 
cross-arms  being  provided  with  stirring  fingers  of  high-carbon 
steel.  Cooling  'water  is  carried  to  the  end  of  each  finger  by 
an  inner  tube.  If  desired,  steam  can  be  used  for  blowing  on 
the  fingers.  The  agitator  passes  through  the  fuel  bed  at  the 
rate  of  five  revolutions  per  hour.  Motor  drive  is  employed, 
the  power  being  transmitted  to  a  worm  and  wormwheel  run- 
ning into  it. 

The  vertical  or  'oating  movement  of  the  agitator  resembles, 
on  a  large  scale,  the  combined  movement  of  a  Yankee  screw- 
driver. The  vertical  shaft  of  the  agitator  has  a  spiral  driving 
head,  with  two  large,  serewlike  spiral  flanges  that  engage  in 
sliding  contact  with  two  lugs  projecting  inwardly  from  the 
driving-wheel  hub.  Under  ordinary  conditions  the  wheel  with 
the  agitator  revolve  together,  but  if  an  obstruction  is  encoun- 


tered, or  the  agitator  becomes  submerged  too  deeply  in  the 
surface  of  the  firebed,  it  automatically  screws  up  at  once  to 
a  point  where  the  forces  are  again  in  balance.  ( The  Iron  Age, 
vol.  101,  no.  6,  February  7,  1918,  p.  385,  1  fig.,  d) 

Census  of  Internal-Combustion  Engines.  The  National 
Gas  Engine  Association  Bulletin  has  just  made  public  data  on 
the  1914  census  of  internal-combustion  engines. 

From  this  census  it  appears  that  in  1914  there  were  809 
establishments  which  reported  the  manufacture  of  engines,  of 
which  243  made  steam  engines,  549  made  internal-combustion 
engines  and  52  made  waterwheels,  motors  and  turbines. 

As  regards  internal-combustion  engines,  the  great  bulk  of 
the  engines  produced  were  rated  at  having  less  than  50  hp. 
and  less  than  2  per  cent  as  having  more  than  50  hp.  More 
than  nine-tenths  of  these  engines  had  less  than  10  hp.  (X.  G. 
E.  A.  Bulletin,  vol.  3,  no.  7,  February  1918,  pp.  2-4,  s) 


Fig.   2     (ias   I'liODUCER   with   Floating   .Vgitator 

The  Armour  Institute  of  Technology  Internal  Combus- 
tion Engine  Engineering  Laboratory,  Daniel  Roesch.  The 
Armour  Enginesr,  vol.  10,  no.  2.  January  1918,  pp.  102-106, 
6  fig-M.  Description  of  the  new  unit-type  laboratory  at  the 
Armour  Institute  of  Technology. 

The  Escape  op  Exhaust  Gas  in  Two-Stroke-Cycle  En- 
gines, Guy  B.  Petter.  In  a  two-stroke-cycle  engine  it  is  neces- 
sary to  know  the  time  required  for  the  exhaust  pressure  to  fall 
from  its  initial  value  to  the  atmospheric.  Engines  of  the  type 
referred  to  have  inlet  and  exhaust  ports  in  the  cylinder  wall 
which  are  uncovered  by  the  piston  toward  the  end  of  its  out- 
ward stroke.  The  exhaust  ports  are  given  a  "  lead  "  so  that 
the  exhaust  may  get  away  by  the  time  that  the  air  ports  open. 

The  velocity  of  escape  of  exhaust  gas  through  the  e.xliaust 
ports  is  affected  with  many  uncertainties,  and  especially  with 
the  contraction  of  the  gas  by  cooling.     .\s.  how<'ver,  we  wish 
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to  establish  a  foiTQula  for  purposes  of  comparison  only,  we 
assume  that  the  fall  of  pressure  is  due  entirely  to  the  escape 
of  gas  through  the  exhaust  ports  at  constant  velocity. 
Let  V  =  constant  velocity,  in.  per  sec. 

p  =  pressure    (absolute)    at   the   instant   t    (in   seconds) 
reckoned  from   the  moment  of  exhaust   opening,  lb. 
per  sq.  in. 
V  =  capacity  of  cylinder  and  cylinder  head  above  piston 

when  the  exhaust  ports  begin  to  open,  cu.  in. 
A  =  area  of  exhaust  ports  open  at  the  instant  t,  sq.  in. 
h  =  total  width  of  exhaust  ports,  in. 
m  =  engine  speed,  deg.  per  sec. 
fl  =  crank  throw,  in. 
c  =  connecting-rod  length,  in. 
e  =  line  joining  crankshaft  center  to  gudgeon  pin,  in. 

Values  with  the  suflSx  o  are  for  initial  conditions  when  the 
exliaust  ports  begin  to  open,  and  valves  with  the  suffix  /  are 
for  tinal  conditions  when  atmosjiheric  pressure  is  reached.     It 


Fig.  3     Exhaust  Port  Opening  Diagram 

will  be  noted  that  pf  is  atmospheric  pressure  in  absolute  units. 
The  total  quantity  of  gas  escaping  is 


Pf 

The  quantity  of  gas  escaping  in  a  small  interval  A  t  at  the 
instant  t  is 

—  vA/\t 


PI 


and 


Po—Pf 

Pf 


«^    to 


-vAdt 


Pf 


[1] 


Assuming  from  the  evidence  of  the  indicator  card  that  the 
fall  of  pressure  is  directly  proportional  to  the  time,  we  write 

{Po  —  Pf)t 


P  =  Po  ■ 


[2] 


Also,  we  may  write  with  sufficient  accuracy 


4=—  t. 
tf 


,[3j' 


Then  we  shall  have 


Pf 


vAf 


V  = 


C*  pJf~{po  —  pt)t     A, 

\       ■ 1- — t.' 

J  f  Pftf  u 

mg  the  limits,  we  have 

["  Po         «V        Po  —  PI        t'fl 
[j^  '  T         Pit',      '    3"J 


Pi 
Integrating  and  applying  the  limits,  we  have 

Po~Pf 


dt.... [4] 


•  •  [5] 


vAft,(po-\-2pf) 


6(po 


■Pf) 


Consider  the  triangle  in  Fig.  3,  formed  by  the  crank  a,  the 
connecting  rod  c  and  the  line  e  from  the  crankshaft  center  to 
the  gudgeon  pin.  Neglecting  the  obliquity  of  the  connecting 
rod,  the  depth  of  the  exhaust-port  opening  at  the  instant  t  is 
a(cosZ)  —  cos7)o)   where  D  is  the  angle  of  the  crank  before 


dead-center  position  at  the  instant  t,  and  Do  is  the  angle  at  the 
instant  of  exhaust-port  opening. 
Then 

Do  =  D  — mt, or  D  =  Do  — mt [6] 

And 

A/'  =  ab  I  cos  (Do  —  mtf)  —  cos  Do\ [7] 

Therefore 

F  =  vabtf  „^  ^^'    [  cos  {Do  —  m*f )  —  cos  D..  1  .  .  [8] 

6(po  — P/)i  ^ 

From   [8]   we  can  compute  v  if  tf  is  known  or  t,  if  v  is 

known.     The  solution  for  tf  is  best  found  graphically  from 

the  intersection  of  the  eun'es 

6  (Po  —  pi)V 


y  = 


vahtf  {po  +  'ipiY 


,[9] 


and 

y  =  cos  (Do  —  mtf)  —  cos  Do [10] 

It  is  not  to  be  supposed  that  these  results  will  be  physically 
correct,  but  they  will  serve  for  purposes  of  comparison.  A 
mean  value  of  v  under  ordinary  working  conditions  can  be 
obtained  with  the  indicator  card  of  any  well-designed  engine, 
taking  tf  from  the  card  and  v  from  [8].  For  the  Petter  cnide- 
oil  engine  it  is  found  to  be  in  the  region  of  1650  ft.  per  sec. 
With  this  value  of  v  it  is  easy  to  determine  from  Equation 
[8]  suitable  values  for  the  width  and  lead  of  the  exhaust  ports. 
The  relation 

e'  =  e'  —  a  —  2ae  cos  D 
enables  the  position  of  the  piston  to  be  found  for  any  crank 
angle  D.      (Engineering,  vol.  105,  no.  2714,  January  4.  1918, 
p.  7) 

350-B.HP.  Kromhout  Marine  Engine.  Description  of  the 
largest  Kromhout  marine-type  engine  yet  built.  The  general 
principles  of  construction  of  these  engines  were  described  in 
The  Journal  (January  1914,  p.  022). 

This  engine,  built  in  Amsterdam,  Holland,  operates  on  the 
two-stroke  cycle,  having  four  cylinders  of  16%-in.  bore  by 
18%-in.  stroke,  and  develops  its  full  power  at  about  240  r.p.m. 

Starting  and  reversing  of  the  engine  is  effected  by  means 
of  compressed  air.  Referring  to  Fig.  4,  the  camshaft  E  is 
carried  on  the  front  of  the  engine,  two  cams  being  fitted  for 
each  cylinder  to  operate  the  air-starting  and  revei"sing  valves. 
In  addition,  the  camshaft  has  four  cams  for  operating  the 
four  feed  pumps.  This  camshaft  is  operated  by  the  hand- 
wheel  A  by  means  of  which  a  shaft  can  be  moved  in  a  fore- 
and-aft  direction  with  the  engine  either  stationary  or  running, 
the  cams  being  so  arranged  that  the  movement  of  the  shaft 
with  the  engine  stationary  admits  compressed  air  for  starting 
to  the  cylinder  in  the  best  position  for  commencing  the  rota- 
tion of  the  engine  in  the  required  direction,  that  is,  to  go 
ahead  or  astern.  The  engine  has  no  dead  center,  but  will  start 
from  any  position,  either  ahead  or  astern.  Air  is  admitted 
to  the  requisite  cylinder  through  the  valves  G,  the  jackets  of 
which  are  water-cooled,  and  immediately  above  each  valve  is 
mounted  a  small  horizontal  cone  valve  for  indicating  pur- 
poses. 

The  stroke  of  the  fuel  feed  pumps  and  consequently  the 
revolutions  of  the  engine  are  regulated  by  the  hand  wheel  D 
with  the  shaft  operated  by  this  lever  being  also  connected  to 
the  governor  F,  so  that  the  strokes  of  the  fuel  feed  pumps 
are  adjusted  as  required  by  the  governor  in  the  event  of  the 
load  being  suddenly  taken  off  for  any  reason.  The  hand- 
wheel  D  operates  a  friction  clutch  used  for  disconnecting  the 
propeller  shaft  from  the  engine  when  the  signal  "  stop  "  is 
telegraphed  down  from  the  navigating  bridge.     The  governor 
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then  automatically  comes  into  action  and  reduces  the  stroke 
of  the  fuel  feed  pump  as  necessary,  so  that  the  engine  runs 
at  about  100  r.p.m.,  at  which  speed  the  cylinder  vaporizers 
remain  at  the  proper  temperature  to  keep  the  engine  running 
and  in  definite  time. 

The  governor  F  has  several  functions.  It  controls  the  revo- 
lutions per  minute  of  the  engine  in  two  ways :  first,  as  de- 
scribed, by  reducing  the  pump  stroke.  At  the  same  time, 
however,  it  throttles  the  scavenging  in  order  to  maintain  the 
required  temperature  in  the  combustion  chamber.  It  has  also 
one  particular  advantage  and  that  is,  when  the  engine  at  sea 
is  running  at  normal  full  speed  of  200  r.p.m.  and  the  pro- 
peller heaves  out  of  the  water,  the  governor  at  once  prevents 
any  tendency  to  racing. 

The  handwheel  ./  enables  the  engineer  to  adjust  the  quan- 
tity of  scavenging  air  in  relation  to  the  engine  speed.  There 
are  also  manual  means  for  regulating  the  quantity  of  circu- 


Generated  Gear  Teeth,  Trevor  Rap.son.  The  Automobile 
Engineer,  \ol.  8,  no.  110,  January  1918,  pp.  2-6. 

The  Making  op  Plug  and  Ring  Gages,  J.  H.  Smith. 
American  Machinist,  vol.  48,  no.  5,  January  31,  1918,  pp. 
191-193,  6  figs. 

Interchangeability,  Tolerances  and  Finish,  J.  P. 
Brophy.  American  Machinist,  vol.  48,  no.  4,  Januaiy  24,  1918, 
pp.  156-157. 

Machine  Tools 

Large  Crank  Pin  Turning  Machine.  The  Engineer,  vol. 
125,  no.  3238,  January  18,  1918,  pp.  50-52,  6  figs. 

The  Evolution  of  a  High  Speed  Steel  Tool,  J.  T.  Thorne. 
General   discussion   of   the   manufacture   of   high-speed    tool 
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Fig.  4     350-B.Hp.  Kromhout  Marine  Engine 


lating  water  per  cylinder,  safety  valves  being  provided  to 
prevent  anj-  damage  to  the  pumps  should  all  four  control 
valves  be  closed  down  inadvertently  at  the  same  time. 

A  special  receptacle  for  methylated  spirit  is  provided  for 
the  preliminary  heating  of  the  lamps :  namely,  a  deep  cup 
with  a  long  handle  which  can  be  conveniently  filled  without 
danger  of  spilling,  put  into  position  and  lit  up  without  any 
chance  of  the  spirit  overflowing  if  the  ship  is  rolling  heavily. 

The  vaporizing  arrangements  are  such  that  blow  lamps  are 
required  for  starting  purposes  only.  Once  the  engine  is  run- 
ning it  will  continue  to  do  so  at  any  revolutions  between  100 
and  240  for  any  length  of  time,  and  will  pick  up  the  full  load 
immediately,  even  after  running  at  the  lowest  number  of 
revolutions  for  several  hours.  This  is  achieved  simply  by  the 
fact  that  the  quantity  of  scavenging  air  is  always  proportion- 
ate to  the  revolutions  per  minute.  The  engine  requires  no 
water  injection. 

An  auxiliary  set  is  supplied  with  each  unit  to  drive  the  air 
compressor  and  possibly  also  the  dynamo  and  bilge  and  ballast 
pumps.  It  is  usually  consti-ucted  on  the  same  principle  as  the 
main  engine,  but  without  the  reversing  gear.  ( The  Engineer, 
vol.  125.  no.  3237,  January  11,  1918,  pp.  36-37,  3  figs.,  d) 

Machine  Shop 

Tapped  Hole.s.  The  Automobile  Engineer,  vol.  8,  no.  110, 
January  1918,  p.  11.  ' 


steel,  with  brief  reference  to  the  influence  of  impurities  and 
heat-treatment.  The  following  statement  is  of  particular 
interest:  "High-speed  steel  instead  of  being  a  tough,  inert 
material,  as  many  people  suppose,  is  rather  to  be  compared 
to  a  finely  balanced  piece  of  machinery  and  is  swung  this 
way  or  that  by  the  various  influences  it  undergoes  in  the 
process  of  heat-treating."  (Proceedings  of  the  Steel  Treating 
Research  Society,  vol.  1,  no.  5,  December  1917,  pp.  4-19, 
12  figs.) 


Mechanics 

Flyvtheel  Design  for  Rolling  Mills,  G.  E.  Stoltz.  The 
intermittent  character  of  the  rolling-mill  load  makes  it  neces- 
saiy  to  have  adequate  flywheel  capacity  to  equalize  the  power 
requirements  and  avoid  heavy  momentary  overloads  on  the 
driving  unit.  The  use  of  a  proper  flywheel  effect  permits,  in 
certain  eases,  the  installation  of  driving  and  generating  equip- 
ment designed  to  carry  a  load  of  practically  a  constant  char- 
acter. Better  overall  economy  is  obtained,  although  the  fric- 
tion loss  of  the  flywheel  is  added.  | 
The  writer  discusses  in  brief  the  theory  of  flywheels.  ' 
The  location  of  the  flywheel  is  of  importance.  Logically, 
the  flywheel  should  be  placed  as  near  the  load  as  possible, 
but  in  some  applications,  sucii  us  sluel  mills,  this  is  not 
feasible  as  the  mill  speed  is  too  slow.     To  properly  equalize 
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the  load  ou  an  S-stand  mill  with  the  flywheel  operating  on 
the  mill  shaft  at  30  r.p.m.,  a  flywheel  of  350  tons  weight 
would  be  required.  This  is  not  practical,  and  on  engine- 
driven  mills,  even  with  a  comparatively  large  engine  but  a 
moderate-sized  wheel,  the  engine  does  not  fully  compensate 
for  lack  of  flywheel  capacity,  with  the  result  that  the  speed 
drops  considerably  when  peak  loads  are  obtained.  With  elec- 
tric drive  the  motor  is  usually  operating  at  about  240  r.p.m. 
and  a  herringbone-gear  unit  is  provided  to  obtain  the  proper 
mill  speed.  The  fljTvheel  capacity  is  usually  obtained  by 
placing  the  flywheel  at  each  end  of  the  pinion  shaft.  By  doing 
tliis  the  total  weight  of  the  wheels  would  be  30  tons  to  pro- 
vide the  same  flywheel  effect  as  would  be  obtained  if  a  350- 
ton  wheel  were  placed  on  the  mill  shaft.  This  has  the  dis- 
advantage of  transmitting-  all  the  peaks  through  the  geai-s, 
but  is  the  practical  solution  for  this  type  of  drive.  Where 
sheet-mill  engines  have  been  replaced  by  motors  with  ade- 
quate flywheel  effect,  the  monthly  output  may  be  increased 
approximately  10  per  cent,  which  is  due  to  the  elimination 
of  periods  when  the  mill  is  slowed  down  sufficiently  to  inter- 
fere with  its  operation. 

The  conditions  in  the  case  of  a  blooming  mill  were  investi- 
gated. The  mill  was  of  the  three-high  type,  28-in.,  operating 
at  70  r.p.m.     Among  other  things,  the  writer  calls  attention 
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to  the  fact  that  it  is  important  to  take  under  consideration 
the  type  of  control  used,  as  some  utilize  the  I  ywheel  effect 
to  a  better  advantage  thaw  others. 

From  this  point  of  view  Tig.  5  is  of  interest.  It  refers  to 
a  sheet  mill  and  shows  the  kilowatt  input  with  notching  in 
relays  which  regulates  the  amount  of  gTid  resistance  of  the 
secondary  circuit  of  the  motor,  while  the  other  cui-ve  is  taken 
with  the  liquid  slip  regulator  in  the  secondary  circuit.  The 
flywheel  effect  is  the  same,  but  the  regulator  does  not  come 
into  action  until  the  motor  is  fully  loaded.  With  grid  resist- 
ance in  the  secondary  of  the  motor  the  flywheel  and  motor 
slow  down  in  direct  proportion  to  the  load  and  when  full  load 
on  the  motor  is  obtained,  the  flywheel  may  be  operating  at 
15  per  cent  slip  and  any  further  peak  load  cannot  be  absorbed 
by  the  fly^vheel  to  the  same  extent  as  when  at  its  full  speed. 
(Iron  Trade  Review,  vol.  G2,  no.  4,  January  24,  1918,  pp. 
272-274,  3  figs.,  pe) 

Solution  op  Problems  of  Torsion  by  the  Use  of  Soap 
Films,  A.  A.  Grifllth  and  G.  I.  Taylor.  The  equations  which 
represent  the  torsion  of  an  elastic  bar  of  any  unifonn  cross- 
section  are  of  exactly  the  same  form  as  those  which  represent 
the  displacement  of  a  soap  film  due  to  a  slight  pressure  acting 
on  its  surface,  the  film  being  stretched  over  a  hole  in  a  flat 
plate   of  the   same   shape   as   the   cross-section    of   the   bar. 


Hence,  by  making  appropriate  measurements  of  soap  films 
it  may  be  possible  to  find  the  stresses  and  torsional  stiffness 
of  a  twisted  bar  or  shaft  of  any  cross-section  whatsoever. 

Torsional  problems  are  of  great  importance  in  aeronautical 
calculations.  Propeller  blades,  spars,  struts,  etc.,  are  subject 
to  torsion,  and  at  the  same  time  have  to  be  made  of  complex 
sections.  It  is  therefore  important  to  know  the  torsional 
stress  occurring  in  them,  so  as  to  be  able  to  use  the  minimum 
of  material.  The  writers  have  developed  a  very  simple  ex- 
perimental method  for  solving  these  problems. 

A  hole  is  cut  in  a  thin  plate  of  the  section  required  to 
be  investigated  and  a  circular  hole  of  a  predetermined  dia- 
meter is  cut  alongside  it.  The  plate  is  placed  in  a  box  and  soap 
fihns  are  stretched  across  the  holes.  The  films  are  blown  out 
slightly  by  reducing  the  air  pressure  on  one  side  of  them. 
By  making  suitable  measurements  of  the  shajie  of  the  resulting 
flhn  surfaces  it  is  possible  to  find  the  stresses  in  a  bar  of 
the  given  section  in  terms  of  the  stresses  in  a  circular  bar 
of  tlie  same  diameter  as  the  circular  hole  when  the  two  bars 
are  twisted  through  the  same  angle  per  unit  of  length.  By 
means  of  other  measurements  it  is  equally  easy  to  find  the 
ratio  of  the  torques  which  must  be  applied  to  the  two  parts 
in  order  to  produce  the  same  twist  in  both. 

In  order  to  apply  this  method,  apparatus  is  required  with 
which  three  kinds  of  measurements  can  be  made : 

1  Measurements  of  the  inclination  of  the  film  to  the  plane 
of  the  plate  at  aiiy  point  for  the  determination  of  stresses. 
Optical  reflection  apparatus  is  used,  the  image  of  an  electric- 
lamp  filament  being  used  in  the  film  in  such  a  way  that  the 
reflection  ray  is  coincident  with  the  incident  ray.  so  that  their 
common  direction  gives  the  inclination  of  the  normal  to  the 
surface  of  the  film. 

2  Determination  of  the  contour  lines  of  the  film.  For  map- 
ping these  lines  a  steel  needle  point,  moistened  with  soap 
solution,  is  arranged  to  move  about  over  the  plate,  its  distance 
therefrom  being  adjustable  by  means  of  a  micrometer  screw. 
The  point  is  made  to  approach  the  film  until  the  distortion 
of  the  image  in  the  latter  shows  that  contact  has  occuiTcd. 
This  method  of  mapping  contours  is  refen'ed  to  here  as  the 
'•  spherometer  "  method. 

3  Comparison  of  the  displaced  volumes  of  the  test  film  and 
circular  standard  for  finding  the  coiTCsponding  torque  ratio. 
This  is  done  by  blowing  the  films  up  by  running  a  known 
volume  of  water,  or  preferably  soap  solution,  into  the  ap- 
paratus from  a  pipette. 

The  apparatus  consists,  therefore,  of  this  spherometer  for 
mapping  the  contour  lines  and  the  auto-collimator  for  de- 
termining the  inclination  of  the  film,  this  determination  being 
usually  confined  to  the  determination  of  inclinations  at  given 
points  on  the  boundary  which  are  marked  by  scratches  on 
the  plate.  For  stress  measurements  the  auto-collimator 
method  is  better  than  the  contour-line  method  since  it  gives 
the  inclination  directly,  whereas  in  the  other  case  the  inclina- 
tion can  only  be  found  by  a  graphical  determination. 

Inxestigation  of  torsion  problems  by  the  soap-film  method 
was  checked  by  experiments  of  wooden  beams  of  the  same 
section.  In  one  of  these  experiments  a  walnut  plank  was 
shaped  so  that  its  section  was  exactly  the  same  as  the  hole  in 
one  of  the  test  planes  wliich  represented  a  section  in  a  propeller 
blade  of  fineness  ratio  10.55,  having  its  thickest  part  about 
one-third  of  the  way  from  the  leading  edge.  The  value  of 
the  modulus  of  rigidity  M  was  found  by  performing  a  tor- 
sion test  on  this  plank,  using  the  expression  for  the  torque 
given  by  a  soap-film  experiment  on  the  plate  which  was  used 
in  shaping  the  plank.     .V  was  found  to  be  0.1355  X  10'  lb.  per 
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sq.  iu.  Five  circulai-  boles  were  tbeu  cut  in  the  plaak  aud 
their  rigidities  were  measured.  The  mean  value  of  N  found 
iu  this  way  was  0.1387  X  10°»  or  a  difference  of  only  2.3  per 
eeut. 

When  contour  lines  have  been  mapped  the  torque  may  be 
found  from  them  by  integration.  If  the  graphical  work  is 
carefully  done  the  value  found  in  this  way  is  rather  more 
accurate  than  the  one  obtained  by  the  volumetric  method. 
Contours  may  also  be  used  to  fuid  stresses  by  differentiation, 
that  is,  by  measuring  the  distance  apart  of  the  neighboring 
contour  lines:  but  here  the  comparison  is  decidedly  in  favor 
of  the  direct  process,  owing  to  the  difficulties  inseparable 
from  graphical  differentiation.  The  contour  map  is  never- 
theless a  very  useful  means  of  showing  the  general  nature  of 
the  stress  distribution  throughout  the  section  in  a  clear  and 
compact  manner.  The  highly  stressed  parts  show  many  lines 
bunched  together,  while  few  traverse  the  regions  of  low  sti'ess, 
and  the  direction  of  the  resultant  stress  is  shown  by  that  of 
the  contours  at  every  point  of  the  section,  furthermore,  the 
map  solves  the  torsion  problem,  not  only  for  the  boundary, 
but  also  for  every  section  having  the  same  shape  as  a  contour 
line. 

With  the  aid  of  simple  apparatus  of  this  kind  the  truth  of 
theorems  such  as  those  contained  in  the  following  list  may 
be  readily  demonstrated. 

a  The  stress  distribution — and  therefore  the  torque — for 
any  section  is  independent  of  the  axis  of  twist.  This  is  easily 
seen,  since  the  shape  of  the  soap  film  is  completely  determined 
by  the  boundary  and  the  value  of  4:S/p.  Hence  the  torque 
on  a  number  of  bars  clamped  together  at  their  ends  may  be 
found  by  adding  the  separate  torques  which  would  be  neces- 
sary to  twist  each  through  the  same  angle.  This,  as  in  other 
cases,  applies  to  torque  only.  It  will  be  realized  that  in 
practice  there  wiU  be  bending  stresses  which  must  be  taken 
account  of  in  the  usual  way. 

b  Any  addition  of  material  to  a  section  must  increase  the 
torque,  and  vice  versa,  so  long  as  the  distribution  of  material 
in  the  original  section  is  unaltered. 

c  Any  cut  made  in  a  section,  whether  it  decreases  the  area 
or  not,  must  decrease  the  torque. 

d  The  stress  at  any  point  of  the  boundary  of  a  section  is 
never  less  than  the  boundary  stress  in  a  circular  bai-  under 
the  same  twist,  and  whose  radius  is  equal  to  that  of  the  circle 
inscribed  in  the  section  which  touches  the  boundary  at  the 
point  in  question. 

More  generally,  if  one  section  lie  entirely  inside  another 
so  as  to  touch  it  at  two  or  more  points,  the  stresses  in  the 
inner  figure  are  less  than  those  in  the  outer  one  at  the  ])(>ints 
of  contact;  if  the  two  figures  are  approximately  congruent 
in  the  neighborhood  of  the  points  of  contact,  the  difference 
between  the  stresses  is  small.  The  maximum  stress  in  a  sec- 
tion is  not  greater  than  2aNr,  where  a  is  the  radius  of  the 
largest  inscribed  circle,  unless  the  boundary  is  concave,  that 
is,  reentrant. 

e  If  a  concave  part  of  the  boundary  approximates  to  a 
sharp  corner,  the  stress  at  this  point  may  be  very  high,  and 
if  the  cur\'ature  is  infinite  when  the  stress  is  also  theoretically 
infinite,  whatever  be  the  situation  of  the  corner  with  respect 
to  the  rest  of  the  section.  Actually,  of  course,  if  the  material 
is  ductile,  we  can  only  deduce  that  the  stresses  at  such  a  cor- 
ner are  above  the  elastic  limit. 

/  It  is  a  consequence  of  |>)  that  it  does  not  necessarily 
follow  that  the  making  of  a  cut  in  a  section  will  reduce  its 
strength,  whether  material  is  removed  or  not.  As  an  example 
of  this,  one  may  (|Uote  the  case   of  an   angle  iron  in  which 


the  internal  comer  is  quite  sharp.  It  is  well  known  in  prac- 
tice that  this  will  often  fracture.  It  may  be  strengthened, 
however,  by  reducing  the  section,  planing  out  a  semicircular 
groove  at  the  root  of  the  angle  iron. 

g  There  can  be  no  discontinuous  changes  of  stress  any- 
where in  a  section,  excepting  only  those  pai-ts  of  the  boundary 
where  the  curvature  is  infinite — concave  or  convex  sharp  cor- 
ners. 

h  The  maximum  stress  occurs  at  or  near  one  of  the  points 
of  contact  of  the  largest  inscribed  circle,  and  not,  in  general,  at 
the  point  of  the  boundary  nearest  the  centroid,  as  has  been 
liitherto  assumed.  An  exception  may  occui-,  if,  at  some  other 
part  of  the  boundai-y,  the  curvature  is — algebraically — con- 
siderably less;  that  is,  the  boundary  is  more  concave  than  it 
is  at  this  point. 

i  If  a  section  which  is  long  compared  with  its  greatest 
thickness  be  bent  so  that  its  area  and  the  length  of  its  meilian 
line  are  unchanged,  its  torque  will  not  be  greatly  changed 
thereby.  For  instance,  the  torsional  stiffness  of  a  metal  plate 
is  practically  unaltered  by  folding  or  rolling  it  up  into  the 
form  of  an  L  or  a  split  tube.  Soap-fikn  experiments  show, 
in  fact,  that  there  is  a  diminution  of  less  than  5  per  cent  when 
the  inner  radius  of  the  boundary  is  not  less  than  the  thickness 
at  the  bend. 

j  The  "unstressed  fiber,"  which  is  situated  at  the  point  cor- 
responding with  the  maximum  ordinate  of  the  soap  fUm,  is 
near  the  center  of  the  largest  circle  which  can  be  inscribed 
in  the  section. 

In  general,  the  inscribed  circle  has  a  maximum  value 
wherever  it  touches  the  bouftdary  at  more  than  two  points, 
and  there  is  usually  an  unstressed  fiber  near  the  center  of 
each  of  these  circles.  Between  each  pair  of  maximum  ordi- 
nates  on  the  soap  film,  however,  there  is  a  "  minamax  "  point, 
which  is  near  the  center  of  the  corresponding  minimum  in- 
scribed circle.    This  fiber  in  the  bar  is  also  unstressed. 

k  The  "  lines  of  shearing  stress  "  round  the  unstressed  fibers 
of  the  first  sort  are  initially  ellipses,  and  round  those  of  the 
second  sort  hyperbolas,  from  which  shapes  they  gradually  ap- 
proximate to  that  of  the  boundary.  Notions  of  this  sort  are 
useful  in  practice,  because  it  is  possible,  with  their  heli),  to 
sketch  in  the  general  nature  of  the  lines  of  shearing  sti-ess 
for  any  section. 

The  rest  of  the  paper  is  devoted  to  the  discussion  of  approxi- 
mate foi-mulsB  for  torques  and  stresses,  and  concludes  with  a 
mathematical  appendix.  Those  who  desire  to  follow  the  matter 
further  will  do  well  to  refer  to  the  original.  (Engineer,  vol. 
124,  no.  3234,  December  21,  1917,  pp.  546-547,  2  figs.,  sA) 

Mechanics 

The  Lateral  Vibrations  of  Bars  of  Variable  Sectiox, 
-J.  W.  Nicholson.  Proceedings  of  the  Royal  Society,  vol.  93, 
no.  A  654,  September  1,  1917,  pp.  506-519. 

Lamix.\ted  Steel-Spring  Proportions,  H.  H.  Kennedy. 
American  Machinist,  vol.  48,  no.  5,  January  31,  1918,  pp. 
182-183. 

Circular-Arc  Bow-Girder,  William  Knight.  Engineering, 
vol.  105,  no.  2716,  January  18,  1918,  pp.  55-57,  12  fis;s. 

Measurements 

The  Automatic  Control  and  Measurement  of  High 
Temperatures,  Richard  P.  Brown.  From  his  experience  in 
this  country  the  writer  claims  that  for  industrial  service  au 
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instrument  actuated  by  the  expansion  of  nitrogen  gas  is  the 
most  satisfactory  for  temperature  measurement  up  to  800 
deg.  fahr. 

This  instrument  consists  of  a  bulb  of  copper  which  is 
inserted  in  the  heat  and  is  connected  by  capillary  tubing  to 
an  indicating  or  recording  gage  containing  a  helical  expansive 
spring.  The  expansion  of  the  gas  in  the  bulb  exerts  a  pres- 
sure in  the  capillary  tubing  which  is  conveyed  to  the  spring 
in  the  instrument  and  the  pointer  attached  directly  to  this 
spring  moves  across  the  scale  or  chart. 

The  writer  discusses  other  instruments,  such  as  thermo- 
electric pyrometers  for  use  in  measuring  moderate  tempera- 
tures where  the  measuring  instrument  must  be  placed  at  a 
considerable  distance,  or  for  measuring  temjjeratures  above 
the  range  of  the  gas-expansion  instrument. 

The  writer  has  developed  a  new  instrument  which  he  calls 
the  Brown  heat  meter  and  which  is  claimed  to  give  greater 
precision  in  temperature  measurements  than  is  secured  with 
the  high-resistance   millivoltmeter. 

In  this  instrument,  in  addition  to  the  standard  high- 
resistance  millivoltmeter,  is  used  an  ordinary  dry  cell  about 
1^4  in.  in  diameter  by  2%  in.  long,  and  a  suitable  rheostat 
to  reduce  the  voltage  of  the  dry  cell  from  approximately 
11/2  volts  to  a  range  from  0  to  60  millivolts,  the  voltage  pro- 
duced as  a  maximum  by  the  thei-moeouples.  In  the  opera- 
tions adjustments  are  first  made  to  insure  that  the  voltage 
developed  by  the  thermocouple  is  equal  to  the  reduced  voltage 
of  the  dry  cell.  Then  the  voltage  of  the  thermocouple  is  cut 
out  and  the  voltage  of  the  dry-cell  circuit  read  by  direct 
deflection,  which  eliminates  the  line  resistance  entirely,  just 
as  a  potentiometer  gives  a  deflection  indicating  the  actual 
temperature  developed  by  the  thermocouple  at  the  moment 
of  reading  the  instrument.  It  does  not,  however,  indicate 
the  fluctuation  in  temperature  of  the  thermocouple,  since  it 
is  the  voltage  from  the  dry  cell  that  is  being  read.  It  is 
possible,  however,  to  get  this  reading  by  connecting  the  thermo- 
couple to  the  meter  of  the  dry-cell  circuit  and  noting  whether 
the   indications   are   the   same. 

The  writer  also  discusses  in  detail  automatic  temperature 
control  and  the  design  of  a  temiierature-signaling  pyrometer, 
which  latter  is  an  instrument  which  wUl  automatically  sig- 
nal by  lights  whether  the  temperature  is  too  high,  correct, 
or  too  low  in  any  particular  furnace.  (Proceedings  of  the 
Steel  Treating  Besearch  Society,  vol.  1,  no.  5,  December  1917, 
pp.  32-35.) 

Munitions 

Shell  Making  by  Impeoved  Machine  and  Methods.  De- 
scription of  a  method  developed  in  a  small  machine  shop  to 
manufacture  shells.  A  company  in  Ohio  undertook  the  manu- 
facture of  shells  for  the  Belgian  array.  The  orders  soon  out- 
grew the  capacity  of  the  plant  and  a  small  shop  was  leased 
in  Buffalo.  In  this  latter  plant  the  company  manufactured 
shells  of  the  French  type  having  a  longer  taper  and  designed 
according  to  metric  measurements.  This  required  the  im- 
provisation of  special  machinery.  One  of  the  most  interesting 
problems  was  connected  with  the  process  of  nosing  these 
French-type  shells.  The  usual  process  of  placing  the  shell 
forging  centered  and  rough-machined  vertically  face  down 
under  a  hammer  or  press  and  swedging  it  under  a  die  could  not 
be  applied  in  manufacture  under  French  specifications  because 
of  the  thinness  of  the  metal. 

To  meet  this  difficulty  R.  J.  Wehland  developed  a  machine 
for  applying  the  force  perpendicularly  to  instead  of  along  the 


axis  of  the  curve.  This  machine  consists  essentially  of  a  steam 
hammer  with  two  dies  and  a  movable  carriage  which  feeds  the 
shell  between  the  dies  and  rotates  it  between  strokes  of  the 
hammer.  The  lower  die  is  rigid.  The  upper  one  is  impelled 
against  the  shell  with  a  1-in.  stroke  at  the  rate  of  125  times 
per  minute. 

The  shell  base  is  held  in  the  block  on  the  carriage  or  feeding 
machine.  Rotation  is  induced  by  a  compressed-air  motor 
working  through  a  small  pinion  to  the  large  gear  which  rotates 
the  clamping  device  by  which  the  shell  is  held.  This  rotation 
is  at  a  constant  rate,  the  entire  carriage  being  moved  forward 
by  means  of  a  large  handwheel  until  the  nosing  attains  the 
form  desired. 

The  hammering  is  perpendicular  to  the  long  axis  of  the 
shell,  and  the  only  force  delivered  along  the  axis  of  the  shell 
is  that  forward  movement  on  the  table  by  which  the  carriage 
is  moved  forward  by  the  handwheel  when  the  shell  is  fed  into 
the  dies. 

This  nosing  machine  may  be  used  in  connection  with  a  forg- 
ing press,  as  well  as  with  the  steam  hammer.  (The  Iron  Trade 
Bevietv.  vol.  62,  no.  6,  Februai-:^-  7,  1918,  p.  373,  1  fig.,  d) 

Gages  and  Gage  Making  for  Munition  Plants.  iPn- 
pared  by  the  Library  of  the  Engineering  Societies.) 

1913. — Inspection  Gages  for  Remington  Gun  Parts,  191?. 
(Amer.  Mach.,  vol.  38,  pp.  763-768.)  Discusses  the  life  of 
gages;  describes  counterbore  gage,  milling  inspection  gage  and 
contour  gage. 

1915. — Machining  Shrapnel  Shells,  1915.  (Machi)ury,  vol. 
21,  pp.  638-639.)  Detailed  description  of  gages  for  British 
and  American  shrapnel  shells. 

1915. — Standardization  of  B.  A.  Screws,  1915.  (Mech. 
Engr.,  vol.  36,  pp.  75-76.)  Provisional  conclusions  reached  by 
the  Small  Screws  Sub-Committee  of  the  Engineering  Stan- 
dards Committee,  enabling  the  National  Physical  Laboratory 
to  issue  a  list  of  dimensions  which  may  be  of  service  at  the 
present  juncture  to  persons  using  the  screws  and  assist  in 
obtaining  interchangeable  work. 

1916.— Abbott,  P.  W.,  What's  the  Matter  with  Our  Methods 
of  Threading?  1916.  (4mer.  J/ac;?.,  vol.  44,  pp.  173-175.)  A 
study  of  the  various  elements  entering  into  the  production  of 
good  screw  threads  both  internal  and  external ;  relates  to  ac- 
curacy in  munition  and  other  work. 

1916. — Anderson,  John  R.,  Adjustable  Limit  Gage  for 
Munition  Parts,  1916.  (Amer.  Mach..  vol.  45,  p.  339.)  Illus- 
trated description  of  a  "bridge  gage." 

1916. — Baker,  Donald,  Manufacturing  Parts  of  Type  80 
Time  Fuses,  1916.  (Machinery,  vol.  23,  p.  297.)  Gives  de- 
tails of  gages  used  in  testing  and  manufacturing  fuse  parts. 

1916. — Bogart,  F.  H.,  Deceptive  Working  Limits  on  Muni- 
tions, 1916.  (Amer.  Mach.,  vol.  45,  pp.  1021-1023.)  Analysis 
of  working  limits  on  various  parts. 

1916. — Booth,  W.  H.,  Limit  Gage  System  in  Principle  and 
Practice,  1916.  (Mech.  Engr.,  vol.  37,  pp.  109-112.)  Deals 
with  design  and  materials  of  limit  and  screw  gages;  article 
written  because  the  widespread  interest  in  munitions  has 
brought  the  question  of  limit-gage  systems  very  much  to  the 
front. 

1916.— Bogart,  F.  H.,  Production  Gages,  1916.  (Anier. 
Mach.,  vol.  45,  p.  1106.)  Discusses  their  application  to  muni- 
tion work. 

1916. — Booth,  W.  H.,  Limit  Gage  Principles  and  Practical 
Applications,  1916.  (Canadian  Machinery,  vol.  15,  pp.  285- 
286,  343,  417-418. )  On  limit  gages  for  various  services,  mate- 
rials, designs,  etc. ;  states  that  it  is  of  interest  in  relation  to 
munition  work. 


March 
1918 


ENGIlSrEERING  SURVEY 


279 


lOKi. — Colviii,  Fred  H.,  Caps  and  Base  Plugs  for  Time 
Fuse.  1016.  (Amer.  Mavli.,  vol.  45,  pp.  467-471.)  Illustrated 
details  of  gages  used. 

1916. — Colvin,  Fred  H.,  Making  Adapters  for  British  De- 
tonating Fuse,  1916.  {Amer.  Mach.,  vol.  44,  pp.  239-241.) 
Illustrated  details  of  gages  used  for  the  adapters. 

1916.— Colvin,  Fred  H.,  Making  Copper  Rifling  Rings,  1916. 
{Amer.  Mach.,  vol.  44,  pp.  678-679.)  Shows  a  simple  device 
for  gaging  ring  used  on  the  base  of  a  shell  to  make  it  follow 
the  rilling  grooves  in  a  gun. 

191(i. — Colvin,  Fred  H.,  Making  Five  Million  Primers  for 
Cartridge  Cases,  1916.  {Amer.  Mach.,  vol.  44,  pp.  309-315.) 
Shows  illustrated  details  of  gages  used. 

1916. — Colvin,  Fred  H.,  Making  the  British  Time  Fuse 
Mark  80-44,  1916.  {Amer.  Mach.,  vol.  45,  pp.  367-374,  421- 
425.)  Describes  and  illustrates  tools  and  gages  for  making 
time  fuses. 

1916.— Colvin,  Fred  H.,  Making  the  Small  Parts  of  the 
British  Time  Fuse,  1916.  {Amer.  Mach.,  vool.  45,  pp.  549- 
553.)     Gages  used  for  different  parts  of  the  fuse  are  shown. 

1916. — Colvin,  Fred  H.,  Making  Top  and  Bottom  Rings  for 
Time  Fuses,  1916.  {Amer.  Mach.,  vol.  45,  p.  513.)  Describes 
a  variety,  of  special  gages  for  fuse  work. 

1916. — ^Colvin,  Fred  H.,  Manufacturing  British  8-in.  Shells 
in  41/2  Hours,  1916.  {Amer.  Mach.,  vol.  44,  pp.  749-754,  807- 
813.)     Illustrated  details  of  gages  used. 

1916. — Colvin,  Fred  H.,  Manufacturing  120-mm.  Serbian 
Shells,  1916.  {Amer.  Mach.,  vol.  44,  pp.  397-403,  453-458.) 
Details  of  the  gages  used,  and  of  turning  shells  by  power  to 
try  the  gages. 

1916. — Darling,  H.  M.,  Adjustable  Limit  Gage  for  Muni- 
tions Parts,  1916.  {Amer.  Mach.,  vol.  45,  p.  969.)  Describes 
gage  for  testing  straightness  of  small-size  twist  drills. 

1916. — Darling,  Herbert  M.,  Making  Accurate  Templets 
(letter),  1916.  {Amer.  Mach.,  vol.  44,  p.  865.)  Method  for 
gaging  the  form  of  shells. 

1916. — Dowd,  A.  A.,  Making  Gages  for  Shrai)nel  Shells, 
1916.  {Iron  Trade  Review,  vol.  59,  pp.  17-20.)  Economics 
for  gage  manufacture :  examples  of  gages. 

1916. — French  Screw  Gage,  1916.  {The  Engineer,  vol.  122, 
p.  234. )  Describes  and  illustrates  a  simple  form  of  screw  gage 
devised  by  M.  Marre;  relates  to  the  adoption  of  the  S.  I.  screw 
thread  by  the  French  Minister  of  War. 

1916. — Glazebrook,  R.  H.,  Limit  Gages,  1916.  {Engrg.,  vol. 
102,  pp.  224-225,  240-242,  236-238  and  252-254.)  Illustrated 
article  subdivided  into  gages  for  plain  cylindrical  work,  screw 
gages,  form,  and  position  gages.  States  that  the  importance 
of  subject  has  grown  since  the  commencement  of  the  war. 

1916. — Lavender,  J.  H.,  Some  Notes  on  Hardening  Screw 
Gages,  1916.  {Engrg.,  vol.  102,  p.  631.)  Particulars  obtained 
from  experimental  work  extending  over  a  period  of  six 
months. 

1916. — Hamilton,  Douglas  T.,  Gaging  and  Inspection  Meth- 
ods, 1916.  {Machinery,  vol.  23,  pp.  95-118.)  The  develop- 
ments of  interchangeable  manufacture;  the  limit  system  and 
its  advantages;  difference  between  allowance,  tolerance  and 
limit :  probable  life  of  gages,  etc. 

1916.-^Hamilton,  Douglas  T.,  Profile  and  Indicating  Gages, 
1916.  (Machiner,/,  vol.  23,  pp.  208-219,  302-318.)  Descrip- 
tion of  different  types  of  gages  working  on  the  indicating 
principle  which  have  been  used  with  satisfactoiy  i-esults  in  the 
manufacture  of  munitions. 

1916.— Hey,  J.,  Two  Gages  for  Use  in  Fuse  Heads,  1916. 
{Machinery,  vol.  8,  p.  751.)  Illustrated  description  of  gages 
used  in  a  British  factory. 


1916. — Loading  Primer  Bodies,  1916.  {Amer.  Much.,  vol. 
45,  p.  460.)  Final  assembling  and  gaging  devices  used  for 
IJ  rimers. 

1916.— Manufacture  of  Mark  II  Gains  for  18  Pdr.  H.  E. 
Shells,  1916.  {Canadian  Machinery,  vol.  15,  ]).  277.)  De- 
scribes gaging  device. 

1916. — Mawson,  Robert,  Making  Bayonet  Scabbards,  1916. 
(Amer.  Mach.,  vol.  44,  p.  292.)  Shows  tension  gage  for 
bayonet  scabbard. 

1916. — Mawson,  Robert,  Making  1-Ib.  Cartridge  Cases,  1916. 
{Amer.  Mach.,  vol.  44,  p.  1032.)  Illustrated  details  of  gages 
for  testing  cartridge  cases. 

1916. — Mawson,  Robert,  Making  the  18-lb.  Cartridge  Case, 
1916.  (Amer.  Mach.,  vol.  45,  p.  381.)  Shows  details  of  the 
gages  used. 

1910. — Mawson,  Robert,  Making  the  4.5-in.  Howitzer  Car- 
tridge Case,  1916.  {Amer.  Mach.,  vol.  45,  p.  110.)  Shows 
details  of  gages. 

1916. — Mawson,  Robert,  Manufacturing  the  1-lb.  High- 
Explosive  Shell,  1916.  {Amer.  Mach.,  vol.  45,  p.  158,  202.) 
Details  of  gages  for  screw-machine  operations,  for  outside  and 
inside  threads,  diameter  and  thickness  of  shoulder,  length,  and 
final  test  gage  for  shell  diameters. 

1916. — Mawson,  Robert,  Manufacturing  r2-in.  Shrapnel, 
1916.  {Amer.  Mach.,  vol.  44,  pp.  537-542,  581-587,  625-630, 
675-677.)     Gives  details  of  gages  used;  illustrated. 

1916. — Mayoh,  F.  H.,  Gages  in  Modern  Manufacturing 
Practice,  1916.  {Canadian  Machinery,  vol.  15,  pp.  307-308, 
327-328,  364-365.)  Illustrations  in  groups  of  a  number  of 
standard  gages;  includes  gages  for  testing  shrapnel-shell  fuse 
rings. 

1916. — Micrometer  Limit  Gage  Attachment,  1916.  {Sci. 
Amer.  Suppl.,  vol.  82,  p.  325.)  Brief  description  of  "Apollo 
Mykarms,"  a  small  limit-gaging  device  invented  and  patented 
by  a  British  government  inspector. 

1916. — Moore,  J.  H.,  Manufacturing  Adapters  for  18-lb. 
High-Explosive  Shells,  1916.  {Am^r.  Mach.,  vol.  44,  p.  413.) 
Illustrated  details  of  gages  used. 

1916.— Olsen,  L.  E.,  Gage  for  Measuring  Shrapnel,  1916. 
{Amer.  Mach.,  vol.  44,  p.  412.)  Gage  illustrated  has  many 
advantages  over  the  common  saw-frame  style  or  the  vertical 
standard  with  pin-dropping  device. 

1916. — Pusep,  Hugo  F.,  Whitworth  Thread-Gage  Making, 
1916.  {Amer.  Mach.,  vol.  45,  pp.  775-777.)  Deals  with  pre- 
cision gages  for  munition  factories. 

1916.— Screw  Gages,  1916.  {The  Engineer,  vol.  121,  pp. 
263-264.)  Explains  the  necessity  for  accuracy  in  a  gage,  the 
errors  which  may  occur  in  screws,  and  methods  whereby  these 
errors  may  be  discovered  and  measured  and  avoided  in  future 
work.  Abstract  of  paper  written  by  the  staff  of  the  National 
Physical  Laboratory ;  states  that  the  screw  gage  plays  a  con- 
siderable part  in  munition  work. 

1916.— Shell-Test  Scale,  1916.  (Amer.  Mach.,  vol.  45,  p. 
173.)  The  purpose  of  the  scale  is  to  immediately  indicate 
whether  the  shell  is  under  or  over  the  prescribed  weight. 

1916. — Suverkrop,  E.  A.,  Maimfacturing  British  18-Pounder 
High-Explosive  Shells,  1916.  {Amer.  Mach.,  vol.  44,  pp.  495- 
499.)  In  the  final  government  inspection  shells  are  subjected 
to  a  very  rigid  examination  in  which  all  the  gages  previously 
employed  are  again  made  use  of. 

1916.— Training  That  Will  Not  Be  Forgotten  (editorial), 
1916.  (Amer.  Macli..  vol.  45,  p.  435.)  Precision  gage  work 
on  munitions. 

1916. — Unification  des  Filetages,  vis  Mecanique,  France, 
Adoption  du  Systeme  International  par  le  Service  de  L'artil- 
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lerie,  Ministere  de  la  Guerre,  lOKi.  (BtiU.  d'Encouragement 
pour  rindustrie  Nationale,  vol.  126,  pp.  74-110.)  Describes 
standard  for  screw  threads  adopted  by  the  ^Minister  of  War  of 
France  for  use  in  the  artillery  service. 

1916.— United  States  Munitions,  the  Springtield  Model  1903 
Service  Rifle,  1916.  (Amer.  Mach.,  vol.  45.)  General  speci- 
fications and  barrel  operations,  pp.  635-646,  679-689,  725-734; 
sequence  of  operations,  includinn;  details  of  gages  used.  Op- 
erations on  the  barrel  and  fixed  stud,  jjp.  679-689;  illustrations 
of  gages  used.  Operations  on  the  bolt,  pp.  987-994,  1033-1040, 
1079-1087;  shows  sequence  of  operations  and  details  of  the 
gages.  Operations  on  the  receiver,  pp.  813-821,  859-866,  901- 
911,  945-956;  includes  details  of  gages;  illustrated.  Operations 
on  the  sleeve,  pp.  1123-1131,  illustrated  details  of  the  gages. 

1916. — Viall,  Ethan,  Making  3-in.  Russian  Shrapnel  in  a 
Pump  Shop,  1916.  (Amer.  Mach.,  vol.  44,  pp.  849-850.)  De- 
tails of  Russian  shrapnel  gages;  illustrated. 

1916.— Wright,  M.  S.,  Tolerance  System  and  Metric  Con- 
version Tal)le,  1910.  (Amer.  Much.,  vol.  45,  jip.  702-704.) 
Tables  coni])iled  to  assist  in  work  necessary  on  gun  construc- 
tion. 

1917.— Alford,  L.  P.,  ed.,  Manufacture  of  Artillery  Am- 
munition, 1917,  N.  Y.,  McGraw-Hill  Book  Co.,  Inc.  Gives 
illustrated  details  of  gages  used. 

1917.— Baker,  Donald  A.,  Gages  for  Time-Fuse  Parts;  1917. 
{Mach inert/,  vol.  23,  pp.  1089-1096.)  Problems  in  the  manu- 
facture of  gages  for  Russian  time  fuses  and  methods  by  wliich 
they  were  solved. 

1917.— Bogart,  F.  H.,  Method  of  Machining  the  "  85  "  Fuse 
Body,  1917.  (Amer.  Mach.,  vol.  46,  pp.  721-723.)  Details 
of  machining  operations;  illustrations  of  special  gages,  etc. 

1917. — Bogart,  F.  H.,  Suggestions  Relative  to  the  Manu- 
facture of  Parts  to  Limit,  1917.  (Amer.  Mach.,  vol.  46,  pp. 
667-671.)  On  the  use  of  limits  and  limit  gages:  steps  in- 
volved; requirements  for  expressing  dimensions;  essential 
and  non-essential  dimensions;  examples  of  wrong  dimension- 
ing, etc.,  in  the  production  of  munition  parts. 

1917. — Brooker,  Arthur,  Screw  Thread  Measurement,  1917. 
[Eiigrg.,  vol.  103,  pp.  113-118,  139-141,  165-166.)  Definitions; 
method  of  measurement  by  microscope  micrometer,  diametral 
measurements  by  floating  micrometer,  optical  projection  ap- 
paratus, and  measurement  of  pitch  by  mechanical  means.  De- 
signed to  be  useful  in  manufacturing  interchangeable  parts  in 
large  quantities.  (Same  in  Mecli.  Engr.,  vol.  39,  pp.  339-343, 
353-355,  and  in  Post  Office  and  Elec.  Engrs.  Jour.,  vol.  10,  pp. 
153-170.) 

1917. — Buckingham,  Earle,  American  Industrial  Progress 
as  Revealed  by  War  Orders,  1917.  {Amer.  Mach.,  vol.  46,  pp. 
315-321.)  Contrasts  American  and  European  manufacturing 
develoijment  and  then  briefly  states  the  principles  underlying 
interchangeable  production. 

1917. — Chubb,  I.  W.,  Producing  British  Screw  gages,  1917. 
(Amer.  Mach.,  vol.  46,  pp.  593-594.)  Notes  relating  to  the 
methods  followed  by  E.  G.  Wrigley  &  Co.,  in  making  gages  for 
munition  purposes. 

1917.— Cooke,  A.  G.,  W.  J.  Gow  and  W.  G.  Tunnicliffe, 
Manufacture  of  Gages  at  the  L.  C.  C.  Paddington  Technical 
Institute,  1917.  (Jour.  Inst.  Mech.  Engrs.,  Feb. -March,  pp. 
45-108.)  Workshop  details  and  methods  of  securing  a  high 
degree  of  mechanical  accuracy  under  conditions  of  great 
urgency  and  without  special  equipment.  Relates  to  the  stan- 
dardization of  munition  manufacture.  (Abstracts  in  Iron 
Age,  vol.  99,  pp.  5.36-538,  and  3Iodel  Engr..  and  Electrician, 
vol.  36,  p.  115.) 

1917. — Crom])ton,  R.   E.   B.,  Notes  on   Screw   Gages,  1917. 


(Automobile  Engr.,  vol.  7,  pp.  35-37.)  States  that  at  the  com- 
mencement of  the  war  there  was  no  satisfactory  system  in  use 
for  gage  making;  suggests  that  whole  series  of  screws  from 
3-in.  down  to  the  tiny  screws  should  follow  one  law  for  tol- 
erances, modified  only  by  considerations  of  the  metliod  of 
manufacture. 

1917. — Dilrell,  A.  G.,  Ammunition  for  American  Merchant- 
men, 1917.  (Amer.  Much.,  vol.  46,  pp.  017-625.)  Description 
and  illustrations  of  gages  for  6-in.  shell  for  the  L".  S.  Navy. 

1917. — Erdman,  A.  W.,  Limits  and  Tolerances  for  the  Jlanu- 
faeture  of  Munitions,  1917.  (Jour.  Amer.  Soc.  Mecii.  Engrs., 
vol.  39,  pp.  382-384.)  Discusses  some  of  the  practical  aspects 
of  limits  and  tolerances,  as  customary  applied.  (Abstracts  in 
Amer.  Mach.,  vol.  47,  pp.  73-74;  Iron  Trade  Rev.,  vol.  60, 
pp.  1130,  1139-1140.) 

1917. — Erdman,  A.  W.,  Limits  and  Tolerances  in  Muni- 
tions Manufacture,  1917.  (Iron  Age,  vol.  99,  pp.  1137-1138.) 
On  relation  of  tolerances  to  weight ;  thread  tolerances ;  indi- 
vidual judgment  of  inspectors;  machine-tool  limitation. 

1917. — Forrest,  James,  Inspection  of  Munitions,  1917. 
(Amer.  Mach.,  vol.  47,  pp.  763-764.)  Inspection  of  munition 
work,  and  an  example  of  gaging  with  minimum  plug. 

1917. — Gage  Problem  in  Rifle  Manufacture,  1917.  (Iron 
Age,  vol.  99,  pp.  1199-1200. )  States  that  there  are  no't  enough 
tool  makers  to  equip  private  plants  with  fixtures. 

1917.— How  Gages  for  Big  British  Shells  Are  Made,  1917. 
(Iron  Trade  Bev.,  vol.  61,  pp.  17-22.)  Describes  the  plant  of 
Dove-Smith  &  Son  at  Niagara  Falls. 

1917. — Hamilton,  Douglas  T.,  Gaging  and  Inspecting 
Threads,  1917.  (Machinery,  vol.  23,  pp.  477-486,  .581-586.) 
Review  of  question  of  manufacturing  tolerances  on  various 
elements  of  a  screw  thread  as  well  as  other  points  of  im- 
portance. 

1917. — Her,  William  T.,  National  Supervision  of  (tages, 
1917.  (Machinery,  vol.  23,  pp.  961-962.)  Shows  organiza- 
tion of  proposed  gage  department  of  U.  S.  Munitions  Board. 

1917. — Macintyre,  J.  R.,  Production  of  Accurate  Thread 
Gages,  1917.  {Machinery,  vol.  24,  pp.  31-32.)  Methods  used 
in  making  thread-cutting  and  radius-forming  tools  and  an 
angle-grinding  fixture;  current  practice  in  the  Remington 
Arms  Co. 

1917. — Macready,  C.  A.,  Elements  of  Gage  Making.  1917. 
(Amer.  Mach.,  vol.  47,  pp.  491-493,  661-664,  1112-1118. 1  On 
the  principles  and  methods  for  recognizing  and  avoiding  enors 
that  have  become  habitual  to  gagemakers. 

1917. — Masked  Tolerances,  1917.  (Amer.  Mach.,  vol.  40,  \>\t. 
694-695.)  Method  followed  in  making  French  high-explosive 
shell. 

1917.— Modilication  of  the  Whitworth  Screw  Thread  (let- 
ter), 1917.  (Engry.,  vol.  103,  p.  385.)  Discusses  proposals 
of  W.  C.  Unwin,  which  are  stated  to  be  of  interest  to  those 
manufacturing  munitions. 

1917.— Moftett,  L.  W.  Toobnaker'sRole  in  Wartime.  1917. 
(Iron  Trade  Rev.,  vol.  60,  pp.  929-931.)  On  the  necessity  of 
providing  gages,  jigs  and  fi.xtures  for  mass  production. 

1917. — Powell,  H.  J.  Bingham,  Inspection  of  Screw  Gages 
for  Munitions  of  War,  1917.  {Amer.  Mach.,  vol.  47,  pp. 
1065-1073.)  An  attempt  to  assist  screw-gage  manufacturers 
in  their  work  of  making  gages  for  munitions  of  war,  which 
have  to  be  accurate  within  very  low  tolerances. 

1917. — Powell,  H.  J.  Bingham,  Screw  Gage  Measuring  Ma- 
chine, 1917.  (Amer.  Mach.,  vol.  47,  pp.  840-842.)  Describes 
machine  similar  to  one  used  in  gage  department  of  the  British 
Ministry  of  Munitions. 

1917. — Pusep,  Hugo  F.,  Practical  Points  in  Flat-Gage  Mak- 
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ing,  1917.  (Amcr.  Much.,  vol.  47,  pp.  309-372.)  It  has  been 
demonstrated  by  all  concerns  engaged  in  producing  war  muni- 
tions in  large  quantities  that  the  I  at  gage  is  an  indispensable 
tool  for  taking  measurements  during  the  manufacture  of 
primers,  fuse  bodies,  time  fuses,  rifle  parts,  etc. 

1917. — Screw  Thread  Measurements;  Some  of  the  Accurate 
Methods  Used  in  Giige  Making,  1917.  (Iron  Age,  vol.  99,  pp. 
894-895.)  Sketches  showing  detinitions  adopted  for  various 
portions  of  screw  threads ;  method  of  measuring  screw  threads 
by  microscopic  micrometer  and  principle  of  the  optical  pro- 
jection apparatus;  in  relation  to  the  needs  at  the  beginning 
of  the  war,  when  British  manufacturers  were  compelled  to 
make  interchangeable  jiarts  in  large  quantities. 

1917. — Sears,  J.  E.,  Manufacture  of  Screw  Gages  (letter), 
1917.  {Eiigrg.,  vol.  103,  p.  137.)  On  the  work  of  the  Na- 
tional Physical  Laboratory  since  commencement  of  war;  pitch 
measurement,  diameter  measurements,  optical  apparatus,  auto- 
matic lapping  of  screw  threads. 

1917. — Standardization  of  Screw  Threads,  1917.  [Engrg., 
vol.  103,  p.  360.)  A  series  of  questions  accompanied  by  table 
and  drawing  of  the  Whitworth  thread,  sent  out  by  the  Engi- 
neering Standards  Committee,  in  coojieration  with  the  Minis- 
try of  Munitions. 

1917. — "  Sponsel  "  Gun  Barrel  Calibrating  and  Straighten- 
ing Machine,  1917.  {Amer.  Much.,  vol.  47,  p.  744.)  Describes 
a  machine  used  for  measuring  and  straightening  the  bore  of 
gun  barrels,  etc. 

1917. — Starr,  Adolph,  Special  Micrometer  for  Measuring 
Cartridge  Tools,  1917.  (Amer.  Much.,  vol.  46,  pp.  651-652.) 
Illustration  of  a  micrometer  designed  for  measuring  drawing 
punches  for  brass  shells  and  covers. 

1917. — Suverkrop,  E.  A.,  Precision  Thread  Gages,  1917. 
(Amer.  Much.,  vol.  47,  pp.  265-271.)  Details  of  making  pre- 
cision thread  gages  from  the  bar  stock  to  the  finished  gage, 
in  its  relation  to  the  manufacture  of  munitions. 

1917. — United  States  Common  Shrapnel  and  Common 
Steel  Shells,  3.8,  4.7  and  6  in.,  1917.  (Amer.  Mach.,  vol.  46, 
pp.  1113-1118.)  Specifications  and  operation  lists  for  the  dif- 
ferent projections  shown;  includes  gaging. 

1917. — United  States  Munitions,  the  Springfield  Model  1903 
Service  Rifle.  (Amer.  Mach.,  vol.  46.)  Floor  plate,  floor-plate 
catch,  magazine  spring,  pp.  415-426 ;  list  of  operations  on 
parts  that  go  to  make  up  the  magazine,  illustrated;  gages  are 
included.  Making  the  guard,  pp.  287-293,  333-338,  sequence 
of  operations,  including  gaging:  illustrations.  Making  the 
stock,  pp.  1031-1041,  1079-1085,  1123-1129;  sequence  of  op- 
erations, including  gaging;  illustrated.  Movable  stud:  front 
sight  and  movable  base;  guard,  gear,  trigger  and  floor  plate; 
leaf;  slide  and  cap;  draft  slides;  windage  screw  and  butt 
plate,  butt-plate  cap,  upper  band,  lower  baud,  sjiring  and 
swivel  butt  plate  swivel,  i)p.  463-469,  551-558,  595-602,  641- 
647,  685-690,  725-735,  771-779 :  sequence  of  operations,  inclu- 
ding gagings ;  illustrated.  Movable  stud,  ]ip.  463-469 ;  in- 
cludes illustrations  of  gages.  Oiler  and  thong  case,  spare 
parts,  container,  screw-driver,  ]ip.  947-953 :  includes  illustra- 
tions of  pages.  Operations  on  the  hand  guard,  pp.  67-73  (vol. 
47),  111-118;  list  of  operations  and  illustrations  of  gages  used. 
Operations  on  the  sleeve,  pp.  19-27;  illustrations  of  gages  are 
given.  Safety-lock  spindle  and  plunger,  pp.  245-250;  small 
details  requiring  several  interesting  operations;  some  of  the 
fixtures  and  gages  are  of  special  interest ;  illustrated.  Stack- 
ing swivel,  hand-guard  clip,  front-sight  cover,  cleaning  rods, 
pp.  817-823;  list  of  operations  and  illustrations,  including 
gaging,  of  small  accessories  which  go  to  make  up  the  com- 


pleted rifle.  Striker,  mainspring  and  extractor,  extractor  col- 
lar, ejector  and  ejector  pin,  pp.  111-119,  153-161;  includes 
illustrations  of  gages.  The  bayonet,  pp.  197-205  (vol.  47) ; 
show  gtiges  used  in  manufacturing  the  three  kinds  of  bayonets 
used  by  the  United  States ;  the  knife  or  regular  bayonet  and  the 
large  and  small  bolo  bayonets.  The  cocking  piece,  pp.  69-76; 
illustrations  of  gages  are  given. 

1917. — United  States  Munitions,  the  3-Inch  Common  Shrap- 
nel, 1917.  (Amer.  Mach.,  vol.  46,  pp.  353-377.)  Includes  il- 
lustrations of  gages  used. 

1917. — United  States  Munitions,  the  3-in.  Common  Steel 
Shell,  1917.  (Amer.  Mach.,  vol.  46,  pp.  486-507.)  Includes 
illustrations  of  gages  used. 

1917. — United  States  Munitions,  3  to  6-in.  Cartridge  Cases, 
1917.  (Amer.  Mach.,  vol.  46,  pp.  881-903.)  Includes  illus- 
trations of  gages. 

1917. — Unwin,  W.  C,  Further  Notes  on  Screw  Threads, 
1917.  (Engrg.,  vol.  103,  p.  289.)  A  comparison  of  British 
Standard  Fine  Threads  (B.S.F.)  and  the  International  Metric 
Thread,  which  is  now  largely  adopted  for  munition  work  in 
Great  Britain. 

1917. — Unwin,  W.  C,  Suggested  Modification  of  the  AVhit- 
worth  Screw  Thread,  1917.  (Engrg.,  vol.  103,  pp.  158-159.) 
Relating  to  the  production  of  a  great  quantity  of  interchange- 
able mechanical  parts  for  munitions.  The  advantage  of  clear- 
ance at  the  roots  and  crests  of  screw  threads  is  examined  and 
the  effect  of  such  a  modification  on  the  dimensions  of  the 
thread.  (Abstract,  Proposed  Modification  of  'Whif  worth 
Thread,  in  Iron  Age,  vol.  99,  p.  930.) 

1917. — Van  AVyek,  J.  R.,  Heat  Treatment  and  Temj/erature 
Measuring  of  Shells,  1917.  (Amer.  Mach.,  vol.  47,  i)p.  1087- 
1090.)  Description  of  a  successful  method  used  in  the  nu^nu- 
facture  of  two  million  3-in.  Russian  shrapnel  shells. 

1917. — Whitaker,  E.  W.,  Inspection  of  Gages  for  Ammuni- 
tion, 1917.  (Iron  Trade  Bev.,  vol.  60,  pp.  1242-1243.)  The 
author  shows  the  necessity  of  systematically  checking  all 
munition  gages. 

1918. — Powell,  H.  J.  Bingham,  Inspection  of  Screw  Gages 
for  Munitions  of  War,  1918.  (Jour.  Amer.  Soc.  Mech.  Engrs., 
vol.  40,  pp.  108-109.)  Discusses  the  question  of  i)itch  in  screw 
gages. 

1918. — American  Society  of  Mechanical  Engineers,  Public 
Meeting  of  Gage  Committee,  culminating  in  a  proposal  to  the 
Government  to  cooperate  in  mimitions  contracts  by  requiring 
certifieation  of  gages  by  Bureau  of  Standards,  1918.  (Jour. 
Amer.  Soc.  Mech.  Engrs..  vol.  40,  pp.  70-72.)  Recommends 
that  gages  be  checked  against  standards  under  unified  su))er- 
vision. 

Making  Malleable  Cast  Iron  Rifle  Grenades.  The 
Foundry,  vol.  46,  no.  2  (whole  no.  306).  February  191S.  pp. 
47-56,  22  figs. 

Modern  Gun  Manufacturing  Plant.  The  Iron  Trade 
Review,  vol.  62,  no.  6,  February  7,  1918,  pp.  368-372,  15  figs. 

Military  Engineering,  Maj.-Gen.  Wm.  M.  Black.  The 
Rose  Technic,  vol.  27,  no.  3,  December  1917-January  1918, 
pp.  72-76. 

Smokeless  Rifle  Powders.  Arms  and  Explosives,  vol. 
25,  no.  303,  December  1,  1917,  pp.  1.58-100. 

Screws-Thread  Tolerances  for  Munitions.  American 
Machinist,  vol.  48,  no.  4,  January  24,  1918,  pp.  135-136, 
3  figs.,  4  tables. 


282 


ENGINEERING  SLK\  KY 


The  Journal 
Am.Soc.M.E. 


Power-Plaiit  Engineering 

JoLiET  Power  Plant.  Description  of  the  power  plant  of 
the  Public  Service  Company  of  Northern  Illinois  at  Joliet,  111. 

The  outstanding  feature  in  the  new  plant  is  the  high  steam 
pressure  used,  which  is  300  lb.  at  the  turbine  and  approxi- 
mately 32.5  lb.  at  the  boiler,  superheated  225  deg.,  or  about  75 
lb.  higher  than  common  in  modern  stationary  practice. 

Because  of  the  density  of  the  steam,  extra  heavy  piping  of 
relatively  small  diameter  is  used,  all  rigid  construction  being 
carefully  avoided.  The  lengths  of  straight  runs  have  been 
limited,  and  numerous  long-radius  bends  are  employed  to  pro- 
vide for  expansion. 

Individual  all-steel  horizontal-tube  economizers  are  used, 
said  to  be  the  first  of  their  kind  in  the  country.  The  construc- 
tion of  these  economizers  is  similar  to  that  of  the  B.  &  W. 
water-tube  boiler  without  the  drum.  The  headers  are  of  rod 
steel  and  the  tubes,  which  are  4  in.  in  diameter  and  16  ft.  long, 
of  drawn  steel  i4-in-  thick.  As  low  temperatures  are  expected, 
the  tubes  are  galvanized  inside  and  out  to  guard  against  corro- 
sion. The  economizer  is  vertically  paneled  for  three  passes, 
the  gases  from  the  boiler  entering  at  the  front,  and  from  the 
third  pass  rising  vertically  through  the  induced-draft  .fan  to 
the  stack.  Although  at  the  given  rating  the  fan  requires  94 
hp.,  a  1.50-hp.  motor  was  installed  to  provide  for  contingencies 
and  to  reduce  upkeep  to  a  minimum.    Water  to  the  economizer 
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Fig.  0     Speclvl  Welded  Joint  fob  Extra 
Heavy  Steam  Piping 

enters  at  the  bottom  of  the  rear  header  and  passes  through  396 
four-inch  tubes,  to  leave  at  the  top  of  the  front  header. 

The  economizer  is  placed  above  and  integral  with  the  boiler, 
the  economizer  tubes  having  a  5-deg.  slope.  There  are  no 
dampers  between,  so  that  the  gases  pass  directly  from  one  to 
the  other,  the  furnace  gases  I  owing  from  the  economizers  at 
such  low  temperatures  as  to  permit  unlined  steel  stacks. 

Outside  of  the  small  stoker  engines  held  as  reserves  for 
motor  drives  there  is  no  reciprocating  machinery  in  the  sta- 
tion. With  little  exhaust  steam  available  to  heat  the  feed- 
water,  provision  is  made  to  bleed  steam  under  thermostatic 
control  from  the  fourth  stage  of  the  main  turbine,  where  the 
pressure  is  sufficient  for  this  purpose.  Another  feature  is  to 
utilize  the  condenser  for  drawing  boiler  make-up  from  the 
fresh-water  reservoir.  The  water  enters  the  condenser,  and 
with  the  air  of  the  condensate  pump  is  passed  in  the  usual  way 
to  the  heater.    . 

Extra  high  high-pressure  piping  is  used  throughout  with 
fittings  of  cast  or  forged  steel.  On  steel  pipes  above  4  in.  in 
diameter  a  special  welded  joint,  shown  in  Fig.  6,  is  used.  The 
pipe  is  extended  through  the  flange  and  is  belled  out  to  form 
the  face  of  the  joint.  The  face  is  finished  smooth  and  the  edge 
beveled  off  to  form  a  V-shaped  groove  to  receive  the  welding 
metal.     On  fittings  a  face  boss  of  extra  thickness  to  form  a 


welding  surface  similar  to  that  in  the  pipe  flange  is  provided. 
The  weld  is  intended  only  to  seal  the  joint,  the  bolts  through 
the  flange  taking  this  stress.  (Power,  vol.  47,  no.  4,  January 
22,  1918,  pp.  108-113,  7  %s.,  d) 

Power  Plant  Installations  for  By-Product  Coke  Oven 
Plants,  George  B.  Evans.  Journal  of  The  Engineers'  Club 
of  St.  Louis,  vol.  2,  no.  6,  November-December,  1917,  pp. 
321-327. 

Railroad  Engineering 

All- Wood  and  Composite  Hopper  Cars  for  the  Norfolk 
&  Western  Railway,  B.  W.  Kedel.  Description  of  two 
recent  designs  of  hopper  cars.  The  Norfolk  &  Western  Rail- 
way is  just  beginning  the  construction  of  an  order  of  2000 
hopper  cars  of  57y2  tons  capacity,  ten  of  which  are  being- 
built  entirely  of  wood,  including  the  center  sills  and  bolsters, 
for  demonstrating  the  possibility  of  this  construction  for  cars 
of  such  capacity.  The  rest  will  have  steel  center  sills  and 
steel  bolsters  with  wood-frame  construction  for  the  remainder 
of  the  car. 

The  design  of  the  all-wood  cars  is  the  result  of  the  unusual 
steel  market.  The  wood  and  center-sill  members  consist  of 
a  pair  of  through  6  by  12-in.  .sills  spaced  15%  in.  apart,  the 
bottom  being-  located  2  ft.  Gyij  in.  above  the  rail,  or  51^5  in. 
below  the  center  line  of  the  coupler,  about  as  steel  sills  are 
ordinarily  located  and  without  the  old-style  draft  chambers. 
Doweled  to  the  inside  of  each  of  these  along  the  bottom  edge 
is  a  buffing  sill  of  4  by  8-in.  dimension,  these  being  conse- 
quently located  almost  symmetrically  with  the  center  line  of  the 
coupler  and  extending  from  one  bolster  to  the  other.  Bolted 
between  the  main  center  sills  over  each  truck  is  a  gray-iron 
easting,  which  serves  as  a  draft-gear  backstop  and  the  center 
channel  tie  casting,  the  center  plate  being  cast  integral  with 
it  and  4  by  8-in.  buffing  sills  abutting  on  one  of  these  castings 
at  each  end.  This  casting  has  shelf  portions  which  underlie 
the  main  draft  sills  and  supi^ort  them  independently  of  the 
bolts.  The  casting  also  has  bracket  portions  which  overlie 
the  center  sills  and  to  these  the  sills  are  also  hung  by  means 
of  vertical  bolts.  Buffing  forces  are  delivered  to  the  draft  by 
this  casting  and  from  it  to  the  end  grain  of  the  buffing  sills, 
and  the  buffing  sills,  in  the  same  manner,  transmit  the  force 
directly  to  the  draft  gear  at  the  opposite  end  of  the  car  and 
on  to  the  next  car. 

The  body  of  the  car  is  anchored  to  the  main  6  by  6-in. 
draft  sills  and  these  are  bolted  and  doweled  at  intervals  to 
the  buffing  sills  to  take  care  of  the  shifting  of  the  body  and 
the  lading  with  respect  to  the  buffing  sills.  The  center  plate 
being  integral  with  the  back-stop  casting,  the  force  from  the 
inertia  of  the  truck  in  bufiing  reacts  at  one  end  of  the  car 
against  the  ends  of  the  buffing  sills  and  at  the  other  end  of 
the  car  directly  against  the  draft  gear  through  this  casting. 
The  retarding  force  of  a  brake  application  is  transmitted  in 
the  same  manner. 

The  bolsters  are  each  composed  of  two  6  by  20-in.  yellow- 
pine  timbers  passing  over  the  center  sills  and  beneath  the 
hopper  chute,  and  these  rest  upon  the  top  surface  of  the  gray- 
iron  center  casting. 

The  design  of  the  composite  cars  does  not  represent  any- 
thing of  unusual  novelty.  It  is,  however,  of  interest  to  note 
that  iron  castings  are  used  quite  extensively  in  the  framing 
of  these  cars,  the  weight  of  the  car  being  not  much  higher, 
however,  than  that  of  a  steel  ear  of  equal  proportions.  (The 
first  car  turned  out  weighs  42,300  lb.) 
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It  was  contemplated  on  the  steel  center-sill  cars  to  use 
wooden  bolsters  with  the  steel  center  sills,  but  because  of  the 
dilficulty  of  making  steel  and  wood  work  together  with  beam 
eoustruetion,  steel  bolsters  are  used  with  steel  sills.  The 
deflection  of  wooden  beams  is  such  that  the  center  sills  would 
be  greately  overstrained  over  the  center  plate  before  the  bol- 
ster would  have  its  proper  load.  Also  the  shrinkage  of  wood 
against  the  constant  dimension  of  the  steel  would  probably 
cause  such  variations  in  the  loading  at  points  as  to  entirely 
defeat  the  design.  (Bailway  Beview,  vol.  62,  no.  1,  January 
5,  1918,  pp.  13-15,  2  figs.,  d) 

Bail  Creep.  In  a  paper  by  Frank  Reeves  are  described 
some  simple  experiments  having  for  their  pnrpose  an  explana- 
tion of  the  so-called  creeping  of  rails.  The  broad  conclusions 
at  wliich  the  author  arrived  are :  Creep  of  rails  is  due  pri- 
marily to  the  deformation  of  the  rail  as  the  wheel  passes 
over  it.  It  may  be  likened  to  the  movement  of  dough  when 
rolled  under  a  rolling  pin.  The  more  violent  the  deforma- 
tion, the  greater  the  creep.  That  is  to  say,  creep  is  increased 
by  (a)  increasing  the  wheel  load,  and  (b)  by  diminishing  the 
rigidity  of  the  rail,  either  by  reducing  its  section  or  using 
a  weaker  material. 

In  a  second  pajjer,  by  Harry  Powell  Miles,  are  described 
briefly  the  effects  which  the  direction  and  class  of  traffic  and 
the  alignments  and  gradients  of  the  line  have  in  producing 
creeping.  The  etfect  which  creeping  rails  have  on  the  con- 
stituent of  the  permanent  way  and  the  method  of  rectifying 
the  positions  of  the  rails  after  a  creep  has  taken  place  are 
described,  as  well  as  investigations  which  the  author  made  for 
a  period  of  five  years  on  a  length  of  line  consisting  of  850 
track  miles  of  main  and  branch  lines  over  which  various  kinds 
of  traffic  passed.  The  results  of  the  investigation  are  not 
reported  in  the  article.  {The  Railway  Gazette,  vol.  28,  no.  2, 
January  11.  1918,  pp.  42-45,  6  figs.) 

The  Effects  op  Water  Scooping  on  Train  Resistances, 
H.  C.  Webster.  During  its  passage  through  the  trough  the 
scoop  becomes  a  moving  vane  and  is  governed  by  the  same 
principles  as  an  ordinary  turbine,  except  that  the  impact  in 
the  former  ease  is  caused  by  the  collision  of  the  moving  scoop 
against  the  stationary  volume  of  water  and  in  the  latter  case 
by  the  moA-ing-  water  against  the  stationary  or  slowly  moving 
vane. 

Assuming-  that  the  scoop  is  moving  at  a  velocity  of  T'  ft. 
per  sec,  and  the  area  of  the  delivery  pipe  is  a  sq.  in.,  then 
the  resultant  reaction  of  the  scoop  which  constitutes  the  in- 
creased resistance  of  the  train  is 

B  =  V2  X  62.4aF/144irV(F72) 

The  writer  gives  the  following  table  for  trains  moving  with 
velocities  between  25  and  60  miles  per  hour  with  a  equal  to 
50  sq.  in. : 

Speed,    m.p.h 25         30         35         40         45         50         55         60 

Resistance,  lb 901     1310     1779     2330     2940     3610     4320     5220 

The  relation  between  resistance  and  delivery-pipe  area  a 
is  shown  in  the  following  table  (F  =  40  miles  per  hour)  : 

o,  sq.  in 35  40  45  50  55  60         65  70 

Resistiiurf.,   lb 1631     1860     2100     2320     2560     2800     3040     3260 

If  these  data  are  plotted  as  a  curve,  as  the  writer  does  in 
the  original  article,  a  straight  line  is  obtained  which  shows 
that  in  designing  the  scoop  the  minimum  area  is  desirable 
consistent  with  the  volume  of  water  to  be  lifted  over  a  given 
length  of  trough.  (Bailway  Engineer,  vol.  39,  no.  456,  Jan- 
uary 1918.  p.  4,  3  figs.,  t) 


Locomotive  Feed  water  Heating.  Description  of  a  new 
system  for  preheating  the  water  before  it  is  admitted  to  the 
boiler  of  a  locomotive.  In  this  case  exhaust  steam  taken 
directly  from  the  steam  chest  or  the  exhaust  passage  in  the 
<'ylinder  saddle  is  used.  It  is  claimed  that  the  amount  of  ex- 
haust steam  taken  in  this  way  is  not  sufficient  to  interfere 
materially  with  the  draft  of  the  locomotive,  while  the  feed- 
water  temperature  is  raised  from  150  to  180  deg. 

With  this  system  the  injector  is  replaced  by  a  new  water 
pump  which  was  developed  for  this  particular  work  by  the 
Westinghouse  Air  Brake  Company. 

This  pump  was  modeled  after  a  Westinghouse  compressor. 
The  steam  end  is  that  used  on  a  standard  9i/^-in.  compressor. 
The  water  cylinder  is  6^/2  if-  in  diameter  and  double-acting. 
Tests  made  with  this  pump  have  shown  that  50  lb.  of  water 
are  pumped  per  lb.  of  steam  used  for  operating  the  pump. 

In  the  heater  illustrated  in  the  original  article  the  exhaust 
steam  from  the  steam  chests  is  admitted  at  the  lop,  allowed 
to  circulate  around  the  tubes  which  contain  the  feedwater,  and 
passes  out  through  the  drain  at  the  bottom.  The  water  from 
the  pump  passes  through  the  heater  four  times  before  it  is 
delivered  to  the  boiler.  This  is  accomplished  by  means  of 
walls  in  the  headers  at  the  end  of  the  heater.  One  of  the 
headers  has  three  chambers  formed  by  a  wall  extending  hori- 
zontally across  the  header  at  the  center  and  a  vertical  wall  ex- 
tending up  from  this  wall.  The  other  header  has  one  vertical 
wall  dividing  it  into  two  parts. 

One  of  the  most  important  features  of  this  heater  is  rep- 
resented by  the  agitators  contained  in  each  of  the  tubes  in 
the  heater.  They  consist  of  thin  corrugated  and  spiraled 
strips  of  brass  and  their  function  is  to  so  .ngitate  the  water 
as  it  passes  through  the  tubes  that  every  particle  of  it  will 
come  in  contact  with  the  hot  tubes  and  absorb  all  the  heat 
possible  from  the  exhaust  steam  on  the  outside  of  the  tubes. 
This  agitation  also  serves  to  keep  the  tubes  clean  and  free 
from  scale.  The  higher  the  velocity  of  the  cold  water  passing 
through  the  tubes,  the  more  violent  the  agitation  and  the 
greater  the  amount  of  heat  absorbed  by  the  water.  (Bailway 
Age,  vol.  64,  no.  3,  January  18,  1918,  pp.  177-179,  3  figs.,  d) 

The  Creep  of  Rails,  Frank  Reeves.  Engineering,  vol. 
105,  no.  2716,  January  18,  1918,  p.  66. 

Solidification  as  a  Factor  in  Railway  Valuation,  H.  M. 
Taylor.  Discussion  of  methods  for  determining  the  value  of 
"  the  hardening  down  "  of  a  railroad,  which  means  deprecia- 
tion in  the  roadbed  due  to  seasoning.  The  writer  believes 
that  it  would  be  possible  to  arrive  at  a  factor  for  determining 
closely  the  value  of  solidification  by  investigating  the  large 
companies  which  have  lines  long  in  sei-vice  and  lines  newly 
built.  (Railway  Age.  vol.  64,  no.  3,  .January  18,  1918,  pp. 
176-179,   5    figs.) 

Steam  Engineering 

Air  Pumps.  A  sub-committee  appointed  by  the  Council 
of  the  North-East  Coast  Institution  of  Engineers  and  Ship- 
builders recently  presented  its  report  on  various  methods  of 
producing  high  vacuum. 

This  report  was  based  on  an  investigation  carried  out  at 
the  works  of  Richardsons,  Westgarth  &  Co.,  at  West  Hartle- 
pool, England.  The  apparatus  used  in  the  investigations  is 
of  the  composite  type,  such  as  used  in  college  laboratories.  It 
is  shown  diagrammatieally  in  Fig.  7. 

The  tests  were  made  on  reciprocating  air  pumps  working  all 
wet,  wet  and  dry,  etc,  and  two  steam  jets.     The  pumps  were 
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not  used  with  the  condenser,  but  with  the  receiver  A.  Into 
this  receiver  continuous  streams  of  air  and  hot  water  to  rep- 
resent the  condensate  could  flow  at  known  rates,  and  it  was 
the  duty  of  the  pumps  to  remove  the  water  and  maintain  the 
vacuum  in  the  receiver  by  withdrawing  the  air  and  vapor.  As 
it  was  found  in  early  tests  that  the  aeration  of  the  water  was 
very  irregular,  it  was  decided  to  standardize  it  and  for  this 
purpose  the  de-aerator  C  was  installed.  It  consists  of  a 
chamber  exhausted  by  a  steam  jet  to  a  vacuum  of  about  24 
or  25  in. 

The  first  tests  were  made  with  the  plant  arranged  on  the 
"  ordinary  wet  system  "  with  both  barrels  working.  The  re- 
sults are  shown  at  A,  B  and  C  in  Fig.  8.  To  study  ths  effect 
of  the  reduction  in  the  volume  of  air,  tests  were  then  made 


Fig.  7     Diaorasi   of  Expebimextal  Apparatus 

with  the  single  barrel,  the  results  being  shown  in  D.  The 
next  experiments  were  carried  out  with  one  barrel  working 
Avet  and  the  other  drj-.     The  results  obtained  are  shown  at  E, 


the  foot  valves  and  so  preventing  the  passage  back  to  the  re- 
ceiver of  the  air  and  vapor  in  pipes  Q  and  R  already  com- 
pressed by  the  action  of  the  steam  jet.  The  results  obtained 
are  shown  in  G,  for  60,000  lb.  of  condensate  per  hour,  and 
E,  for  10,000  lb.  of  condensate  per  hour. 

The  report  states  that  the  advantage  obtained  by  the  use  of 
the  jet  is  at  once  apparent,  the  vacuum  approaching  very 
closely  to  that  ideally  obtained  in  the  absence  of  air,  and  an 
important  portion  of  the  cun-e  being  indistinguishable  there- 
from. 

Two  other  arrangements  of  the  kinetic  system,  namely,  the 
kinetic  wet  and  dry,  were  tried.  The  jet  K,  Fig.  7,  and  its 
condenser  were  moved  to  the  left  and  connected  with  the  barrel 
on  that  side  and  the  U-pipe  T  was  dispensed  with.  The  right- 
hand  barrel  was"  run  wet  and  the  left-hand  barrel  dry.  The 
line  K,  Fig.  8,  shows  the  results  obtained. 

The  tests  have  shown  the  greater  effieiency  of  the  steam 
jet.  The  complete  report  can  be  obtained  from  the  Institution 
and  costs  half  a  guinea.  {The  Engineer,  vol.  124,  no.  323.5, 
December  28,  1917,  p.  557,  4  figs.,  e) 

AiB  Pumps  and  Condensers.  A  new  application  of  the 
steam-jet  vacuum  has  recently  been  suggested  by  D.  B.  Mori- 
son.  An  extended  investigation  brought  him  to  the  conclusion 
that  the  steam  jet  is  of  advantage  where  the  conditions  are 
such  that  a  poor  vacuum  meets  the  needs  of  the  case.  From 
his  experience  it  appears  that  if  a  25-in.  or  26-in.  vacuum  will 
satisfy  requirements,  it  can  be  obtained  more  cheaply  and 
maintained  more  certainly  by  the  use  of  auxiliary  steam  jets 
than  in  anj'  other  way. 

A  bad  vacuum  in  a  condenser,  if  not  due  to  dirty  tubes  or 
hot  cooling  water,  implies  that  much  of  the  tubing  is  air- 
jacketed.  In  the  commercial  operation  of  reciiiroeating  en- 
gines it  is  difficult  to  prevent  air  leakage,  which  impairs  the 
effieiency  of  the  condenser  tubing.  As  the  mixture  of  steam 
and  air  passes  over  the  tubes,  the  steam  as  it  condenses  drops 
away  as  water,  but  the  air  remains  behind,  jacketing  the  tube. 
As  a  result,  the  lower  rows  of  tubes  in  a  reciprocating-engine 
condenser  become  (]nite  ineffective. 

Nevertheless,  the  lower  rows  cannot  be  abolished,  because  the 
air  pumps  can  only  remove  a  certain  volume  of  air  per  minute, 
depending  on  their  gross  piston  displacement,  and  also  on  the 
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with  cooling  water  at  50  deg.  fahr.,  and  F,  cooling  water  at  70 
deg.  fahr. 

Next  "  kinetic  "  combinations  were  tried  out.  Fig.  7  shows 
the  connections  used  for  the  kinetic  twin  wet  system.  Two 
%-in.  steam  jets  working  in  parallel  were  fitted  at  A'.  The 
air  withdrawn  by  these  jets  from  the  receiver  was  discharged 
into  the  small  receiver  and  condenser  L,  the  water  being 
directed  through  the  U-pipe  T.  which  acted  as  a  seal,  making 
effective  the  head  obtained  by  the  height  of  the  receiver  above 


temperature  and  pressure  of  the  air  itself.  If  the  lower  tubing 
be  removed,  the  air  will  be  delivered  to  the  pumps  at  a  higher 
temperature,  and  in  that  case  either  the  piston  displacement 
nuist  be  increased  or  the  air  must  be  delivered  to  the  pump  at 
a  higher  pressure,  which  means  a  worse  vacuum  in  the  eon- 
denser. 

Here  is  to  be  found  the  advantage  of  the  steam  jet.  If 
steam  jets  be  intei-posed  between  the  condenser  and  the  pump, 
these  jets  which  have  a  great  volumetric  capacity  compress  the 
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air  into  the  pump  suctions,  so  that  a  large  weight  of  air  can 
be  abstracted  with  a  very  moderate  pump  displacement.  Hence, 
the  amount  of  the  cooling  surface  in  the  condenser  can  be 
reduced  20  to  25  per  cent,  and  the  air  pumps  may  also  be  made 
much  smaller. 

The  experiments  referred  to  in  this  article  are  those  made 
by  a  sub-committee  of  the  North-East  Coast  Institution  of 
Engineers  and  Shijibuilders,  and  are  reported  in  the  next  ab- 
stract. {Engineering,  vol.  104,  no.  2712,  December  21,  1917, 
pp.  664-665,  2  figs.,  e) 

Measuring,  Purifying  and  Heating  Feed  Water,  and 
Feeding  Boilers.  Southern  Engineer,  vol.  28,  no.  5,  January 
1918.  pp.  52-74,  36  figs. 

Condensers  with  Seventy-Foot  Water  Level  Varia- 
TiONj  F.  R.  Brosius.  Description  of  an  installation  where 
a  type  of  substructure  construction  had  to  be  adopted  so 
as  to  insure  a  satisfactory  supply  of  condensing  water  under 
unfavorable  conditions  and  also  support  the  great  weight  of 
the  building-  and  equipment  on  unstable  ground.  There  are 
five  condenser  wells,  with  the  intake  well  86  ft.  deep  from 
the  basement  floor  to  the  well  floor  and  60  ft.  in  inside  diam- 
eter. Special  methods  for  sinking  the  three  larger  wells 
had  to  be  resorted  to.  It  is  of  interest  to  note  that  part  of 
the  weight  of  the  turbine  rim  rests  on  these  wells.  {Power, 
vol.  47,  no.  5,  Januai-y  29,  1918,  pp.  142-144.) 

The  Lubrication  of  Steam  Turbines.  Power,  vol.  47, 
no.  6,  February  5,  1918,  pp.  198-201,  3  figs. 

Agricultural  Tractors,  Alan  E.  L.  Chorlton.  Engineering, 
vol.  105,  no.  2714,  January  4,  1918,  pp.  7-10.  10  figs.  Among 
other  things,  the  subjects  of  drawbar  joull  and  road  resist- 
ance are  discussed  in  detail  in  a  very  interesting  manner. 


American  Research  Methods,  Charles  H.  McDowell. 
Jo-urnal  of  the  Western  Society  of  Engineers,  vol.  22,  no.  8, 
October  1917,  pp.  546-564. 

An  Industrial  Achievement  of  the  War,  L.  P.  Alford. 
Ind/ustrial  Management,  vol.  55,  no.  2,  February  1918.  pp. 
97-100,   1   chart. 

Women  in  Airplane  Production,  I.  William  Chubb. 
American  Machitdst,  vol.  48,  no.  6,  February  7,  1918,  pp. 
221-225,  16  figs. 

Laws  Regulating  Women  in  Shops.  American  Machinist, 
vol.  48,  no.  6,  February  7,  1918,  pp.  239-240. 

Women  as  Foundry  Workers  in  Germany,  K.  Abeking. 
The  Metal  Industry,  vol.  11,  no.  25,  December  21,  1917,  pp. 
520-523,  4  figs. 

Charts 

Charts  for  Drawing  Whitworth  Hexagonal  Xuts. 
Mechanical  World,  vol.  63,  no.  1619,  January  11,  1918,  p.  15. 

Graphic  Method  of  Determining  the  Amount  of  Radia- 
tion Required,  M.  William  Ehrlich.  Power,  vol.  47,  no.  7, 
February  12,  1918,   p.  225. 
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Articles  appearing  in  the  Survey  are  classified  as  c  compara- 
tive; d  descriptive;  e  experimental;  g  general;  /;  historical; 
m  mathematical;  p  practical;  s  statistical;  t  theoretical.  Ar- 
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expressed  are  those  of  the  reviewer,  not  of  the  Society.  The 
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tion in  connection  with  articles  reported  in  the  Survey. 
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-'^-'-  during  the  month,  and  reviews  of  books  of  special  importance  prepared  by  members  of  the 
A.S.M.E.  and  others  particularly  qualified. 


Making  the  Library  Serve 
Your  Purpose 

IT  is  only  by  constant  use  that  one  begins  to  understand  and 
appreciate  into  what  an  immense  storehouse  of  knowledge 
the  combined  engineering  societies'  Library  has  now  develope!. 
For  although  a  complete  dictionary  catalogue  by  authors  and 
subjects  may  be  available,  and  in  addition  many  published 
bibliographies  besides  those  compiled  in  the  Librarj' — all  of 
wluch  are  at  all  times  at  the  disposal  of  members  visiting 
the  Library — it  would  be  a  mistake  to  think  that  this  ma- 
chinery affords  complete  access  to  all  the  material. 

Complete  access  could  only  be  provided  by  a  systematic 
index  covering  the  whole  of  the  books  and  periodicals,  and 
such  an  index  would  hardly  consist  of  less  tlian  twenty  million 
cards,  to  approach  anything  like  completeness;  but  the  cost 
of  this  work  is  far  beyond  the  present  financial  resources  of 
the  Library. 

It  is  evident  that  a  dictionai-y  catalogue  and  bibliographies 
merely  act  as  i)rincipal  signposts  through  the  labyrinth  of 
knowledae  constituted  by  the  publications.     But  althougli  no 


complete  index  is  available,  the  Library  possesses  other,  means 
to  get  at  what  is  wanted,  i.e.,  a  staff  of  searchers,  who  from 
long  experience  have  learned  to  dig,  and  to  dig  deeply;  and 
it  is  now  a  rare  thing  that  a  question  is  presented  for  elucida- 
tion and  the  inquirer  is  not  satisfied.  These  searchers,  making 
use  of  the  signposts  mentioned,  act  as  guides  in  the  innumer- 
able directions  indicated;  it  is  they  who  finally  obtain  what- 
ever information  may  be  required. 

Members  of  the  engineering  societies  are  at  all  times  wel- 
come in  the  Liln-ary,  and  welcome  also  to  do  their  own  digging, 
in  which  the  Library  staff  will  gladly  assist  them;  but  they 
will  find  that  as  a  rule  it  is  cheaper  and  much  more  convenient 
to  have  the  digging  'one  for  the:u,  for  an  experienced  seari-hei' 
will  find  a  dozen  references  where  an  inexperienced  man  will 
find  one. 

Bibliograpliical  work  done  by  the  searchers  may  serve  a 
variety  of  purposes.  It  may  be  used  for  direct  application 
in  business;  as  a  basis  for  technical  papers,  books,  lectures: 
as  a  basis  for  inventions  and  patents;  as  a  basis  for  legal 
action;  or  from  the  standpoint  of  economic,  financial,  and 
olbci-  asjiocts.     If   is  tbcreforo  of  the  utmost  importance  tliat 
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all  questions  made  the  object  of  a  search  should  be  stated 
with  the  greatest  accuracy,  for  only  an  intelligent  question  is 
likely  to  elicit  an  intelligent  answer.  In  the  great  majority 
of  cases  it  is  unwise  to  ask  the  Library  for  all  information 
on  a  given  subject.  In  almost  every  case  it  is  necessary  to 
state  limitations,  such  as :  The  search  is  to  cover  a  stated 
number  of  years;  the  information  is  required  for  such  and 
such  a  purpose;  patents  must  be  included  or  excluded,  etc.; 
and  this  is  the  more  neeessai-y  because  it  is  generally  in  the 
more  difficult  questions  that  the  assistance  of  the  Library  is 
required. 

In  view  of  the  multitudinous  ramifications  of  search  work 
it  is   hardly   possible  to   apply   standardized  methods  to  it, 
but  it  may  be  explained  that  the  usual  procedure  includes  the 
fallowing  steps: 
a     The  inquiry  is  formulated  exactly;  if  this  is  impossible, 

further  information  is  asked  of  the  inquirer. 
6     A  bibliography  is  made  to  cover  the  subject  exactly  as 

stated,  and  is  submitted  to  the  inquirer, 
c     After  perusal  the  inquirer  may  decide  either  to  examine 

all   the  material   or  to   select  for   further  consideration 

such  references  as  appear  to  him  most  suitable. 
d     In  accordance  with  his  decision  the  Library  may  be  called 

upon  to  make  pliotopriuts,  translations,  or  abstracts  of 

the  material  selected,  as  the  case  may  be. 
e     On  receipt  of  these  the  inquirer  is  in  a  position  to  give 

the  final  answer  to  the  original  question,  or  he  may  de- 

tei-mine  in  what  further  directions  the  assistance  of  the 

Library  would  be  desirable. 
Of  course,  the  inquirer  is  at  liberty  to  close  the  question 
at  any  of  the  stages  enumerated.  The  Library  also  will  tell 
the  inquirer  quite  frankly  when  searching  has  probably 
reached  the  limits  of  usefulness,  and  it  keeps  an  exact  record 
of  the  extent  of  the  searches  made,  so  that  any  one  may  be 
continued  at  any  time  without  duplication  of  the  work. 

An  examination  of  the  searches  made  in  the  Library  would 
iipen  the  eyes  of  many  as  to  the  variety  of  subjects  of  in- 
quiry. Although  the  searches  are  made  under  definite  instruc- 
tions from  the  Director  with  regard  to  methods,  sometimes 
a  question  is  it'i-cived  the  answer  to  which  lies  entirely  out- 
side of  the  recognized  routine,  and  to  find  an  answer  to  some 
of  these  may  tax  to  the  utmost  the  ingenuity  of  the  searchers. 
The  following  is  an  instructive  example : 

Some  time  ago  a  member  presented  the  following  question : 
"  About  fifteen  to  twenty  years  ago  the  sulphur  beds  of  the 
island  of  Saba  were  worked;  find  the  references." 

In  a  case  like  this  the  card  catalogues  and  most  of  the 
printed  indexes  are  of  little  use,  for  even  the  encyclopedias 
dismiss  a  small  place  like  Saba  with  a  perfunctory  note  of 
about  five  or  six  Imes,  stating  that  it  is  a  small  island  be- 
longing to  the  Dutch  West  Indies,  etc.  The  searcher  experi- 
ences a  vivid  realization  of  the  hopeless  position  of  a  man 
standing  before  a  ma.ss  of  books  and  not  knowing  where  to 
attack  them. 

Reflection  shows  that  the  only  way  to  attack  such  questions 
is  to  analyze  them  and  think  out  a  plan  leading  to  the  de- 
sired infoi-mation.  Thus  in  the  Saba  case  the  population 
would  be  very  small  and,  therefore,  mining  operations  of  any 
extent  would  very  likely  be  reflected  in  the  fig-ures.  Again,  the 
ore  mined  would  presumably  be  exported,  and  being  a  poor  ore 
by  inference  (for  otherwise  operations  would  be  stiU  going 
on),  it  could  not  stand  the  freight  rate  to  Holland;  it  would 
most  likely  be  shipped  to  the  United  States,  also  on  account 
of   geographical    location    and   shipping    facilities.      Thus   we 


obtain  two  sets  of  figures,  population  and  imports  to  U.  S., 
with  which  to  begin  operations.  Which  of  these  two  sets  is 
more  likely  to  be  available,  to  be  more  accessible  and  more 
accurate  ?  Experience  teaches  that  as  a  rule  population  figures 
are  more  reliable  and  mure  easily  aic  ssiblc,  hence  the<c  were 
made  the  point  of  attack. 

After  considerable  trouble,  sufficient  figures  were  obtained 
between  the  years  of  1886  and  1913  to  construct  a  curve, 
showing  that  a  peak  occurred  about  the  year  1888.  This  was 
followed  by  a  continuous  decline,  but  preceded  by  rather 
small  variations.  Figures  before  1886  could  not  be  located, 
although  it  would  have  been  interesting  to  follow  out  the 
vai'iations  indicated.  Assuming  that  the  year  1888,  the  peak 
of  the  reconstructed  curve,  was  the  year  of  the  mining  opera- 
tions in  question,  this  would  agree  fairly  with  the  statement 
of  the  inquirer  that  they  took  place  fifteen  to  twenty  years 
ag'o,  for  in  almost  every  case  the  time  given  is  understated. 
The  obvious  course  to  follow  now  was,  therefore,  to  examine 
the  figures  giving  the  imports  into  the  United  States  for  the 
corresponding  period.  Naturally,  no  geographical  figures  were 
available  for  a  small  place  like  Saba,  the  only  statistics  found 
including  all  the  Dutch  West  Indies  and  Surinam;  as  for  the 
subject  sulphur,  it  was  useless  to  think  of  tracing  it  in  the 
imports. 

The  tables  of  imports  found,  however,  pro^•ed  to  be  disap- 
pointing, for  they  showed  no  tmusual  features;  there  was  no 
peak  corresponding  to  that  of  the  population,  nor  was  it  per- 
haps reasonable  to  expect  such  an  indication  in  view  of  the 
complexity  of  the  figures. 

According  to  the  population  curve  it  was  useless  to  examine 
import  figures  for  later  years,  so  it  was  decided  to  work 
backwards  at  any  rate  to  1880,  for  there  a  decennial  table  for 
1870-80  might  be  found.  So  it  turned  out  to  be.  and  the 
figures  for  1875  indicated  a  fairly  large  import.  What  was 
more  remarkable  still,  this  import  figure  was  isolated — it  was 
preceded  and  followed  by  entire  absence  of  imports.  Al- 
though this  absence  might  be  satisfactorily  explained  in  va- 
rious ways,  this  was  a  good-enough  indication  on  which  to 
refer  to  mining  magazines  of  that  year  in  the  hope  of  finding 
Saba,  and  so  it  happened.  The  article  giving  the  information 
was  found  in  the  Engineering  and  Mining  Journal  for  July 
1875,  vol.  20,  p.  56. 

It  may  be  argued  that  going  through  the  mining  magazines 
at  once  would  have  led  to  the  desired  result,  but  in  view  of  the 
fact  that  the  inquirer  was  22  years  out  in  his  statement,  the 
fallacy  of  this  is  obvious.  Besides,  searching  indexes  for  a 
number  of  years  back  has  its  difficulties:  one  is  forcefully 
reminded  of  the  philosopher's  dictum,  "  Nothing  is  constant 
but  change.'' 

In  the  above  case  the  train  of  thought  led  to  the  desired 
result;  it  might  also  have  failed,  but  it  is  a  fair  example  to 
show  that  no  pains  are  spared  in  the  Library  to  get  at  the 
information  desired  by  members.  Nor  should  the  charge  made 
by  the  Library  for  this  class  of  work  deter  members  from 
the  full  benefit  of  this  imique  collection  of  engineering  liter- 
ature, for  the  rate  of  $1.50  per  hour  charged  is  calculated  to 
cover  actual  cost,  so  that  no  part  of  it  will  fall  on  the  finances 
of  the  Library. 

Inquiries  from  members  are  at  all  times  welcome  and  esti- 
mates for  work  required  will  be  gladly  given  so  far  as  this 
is  possible.  Members  who  send  orders  to  the  Library  can 
always  keep  control  of  the  work  to  the  extent  of  specifying 
the  number  of  hours  to  be  spent  on  their  inquiries. 

J.  K. 
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BOOK  REVIEWS 

Mnchinery'tv  Encyclopedia.  A  Work  of  Reference  Covering  Practical 
Mathematics  and  Mechanics,  Machine  Declgn,  Machine  Construc- 
tion and  Operation,  Eiectrical,  Gas,  Hydraulic  and  Steam  Power 
Machinery,  Metallurgy  and  Kindred  Subjects  in  the  Engineering 
Field.  Compiled  and  edited  by  Erik  Oberg  and  Franklin  D.  Jones, 
in  collaboration  with  many  prominent  mechanical  and  electrical 
engineers.  The  Industrial  Press,  New  York,  1917.  In  7  volumes, 
half-leather.  Sxll  in.     $36. 

In  spite  of  the  unquestioned  usefulness  of  encyclopedias  of 
engineering,  the  English  language  is,  unfortunately,  poorly 
equipped  with  these  summaries  of  current  practice  at  the  time. 
Such  works  as  Spon's  Dictionai\y  of  Engineeiing  and  Apple- 
ton's  Cyclopedia  of  Applied  Mechanics  had  great  practical 
value  in  their  day,  as  epitomes  which  saved  reference  to  many 
individual  treatises,  but  the  time  that  has  elapsed  since  their 
issuance  has  made  them  obsolete  and  created  a  need  for  some 
successor  which  would  present  present  knowledge  and  current 
practice  in  concise  and  authoritative  fashion. 

The  present  work  is  intended  to  do  this  for  mechanical  en- 
gineers, especially  for  those  interested  in  the  design,  construc- 
tion and  operation  of  machines  and  machine  tools.  To  this 
end  particular  attention  has  been  given  to  those  processes 
and  methods  which  the  designer  and  manufacturer  of  ma- 
chine tools  use  and  to  the  best  practice  in  machine-shop  opera- 
tion. The  material  included  has  been  selected  from  the  stan  1- 
ard  treatises  and  from  the  columns  of  Machinery;  supple- 
mented by  numerous  special  signed  articles  on  many  phases 
of  the  general  subject. 

The  noticeable  features  of  these  volumes  are  the  length  of 
the  articles  on  important  topics,  the  liberality  with  which  they 
are  illustrated,  and  the  care  that  has  been  taken  to  include 
topics  that  are  usually  given  scant  attention.  The  article  on 
Broaching,  to  take  an  example  at  random,  fills  9  pages 
and  contains  17  illustrations.  Twenty-two  pages  are  given 
to  a  discussion  of  Assembling.  The  question  of  Grinding  and 
Grinding  Machines  occupies  50  pages,  while  the  article  on 
Autogenous  and  Electric  Welding  is  30  pages  long.  These 
articles  give  an  idea  of  the  scope  of  the  work ;  the  minor 
articles,  however,  are  also  useful,  including  as  they  do  much 
material  that  usually  is  hard  to  find. 

The  final  volume  includes  a  comprehensive  index,  enabUng 
one  to  find  information  not  brought  out  by  specific  headings 
in  the  encyclopedia,  and  a  Guide  to  Systematic  Reading,  out- 
lining courses  of  orderly  study  on  a  number  of  topics,  such 
as  Mathematics,  Forging  Practice  and  Equipment,  Finishing 
and  Protecting  Metal  Surfaces,  etc. 

The  mechanical  construction  of  the  set  is  good.  The  type, 
while  small,  is  clear.  The  illustrations  are  reproduced  from 
line  drawings  and  axe  really  illustrative.    The  pages  open  flat. 

The  producers  of  the  work  are  to  be  congratulated  upon 
the  result  of  their  endeavors.  The  set  will  prove  of  distinct 
usefulness  in  any  library  of  engineering. 

Harrison  W.  Graver. 

The  Principles  of  Iron  Foundine.  By  Richard  Moldenke,  E.M.,  Ph.D. 
McGraw-Hill  Book  Co..  Inc.,  New  York,  1917.  First  Edition. 
Cloth.    6x9   in.,    517   pp.,    45   illustrations.     $4. 

Dr.  Moldenke  needs  no  introduction  to  those  familiar  with 
foundry  practice,  for  he  is  one  of  the  comparatively  few 
men  who  have  had  to  do  with  the  marked  advance  of  recent 
years  in  the  art  of  producing  sound  castings.  He  is  not  only 
a  well-trained  technical  man,  but  a  successful  foundryman  as 
well,  having  had  at  different  times  the  management  of  some 
of  the  largest  foundries  in  this  country  producing  gray  iron, 
malleable  and  steel  castings. 


His  fifteen  years  of  acceptable  service  as  secretary  of  the 
American  Foundrymen's  Association  have  brought  him  into 
close  touch  with  all  of  the  prominent  founders  of  the  world 
and  provided  the  best  possible  training  for  writing  a  book  on 
foundry  work. 

The  author  has  undertaken  to  deal  more  or  less  completely 
with  all  of  the  principles  underlying  the  processes  involved  in 
the  art  of  iron  founding. 

It  is  rather  unfortunate  that  there  is  nothing  in  the  title  to 
indicate  that  the  author  has  not  covered  the  whole  field  in  his 
book.  Either  the  title  should  be  changed  or  this  book  should 
be  marked  Vol.  1,  for  the  author  notes  that  he  is  now  at  work 
on  a  second  volume  wliich  will  deal  more  particularly  with 
general  foundry  practice. 

This  volume  pays  especial  attention  to  the  metal  itself,  to 
melting  processes  and  to  mixture  making,  and  leaves  nothing 
to  be  desired  in  the  way  of  general  information  along  these 
lines. 

The  problem  of  oxidized  iron  is  given  special  attention  and 
much  new  material  is  presented. 

The  book  together  with  the  promised  second  volume  will 
unquestionably  become  the  leading  reference  book  on  foundry 
practice  and  can  be  safely  recommended  to  those  seeking  in- 
fonnation  on  foundry  work  along  either  historical,  scientific 
or  practical  lines. 

The  book  should  be  in  the  librai7  of  all  those  interested  in 
foundry  work,  as  it  is  well  worth  owning.  The  facts  and  in- 
formation which  it  presents  are  absolutely  reliable  and  no  other 
foundry  book  contains  so  much  that  is  so. 

William  W.  Bird. 

Lubricating  Engineer's  Handbook.  A  Reference  Book  of  Data,  Tables 
and  General  Information  for  the  Use  of  Lubricating  Engineers,  Oil 
Salesmen,  Operating  Engineers,  Mill  and  Power  Plant  Superin- 
tendents, Machinery  Designers,  etc.  By  John  Rome  Battle,  B.  S. 
in  M.  E.  J.  B.  Llppincott  Co.,  Philadelphia,  1916.  Cloth,  6x9  in.. 
333    pp..    114   illustrations   and   16   pp.    of   ruled   log   sheets.      $4   net. 

Of  very  real  importance  are  the  26  chapters  devoted  to  the 
presentation  of  specific  recommendations  as  to  the  proper  and 
economic  lubrication  of  air  compressors,  automobiles,  internal- 
combustion  en.gines,  steam  engines  and  turbines,  refrigerating 
machinery,  street  and  railway  ears,  locomotives,  elevators,  roll- 
ing-mill, textile,  flour-milling  and  ele.ctrical  machinery,  etc. 
Wire-drawing  and  cutting-tool  lubrication  are  also  dealt  with 
and  chapters  are  given  on  lubricating  oil  and  grease  tests, 
lubricants  and  their  properties,  the  cost  of  lubrication,  etc.  The 
book  is  self-contained,  in  that  all  of  the  mechanical  reference 
data  and  tables  required  in  working  out  lubricating  problems 
are  included.  The  author  has  been  the  mechanical  engineer  of 
a  large  oil  company  for  many  years  and  writes  with  the 
knowledge  thus  acquired. 


Bulletin  No.  90  of  the  University  of  Illinois  Engineering 
Experiment  Station  contains  the  results  of  a  series  of  experi- 
ments on  the  collapse  of  short  thin  tubes,  made  Ijy  Prof.  A. 
P.  Carman  of  the  department  of  jihysics.  The  purpose  of  these 
tests  was  to  find  an  equation  by  the  application  of  which  the 
jiressure  required  to  collapse  a  tube  can  be  calculated  when 
the  dimensions  of  the  tube  and  the  elastic  properties  of  the 
material  are  known.  The  bulletin  gives  a  brief  summary  of 
earlier  experiments  on  collapsing  pressure,  such  as  those  of 
Fairbairn,  Stewart  and  others,  together  with  the  formuls  de- 
veloped by  these  investigators.  Copies  of  this  bulletin  may  be 
obtained  gratis  by  addressing  the  Engineering  Ex]>eriment 
Station,  I'rbiina,  111. 
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AGIiicci.TiKAL  Drainage  ix  GEOiifiii.  (Ceor- 
gia.  Ueologiial  Survey.  r.ulli'iiii  uo. 
32K     Atlanta,  JOn.     Puichasf. 

Applied  Motion  Study.  P.y  Frauk  B.  Gil- 
breth  and  L.  M.  Gilbretb.  .\  Collection 
of  Papers  on  the  Efficient  Method  of 
Industrial  Preparedness.  Sturgis  and 
Walton  Co.,  New  York.  1917.  Cloth,  o  x 
S  in.,  220  pp.  7  pi.,  1  diagram.  $1.50. 
Gift  of  the  publisher. 

Bini.ioGRAPHV  OF  North  Amebican  Geology 
FOR  1916,  with  subject  index.  (U.  S. 
Geological  Survey.  Bulletin  60.5). 
Wnsliiiigton,  1917.     Purchase. 

Biochemical  Cataly.sts  in  Life  and  In- 
Dt-STRY.  By  Jean  Effront.  Proteolytic 
Enzymes.  Translated  by  Samuel  C. 
Prescott,  assisted  by  Charles  S.  Venable. 
•Tohn  Wiley  &  Sons.  Inc.,  A"eir  York,  1917. 
Cloth,  6x9  in.,  752  pp.,  $5.  Gift  of  the 
publisher. 

Blast  I'ur.nace  BuEAKOtxs,  Ex^LOSI()^s, 
AND  Slips,  and  Methods  of  Preven- 
tion. (U.  S.  Bureau  of  Mines.  Bulletin 
130).     Waaliington,  1917.     Purchase. 

Catalogue  Stddies.  40-D,  191S.  Gift  of 
Catalogue  E!quipment  &  Supply  Com- 
pany. 

Checklist  op  Indexed  Periodicals.  Com- 
piled by  Alvan  W.  Clark.  H.  W.  Wilson 
Co..   Wliite  Plains,  1!)17.     Furcliase. 

Chemical  Analyses  op  Igneois  Rocks  Pt-B- 
lished  from  1884-1913,  with  a  Criti- 
cal Discussion  op  thi-  Character  and 
Use  of  Analyses.  (U.  S.  Geological 
Surrey.  Professional  paper  99).  Wash- 
ington, 1917.     Purchase. 

COJIPRESSIBILITY     OF     NATDBAL     GaS     AND     ITS 

Constituents,  with  Analyses  op  Nat- 
ural Gas  from  31  Cities  in  thp 
rNiTED  States.  (T;  S.  T.urcau  of 
Mines.  Technical  paper  158).  Wash- 
ington, 1917.     Purchase. 

Co.st  Accounting  for  On.  Producers.  (D. 
S.  Bureau  of  Mines.  Bulletin  158). 
Washington,    1917.      Pur.'hase. 

Description.s  of  New  Tertiary  Moli.usca 
OccuRiNG  IN  New  Zealand.  (N.  Z.  Geo- 
logical Survey.  Paleontological  Bulletin 
no.  .5).     Wellington,  1917.     Purchase. 

Directions  for  Sampling  Coal  for  Ship- 
ment OF  Delivery.  (IJ.  S.  Bureau  of 
Mines.  Technical  paper  133).  Wash- 
ington, 1017.     Purchase. 

DURAHILITY  OF  CEIBEXT  DRAINTILB  AND  CON- 
CRETE IN  Alkali  Soils.  (U.  S.  Bureau 
of  Standiirds.  Technologic  paper  no. 
95).     Washington,  1917.     Purchase. 

Electrical  Stimulation  of  Crop.s.  By  L. 
Birlis.  Journal  of  Agriculture,  vol.  XV, 
no.  4,   Oct.  20,  1917.     Gift  of  L.  Birks. 

The  Eyes  op  the  Akuy  and  Navy.  By  Al- 
bert H.  Munday.  Practical  Aviation. 
Harper  &  Bros.,  yeiv  York  (copyright 
1917).  Cloth,  5x7  in..  226  pp.,  49"illus.. 
4  pi..  .?1.50.     Gift  of  the  publisher. 

Everyman's  Chemistry.  By  Ellwood  Hen- 
drick.  The  Chemist's  Point  of  'View  and 
His  Recent  Work  Told  for  the  Layman. 
.N.  T.  and  Lond.,  'Harper  &  Bros.,  Xew 
York  (copyright  1917).  Cloth.  5x8  in.. 
374  pp..  .?2.     Gift  of  the  publisher. 
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Federal  Valuation  of  the  ItAiuKOADs  ix 
the  United  States.  Statement  pre- 
pared by  H.  C.  Phillips,  general  secre- 
tary, of  the  developments  in  connection 
with  federal  valuation  as  of  Dec.  ai, 
I'JIT.     Gift  of  Clemens  Herschel. 

I'lR.ST    KEPORT    to    the  COUNCIL  OF  THE  NORTH 

East  Coast  Institution  op  Engineers 
AND  Shipbuilders  on  Certain  Meth- 
ods OF  Producing  Vacuum.  By  Edwin 
L.  Orde.  C.  Waldie  Cairns  and  J.  Mor- 
row. North  East  Coast  Institution  of 
Engineers  and  Shipbuilders,  Heicr.astle- 
upon-Tijne,  1916-1917.  Paper,  9  x  12  in., 
34  pp.,  16  illus.,  1  pi.,  tab.,  10s.  6d. 
Gift  of  the  publisher. 

Florida.  Ifeoiogical  Survey.  -Vnnual  Re- 
port.    9th.      Tallahassee,  1917.    Purchase. 

The  Flyer's  Guide.  By  Captain  N.  J.  Gill. 
-4n  Elementary  Handbook  for  Aviators. 
E.  P.  Dutton  &  Co.,  New  York,  1917. 
Cloth,  6x9  in.,  153  pp.,  IS  illus.,  3  pi., 
$2.     Gift  of  the  publishers. 

Folding  Endurance  of  Paper.  By  F.  P. 
Veitch.  (Reprinted  from  Paper,  May  30. 
1917).  Gift  of  Technical  Association  of 
Pulp  and  Paper  Industry. 

The  Foundations  op  National  Prosperity. 
By  Richard  T.  Ely,  Ralph  H.  Hess. 
Charles  K.  Leith  and  Thomas  Nixon 
Carver.  Studies  in  the  Conservation  of 
Permanent  National  Resources.  The 
Macmillan  Co.,  New  York,  1917.  Cloth, 
5x8  in..  378  pp..  $2.  Gift  of  the  pub- 
lisher. 

Fundamentals  of  Naval  Service.  By  Com- 
mander Yates  Stirling.  Special  Chapters 
by  Lieut.  Comm.  H.  C.  Mustin,  Lieut, 
Comm.  C.  S.  McDowell  and  Dr.  Ralph 
Walker  McDowell.  J.  B.  Lippincott  Co.. 
Philadelphia  (copyright  1917).  Cloth,  5x7 
in..  589  pp.,  32  illus.,  2  pi.,  2  diagrams, 
.?2.     Gift  of  the  imblisher. 

vfEOLOGic  Structure  in  the  Cushing  Oil 
AND  Gas  Field,  Okiahoma.  (U.  S.  Geo 
logical  Survey.  Bulletin  658).  Wash- 
ington. 1917.      Purchase. 

Geology  and  Ore  Deposits  op  the  Vibgil- 
INA  District  of  Virginia  and  North 
Carolina.  (Virginia  Geologica!  Survey. 
Bulletin  no.  XIV).  Charlottesville,  1917. 
Purchase. 


1  HON. Monger     Diary,     lui.s. 
l'ur»-hase. 


The  Journal 
Am.Soc.M.E. 

Lonilon,     191S. 


IIvdro-Elec'tkic  Power  Stutio\-s.  By  Erie 
-V.  Lof  and  David  B.  Rushmore.  John 
Wiley  &  Sons,  Inc.,  New  York,  1917.  Cloth, 
6x9  in.,  822  pp..  407  illus..  2  diagrams, 
.$6.     Gift  of  the  publishers. 


Industrial  Arts  Index,  1917.  Neir  York. 
1917.     Purchase. 

Interior  Wieung.  P.y  Arthur  L.  Cook.  And 
Systems  for  Electric  Light  and  Power 
Service,  a  Manual  of  Practice  for  Elec- 
trical Workers,  Contractors.  .Architects 
and  Schools.  John  Wiley  &  Sons.  Inc.. 
New  York,  1917.  Flexible  cloth,  5x7  in.. 
416  pp.,  248  illus.,  2  diagrams.  $2.  Gift 
of  the  publishers. 

-An  Introduction  to  the  Study  of  Land- 
scape Design.  By  Henry  Vincent  Hub- 
bard and  Theodora  Kimball.  The  Mac- 
millan Co..  New  York,  1917.  Cloth  9  x 
11  in.  406  pp.  40  illus.  36  pi.  $6.  Gift 
of  the  publisher. 

Investigation  op  Strksses  in  Digester 
Shells.  By  n.  O.  Keay.  (Reprinted 
from  Paper,  October  3.  1917).  Gift  of 
Technical  Association  of  the  Pulp  and 
Paper  Industry. 


'Jiii:  Kiln  Drying  of  Lumiier.  By  Harry 
Diinald  Tiemann.  .\  I'ractical  and  Theo- 
retical Treatise.  J.  B.  Lippincott  Co.. 
Philadelphia  and  London  (copyright 
1917).  Cloth,  6x9  in.,  310  pp.,  51  illus., 
1  diagram,  $4.     Gift  of  the  publisher. 

Lighthouses  and  Lh.hishu's  of  the 
United  States.  By  George  R.  Putnam, 
New  York,  and  Houghton  Mifflin  Co., 
Boston.  The  Riverside  Press,  Cambridge, 
1917.  Cloth.  6x9  in.,  308  pp.,  36  pi.,  $2. 
Gift  of  the  publishers. 

Manganese  and  Chromiu.m.  (California 
State  Mining  Bureau.  Preliminary  Re- 
port no.  3).  Sacramento,  1917.  Pur- 
chase. 

Map  of  the  Oil  District,  Venango,  Craw- 
ford AND  Warben  Counties,  Penn.  1865, 
Purchase. 

McGraw  Electrical  Trade  Directory. 
Central  Station  Edition.  1917.  New 
York,  1917.     Purchase. 

Meteorology  and  Aeronautics.  (Report 
13).  Washington,  1917.  Gift  of  National 
-\dvisary  Committee  for  Aeronautics. 

Michigan.  Secretary  of  State.-  Laws  Re- 
lating to   Construction   of  Drains.     1917. 

Laws    Relating   to    Highways    and 

Bridges.     1917. 

Laws  Relating  to  Railroads.     1917. 


Gift  of  Secretary  of  State. 

The  .Microscope.  By  Simon  Henry  Gage. 
An  Introduction  to  Microscopic  Methods 
and  to  Histology.  12  ed.,  rewritten. 
The  Comstock  Publishing  Co.,  Ithaca, 
1917.  Cloth.  6  X  9  in.,  472  pp.,  253  illus., 
$3.     Gift  of  the  publisher. 

The  Microscopical  Examination,  Physical 
Testing  and  Chemical  Analysis  of 
Paper  as  Conducted  in  Paper  Testing 
Laboratories.  By  P.  C.  Clark.  (Re- 
printed from  Paper,  October  17  and  24, 
1917.)  Gift  of  Technical  Association  of 
the  Pulp  and  Paper  Industry. 

Mineral  Springs  of  Alaska.  (U.  S.  Geo- 
logical Survey.  Water  Supply  Paper 
418).     Washington,  1917.     Purchase. 

Mineral  Springs  of  Canada.  Part  I — The 
Radioactivity  of  Some  Canadian  Mineral 
Springs.  (Bulletin  no.  16).  Ottawa, 
1917.     Purchase. 

Mines  and  Mineral  Resot'rces  of  Portions 
of  California.  (Report  XIV  of  the 
State  Mineralogist  of  California).  Sac- 
ramento, 191U.     Purchase. 

The  Mines  Handbook  and  Copper  Hand- 
book. By  Walter  Harvey  Weed.  vol. 
XIII.     Neic  York,  191S.     Purchase. 

Moody's   Manual.     Complete  List  of   Securi-  ' 
ties   Maturing   January    1,    1918,    to    De- 
cember   31.    1919.      vol.    V.      New    York, 
1917.     Purchase. 

Moody  Manual  of  Railroads  and  Corpora- 
tion Securities.  1918.  Railroad  Sec- 
tion.    .Yeic  York,  1918.     Purchase. 

New  York  State.  Industrial  Commission. 
Labor  Law  and  Industrial  Code  with 
-Amendments.  .Additions  and  Annotations 
to  July  1.  1917.  .Mhanij.  1917.  Gift  of 
Industrial  Commission. 


NOTES  ON  SHIPBUILDING 

A  Statement  of  the  Primary  Requirements  for  Successfully  Building  and  Laimching  Vessels. 
Particularly  in  the  South,  One  of  the  Vital  Factors  of  the  War 

By  p.  J.  FRENCH;  NEW  ORLEANS,  LA. 


I  HAVE  been  asked  to  outline,  in  as  few  words  as  possi- 
ble, the  problems  which  present  themselves  to  the  pros- 
pective shipbuilder,  rather  with  a  view  to  promoting 
discussion  on  the  subject  with  especial  reference  to  local  con- 
ditions in  the  South  than  with  any  intent  to  disseminate  un- 
interesting and  unimportant  data  on  the  subject  of  design. 

Let  us  assume  first  that  the  shipyard  owner  is  approached 
by  a  client  who  desires  a  vessel  built  for  his  particular  service. 
His  requirements  will  be  primarily  governed  by  ships  that  he 
already  has  in  service;  modified  by  the  recommendations  of 
his  marine  superintendent  and  his  port  engineer  as  to  type 
of  cargo,  desired  carrying  capacity,  draft,  speed,  and  indi- 
cated horsepower,  and  further  modified  by  that  very  mislead- 
ing factor,  "  cost  per  deadweight  ton,"  which  is  so  widely 
quoted,  regardless  of  speed  required. 

To  illustrate  the  fallacy  of  using  this  unit  of  cost,  take  a 
vessel  of  5000  tons  deadweight  ca25acity  and  assume,  from 
data  already  at  hand,  a  speed  of  10  knots  with  an  indicated 
horsepower  of  1500.  If  the  owner  desires  his  ship  to  make 
13  knots  instead  of  10,  it  will  be  found  that  (as  for  normal 
speeds  the  power  varies  with  the  cube  of  the  speed)  the  re- 
quired indicated  horsepower  will  be  in  the  neighborhood  of 
3300,  or  more  than  double  the  original  figure,  and  the  power- 
plant  weight  and  cost  will,  of  course,  be  in  similar  proportion. 

The  primary  characteristics  having  been  decided  upon,  the 
problem  now  passes  to  the  builder's  naval  architect,  who  cor- 
relates all  of  the  factors  determined  upon  by  the  principles 
and  sends  to  the  estimator  the  weights,  horsepower,  etc.,  who 
in  turn  makes  an  estimate  of  cost  upon  which  the  contract  is 
finally  signed.  It  goes  without  saying  that  the  estimate  takes 
into  full  account  whether  or  not  the  vessel  is  for  bulk  oil 
or  molasses,  which  requires  a  much  higher  grade  of  workman- 
sliip  than  for  package  freight. 

In  addition  to  the  particular  requirements  of  the  owners,  it 
will  also  be  specified  that  the  ship  is  to  be  built  to  the  require- 
ments of  either  Lloyd's,  The  American  Bureau  of  Shipping, 
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or  some  other  recognized  classification  society,  and  the  sur- 
veyors of  the  chosen  society  will  see  to  it  that  its  requirements 
are  lived  up  to.  It  may  be  pointed  out  in  passing  that  the 
rules  of  the  various  societies  specify,  to  the  thirty-second  of 
an  inch,  the  size  and  thickness  of  all  members  entering  into 
the  structure  of  the  ship,  as  well  as  the  size  and  type  of  all 
fastenings;  their  rules  being  based  primarily  upon  the  theo- 
retical strains  experienced  by  ships  subjected  to  the  action  of 
deep-sea  waves,  but  modified  by  scores  of  years  of  experience 
covered  by  comprehensive  reports  of  hundreds  of  catastrophes 
at  sea,  these  reports  being  made  by  surveyors  of  the  societies 
who  are  themselves  seafaring  men  and  who  have  carefully 
investigated  the  probable  causes,  and  possible  preventive 
measures,  in  each  particular  case. 

Let  us  now  assume  that  all  the  particulars  of  the  ship  to  be 
built  have  been  decided  upon,  the  contract  plans  completed 
and  the  contract  signed,  and  place  ourselves  in  the  position  of 
the  successful  bidder.  We  find  that  we  have  on  our  hands  a 
contract  to  furnish  all  material  to  construct,  launch,  power 
and  equip  a  ship  of,  for  example,  5000  tons  deadweight,  which 
is  350  ft.  in  length  by  48  ft.  in  width  by  28  ft.  in  depth,  and 
has  engines  of  1500  to  2000  i.hp. 

Perhaps,  under  present  conditions,  we  have  not  done  much 
more  than  select  our  site  for  building.  If  this  has  been  done, 
it  goes  without  saying  that  a  frontage  was  chosen  on  as  deep 
and  wide  a  waterway  as  was  compatible  with  financial  and 
engineering  considerations,  and  also  that  the  site  selected  is 
reasonably  accessible  to  a  labor  market. 

The  nest  step  is  to  lay  out  our  building  ways  to  suit  the 
water  into  which  we  propose  to  launch.  We  have  now  a 
choice  of  two  methods  of  launching,  i.e.,  stern  first,  or  side- 
ways. The  stern-first  method  is  universal  at  all  Atlantic 
Coast  yards  and  wherever  the  required  width  and  depth  of 
water  is  obtainable.  The  side  lanching  is  largely  confined  to 
the  yards  on  the  Great  Lakes  and  to  other  plants  where  for 
various  reasons  it  is  found  desirable  to  build  on  the  banks  of 
a  narrow  waterway. 

For  the  stern-first  method  the  following  conditions  will 
govern:  The  building  ways  will  be  so  located  that  the  stern 
of  the  vessel  will  be  close  to  the  water's  edee  and  3  to  4  ft. 
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above  the  ground.  From  this  point  back  they  will  be  given  a 
rise  of  about  five-eighths  of  an  inch  per  foot,  which  would 
put  the  keel  line  at  the  bow  of  a  350-ft.  ship  some  21  ft.  above 
water.  A  yard  having  a  natural  easy  slope  toward  the  water  is 
therefore  desirable  as  facilitating  the  construction  of  the  under- 
body  of  the  ship  without  the  necessity  of  filling  to  the  desired 
grade.  The  building  ways  consist  of  a  series  of  blocks  spaced 
about  4  ft.  center  to  center  and  made  up  of  12  by  12-in. 
timbers  5  or  6  ft.  long,  set  transversely  and  resting  on  piling. 

The  launching  ways  consist  of  two  parts,  the  standing  and 
the  sliding  ways,  and  are  parallel  to  the  center  line  of  the 
ship  and  about  one-third  to  one-lialf  the  half-breadth  from  it. 
They  are  constructed  of  heavy  longitudinal  timbers  laid  on 
piling  and  are  usually  given  a  camber  or  round-up  of  about 
a  foot  in  their  length  for  the  purpose  of  overcoming  the 
resistance  of  the  water  as  the  vessel  nears  the  end  of  the 
ways. 

A  customary  slope  is  about  %  in.  per  ft.  at  the  bow  of  the 
ship,  increasing  to  %  in.  per  ft.  at  the  submerged  end  of  the 
ways.  This  lower  end  should  be  5  or  6  ft.  below  the  surface 
and  should  be  well  supported  by  clusters  of  pUes  as,  at  the 
moment  before  the  bow  drops  of£  the  end,  nearly  half  the 
weight  of  the  ship  bears  on  this  point.  The  construction  out- 
lined is  the  common  practice  in  tidewater  yards  and  the  datum 
plane  taken  is  that  of  high  tide. 

It  will  at  once  be  seen  that  we  meet  insurmountable  obsta- 
cles when  we  propose  to  adapt  this  method  to  a  river  such  as 
the  Mississippi,  where  a  variation  occurs  of  twenty  or  more 
feet,  and  this  so  gradually  that  months  may  elapse  between 
two  successive  periods  of  high  water.  If,  for  example,  it  has 
been  planned  to  launch  at  high  water  and  completion  has  been 
delayed  for  four  or  five  months  beyond  the  schedule,  the 
builder  is  confronted  with  the  alternatives  of  waiting  for  the 
next  high  water  or  flattening  the  launching  ways  and  extend- 
ing them  some  400  ft.  further,  a  procedure  which  would  not 
appeal  to  the  yard  superintendent  very  favorably. 

It  has  been  suggested  that  ships  could  be  built  behind  the 
levee,  or  in  a  sort  of  semi-dry-dock  with  gates,  the  grade 
being  established  midway  between  high  and  low  water.  A 
little  consideration  will  show  the  impracticability  of  this 
scheme,  for  both  high-  and  low-water  conditions  must  be  met. 
A  levee  must  surround  the  building  ways  in  case  launching 
is  to  be  at  high  water,  and  for  low  water  nearly  the  same 
impractical  length  of  ways  would  be  required,  as  has  been 
already  described. 

So  far,  then,  as  building  on  the  Mississippi  is  concerned,  it 
is  believed  to  have  been  shown  that  the  only  practical  location 
is  upon  a  locked  canal,  and  this,  of  course,  involves  a  side 


launching.  With  this  method,  the  keel  is  laid  parallel  to  the 
bank,  and  instead  of  two  sets  of  ways  there  are  perhaps  a 
dozen  or  more  at  right  angles  to  the  keel.  The  construction 
of  the  ways  is  similar  to  those  already  described,  except  that 
they  may  either  be  carried  below  the  water  surface  (in  which 
case  the  final  camber  is  much  greater  than  the  longitudinal 
ways)  or  they  may  be  stopped  off  short  above  the  surface 
and  the  vessel  "  dumped  "  off.  In  either  case  the  launching  is 
a  much  more  delicate  proposition  than  the  stern-first  method, 
as  all  the  ways  must  be  released  at  precisely  the  same  instant, 
any  variance  carrying  the  practical  certainty  of  disaster. 

With  either  type  of  ways  the  maximum  loading  per  square 
foot  of  sliding  surface  should  not  exceed  2%  tons,  especially 
in  warm  weather,  as  heavier  loading  forces  out  the  grease  and 
chars  the  ways. 

The  next  most  important  step  is  the  ordering  of  the  struc- 
tural material,  and  this  is  done  by  the  builder's  superintendent 
from  the  contract  plans,  which  consist  of  midship  section,  in- 
board profile,  deck  jslans,  bulkheads,  and  (if  the  vessel  is  to 
be  of  steel)  the  plating  model.  The  latter  is  accurately  made 
from  the  line  drawing  and  on  it  are  shown  the  exact  sizes  and 
thicknesses  of  all  shell  plates,  as  well  as  data  concerning  seam 
and  butt  riveting,  doubling  plates,  longitudinals  and  trans- 
verse frames.  All  plates  are  ordered  to  within  %  in.  of  the 
desired  size  and  are  so  shipped  by  the  mills.  Every  plate, 
channel,  or  angle  is  inspected  and  tested  at  the  mill  by  the 
surveyor  of  the  registration  society  and  a  permanent  record 
made  of  its  characteristics  as  well  as  its  location  in  the  fin- 
ished vessel. 

In  the  interval  preceding  the  delivery  of  the  material  the 
loftsman  is  busy  with  his  force  laying  down  to  full  size  and 
fairin?  the  lines  of  the  ship  on   the  mold-loft   floor.     These 
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lines  are  the  intersections  of  vertical  transverse,  vertical 
longitudinal,  and  horizontal  planes  with  the  outside  shell  of 
the  ship,  and  the  three  views  must  be  made  to  agree  precisely 
or  the  resulting  surface  will  be  unfair.  In  some  yards  the 
lines  are  first  drawn  and  faired  to  'a  quarter-inch  scale  in  the 
drawing  room,  the  offsets  or  ordinates  from  this  set  then  laid 
down  and  refaired  to  a  one-inch  scale  on  a  marble  slab,  and 
finally  the  offsets  from  the  slab  laid  down  and  faired  to  full 
size  on  the  mold-loft  floor. 

Methods  have  been  evolved  for  deriving  mathematically  the 
lines  of  a  ship  of  given  characteristics,  but  as  the  simplest  of 
these  methods  involves  the  use  of  formulae  with  five  variables 
they  have  not  become  altogether  popular. 

From  the  lines  as  drawn  are  now  derived  the  exact  contour 
of  each  transverse  frame,  as  well  as  its  bevel,  the  location  of 
plating  seams,  and  the  traces  of  longitudinals  and  decks. 

Templates  of  thin  white  pine  are  made  of  the  frames  and 
on  these  is  shown  all  the  information  necessary  to  enable  the 
shop  to  fabricate  them.  These  templates  then  go  to  the  bend- 
ing floor,  and  the  frames  when  bent  and  beveled  go  to  the 
punch  shop  and  are  finally  set  upon  the  blocks  and  tied  to 
the  center  keel  and  keelson  plates  wliich  have  preceded  them. 
With  the  frames  secured  in  place  with  longitudinals  and  tem- 
porary rib  bands,  templates  are  made  from  the  skeleton  for 
each  shell  plate  and  these  templates  applied  to  their  plates 
which  have  now  arrived  from  the  mills.  If  the  ship  is  known 
as  a  "  full "  ship  and  has  a  considerable  percentage  of  par- 
allel middle  body,  much  of  this  work  may  be  done  in  the  loft 
and  one  template  be  made  to  answer  for  a  dozen  or  more 
plates. 

By  intelligently  applying  the  above  principle  to  the  orig-; 
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inal  design  a  great  amount  of  unnecessary  labor  may  be  elim- 
inated, not  only  in  the  shell,  but  on  bulkheads  and  decks  as 
well. 

The  advantages  above  outlined  would  not,  of  course,  apply 
in  the  same  degree  to  the  construction  of  a  wooden  vessel,  as 
in  this  case  once  the  frame  templates  are  out  it  is  largely  a 
ease  of  cut  and  fit  for  each  timber  and  plank. 

It  is  only  reasonable  to  believe  that  by  a  judicious  duplica- 
tion of  parts,  by  adhering  as  far  as  possible  in  a  given  yard 
to  a  given  size  and  type  of  ship  (as  is  now  done  in  England), 
by  reducing  the  number  of  plates  which  must  be  "  lifted  " 
from  the  ship  itself,  and  by  the  introduction  of  efScient  cost- 
keeping  methods  we  will  be  able,  when  the  present  abnormal 
conditions  have  passed,  not  only  to  hold  our  own  but  actually 
to  take  the  lead  in  this  industry. 

Turning  for  a  moment  to  the  power-plant  side  of  the  ques- 
tion, the  builder  and  owner  are  faced  by  the  necessity  of 
deciding  upon  exactly  the  kind  of  plant  desired.  Let  it  be 
assumed  that  the  indicated  horsepower  and  speed  have 
been  determined.  The  combination  of  the  two  will  give 
within  reasonable  limits  the  revolutions  per  minute  of  the 
propeller  or  propellers.  There  is  then  the  choice  of  twin  or 
single  screws,  with  either  compound  or  triple-expansion  steam 
engines,  turbines  with  gear  reduction,  Diesel  engines  or  a 
turbo-electric  system.  In  the  particular  ease  of  four  rather 
small  vessels  now  building  in  the  vicinity  of  New  Orleans  the 
advantage  was  found  to  lie  with  the  latter  system  in  price, 
weight  and  delivery,  and  that  system  was  therefore  adopted. 

It  is  believed  that  there  are  very  few,  if  any,  shipbuilders 
in  this  part  of  the  country  who  are  at  present  equipped  to 
economically  construct  marine  engines,  though  it  is  hoped  the 
opportunity  will  be  afforded  by  the  United  States  Shipping 
Board  for  local  shops  to  become  accustomed  to  this  type  of 
work  so  that  they  may  intelligently  and  profitably  undertake 
merchant  work  when  the  present  shipping  crisis  has  passed. 
With  regard  to  boilers,  there  are  a  number  of  shops  in  the 
immediate  vicinity  which  are  entirely  competent  to  undertake 
the  construction  of  fire-tube  marine  boilers  to  meet  any  re- 
quirements. As  to  type,  the  only  fire-tube  boiler  in  common 
marine  use  is  the  Scotch  or  wet-back  type,  in  which  the  com- 
bustion chamber  is  integral  with  the  boiler  and  is  surrounded 
by  water. 

Of  the  water-tube  type  there  are  many  makes,  such  as  the 
Babcock  and  Wilcox,  Heine,  Sterling,  Yarrow,  Ward,  etc., 
all  of  which  are  manufactured  in  both  land  and  marine  styles. 
In  direct  connection  with  the  choice  of  engine  and  boUer 
arises  the  question  of  whether  or  not  it  is  desirable  to  super- 
heat the  steam,  and  if  so,  what  type  of  superheater  should  be 
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adopted.  With  many  of  the  water-tube  boilers  the  superheat- 
ers are  integral;  that  is  to  say,  are  really  an  extension  of  the 
tube  surface.  With  the  Scotch  boiler,  however,  they  are 
usually  independent  and  are  placed  in  the  breeching. 

In  addition  to  the  main  power  plant  there  will  be  required 
a  main  condenser  with  air  and  circulating  pumps,  boiler-feed 
pumps,  fire  pumps,  anchor  windlass,  steam  capstans,  refrig- 
erating plants,  winches,  and  possibly  a  towing  engine,  as  well 
as  evaporators  and  distillers.  These  auxiliaries  are  fairly  well 
standardized,  and  the  purchaser  is  practically  sure  of  getting 
what  he  pays  for. 

For  the  valves,  pipe  and  fittings,  of  which  there  are  thou- 
sands of  dollars'  worth  on  a  ship  of  any  size,  some  of  our  local 
houses  are  willing  to  exert  themselves  to  the  extent  of  quoting 
from  a  set  of  piping  plans,  with  bill  of  material  attached. 
Others  prefer  apparently  not  to  do  so  when  there  is  enough 
business  coming  their  way  without  any  effort  on  their  part. 

Having  disposed  in  our  allotted  few  brief  words  of  yard, 
hull,  and  power  plant,  we  have  nothing  left  to  think  of  but  the 
arrangement  of  living  quarters,  carpenter  work,  joiner  work, 
ladders  and  gratings,  rigging,  plumbing,  ventilation,  galley 
and  linen  stores,  boatswain's  stores,  life  boats  and  davits,  car- 
penters stores,  fire-extinguishing  apparatus,  running  lights, 
cooking  and  mess  equipment,  engine-room  telegraphs,  bilge 
and  ballast  system,  and  if  we  are  so  fortunate  or  unfortunate 
as  to  be  building  oil  tankers,  the  entire  cargo-handling  system ! 

From  the  local  builder's  point  of  view  there  is  one  question 
which  eclipses  even  the  difficulty  of  securing  delivery  of  mate- 
rials under  present  conditions,  and  that  is  the  problem  of  ob- 


taining, in  competition  with  the  large  northern  yards,  labor 
skilled  in  the  art  of  shipbuilding.  The  ship  carpenter  of  the 
days  of  the  old  wooden  clipper  ships,  of  whom  was  written, 
"  Build  me  strong,  O  worthy  master,"  is  almost  as  extinct  as 
the  dodo  bird,  while  ship  fitters,  ship  smiths,  loftsmen  and 
other  skilled  workers  are  demanding  and  receiving  wages  that 
would  have  seemed  affluence  five  years  ago.  At  least  one  local 
yard  (of  which  the  writer  has  personal  knowledge)  is  doing 
remarkable  work  in  the  training  of  colored  labor  for  all  except 
the  most  responsible  positions  in  these  trades,  and  is  achieving 
excellent  results  in  quality  of  workmanship. 

To  summarize  briefly,  it  would  appear  that  success  of  the 
southern  shipbuilder  rests  on  the  following  points : 

1  Judicious  selection  of  site 

2  Rational    layout    of    yard,    with    due    regard    to    receiving, 

handling,  storing,  and  routing  of  material 

3  Foresight  in  design,  with  a  view  to  standardization  of  all 

possible  parts  and  the  elimination  of  special  and  the  use 
of  stock  fittings  which  may  be  purchased  in  the  open 
market 

4  An  efficient  cost-keeping  system 

5  The  training  of  the  labor  which  is  locally  obtainable  and  may 

reasonably  be  counted  upon  to  remain 

6  Promotion  of  a  knowledge  of  the  principles  of  shipbuilding 

by  the  establishment  of  classes  in  the  public  night  schools. 

[The  paper  was  illustrated  by  lantern  slides  and  was  fol- 
lowed by  discussion,  in  which  several  members  of  the  Louisiana 
Engineering  Society  and  of  the  A.S.M.E.  took  part.] 
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THE  need  of  ships  has  become  increasingly  evident  to 
all,  and  that  their  construction  in  large  numbers  is  a 
vital  part  of  our  war  program  is  thoroughly  under- 
stood. Judge  George  Gray,  of  Wilmington,  Del.,  a  member  of 
the  War  Shipping  Committee  of  the  Chamber  of  Commerce  of 
the  United  States,  said  recently  in  a  plea  addressed  to  the  ship- 
builders of  the  country :  "  There  is  no  exaggeration  in  the 
statement  that  the  necessity  for  an  adequate  production  of 
ships  is  the  most  serious  matter  that  now  confronts  us  in  this 
the  greatest  crisis  in  our  country's  history,  or  in  the  historj'  of 
the  world.  We  have  entered  this  war  for  a  just  cause,  and  we 
must  prosecute  it  with  all  our  might  and  with  all  the  resources 
of  our  country.     Otherwise  we  cannot  win  it." 

But  speed  is  essential  in  securing  tonnage,  not  only  to  re- 
place submarine  sinkings  but  to  provide  the  great  l!eet  of  ves- 
sels to  transport  and  maintain  an  adequate  army  in  the  field 
and  still  continue  to  keep  our  allies  supplied  with  certain  neces- 
sities. We  need  this  fleet  in  the  quickest  possible  time.  "  Make 
a  bridge  of  ships  to  France  "  iV  the  latest  message  from  General 
Pershing  and  his  men. 

The  tonnage  of  steel  and  wooden  vessels  now  under  construc- 
tion in  countless  yards,  to  which  are  added  ships  transferred 
from  coastwise  and  Great  Lakes  service,  is  still  short  of  what 
is  needed.  To  solve  the  problem  requires  the  rapid  develop- 
ment of  all  methods  of  shipbuilding,  and  it  is  for  this  purpose 


'  Portland  Cement  Association. 

Abstract  of  paper  presented  at  a  meeting  of  the  Engineering  Society 
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that  reinforced  concrete  is  now  being  considered  and  utilized 
to  augment  the  tonnage  under  construction.  The  first  seagoing 
vessel  of  concrete  has  made  successful  trial  trips  and  vessels  of 
larger  tonnage  are  under  construction  both  here  and  abroad. 

The  concrete-ship  construction  now  under  way  in  this  coun- 
try is  of  course  largely  experimental,  assisted  by  experience 
gained  in  the  design  of  steel  and  wooden  ships;  but  there  is 
every  indication  of  ultimate  success,  and,  as  has  been  the  case 
in  other  applications  of  concrete  to  new  uses,  experience  with 
these  first  vessels  will  provide  data  to  improve  and  clarify 
present  ideas  and  to  develop  efficient  methods  of  design  and 
construction.  Those  who  have  thus  far  worked  out  designs  for 
concrete  ships  have  done  so  more  or  less  independently,  and  up 
to  the  present  time  only  meager  information  has  been  published 
regarding  the  data  and  calculations  upon  which  their  designs 
are  based.  But  recent  advices  show  that  the  Government  is 
studying  the  i^roblem,  that  a  Department  of  Concrete  Ship 
Construction  has  been  formed  by  the  Shipping  Board,  which  is 
actively  engaged  in  the  development  of  a  standard  design  for  a 
concrete  cargo  ship  of  3500  tons  capacity,  and  drawings  and 
specifications  are  expected  to  be  ready  in  March.  Provi- 
sional contracts  have  also  been  let  to  three  companies  for  a 
number  of  3500-ton  vessels,  plans  and  specifications  for  which 
must  be  approved  by  the  Shipping  Board.  This  has  already 
been  described  in  the  technical  press. 

This  present  discussion  of  concrete  ships  and  barges  there- 
fore must  of  necessity  be  rather  general,  presenting  a  brief 
review  of  progress  in  concrete-boat  building  from  its  earliest 
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inception,  describing  some  of  the  interesting  work  under  way 
at  the  present  time,  and  calling  attention  to  the  various  prob- 
lems entering  into  the  application  of  reinforced  concrete  to 
such  construction. 

Singulai'ly  enough,  boat  building  furnished  one  of  the  first 
uses  of  what  would  today  be  called  reinforced  concrete — a  row- 
boat  was  built  of  this  material  in  1849,  by  M.  Lambot,  of 
Carces,  France.  This  instance  thus  marked  the  starting  point 
not  only  of  concrete-boat  building,  but  also  of  modern  rein- 
forced-concrete  construction.  This  boat  created  considerable 
interest  when  exhibited  by  its  builder  at  the  World's  Fair  in 
Paris  in  1855,  and  it  was  still  apparently  in  excellent  condition 
as  late  as  190.3.  Records  are  lacking,  however,  of  any  further 
development  in  France,  until  1900,  when  a  gravel  barge  50  ft. 
long,  13  ft.  wide  and  3  ft.  deep  was  built  on  the  River  Lozere. 

In  1899  Carlo  Gabellini,  of  Rome,  began  the  construction  of 
concrete  barges   and   scows   in   Italy,   and   in    1905   a   150-ton 


sists  of  a  series  of  watertight  compartments,  so  designed  that 
if  the  exterior  shell  were  destroyed  the  body  of  the  hull  would 
still  remain  afloat.  The  compartment  containing  the  boiler 
plant  has  a  4-in.  floor  and  heavy  beams  supporting  coal  bunk- 
ers and  boiler,  but  othei-wise  the  general  construction  is  light; 
the  outer  skin  of  the  hull  is  only  3  in.  thick.  All  watertight 
compartments  were  carefully  tested  by  filling  them  with  water. 
The  scow  has  been  in  almost  constant  service  since  construc- 
tion with  small  expense  for  repairs. 

In  1910  the  building  of  concrete  barges  was  undertaken  on 
this  side  of  the  Atlantic.  On  the  Welland  Canal  an  80-ft. 
barge  of  200  tons  capacity,  called  the  Pioneer,  was  built  for 
maintenance  work.  '  Design  and  construction  were  carried  out 
under  the  supervision  of  J.  L.  Weller,  St.  Catharines,  Ont., 
engineer  in  charge  of  the  canal  work.  The  barge  has  a  beam 
of  24  ft.  and  depth  of  7  ft.,  with  rounded  bow  and  a  square 
stern.    The  hull  was  divided  into  eight  compartments  by  longi- 
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barge  was  constructed  for  the  city  of  Civita  Vecchia.  Later 
another  barge  was  built  for  the  use  of  the  Italian  Navy  at 
Spezia;  before  acceptance,  this  barge  was  put  to  the  severe 
test  of  being  driven  against  piling  and  aftei-ward  being 
rammed  by  a  steel  tugboat.  Up  to  1912  about  eighty  vessels 
had  been  constructed  by  the  Gabellini  concern. 

Beginning  as  early  as  1887  small  concrete  barges  of  11  tons 
capacity  were  built  successfully  by  the  Fabrieck  van  Cement- 
Ijzer  Werkeu,  in  Holland,  followed  later  by  larger  craft  of  55 
tons  capacity  with  a  cellular  construction  formed  by  longi- 
tudinal and  transverse  partitions  or  bulkheads  and  reported  as 
making  the  boat  practically  unsinkable. 

In  Germany  a  220-ton  concrete  freighter  was  built  in  1909. 
The  major  portion  of  the  hull  had  parallel  sides,  but  was  so 
shaped  that  the  lines  were  fairly  good  and  the  water  resistance 
was  decreased  below  that  of  a  rectangular  barge.  This  vessel 
also  had  watertight  bulkheads.  It  is  reported  that  since  1914 
Germany  has  built  numerous  concrete  barges  and  some  con- 
crete ships. 

In  1912  a  reinforced-concrete  scow  or  pontoon  was  built  by 
the  Yorkshire  Hennebique  Contracting  Co.,  Ltd.,  of  Leeds, 
England,  for  maintenance  work  on  the  Manchester  Ship  Canal, 
in  accordance  with  the  requirements  of  the  canal  company's 
engineers.  The  craft  is  100  ft.  by  28  ft.  by.  8  ft.  6  in.  deep 
from  main  deck  to  keel,  drawing  about  6  ft.  6  in.  when  loaded 
to  capacity  (about  224  tons).  It  carries  centrifugal  pumps, 
steam  winches,  engines,  boiler  and  coal  supply.    The  hull  con- 


tudinal  and  cross  l>ulkheads,  double  hatchways  at  stern  and 
openings  through  the  cross  bulkheads  giving  access  to  all 
parts.  The  deck,  bottom,  sides  and  bulkheads  are  2%  in.  thick, 
reinforced  in  two  directions  with  %-in.  steel  wire  and  strength- 
ened by  the  bulkheads  and  by  beams  and  posts  of  reinforced 
concrete  about  6  by  8  in.  in  size.  Two  6  by  8-in.  oak  timbers 
serve  as  fenders.  The  barge  draws  2  ft.  8  in.  light  (130  tons 
displacement),  and  when  loaded  to  capacity  has  a  draft  of  6  ft. 

This  barge  has  been  in  almost  constant  service  since  con- 
struction with  practically  no  maintenance  charges  and  is  still  in 
excellent  condition.  At  times  she  has  been  loaded  with  10-ton 
carloads  of  rubble  stone  dumped  from  a  height  of  12  to  15  ft. 
directly  on  to  the  21/2  in.  deck,  the  full  load  starting  at  one  end. 

On  the  Panama  Canal  three  concrete  barges  64  ft.  long,  24 
ft.  beam  and  5  ft.  8  in.  deep  were  built  in  1910  to  carry  dredg- 
ing pumps,  forming  part  of  a  plant  used  for  hydraulic  excava- 
tion at  the  site  of  the  Miraflores  locks.  They  were  launched  in 
the  spring  and  summer  of  that  year.  Reinforced  concrete  was 
used  because  it  was  impossible  to  obtain  skilled  labor  and  suit- 
able material  for  the  construction  of  steel  or  wood  barges 
within  the  time  required.  The  walls  and  bottom  were  made  21/2 
in.  thick — two  3-in.  bulkheads  extending  from  bow  to  stern, 
making  three  compartments.  Longitudinal  beams  at  top  and 
bottom  of  bulkheads  and  side  walls,  with  posts  at  10  ft.  inter- 
vals, cross-connected  at  posts  by  beams  with  knee  braces,  com- 
prised the  general  framing  plan.  The  shell  was  a  1 :2  mortar 
plastered  on  the  steel  skeleton  of  rods  and  mesh.     Interior 
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members  were  1 :2 :4  concrete  cast  in  forms.  The  draft  was  3 
ft.  5  in.  with  a  total  load  of  about  140  tons. 

Tollowing  this  work,  in  1913  and  1916  a  number  of  rein- 
forced-eoncrete  pontoons  were  built  at  Panama  to  serve  as 
landing  stages  for  boats  up  to  65  ft.  in  length,  and  have  been 
in  regular  use  since.  These  pontoons  are  120  ft.  long,  28  ft. 
wide  and  8  ft.  deep. 

Oscar  F.  Lackey,  when  harbor  engineer  of  Baltimore,  de- 
veloped a  system  of  construction  which  was  first  used  in  1909 
to  build  a  landing  stage  for  small  boats,  and  then  in  1912 


liaunching  a  200-ton   concrete  lighter   at  poksgkund, 
Norway,  July,  1917 

was  applied  to  building  a  500-ton  concrete  gravel  scow  for  the 
Arundel  Sand  and  Gravel  Company  of  that  city. 

This  latter  craft  has  a  length  of  113  ft.,  a  breadth  of  29  ft. 
and  a  depth  of  10  ft.  6  in.  Four  longitudinal  bulkheads  and 
five  cross  bulkheads  divide  it  into  twenty  watertight  compart- 
ments. The  shell  and  deck  are  supported  by  a  series  of  verti- 
cal and  horizontal  beams,  the  slabs  varying  from  3  in.  to  5  in. 
in  thickness,  reinforced  with  plain  bars  running  in  both 
directions.  The  hull  was  built  between  forms  and  a  very  rich 
concrete  mixture  was  used,  with  coarse  aggregate  of  about 
%-in.  maximum  size.  With  the  intention  of  facilitating  tow- 
ing, the  sides  were  rounded  on  about  a  6-ft.  radius  and  worked 
into  sloping  ends  which  were  carried  back  much  further  than 
in  the  ordinary  scow.  Light,  the  scow  draws  4  ft.  3  in.,  and 
when  loaded  to  its  capacity  has  1  ft.  freeboard. 

This  scow  has  been  in  daily  use  ever  since  construction,  is 
perfectly  watertight  and  has  withstood  the  roughest  kind  of 
handling.    It  has  required  no  pumping  out. 

The  full-rounded  sides  and  ends  developed  some  undesirable 
features  under  load  in  a  high  sea  or  strong  wind  and  in  berth- 
ing. Consequently,  in  two  other  scows  that  were  buUt  in  1913 
and  1915,  respectively,  a  design  more  along  the  lines  of  the 
ordinarj"  wood  scow  was  utilized.  These  later  scows  were  also 
cheaper  to  construct,  form  work  being  less  exjaensive  and 
placing  of  reinforcement  easier.  In  the  second  of  these 
scows  five  longitudinal  and  five  cross  bulkheads  were 
used,  and  a  combination  of  bars  and  expanded  metal  used  for 
reinforcement.  In  the  third  scow  an  intermediate  deck  was  in- 
troduced. The  difficulties  found  in  towing  the  first  scow  were 
eliminated  and  the  draft  reduced  to  3  ft.  10  in.  This  was 
slightly  in  excess  of  a  timber  scow  of  the  same  capacity,  but 
the  concrete  scow  towed  as  easily  when  new,  according  to  Mr. 
Lackey,  and  more  easily  than  the  other  after  a  few  months' 
service  because  of  the  lack  of  formation  on  the  bottom. 


One  of  these  scows  is  used  by  the  Raymond  Concrete  Pile 
Co.,  at  Baltimore,  a  letter  from  which  company  last  July  stated 
that  it  had  been  very  satisfactory  in  every  respect  and  there 
had  not  been  a  dollar's  worth  of  repairs  since  the  scow  was 
placed  in  commission. 

Considering  that  these  scows  are  watertight,  do  not  require 
scraping,  calking  or  painting,  or  maintenance  other  than 
repairs  to  the  wooden-fender  system,  and  crediting  the  cost  of 
time  that  would  otherwise  be  lost  in  making  such  repairs,  the 
concrete  scow  becomes  a  decidedly  interesting  proposition. 

England  and  France  have  recognized  the  utility  of  barges 
and  self-propelled  lighters  of  concrete.  Last  spring  an  Eng- 
lish periodical  mentioned  a  French  company  formed  for  the 
purpose  of  building  seagoing  concrete  lighters;  later  pictures 
were  shown  of  concrete  boats  under  construction  on  the  Paris 
Ship  Canal.  The  Under  Secretary  for  Sea  Transportation  and 
Merchant  Marine  in  France  was  recently  quoted  as  saying  that 
very  interesting  experiments  had  been  made  with  two  concrete 
lighters  in  service.  This  has  doubtless  led  to  the  building  of 
more  craft  near  Bordeaux,  also  several  twin-screw  vessels  at 
Ivry-on-Seine,  recent  press  photographs  of  which  give  a  gen- 
eral idea  though  details  are  lacking.  An  English  jsaper  reports 
orders  on  hand  from  the  French  Government  for  several  hun- 
dred concrete  barges.  Several  English  firms  have  begun  the 
building  of  motor-driven  barges  of  concrete,  and  more  recently 
a  concrete  shipbuilding  company  has  arranged  for  a  yard  at 
Dundee,  Scotland. 

James  Pollock  &  Sons  Company,  a  London  firm  of  naval 


Laiinchikg     a    200-Ton    Concrete    Lighter    at    Porsgrund, 
Norway,  July,  1917 

architects  and  engineers,  has  drawn  plans  for  a  fleet  of  small 
coasting  vessels  of  reinforced  concrete,  the  first  vessel  laid 
down  having  a  length  of  92  ft.,  beam  19  ft.  and  depth  10  ft. 
Power  is  obtained  from  a  120-hp.  oil  motor.  In  coasting  ves- 
sels which  need  not  make  over  8  miles  per  hour,  the  use  of 
straight  lines  would  not  necessarily  be  a  handicap,  and  these 
concrete  vessels  have  therefore  been  designed  with  such  lines 
wherever  possible  to  reduce  form  work,  simplify  bending, 
placing  of  reinforcement,  etc.  This  firm  is  now  drawing  jilans 
for  larger  vessels  of  500  to  1500  tons  cargo  capacity. 

A  letter  just  received  from  a  former  Chicago  engineer,  now 
in  England,  advises  that  he  has  recently  designed  a  number 
of  barges  and  seagoing  vessels  of  reinforced  concrete  and  is 
at  present  interested  in  the  building  of  ten  such  seagoing 
barges  of  1000  tons  capacity.     A  recent  statement  by  the  First 
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Lord  of  the  Admiralty  that  ferro-concrete  barges  up  to  1000 
tons  were  being  built  in  Great  Britain  possibly  refers  to  this 
same  work. 

A  Spanish  reinforced-concrete  cargo  boat  will  be  launched 
shortly  by  a  corporation  known  as  Works  and  Pavements,  of 
Barcelona,  the  first  firm  in  Spain  to  engage  in  the  construction 
of  concrete  ships.  The  length  of  the  first  vessel  is  about  110 
ft.,  beam  23  ft.  and  depth  liy2  ft.  Power  will  be  supplied  by 
a  120-hp.  Diesel  engine,  and  in  addition  sails  will  be  fitted  to 
the  vessel.  The  company  plans  to  construct  during  1918  a 
gross  tonnage  of  40,000  in  standard  ships  of  300,  500  and  1000 
tons  each,  while  ground  has  been  acquired  to  permit  later  the 
construction  of  thirty  boats  at  a  time,  some  of  which  are 
planned  to  be  of  6000  tons  capacity.  This  company  uses  a 
mi.xture  of  650  kg.  of  cement  to  1  cu.  m.  (1:2%)  of  inert 
materials  (gravel  and  sand  of  three  sizes)  so  as  to  obtain, 
iu  its  own  words,  "  a  dense,  impermeable  mixture  that  will 
permit  also  constructing  the  thinnest  permissible  section  with 
a  view  to  reducing  maximum  weight  and  thus  obtaining  the 
greatest  possibilities  in  the  way  of  speed."  The  concrete  is 
considered  to  develop  a  compressive  strength  of  271  kg.  per  sq. 
cm.  (approximately  3800  lb.  per  sq.  in.)  in  90  days,  and  a 
working  strength  of  76  kg.  (approximately  1100  lb.  per  sq. 
in. )   has  been  adopted. 

Yet  this  work  in  shipbuilding  is  not  entirely  new,  for  Nor- 
wegian and  Danish  firms  have  already  built  and  launched 
several  concrete  ships  and  self-propelled  lighters  of  200  tons 
capacity  and  now  have  larger  craft  under  construction.  The 
Fougner  Steel-concrete  Shipbuilding  Company,  one  of  the 
first  in  the  field,  has  a  plant  at  Moss,  established  in  1916. 
Following  successful  experiments  made  by  Mr.  Nic.  K.  Foug- 
ner with  a  50-ton  concrete  lighter  at  Manila  in  1914,  the  com- 
pany has  built  some  eighteen  or  twenty  reinforced-concrete 
lighters  and  tow  boats.  These  lighters  have  capacities  of  100 
to  200  tons,  the  later  types  having  more  the  barge  shape. 
Some  are  in  use  along  the  Norwegian  coast  and  others  have 
been  bought  by  the  Norwegian  Navy.  A  loading  test  recently 
reported  of  a  64-ft.  100-ton  lighter  over  an  unsupported  length 
of  40  ft.  showed  a  de  'ection  of  about  0.6  in.  under  a  uniform 


Launching     the     200-Ton     Seagoing     Concrete     Motorship 

Namsenfjord  at  Moss,  Norway,  July,  1917.     Concrete 

Floating  Drydock  in  Background 

load  of  16  tons,  in  addition  to  the  weight  of  the  lighter  itself 
which  was  58  tons.  The  surface  is  reported  to  have  shown  no 
sign  of  cracking  or  indications  of  flaws. 

The  structure  consisted  mainlv  of  keelson  and   rilis  of  re- 


inforced concrete  with  a  thin  shell  of  concrete  plastered  on  ex- 
panded metal  or  cast  around  rods,  and  this  method  of  con- 
struction has  been  applied  to  the  first  sea-going  concrete  ship, 
the  Namsenfjord.  This  vessel  was  launched  last  summer,  was 
given  a  high  rating  by  Lloyd's  and  is  now  in  service  for  coast- 
wise traflSc..  The  vessel  has  a  cargo  capacity  of  200  tons  on 
9%-ft.  draft  and  is  driven  by  a  Bolinder  crude-oil  engine  of  80 
hp.  at  a  speed  of  about  71/2  knots.  The  length  is  84  ft.,  beam 
24  ft.,  molded  depth  III/2  ft.  Larger  ships  of  600  to  1600  tons 
are  now  building,  but  their  general  design  is  much  the  same  as 
that  of  the  Namsenfjord,  briefly  described  as  follows: 

There  is  a  keelson  of  reinforced  concrete  with  cross  frames 
every  4  ft.,  the  frames  being  continuous  along  sides  and  bot- 
tom and  tied  to  the  keel  by  the  rod  reinforcing.  Particular  at- 
tention is  paid  to  continuity  of  reinforcement  for  these  frames, 
and  knee  braces  are  provided  at  comers  of  the  hull.  The  skin 
is  3  in.  thick,  reinforced  with  mesh  and  having  a  longitudinal 
beam  at  the  outer  corners  of  the  hull.  Concrete-filled  pipes 
are  used  for  center  posts  at  intervals.  The  hull  is  divided  into 
watertight  compartments  by  transverse  bulkheads  of  concrete 
reinforced  with  metal  lath.  The  cabin  is  of  wood  and  wood 
fenders  are  provided. 

In  building  the  hull,  the  bottom  is  cast  in  forms  up  to  the  top 
of  the  longitudinal  hull  beam  previously  mentioned.  For  the 
side  of  this  size  vessel  the  reinforcement  and  metal  lath  is  set 
up  for  the  total  height  and  concrete  deposited  between  the  two 
sets  of  lath  which  act  as  a  form ;  the  outside  and  inside  sur- 
faces are  then  plastered.  For  larger  boats  this  procedure  is 
altered,  using  shorter  heights  of  lath  or  casting  the  main 
frames  in  forms.  Care  is  taken  to  make  the  construction  con- 
tinuous however,  so  that  no  joints  are  left  in  surfaces  ex- 
posed to  water. 

In  the  earlier  craft  1:1%  :2  or  1:1%  :2%  concrete  was 
used  with  y2-in.  maximum  size  aggregates,  but  later  develop- 
ments showed  a  1 :2  mixture  with  14-in.  material  worked  better 
around  the  reinforcement. 

The  company  has  a  contract  for  a  4000-ton  ore  carrier  254 
by  40  by  191/2  ft.,  equipped  with  two  300-hp.  Diesel  engines, 
and  only  awaits  authorization  by  the  Norwegian  Marine  Regis- 
try before  proceeding  with  the  construction.  It  has  also  con- 
stinicted  for  a  Christiania  firm  of  yacht  builders  a  floating  dry- 
dock  of  concrete — the  first  of  its  kind — with  a  lifting  capacity 
of  about  100  tons,  which  suggests  another  field  for  development 
in  the  present  emergency.  The  dock  is  80  ft.  long,  38  ft.  wide 
and  20  ft.  high,  with  a  sill  41/2  ft.  thick  and  side  walls  61/2  ft. 
wide  at  the  bottom.  There  are  nine  watertight  compartments. 
The  dock  accommodates  a  vessel  75  ft.  by  25  ft.  and  is 
equipped  Avith  an  electrically  operated  centrifugal  pump  by 
means  of  which  a  100-ton  load  can  be  lifted  from  the  water  in 
one  hour.  The  Fougner  Company  is  reported  to  have  plans 
for  larger  docks  up  to  15,000  tons  capacity. 

The  ships  built  according  to  the  Fougner  system  have  a 
ratio  of  dead  weight  to  displacement  from  12  to  15  per  cent 
less  than  for  steel  ships,  that  is,  their  displacement  is  more 
for  the  same  cargo-carrying  capacity.  [By  dead  weight  is 
meant  the  cargo-carrying  capacity  expressed  in  tons,  usually  in 
terms  of  long  tons  (2240  lb).  The  displacement  of  a  ship 
is  the  weight  of  water  she  displaces,  and  covers  the  weight  of 
the  ship  itself  plus  the  dead  weight.] 

The  Fougner  Company  has  established  an  American  branch 
in  New  York,  and  is  reported  to  have  a  contract  with  the  Ship- 
ping Board  for  several  3500-ton  ships  contingent  upon  the  suc- 
cess of  the  first  vessel.  It  is  stated  that  the  Ferro-Concrete 
Shipbuilding  Corporation,  of  New  York,  and  the  Liberty  Ship- 
building Company,  of  Boston,  also  have  similar  contracts. 
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Another  Norwegian  t-ompany  actively  engaged  in  concrete- 
boat  building  is  the  Porsgrimd  Cement  Construction  Works,  at 
Porsgrund.  After  the  construction  of  a  bridge  pontoon  in 
1913,  experiments  were  begun  with  a  view  to  simplifying  the 
form  work  and  construction  methods,  as  a  result  of  which  it 
was  determined  to  build  the  boats  upside  down  and  launch 
them  in  that  position.  Following  successful  experiments  with 
a  9-ft.  model,  a  200-ton  barge  was  built  and  launched  last 
summer.  The  barge  has  a  length  of  QSYz  ft.,  beam  191/2  ft. 
and  molded  depth  of  from  9  ft.  at  center  to  about  10 Vis  ft. 
at  bow  and  stem.  It  will  be  equipped  with  a  70-hp.  motor. 
Other  lighters  are  in  process  of  construction  having  capacities 
of  600  to  1000  tons.  The  general  design  follows  that  of  a 
framed  steel  ship.  The  righting  of  the  boat  took  about  20 
minutes,  an  ingenious  arrangement  of  inner  airtight  com- 
partments making  the  craft  practically  self-righting. 

The  principle  may  be  briefly  described  as  follows :  The  inner 
mold  is  divided  into  compartments;  when  the  vessel  enters  the 
water  the  air  gradually  escapes  from  the  middle  and  upper 
two  compartments  through  vent  pipes,  and  the  vessel  losing 
buoyancy  gradually  sinks  to  a  point  of  maximum  submerg- 
ence. The  lower  side  compartments  never  being  flooded,  the 
vessel  is  in  a  state  of  unstable  equilibrium,  the  center  of 
gravity  being  considerably  higher  than  the  center  of  buoyancy. 
If  the  vessel  now  heels  slightly  to  one  side  or  the  other,  a 
couple  is  formed,  the  moment  of  which  tends  to  turn  the  ves- 
sel on  a  longitudinal  axis  until  the  vessel  is  righted  and  floats 
in  correct  position.  The  flooded  compartments  are  then 
pumped  out  and  the  molds  removed  to  be  used  again  for  a 
similar  vessel. 

Progress  in  concrete  shipbuilding  has  been  made  in  Den- 
mark also :  one  firm  is  reported  to  have  several  types  from 
300  to  1000  tons  dead  weight  approved  and  classified  by  the 
Bureau  Veritas  for  overseas  service.  The  work  has  even  de- 
veloped so  far  that  official  rules  have  been  laid  down  for  de- 
sign applying  to  the  construction  of  flat-bottomed  vessels  of 
reinforced  concrete. 

At  Montreal,  Canada,  the  construction  of  a  126-ft.  ship  of 
about  350  tons  capacity  was  started  early  in  September,  1917. 
by  the  Atlas  Construction  Company,  Ltd.,  and  the  vessel 
launched  in  November.  This  ship  has  a  beam  of  22%  ft.  and 
a  depth  of  12%  ft.  The  ribs  are  of  structural  steel  encased 
in  concrete  and  spaced  about  27  in.  apart,  the  steel  sections 
being  5  in.  deep  at  the  top  and  14  in.  at  the  base.  Before  the 
plans  were  prepared  by  C.  M.  Morssen,  president  of  the  com- 
pany, and  Prof.  Ernest  Brown,  of  McGill  University,  tests  on 
model  ship  beams  were  made  to  ascertain  the  resistance  of 
concrete  to  some  of  the  strains  encountered  in  ship  design. 
The  shell  is  of  reinforced  concrete  varying  from  31/0  to  5  in. 
in  thickness,  approximately  50  tons  of  reinforcing  steel  being 
used  in  construction.  The  concrete  is  reported  to  be  practi- 
cally a  mortar,  about  1:1%  :1,  with  small  gravel.  It  was 
placed  between  forms,  construction  being  carried  on  as  con- 
tinuously as  possible.  The  vessel  is  of  the  single-screw  type 
capable  of  about  8  knots. 

The  concrete  vessel  to  which  probably  the  greatest  interest 
attaches  at  present  is  a  336-ft.  single-screw  cargo  steamship 
of  about  5000  tons  capacity  being  built  at  Redwood  City,  near 
San  Francisco,  by  the  San  Francisco  Shipbuilding  Company. 
The  ship  has  a  beam  of  441/2  ft.  and  a  molded  depth  of  30  ft., 
with  a  designed  load  draft  of  24  ft.  She  is  to  be  fltted  with 
Scotch  boilers  and  triple-expansion  engines  of  1750  hp.,  giving 
a  speed  of  10  knots.  Fuel-oil  tankage  is  provided  sufficient  for 
30  days'  steaming. 

The  hull  is  divided  into  nine  watertight  compartments  by 


concrete  bulkheads.  The  frames  or  ribs  of  the  hull  are  spaced 
about  4  ft.  apart  and  there  are  also  interior  columns  for  the 
support  of  the  two  decks.  The  shell  is  reported  to  be  about  5 
in.  thick  at  the  bottom,  decreasing  to  4  in.  at  the  deck,  which  is 
aljout  314  in.  thick.  In  addition  to  the  diagonal-rod  rein- 
forcement in  the  shell,  wire  fabric  is  placed  %  in-  from  the 
outside  surface. 

According  to  recent  reports  concrete  is  now  being  deposited 
in  the  forms,  using  a  1 :1%  :2  mixture  with  %-in.  maximum 
size  coarse  aggregate  and  carefully  graded  sand.  During  the 
placing  of  the  concrete  the  outsides  of  the  forms  are  ham- 
mered to  thoroughly  consolidate  the  concrete  and  produce  a 
dense  surface.  After  stripping  the  forms  the  hull  is  to  be 
sand-blasted  and  given  a  coating  of  gunite,  later  finished  by 
rubbing.' 

Although  several  firms  in  New  York  City  have  been  de- 
veloping plans  for  barges,  the  first  construction  work  of  this 
character  was  begun  by  the  Louis  L.  Brown  Company  last 
October  on  a  700-ton  deck  scow  of  length  112  ft.,  beam  33  ft., 
depth  10  ft.  and  light  draft  3  ft.  4  in. 

The  frame  of  the  barge  consists  of  reinforced-eoncrete  mem- 
bers supporting  a  thin  concrete  shell  reinforced  with  wire 
mesh.  Rail,  bulkheads,  and  deckhouse  are  of  concrete;  wooden 
fenders  will  be  used.  Concrete  is  placed  by  means  of  a  cement 
gun- 
Construction  of  a  500-ton  scow  will  be  started  shortly  at 
Vancouver,  B.  C,  the  plans  having  been  prepared  by  the  Tay- 
lor Engineering  Company,  of  that  city.  This  has  an  overall 
length  of  107  ft.,  beam  32  ft.,  and  depth  91/2  ft.  It  will  draw 
31/2  ft-  light  and  8V2  ft.  when  loaded  to  capacity.  The  truss 
method  of  framing  is  of  interest.  The  same  company  is  now 
designing  a  1200-ton  well-deck  scow.  A  New  Orleans  sand  and 
gravel  company  is  now  building  a  deck  barge  130  by  30  by  71/2 
ft.  deep,  of  about  550  tons  dead  weight. 

A  joint  committee  of  the  American  Concrete  Institute  and 
the  Portland  Cement  Association  has  been  investigating  this 
subject  in  a  preliminary  way.  It  recently  prepared  a  report 
covering  points  to  be  considered  in  designing  concrete  vessels 
and  submitted  a  tentative  design  for  a  2000-ton  seagoing  barge 
of  the  following  dimensions: 

Length   227  ft.  6  in. 

Length  between  perpendiculars 220  ft.  0  in. 

Beam    42  ft.  0  in. 

Depth  23  ft.  0  in. 

Loaded  draft 18  ft.  0  in. 

The  displacement  was  estimated  to  be  3675  tons  on  an  18-ft. 
draft.  The  vessel  is  divided  into  five  compartments  by  trans- 
verse bulkheads,  the  three  center  compartments  being  for 
cargo  and  the  other  two  for  tank  and  ballast. 

In  designing,  the  criterion  followed  was  a  steel  ship  de- 
signed according  to  Lloyd's  rules,  and  practically  equivalent 
strength  provided  in  reinforced  concrete.  A  concrete  of  1 :1 :2 
mixture  with  carefully  selected  sand  and  selected  gravel  (about 
y2-in.  size)  was  decided  upon  and  considered  to  develop  an 
ultimate  crushing  strength  of  at  least  3000  lb.  per  sq.  in., 
allowing  a  maximum  stress  in  concrete  of  1000  lb.  per  sq.  in. 

The  spacing  of  the  frames  is  4  ft.  and  the  thickness  of  shell 
4  in.  on  the  sides  and  5  in.  on  the  bottom.  Two  lines  of  rein- 
forcement are  provided.  The  deck  is  3  in.  between  hatches  and 
along  the  lines  of  the  hatches  and  5  in.  thick  outside  these 
lines. 


'  Since  this  was  written,  word  has  been  received  that  the  hull  has 
been  completed  and  the  vessel  successfully  launched. 
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An  estimate  of  quantities  gave  the  following :  sectional  area  of  the  midship  section  acts  to  resist  these  stresses, 

taking  into  account,  in  determining  the  moment  of  inertia,  all 

Concrete   iSl  cu.  yd.  of  the  continuous  members,  such  as  continuous  scantlings  and 

Steel 482,000  lb.  deck,  side  and  bottom  plates.     In  the  concrete  ship  equivalent 

Flooring  for  hold .30,000  ft.  B.M.  strength  must  be  provided.     In  the  case  of  the  concrete  ship, 

Oak  timber  (fender  rail,  etc.) 15,000  ft.  B.M.  however,  only  the  stee^  reinforcement  can  be  relied  upon  to 

take  tensile  stresses.     The  concrete,  assisted  by  the  steel,  will 

The  total  weight  of  the  ship  was  estimated  to  be  1647  tons  ^'^^e  the  compressive  stresses." 

and  the  carrying  capacity  2028  tons  for  18-ft.  draft.     The  "  T^«re  is  an  almost  unanimous  opinion  among  naval  archi- 

cost  of  the  hull  per  ton  dead  weight  was  estimated  at  $63;  the  ^^"^-^  and  seafaring  men  generally  that  a  concrete  ship  will  be 

.,  . ,     „            .    ,.         ,                 „         ,  ,    ,,     p  T  ^°  inelastic  that  she  will  tear  herself  to  pieces  m  a  sea.     While 

best  available  figures  indicated  a  cost  of  steel  hull  of  the  same  ^t  is  doubtless  true  that  in  a  concrete  ship  there  will  not  be  the 

character  of  $90  to  $120  per  ton  and  up ;  cost  of  wooden  hull  same  readjustment  of  stresses  as  in  a  steel  ship  when  subject 

of  $70  to  $100.  fo  the  action  of  a  heavy  sea,  experience  with  reinforeed-con- 

A  few  paragraphs  from  the  report  of  the  joint  committee  ""^t'^.  structures  generally  has  sliown  that  such  stnictures  have 

,    ,             ,             1        J!  ■   i        1   ■                1   ,          ■   .  considerable  elasticity,  and  there  is  ample  reason  tor  the  hope 

are  given  below  and  may  be  of  interest  m  regard  to  points  ^1,^^^  reinforced  concrete  will  prove  a  suitable  material  for  ship- 

connected    with     the    design     and    construction    of    concrete  building  purposes." 

vessels. 

One  of  the  questions  in  concrete  shipbuilding  concerns  the 

"  It  is  apparent   that   the  efficiency   of  a  ship   as   a   cargo  possible  effects  of  sea  water  on  concrete.    Recent  investigations 

carrier  depends  upon   the  relationship  between  dead  weight  by  the  Bureau  of  Standards,  as  reported  by  Messrs.  Wig  and 

and  displacement.     Expressed  in  terms  of  per  cent    in  the  Ferguson,  throw  new  light  on  this  subject  and  point  out  rem- 

average  cargo  ship  built  of  steel,  the  dead  weight  is  trom  70  ,."_,;            ,,       ,  f,    .     .          .     ,.         ,      -,  ,       ,         ,,    , 

to  75  per  cent  of  the  displacement-taking  into  account  as  ^"^"^s.     The  results  of  their  investigations  tend  to  show  that 

weight  of  ship   all  spars,   fittings,   deck  houses,   anchors   and  inferior  concrete,  or  concrete  of  which  the  surface  skin  has 

chains,  auxiliary  engines  and  tanks,  but  not  boilers,  engines  or  been  impaired,  suffers  serious  effects  when  in  contact  with  sea 

coal.    In  a  wooden  ship,  the  dead  weight  is  from  60  to  65  per  ^^ter,  and  that  great  care  in  the  mixing,  placing,  and  finishing 

cent  of  the  displacement.     It  is  quite  evident  that  from  the  „  .■,                ,     ■          i  j  j?       t       1 1            i      i-          mi 

difference  in  weight  of  materials,  it  will  be  difficult  to  design  «*  ^lie  concrete  is  needed  for  durable  construction.     There  is 

a  ship  of  concrete  that  will  give  a  relationship  between  dead  e^"ery  reason  to  feel  assured  that  the  care  needed  m  the  selec- 

weight  and   displacement  approaching  that  of  steel.     How-  tion  and  proportioning  of  materials  and  in  mixing  and  placing 

ever,  if  ships  are  to  be  built  of  concrete  for  commercial  use,  and  (inishing  concrete  for  concrete  shipbuilding  will  provide 

the  weight  of  the  ship  must  be  such  as  to  provide  a  reason-  ^-^    nroDer  remedv 

able  dead  weight  or  cargo  capaeitv  for  the  displacement.  ,                  '  •      ,                 j.-         nc     ■^   ^     <         ■   -o      ■ 

"  The  stresses  in  the  transverse  members  of  a  ship  are,  in  Another  aspect  is  the  protection  afforded  the  reinforcing 

still  water,  functions  of  the  draft  and  the  stiffness,  and  may  steel  by  the  concrete,  and  in  this  connection  the  investigations 

be  computed   by  mathematical  processes,   although   the  com-  of  the  Bureau  of  Standards  show  that  portland  cement  itself  is 

putations  are  long  and  laborious.     When  the  material  is  rein-  durable  in  sea  water,  which  suggests  that  the  rich  mixture  of 

forced  concrete  the  problem  becomes  much  more  complicated.  ,           -,  .                ^      ,  ■        -j.              i     j         -i  j             j 

Experience  has  shown,  however,  that  numerous  elements  other  ''>^<''''^''  ^^^'^  "'  ^''^''"t^  «'"P^'  >^  ProP^riy  deposited  around 

than  draft  affect  the  transverse  strength  of  a  ship,  such  as  the  the    reinforcing    steel,    will    provide    the    requisite    protective 

effect  of  rolling  in  a  sea  way,  impact  with  docks  or  other  ships,  coating, 

and  stresses  incident  to  going  into  drydock.     The  transverse  Besides  the  work  now  under  way  which  has  been  mentioned, 

members  of  cargo  ships  of  todav  are,  therefore,  not  designed  to         ,  •  ,,-       n v.,,„  „ „. „,.; „p  „n,„_  „„„ 

.,,    ,      ,               ,    1     .               ,    i            T     •        1   •               J  i)lans  are  nearins:  completion  tor  the  construction  ot  otiier  ves- 

withstand  computed  stresses,   but  are  designed  m  accordance  '                     ^     p           c.       i           a  i       •                         u       ■     ii, 

with  various  rules  which  embody  the  result  of  long  experience  sels  on  the  Gulf  and  Southern  Atlantic  coasts,  so  that  in  the 

in  the  construction  and  use  of  ships.    It  should  be  noted  in  this  course  of  six  months  there  should  be  much  more  detailed  in- 

connection  that  granting  of  insurance  depends  on  compliance  formation  available  on  the  subject.     The  art  of  concrete  ship- 

with  these  rules.  buOding  might  be  said  to  hold  the  position  occupied  by  rein- 

"Steel  ships  are  of  two  different  types,  (a)  framed  ships,  f^^^g^  concrete  fifteen  years  ago,  but  the  knowledge  gained 

m  which  transvei-se  ribs  or  frames  are  spaced  from  18  to  24  ,     .        ,,                     •     ,    ,    •        ^         ,       ^i                  i.         ui 

in.  on  centers,  the  plating  being  riveted  to  these  ribs  without  during  these  years  is  helping  to  solve  the  present  problems, 

intermediate  longitudinal  members,  excepting  in  the  bottom;  and  we  may  be  sure  of  a  rapid  development  m  this  hitherto 

and    (b)   longitudinally  framed   ships    (Isherwood),  in  which  unrealized  field, 
heavy  frames  are  spaced  from  10  to  15  ft.  on  centers,  with  in- 
termediate longitudinals  to  which  the  plating  is  riveted." 

"  From  a  comparison  with  the  ordinary  steel-ship  design,  it  Jn  the  report  of  the  Canadian  Department  of  Marine  and 

would  appear  to  be  not  difficult  to  design  transverse  members  rigi^eiies  for  last  year,  recentlv  made  public,  the  opinion  is 

of  reinforced  concrete  of  equivalent  strength  to  steel  mem-  ,   ,,    ,          ^     '      i?  ■    i    ^       ,           i_  •  i.i. 

bers-the  question  of  strength  only  being  considered."  expressed  that  no  form  of  industry  has  a  brighter  openmg 

"  A  ship  must  be  able  to  meet  conditions  which  are  unlike  in  the  Dominion  than  shipbuilding,  and  it  has  m  fact  already 

any  to  which  land  structures  are  subject.  made  a  rapid  and  substantial  start. 

■'  In  determining  the  longitudinal  strength  of  a  ship,  it  is  Ships  to  the  value  of  $60,000,000  to  be  constructed  in  the 
customary  to  assume  two  conditions.  Under  the  first  condi-  Canadian  yards  this  year  are  reported  to  be  already  under 
tion,  the  ship  is  assumed  to  be  suspended  between  two  wave  ^^^^^^3^^.  Included  in  this  amount  are  orders  for  vessels 
crests,  the  length  between  crests  being  equal  to  the  length  ot  _  ^  ^-_  ._„  .^.  ,  ,  u  i,  i*  *  n  *  i™-  .»n.  . 
the  ship  between  perpendiculars,  the  height  of  the  wave  being  amountmg  to  $25,000,000,  placed  on  behalf  of  the  Admiralty 
equal  to  one-twentieth  of  that  length.  In  this  case,  the  ship  through  the  Imperial  Munitions  Board;  100  others  are  under 
as  a  whole  is  acting  as  a  simple  beam  supported  at  the  ends.  construction  at  plants  in  various  cities  throughout  the 
This  condition  is  termed  '  sagging.'  Under  the  second  condi-  Dominion,  as  well  as  certain  craft  regarding  which  informa- 
tion the  ship  is  assumed  to  be  supported  amidships  on  one  j^^  ^^^.^  situation  of  the  shipbuilding 
crest  of  the  same  wave.  Under  this  condition,  the  ship  as  a  '  "  ?  ,  ,  ,  i  ,  o  ,.  ^  .. 
whole  acts  as  a  cantilever.  This  condition  is  termed  '  hogging.'  industry,  necessitated  by  the  demand  for  tonnage  to  meet 
It  is  apparent,  therefore,  that  when  a  ship  is  riding  the  waves  war  conditions,  the  British  Controller  of  Sliipping,  the  British 
both  the  deck  and  the  bottom  of  the  ship  will  be  required  to  Admiralty,  the  Imperial  Munitions  Board,  and  two  depart- 
withstand  tensile  and  compressive  stresses  alternately— the  u^gnts  of  the  Canadian  Government  have  had  a  part.  (Jonrnal 
maximum  tensile  stress  following  the  maximum  compressive  ,  1,  imo  c\ 
stress  at  very  short  intervals.     In  a  steel  ship  the  entire  cross-  "/  Commerce,  March  14,  1918,  p.  5.) 


THE  WAR'S  EFFECT  ON  MERCHANT  SHIPBUILDING 

By  homer  L.  FERGUSON/  NEWPORT  NEWS,  VA. 


IN  a  military  sense,  this  war  is  narrowed  down  to  the  ques- 
tion as  to  whether  the  German  submarines  esin  sink  the 
English  ships  and  those  of  the  Allies  at  such  a  rate  as 
to  force  peace  upon  Great  Britain,  ourselves  and  the  other 
Allies  before  the  Germans  are  sufficiently  thrashed  on  land  to 
recognize  that  fact.  When  the  submarine  campaign  was 
started  in  February,  1917,  the  German  Minister  of  the  Navy 
promised  his  people  that  in  August  of  that  year  England 
would  be  brought  to  her  knees.  The  rate  of  sinking  for  a  time 
increased  until  it  became  probably  three  or  four  times  the  rate 
of  building. 

There  have  been  two  schools  of  thought  regarding  the  proper 
method  of  meeting  the  German  submarine  campaign.  One 
school  has  held  that  only  by  the  production  of  the  maximum 
number  of  ships  in  the  shortest  space  of  time,  until  the  pro- 
•duction  of  new  vessels  should  more  than  equal  the  destruction 
■of  vessels  in  being,  would  the  question  be  answered.  The  other 
school  has  held  that  there  were  vessels  in  plenty  to  feed  Eng- 
land and  to  carry  our  troops  to  France  and  to  feed  them,  and 
that  the  proper  method  to  meet  this  menace  was  to  build  a 
large  number  of  submarine  chasei-s,  destroyers  and  other  ves- 
sels of  war  to  go  after  the  submarine  itself. 

The  exponent  in  an  official  way  of  the  theory  of  building  the 
maximum  number  of  ships  is,  of  course,  the  United  States 
Shipping  Board,  with  the  Emergency  Fleet  Corporation  as 
the  largest  individual  owner  and  builder  of  merchant  ships 
anywhere,  either  at  this  time  or  at  any  other  time  in  the  history 
of  the  world.  All  of  the  shipbuilders  have  had  their  new  ships 
commandeered  by  the  Shipping  Board,  and  these  ships  are 
now  being  pushed  to  completion  under  the  direction  of  the 
Shipping  Board.  In  addition  to  the  ships  under  construction 
at  the  time  the  Shipping  Board  took  over  aU  these  vessels  on 
August  3  last,  the  Shipping  Board  has  placed  contracts  for 
200  to  300  additional  steel  ships  and  for  about  200  wooden 
and  composite  ships.  The  English  have  built  ships  at  a  very 
rapid  rate  during  the  past  six  months,  but  prior  to  that  time 
their  capacity  had  fallen  ofE  woefully.  The  figures  of  British 
shipbuilders  are  that  in  normal  years  their  capacity  in  tons 
was  about  two  million.  In  1915  they  built  only  700,000  tons. 
In  1916  only  550,000  tons.  In  the  first  six  months  of  1917 
they  built  500,000  and  by  the  end  of  1917  they  will  have  built 
during  this  year  almost  two  million  tons,  or  practically  their 
normal  tonnage. 

In  comparison,  it  is  interesting  to  look  at  our  record,  which 
is  mostly  to  be  made  in  the  future.  The  largest  tonnage  ever 
built  by  us  in  any  year  prior  to  1917  was  in  1908,  when  we 
built  615,000  tons.  In  1917,  or  at  the  end  of  the  fiscal  year 
of  1916-17,  on  July  1,  the  total  tonnage  turned  out  in  mer- 
chant ships  in  this  country  was  close  to  800,000  tons.  Of 
course,  we  expect  this  to  be  bettered  very  much,  and  except 
for  labor  difficulties  the  production  would  have  been  very 
much  greater;  but  it  is  a  far  cry  from  800,000  or  1,000,000 
tons  of  ships  a  year  to  a  prospective  2,500,000  to  5,000,000 
tons  of  ships  a  year,  and  especially  when  we  considr^r  that  the 
best  the  first  shipbuilding  country  of  the  world  ever  did  in  any 
one  year  was  only  3,000,000  tons. 

Now  as  to  the  methods  of  turning  out  such  an  enormous 


1  President,   Newport   News    Shipbuilding   and   Dry   Dock   Company. 

Abstract  of  address  delivered  at  a  joint  meeting  of  the  Engineers' 
■Club  of  Philadelphia  and  the  Philadelphia  Section  of  The  Amebican 
SociETr  OF  Mechanical  Engineers,  October  16,  1917. 


tonnage  in  a  short  time.  The  standardized  ship  was  first 
thought  of  by  Noah.  It  certainly  would  have  been  had  he  built 
a  second  ark.  Every  other  shipbuilder  has  thought  what  a 
joyful  thing  it  would  be  if  he  could  only  build  two  or  three 
or  four  ships  just  alike.  If  the  war  does  nothing  else  for 
shipbuilding,  it  will  at  least  demonstrate  that  the  individual 
tastes  of  indi\ddual  owners  need  not  be  met  in  every  instance. 
Building  a  ship  is  somewhat  like  building  a  house,  and  I  dare 
say  even  the  ladies  present  wiU  agree  with  me  that  none  of 
them  has  ever  seen  a  house  built  which  they  would  not  change 
here  and  there — certainly  in  closet  space  if  nothing  else;  and 
it  is  vei-y  much  so  with  ships.  Ships  are  not  built  alike  for 
the  reason  that  ships  are  built  by  units  and  tens  instead  of  by 
thousands.  And  what  applies  to  the  automobile  industry  or 
hat  industry,  or  any  other  industry  where  the  units  are  small 
and  the  aggregate  number  is  very  large,  is  not  possible  where 
you  are  building  a  thing  that  is  worth  half  a  million  or  a  mil- 
lion or  more.  It  is  certainly  not  possible  under  ordinary  cir- 
cumstances with  a  very  scattered  ownership.  But  with  a  sin- 
gle ownership,  like  the  Emergency  Fleet  Corporation,  it  be- 
comes possible  for  the  owner  to  specify  that  all  ships  shall  be 
alike,  and  thus  we  have  standard  ships ! 

There  is  an  idea  extant  that  if  a  ship  is  called  "  fabricated  " 
or  "  standardized  "  it  becomes  rather  easy  to  build.  It  does 
become  easier  to  build,  but  it  is  not  any  easier  to  drive  a  rivet 
in  a  fabricated  ship  than  in  a  common  ship,  and  the  7500-ton 
fabricated  ship  will  have  about  650,000  rivets  and  some  rivet- 
ers must  do  a  considerable  amount  of  work  to  drive  those  rivets 
in  that  ship  the  same  as  in  any  other  ship.  The  most  onerous 
work  in  building  a  ship  is  in  the  driving  of  the  rivets;  and  if 
any  concern  is  going  to  build  one  ship  a  week  it  must  drive 
650,000  rivets  a  week.  When  we  consider  that  the  best  rivet 
drive  is  by  the  Union  Iron  Works,  where  they  drive  250,000 
rivets  a  week,  and  the  next  best  by  the  three  largest  shipyards 
on  this  coast  is  about  200,000  rivets  each  per  week,  the  prob- 
lem of  driving  650,000  rivets  a  week  assumes  a  rather  difficult 
aspect  to  the  casual  observer. 

The  fabricated  ship  has  the  center  of  the  stage  at  the  present 
time.  In  England  a  standardized  ship  was  adopted  which  is 
verj'  much  like  a  fabricated  ship,  and  they  are  being  turned 
out  at  a  rapid  rate.  The  first  ships  have  already  been  com- 
pleted and  are  now  on  the  sea.  The  fabricated  ship,  like  the 
English  standard  ship,  has  the  disadvantage  of  low  speed,  and 
at  the  same  time  it  has  the  advantage  of  a  large  carrying  capae- 
itj-.  The  records  of  submarine  sinkings,  such  as  have  been 
gathered,  indicate  that  speed  is  probably  the  safest  defense 
against  the  submarine.  The  number  of  very  slow  ships  sunk 
is  very  great  in  proportion  to  the  number  attacked.  Probably 
90  per  cent  of  the  slow  ships  are  sunk  when  attacked  by  a 
submarine.  As  the  speed  becomes  greater  the  immunity  of  the 
ship  from  torpedo  attack  becomes  greater — not  only  because 
she  presents  a  more  difficult  target,  but  also  because  the  vessel 
may  run  away  from  the  submarine  in  darkness  or  in  daylight 
if  she  has  a  greater  speed  than  the  submarine  has  on  the  sur- 
face, and  also  because  the  vessel  may  be  maneuvered  much 
more  quieklj-. 

One  of  the  most  gratifj-ing  things  about  submarine  warfare 
is  that  the  torpedoes  are  not  making  as  great  speed  as  in  the 
early  days  of  the  war.  The  speed  of  the  torpedo  has  un- 
doubtedly become  much  decreased.  Just  why  we  do  not  know, 
although  it  is  probably  due  to  the  absence  of  tungsten  and 
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manganese  and  some  other  ingredients  now  so  difficult  to  obtain 
in  Germany.  Vessels  of  16  or  17  knots  have  actually  dodged 
the  torpedoes. 

The  vessel  of  16  or  17  knots  is  also  needed  to  carry  sol- 
diers. We  are  shipping  all  our  soldiers  to  Europe  in  vessels 
of  14  knots  or  over  because  it  is  thought  to  be  too  hazardous 
to  ship  them  in  the  slovper  vessels.  We  have  at  the  present 
time  in  this  country  enough  vessels  in  commission  to  ship  sol- 
diers to  Europe  at  the  rate  of  not  more  than  one  million  a 
year.  That  includes  all  vessels  of  14  knots  or  over.  But  by 
building  a  large  ship,  as  well  as  a  speedy  ship,  an  additional 
factor  of  safety  is  obtained,  which  may  be  illustrated  by  stat- 
ing that  a  torpedo  will  blow  just  as  big  a  hole  in  a  little  ship 
as  in  a  big  ship.  When  a  small,  short  ship  has  a  large  hole  in 
it,  a  relatively  larger  proportion  of  its  length  is  open  to  the 
sea.  When  a  similar  hole  is  blown  into  a  long  ship,  a  very 
much  smaller  proportion  of  that  vessel  is  open  to  the  sea.  So 
that  it  is  perfectly  possible  to  design,  and  practical,  indeed,  to 
design  a  ship  500  or  600  ft.  long,  so  subdivided  that  it  will  take 
two,  and  probably  three,  torpedoes  of  the  German  variety  and 
still  stay  afloat. 

The  design,  however,  must  be  of  such  character  that  when 
the  compartments  are  flooded  the  ship  will  still  remain  up- 
right. The  requirements  of  passengers  who  go  to  sea  are  such 
that  the  ordinary  passenger  ship  shall  have  a  very  small 
metacentric  height.  But  with  a  small  metacentric  height  the 
rolling  of  the  vessel  is  very  easy,  so  that  the  passengers  are 
not  made  ill  with  the  motion  of  the  ship  as  easily  as  they  would 
be  if  there  were  a  large  metacentric  height  and  the  ship  rolled 
quickly  and  with  a  jerk.  Ordinary  passenger  ships  are  mod- 
eled with  a  small  metacentric  height,  and  three-fourths  of  them, 
when  bilged  or  torpedoed,  will  probably  turn  over  before 
sinking. 

A  great  deal  of  talk  was  heard  years  ago,  when  the  Titanic 
went  down,  about  making  ships  safe.  The  Titanic  was  prob- 
ably the  safest  ship  that  ever  crossed  the  ocean,  with  the  ex- 
ception of  the  Olympic.  The  Empress  of  Ireland,  the  Lusitania 
and  the  whole  host  of  passenger  ships  of  which  we  have  anj' 
record  have  turned  over  as  they  went  down,  and  they  probably 
righted  after  they  went  down.  In  designing  a  ship  that  will 
be  safe  against  submarine  attack,  not  only  must  the  question 
of  subdivision  be  taken  care  of  so  as  to  limit  the  length  of 
the  vessel  that  may  possibly  be  damaged  by  a  torpedo,  but 
also  the  stability,  so  that  when  torpedoed  the  vessel  will 
remain  in  an  upright  position  and  will  be  able  to  get  into 
port. 

The  larger  type  of  ship  which  will  probably  be  built  before 
the  war  is  over  by  a  number  of  concerns  in  a  position  to  un- 
dertake this  work  will  be  designed  with  a  high  speed  for  troop 
transport,  with  a  close  subdivision  to  make  the  ship  safe,  and 
with  a  large  amount  of  stability  so  that  the  vessel  will  also  be 
safe  against  turning  over. 

The  war  so  far  has  developed  three  distinct  types  of  vessels : 
the  standardized  or  fabricated  ship,  such  as  both  England  and 
the  United  States  have  adopted;  the  large  troop  transport 
which  has  been  described ;  and,  in  addition,  the  submarine 
chaser. 

Besides  these  three  types  there  has  been  a  very  definite  at- 
tempt to  rejuvenate  what  some  of  us  have  considered  a  dead 
industry.  I  do  not  know  whether  many  wooden  ships  are 
being  built  around  Philadelphia,  and  I  would  not  like  to  criti- 
cize the  wooden-ship  builders;  but  I  should  like  to  see  a  few. 
We  have  a  few  of  the  older  wooden-ship  builders  left,  but  the 
building  of  a  wooden  vessel  to  my  mind  is  so  much  more  diffi- 
cult than  the  building  of  a  steel  vessel,  and  requires  so  much 


higher  skill  than  does  the  building  of  a  steel  vessel,  that  I 
wonder  how  oqe  can  ever  expect  to  build  them. 

I  do  not  believe  that  a  288-ft.  wooden  ship  built  in  a  lumber 
yard,  either  South,  West  or  North,  and  necessarily  by  men 
who  are  not  expert  ship  carpenters,  will  ever  relieve  any  great 
distress  on  the  other  side  of  the  water  caused  by  lack  of  fuel 
or  food.  On  the  other  hand,  these  wooden  vessels  may  be  used 
in  our  own  trade  at  home.  My  chief  regret  is  that  they  are 
not  made  shorter,  because  when  such  ships  are  over  200  ft.  long 
it  is  rather  difficult  to  hold  the  ends  up.  If  we  can  get  more 
vessels  by  building  wooden  ships,  let  us  build  them,  but  it  is 
unfortunate  that  the  type  was  settled  before  many  profes- 
sional wooden-ship  builders  were  on  the  job.  The  wooden- 
ship  builders,  of  course,  have  taken  a  good  many  men  from 
the  steel-ship  yards,  and  have  lessened  production  to  just  that 
extent;  but,  on  the  other  hand,  they  will  add  a  very  consider- 
able tonnage,  now  that  practically  all  our  large  coastwise  ships 
are  either  going  abroad  or  are  in  the  way  of  being  comman- 
deered for  foreign  service,  so  that  the  wooden  ship  will  serve 
a  useful  purpose. 

The  standard  ship  probably  offers  the  best  opportunity  for 
a  large  increase  in  our  tonnage.  The  standard  ship  has  been 
built  on  the  Great  Lakes  for  years.  Shipbuilding  there  has 
become  largely  a  manufacturing  operation  for  the  reason  that 
the  ships  themselves  simply  form  a  part  of  the  manufacturer's 
business  of  carrying  iron  ore  from  Lake  Superior  down 
through  the  Canal  to  the  eastern  points,  where  it  is  shipped 
to  the  steel  furnaces.  The  loading  and  unloading  of  the  ore 
permitted  the  standardization  of  docks,  hatches,  and  so  on,  and 
the  method  of  construction  became  standardized  because  the 
work  which  the  ship  did  was  standardized.  Many  ask  why 
we  do  not  build  ships  just  as  they  do  on  the  Lakes,  and  the 
answer  is  that  we  do  not  do  the  same  work  that  they  do.  On 
the  coast,  with  the  coal  trade,  there  has  been  some  effort  toward 
standardization.  With  the  standardized  ship  the  main  benefit 
is  not  in  the  hull  of  the  vessel,  or  in  the  fabrication  of  the 
vessel  in  the  steel  mill.  The  main  benefit  is  that  the  machinery 
and  the  outfit,  the  winches,  the  pumps,  the  steering  gear,  the 
engines  and  boilers,  and  all  the  thousand  and  one  things  that 
go  into  the  ship,  are  standardized,  and  may  be  produced  in 
large  quantities  at  some  point  other  than  the  yard  of  the 
Iniilder.  The  standardization  of  the  fittings  of  a  vessel  is  more 
important  to  my  mind  than  the  standardization  of  the  hull. 
The  amount  of  money  saved  in  the  latter  will  be  that  required 
to  build  the  templates,  patterns,  etc.,  amounting  to  not  more 
than  121/2  to  15  per  cent  of  the  labor  cost  of  the  hull.  We  are 
told,  too.  that  all  the  riveting  will  be  done  at  the  steel  mills.  It 
probably  will  not,  and  if  20  per  cent  of  the  riveting  is  done 
there,  it  will  be  more  than  I  think,  unless  the  railroads  will 
carry  jjieces  of  steel  as  large  as  this  auditorium. 

Shipyards  have  naturally  tried  to  standardize  within  their 
own  practice  the  fittings  that  go  on  the  various  ships  they 
build,  and  a  great  step  is  being  made  in  that  direction  by  one 
of  the  largest  corporations  in  the  country.  The  Bethlehem 
Company  own  so  many  shipyards  that  they  are  in  a  position 
to  standardize  as  between  their  various  yards,  with  the  result 
that  there  will  be  considerable  saving  in  cost  and  in  time  in 
the  production  of  all  the  things  that  go  into  a  ship. 

But  in  building  the  standardized  ship,  or  in  building  any 
other  ship,  the  real  problem  is  not  the  problem  of  equipment; 
it  is  not  the  problem  of  money  even;  it  is  not,  except  in  part, 
the  problem  of  location,  but  it  is  the  problem  of  men.  A  very 
simple  lesson  in  arithmetic  will  indicate  that  if  100,000  rivets 
are  to  be  driven  in  one  day,  and  any  one  gang  of  riveters  will 
drive  300,  then  it  will  take  so  many  men  and  boys  and  helpers 
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to  get  that  drive.  It  is  quite  desirable  to  get  back  to  our 
arithmetic  again  when  we  have  built  so  many  ambitious  high 
liopes  of  what  we  expect  to  do.  I  can  state  for  our  company 
that  the  most  fortunate  thing  we  did  when  this  war  started 
was  that  we  promised  to  deliver  ships  only  in  the  quantity  that 
we  had  been  delivering  before. 

Saying  that  we  are  going  to  do  a  thing  does  not  do  it,  and 
hoping  that  we  are  does  not  do  it,  and  promising  to  the  news- 
papers that  we  are  going  to  build  all  these  ships  does  not  do 
it.  As  a  matter  of  fact,  enthusiasm  and  high  hopes,  unless 
counterbalanced  by  good  judgment  and  experience,  do  more 
harm  than  good,  because  a  good  many  people  are  lured  into 
a  sense  of  security  that  we  are  going  to  win  against  this  sub- 
marine menace,  when,  as  a  matter  of  fact,  there  is  nothing  to 
justify  any  such  conclusion.  For  instance,  on  the  Delaware 
and  on  the  Chesapeake,  which  we,  on  the  Chesapeake,  are 
pleased  to  consider  the  two  largest  shipbuilding  communities 
in  the  United  States,  there  are  at  present  about  33,000  men 
employed  in  the  shipyards.  There  could  be  employed  to  ad- 
vantage in  these  same  yards  at  this  time  a  total  of  48,000  men, 
and  within  the  nest  six  months,  or  the  next  nine  months  at  the 
latest,  these  same  yards,  barring  the  fabricated  shipyards, 
could  employ  to  advantage  a  total  of  60,000  men.  So  the  prob- 
lem becomes  arithmetical  again.  There  are  32,000  men  work- 
ing. To  get  the  maximum  production  out  of  the  shipyards 
already  in  existence,  60,000  men  will  be  needed.  Where  are 
the  28,000  extra  trained  shipbuilders  to  come  from?  Add  to 
these  shipyards  the  fabricated  shipyards,  which  on  the  Dela- 
ware will  probably  require  20,000  men,  and  in  the  vicinity  of 
New  York  an  extra  10,000,  and  we  have  in  this  immediate  dis- 
trict need  for  approximately  60,000  new  mechanics  in  the  ship- 
building business. 

According  to  Admiral  Capps,  there  will  be  needed  in  the 
whole  United  States  in  shipbuilding  within  the  next  six  months 
an  additional  150,000  men.  Now  consider  for  a  minute  where 
these  men  must  come  from  or  how  we  are  to  get  them.  In 
the  first  place,  most  shipbuilding  men  or  mechanics  require 
both  skill  and  experience.  We  can  give  them  the  experience 
fairly  quickly,  but  we  have  not  time  to  give  them  the  skill. 
In  other  words,  it  is  necessary  that  men  be  recruited  from 
industries  where  they  do  work  similar  to  the  work  of  ship- 
building. I  say  other  industries  without  specifying  what  par- 
ticular industry.  Of  course,  it  would  be  natural  to  pick  the 
non-essential  industries,  if  there  are  any  such.  But  I  would 
say  that  they  should  be  taken  from  any  other  industry  if  nec- 
essary, because  our  problem  in  the  war  becomes  the  most  diffi- 
cult when  the  question  of  transportation  is  considered. 

We  are  operating  or  preparing  to  operate  3000  miles  from 
our  base,  and  that  is  the  crux  of  the  whole  question.  A  rea- 
sonable solution  has  been  proposed  for  every  physical  problem 
presented  by  this  great  war  except  the  problem  of  oversea 
transportation.  The  problem  of  oversea  transportation  abso- 
lutely has  to  be  met  before  we  can  get  into  the  war  effectively, 
and  the  problem  of  sea  transportation  is  probably  the  most 
difficult  of  all  problems  we  have  to  face.  Therefore,  the  men 
should  be  furnished  for  the  solution  of  this  problem,  no  matter 
what  industry  they  are  taken  out  of.  We  are  making  a  fine, 
large  army ;  we  are  making  all  kinds  of  quartermaster  supplies 
and  guns,  and  other  things,  but  none  of  them  are  of  any  use 
whatever  unless  carried  to  Europe.  Our  soldiers  must  be  car- 
ried to  Europe,  and  not  only  that,  but  the  soldiers  that  are 
can-ied  to  Europe  must  be  fed  and  must  have  ammunition. 
The  excitement  created  by  the  war  so  far  will  be  but  a  gentle 
zephyr  compared  to  the  excitement  that  would  permeate  the 
United  States  if,  perchance,  we  should  get  a  million  men  in 


France  from  the  United  States  and  they  should  go  hungry. 
My  own  opinion  as  a  plain  American  is  that  that  is  the  largest 
problem  that  looms  up  in  the  future.  It  is  a  military  problem 
of  prime  importance — the  most  important  single  problem  that 
confronts  us  at  the  present  time. 

I  have  been  quoted  in  an  extract  of  this  talk  that  I  gave  to 
the  newspapers  as  favoring  the  conscription  of  laboring  men. 
I  do  not  say  that  I  favor  the  conscription  of  laboring  men, 
but  I  do  say  this — that  sooner  or  later  the  United  States  will 
tell  all  men  who  are  essential  in  any  industry  or  any  occupa- 
tion in  the  prosecution  of  the  war  that  this  is  their  job,  and 
they  are  to  stay  by  it  until  the  war  is  ovei\  It  is  ridiculous 
that  our  men  who  are  already  in  Europe  and  those  who  are 
going  there  now  should  suffer  on  account  of  some  difiiculties 
that  arise  between  employers  and  employees  in  the  great  ship- 
yards of  this  country.  Not  only  should  the  man  who  pounds 
iron  and  drives  rivets  be  told  that  he  shall  be  kept  on  his  job, 
but  also  every  employee  in  the  company,  from  the  president 
down  to  the  office  boy,  that  he  is  to  do  the  same  thing,  and  is 
not  to  seek  or  obtain  other  employment,  except  for  good  rea- 
son given  the  Government  authorities.  It  simply  comes  down 
to  this:  Whether  we  are  playing  a  game  of  amusing  our- 
selves, or  whether  we  are  in  to  win.  If  we  are  in  the  war  to 
win,  no  one  should  be  timid  about  telling  the  laboring  man 
or  the  unions,  or  anybody  representing  them,  just  what  part 
they  have  got  to  play  along  with  the  part  that  other  people 
should  also  play.  In  fact,  when  the  war  started  a  few  of  us 
in  conversation  with  the  Secretary  of  the  Navy  told  him  that 
we  thought  the  thing  for  him  to  do  was  to  commandeer  the 
shipyards,  together  with  all  their  employees;  to  put  us  all  on 
the  Government  payroll  if  he  wanted  to  do  so,  and  give  us 
as  many  stripes  on  our  uniform  as  he  thought  proper,  and  if 
we  did  not  do  as  he  thought  the  United  States  wanted  us  to 
do  to  court-martial  us  and  send  us  down  to  Atlanta  or  some 
other  convenient  penitentiary.  And  I  think  something  of  that 
sort  should  be  done.  Any  man  who  has  charge  of  shipbuild- 
ing or  engineering  in  any  capacity  who  is  not  perfectly  willing 
that  that  should  be  done  both  to  himself  personally,  as  well  as 
to  his  men,  has  a  very  one-sided  view  of  this  war  which  needs 
to  be  corrected.  Of  course,  it  is  held  by  the  National  Council 
of  Defense  and  by  a  number  of  exalted  bodies  that  the  status 
quo  as  between  employer  and  employee  shonld  remain  the  same 
during  this  war.  Of  course  it  should  remain  the  same,  and 
we  all  know  that  it  is  not  remaining  the  same,  and  we  all  know 
that  the  labor  leaders,  as  a  rule,  are  unable  to  control  the  men. 

There  is  a  solution  of  this  labor  problem  effected  with  the 
transport  workers  on  the  other  side;  Liverpool,  for  instance. 
A  number  of  the  soldiers  were  sent  back  to  Liverpool  and  went 
to  work.  A  few  years  ago  in  France  a  great  threatened  strike 
on  the  railroads  was  settled  by  making  soldiers  out  of  all  the 
railroad  employees.  Our  present  stevedore  troubles  are  in  a 
fair  way  of  being  settled  by  giving  the  colored  man  a  chance 
to  be  a  stevedore  instead  of  being  a  soldier  in  the  trenches; 
and  so  far  as  I  have  been  able  to  observe  in  our  neighborhood, 
several  thousand  of  them  are  glad  to  take  advantage  of  this 
glorious  opportunity,  and  are  stevedoring  for  their  country 
very  quietly  and  very  effectively.  I  do  not  see  why  of  all 
the  men  who  have  been  passed  into  the  National  Army  that 
we  should  not  have  in  so  essential  an  industry  as  shipbuilding 
those  of  them  who  are  mechanics  on  conditions  set  by  the  Gov- 
ernment, and  on  pay  to  be  approved  by  the  Government,  to 
work  in  these  shipyards  until  the  war  is  over,  or  until  they 
should  perchance  prefer  to  go  to  the  front  instead  of  staying 
in  the  shipyards. 

I  understand  that  in  Philadelphia  it  is  very  difficult  to  have 
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any  of  the  shipyard  employees  excused  from  military  service. 
Of  course,  they  have  their  own  rules  to  go  by  in  Washington, 
and  we  must  all  abide  by  them,  but  it  is  rather  unfortunate 
that  they  should  be  differently  interpreted  in  different  parts 
of  the  country,  and  it  seems  to  me  most  unfortunate  that  the 
shipbuilders  have  been  allowed  to  go  to  the  front.  The  expe- 
rience of  England  was  that  they  had  to  take  out  of  the  trenches 
not  only  the  shipyard  workers  but  the  ammunition  workers, 
and  send  them  back  to  the  factories  again.  It  is  a  pity  that 
we  could  not  profit  by  that,  but  I  suppose  we  will  after  we 
have  gone  a  little  further  into  the  war.  That  would  be  a  solu- 
tion that  would  liplp  very  much  with  this  laboring-man  diffi- 
culty. 

Of  course,  the  real  trouble  with  the  employers  of  labor  is 
they  are  told  that  they  must  get  together  with  the  men  and 
must  have  no  trouble  during  this  war:  that  they  must  keep  the 
plant  going.  Every  manager  that  I  have  talked  with  feels 
that  it  is  incumbent  on  him  as  a  good  American  to  see  that 
the  wheels  are  kept  going  around  and  that  these  ships  are  pro- 
duced, and  I  dare  say  that  all  the  employers  are  perfectly 
willing  that  they  should  fight  with  their  own  laboring  men,  and 
fight  to  a  finish  if  need  be,  except  at  this  time.  We  all  know 
what  that  means.  The  demand  is  largely  in  excess  of  the  sup- 
ply of  men.  The  sympathy  of  the  Government  is  with  the 
men.  At  our  Navy  Yard,  under  the  law,  we  pay  the  going 
rate  in  that  vicinity,  and  arbitrarily  fix  the  rate  at  a  larger 
rate  than  the  going  rate  in  the  vicinity  which  we  have  to  meet, 
and  we  are  told  in  case  of  diflSculty  we  must  keep  going,  so 
it  is  only  a  question  that  can  be  worked  out  by  the  Govern- 
ment's representatives  and  the  shipyard  employers  together. 

I  would  be  perfectly  willing  to  see  all  the  shipbuilders  go 
down  to  the  Navy  Department  and  Shipping  Board  and  say, 
"  We  will  agree  with  you  on  these  conditions  and  stand  by 
them,  and  will  shut  up  our  shop  before  we  pay  any  more." 
Of  course,  it  can  be  said  that  a  man  who  works  is  entitled  to 
any  wage  he  can  get.  Perhaps  he  is,  but  he  is  not  entitled 
to  stop  working  now,  and  he  is  not  entitled  to  say  that  any 
other  man  shall  not  serve  an  apprenticeship  now.  He  is  not 
entitled  to  say  that  a  helper  shall  not  do  a  mechanic's  work 
if  he  can  do  it.  How  perfectly  ridiculous  when  a  million  and 
a  half  of  the  best  young  men  that  we  have  in  the  whole  United 
States  are  serving  an  apprenticeship  in  the  war,  leaving  their 
homes  and  going  out  to  learn  the  art  of  soldiering  in  a  very 
short  time,  and  quite  as  diflScult  work  to  learn  as  riveting. 
What  a  ridiculous  thing  to  say  at  a  time  like  this  that  a  man 
cannot  get  a  job  unless  he  has  served  his  time  at  the  trade, 
and  tie  the  hands  of  the  United  States  in  this  great  war,  which 
it  must  win  if  you  and  I  are  going  to  keep  on  being  proud  of 
living  in  the  United  States. 

I  was  shown  today  in  the  ease  of  a  number  of  workers  that 
the  money  which  they  could  earn  in  a  day  was  limited  by  the 
organization  to  which  they  belonged,  and  that  if  they  earned 
that  much  money  at  two  or  three  o'clock  in  the  afternoon  they 
would  work  no  more,  notwithstanding  the  fact  that  the  man- 
agement wanted  them  to  do  it.  When  will  people  ever  learn 
that  production  by  the  use  of  labor-saving  machinery  to  get  a 
large  production  per  man  is  all  that  gives  us  more  than  we 
ever  would  have  otherwise,  or  than  we  ever  would  have  had 
before  the  days  of  large  production?  And  yet  they  have 
limited  production  with  the  idea  of  giving  more  jobs  to  more 
men  in  time  of  war  when  we  have  not  got  enough  men  and 
have  about  three  jobs  for  one  man ! 

I  will  take  just  a  little  bit  of  your  time  in  presenting  what 
I  might  say  is  the  woi-ker's  side  of  the  story.  I  do  not  know 
the  conditions  in  Philadelphia,  but  I  imagine  they  are  rather 


bad  for  laboring  men.  As  an  instance  of  what  can  happen, 
in  Newport  News,  a  town  ordinarily  of  30,000  people,  we  now 
have  5.5,000  people.  The  place  is  so  full  of  people  that  no 
one  can  even  go  there  to  see  the  soldiers  off.  The  condition 
of  laboring  men  who  are  gradually  coming  in  from  the  West 
to  all  the  seaboard  towns  is  a  very  difficult  one,  and  a  great 
deal  of  the  basis  of  discontent  is  a  lack  of  suitable  housing 
conditions.  That  is  ordinarily  taken  care  of  in  the  towns  and 
cities  by  real-estate  people  and  those  who  build  for  investment, 
but  at  the  present  time  that  method  is  wholly  inadequate,  and 
this  question  will  have  to  be  considered  along  with  the  same 
program  as  that  for  our  Army  which  is  being  installed  in  can- 
tonments all  over  the  United  States.  Why?  Because  we  can- 
not find  vacant  houses  for  20,000,  30,000  or  40,000  men  in  any 
one  place,  and  so  quarters  have  to  be  provided  the  same  as  for 
the  soldiers. 

The  Government  is  waking  up  to  this  situation  in  the  case 
of  some  recent  contracts  let  for  destroyers.  The  Government 
itself  will  finance  the  building  of  barracks  or  temporary  hotels 
for  the  men,  so  that  several  hundred  can  be  housed  at  or  near 
the  shipyards  where  the  work  is  to  be  done.  For  instance,  in 
Philadelphia  you  have  large  fabricated  plants  to  be  built,  and 
you  have  a  number  of  large  war  industries  settled  here.  In 
addition,  Essington  will  need  probably  20,000  men  and  the 
fabricated-ship  yards  probably  20,000  or  30,000  more.  It  be- 
comes necessary  even  in  this  city,  which  is  known  all  over  the 
country  as  the  best  workmen's  city  in  the  United  States,  that 
the  housing  be  looked  into,  and  that  large  additional  facilities 
be  quickly  provided.  One  of  the  biggest  problems  England 
had  was  the  formation  of  new  communities  and  the  building 
of  whole  towns.  In  some  eases  they  were  almost  ten  miles 
square,  and  in  them  were  provided  not  only  ordinary  houses 
and  living  accommodations,  but  public  parks,  playgrounds, 
theaters  and  everything  needed  in  a  modern  town. 

[Mr.  Ferguson  continued  by  referring  to  the  need  at  this 
time  for  patriotic  service  to  the  country  on  the  part  of  all 
alike,  regardless  of  the  group  or  individual.  He  could  not 
imagine  the  United  States  letting  stand  in  its  way  any  band 
of  men  whatever  when  National  honor  and  life  depend  on  our 
winning  this  war,  and  we  are  sending  our  young  men  to 
France  by  thousands.  The  Government  might  exact  any  toll 
so  long  as  all  were  treated  alike  and  business  was  left  with 
enough  money  to  carry  on  its  operations,  pay  a  moderate  re- 
turn to  the  owner  and  be  able  to  serve  the  Government  in  the 
best  way.] 

The  Chamber  of  Commerce  of  the  United  States,  represent- 
ing many  business  men  of  the  country,  at  its  meeting  at 
Atlantic  City,  gave  voice  to  this  sentiment :  that  if  they  treat 
us  all  alike  the}'  could  not  go  too  far  in  exacting  the  greatest 
toll  from  the  business  of  the  United  States.  We  are  willing 
to  have  the  plants  commandeered  by  the  Government,  under 
the  terms  of  the  United  States  and  under  conditions  which 
they  see  fit  to  impose;  but  we  insist  that  managers,  foremen, 
superintendents  and  men  shall  all  be  treated  alike. 

With  reference  to  the  difficulty  in  securing  priority  in  the 
delivery  of  material.  I  would  say  that  we  have  received 
from  the  Navy  Department  and  from  the  War  Department 
and  from  the  Shipping  Board  orders  to  proceed  with  the 
utmost  vigor  and  despatch  to  do  their  work,  each  in  the  same 
tone  of  voice,  each  with  equal  authority,  all  vested  in  these 
various  departments  by  Acts  of  Congress,  so  that  actually 
what  has  happened  is  that  the  president  of  our  company  has 
had  to  settle  the  question  of  priority  himself — an  entirely  im- 
proper function  for  him.  The  question  of  priority  and 
preference  is  now  the  biggest  industrial  question  there  is,  for 
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the  very  simple  reason  that  the  total  production  of  the  United 
States  has  been  over-absorbed  by  these  war  activities. 

With  the  prices  settled,  the  only  important  thing  is,  who 
gets  his  fii-st,  who  second  and  who  third.  The  Government 
wants  to  get  the  material  in  such  quantities  as  it  can,  but  it  is 
simply  impossible  to  satisfy  all  these  bureaus  and  depart- 
ments. What  is  the  answer?  The  answer  that  was  found 
in  Great  Britain  in  the  very  first  months  of  the  war  was  to 
divorce  the  question  of  business,  buying  and  price-fising  from 
the  naval  and  military  activities  of  the  country.  A  munitions 
minister  was  appointed;  just  the  kind  that  we  need.  The  same 
chamber  of  commerce  I  was  speaking  of  recommended  that  a 
board  be  appointed.  I  am  a  director  in  that  chamber,  but  I 
think  a  minister  should  be  appointed,  because  you  want  a  man 
who  will  coordinate  the  interests  of  the  country,  and  when 
blankets  are  necessary  he  will  buy  blankets  for  the  United 
States,  and  not  buy  three  blankets  for  the  sailors  and  none 
for  the  soldiers. 

The  weakest  point  in  the  shipbuilding  business  is  the  forging 
situation,  in  my  judgment.  There  are  not  enough  forges  in 
the  United  States  to  turn  out  all  the  forgings  required  for  the 
shipbuilding.  The  great  Bethlehem  Company,  Midvale,  and 
the  AUis-Chalmers  are  practically  the  only  large  ones  we  have, 
whereas  Great  Britain  has  twelve  or  fifteen  vei-y  respectable 
forging  concerns.  It  is  absolutely  necessary  that  some  one 
determine  whether  this  or  that  or  the  other  kind  of  forgings 
shall  be  first ;  otherwise  a  lot  of  us  are  apt  to  end  up  with  hulls 
but  with  no  machinery  to  put  in  them.  It  seems  to  me  that 
we  all  want  to  do  the  best  we  can,  but  we  would  very  much 
appreciate  it  if  we  could  go  to  Washington  and  say  to  some 
one  that  this  is  the  most  important,  and  that  is  the  next,  and 
that  is  the  next.  Instead  of  that,  we  appeal  from  one  depart- 
ment to  another,  and  the  result  is  that  we  frequently  end  up 
with  nothing. 


I  hope  that  the  good  people  in  Philadelphia  will  always 
maintain  an  open  market  for  beginners  in  the  shipbuilding 
industry,  and  when  the  Shipping  Board  works  out  its  program 
of  breaking  in  new  men  and  bringing  them  in  from  the  West, 
then  every  one  in  our  business  will  do  his  best  to  give  a  help- 
ing hand.  We  invited  the  Board  to  bring  its  school  to  New- 
port News.  I  think  they  have  been  invited  by  one  or  two 
Delaware  shipyards  to  establish  a  school  for  the  instruction  of  [ 
teachers  who  would  go  back  to  their  home  yards  to  break  in 
all  of  the  new  help.  We  have  to  break  in  large  numbers  of 
new  men,  and  the  most  important  question  next  to  the  housing 
question  is  the  breaking  in  of  these  new  men,  and  our  foremen 
and  superintendents  must  get  used  to  the  honor  of  subjecting 
themselves  to  the  discomfort  and  inconvenience  and  annoyance 
of  breaking  in  large  numbers  of  perfectly  green,  raw  country 
boys. 

We  all  know  that  it  is  a  joy  to  have  a  few  good  mechanics 
and  give  them  a  job  and  forget  about  it,  but  we  have  to  get 
away  from  that  and  to  teach  new  people,  which  may  fortunate- 
ly be  done  with  ships  of  standard  make  and  duplicate  makes. 
The  problem  that  the  employment  managers  have  at  the  present 
time  is  to  get  hold  of  the  best  material  possible,  house  it  as 
decently  as  we  can,  and  teach  it  shipbuilding  as  quickly  as 
possible.  The  problem  almost  dazes  one  to  contemplate.  It 
can  only  be  solved  by  bringing  in  enormous  quantities  of  new 
men,  and  which  must  be  done  without  any  hindrance.  The 
leaders  of  the  unions  have  stated  that  they  would  allow  this 
to  be  done.  We  have  to  do  it,  and  no  matter  what  else  happens 
we  must  insist  upon  the  right  to  break  in  any  number  of  new 
men  in  the  business.  The  Shipping  Board  will  back  it  up,  and 
I  am  sure  that  sooner  or  later  the  Administration  itself  will 
insist  upon  that  being  done  on  such  a  comprehensive  scale  as 
to  make  it  possible  for  the  United  States  to  carry  out  its  great 
shipbuilding  program,  which  must  be  carried  out. 
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FACED  with  the  diametrically  opposed  conditions,  on 
the  one  hand  that  several  billions  of  dollars  are  being 
spent  by  the  Government  upon  manufactured  products 
for  war  purposes,  inflating  and  seriously  taxing  one  set  of 
manufacturing  resources  and,  on  the  other  hand,  rendering  it 
necessary  to  limit  production  in  other  lines  not  directly  essen- 
tial to  winning  the  war,  and  the  disruption  of  those  organiza- 
tions, the  industrial  situation  today  calls  for  an  adjustment 
which,  if  not  approached  from  the  standpoint  of  the  welfare 
of  the  nation,  is  liable  to  produce,  and  has  unfortunately  al- 
ready produced,  disaster  in  some  channels.  The  common 
ground  for  attack  of  the  two-sided  problem  is,  of  course, 
unbounded  patriotism  and  the  desire  to  win  the  war  as  soon 
as  possible,  and  it  is  to  the  credit  of  the  manufacturers  mostly 
concerned — the  small  manufacturers  whose  activities  are  at 
the  present  time  apparently  not  available  for  mass  production 
— that  they  have  approached  the  problem  on  this  ground,  and 
many  have  made  sacrifices  worthy  of  the  cause.  At  the  same 
time,  however,  there  is  the  other  side — the  protection  of  our 
industrial  organization  as  a  stabilizing  element  during  the  war 
and  a  subsequent  economic  necessity. 

With  the  hope  of  developing  some  of  the  facts  in  the  case 
as  a  means  of  bringing  out  some  constructive  suggestions  to 


meet  the  problem,  the  New  York  Section  of  the  Society  or- 
ganized and  conducted  an  impartial  meeting  on  the  evening 
of  February  21,  to  which  a  number  of  prominent  manufac- 
turers were  invited  to  express  their  views.  The  following  is 
a  brief  account  of  the  protracted  meeting,  which  culminated 
in  a  definite  recommendation  to  the  Council  of  the  Society  to 
take  action  in  the  form  of  appointing  a  committee  to  act  as 
a  clearing  house  to  bring  the  requirements  of  the  Government 
to  the  industries,  so  distributing  work  that  the  resources  of  the 
nation  would  be  made  completely  available. 

George  K.  Parsons,  in  opening  the  meeting,  said  that  it 
was  to  be  regretted  that  the  term  "  non-essential "  had  ever 
been  applied  to  industry,  since  it  was  misleading.  Essen- 
tiality is  a  relative  term,  and  no  industry  exists  which  cannot 
contribute  in  some  way  to  the  demands  of  war.  He  cited  a 
report  from  the  London  Economist,  showing  that  while  luxu- 
ries were  now  less  in  evidence  in  Britain,  no  British  indus- 
tries had  been  destroyed — they  had  merely  been  converted. 
He  said  that  organized  professional  engineers  could  and  must 
use  their  peculiar  and  particular  abilities  in  publicly  and 
privately  helping  industry  to  accommodate  itself  without 
upheaval  to  the  problem  of  winning  the  war,  and  to  help  the 
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Government  in  such  a  way  as  to  make  the  application  of  dras- 
tic measures  unnecessary.  The  object  of  the  meeting  was 
therefore  to  see  how  engineers  could  promote  the  essentiality 
of  the  various  industries. 

Secretary  Rice  emphasized  this  object  by  stating  that  it 
was  the  duty  of  engineers  to  help  solve  the  problems  of  the 
Government.  It  was  especially  their  duty  to  discuss  the  subject 
of  conversion  of  the  industries,  as  it  was  impossible  to  carry 
out  such  conversion  without  an  engineering  analysis.  He  said 
that  industrially  the  problem  of  the  Government  is  to 
secure  the  necessary  supplies  for  the  conduct  of  the  war. 
The  second  problem  is  to  insure  continuance  of  our 
industrial  strength  during  and  after  the  war.  He  de- 
scribed a  plan  of  the  Fuel  Administration  which,  by  applying 
fuel  curtailment  to  certain  industries,  automatically  provided 
restriction  of  non-war  industries.  This  plan  had  already 
proven  practicable,  and  industry  had  given  its  hearty  support 
to  it.  The  actual  effect  of  the  plan  was  to  limit  production  of 
non-essentials. 

President  Main  congratulated  the  Section  for  taking  up 
its  share  of  public  work.  He  hoped  that  the  meeting  would 
result  in  some  constructive  suggestion  which  could  be  made 
to  the  owners  of  non-essential  plants,  who  were  looking  to 
engineers  for  assistance  in  getting  the  Government  to  utilize 
their  facilities  for  making,  perhaps,  small  parts  of  muni- 
tions. 

Frederic  W.  Keough,  editor  of  Ameriean  Industries, 
official  organ  of  the  National  Association  of  Manufacturers,  de- 
clared that  it  was  impossible  to  prepare  a  detailed  classifica- 
tion of  essential  and  non-essential  industries,  as  there  was  no 
such  thing  as  a  non-essential  industry.  Many  products  which 
seemed  at  first  thought  to  be  non-essential  in  wartime  might 
lie  just  the  things  to  send  abroad  instead  of  gold  in  exchange 
for  essential  raw  materials.  He  thought  we  all  ought  to  be 
eager  to  promote  war  work,  but  in  doing  so  there  was  no 
occasion  to  tear  down  our  industrial  structure  which  we  would 
probably  need  very  badly  to  meet  foreign  competition  at  the 
end  of  the  war.  Manufacturers  generally  were  not  only 
"  doing  their  bit,"  but  were  doing  their  utmost  of  their  own 
accord  to  convert  their  plants  to  war  purposes  and  to  supply 
men  for  war  work.  He  urged  that  no  drastic  action  be  taken 
to  curtail  industry,  but  that  the  engineers  tell  the  manufac- 
turers how  adjustments  may  be  made  with  the  least  friction 
and  waste  so  that  all  their  resources  may  be  applied  to  tlie 
common  good. 

Horace  B.  Cheney,  of  Cheney  Bros.,  South  Manches- 
ter, Conn.,  wrote  that  it  might  very  well  be  that  the  indus- 
tries most  necessary  now  for  military  success  would  be  of 
the  very  least  value  at  the  termination  of  the  war,  and  when 
that  time  comes  we  must  not  find  our  industry  in  a  position 
from  which  it  will  be  unable  to  arise  and  quickly  meet  the 
ordinary  business  of  life.  He  thought  it  was  possible  to 
make  a  rough  estimate  of  what  the  Government  needs  for  war 
purposes,  such  as  ships,  munitions,  clothing,  food,  etc.,  nnd 
what  tlie  civil  population  needs,  beginning  with  food,  clothing 
and  shelter,  and  what  the  country  needs  or  may  need  di- 
rectly after  the  war  and  thus  arrive  at  an  idea  of  the  relative 
value  of  industries.  The  best  way  to  find  out  how  an  industry 
can  be  of  most  use  in  the  war  is  through  the  trade  asso- 
ciations, which  are  already  in  many  instances  conducting 
distribution  of  raw  materials  as  well  as  furnishing  informa- 
tion regarding  stocks  and  needs  of  industries. 


Past-President  Hollis  said  he  had  never  been  able  to 
distinguish  between  the  essential  and  the  non-essential  indus- 
tries. He  said  that  while  a  great  many  of  the  smaller  indus- 
tries had  been  willing  to  make  sacrifices  and  to  help  in  the 
war,  it  had  never  been  made  quite  clear  how  they  could  help 
best.  He  thought  it  was  for  the  engineer  to  instruct  the 
manufacturers  and  the  public  in  that  particular  so  that  no  in- 
dustry would  be  sacrificed  mi  necessarily.  He  thought  that 
one  essential  industry  which  the  Government  had  more  or 
less  lost  sight  of  was  the  "  college  industry."  Up  to  this  time 
no  way  has  been  found  by  wliich  our  boys  who  are  being 
trained  to  take  their  places  in  the  industries  can  be  left  free 
to  obtain  their  training  without  the  feeling  or  imputation  that 
they  are  slackers.  He  thought  that  our  Society  could  help 
out  in  this  situation  by  educating  the  people  as  to  what  is 
best  for  the  future. 

P.  W.  Henry,  vice-president  of  the  Ajnerican  International 
Corporation,  evidenced  the  absolute  necessity  of  curtailing 
the  manufacture  of  certain  products  if  the  Government  is  to 
carry  out  its  war  program.  The  Government  should  work  on 
tlie  public  and  emphasize  the  need  of  its  limiting  its  pur- 
chases to  bare  necessities  in  order  that  the  Government  may 
have  at  its  command  the  men  and  material  necessary  to  produce 
the  articles  it  requires.  To  this  patriotic  appeal  should  be 
added  a  system  of  taxation  so  drastic  as  to  compel  every 
individual  to  curtail  his  expenditures  for  non-essentials.  Tiiis 
would  not  mean  the  cessation  of  the  manufacture  of  non- 
essentials, for  these  factories  could  still  continue  their  busi- 
ness for  export,  which  is  necessary  in  order  to  stabilize  ex- 
change. There  would  be  a  slump,  of  course,  but  every 
manufacturer  of  this  class  must  expect  to  have  his  plant 
put  on  part  time  sooner  or  later,  and  it  behooves  him 
to  get  in  touch  with  the  Government  to  find  out  for  what 
articles  needed  in  the  war  his  plant  is  particularly  adapted. 
He,  knowing  his  business,  should  take  the  initiative  in  bring- 
ing the  Government  and  himself  together  on  a  mutually  sat- 
isfactory basis. 

Wm.  Hamlin  Childs,  president  of  The  Barrett  Company, 
declared  that  there  is  no  such  thing  as  a  non-essential  indus- 
try. The  non-essentials  will  be  taken  care  of  by  arrange- 
ment between  the  parties  interested — in  other  words,  they  will 
take  care  of  themselves.  A  good  many  plants  will  do  different 
things  from  what  they  have  done  before,  but  they  must  be 
preserved  to  go  back  to  their  old  conditions  after  the  war 
is  over.  He  did  not  believe  there  was  a  class  of  men  whose 
spirit  was  more  energetic  for  the  public  good  than  the  manu- 
facturers of  this  country,  and  they  should  offer,  and  continue 
to  offer,  their  advice  to  the  country  until  this  question  of  liie 
industries  is  settled  right. 

Frank  Mossberg  cited  the  case  of  industries  which  were 
willing  to  take  on  Government  manufacture,  but  found  it 
difficult  to  get  the  work.  Many  of  the  small  manufacturers 
were  not  in  the  position  to  go  to  Washington  to  secure  an 
order,  and  therefore,  if  the  ease  of  these  could  be  brought  to 
tlie  attention  of  the  Government,  something  might  be  accom- 
plished. 

He  mentioned  that  in  southern  Massachusetts  some  10,000 
people  were  employed  in  the  jewelry  industry.  He  did  not 
know  what  would  become  of  these  people  if  their  factories  were 
closed  down.  He  thought  that  if,  on  the  other  hand,  they 
were  given  other  lines  of  work  which  would  be  of  service  to 
the  Government  they  would  work  harder  than  before.  That 
would  surely  be  much  better  than  stopping  their  work  entirely. 
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C.  R.  McMiLLEN,  vice-president  of  the  Uiiiou  Bag  &  Paper 
Corp.,  suggested  more  earnest  consideration  of  the  need  of  in- 
dustrial cooperation  as  the  means  to  the  economic  betterment 
of  business.  He  considered  that  all  business  may  be  divided 
into  three  classes — directly  essential,  indirectly  essential  and 
non-essential.  All  productive  business  is  essential,  and  every 
idle  dollar  or  person  capable  of  productivity  is  a  burden  on 
the  nation.  Labor  employed  in  semi-essential  or  purely  non- 
essential business  may  be  unfitted  for  the  production  of  essen- 
tials, and  if  unemployed  becomes  a  carrying  charge,  a  cost, 
to  the  nation.  It  would  be  well  for  the  Government  to  issue 
bulletins  indicating  kinds  of  experience  or  labor,  materials, 
buildings,  plants,  machines,  tools,  etc.,  wanted,  so  that  all 
resources  may  be  utilized  where  and  in  what  manner  they  are 
most  needed. 

J.  R.  Haas,  secretary  and  treasurer  of  Loft,  Inc.,  New 
York,  entered  an  interesting  argument  for  the  classing  of 
confectionery  as  an  essential  since  it  was  a  food.  He  said 
that  in  1906,  when  the  pure-food  law  was  framed,  candy  was 
included  in  its  operation,  and  that  in  the  city  of  New  York 
the  Department  of  Health  maintains  a  pure-food  division 
which  inspects  candy  factories,  classing  their  product  as  food. 

Erie  V.  Obeeg  made  an  able  presentation  of  the  manner 
in  which  the  problem  of  the  non-essential  industries  had  been 
handled  in  England.  In  that  country  they  have  not  forbidden 
any  kind  of  business;  on  the  contrary,  all  kinds  of  business 
have  been  encouraged  to  go  on  exactly  as  in  peace  time, 
provided  they  can  do  so  without  taking  material  necessary 
for  war  purposes.  Such  manufacturers  cannot  get  iron  and 
steel,  nor  practically  any  other  metals,  so  that  in  the  iron  and 
steel  industries  very  little  is  being  done  except  war  work. 

Mr.  Oberg  also  described  how  England  had  handled  the 
labor  problem  under  the  War  Munitions  Act,  not  a  paragraph 
of  which  but  was  not  first  agreed  to  by  the  Government 
officials,  the  manufacturers'  associations  and  the  labor  officials 
in  joint  conference. 

Ellis  L.  Howland,  one  of  the  editors  of  The  Journal  of 
Commerce,  wrote  that  the  answer  to  the  question  what  are  non- 
essential industries  depended  entirely  on  the  viewpoint  of  the 
judge.  No  man  who  has  worked  hard  to  create  a  working  entity 
which  has  served  the  public  likes  to  be  told  it  is  non-essential. 
It  is  not  in  normal  times,  but  when  our  national  needs  are 
distorted  it  may  be  truly  dispensable  as  compared  with  the 
one  thing  needful.  The  decision  must  rest  with  one  power, 
the  Government,  and  with  its  superior  opportunities  for 
knowing  all  angles  of  the  situation,  hasty  condemnation  of  its 
decrees  is  not  to  be  encouraged.  Once  a  decision  is  rendered, 
however,  common  sense  ought  to  dictate  that  any  upheaval 
of  normal  conditions  should  be  made  partial  rather  than  total. 
With  business  men  sharing  in  the  responsibilitj'  of  necessary 
adaptation,  better  results  wiU  be  obtained  than  when  inexperi- 
enced dictation  prevails  and  practical  opposition  stands  in 
the  way.- 

He  believed  the  best  way  to  win  the  war  was  first  to  arouse 
and  inspire  the  patriotism  of  the  business  man,  coordinate 
him  with  the  Government,  get  to  a  common  under.standing 
and  above  all  a  mutual  respect  and  confidence,  and  then  let 
the  business  man  carve  out  his  details  as  he  will. 

Sterling  H.  Bunnell  said  that  it  is  impossible  to  win  the 
war  without  hardship.  It  is  not  to  avoid  loss  of  profits  by  the 
manufacturer  and  his  organization  that  any  should  protest 
against  the  limitation  of  the  work  of  any  plant  or  industry, 
but  rather  it  is  to  avoid  reducing  the  output  of  the  United 
States.    We  need  every  ounce  of  effort  of  every  citizen.     The 


authorities  should  never  stop  a  man's  work  in  one  line  with- 
out putting  him  instantly  into  another  job  more  necessary. 
This  condition  is  an  ideal  impossible  of  full  attainment,  but 
its  attainment  is  worthy  of  a  strong  and  continued  effort.  Let 
us  think  of  the  situation  as  needing  not  the  limitation  of  non- 
essential activities.  In  this  way  every  plant  and  every  organi- 
zation available  for  any  part  of  the  essential  work  of  the 
United  States  should  be  utilized,  and  then  the  few  remaining 
non-essential  industries  could  safely  be  left  to  take  care  of 
themselves. 

D.  D.  Jackson,  professor  of  chemical  engineering,  Colum- 
bia University,  said  he  wished  to  correct  the  impression  that 
the  Government  has  forgotten  tlie  colleges,  and  has  considered 
them  non-essential.  As  a  matter  of  fact  the  Government  has 
asked  the  scientific  schools  to  pick  out  one-third  of  their  men 
and  have  them  enlist  and  then  return  to  the  college  to  com- 
plete their  scientific  courses. 

As  an  example  of  what  might  usually  be  considered  a  non- 
essential he  mentioned  photography.  He  said  that  under  the 
auspices  of  the  War  Department  a  war  school  of  photography 
had  been  established  at  Columbia,  and  was  turning  out  a 
hundred  men  a  month  for  foreign  service.  He  thought  there 
was  no  question  but  what  every  line  of  business  could  be 
modified  so  as  to  be  applied  directly  or  indirectly  to  war  work. 

At  this  point  the  chairman  called  for  a  brief,  sharp  dis- 
cussion of  what  the  engineer  was  going  to  do  in  this  matter  of 
the   industries. 

Cpencer  Miller,  in  responding  to  the  request,  said  it 
.seemed  to  him  that  so  far  the  meeting  had  been  somewhat 
one-sided.  He  vigorously  assailed  some  certain  things  as  non- 
essentials, and  said  that  if  we  did  not  school  our  appetites 
and  eliminate  these  we  would  lose  the  war  and  would  deserve 
to! 

He  suggested  a  higher  degree  of  specialization  on  behalf  of 
our  manufacturers.  One  manufacturer  should  not  make  more 
than  one  thing,  and  should  let  other  manufacturers  take  the 
responsibility  for  making  other  things.  If  they  would  do 
that  they  would  be  efficient  and  could  do  essential  things. 

EiNLEY  R.  Porter  called  attention  to  a  situation  which  he 
thought  ought  to  be  looked  into  in  connection  with  the  mat- 
ters under  discussion.  He  said  that  at  the  outset  of  the  war 
he  tendered  the  Government  the  free  use  of  his  factory  which 
is  making  automobiles,  but  while  his  offer  was  courteously 
acknowledged  it  had  never  been  accepted.  The  Government 
apparently  takes  the  attitude  it  wants  work  in  large  quan- 
tities. He  knew  of  dozens — he  might  say  hundreds — of  fac- 
tories that  cannot  possibly  get  work  from  the  Government. 
Mr.  Miller  promised  Mr.  Porter  that  he  would  see  he  got 
some  of  it, 

Charles  W.  Barsabt  said  his  impression  of  the  object  of 
the  meeting  was  that  it  was  to  arrive  at  the  best  means  by 
which  each  individual  manufacturer  of  non-essentials  might 
switch  over  to  essentials.  He  himself  was  connected  with 
the  mechanical  side  of  the  ship-equipment  industry.  They 
had  plenty  of  work,  and  he  imagined  most  of  the  shipbuilders 
had;  and  he  thought  that  any  manufacturers  in  the  East  who 
were  prepared  to  make  parts  of  engines  and  similar  articles 
could  get  plenty  of  work  from  the  sliipyards  if  they  only 
went  after  it  or  let  the  shipyards  know  where  to  go  after 
them. 

E.  J.  Hubaus,  an  American  of  Belgian  birth,  referred  very 
feelingly  to  the  manner  in  which  the  peoples  of  the  stricken 
countries  have  had  to  revise  their  ideas  of  essentials  and  non- 
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essentials.  He  said  tliat  while  it  was  quite  true  that  certain 
things,  like  food  and  clotliing,  were  essentials,  they  were  so 
only  when  used  sparingly — just  enough,  no  more.  He  thought 
we  should  draw  a  lesson  from  Belgium,  where  if  they  have 
sufflcient  bread  to  eat  so  as  to  keep  body  and  soul  together, 
that   is  enough   for  them. 

Our  aim  is  to  win  the  war  quickly,  and  everyone  must  co- 
operate. If  the  jewelers  cannot  make  jewelry  they  can  make 
something  else — time  fuses  for  shrapnel  or  precision  parts 
for  torpedoes;  those  who  are  used  to  making  pleasure  auto- 
mobiles can  make  motor  trucks  or  aeroplane  parts. 

F.  A.  Clawson,  formerly  associated  with  the  Imperial 
Munitions  Board  of  Canada,  thought  the  point  of  view  taken 
by  that  board  was  worth  bringing  out,  and  that  vfes  that 
there  was  no  manufacturer  in  Canada  who  was  too  small 
but  what  he  could  be  made  use  of.  In  one  instance  the  Cana- 
dian Pacific  Railway  Company  was  given  a  contract  for  man- 
ufacturing complete  shells,  and  instead  of  doing  all  the  work 
themselves  they  got  other  plants  in  the  vicinity  to  do  what- 
ever they  could  to  help  out.  One  company  they  went  to, 
the  Northern  Electric  Co.,  of  Montreal,  had  only  five  or  six 
lathes!  He  urged  the  Society  to  bring  this  possibility  to 
the  attention  of  the  Government; 

He  considered  it  of  little  use  to  argue  whether  there  are 
non-essential  industries — there  are  lots  of  them.  The  main 
point  is  to  win  the  war.  If  the  Germans  win  there  will  be 
neither  essentials  nor  non-essentials! 

Andrev?  M.  Cotle  thought  that  what  we  can  do  to  bring 
our  mdustries  into  better  correlation  than  they  are,  with  the 
least  disadvantage  to  those  that  are  non-essential  and  with  the 
quickest  results,  is  to  get  the  small  industries,  like  the  auto- 
mobile factory  mentioned  by  Mr.  Porter,  into  action  and  serv- 
ice  by   some   system   drawn    up    by   a   committee   which   this 


Society  would  recommend,  and  then  bring  the  matter  before 
the  officers  of  the  Government. 

Selby  Haae  said  that  since  this  was  a  Local  Section  meet- 
ing, matters  would  be  simplified  if  everyone  who  had  some- 
thing to  suggest  would  write  to  the  Secretary,  who  would  see 
that  the  proper  action  was  taken. 

Secretary  Rice  said  he  wished,  if  possible,  to  convert  the 
impulses  of  the  meeting  into  action,  and  he  suggested  that 
each  industry  represented  should  form  its  war  committee. 
They  should  then  have  a  representative  from  this  committee 
get  in  touch  with  either  Mr.  Waddill  Catchings,  representing 
the  U.  S.  Chamber  of  Commerce  in  this  work,  or  Mr.  George 
N.  Peek,  representing  the  War  Industries  Board,  and  form 
a  clearing  house  through  these  officials  so  that  the  non-essen- 
tial industries  should  get  a  chance  to  manufacture  the  things 
the  Government  needs.  He  thought  that  by  tliis  means  the 
end  sought  would  be  attained. 

W.  Herman  Greul  said  that  Mr.  Rice  had  given  the  sug- 
gestion that  should  lead  into  definite  action,  and  he  therefore 
moved  that  the  Council  of  the  Society  be  recommended  to 
appoint  a  committee  to  take  definite  action  toward  aiding  in 
the  solution  of  the  problem  of  the  readjustment  of  the  indus- 
tries, leaving  it  to  the  committee  to  determine  how  best  to 
carry  out  its  work,  but  following  somewhat  along  the  line 
suggested  by  the  Secretary  of  creating  a  body  to  do  some- 
thing the  Government,  apparently,  cannot  do. 

The  motion  was  heartily  seconded  by  Mr.  Miller,  who  ob- 
served, however,  that  too  much  expectation  :?hould  not  be 
placed  upon  the  ability  of  such  a  committee  to  make  a  very 
great  impression  at  Washington,  where  the  officials  were  al- 
ready overburdened  with  thousands  of  suggestions.  After  a 
brief  discussion,  Mr.  Greul's  motion  was  carried  unanimously. 
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With   Special   Reference   to  the  Saving  of  Coal   in    Connecticut,   as   Outlined    by   Prof.  L,  P. 
Breckenridge,  of  Yale  University,  and  O.  P.  Hood,  of  the  U.  S.  Bureau  of  Mines 


A  CONSIDERATION  of  one  of  the  country's  vital  war 
problems  dominated  the  first  meeting  of  the  newly 
organized  Connecticut  Section,  held  under  the  aus- 
pices of  the  New  Haven  Branch  on  November  14  last.  An 
account  of  the  meeting  appeared  in  the  December  1917  issue 
of  The  Journal.  There  were  two  sessions,  both  devoted  to 
the  subject  of  fuel  conservation.  At  the  afternoon  session 
Prof.  L.  P.  Breckenridge,  Mem.Am.Soe.M.E.,  delivered  a  paper 
on  the  Problem  of  Fuel  Consei-vation,  in  which  he  presented 
some  very  interesting  data  on  the  production  of  coal  through- 
out the  world  and  also,  in  more  detail,  the  production  in  the 
several  states  of  this  country.  He  illustrated  his  remarks  by 
charts  which  he  later  exhibited  at  the  Annual  Meeting  of  the 
Society  and  which  were  published  in  the  January  issue  of 
The  Journal.  The  paper  called  forth  discussion  from  Pro- 
fessors Seward,  Perry  and  Barker,  and  Messrs.  R.  J.  S.  Pigott 
and  A.  J.  German.  Mr.  T.  W.  Russell,  fuel  administrator  for 
Connecticut,  also  participated.  The  following  resolution 
was  adopted : 

Voted,  That  the  Connecticut  Section  of  The  American 
Society  of  Mechanical  Engineers  instruct  the  chairmen  of 
its  several  branches  to  name  a  committee  on  fuel  saving  for 
their  respective  localities. 


At  the  evening  session  Mr.  0.  P.  Hood,  chief  mechanical 
engineer  of  the  U.  S.  Bureau  of  Mines,  Washington,  D.  C, 
presented  a  paper  entitled  Fuel  Conservation  by  the  Bureau 
of  Mines,  followed  by  a  number  of  slides  of  the  new  Bureau 
of  Mines  Building  at  Pittsburgh.  His  address  was  discussed 
by  Prof.  E.  H.  Lockwood,  Mem.Am.Soe.M.E.,  Mr.  C.  H. 
Bromley,  Mem.Am.Soe.M.E.,  Mr.  F.  0.  Wells,  Mem.Am.Soc. 
M.E.,  and  Professor  Breckenridge. 

The  meeting  closed  with  an  address  by  the  then  President 
of  the  Society,  Dr.  Ira  N.  Hollis,  on  the  part  the  engineer  is 
destined  to  play  in  the  twentieth  century  in  the  service  of 
mankind. 

Extended  abstracts  of  the  papers  and  discussions  follow. 

THE  PROBLEM  OF  COAL  CONSERVATION 

By  L.  p.  breckenridge,  NEW  HAVEN,  CONN. 

Member  of  the  Society 

(Abstract  oj  paper) 

THE  importance  of  fuel  conservation  i?  evident  to  all.    We 
in   the   Connecticut   Section   of   The   American   Society 
of  Mechanical  Engineers,  who  represent  the  five  largest  and 
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most  important  cities  of  the  state  of  Connecticut,  might  well 
spend  some  time  reviewing  some  of  the  features  of  the  problem 
to  see  if  we  cannot  think  of  some  plan  by  which  we  can  save 
coal. 

First,  let  us  consider  general  methods.  The  continued  im- 
provements in  boiler-plant  equipment  have  meant  a  great  deal 
in  the  economical  use  of  coal,  but  when  improvements  in 
equipment  can  no  longer  be  made,  the  employment  of  better 
methods  of  firing  and  operating  must  be  considered.  Better 
methods  of  operating  mean  economical  use  of  steam,  for 
a  very  large  proportion  of  coal  is  used  in  the  making  of 
steam.  Practically  all  railroad  coal,  all  steamboat  coal  and 
all  public-utilities  coal  makes  steam. 

The  whole  question  of  the  economical  use  of  steam  has 
been  before  the  mechanical  engineer  for  forty  years,  and  meth- 
ods have  constantly  been  devised  whereby  steam  can  be  saved. 
But  the  manufacturers  have  not  taken  this  question  into  suffi- 
cient consideration  for  the  reason  that  coal  has  always  been 
cheap  and,  in  the  operation  of  certain  industries,  has  entered 
into  the  cost  accounts  in  very  small  quantities.  But  at  the 
present  time,  when  the  price  of  coal  has  gone  up  and  the 
quality  is  so  uncertain,  and  when  equipment  which  was  suit- 
able for  a  fixed  quality  of  coal  must  sei-ve  for  a  liuctuating 
quality,  the  economical  use  of  steam  will  of  necessity  have  to 
be  given  much  more  consideration. 

The  question  of  using  power  economically  is  a  very  com- 
plex one,  in  that  it  is  so  intimately  connected  with  the  ques- 
tion of  heating,  and  thus  it  is  very  difficult  to  say  just  what 
should  or  should  not  be  done.  All  the  large  public-utility  con- 
cerns are  today  manufacturing  power  for  much  less  than  ten 
years  ago.  This  they  are  able  to  do  on  account  of  the  careful 
attention  and  study  that  has  been  given  to  the  economical  use 
of  power.  It  is  fair  to  say  that  power  generated  in  the 
larger  stations  has  usually  been  manufactured  at  a  much  less 
cost  per  unit  of  output  than  that  generated  in  the  smaller  indi- 
vidual plants,  especially  at  times  when  the  question  of  heating 
the  buildings  is  not  of  prime  importance. 

It  has  been  suggested  that  one  way  of  saving  coal  is  by 
substituting  another  fuel.  But  the  question  is,  What  fuel? 
All  the  oil  that  we  have  is  needed,  and  gas  is  scarce;  wood 
is  a  luxury  for  it  costs  from  $S  to  .$12  a  cord,  and  there  is 
little  else  left. 

The  matter  of  not  allowing  coal  to  be  used  for  non-essential 
purposes  has  been  suggested.  But  how  can  one  list  the  pur- 
poses for  which  coal  should  not  be  used  and  for  which  it 
should  be  used?  For  example,  the  Government  has  stated 
that  if  lights  in  cities  were  dispensed  with,  250,000  tons  of 
coal  would  be  saved  for  the  entire  United  States.  And  yet 
there  is  no  one  city  that  uses  over  one  per  cent  of  its  coal 
for  illumination  purposes.  Such  an  action  might  have  a 
psychological  effect  and.  if  so,  much  is  gained.  It  is  not  so 
much  a  question  of  sa-s-ing  the  coal  because  it  costs  but  because 
we  cannot  get  it.  One-third  of  the  tonnage  carried  on  our 
railroads  is  coal.  Forty-three  per  cent  of  the  tonnage  that 
comes  into  New  England  is  coal.  Thus  we  should  first  de- 
vise means  of  getting  coal,  and  then  later  the  question  of 
using  it  for  essential  purposes  can  be  taken  up. 

This  brief  consideration  of  the  general  methods  of  coal 
conservation  will  help  us  to  devise  a  plan  whereby  coal  can  b:' 
saved  in  Connecticut.  The  five  branches  of  the  Connecticut 
Section  of  The  American  Society  of  Mechanical  Engineers 
represent  five  very  important  industrial  cities.  As  a  possible 
suggestion  the  chairman  of  each  of  these  branches  could  ap- 
point a  fuel-saving  committee  cousistiiig  of  three  members 
who  are  familiar  with  the  situation  in  their  respective  localities. 


These  committees  should  put  themselves  into  such  a  position 
that  thay  could  help,  if  asked,  and  would  cooperate  with  the 
Government  committees  working  on  the  same  problem.  For 
example,  the  New  Haven  committee  might  be  asked  to  make  a 
census  of  the  industries  in  New  Haven  in  order  to  secure 
figures  as  to  how  much  coal  they  are  using  and  to  ascertain 
if  they  care  to  have  some  one  come  to  their  plants  to  look  over 
their  problem. 

Again,  a  publication  of  the  requirements  of  the  fuel  prob- 
lem might  be  undertaken.  A  vast  store  of  valuable  material 
has  been  compiled  by  the  Bureau  of  Mines  and  is  available  on 
application. 

DISCUSSION 

H.  L.  Seward  emphasized  the  importance  of  keeping  rec- 
ords in  order  to  save  coal,  especially  in  the  smaller  plants. 
The  large  plants  keep  good  records,  and  are  more  careful 
about  such  things,  but  for  the  sake  of  the  smaller  plants 
such  records  should  be  installed.  No  record  system  will  be  of 
much  use  unless  one  knows  just  what  things  to  record.  Some 
simple  form  can  be  devised  on  which  can  be  stated  the  amount 
of  fuel  and  water  used.  The  total  amount  of  coal  can  easily 
be  recorded  by  counting  wheelbarrow  loads.  When  the  daily 
forms  are  studied,  the  amount  of  coal  used,  the  ratio  of  water 
to  coal  for  a  particular  plant,  and  the  operating  conditions, 
can  be  easily  ascertained. 

Any  system  of  records  is  bound  to  increase  the  responsibility 
of  the  man  operating  the  plant.  If  he  signs  a  report  as  to  the 
basis  of  operation  and  repairs  made,  he  knows  that  just  where 
the  responsibility  begins  and  where  it  ends  can  be  easily 
checked. 

Perry  Baeicer  believed  that  in  connection  with  the  con- 
servation of  fuel  in  factories  equipped  with  steam  boilers,  the 
question  of  the  fuel  loss  which  occurs  in  the  operation  is  a 
matter  which  should  receive  attention,  and  which  will  ulti- 
mately show  what  saving  can  be  made. 

In  the  distribution  of  heat  in  the  operation  of  a  steam 
boiler,  first,  a  large  percentage  of  heat  comes  off  in  gas  and  is 
absorbed  by  the  boiler;  second,  there  is  a  large  loss  of  heat  up 
the  stack  during  combustion;  third,  there  is  the  loss  due  to 
unburned  gas;  fourth,  there  is  the  loss  of  combustible  mate- 
rial in  ashes  and  the  material  removed  from  the  grates,  and 
lastly,  there  is  the  loss  due  to  radiation  from  the  boiler. 

These  losses  can  be  divided  into,  first,  necessary  losses,  and 
second,  those  which  can  be  controlled.  The  gases  have  to  leave 
the  boiler  at  a  temperature  at  least  as  high  as  that  of  the 
steam  in  the  boiler.  All  heat  above  that  temperature  can  be 
cut  down.  By  a  brief  computation  it  can  readily  be  seen 
that  there  is  a  great  loss  of  energy  in  a  boiler  plant:  only 
about  fifty  per  cent  of  the  heat  in  the  fuel  goes  into  the  boiler, 
and  fifty  per  cent  is  lost.  Seventy-five  per  cent  of  that  fifty 
per  cent  could  be  controlled.  Simple  methods  either  in  chang- 
ing the  form  of  operation  or  changing  the  equipment  have 
reduced  it  10  to  50  per  cent  in  certain  cases. 

The  three  principal  controllable  losses  are  loss  of  heat  up 
the  stack,  the  loss  due  to  unburned  gases,  and  loss  in  the 
ashpit. 

In  considering  the  stack  loss  and  the  unburned-gas  loss, 
I  lie  jirocess  of  combustion  should  be  reviewed.  Coal  is  thrown 
into  the  fire  and  products  are  distilled  off  and  pass  through  the 
furnace.  They  are  burned  with  the  air  that  comes  through 
the  grate  or  over  the  fire,  and  should  go  out  of  the  stack  at  the 
boiler  temperature.  However,  if  in  their  passage  through  the 
furnace  thev  do  not  come  into  contact  with  sufficient  air  or  are 
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improperly  mixed,  or  have  their  temperature  suddenly  re- 
duced, they  leave  in  an  unburned  condition.  This  is  an  incom- 
plete combustion,  not  that  of  mixing  gases  and  air,  but  the 
incomplete  combustion  due  to  the  gases  passing  up  the  fuel 
bed.  This  is  the  well-known  water-gas  reaction.  The  carbon 
dioxide  formed  in  the  fuel  bed  passes  forward,  is  reduced  to 
carbon  monoxide,  and  that  in  turn  passes  through  the  furnace. 
This  sounds  somewhat  foreign  to  boiler  operation,  but  it  is 
surprising  to  find  that  on  careful  analysis  many  cases  which 
were  believed  to  be  due  to  insufficient  air  supply  are  due 
more  directly  to  the  process  outlined  above.  By  examining 
the  composition  of  the  average  fuel  gases,  jve  see  that  there  is  a 
possible  fuel  loss  of  over  16  per  cent.  Figures  on  the  analysis 
of  gases  through  the  furnace  show  the  combustion  loss  to  be 
six-tenths  of  one  per  cent. 

What  can  be  done  to  control  the  loss  of  heat  in  boiler 
operation?  The  three  different  elements  concerned  are:  first, 
the  type  of  fuel  used;  second,  the  firing  efficiency,  and  third, 
the  design  and  equipment.  In  these  times  we  cannot  complain 
about  the  kind  of  fuel.  The  fuel  is  very  inferior,  but  it  is  all 
we  can  get.  Some  New  England  plants  are  adapting  them- 
selves to  the  use  of  the  coal  they  now  have  to  use,  and  it  is  a 
patriotic  duty  as  well  as  a  necessity. 

As  to  firing  efficiency  and  equipment,  these  are  very  poor 
times  to  go  into  the  market  for  new  boiler  equipment.  Boiler 
and  heating  changes  which  can  be  effected  in  any  plant  are 
purely  a  matter  of  expediency.  In  a  plant  where  the  boilers 
were  run  ordinarily  with  about  10  per  cent  carbon  dioxide, 
there  was  a  fuel  loss  of  about  4  to  5  per  cent.  The  boilers 
were  raised  about  2  ft.  and  some  arches  put  in,  and  they  have 
since  maintained  continuously  14  per  cent  carbon  dioxide 
with  no  trace  of  unburned  gas. 

Another  element  which  makes  for  poor  boiler  efficiencj-  and 
which  can  be  easily  reduced  is  leaks  and  dirty  water  recep- 
tacles. Those  are  the  places  to  look  for  trouble  when  the 
temperatures  are  high.  The  question  of  air  leaks  in  the 
boiler  setting  is  another  item  which  of  course  has  received  the 
attention  of  all.  As  good  an  instrument  as  can  be  found  in 
the  small  plant  for  testing  this  is  a  lighted  candle  passed  over 
the  outside  of  the  boiler  once  a  week. 

In  conclusion,  cooperation  between  management,  engineers 
and  firemen  is  one  essential  feature  in  the  conservation  of  fuel. 
There  are  hundreds  of  engineers  who  are  ready  and  willing  to 
report  the  conditions  under  which  their  fuel  is  used  if  they 
have  the  proper  backing  of  the  management  and  the  available 
material  by  which  they  can  interpret  the  results  which  they 
obtained. 

R.  J.  S.  PiGOTT  said  that  the  fuel  situation  had  simmered 
down  to  a  question  of  boiler  operation  and  better  methods 
of  combustion.  In  this  section  of  the  country  the  best  way 
to  insure  this  is  to  use  the  underfeed-stoking  method.  During 
'  the  last  five  or  six  years  the  use  of  this  has  grown  with  leaps 
and  bounds,  the  reason  being  the  much  better  method  of  com- 
bustion which  is  obtained.  The  old  feeds  on  such  coal  as 
we  now  obtain  would  be  even  less  satisfactory.  As  an  instance 
of  what  the  difference  is,  Mr.  Pigott  said  he  knew  of  a  station 
that  changed  to  underfeeds  on  some  boilers  and  whose  coal 
factor  dropped  12  per  cent  as  soon  as  the  change  was  made. 
The  station  was  one  of  the  best-operated  ones  in  the  country, 
but  it  could  not  compete  with  the  underfeed. 

Two  of  the  principal  features  of  the  system  are  that  there 
is  a  proper  mixture  of  air  and  a  higher  temperature  during 
the  period  of  combustion.  The  air  is  blown  through  the  fire 
so  it  has  a  chance  to  mix  with  the  gas  on  its  way  to  the  surface 
of  the  fire,  and  the  lumps  of  coal  act  as  a  mixer.     Then  in  its 


further  passage  it  maintains  a  higher  temperature  while  com- 
bustion is  going  on,  and  the  use  of  equipment  resolves  itself 
into  a  matter  of  extensions,  and  the  only  way  we  can  put  in 
suitable  equipment  now  is  to  put  in  extensions.  We  must  turn 
to  the  underfeed  stoker,  and  for  industrials,  at  least,  great 
consideration  should  be  given  to  turbines  and  making  use  of 
low-pressure  steam  instead  of  high-pressure.  There  is  no  en- 
gineering excuse  for  the  use  of  high-pressure  steam  iu  power 
plants  such  as  we  find  all  over  the  New  England  states.  Most 
of  our  operations  could  be  carried  on  with  low-pressure  plants 
as  well  as  with  high-pressure  plants. 

We  find  operation  after  operation  run  on  high-pressure 
that  can  verj'  well  be  put  on  low-pressure  steam.  We  find  dry 
kilns  and  other  operations  allowed  to  run  over  the  Saturday 
and  Sunday  rest  periods,  thus  wasting  the  steam.  In  one  plant 
in  Bridgeport  the  over-pressure  load  on  Sunday  is  maintained 
and  wasted.  The  use  of  steam  in  other  connections  can  be 
made  equally  wasteful.  The  use  of  steam  engines  in  shops 
should  be  discouraged;  it  is  much  better  to  develop  all  the 
power  in  a  central  station  than  to  have  the  engines  scattered 
all  over  the  shop. 

A.  J.  German  believed  that  at  very  slight  expense  coal  can 
be  burned  more  economically  in  a  furnace  by  sloping  the  brick 
wall  of  the  furnace  instead  of  having  it  straight.  By  having 
the  wall  straight  it  becomes  very  hot,  and  all  the  gases  that 
are  coming  up,  instead  of  having  a  free  passage,  strike  the 
wall  and  ignite.  The  condition  of  the  combustion  can  be  im- 
proved very  simply  in  this  manner. 

Another  way  of  saving  coal  is  to  try  to  find  the  number  of 
boilers  that  can  most  economically  carry  the  various  loads. 
Take  a  factory  load  that  is  fairly  constant  during  the  day  and 
is  less  constant  at  night.  There  are  a  number  of  boilers  in  the 
factory,  and  the  question  is.  How  many  are  the  most  econom- 
ical? That  must  be  found  out  by  testing  the  whole  plant,  and 
the  best  thing  to  do  is  to  start  with  the  full  number  of  boilers 
and  cut  down  one  boiler,  then  run  through  the  week  ar-d  aver- 
age the  coal  used.  Then  cut  down  another  boiler,  and  so  on, 
until  the  number  you  can  run  most  economically  to  carry  the 
varj'ing  load  is  found. 

T.  W.  Russell,  State  Conservator  of  Coal  for  Connecticut, 
said  that  every  communication  from  Washington  on  the  gen- 
eral situation  is  to  the  effect  that  there  will  be  enough  coal 
to  go  around  provided  the  maximum  possible  amount  is  mined, 
and  then  the  largest  possible  efforts  made  in  the  way  of  econ- 
omy and  efficiency.  Here  at  this  end  of  the  line  there  is  noth- 
ing we  can  do  to  increase  the  production  at  the  mines.  The 
increase  at  the  mines  is  rather  sharply  fixed  by  the  physical 
limitation  of  the  number  of  coal  cars,  and  the  underlying  cause 
of  possible  fuel  trouble  in  this  country  is  the  physical  shortage 
of  coal  cars.  Therefore  it  seems  at  this  end  of  the  line  we 
must  devote  our  efforts  toward  securing  more  equal  distribu- 
tion of  coal,  and  that  the  greatest  efforts  and  most  fruitful 
efforts  can  be  put  in  along  the  line  of  increasing  the  efficiency 
of  every  pound  burned. 

Mr.  Russell  agreed  heartily  with  the  suggestion  made  by 
Professor  Breekenridge  that  committees  be  appointed  from  the 
Section  to  work  toward  the  increasing  of  efficiency.  The  state 
administration  office  has  given  considerable  time  to  this  ques- 
tion. It  has  almost  completed  the  appointments  for  the  state 
committee  on  coal  conservation  under  the  chairmanship  of  Mr. 
Charles  G.  Bell. 

The  Connecticut  Section  can  do  much  during  the  coming 
months.  The  poor  coal  dealers  have  been  filling  out  blanks 
much  more  than  they  have  been  endorsins'  checks  during  the 
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past  two  mouths.  The  Tederal  Trade  Commission  has  made 
a  survey  iu  order  to  get  a  number  of  facts  from  each  of  the 
coal  dealers.  But  in  our  work  there  is,  unfortunately,  an 
absolute  necessitj-  for  us  to  come  back  to  these  men  for  almost 
the  same  information  they  have  already  given  to  the  Commis- 
sion. This  information  is  buried  away  in  Washington  so  far 
as  any  immediate  availability  for  us  is  concerned,  and  it  is 
very  much  quicker  to  write  to  Mr.  Pigott  at  Bridgeport  than 
to  write  to  the  Federal  Trade  Commission  for  it.  I  hope  it 
may  be  possible  to  unify  matters  so  that  there  will  be  no 
duplication  of  work. 

The  coordination  of  work  should  be  considered  very  seri- 
ously. There  are  a  number  of  organizations  that  are  inter- 
ested and  are  working  more  or  less  independently,  but  we  must 
not  have  too  many  committees  and  too  many  blanks  to  do  good 
work.  Instead  of  having  a  local  committee  of  The  American 
Society  of  Mechanical  Engineers  in  New  Haven  and  a  local 
committee  of  the  Chamber  of  Commerce,  and  possibly  a  few 
other  local  committees,  it  would  be  more  logical  and  more  effi- 
cient to  hnvo  all  the  work  coordinated. 

FUEL  CONSERVATION  BY  THE  BUREAU 
OF  MINES 

By  0.  P.  HOOD,'  PITTSBURGH,  PA. 
Member  of  the  Society 

(Abstract  of  address) 

I  HAVE  been  asked  to  speak  about  the  Bureau  of  Mines 
and  what  it  is  doing  for  the  conservation  of  coal.  The 
function  of  the  Bureau  is  not  always  understood.  We  have 
certain  limitations — as  far  as  the  fuel  of  the  Bureau  of  Mines 
goes,  we  are  limited  to  the  fuels  belonging  to  or  for  the  use 
of  the  United  States  Government.  Instead  of  being  a  research 
laboratory  for  the  general  public,  we  must  perform  that  func- 
tion indirectly.  The  work  of  the  Bureau  of  Mines  is  primarily 
for  Uncle  Sam,  himself  a  fuel  user.  As  a  niser  of  something 
like  eight  million  dollars'  worth  of  coal  a  year  in  normal 
times,  the  Government  has  a  somewhat  varied  fuel  problem. 

At  the  beginning  of  the  war  our  director  asked  me  what  the 
Bureau  could  do  to  adapt  itself  to  the  particular  situation. 
Was  there  a  new  gospel  to  be  preached  ?  Was  there  something 
new  and  startling  that  ought  to  be  brought  out?  My  reply 
was  that  it  was  the  same  old  gospel  that  had  to  be  preached, 
that  it  was  only  a  question  of  different  values  and  different 
emphasis,  but  that  our  problems  were  exactly  the  same  prob- 
lems that  we  had  been  working  on  for  years. 

The  Bureau  is  taking  the  stand  just  at  present,  as  every 
engineer  would,  that  this  is  not  the  time  to  try  new  experi- 
ments, and  to  look  for  relief  from  some  new  invention,  or  from 
some  new  way  of  doing  things,  but  we  must  draw  on  the  well- 
known  and  well-tried  methods.  If  each  one  of  us  operating 
a  power  plant  or  having  anything  to  do  with  the  fuel  problem 
would  do  as  well  as  we  know  how  to  do  without  any  further 
instruction,  without  any  more  technical  information,  we  could 
save  about  ten  per  cent  of  our  fuel.  Perhaps  we  cannot  save 
that  a  year  from  now.  People  are  getting  busy;  the  higher 
price  of  coal  has  forced  them  to  take  this  gospel  more  seriously 
than  they  have  before,  and  so  the  proljlems  of  the'  Bureau  of 
Mines  are  not  so  essentially  different  in  these  war  times. 

Formerly  we  were  trying  to  make  war  on  waste,  trying  to 
find  out  the  fundamental  principles  involved  "in  the  use  of 
coal  and  to  get  people  to  believe  that  what  we  found  out  was 
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so.  The  emphasis,  however,  of  the  work  has  been  greatl.\ 
changed.  The  Bureau  believes,  or  has  believed,  that  educa- 
tional methods  were  in  the  long  run  the  sure  methods.  There 
is  a  growing  sentiment  which  comes  to  the  ears  of  the  Bureau 
from  a  great  many  directions  that  under  the  present  condi- 
tion of  things  some  power  must  be  used.  It  is  only  a  veiled 
reference  to  the  "big  stick."  It  seems  manifestly  unjust,  if  we 
are  to  be  limited  in  fuel,  that  in  the  same  industry  two  plants, 
one  of  which  is  using  its  coal  inefficiently  and  the  other  effi- 
ciently, should  be  treated  in  exactly  the  same  way  and  given 
the  same  amount  of  coal.  It  seems  as  though  there  should  be 
some  distinction.  It  «vould  mean  going  into  the  plants  and 
finding  out  the  facts.  We  who  have  tried  to  find  out  facts 
about  a  very  simple  plant  know  what  it  costs,  know  what  a 
tremendous  job  it  is,  and  how  poorly  equipped  most  plants  arc 
to  give  out  facts  with  regard  to  their  coal  consumption.  The 
educational  processes  are  of  immediate  value,  at  any  rate,  al- 
though they  may  not  be  the  only  means  which  may  have  to  be 
a]i]ilieil.  These  processes  must  be  speeded  up ;  they  must  be 
carried  on  with  a  magnitude  which  we  have  never  conceived 
of  before. 

General  pulilicity  and  the  creation  of  an  atmosphere  which 
will  be  favorable  to  fuel  economy,  rather  than  against  it,  will 
help  in  that  it  will  apply  to  about  20  per  cent  of  the  coal 
mined,  and  about  20  per  cent  of  the  coal  is  domestic  coal.  We 
must  influence  about  twenty  million  people  in  order  to  save 
a  piece  of  that  20  per  cent.  Suppose  that  they  could  save  10 
per  cent  of  it,  that  means  10  per  cent  of  20  per  cent,  which 
is,  roughly,  2  per  cent  of  the  whole.  To  interest  that  twenty 
million  people  means  publicity,  placards,  advertising,  and  all 
of  the  methods  the  Food  Administi'ation  employed,  for  ex- 
ample. 

About  63  per  cent  of  the  coal  mined  is  used  for  producing 
steam.  It  is  used  by  probably  a  quarter  of  a  million  fire- 
men, and  if  we  could  influence  and  train  that  quarter  of  a  mil- 
lion men  to  do  their  best,  we  would  be  doing  a  valuable  thing. 
In  order  to  reach  that  quarter  of  a  million  firemen  who  have 
the  coal  on  their  shovels,  educational  methods  on  a  large  scale 
nnist  be  used  again.  Like  all  good  teaching,  this  cannot  be 
done  by  correspondence-school  methods,  and  at  long  range. 
It  cannot  be  done  by  talking  about  fviel  economy  as  an  art. 
It  is  a  practice.  You  may  read  about  the  fundamental  prin- 
ciples on  which  it  is  based,  but  idtimately  you  must  be  taught 
by  the  hand,  and  taught  at  the  furnace  in  just  the  same  wav 
that  blaeksmithing  is  taught  at  the  anvil. 

The  particular  work  of  the  Bureau  perhaiis  can  be  divided 
into  three  main  headings.  There  is  the  purely  research  work, 
the  attempt  to  find  out  things  which  we  did  not  know  before. 
For  that  purpose  laboratories  have  been  provided.  The  work 
has  been  going  on  for  a  good  many  years,  but  it  is  not  going 
on  as  vigorously  today  as  we  could  wish.  The  Bureau  is  faced 
with  exactly  the  same  conditions  that  every  employer  of  labor 
is  facing.  We  are  losing  our  men,  we  are  breaking  in  new 
men,  and  we  no  sooner  get  them  broken  in  than  they  leave  us 
to  go  to  somebody  else,  and  the  solution  of  our  problem  is  thus 
interfered  with.  Above  all,  the  Bureau  is  adapting  itself  to 
the  new  problems  which  are  being  presented  to  it  because  of 
the  exigencies  of  the  war.  A  new  plant  is  just  being  com- 
pleted in  Pittsburgh,  and  it  represents  in  round  numbers  about 
a  million  dollars.  The  plant  is  given  up  very  largely  to  fuel 
work,  and  it  is  the  exponent  of  the  fuel  end  of  the  Bureau  of 
Mines. 

Another  line  of  work  in  the  Bureau  is  the  purchasing  of 
coal  under  contract.  The  Bureau  is  known  to  a  great  many 
through  this  activity  more  than  any  other,  perhaps,  in  that 
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the  Bureau  lias  stood  for  the  purchase  of  coal  on  specifications 
drawn  on  the  basis  of  B.t.u.  It  is  almost  needless  to  say  that 
under  the  present  conditions  the  contract  has  gone  glimmer- 
ing. We  no  longer  think  of  B.t.u. — we  have  gracefully  re- 
tired for  the  time  being,  but  we  will  come  back  stronger  than 
ever  when  this  trouble  is  over.  Tundamentally,  the  basis  is 
right,  but  the  country  is  faced  with  a  situation  which  we  have 
had  only  once  before :  namely,  we  have  a  sellers'  market  instead 
of  a  buyers'  market,  and  it  is  only  a  buyers'  market  that  can 
talk  about  B.t.u. 

I  looked  at  an  analysis  the  day  before  yesterday  of  coal  de- 
livered to  a  Government  building.  It  had  26  per  cent  ash  and 
23  per  cent  moisture.  Of  course,  we  realize  that  the  pressure 
to  increase  the  quantity  of  coal  mined  has  been  severe,  and  that 
in  the  speeding-up  process  anything  black  has  been  called  coal. 
Coals  which  run  around  8  per  cent  in  ash  in  normal  times  are 
now  running  in  the  neighborhood  of  12  to  15  per  cent  in  ash, 
and  if  that  extra  5,  G  or  7  per  cent  ash  in  the  coal  applies  to  all 
of  the  coal  mined,  it  means  that  the  apparent  increased  pro- 
duction in  coal  is  not  an  increase  in  coal,  but  an  increase 
in  ash. 

Professor  Breekeuridge's  experiments  at  the  St.  Louis  Ex- 
position seemed  to  show  that  in  the  coals  used  out  there,  for 
every  1  per  cewt  of  ash  increase  in  the  coal  the  efficiency  of 
the  good  coal  was  reduced  about  1%  per  cent.  There  is  no 
absolute  figure  for  that — it  will  vary  anjrwhere  up  to  2  or  3 
per  cent.  But  suppose  there  is  7  per  cent  inci'ease  in  ash  and 
10%  per  cent  decrease  in  efficiency  due  to  the  ash,  it  can  easily 
be  seen  what  that  means  to  the  coal  problem. 

It  can  be  seen  that  when  one  of  the  great  central-station 
managers  made  the  statement  that  to  produce  the  same  effect 
his  plant  was  compelled  to  burn  something  like  20  per  cent 
more  of  the  stuff  they  were  delivering  as  coal  than  they  used 
to  bum,  it  is  a  serious  thing. 

Our  mining  people  are  beginning  to  realize  this,  and  they 
are  going  to  do  better.  The  miner  himself  has  not  realized  tBat 
he  was  tying  up  a  good  many  coal  cars  to  haul  ash,  and  that 
many  of  his  efforts  were  vain  in  giving  us  that  stuff. 

There  is  another  phase  of  the  Bureau's  work.  The  fuel 
work  of  the  Bureau  was  intended  to  apply  to  coals  belonging 
to  or  for  the  use  of  the  United  States  Government.  We  are 
well  aware  that  if  they  have  any  gospel  to  preach  we  ought 
to  practise  it  at  home  or  in  our  own  plants.  In  the  Govern- 
ment plants  in  general  there  should  be  some  reasonably  high 
degree  of  efficiency.  There  are  a  number  of  Government  or- 
ganizations that  are  very  efficient  in  their  steam  practice, 
among  them  the  Navy  and  Treasury  Departments.  But  there 
are  some  organizations  of  the  Government  that  treat  the  coal 
problem  just  the  same  as  they  would  the  wrapping-paper  prob- 
lem. Coal  was  cheap,  of  course  it  had  to  be  bought,  and 
there  was  little  or  no  strong  organization  at  the  head  of  the 
engineering  side. 

The  Bureau  of  Mines  acts  as  a  consulting  engineer  to  the 
other  Government  bureaus  when  they  call  on  us  for  help  in 
that  way.  That  keeps  a  number  of  men  busy.  For  example, 
over  a  year  ago  the  Assistant  Secretary  of  the  Interior,  who 
had  the  Bureau  of  Mines  as  part  of  his  charge,  came  to  the 
conclusion  that  it  was  not  a  wise  and  economical  thing  to  send 
anthracite  coal  to  Montana,  Idaho,  Colorado  and  New  Mexico 
in  order  to  heat  the  Indian  schools ;  that  most  people  who  live 
out  there  had  to  bum  local  fuels,  and  he  could  not  see  why  the 
Indian  schools  could  not  do  the  same  thing.  Blanket  orders 
were  issued  that  no  anthracite  coal  was  to  go  west  of  the 
Mississippi  or  north  of  Kansas.  It  was  proved  conclusively 
that  they  could  not  keep  a  fire  over  niglit  unless  tliey  had  an- 


thracite coal.  The  Bureau  had  never  thought  before  of  trying 
to  conti'adict  this,  but  now  we  bought  an  ordinary  hot-blast 
stove.  We  had  small  supplies  of  coal  from  all  over  the  world 
there  at  the  plant,  and  we  proceeded  to  prove,  to  ourselves,  at 
any  rate,  just  what  kind  of  a  heat  curve  we  could  get  if  we 
would  learn  how  to  use  that  ordinary  hot-blast  stove,  which  -we 
could  recommend  to  an  Indian  school.  I  cannot  reproduce  the 
curve  for  you,  but  you  will  be  interested  to  know  that  it  is  not 
so  very  much  of  a  trick  to  learn  how  to  use  those  western  coals 
from  North  Dakota  and  Wyoming  so  they  can  keep  a  fire  just 
as  well  as  you  can  in  an  anthracite  burner.  Further  than  that, 
one  can  get  a  temperature  curve  from  the  heating  surface  of 
the  stove  that  compares  very  well  with  anthracite  burners.  In 
other  words,  the  Bureau  knows  that  it  is  just  a  matter  of 
knowing  how. 

The  Bureau  of  Mines  has  to  do  with  the  conservation  of  its 
own  fuel  and  its  own  plants  for  the  Government  service. 
Lately  there  has  been  a  change  in  accent  in  the  Bureau's  work. 
It  was  perfectly  evident  that  this  was  the  psychological  mo- 
ment for  the  propagation  of  right  doctrines;  that  this  was  the 
time  when  fuel  problems  must  be  discussed  on  a  sound  phys- 
ical and  economical  basis.  The  air  is  full  of  fuel  fallacies. 
As  an  illustration,  I  was  in  Tennessee  about  a  month  ago  look- 
ing over  a  number  of  plants  there,  and  I  ran  across  a  number 
of  instances  where  they  were  following  the  fallacy  I  hat  what 
you  need  is  to  get  the  fire  up  close  to  the  boiler  so  it  will 
absorb  heat.  What  was  the  use  of  having  the  boiler  way  off 
from  the  flames?     They  wanted  the  flames  to  hug  the  boiler  J 

In  all  this  work  there  is  going  to  be  a  large  amount  of  pub- 
licity on  fuel  matters  which  will  help  to  eliminate  the  most 
glaring  of  the  fuel  fallacies  and  will  educate  the  public  in  the 
proper  facts  of  the  matter. 

Just  what  can  the  Bureau  do  in  publicity  work  at  this  time? 
It  is  limited  in  its  funds  and  it  cannot  send  out  literature 
broadcast.  If  one  wants  anjrthing  the  Bureau  has,  one  must 
write  and  ask  for  it,  and  can  have  just  one  copy.  Now  it  i» 
evident  that  we  cannot  carry  on  a  great  fuel  propaganda  under 
such  circumstances. 

A  number  of  organizations  in  Washington  believe  it  is  their 
duty  to  feature  fuel  propaganda.  It  is  perfectly  natural,  per- 
haps, to  expect  that  the  Fuel  Administration  should  do  that, 
and  almost  equally  evident  that  the  Bureau  of  Mines  should 
do  something  of  the  sort.  The  Geological  Survey  has  been 
doing  something  of  the  sort  for  years  in  its  particular  field, 
and  so  has  the  Chamber  of  Commerce.  The  Food  Administra- 
tion is  in  the  fuel  game  for  perfectly  good  reasons.  The  De- 
partment of  Agriculture  in  its  domestic-economy  work,  which 
applies  directly  to  the  farmer's  wife,  is  considering  the  ques- 
tion. 

In  this  time  of  stress  the  engineering  societies  ought  to  do 
something  in  this  field.  The  members  of  these  societies  have 
the  technical  information  to  give  that  will  set  the  thing  going 
correctly.  It  is  desirable  that  in  some  way  the  technical  in- 
formation given  out  shall  be  consistent.  It  is  not  desirable 
to  have  anything  advocated  in  one  way  in  one  place  and  an- 
other way  in  some  other  place.  The  proper  function  of  the 
Bureau  of  Mines  at  this  time  is  to  try  to  influence  the  sources 
of  information  to  publish  fuel  propaganda;  to  act  as  consult- 
ing engineers  to  any  of  these  organizations  that  we  can  induce 
to  let  us  see  their  manuscripts. 

It  would  be  presumptuous  for  the  Bureau  of  Mines  and 
its  limited  staff  of  engineers  to  perform  this  function  alone. 
We  want  the  backing  and  we  want  to  be  able  to  reflect  the 
knowledge  and  good  judgment  of  the  engineers  of  the  country, 
and  so  there  has  been  appointed  by  the  Engineering  Council 
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a  committee  from  the  engineering  societies  to  act  as  controlling 
engineers  to  the  Bureau  of  Mines  in  helping  to  guide  the  tech- 
nical information  which  is  being  disseminated. 

DISCUSSION 

E.  H.  LocKwooD  related  some  experiments  he  had  made  in 
his  laboratory  on  keeping  the  doors  of  the  boiler  open  and 
seeing  what  effect  this  had  on  the  temperature  of  gases  leaving 
the  boiler. 

In  making  some  tests  with  a  smaU  boiler,  he  found  that 
when  he  closed  the  grates  in  the  door  he  got  a  certain  tempera- 
ture, and  when  he  opened  the  grates  Vs  in.  the  thermometer 
went  up  10  to  15  deg.,  which  implied  that  air  coming  in  the 
front  door  made  a  hotter  fire.  He  opened  the  grates  stUl  wider, 
and  the  thermometer  began  to  go  down,  and  it  was  perfectly 
plain  that  in  order  to  get  a  maximum  temperature  he  had  to 
move  the  grates  in  the  door  open  a  certain  amount. 

C.  H.  Bromley  said  that  the  engineers  have  been  preaching 
and  learning  how  to  save  coal  for  many  years,  and  yet  they 
know  nothing  about  burning  coal  economically!  The  magni- 
tude of  the  waste  must  be  brought  home  now  with  sufBcient 
force  to  make  us  do  what  we  already  know  how  to  do.  That 
is  the  chief  problem,  and  is  the  reason  for  wide  publicity  that 
will  move  men  to  do  what  they  know  how  to  do. 

Any  man  who  knows  steam-boiler  work  knows  that  20  per 
cent  of  the  coal  burnt  under  them  is  wasted.  That  is  a  very 
conservative  estimate;  we  could  say  more  accurately  that  the 
avoidable  loss  in  steam  production  is  35  per  cent  to  40  per 
cent.  But  to  be  conservative  call  it  20  per  cent,  and  we  have 
a  loss  of  45,000,000  tons  avoidable  waste  per  aimum.  Reduc- 
ing the  figure  to  $5  a  ton,  we  get  an  average  figure  of  $225,- 
000,000  as  the  money  loss  per  annum. 


Another  serious  loss  that  occurs  in  boiler  operation  is  due 
to  the  design  of  the  stoker.  The  stoker  has  been  brought  to 
a  very  fine  state  of  perfection,  but  unfortunately  no  stoker 
builder  has  incorporated  in  his  particular  stoker  the  two  fea- 
tures necessary  to  make  his  machine  perfect  commercially. 
The  losses  due  to  the  combustion  in  the  ash  are  running  now, 
in  the  average  well-conducted  plant,  from  20  per  cent  to  50 
per  cent.  Some  stokers  have  air  admission  to  the  dump  plate, 
many  of  them  have  not;  some  have  clinker  breakers  at  the 
clinker  or  dump  grate  to  break  up  the  clinkers  with  the  air 
admitted  in  the  fire  bed  of  the  stoker.  What  is  wanted  is  a 
combination  of  air  orifices  or  openings  that  will  not  clog  up, 
and  through  which  air  wiU  be  admitted  directly  to  the  clinker 
as  it  is  formed,  so  that  we  may  burn  the  carbon  up.  It  was 
estimated  several  years  ago  that  Germany  was  losing  approxi- 
mately 4,000,000  tons  of  combustible  a  year  due  to  losses  in 
the  ashpit.  Our  loss  in  that  respect  is  running  very  close  to 
8,500,000  tons  of  combustible.  These  are  staggering  figures, 
such  as  we  need  to  stimulate  us  to  action.  That  45,000,000  tons, 
which  may  be  taken  as  fair  waste,  means  not  only  money  loss, 
but  it  means  tying  up  approximately  900,000  fifty-ton  cars,  a 
very  serious  thing. 

In  the  Rainey  resolution  introduced  before  Congress  in  May 
1917,  it  was  alleged  that  over  200,000,000  tons  of  coal  a  year 
are  wasted  in  mining.  The  eight-hour  day  granted  in  May 
1916  is  responsible  for  that  loss  in  production.  It  has 
amounted  in  five  months  in  the  anthracite  industry  to  over  two 
million  tons  of  coal,  and  if  you  look  for  the  anthracite  mines 
on  the  coal  map  you  can  find  them.  The  big  problem  seems 
to  be  at  the  present  time  to  learn  how  to  bum  lower  grades 
of  fuel.  That  must  be  done  through  stokers  or  through  better 
coal.  We  wOl  have  to  be  moved  to  action  by  startling  figures 
so  that  we  may  do  what  we  know  how  to  do. 
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ANY   scheme   of   industrial   production   to   be    eflScient 
must  embody,  among  others,  the  following  points: 

1  The  proper  purchasing  of  the  proper  raw  materials 

2  The  storing  of  this  material  so  that  it  will  be  safe  and  ac- 

cessible 

3  The  rapid  and  economical  transfer  of  material  from  the 

stock  room  to  the  factory  as  needed 

4  The  progress  of  material  from  machine  to  machine  and  de- 

partment to  department  with  a  minimum  of  handling  and 
without  congestion 

5  The  maintenance  of  a  proper  system  of  inspection  of  work 

in  progress 

6  Forms,  transfer  cards,  etc.,  that  require  nothing  in  flUing  in 

but  the  ability  to  read  and  make  legible  figures 

7  The  handling  of  time  cards  first  by  a  man  familiar  with  shop 

details 
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8  Remuneration  that  will  bring  out  the  workman's  best  efforts 
in  regard  to  quality  and  quantity  of  output. 

» 

Purchase  of  Raw  Materials 

The  proper  purchasing  of  the  proper  raw  materials  is  a 
commercial  matter.  It  means  buying  the  right  quantity  at  the 
right  time  and  at  the  right  price,  and  is  largely  a  matter  of 
judgment  which  almost  amounts  to  instinct  in  some  men.  Re- 
garding quantity,  the  man  who  buys  should  be  in  close  touch 
with  both  the  sales  and  the  production  ends  of  the  business. 
Buying  a  large  supply  of  a  certain  raw  material  at  a  low  price 
is  of  absolutely  no  advantage  if  the  interest  on  the  money 
required  to  make  the  purchase  offsets  the  saving  before  the 
material  is  used  up. 

Proper  raw  materials  should  be  specified  by  the  production 
or  engineering  department;  many  a  2  per  cent  off  has  devel- 
oped into  10  per  cent  on  because  the  goods  were  not  proper 
for  the  use  to  which  they  were  to  be  put,  and  the  purchasing 
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agent  will  usually  benefit  by  taking  the  advice  of  the  man  in 
the  shop,  since  three  times  out  of  four  the  latter  will  be  right. 

Storing  Eaw  Materials 

The  arrangement  of  the  raw-stoek  room  must  be  such  as 
to  require  a  minimum  of  effort  both  in  getting  the  goods  in 
and  passing  them  out  as  required.  The  specific  arrangement 
and  fonstruetion  of  the  various  bins  and  racks  depend  on  the 
character  and  quantity  of  the  goods,  and  these  in  turn  on  the 
requirements  of  the  business.  Only  the  most  general  rules  can 
be  laid  down,  as  the  details  of  each  store  room  must  be  worked 
out  to  suit  the  particular  case.  Accessibility,  visibility  and 
cleanliness  are  important  points  to  keep  in  mind,  and  no  sacri- 
fice of  these  should  be  permitted.  A  stock  room  is  built  but 
once,  but  is  used  every  day  for  years,  and  the  manufacturer 
can  well  afford  to  spend  whatever  may  be  necessary  to  get  the 
best  and  most  economical  arrangement  and  construction. 

Equally  important  is  some  method  by  which  the  stock  man 
can  tell  at  once  the  exact  quantity  of  a  given  material  on  hand, 
and  this,  too,  with  the  least  labor,  clerical  or  otherwise.  One 
of  the  easiest  ways  to  accomplish  this  is  by  means  of  a  card 
index  consisting  of  the  standard  3-in.  by  5-in.  cards,  with  col- 
umns for  "Date,"  "In,"  "Out"  and  "On  Hand,"  re- 
spectively. 

The  Moving  op  Material 

The  rapid  and  economical  transfer  of  material  from  the 
stock  room  to  the  factory  as  needed  is  emphatically  a  problem 
that  must  be  worked  out  according  to  the  conditions.  How  the 
material  is  handled,  whether  loose,  in  bundles,  barrels,  tote 
boxes  or  singly;  and  whether  transported  on  barrows,  trucks, 
motor  trucks,  hand  trolleys,  monorail  or  traveling  crane,  de- 
pends on  the  material  and  the  character  of  the  buildings.  The 
less  man  power  used,  particularly  under  present  conditions, 
the  better. 

The  progress  of  the  material  from  machine  to  machine 
and  department  to  department  must  be  effected  with  a 
minimum  of  handling  and  without  congestion.  All  move- 
ments of  material  should  be  in  one  direction,  and  in  as  nearly 
straight  lines  as  possible,  from  the  raw-stock  room  to  the  as- 
sembling lioor,  the  finished-store  room,  or  the  shipping  de- 
partment, whichever  its  ultimate  destination  may  be.  Means 
should  be  provided  to  trace  the  progress  of  all  material  through 
the  factory  so  that  just  what  progress  is  being  > made  may  be 
known  and  the  responsibility  fixed  for  any  delay. 

IN.SPBCTION  op  Work  in  Progress 

A  proper  system  of  inspection  of  work  in  progress  must 
be  maintained,  as  it  insures  against  unnecessary  labor  on 
spoiled  or  defective  parts,  and  also  permits  steps  to  be  taken  at 
once  for  the  replacement  of  these  parts  and  avoids  delay  in 
the  final  assembling. 

It  is  not  always,  or  even  usually,  necessary  to  maintain  an 
inspection  department  for  this  work.  Each  operator  can  in- 
spect the  work  done  when  the  part  comes  to  him,  and  if  it  is 
made  to  his  interest  to  do  so,  and  to  his  detriment  not  to  do  so, 
the  inspection  will  be  even  better  done  than  by  the  class  of 
help  found  attached  to  many  inspection  departments. 

In  one  instance  that  comes  to  mind,  where  the  product  was 
particularly  well  adapted  to  piece  work,  the  management 
hesitated  to  install  it  on  account  of  the  cost  of  the  inspection. 
A  system  of  bonuses  for  the  detection  of  errors  and  fines  for 
failure  to  detect  them  was  worked  out,  with  the  result  that  not 


only  was  the  quantity  of  the  output  largely  increased  but  also 
its  quality,  while  the  cost  was  very  materially  lowered — and 
this  with  all  the  inspection  done  by  the  regular  machine  hands 
and  assemblers. 

Simple  Forms  Desirable 

Nothing  beyond  the  ability  to  read  and  make  legible 
figures  should  be  required  in  filling  out  forms,  transfer  cards, 
etc.  Shop  men  are  not  bookkeepers,  and  they  usually  resent 
all  attempts  to  make  them  such.  Where  conditions  are  right, 
some  form  of  time  stamp  can  be  used  to  record  the  beginning 
and  ending  of  a  given  operation ;  if  this  method  is  not  practical 
cards  can  be  so  designed  that  all  the  workmen  has  to  do  is  to 
record  the  exact  start  and  finish  time. 

Whatever  form  these  records  take  they  must  be^sed  as  the 
foundation  not  only  on  which  costs  are  built  but  also  on  which 
the  payroll  is  made  up.  The  workman  is  not  interested  in 
costs  but  he  is  vitally  interested  in  the  payroll,  and  if  he  is 
obliged  to  give  correct  data  for  compiling  costs  in  order  to 
insure  the  correct  amount  in  his  pay  envelope,  he  will  be  very 
careful  in  filling  out  his  time  cards. 

Time  cards  on  reaching  the  oflEice  should  go  first  to  some 
one  who  is  familiar  with  shop  details.  WhUe  the  correct  num- 
ber of  hours  may  appear  on  the  card,  the  time  may  not  be 
charged  to  the  right  job.  The  man  who  first  handles  these 
cards  should  be  so  familiar  with  the  shop  that  he  can  not  only 
judge  whether  the  time  has  been  charged  to  the  proper  order, 
but  also  whether  the  time  so  charged  is  reasonable  for  the 
work  done.  If  he  is  in  doubt  the  card  or  cards  can  be  at  once 
returned  to  the  shop  for  correction  while  the  matter  is  fresh  in 
the  minds  of  the  foreman  and  the  workman.  This  will  avoid 
the  recording  of  incorrect  data.  Millions  have  been  spent  in 
the  shops  of  this  country  in  the  last  twenty  years  by  labori- 
ously recording  erroneous  cost  data,  because  the  man  who  made 
the  record  did  not  know  whether  the  data  were  correct  or 
not. 

While  the  recording  of  cost  data  is  a  clerical  job  and  proper- 
ly belongs  to  the  accounting  department,  the  collecting  of  cost 
data  is  an  engineering  job  and  must  be  done  by  men  trained 
in  the  practical  work  of  the  shop ;  men  who  can  tell  at  a  glance 
whether  the  particular  work  specified  was  performed  on  a 
given  piece,  and  whether  the  time  alleged  to  have  been  so 
spent  is  reasonable  for  the  work  done. 

Erroneous  costs,  like  erroneous  drawings,  are  worse  than 
useless.  Not  only  is  the  time  spent  in  their  preparation 
wasted,  but  they  lead  astray  men  who  without  them  would 
usually  come  out  all  right  by  the  exercise  of  their  own  common 
sense. 

Eemunbration  Should  be  Measured  by  Output 

The  remuneration  received  by  the  workmen  must  be  such 
as  will  bring  out  the  best  there  is  in  him  both  as  to  quantity 
and  quality  of  his  output.  I  sometimes  think  that  the  whole 
scheme  of  remunerating  human  effort  is  wrong.  We  pay  by 
the  hour,  the  day,  the  week,  and  occasionally  by  the  year. 
What  we  are  attempting  to  get  is  the  product.  Why  pay  this 
man  so  much  for  a  hour  of  his  time  when  what  you  really 
want  is  inlet  valves,  or  that  man  so  much  for  a  day  of  his 
time  when  what  you  want,  and  all  you  want  from  him,  is  cam- 
shafts ? 

While  human  nature  is  as  it  is,  the  paying  of  so  much  money 
for  so  much  time  will  only  result  in  an  effort  on  the  part  of 
the  employer  to  get  as  much  as  possible  for  as  little  money  as 
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possible,  and  on  the  part  of  the  employee  to  get  as  much 
money  as  he  can  for  the  smallest  possible  output.  While  the 
workman  is  taught  that  the  wealth  of  the  world  is  the  result 
of  his  labor,  he  has  not  been  taught  that  if  he  shirks  his  task 
he  detracts  just  so  much  from  that  wealth  and  consequently 
from  his  share  of  it,  so  that  in  the  end  his  shortcomings  come 
back  on  himself. 

What  we  all  need  to  bring  out  the  best  there  is  in  us,  is 
incentive.  Under  the  time-wage  system  there  is  no  incentive 
for  any  man  to  do  more  than  is  sufficient  to  keep  the  boss  off 
of  his  back  and  hold  his  job.  To  those  who  are  troubled  with 
this  problem,  and  with  the  prevailing  idea  of  making  work  for 
as  many  men  as  possible,  a  very  potent  remedy  is  an  op- 
portunity for  the  man  to  add  a  dollar  or  two  to  his  weekly 
earnings  in  return  for  a  little  extra  effort.  Get  away  from 
the  idea  that  there  should  be  a  limit  to  what  a  man  may  earn 
in  a  given  trade.  Let  the  workman  understand  that  you  re- 
quire output.  The  more  pieces  he  finishes,  the  lower  your  cost. 
If  he  doubles  his  output,  as  he  can  and  will  in  many  cases,  your 
cost  per  piece  is  much  less,  as  you  have  twice  the  output  with 
practically  the  same  overhead. 

How  to  accomplish  this  is  a  matter  each  manager  must  settle 
for  himself.  There  are  inniunerable  schemes  under  all  sorts  of 
names.  Whether  you  use  straight  piece  work,  differential  piece 
work,  the  premium  plan,  a  bonus  system  or  what  not,  depends 
on  your  conditions.  While  there  may  be  no  best  system,  gen- 
erally speaking,  there  is  always  a  best  system  for  each  in- 
dividual plant.  There  should  be  no  antagonism  between  em- 
ployee and  employee,  their  interests  should  be  identical — 
namely,  to  add  the  greatest  possible  amount  to  the  wealth  of 
the  world  in  order  that  they  may  have  the  greatest  possible 
comfort  and  enjoyment  of  it. 

To  get  the  best  of  competitors,  make  the  pay  and  the  work- 
ing conditions  in  your  plant  better  than  those  in  any  other 
plant  in  your  line.  Get  the  good  men,  give  them  a  chance  to 
earn  all  they  can  on  some  equitable  plan,  and  they  will  do  the 
rest.  When  you  set  a  price  for  a  piece  of  work,  be  sure  that 
the  price  is  just,  and  then  stick  to  it  no  matter  what  the  earn- 
ings may  be.  Much  of  our  trouble,  and  much  of  the  antago- 
ism  shown  by  labor  organizations  to  all  forms  of  piece-rate 
and  profit-sharing  payment  for  labor,  is  the  direct  result  of 
improper  rates,  fixed  through  lack  of  knowledge  of  what  can 
be  done,  and  lack  of  moral  courage  on  the  part  of  the  em- 
ployer to  stand  the  consequences  of  a  situation  brought  about 
by  his  own  ignorance  or  carelessness. 

Planning,  Routing,  Etc. 

So  far  we  have  been  considering  only  what  is  applicable  to 
the  small  and  medium-sized  shop,  which,  in  the  aggregate, 
covers  a  large  percentage  of  the  total  production.  The  large 
shop  is  in  a  position  to  go  very  much  farther  along  the  Unes 
of  planning  and  routing  than  the  small  concern  can. 

There  is  one  best  way  to  do  every  job  in  a  given  shop.  There 
is  one  best  machine  for  the  operation,  one  best  sequence  of 
operations,  and  one  best  tool  and  cutting  speed  and  feed  to 
use.  If  the  material  is  purchased  on  rigid  specifications,  so 
that  it  comes  uniform,  it  is  perfecth'  practical  to  have  a  plan- 
ning department  which  will  give  to  the  shop  the  sequence  of 
operations,  the  machine  to  be  used  for  each  operation,  the 
cutting  too!  to  be  used,  and  the  speed  and  feed  under  which  it 
shall  be  operated. 

In  the  small  shop,  whether  it  operates  its  own  foundry  or 
buys  its  castings  from  a  jobbing  foundrj',  the  castings  do  not 
usually  come  of  such  uniform  texture  as  to  make  this  planning 


practical.  The  most  feasible  plan  in  a  shop  of  this  size  is  to 
have  the  foreman  do  the  routing,  and  put  the  entire  sequence 
of  operations,  together  with  the  character  of  the  tools,  speeds  \ 
and  feeds,  in  his  charge.  With  a  competent  man  having  the 
necessary  data  in  charge  of  the  routing,  and  material  of  uni- 
form texture,  very  satisfactory  results  can  be  obtained. 

The  machine  shops  of  the  country  owe  a  deep  debt  of 
gratitude  to  the  late  Fred  W.  Taylor  and  his  associates  for 
their  work  along  these  lines.  Mr.  Taylor's  paper  before  the 
A.  S.  M.  E.  on  the  Art  of  Cutting  Metals  is  a  fitting  companion 
to  his  former  paper  on  A  Differential  Piece  Rate.  The  only 
trouble  is  that  neither  of  them  is  applicable  in  its  entirety  to 
any  shop,  and  their  introduction  into  a  given  shop  must  be 
in  the  hands  of  men  who  will  select  only  the  part  which  is 
practical  in  that  shop.  While  the  modem  tool  room  and  the 
idea  of  having  all  tool  grinding  done  in  the  tool  room  and 
not  by  the  individual  workmen  is  the  proper  thing  in  the  larger 
shops,  it  is  not  practical  in  a  large  majority  of  the  small  and 
medium-sized  institutions.  The  solution  of  the  problem  in  the 
smaller  shop  is  competent  supervision. 

It  should  be  the  principal  duty  of  the  department  foreman 
to  see  that  proper  feeds  and  speeds  and  proper  cutting  tools 
are  used  on  every  job.  In  many  shops  the  foreman  is  expected 
to  do  routine  work  himself.  Any  man  who  is  competent  to 
act  as  foreman,  and  has  charge  of  more  than  five  or  six  men, 
can  be  of  more  value  to  the  firm  if  he  spends  his  entire  time 
in  the  direction  of  the  others.  He  should  have  his  finger  on 
every  man  all  the  time,  and  do  for  his  gang  just  what  the 
planning  and  routing  department  would  do.  If  he  is  the  right 
man  for  the  job  he  can  do  this  better  than  any  centralized  de- 
partment, because  unexpected  complications  are  bound  to 
arise  which  a  competent  foreman  can  straighten  out  im- 
mediately. 

Jigs  and  Fixtures 

Just  how  far  any  shop  can  afford  to  go  and  how  much  money 
it  can  spend  for  jigs  and  fixtures  depends  on  the  class  and 
character  of  its  work.  On  standard  manufacturing,  proper 
jigs  and  fixtures  will  permit  the  work  to  be  done  with  practical- 
ly unskilled  labor,  and  the  modern  tendency  is  to  make  machine 
hands  and  not  machinists — the  employer  has  probably  gone 
entirely  too  far  in  this  direction.  With  proper  jigs  and 
fixtures  and  a  proper  tool-room  equipment,  any  man  of  or- 
dinary intelligence  can  soon  be  taught  to  perform  a  certain 
operation  or  operations  so  that  his  output  is  all  that  could 
be  accomplished  by  the  most  expert  machinist.  There  has  been 
altogether  too  much  of  a  tendency  to  consider  the  operator  as 
simply  an  attachment  to  the  machine.  The  idea  is  that  once  a 
green  man  has  been  broken  in  to  perform  certain  operations, 
he  can  earn  a  fair  wage  on  these  operations  though  he  be  al- 
most worthless  on  any  other  job.  This  is  a  shortsighted  policy 
and  the  machine  shops  today  are  suffering  from  it.  The  work- 
man feels  that  he  is  simply  a  part  of  the  machine.  In  order 
to  earn  a  living  wage  he  must  stick  to  the  little  job  which  he 
has  been  taught  to  perform,  and  he  resents  the  treatment.  A 
dissatisfied  employee  is  never  profitable,  and  the  sooner  the 
employers  wake  up  to  this  fact  the  better  for  all  concerned. 

While  it  is  true  that  this  is  an  age  of  specialists,  is  it  not  also 
true  that  before  a  man  can  be  a  specialist  on  one  phase  of  a 
given  occupation  he  must  first  have  a  good  general  knowledge 
of  that  occupation  as  a  whole?  Is  it  logical  to  expect  to  make 
a  specialist  on  the  cylinder-boring  machine  who  has  no  knowl- 
edge of  the  rest  of  the  machine  trade?  A  man  may  be  an  ex- 
pert in  doing  a  certain  thing  so  long  as  the  conditions  are 
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uniform,  but  the  moment  be  is  confronted  with  some  unusual 
condition  he  must  fall  back  on  his  general  knowledge.  In 
machine  work,  as  in  every  other  line,  the  larger  a  man's  gen- 
eral knowledge  of  the  business,  the  more  expert  he  will  become 
in  some  special  branch. 

The  above  is  a  brief  statement  of  the  principles  upon  which 
successful  industrial  production  is  based.  Although  most  of 
them  are  self-evident,  there  is  danger  of  losing  sight  of  them 
in  these  days  of  abnormal  conditions.  To  obviate  this  danger 
it  might  be  well  to  append  the  following  heresies: 

a  The  shortening  of  the  w-orking  day  has  been  one  of  the 
most  serious  drawbacks  in  the  effort  toward  increased  produc- 
tion and  lower  cost.  It  has  been  detrimental  alike  to  employer 
and  employee. 

6  None  of  us  can  produce  enough  in  eight  hours  to  enable 
us  to  live  as  we  want  to  live  and  enjoy  the  luxuries  we  have 
grown  to  consider  necessities. 


c  American  supremacy  in  manufacturing  has  come  largelj' 
through  ability  to  judge  what  was  good  enough  for  the  job. 
Those  who  waste  time  and  money  trying  to  find  whether  a 
given  job  cost  $9.42  or  $9.47  fail  to  realize  that  all  costs  are 
only  a  more  or  less  close  approximation,  and  that  the  same  job 
can  never  be  duplicated  at  exactly  the  same  cost. 

d  Our  whole  scheme  of  making  machine  hands  is  wrong,  and 
unless  we  get  busy  and  revive  the  almost  extinct  species  called 
"  general  machinists  "  we  are  going  to  lose  out  in  the  race  for 
mechanical  supremacy. 

e  In  spite  of  our  boasted  ingenuity,  our  present  enemies  had 
us  beaten  mechanically  because  they  trained  men  for  the  job 
for  which  they  were  best  fitted.  Unless  they  are  all  killed  off 
or  we  change  our  ways  they  will  do  it  again.  You  cannot  make 
a  superintendent  out  of  a  man  who  has  only  the  capacity  of  a 
gang  boss. 

f  We  must  get  away  from  the  fads  now  in  vogue,  and  must 
employ  men  to  fit  the  job. 
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The  Crippled  Soldier 

To  THE  Editor: 

"  Though  far  apart,  we're  one  at  heart, 
In  the  homelands  of  the  free." 

It  is  for  the  second  reason  that  I  wish  I  could  have  been 
present  to  listen  to  and  discuss  in  person  the  interesting  paper 
on  the  crippled  soldier  read  by  any  old  friend.  Major  Frank 
B.  Gilbreth,  E.  K.  C. 

For  the  past  1000  days  or  more  we  in  England  have  suf- 
fered in  spirit  with  the  maimed  heroes  back  from  the  front, 
and  have  had  daily  ocular  jDroof  of  the  urgent  necessity  of 
supporting  any  movement  to  make  them,  where  possible, 
healthy,   happy   and   productive   citizens   again. 

Much  has  been  done,  but  plenty  of  scope  still  exists  for 
the  engineer,  the  scientist  and  others  to  exercise  their  talents 
in  devising  improved  methods  and  channels  to  assist  the  ever- 
growing army  of  sufferers,  whether  victims  of  the  war  or  of 
industry,  and  I  hope  that  all  classes  of  society  in  the  allied 
countries  will  enter  heart  and  soul  into  the  campaign. 

In  Europe,  where  scientific  management  and  motion  study 
have  not  yet  made  the  headway  we  could  wish,  its  teachings 
being  unknown  to  the  majority,  greater  difficulty  in  establish- 
ing Major  Gilbreth's  recommendations  will  be  encountered 
than  in  the  U.  S.  A.,  for  you  have  already  introduced'  and  are 
profiting  by  accurate  measurement. 

I  feel  sure,  however,  that  w-hen  you  have  shown  what  can 
be  done,  we  shall  be  glad  to  avail  ourselves  of  your  practical 
experience  and  achievements.  To  instance  the  prejudice  and 
lack  of  imagination  existing  here,  I  quote  from  a  reply  written 
recently  by  a  Government  department  whose  attention  had 
been  drawn  to  some  of  Major  Gilbreth's  instruments  of  pre- 
cision : 

"  Although  these  matters  have  obviously  considerable 
interest  in  appropriate  spheres,  it  is  not  thought  that  such 
apparatus  as  is  described  presents  sufficient  advantages  and 
utility  from  the  point  of  view  of  possible  assistance  to  crippled 


soldiers  as  to  justify  any  further  action  being  taken  in  the 
matter." 

The  pity  of  it!  - 

Nevertheless  we  must  not  be  discouraged,  but  must  keep  on 
hammering  away  until  the  rust  is  dispersed  and  the  true 
metal  appears.  We  know  it  is  there,  and  that  sooner  or  later 
it  must  be  reached,  and,  as  a  result,  the  lot  of  all  cripples 
made  more  contented  and  easier. 

James  F.  Butterworth. 

London,   England. 

Cooling  of  Water 

To  THE  Editor  : 

The  curves  of  cooling  efficiency  in  the  paper  on  The  Cool- 
ing of  Water  for  Power  Plant  Purposes,  presented  by  Prof. 
('.  C.  Thomas  at  the  Annual  Meeting,  are  of  great  use  in  pre- 
determining the  size  of  pond  for  a  given  duty.  It  is  ques- 
tionable, however,  if  the  expression  connecting  efficiency  and 
temperatures:  namely,  E  =  {T^  —  T,)/{T^  —  Tm),  is  ap- 
plicable outside  ef  certain  narrow  limits  of  wet-bulb  tempera- 
tures Tw  Some  readings  taken  recently  on  a  Thomas  nozzle 
in  cold  weather  were  as  follows : 

Temperature  of  hot  water,  deg.  fahr 115  91 

Temperature  of  cold  water,  deg.  fahr  .    .   S5  68 

Temperature  of  air,  deg.  fahr ...   31  26 

Pressure  at  nozzle,  inches  of  mercur>' .  .8  10 

Efficiency,  per  cent .36  35 

Character  of  spray Fine  Fine 

In  calculating  the  efficiency  the  wet-bulb  temperature  was 
assumed  equal  to  the  dry-bulb.  For  the  same  conditions  the 
chart  of  Fig.  9  indicates  efficiencies  from  55  to  65  per  cent. 
In  other  words,  if  this  chart  were  used  to  predict  cooling  for 
winter  conditions,  temperatures  of  sprayed  water  would  be 
indicated  much  lower  than  those  actually  obtainable. 

This  phenomenon  can  be  explained  by  the  fact  that  cooline 
by  evaporation  goes  on  less  readily  in   cold   weather  than  in 
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warm.  Thus,  suppose  the  air  rising  through  the  spray  is 
heated  25  deg.  fahr.  Then  the  volume  of  air  required  to  take 
up  1  lb.  of  moisture  or  "  absorb  "  about  1000  B.t.u.  will  be 
as  follows: 


Air  required,  cu.  ft 2500 

Wet-bulb  temp.,  deg.  fahr.     30 


1800 
40 


1300 
50 


1000 
60 


750 
70 


600 


500 
BO 


In  warm  weather  only  one-third  to  one-fifth  as  much  air  is 
needed  to  take  up  the  same  heat. 

This  decrease  in  relative  eflficieney  of  cooling  was  noted 
some  time  ago  in  the  analysis  of  cooling-tower  performances. 
For  this  purpose  a  coefficient  of  heat  dissipation  was  used, 
equal  to  the  heat  units  per  hour  per  degree  difference  of  tem- 
perature between  mean  water  temperature  and  wet-bulb  tem- 
perature per  square  foot  of  air-flow  area.  For  the  two  tj'pes 
of  towers  the  following  values  were  found: 


Coefficient  of  Heat  Disaipition 

Wet-bulb 

temperature. 

deg.  fahr. 

for  forced-draft 

for  natural-  or  chimney- 

towers 

draft  towen 

-10 

500 

-t-30 

700 

50 

1000 

80 

1250 

340 

70 

1600 

•  •  • 

80 

1800 

440 

In  applying  empirical  formulae  for  spray  cooling  the  in- 
fluence of  the  season  of  the  year  should  not  be  overlooked. 
The  same  caution  applies  when  making  acceptance  tests  of 
cooling  ponds  or  towers. 

Paul  A.  Bancel. 

New  York,  N.  Y. 


Broader  Fields  of  Usefulness  for  the 
A.S.M.E.  Sections 

To  THE  Editor  : 

At  this  time,  when  the  spirit  of  service  is  in  the  air,  loyal 
Americans  are  looking  for  opportunities  to  make  their  experi- 
ence and  influence  felt.  It,  therefore,  seems  to  come  with 
special  fitness  that  the  sectional  activities  of  the  A.S.M.E. 
are  being  stimulated  and  encouraged  by  the  adoption  of  new 
By-Laws  providing  for  a  more  comprehensive  and  progressive 
plan  for  the  future. 

This  has  been  well  pointed  out  by  Louis  C.  Marburg  in  his 
address  at  the  last  annual  meeting  in  New  York,  which  was 
published  in  the  March  number  of  The  Journal. 

The  opportunity  afforded  by  the  revised  By-Laws  for  each 
section  to  suit  its  activities  to  the  local  needs  gives  freedom 
of  action  which  can  be  of  great  value  in  arranging  the  best 
jirogram  for  each  locality. 

Cooperation  between  local  engineering  interests  can  also  be 
cultivated  to  advantage  through  the  Sections,  and  in  such 
matters  as  standardization,  which  in  most  cases  affect  more 
than  one  line  of  engineering,  greater  uniformity  of  action  and 
results  more  far-reaching  in  their  scope  can  be  attained. 

Such  cooperation  also  is  of  special  value  in  taking  up  com- 
munity matters  of  an  engineering  character,  which,  as  Mr. 
Marbui'g  says,  should  be  more  and  more  a  feature  of  the  work 
of  engineering  organizations,  in  order  that  they  may  hold  the 
place  which  is  due  them  on  account  of  the  importance  of  their 
work. 


All  these  reasons,  which  apply  strongly  in  times  of  peace, 
are  much  accentuated  now  that  we  are  in  the  midst  of  the  crit- 
ical situations  arising  from  the  Great  War. 

Luther  D.  Burlingame. 

Providence,  R.  I. 

HOW  TO  JOIN  THE  ARMY  ENGINEERS 

During  the  past  three  years  the  best  eugiueeriiig  skill  of 
Frstnce  and  Great  Britain  has  been  matched  against  that  of  the 
Central  Powers,  and  the  same  skill  is  urgently  required  in  the 
United  States  Army.  Enlistments  of  experienced  technical 
men  in  our  army,  however,  are  below  requirements.  While 
this  deficiency  is  undoubtedly  due  in  part  to  the  high  salaries 
which  American  firms  are  paying  their  employees,  it  probably 
is  also  due  to  the  lack  of  proper  information  concerning  the 
engineering  branch  of  the  service.  Few  civilians  know  that  it 
is  possible  for  them  to  perform  in  the  Engineering  Corps  al- 
most exactly  the  same  kind  of  work  in  which  they  are  at  pres- 
ent engaged. 

It  is  more  important  to  have  the  right  man  in  the  right  place 
in  our  army,  where  lives  of  men  are  at  stake  than  it  is  in  any 
business  enterprise.  The  First  Replacement  Regiment  of  Engi- 
neers was  organized  at  Washington  Barracks,  D.  C,  on  Decem- 
ber 14,  1917,  with  the  e.'ipress  idea  of  accomplishing  this  end. 
This  regiment  has  not  only  the  responsibility  of  finding  men 
to  fill  up  depleted  ranks  but  it  must  also  fit  the  men  thus 
obtained  to  step  into  the  work  of  trained,  efficient  and  dis- 
ciplined soldiers. 

The  preliminary  work  of  the  recruit  is  first  a  thorougli  train- 
ing in  military  di-ill,  for  the  engineer  soldier  must  be  prepared 
to  lay  down  his  shovel  and  take  up  his  rifle  at  any  time.  In- 
fantry drills  gradually  give  way  to  engineer  work  and  more 
specific  technical  training.  The  engineer  soldiers  must  know 
how  to  tie  all  the  important  kinds  of  knots  and  lashings,  to 
build  spar  and  truss  bridges,  to  construct  revetments,  dig 
trenches,  place  wire  entanglements,  construct  machine-gun  em- 
placements, build  pontoon  bridges  and  to  construct  roads. 
They  must  also  know  the  methods  of  demolition,  sapping  and 
mining.  Specialized  training  in  lithography,  zincography,  sur- 
veying, mapping,  photography,  carpentry,  blacksmithing,  elec- 
tricity and  machinery  will  also  be  given  to  all  of  those  who 
are  qualified  for  further  training  in  any  of  these  branches. 

The  Replacement  Regiment  will  be  called  upon  to  furnish 
men  for  the  following  regiments,  battalions  or  companies : 
Camouflage;  Crane  Operating  and  Maintenance;  Depot  Ser- 
vice; Electrical  and  Mechanical;  Forestry  (Saw  Mill); 
Forestry  (Auxiliary  Road.  Camp  and  Bridge) ;  Gas  and  Flame 
Service;  General  Construction;  Mining;  Quarrying,  Sapper; 
Searchlight;  Supply  and  Shop;  Surveying,  Ranging  and 
Map  Reproduction;  Water  Supply. 

Every  male  citizen  in  the  United  States  who  is  physically 
fit,  and  between  the  ages  of  18  and  21,  and  31  and  40,  is  eligible 
to  join  the  regiment  by  voluntary  enlistment. 

To  he  assured  of  assignment,  the  applicant  for  enlistment, 
should  write  for  an  application  blank  to  the  Commanding 
Officer,  1st  Replacement  Regiment  Engineers,  Room  107, 
Headquarters  Building,  Post  of  Washington  Barracks,  D.  C. 
If  the  blank  shows  the  man  to  be  eligible,  an  enlistment  card 
is  filled  out  and  sent  to  the  Recruiting  Officer  nearest  to  the  ap- 
plicant's place  of  residence,  with  instructions  to  enlist  the  man 
for  service  in  this  Regiment.  Transportation  and  meals  will 
be  furnished  by  the  Recruiting  Officer  and  the  man  will  be  in- 
structed to  report  at  the  Post  for  duty. 


WORK  OF  THE  BOILER  CODE  COMMITTEE 


rHE  Boiler  Code  Committee  meets  monthly  for  the  purpose 
of  considering  communications  relative  to  the  Boiler  Code, 
Any  one  desiring  information  as  to  the  application  of  the  Code  is 
requested  to  communicate  with  the  Secretary  of  the  Committee, 
Mr.  C.  W.  Obert.  29  West  39th  St.,  Netv  York  City. 

The  procedure  of  the  Committee  in  haudling  the  eases  is 
as  follows :  All  inquiries  must  be  in  written  form  before  they 
are  accepted  for  consideration.  Copies  are  sent  by  the  Secre- 
tan-  of  the  Committee  to  all  of  the  members  of  the  Committee. 
The  interpretation,  in  the  form  of  a  reply,  is  then  prepared 
by  the  Committee  and  passed  upon  at  a  regular  meeting  of 
the  Committee.  This  interpretation  is  later  submitted  to  the 
Council  of  the  Society  for  approval,  after  which  it  is  issued 
to  the  inquirer  and  simultaneously  published  in  The  Journal, 
in  order  that  any  one  interested  may  readily  secure  the  latest 
information  concerning  the  interpretation. 

Below  are  given  the  interpretations  of  the  Committee  in 
Cases  Xos.  175,  185  and  186,  as  formulated  at  the  meeting  of 
February  20,  and  approved  by  the  Council  on  March  15,  1918. 
In  this  report,  as  previously,  the  names  of  inquirers  have  been 
omitted. 

Case  No.  175 

Inquiry:  How  is  the  maximum  allowable  working  pressure 
to  be  calculated  for  the  radial  section  of  the  outside  fire-box 
plate  of  locomotive  boilers  where  stayed  to  the  firebox  sheet  ? 

Reply:  There  appears  to  be  no  rule  in  the  Boiler  Code  that 
makes  allowance  for  the  supporting  power  of  such  curved 
stayed  surfaces.  It  has  been  proposed  to  revise  Par.  212  of 
the  Code  to  read  as  follows: 

212a  The  maximum  allowable  working  pressure  for 
any  curved  stayed  surface  subject  to  internal  pressure 
shall  be  obtained  by  the  two  following  methods,  and  the 
minimum  value  obtained  shall  be  used : 

First,  the  maximum  allowable  working  pressure  shall 
be    computed    without    allowing    for    the    holding 
power  of  the  stays,  due  allowance  being  made  for 
the  weakening  effect  of  the  holes  for  the  stays. 
To  this  pressure  there  shall  be  added  the  pressure 
secured  by  the  formula  for  braced  and  stayed  sur- 
faces given  in  Par.  199  using  70  for  the  value  of  C. 
Second,  the  maximum  allowable  working  pressure  shall 
be    computed    without    allowing    for    the    holding 
power  of  the  stays,  due  allowance  being  made  for 
the  weakening  effect  of  the  holes  for  the  stays.    To 
this   pressure   there   shall   be   added   the   pressure 
corresponding  to  the  strength  of  the  stays  for  the 
stresses  given  in  Table  4,  each  stay  being  assumed 
to  resist  the  steam  pressure  acting  on  the  full  area 
of  the  external  surface  supported  bj'  the  stay. 
6     The    maximum    allowable   working   pressure   for   a 
stayed  wrapper  sheet  of  a  locomotive  type  boiler  shall  be 
determined  by  the  two  methods  given  above  and  by  the 
method  which  follows  and  the  minimum  value  obtained 
shall  be  used: 

p^   llfiOOt  X  E 

R  —  s  -  sin  a 
in  which 

a  =  Angle  any  crown  stay  makes  with  vertical  axis  of 
boiler 
2  sin  a  =  Summated  value  of  sin  a  for  all  crown  stays  consid- 
ered in  one  transverse  plane  and  on  one  side  of 
vertical  axis  of  boiler 
s  =  Transverse  spacing   (in.)    of  crown  stays  in  crown 

sheet 
E  =  Minimum  efficiency  of  wrapper  sheet  through  joints 
or  stay  holes 
t  =  Thickness  of  wrapper  sheet  (in.) 
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R  =  Radius  of  wrapper  sheet  (in.) 
P  =  Working  pressure  of  boiler,  lb.  per  sq.  in. 
11,000  =  Allowable  stress,  lb.  per  sq.  in. 

c  An  internal  cylindrical  furnace  which  requires  stay- 
ing shall  be  stayed  as  a  I 'at  surface  as  indicated  in  Table 
3,  except  that  the  pitch  may  be  increased  to  p,  as  provided 
in  the  following  formula : 


.»>  .=  P 


PR 


in  which  p,  P,  R. 


\  PR 


2o0t 
.-6  the  same  as  in  Par.  199. 

Case  No.  185 


Inquiry:  Where  horizontal  fire-tube  Ijoilers  are  so  set  that 
the  lower  part  of  the  shell  is  not  exposed  to  the  fire  or  products 
of  combustion,  is  it  allowable  to  dispense  with  through  braces 
as  required  by  Par.  218  of  the  Boiler  Code,  and  employ  tubes 
at  the  sides  of  the  manhole  in  place  of  such  braces? 

Reply:  In  horizontal  fire-tube  boilers  which  are  set  so  that 
the  fire  or  products  of  combustion  do  not  come  in  contact  with 
the  lower  part  of  the  shell,  tubes  may  be  used  instead  of 
braces  at  the  sides  of  the  manhole  as  outlined. 

Case  No.  186 

Inquiry:  What  should  be  the  radius  of  the  fillets  formed  by 
the  flanging  of  the  sheets  of  domes  to  drum  connections  for 
riveting  to  the  shells  of  boilers?  There  does  not  seem  to  be 
any  rule  in  the  Boiler  Code  covering  this  detail  of  construction. 

Reply:  It  is  the  opinion  of  the  BoOer  Code  Committee  that 
the  flanges  should  be  formed  with  a  corner  radius,  measured 
on  the  inside,  of  at  least  twice  the  thickness  of  the  plate  for 
plates  1  in.  thick  or  less,  and  at  least  three  times  the  thickness 
of  the  plate  for  plates  over  1  in.  in  thickness. 


REVISION  OF  BOILER  CODE 

THE  Council  of  the  Society  directed  that  a  hearing  be 
conducted  in  accordance  with  the  recommendation  in  the 
Boiler  Code  that  a  meeting  at  which  all  interested  parties 
may  be  heard  be  held  at  least  once  in  two  years  to  make  such 
revisions  as  may  be  found  desirable  in  the  Code  and  to  modify 
the  Code  as  the  state  of  the  art  advances.  The  first  of  these 
meetings  was  held  at  the  Society's  headquarters  in  New  York, 
December  8  and  9,  1916. 

The  Council  also  directed  that  the  proposed  revisions  in 
the  Boiler  Code  be  published  in  The  Journal  with  the  re- 
quest that  they  be  fully  and  freely  discussed,  so  as  to  make 
it  possible  for  any  one  to  suggest  changes  before  the  Rules 
are  brought  to  the  final  form  and  presented  to  the  Council 
for  approval.  This  has  been  done,  and  the  revisions  were  pre- 
sented in  the  March  issue  of  The  Journal,  pp.  234-247,  in 
the  form  finally  proposed  for  submission  to  the  Council,  except 
as  they  may  be  modified  by  editing  without  change  of  sense. 
Discussions  should  be  mailed  to  Mr.  C.  W.  Obert,  Seeretarj' 
of  the  Boiler  Code  Committee,  29  West  39th  Street,  New  York, 
N.  Y.,  and  they  will  be  presented  and  acted  on  by  the  Boiler 
Code  Committee. 

Since  the  publication  of  the  March  issue  of  The  Journal, 
however,  certain  typographical  errors  have  been  discovered 
in  the  revisions  there  presented,  and  corrections  of  these  are 
published  below,  together  with  the  modification  of  Par.  21, 
which  it  was  stated  in  the  March  issue  was  in  the  hands  of 
a  special  Sub-Committee  of  the  Boiler  Code  Committee  on 
Tube  Sizes.  The  Sub-Committee  has  now  completed  its  re- 
search and  investigation,  and  its  recommendation  that  Par.  21 
be  replaced  by  a  table  of  maximum  .allowable  working  pressures 
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for  different  diameters  and  gages  of  tubes  has  beeu  approved      Correct  eleventh  line  under  formula  to  read  as  follows: 
by  the  Boiler  Code  Committee.  t  =  Thickness  of  wrapper  sheet  (in.) 


PAGE  10 


March  Journal,  p.  238 


In  Table  4  insert  in  first  column  opposite  b,  the  fol- 
Par.  21.    Change  Par.  21  to  read  as  follows:  lowing: 

21     Tubes  for  Water-Tube  Boilers.     The  maximum  al-  8,000 


TABLE  2,    MA^Mii-y    6f    CCVABLE  WORKING  PRESSURES  FOR  TUBES  FOR  WATER-TUBE  BOILERS' 

"  'i^'olin'?'-  \'? 


For   Different  Diameters  and  Gages  op  Tubes 


Outside 

Gage.— B.  W 

G. 

diam.  of 

tube  in 

inches, 

17 

16 

IS 

14 

13 

12 

11 

10 

9 

8 

/ 

6 

5 

D 

(=.058 

i=.0( 

)5    (=.0' 

'2    (=.0S3 

(=.095 

(=.109 

(=.120 

(=.134 

(=.148 

(=.165 

(  =  .180 

(=.203 

(=.220 

K2 

434 

ese 

)      93! 

!      1334 

M 

206 

37- 

i       542 

806 

1094 

1 

2Ii 

)       34^ 

i       542 

758 

1010 

IH 

16( 

27i 

>       454 

646' 

870 

1046 

IK 

IS- 

i      22. 

)       3S3 

557 

758 

916 

1118 

IH 

U( 

278 

422 

590 

722 

890 

1058 

m 

203 

326 

470 

583 

727 

871 

1046 

2 

146 

254 

380 

479 

605 

731 

884 

1019 

2H 

198 

310 

398 

510 

622 

758 

878 

1062 

2H 

153 

254 

333 

434 

535 

657 

765 

931 

1053 

2% 

. 

117 

208 

280 

372 

464 

575 

673 

824 

935 

3 

. 

170 

236 

320 

404 

506 

596 

734 

836 

3M 

199 

276 

354 

448 

531 

658 

752 

syi 

167 

238 

310 

398 

475 

594 

681 

3M 

139 

206 

273 

355 

427 

537 

619 

4 

178 

240 

317 

385 

488 

565 

i>A 

186 

254 

314 

406 

474 

5 

142 

204 

258 

340 

402 

/(-0.039\ 


18000  —  250 


Where   P=Maximum  allowable  working  pressure,  lb.  per  sq.  in. 
(=  Thickness  of  tube  wall,  in. 
D=Outside  diameter  of  tube.  in. 


■  Ma.ximum  allowable  working  pressures  for  superheater  tubes  shall  be  the  same  as  for  boiler   tubes. 


lowable  working  pressures  for  tubes  used  in  water  tube 
boilers  shall  be  for  the  various  diameters  and  gages  meas- 
ured by  Birmingham  wire  gage,  as  given  in  Table  2. 


PAGE  12 
Par.  28.    Change  the  limits  op  tensile  strength  for  the 

FIREBOX  grade  OF  STEEL  TO  READ  AS  FOLLOWS  : 

55,000-65,000 
March  Journal,  p.  237 

Under  Par.  212a  correct  sixth  line  prom  bottom  of  page 
TO  read  as  follows  : 

the  weakening  effect  of  the  holes  for  the  stays.    To 

March  Journal,  p.  238 

Under  Par.  2126  correct  third  line  to  read  as  follows  : 

determined  by  the  two  methods  given  above  and  by  the 

Correct  the  fourth  line  under  the  formula  to  read  as 
follows  : 

2  sin  a  =  Summated  value  of  sin  a  for  all  crown  stays 
considered 


March  Journal,  p.  241 

Correct  Par.  286  by  insertion  of  omitted  first  sentence 
OF  Par.  286  in  original  edition  op  the  Code,  as  follows: 

286  A  safety  valve  over  3-in.  size,  used  for  pressures 
greater  than  15  lb.  per  sq.  in.  gage,  shall  have  a  flanged 
inlet  connection. 


A  number  of  fundamental  laws  governing  the  properties 
of  wood,  such  as  those  covering  the  relations  between  strength 
and  specific  gravity,  and  between  strength  and  moisture  con- 
tent, are  laid  down  in  Bulletin  No.  556  just  issued  by  the  De- 
partment of  Agriculture,  entitled  Mechanical  Properties  of 
Woods  Grown  in  the  United  States,  by  J.  A.  Newlin  and 
Thomas  R.  C.  Wilson.  In  this  publication  are  presented  the 
results  of  about  130,000  strength  tests,  probably  the  largest 
single  series  ever  run  on  one  material,  made  by  the  Forest 
Products  Laboratory  of  the  Forest  Service  on  126  species  of 
American  woods.  The  laws  derived  from  the  tests  cover  the 
general  relations  existing  between  mechanical  and  physical 
properties  of  each  species,  and  also  the  general  relations  exist- 
ing between  these  properties  irrespective  of  species. 
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A  Record  of  the  Current  Activities  of  the  Society,  Its  Members,  Council,  Committees, 

Sections  and  Student  Branches;  and  an  Account  of  Professional 

Affairs  of  Interest  to  the  ^Membership 


IT  will  hearten  the  membership,  I  know,  to  learn  more  in 
detail  of  the  extraordinary  service  being  rendered  by  this 
Society  through  its  Engineering  Resources  Committee. 
A  classiflcation  sheet  was  sent  out  to  every  member  of  the 
Society  and  nearly  every  member  has  responded.     Based  on 
the  replies,  the  following  are  the  statistics  secured : 

Common-school  education 8600 

High-school  education 8280 

Graduate  mechanical  engineers 5550 

Graduate  electrical  engineers 575 

Graduate  civil  engineers 140 

Graduate  mining  engineers 21 

Other  degrees 920 

*Speak  and  read  Trench 2510 

"     German   2290 

Spanish    600 

Russian   64 

"         "        "     Italian  70 

•'         "        "     Japanese  31 

"         '•        '■     other  languages 490 

Traveled  extensively  in  Europe 1360 

"    South  America 225 

"    Central  America 145 

'•    Japan   178 

"    China    102 

"    Korea  21 

"    Canada  640 

"  "    British    Isles 462 

"  "    other  countries 970 

Have  had  military  training 3050 

"        "     naval   training 230 

Now  in  the  service 910 

Can  devote  full  time  to  the  service  of  the  United 

States    4100 

Can  accept  service  involving  travel 5020 

Can  report  in  one  week  or  less 1970 

Specialist  in  the  Branch  of : 

Aeronautics    310 

Automotive   engineering 950 

Architecture  ; 475 

Ballistics   94 

Chemical  engineering 490 

Civil  engineering 1260 

Electrical  engineering 1910 

Fire  engineering 390 

Heating  and  ventilating 1720 

Hydraulic  engineering 1200 

Management   2850 

Marine  engineering 610 

Mathematics   1080 

Mechanical  engineering 6540 

Metallurgy  430 

Metallography 144 

Machine-shop  practice 3190 

Mill  engineering 1720    . 

Military  engineering 176 

Mining  engineering 242 


Municipal   engineering 216 

Naval  architecture 220 

Navigation   138 

Patent  law 320 

Power  engineering 1800 

Public-utility  service 555 

Physics 660 

Railroad  engineering 1190 

Safety  engineering 735 

Welfare  work 420 

Positions  members  have  held : 

Appraiser    323 

Consulting  engineer 2440 

Construction  engineer 2300 

Contractor   660 

Designer 4050 

Draftsman    - 3820 

Editor 225 

Erecting  engineer ". 2200 

Estimator 1780 

Foreman    1420 

Industrial  engineer 1060 

Inspector    1450 

Laboratory  assistant .• 515 

Manufacturer  1460 

Master  mechanic 1230 

Office  executive 2180 

Operating  engineer 1780 

Organizing  engineer 960 

Production  engineer 1290 

Publicity   engineer 283 

Purchasing  agent 1050 

Rate  setter 320 

Research  engineer 1030 

Sales  engineer 1610 

Sales  manager 840 

Specification  engineer 840 

Superintendent   2020 

Teacher   1210 

Testing  engineer 1740 

Works  manager 1185 

To  date  nearly  3000  names  have  been  furnished  to  the 
several  Bureaus  of  the  Government  and  to  the  industries  gen- 
erally since  the  beginning  of  the  war.  Notwithstanding  that 
this  is  obviously  a  "  win  the  war  "  activity,  our  lists  are  in- 
valuable for  the  industries  whether  or  not  those  industries  may 
be  engaged  in  war  activities.  We  probably  have  the  most 
complete  list  in  existence  of  specialists,  together  with  their 
attainments,  experience,  etc. 

Any  member  not  having  filled  out  the  classification  sheet 
should  immediately  write  and  ask  that  such  a  sheet  be  fur- 
nished him,  as  it  is  of  the  highest  importance  that  every  man 
should  make  his  services  available  to  his  country.  Even  if 
one  is  not  free  to  give  all  of  his  time,  if  he  can  give  a  portion 
of  his  time  or  can  make  special  investigation  in  his  own  estab- 
lishment, all  of  such  services  can  be  made  available. 

The  members  of  the  Committee,  George  J.  Foran,  Chair- 
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mau,  Fred  H.  Colvin,  Henry  C.  Meyer,  Jr.,  W.  Herman 
Greul,  and  formerly  J.  H.  Barr  and  A.  D.  Blake,  until  they 
were  transferred  to  Washington  and  absorbed  in  the  service 
of  the  United  States,  give  personal  attention  to  requests.  The 
Secretary  and  his  staff  supplement  the  work  of  the  Committee, 
so  that  the  Government  and  the  industries  generally  get  not 
only  the  benefit  of  a  list  of  specialists,  but  the  assistance  of 
the  Committee  and  the  staff  of  the  Society  in  an  attempt  to 
select  tie  men  best  fitted  for  the  particular  work.  An  excess 
of  the  number  required  is  always  recommended,  so  that  the 
Government  has  the  opportunity  to  make  a  selection  from 
among  those  given. 

Please  help  by  making  sure  that  your  name  is  on  this  roll, 
and  still  further  by  suggesting  the  names  of  any  men  espe- 
cially competent  in  any  realm  of  engineering  who  are  not  now 
members  and  whose  availability  for  service  should  be  recorded, 
and  we  shall  be  pleased  to  send  them  classification  blanks,  to 
be  filed  separately. 

Calvin  W.  Rice, 

Secretary. 


COUNCIL  NOTES^ 

A  MEETING  of  the  Council  was  held  on  Friday,  Feb- 
ruary 15,  1918,  in  the  rooms  of  the  Society.  The 
following  members  were  present :  Charles  T.  Main, 
President;  R.  M.  Dixon,  Chairman  Finance  Committee;  R.  H. 
Fernald,  George  J.  Foran,  representing  the  Publication  Com- 
mittee; F.  A.  Geier,  W.  F.  M.  Goss,  Ira  N.  Hollis,  John 
Hunter,  F.  R.  Hutton,  D.  S.  Jacobus,  H.  de  B.  Parsons, 
Charles  T.  Plunkett,  D.  Robert  Yamall,  Wm.  H.  WUey, 
Treasurer;  Henry  Hess,  Chairman  Standardization  Committee, 
and  Calvin  W.  Rice,  Secretary. 

Nominating  Committee.  The  President  announced  that  the 
Sections  had  selected  the  following  names,  and  that  he  had 
had  great  pleasure  in  making  them  his  appointments  for  the 
Nominating  Committee  for  officers  for  1918:  L.  P.  Brecken- 
ridge,  William  P.  Caine,  Thomas  E.  Durban,  C.  F.  Hirshfeld 
and  George  R.  Wadleigh.  A  full  announcement  regarding 
these  appointments  was  published  in  the  March  issue  of  The 
Journal. 

Power  Test  Code.  In  accordance  with  the  vote  at  the  last 
Council  meeting,  the  President  presented  a  set  of  rules  for  the 
guidance  of  the  Power  Test  Code  Committee  and  its  sub-com- 
mittees and  advisory  board,  prepared  in  collaboration  with 
George  H.  Barrus,  Chairman  of  the  Committee. 

Engineering  Council.  It  was  voted  to  approve  the  appoint- 
ment by  the  President  of  Charles  Whiting  Baker,  George  J. 
Foran  and  D.  S.  Jacobus  to  represent  this  Society  on  a  special 
Conference  Committee  of  the  Engineering  Council  to  consider 
and  report  back  to  the  Engineering  Coimcil  rules  for  the  ad- 
mission of  associate  societies. 

Society  for  the  Promotion  of  Industrial  Education.  In 
response  to  the  invitation  from  the  Society  for  the  Promotion 
of  Industrial  Education,  John  W.  Lieb  and  R.  H.  Fernald  were 
appointed  honorary  vice-presidents  to  represent  the  Society 
at  its  Philadelphia  meeting,  February  21  to  23. 

National  Security  League.  A.  D.  Bailey,  William  B.  Jack- 
son and  Arthur  L.  Rice  were  appointed  honorary  vice-presi- 
dents to  represent  the  Society  in  response  to  the  invitation  of 
the  National  Security  League  at  their  meeting  in  Chicago, 
February  21  to  23. 


'  The  March  Jouen.il  went  to  press  before  the  February  Meetiag. 


^7ar  Activities.  It  was  voted  that  all  committees  of  the 
.  Society  having  to  do  with  war  activities  be  requested  to  report 
each  month  to  the  Council. 

Library  Committee.  The  Council  approved  in  principle 
recommendations  of  the  Library  Committee  that  the  title  of 
the  Librai-y  of  the  Society  be  transferred  to  the  United  Engi* 
neering  Society.  The  matter  was  referred  back  to  the  Library 
Committee  to  obtain  advice  of  counsel. 

Sections  Committee.  D.  Robert  Yarnall,  Chairman  of  the 
Committee  on  Local  Sections,  presented  a  report  of  recom- 
mended procedure  for  the  election  of  a  Nominating  Committee, 
and  it  was  voted  to  transmit  copies  of  the  report  to  the  Com- 
mittee on  Constitution  and  By-Laws  and  to  every  member  of 
the  Council  for  consideration,  and  report  at  the  next  meeting. 

Meetings  Committee.  This  committee  reported  that  in  con- 
sultation with  the  Worcester  Local  Committee,  the  date  for 
the  1918  Spring  Meeting  of  the  Society  at  Worcester,  Mass., 
had  been  set  for  June  4  to  7. 

War  Department,  Ordnance.  The  Secretary  reported  the 
receipt  of  a  letter  of  thanks  from  the  Chief  of  Ordnance  for 
the  cooperation  of  the  Society  in  securing  ordnance  officers. 

Screw  Thread  Tolerances.  Acting  upon  a  communication  of 
January  23  from  the  various  tap  manufacturers,  requesting 
permission  to  scrutinize  that  part  of  the  report  of  the  Com- 
mittee on  Tolerances  in  Screw  Thread  Fits  relating  to  taps, 
the  report  was  referred  back  to  the  Committee  to  carry  out 
this  request  and,  should  the  manufacturers  ask  for  any  revi- 
sion, to  give  their  request  due  consideration  and  again  submit 
the  report,  revised,  if  necessary,  to  the  Council. 

Machine-Shop  Practice  Committee.  The  Secretary  reported 
that  another  way  in  which  the  Society  was  helping  in  war 
activities  was  through  the  Sub-Committee  on  Machine  Shop 
Practice,  and  that  in  response  to  a  request  from  the  Director 
of  Division  Trade  Tests,  Committee  on  Classification  of  Per- 
sonnel of  the  Provost  Marshal,  our  committee  had  met  and 
was  assisting  the  Provost  Marshal  in  the  preparation  of  state- 
ments of  the  requisites  in  the  various  machine  trades. 

Sub-Committee  on  Protection  of  Industrial  Workers.  The 
following  reports  from  this  committee  were  received  and  or- 
dered printed  in  Transactions  as  part  of  the  proceedings  of 
the  year  1917: 

1  Code  of  Safety  Standards  for  Elevators 

2  Code  of  Safety  Standards  for  Woodworking  Machinery- 

3  Code  of  Safety  Standards  for  Industrial  Ladders 

4  Code  of  Safety  Standards  for  Power- Transmission 
Machinerj'. 

Nos.  1  and  2  were  presented  at  the  Spring  Meeting,  1917, 
and  Nos.  3  and  4  at  the  Annual  Meeting,  1917. 

Cooperation  and  Organization.  On  account  of  the  assign- 
ment to  war  work  of  the  members  of  the  Committee  on  Co- 
operation and  Organization,  it  was  voted  that  this  committee 
be  discharged  with  thanks  and  the  work  be  referred  to  the 
Sub-Committee  on  Machine  Shop  Practice. 

Electric  Welding  Society.  A  request  of  the  Electric  Weld- 
ing Society  asking  affiliation  with  this  Society  was  referred  to 
the  Boiler  Code  Committee  with  instructions  to  appoint  a  sub- 
committee on  Electric  Welding  of  the  Boiler  Code  Committee. 

Boiler  Code  Committee.  It  was  voted  that  the  present  Com- 
mittee on  Boiler  Code  be  reappointed  as  the  Committee  for 
1918. 

Adjournment  was  taken  to  reconvene  on  March  15,  1918. 

Calvin  W.  Rice, 

Secretary. 
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United    Engineering    Society  ^'f  "*   S;^-?^  and  Research  of  the   CounoU   of   National 

°                   '^                    •  Defense.     Further  interesting  details  of  the  work  of  estab- 

ExTRACTS  FROM  PRESIDENT'S  ANNUAL  REPORT  lishing   the   National    Research    Council    are    contained   in   a 

FOR   the  year  1917  the  noteworthy   occurrences   are  the  report  dated  September  20,  1917,  which  was  published  in  the 

creation  of  the  Engineering  Council,  the  completion  of  Proceedings  of  the  Founder  Societies.    The  National  Research 

the  addition  to  the   Engineering   Societies  Building  and  the  Council  is  now  wholly  supported  by  the  Government  and  has 

occupation  by  the  American   Society  of  Civil  Engineers  of  o^ces  in  Washington. 

the  space  thus  provided  for  it,  the  addition  of  67,000  volumes  Completion  of  the  first  and  major  portion  of  the  CatskiU 

from  the  Civil  Engineers'  Library  to  the  Engineering  Societies  Mountain  water-supply  system  for  New  York  City  was  cele- 

Library,  the  election  as  Director  of  the  Library  of  Harrison  Crated    by    the    United    Engineering    Society    and    the    four 

W.  Craver,  formerly  of  the  Carnegie  Library  of  Pittsburgh,  Founder  Societies  by  a  special  meeting  held  m  the  Auditorium, 

and  the  election  of  Alfred  Douglas  Flinn  to  serve  the  United  November  14,  attended  by  about  1100  persons.     [An  account 

Engineering  Society,  the  Engineering  Foundation  and  Engi-  ^^^  already  been  published  in  The  Journal.] 

neering  Council  jointly  as  their  secretary,  with  offices  in  the  During  the  year  the  by-laws  of  United  Engineermg  Society 

Engineering  Societies  Building.  ^"e  amended  to  create  the  office  of  Director  of  the  Library 

The  Engineering  Council  held  its  first  meeting  on  June  27,  a^^  *«  provide  for  the  creation  of  the  Engineering  Council, 

elected  Ira  N.  Hollis  chairman  and  Calvert  Townley  secretary,  the  former  amendment  being  made  m  February  and  the  latter 

and   during    the   year   appointed    the   following   committees:  ^^  June. 

Executive,  Rules,  Finance,  Public  Affairs,  American  Engineer-  During  the  summer,  the  Tax  Department  of  the   City  of 

ing  Service,  and  War  Committee  of  Technical  Societies.    Good  New  York  placed  the  Engineering  Societies  Building  on  the 

work  has  been  done,  but  the  Council  has  not  perfected  its  ''^t  of  taxable  property  and  referred  the  claim  of  United  Engi- 

organization,  and  it  was  not  until  the  close  of  the  vear  that  veering  Society  for  exemption  to  the   Corporation   Counsel, 

a  definite  financial  arrangement  was  made;  an  appropriation  Later  it  was  decided  that  six  of  the  associate  societies  in  the 

of  $16,000  was  requested  and  granted  for  the  term  ending  building  did. not  satisfy  the  exemption  requirements  found  m 

October  31,  1918,  to  be  assessed  equally  upon  the  four  Founder  Subdivision  7  of  Section  4  of  the  Tax  Law,  and  that  conse- 

Societies  quently  the  portions  of  the  building  occupied  by  them  would  be 

In  October,  the  three  new  stories  of  the  Engineering  So-  subject  to  taxation. 
cieties  BuUding  were    so    far    completed  that  the  American  ^t  this  date  the  membership  of  the  four  Founder  Societies 
Society  of  Civil  Engineers  could  move  into  its  new  quarters,  '^  33,100  and  of  the  associated  societies  25,154,  so  that  a  total 
and  were  wholly  completed  before  the  end  of  the  year.     The  "^  58,254  engineers  now  have  headquarters  in  the  Engineer- 
total  cost  was  $302,027.01,  the  increase  over  the  estimate  being  '"?  Societies  Building. 

caused  by  the  War.    The  American  Society  of  Civil  Engineers  .    The  real  estate  now  owned  by  United  Engineermg  Society 

held  its  annual  meetings  in  the  building  in  January,  1917,  and  '«  valued  at  $1,947,171.16. 

its  first  regular  semi-monthly  meeting  on  November  21,  since  ^j^g  i^eome  of  the  Society  during  1917 

which  latter  date  all  the  meetings  of  this  society  have  been  .^^^g  ^55  854.72 

held  in  the  new  quarters.  Expenditures   totaled 53,791.87 

On  December  7,  at  a  meeting  in  the  Auditorium,  the  three  

original   Founder   Societies  and  United   Engineering   Society      Gain  for  the  year 2  062.85 

tendered  a  welcome  to  the  American  Society  of  Civil  Engi-      Surplus  at  the  close  of  1916 6,053.25 

neers.     [An  account  of  this  meeting  has  already  b  en  pub-  

lished  in  The  Journal.]  Total    $8,116.10 

In  February,  67,000  books  and  pamphlets  from  the  Civil 
Engineers'  Library,  which  were  not  duplicates  of  books  and  Funds  for  the  benefit  of  the  Engineering  Societies  Library 
pamphlets  previously  in  the   Engineering   Societies  Library,  were  obtained  during  1917  from  the  following  sources : 
were  removed  from  the  57th  Street  house  of  the  Civil  Engi- 
neers to  the  Engineering  Societies  Building  and  placed  upon      American  Society  of  Civil  Engineers $4,000.00 

stacks  in  the  same  arrangement  as  in  the  old  building.    Owner-      American  Institute  of  Mining  Engineers 4,000.00 

ship  of  this  collection  of  books  has  been  offered  by  the  Ameri-      American  Society  of  Mechanical  Engineers 4,000.00 

can  Society  of  Civil  Engineers  to  the  United  Engineering  So-  American  Institute  of  Electrical  Engineers.  ......       4,000.00 

ciety.     Similar  action  has  been  taken  by  the  American  Insti-      United  Engineering   Society 262.35 

tute  of  Mining  Engineers  and  is  expected  to  be  taken  by  the      Income  from  endowment  fund 5,760.42 

other  Founder   Societies.     Mr    Craver  began   his   duties   as      Gross  income  from  searches 6,556.19 

Director  of  the  Library  on  April  2.  Sales  and  income 29.40 

September   20,   1917,    tenninated   the   year   for   which   the 

Engineering    Foundation    had    appropriated   its   income    and  Total  income $28,605.3& 

devoted  the  sei-\dces  of  its  secretary.  Dr.  Cary  T.  Hutchinson, 

to  the  establishing  of  the  National  Research  Council.     The  Library  expenses  were  as  follows : 

Council  was  organized  on   September  19,  1916,  and  during      Salaries   $16,961.16 

the  year  accomplished  much    useful    scientific    work    in    co-      Books   purchased 1,614.47 

operation  with  the  Government.     Among  these  achievements      Binding   1,393.35 

may  be  mentioned  advance  in  the  art  of  submarine  detection.      Supplies  1,-99.89 

location  of  aircraft  by  sound,  telephoning  between  airplanes,      Moving  Civil  Engineers'  Library : 381.50 

protection  of  balloons  from  ignition  by  static  charges,  prog-      Searches,  salaries,  and  miscellaneous 6,759.54 

ress  in  gas-warfare  problems,  and  the  production  of  optical 

glass.    The  National  Research  Council  now  acts  as  the  Depart-  Total  .$28,605.36. 
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Funds  held  by  the  United  Engineering  Society  were  of  the 
following  amounts  at  the  end  of  the  fiscal  year  1917: 

Library  endowment  fund $102,559.70 

Engineering  Foundation  fund 203,374.80 

General  reserve  fund 10,000.00 

Depreciation  and  renewal  fund 75,037.41 

Surplus   8,116.10 

Total    $399,088.01 

In  the  report  of  the  Treasurer  are  many  interesting  details 


about  the  Society's  finances,  and  in  the  report  of  the  Librarj- 
Board  a  full  statement  of  its  acti\'ities,  showing  the  importance 
of  the  work  being  done. 

Mr.  Calvin  W.  Rice  resigned  as  Secretary  of  the  United  En- 
gineering Society  to  take  effect  at  the  end  of  December,  and  the 
Society  is  indebted  to  him  for  a  year  of  gratuitous  service. 

To  Mr.  Joseph  Struthers  who  has  been  Treasurer  for  nine 
years,  and  to  the  members  of  the  Building  Committee,  espe- 
cially its  Chairman,  H.  H.  Barnes,  Jr.,  the  Trustees  would 
express  hearty  thanks  for  valuable  services. 

Charles  F.  Rand, 
President,  United  Engineering  Society. 


New  Officers  of  Engineering  Council 


AT  the  first  annual  meeting  of  the  Engineering  Council, 
on  February  21,  J.  Parke  Channing  was  elected  chair- 
man ;  Harold  W.  Buck,  first  vice-chairman :  Geoi'ge  F.  Swain, 
second  vice-chairman :  and  Alfred  D.  Flinn,  secretary.  The 
following  committees  were  appointed : 

Executive  Committee:     The  chairman,  the  two  vice-chair- 
men, and  David  S.  Jacobus,  Cal- 
vert Townley,  George  J.  Foran. 

Finance  Committee :  E.  Wil- 
bur Rice,  Jr.,  chairman;  Charles 
F.  Loweth,  Sydney  J.  Jennings, 
David  S.  Jacobus. 

Rules  Committee:  J.  Parke 
Channing,  chairman ;  Clemens 
Herschel,  Nathaniel  A.  Carle, 
Irving  E.  Moultrop. 

Public  Affairs  Committee : 
Charles  Whiting  Baker,  chair- 
man; George  F.  Swain,  Benja- 
min B.  Thayer,  E.  W.  Rice,  Jr., 
Charles  E.  Skinner. 

American  Engineering  Serv- 
ice :  George  J.  Foran,  chair- 
man; George  C.  Stone,  Alfred 
D.  Flinn,  Dr.  Addams  S.  Mc- 
Allister, Edward  B.  Sturgis, 
secretary. 

War  Committee  of  Technical 
Societies:  D.  W.  Brunton, 
chairman;  Arthur  H.  Storrs, 
secretary;  James  M.  Boyle,  Nel- 
son P.  Lewis  (American  Soeietj" 
of  Civil  Engineers),  Edmund  B. 
Kirby  (American  Institute  of 
Mining  Engineers),  A.  A. 
Greene,  Jr.,  R.  N.  IngUs  (Ajner- 

ican  Society  of  Mechanical  Engineers),  Harold  W.  Buck,  Dr. 
Addams  S.  McAllister  (American  Institute  of  Electrical  Engi- 
neers^, Dana  D.  Barnum,  E.  C.  Uhlig  (American  Gas  Insti- 
tute), Joseph  Bijur,  Dr.  Chas.  A.  Doremus  (American  Electro- 
chemical Society),  Louis  B.  Marks,  Preston  S.  Millar  (Illumi- 
nating Engineering  Society),  Christopher  R.  Corning,  George 
C.  Stone  (Mining  and  Metallurgical  Society  of  America), 
Henry  Torrance,  F.  E.  Matthews,  (American  Society  of  Re- 
frigerating Engineers). 

Fuel  Conservation  Committee :  L.  P.  Breekenridge,  chair- 
man; Ozni  P.  Hood,  secretary;  Robert  H.  Fernald.  Charles  R. 
Richards,  Charles  L.  Edgar,  Carl  Scholz,  David  j\[offat  Myers, 
Edwin  Ludlow,  Harold  W.  Buck. 


J.    Parke    Channing 


J.  Parke  Channing,  the  newly  elected  chairman,  was  born 
in  New  York  City  and  was  graduated  from  Columbia  Uni- 
versity with  the  degrees  of  Engineer  of  Mines  and  Master  of 
Science.  After  graduation  he  was  first  engaged  in  mining 
in  the  Lake  Superior  iron  and  copper  region,  and  later  in 
Montana,  Utah   and   Tennessee.     In  1900  he  developed  and 

equipped  the  Tennessee  Copper 
Company,  and'a  few  years  later 
built  one  of  the  largest  sul- 
phuric-acid plants  in  the  world 
to  utilize  the  waste  gases  from  its 
copper  furnaces.  In  1907  he 
discovered  and  developed  the 
Jliami  copper  mine  in  Arizona, 
now  producing  copper  at  the 
rate  of  60,000,000  lb.  per  year. 
For  three  years  Mr.  Channing 
was  president  of  the  Mining  and 
^Metallurgical  Society  of  Ameri- 
ca, and  is  now  its  vice-president. 
He  was  one  of  the  founders  of 
the  Lake  Superior  Mining  Insti- 
tute and  is  one  of  its  past-presi- 
dents. He  was  directly  respon- 
sible for  the  founding  of  the 
Micliigan  College  of  Mines.  He 
is  a  member  of  the  American  In- 
stitute of  Mining  Engineers  and 
one  of  its  former  vice-presidents. 
He  is  also  a  member  of  the  In- 
stitute of  Mining  and  Metal- 
lurgy. England.  He  is  vice-presi- 
dent of  the  Miami  Copper  Com- 
jiany  and  of  the  General  De- 
velopment Company. 

Dr.  Ira  N.  Hollis,  the  retiring 
chairman  of  the  Engineering  Council,  has  given  untiring  effort 
to  the  first  year  of  the  Council's  existence,  with  its  many  prob- 
lems of  organization  and  the  great  number  and  variety  of  sug- 
gestions for  usefulness  to  the  Government  in  connection  with 
the  war.  In  spite  of  his  residence  in  Worcester,  Mass.,  and  his 
many  duties  there,  he  attended  all  Council  meetings  and  meet- 
ings of  the  executive  committee  in  New  York,  and  made  fre- 
quent trips  to  Washington.  His  enthusiastic  devotion  to  the 
Engineering  Council  during  the  year  that  he  was  also  President 
of  The  American  Society  of  Mechanical  Engineers  made  large 
demands  upon  time  already  heavily  mortgaged  by  his  duties  as 
president  of  the  Worcester  Polytechnic  Institute  and  by  re- 
lated activities. 


SPRING  MEETING 

WORCESTER,  MASS.,  JUNE  4-7 


THE  progTaiu  for  the  Spring  Meeting,  an  outline  of  which 
appears  on  this  page,  pro\"ides  a  much-needed  opportun- 
ity for  the  engineers  of  the  country  to  get  away  from 
their  strenuous  war  duties,  take  counsel  with  each  other,  and 
obtain  a  liroader  vision  of  the  great  undertakings  for  which 
they  are  uow  responsible.  America  must  supplj-  home  de- 
mauds  during  the  war,  without  saerifieiug  the  war  demands, 


with  firms  of  other  countries ;  but  under  the  stress  of  the  pres- 
ent moment  it  is  necessary  to  pool  our  knowledge  and  to 
coordinate  our  work,  a  result  which  can  be  best  attained  by 
getting  together  for  an  interchange  of  ideas.  It  is  this  function 
which  it  is  expected  that  the  Spring  Meeting  will  fulfill,  and 
to  this  end  the  Committee  on  Meetings  has  arranged  for  a  dis- 
cussion of  topics  of  great  industrial  importance. 


TENTATIVE    PROGRAM 


Tuesday,  June  4 
Afternoon:     (Hotel  Bancroft) 

Registering    of    Members    and    Guests    at     Society 

Headquarters 
Meeting   of  Research    Committee   and    Flow    jMeters 
Sub-Committee 
Evening:     (Hotel  Bancroft) 

Addresses   of  Welcome   by   Mayor  Pehr  G.   Holmes. 
Past-President    Ira    N.    Hollis,    and    R.    Sanford 
Riley,    President    Worcester    Chamber    of    Com- 
merce 
Reception   and   Dance   following  the  addresses 

Wednesday,  June  5 
NEW    ENGLAND    DAY 

M'D-tiinij:    (Worcester  Polytechnic  Institute) 

Business  Meeting 

First  New  England  Session : 

Papers  and  addresses  contributed  by  the  New  Eng- 
land Sections  of  the  A.  S.  M.  E.  and  the  Provi- 
dence Engineering  Society.  The  topics  listed 
below  will  be  begun  at  this  session  and  con- 
tinued in  the  afternoon 

The  Growth  of  an  Industrial  City,  Hon.  Charles  G. 
Washburn 

The*  Small  Industry  and  Democracy,  Dr.  George  H. 
Haynes 

The  Textile  Industry  in  Relation  to  the  War,  J.  PL 
Rousmaniere 

Other  subjects  to  be  presented  are:  Changing  a 
Non-essential  Industry  to  Munition  Manufactur- 
ing: Organizing'  a  Compact  Community  for  the 
IManufactnre  of  AVar  Material;  Fire  Protection 
for  Industrial  Plants;  The  Boston  Plan  for  Voca- 
tional Training  of  Enlisted  Men;  Aeroplane 
Manufacture;  Constructional  and  Manufacturing 
Problems  in  Building  Destroyers 

Sections  Luncheon  and  Conference 


Afternoon:     (Hotel  Bancroft) 
Second  New  England  Session : 
General  Session  with  technical  papers 
Industrial     Safety    and     Workmen's     Compensation 

Session 
Tea  at  Tatnuck  Country  Club 
Evenintj:     (Hotel  Bancroft) 

General  War  Session.  The  general  tiieme  of  this 
e\'ening  session  will  be :  How  the  Engineering- 
Societies  Can  Assist  in  the  Procurement  Pro- 
.  gram  of  tlie  Government.  Some  major  topics 
to  be  discussed  are :  Ordnance  and  Ships  for  the 
Navy  Department;  Munitions  for  the  Army: 
Aircraft  Material ;   Merchant  Ships 

Thursday,  June  6 

Morniny :     (Worcester  Polytechnic  Institute) 
General  Session  with  technical  papers 
Fuel  Session   (a  list  of  topics  follows  the  program) 
Public  Relations  Session 
Afternoon  :     (Norton  Company's  Plant) 
Luncheon 

Paper  on  Housing  Problems 

Inspection    of    the    Norton    Company's    community 
housing-  and  garden  projects 
EveiiiiKj:     (Worcester  Country  Club) 
Dinner 

Illustrated  Lecture:  Harvard's  Contribution  to 
Astronomy,  Dr.  S.  I.  Bailey,  of  Harvard  Obsen- 
atorv 

Friday,  June  7 
Mornini) : 

Automobile  Trip  to  Camp  Devens,  via  Clinton  Dam 
Lunch  at  Camp  Devens 
Afternoon : 

Auto  Trip  to  Concord.  Lexington  and  return  via  the 
Wavside  Inn 


and  she  must  do  this  with  a  gradually  diminishing  supply-  of 
labor.  Mass  production  is  required  on  an  enormous  scale  and 
machine  production  must  be  carried  into  fields  where  hand 
work  has  formerly  prevailed.  There  must  be  greater  eificiency 
and  economy,  greater  foresight,  more  extended  research  and 
more  careful  planning. 

In    normal    times   Americans    have    generally    accomplished 
their  results  individually  in  competition  with  one  another  and 


New  England  is  probably  the  largest  center  of  munitions 
production  in  the  country.  Accordingly,  a  New  England  Day 
has  been  an-anged,  when  the  engineei-s  connected  with  the 
manufacturing  plants  of  that  section  engaged  upon  war  work, 
are  asked  to  present  their  problems  for  discussion  and  to  con- 
tribute any  data  which  will  be  of  value  to  others.  On  the  even- 
ing of  the  same  day,  representatives  of  several  of  the  govern- 
mental dejjartments  engaged  in  the  procurement  of  suppl'-- 
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for  the  Arm}'  and  Navy  will  give  addresses.  Another  session 
will  be  for  the  discussion  of  questions  incident  to  Fuel  Econ- 
omy, as  outlined  in  the  article  which  follows,  when  all  who 
have  had  to  give  serious  consideration  to  improved  methods 
for  fuel  burning  during  the  past  winter  are  asked  to  contribute 
the  results  of  their  experience  for  the  benetit  of  the  Fuel  Ad- 
ministration. 

Vocational  training  for  enlisted  men,  and  housing  problems 
incident  to  war  conditions  are  to  be  discussed  and  one  session 
will  be  devoted  to  municipal  problems  of  the  engineer  in  war 
times.  There  will  also  be  a  careful  selection  of  miscellaneous 
technical  papers,  so  that  there  may  be  put  on  record  in  the 
Society  Transactions  the  results  of  engineering  research,  in 
accordance  with  the  usual  custom  of  the  Society  in  conducting 
its  publications. 

The  Local  Sections  of  New  England  and  the  Providence  En- 
gineering Society  are  actively  cooperating  with  the  Committee 
on  Meetings  in  the  preparations  for  the  convention.  During 
the  first  three  days  simultaneous  sessions  will  be  held  in  oi'der 
to  complete  the  professional  business  by  Thursday  night.  This 
will  leave  Friday  free  for  a  trip  by  automobile  to  the  can- 
tonment at  Camp  Devens,  Mass.,  and  for  a  visit  to  the  historic 
places  of  Concord  and  Lexington.  Probably  most  of  those 
who  will  be  present  fully  appreciate  that  this  part  of  New 
England  is  one  of  the  most  beautiful  sections  of  the  country 
for  outdoor  life,  and  this  trip  on  Friday,  as  well  as  the  other 
social  features,  has  been  arranged  with  a  view  to  the  enjoy- 
ment of  outdoor  pleasures  to  the  fullest  extent. 

FUEL  SESSION 

Spring  Meeting,  Wobcestee,  Mass.,  June  6 

On  Thursday  morning,  June  6,  there  will  be  a  session  of 
the  Spring  Meeting  at  the  Worcester  Polytechnic  Institute 
for  five-minute  presentations  of  data  relating  to  fuel  economy. 
This  session  has  been  planned  by  the  Fuel  Conservation  Com- 
mittee of  the  ISngineering  Council  to  assist  the  United  States 
Fuel  Administrator  in  his  nation-wide  campaign  for  fuel 
economy.  The  topics  upon  which  discussion  is  solicited  are 
listed  below  and  all  members  of  the  Society,  or  others,  who 
have  studied  the  problems  incident  to  the  adverse  fuel  con- 
ditions of  the  past  winter  are  invited  to  give  the  results  of 
their  experience  in  the  form  of  brief  written  communications 
of  from  100  to  1000  words  each.  In  so  far  as  possible,  these 
will  be  presented  at  the  time  of  the  meeting  and  later  collated 
for  publication  and  for  transmission  to  Dr.  Garfield's  depart- 
ment at  Washington.  Contributions  to  this  session  should 
be  mailed  to  the  Secretary  of  the  Society,  29  West  39th  Street, 
New  York,  not  later  than  May  1. 

1  What  Abe  the  Economic  Effects  of  Imi'ukities  in  Coax? 

Incombustible  iu  fuel  has  a  detrimental  effect  upon  furnace 
operation  out  of  all  proportion  to  the  percentage  of  refuse 
contained.  It  has  been  claimed  that  when  coal  contains  JO 
per  cent  of  refuse  it  becomes  valueless  as  fuel.  Recent  con- 
ditions have  afforded  opportunities  for  interesting  observa- 
tions in   this  connection.     What   has  been   your  experience? 

2  To  What  Extent  Is  Fuel  Oil  Likely  to  be  Used  as  a 
Substitute  for  Coal? 

Infoi'mation  is  desired  as  to  present  use.  advantage  found, 
probable  available  supply,  etc. 

3  How    Can    Soft    Coal   Be    Burned    Without    Smoke    in 
Marine  Boilers? 

The  avoidance  of  smoke  would  decrease  the  radius  of  visi- 
bility of  our  ocean  carriers  by  many  miles  and  greatly  reduce 
their  liability  to  attack  by  submarines.  If  efliciency  is  im- 
proved incidentally  it  means  much  more  than  the  mere  coal 
saving. 


4  Wh.\t  Are  the  Possibilities  in  the  Direction  or  the 
Utiliz.\tion  of  Anthracite  Wa.stes? 

What  success  have  you  had  in  burning  anthracite  slack  or 
culm?  Do  you  mix  it  with  soft  coal,  and  in  what  proportions? 
What  sort  of  grate  do  you  use  and  what  is  your  practice  with 
regard  to  thickness  of  fire,  draft,  rate  of  combustion?  Can 
the  mixture  be  burned  in  a  stoker? 

5  What  Instru.mexts  Are  Useful  and  Desirable  in  the 
Boiler  Room  as  Aids  in   Saving  Coal? 

What  class  of  ecjuipment  has  been  of  the  most  value  to  you 
and  how? 

6  What  Is  Essentl\l  to  the  Economical  Operation  of 
Hand-Fired   Boiler   Furnaces   When    Using   Soft  Coal? 

Helpful  hints  as  to  tiring  methods,  front  or  side ;  frequency 
of  firing;  management  of  dampers;  cleaning;  etc, 

7  To  What  Kinds  of  Pl.^nts  and  Coals  are  the  Different 
Types  of  Mechanical  Stokers  Respectively  Adapted, 
and  W^hat  Is  the  Limiting  Factor  to  Their  Use  in  tub 
Small  Plant? 

Can  we  agree  upon  the  type  of  fuel  to  the  combustion  of 
which  each  type  of  stoker  is  best  adapted?  How  large  must 
a  plant  be  to  warrant  the  use  of  a  mechanical  stoker? 

8  What  Experience  Have  You  Had  in  the  Use  of  Whou 
AS  Fuel?  To  What  Extent  Is  Wood  Available  as  a 
Fuel?      . 

The  coal  shortage  has  occasioned  the  use  of  wood  fuel  iu 
many  unwonted  places.  Accounts  of  experience  that  will  be 
helpful  are   solicited. 

9  What  Coal  Economies  Can  Be  Effected  in  Residence 
Heating? 

He  who  could  make  one  ton  of  coal  do  the  work  of  two 
during  the  past  winter,  not  only  conserved  the  coal  for  his 
neighbor  and  saved  his  own  mone.v  but  was  comfortable  when 
he  might   have  otherwise  been   cold.     How   can  it  be  done? 

10  What  Coal  Economies  Can  Be  Effected  in  the  S.mall 
Steam  Plant.s? 

Plants  which  are  not  suiBciently  important  departments  of 
their  industries  to  warrant  expert  supervision  and  are  too 
small  to  support  real  engineers  waste  a  lot  of  coal  and  steam 
in  the  aggregate.  What  are  the  principal  sources  and  methods 
of  waste  and  how  can  they  be  avoided  and  corrected? 

11  What  Experiences  Have  You  Had  With  the  Storage  of 
Coal? 

12  While  the  above  topics  are  all  that  can  be  suggested  for 
discussion,  additional  short  papers  on  any  fuel  topic  are  de- 
sired for  publication.  Items  of  interest  on  fuel  performance 
should  be  sent  to  the  Secretary.  A  few  additional  topics  are 
suggested : 

II  To  what  extent  and  where  will  the  gas  pivDdueer  be  used 
to  produce  economies? 

h  To  what  extent  is  natural  gas  being  used  as  a  fuel  for 
power    purposes? 

r  What  is  the  relative  economy  of  the  locomotive  of  1900 
and  today? 

rf  What  proportion  of  the  coke  is  made  in  by-product  ovens? 

c  What  are  new  and  important  developments  in  methods  of 
burning   coal? 

/  What  economies  have  resulted  from  recent  practice  in  mak- 
ing brick  settings  leakless? 

g  To   what   extent   is   coke  being   used   for  residence   heating? 

h  Is  automatic  air  supply  correctly  proportioned  to  coal  sup- 
ply  possible? 

Jolin  Fritz  Medal 

On  Wednesday,  April  17,  at  8.30  p.  m.,  there  will  be  hehl 
iu  the  auditorium  of  the  Engineering  Societies  Building,  New 
York,  a  meeting  at  which  the  John  Fritz  Medal  will  be  pub- 
licly presented  to  J.  Waldo  Smith,  Mem.Am.Soc.M.E.,  for 
"  Achievements  as  Engineer  in  Providing  the  City  of  New 
York  with  a  Supply  of  Water,"  Col,  John  J.  Carty,  Past- 
President,  American  Institute  of  Electrical  Engineers,  will 
preside.  The  medal  will  be  presented  by  Ambrose  Swase.v, 
Past-President  Am.Soc.M.E.,  and  addresses  will  be  given  by 
other  speakers. 


AMONG  THE  LOCAL  SECTIONS 


TJIE  Spring  Meeting  at  Worcester  will  afford  an 
opportunity  for  representatives  of  tbe  Sections  to  hold 
a  conference.  They  will  meet  at  luncheon  with  the 
Council  on  Wednesday,  June  5,  at  which  time  addresses  will 
be  made  by  President  Charles  T.  Main  and  Dr.  Ira  N.  HoUis. 
The  sessions  of  the  Spring  Meeting  will  be  devoted  to  a  large 
extent  to  developing  ways  and  means  by  which  the  Society 
can  speed  up  and  increa.se  the  service  which  is  being  patri- 
otically rendered  the  Government.  'This  Sections  Conference 
will  therefore  assume  proportions  almost  international  in 
importance,  because  it  is  largely  through  the  medium  of  the 
Sections  that  the  Society  can  achieve  undertakings  of  this 
nature.  Several  of  the  Sections  have  already  held  meetings 
which  promise  to  prove  of  enormous  assistance  in  winning 
the  war.  In  fact,  the  dominant  note  in  Sections  activities  is 
that  nothing  is  now  worth  wliile  which  does  not  contribute 
to  this  end. 

The  meeting  of  the  New  York  Section  on  non-essential 
industries,  an  extended  account  of  which  is  given  in  this  issue 
of  The  Journal,  has  aroused  more  general  interest  than  any 
meeting  held  by  that  Section  in  years.  The  press  gave  con- 
siderable space  to  a  report  of  the  meeting,  the  New  York 
Evening  Post  devoting  practically  two  columns  to  it.  Repre- 
sentatives of  a  large  variety  of  trades  and  industries  were 
present  and  the  journals  specially  devoted  to  their  interests 
contain  full  accounts  of  the  discussion.  A  resolution  was 
passed  at  the  meeting  to  the  effect  that  the  Society  organize  to 
develop  the  use  of  any  of  the  available  equipment  and  work- 
ing forces  of  plants  engaged  in  the  manufacture  of  anything 
not  directly  necessary  to  winning  the  war.  In  this  way  the 
disturbance  to  the  industries  will  be  minimized,  and  their 
]>lants  kept  working  to  capacity. 

The  Committee  on  Sections  has  distributed  to  the  chairman 
and  secretary  of  each  Local  Section  a  record  book.  This  is 
arranged  in  loose-leaf  style  and  contains  forms  for  the  report- 
ing of  meetings,  concise  statements  relative  to  the  By-Laws 
governing  Sections  activities,  the  requirements  for  member- 
ship, and  the  privileges  thereof,  and  a  description  of  the  publi- 
cations and  of  the  library.  There  are  forms  for  recording  de- 
tails about  the  various  committees  of  each  Section,  a  history  of 
the  Section,  the  development  of  special  mailing  and  telephone 
lists,  a  diary  for  notable  events  during  the  year,  the  develop- 
ment of  papers  for  meetings,  a  balance  sheet,  and  corrected  lists 
of  the  personnel  of  the  Council  and  Sections  Committees  with 
their  addresses.  These  record  books  should  help  the  Sections 
oUicers  in  the  organization  of  their  work,  and  thereby  give 
them  more  time  for  the  important  work  of  preparing  for 
meetings. 


Section  Meetings 

ATLANTA 

Fibnianj  12.  At  the  iuvitatiou  of  Mr.  Robert  Gregg  the  mem- 
bers of  the  Section  participated  in  a  dinner  at  the  Druid  Hills 
Golf  Club. 

Chairman  Elsas  gave  a  report  of  the  conference  of  Sections 
delegates  at  the  Auuual  Meeting.  The  discussion  which  followed 
developed  a  general  feeling  that  the  affiliated  technical  .societies 
should  receive  more  active  support  by  the  local  sections  of  the 
national  engineering  societies. 

Cecil  P.  Poole, 

Section  Secretary. 


BALTIMORE 

2Iarch  12.  At  the  fourth  regular  meeting  the  attendance  was 
the  largest  on  record,  and  great  interest  was  shown  in  the  dis- 
cussions presented  on  canning  of  foods,  as  this  is  one  of  Maryland's 
most  important  industries. 

The  first  paper  of  the  evening,  presented  by  J.  H.  Shrader, 
Assistant  Physiologist,  U.  S.  Department  of  Agriculture,  out- 
lined the  general  process  of  canning,  referring  particularly  to 
tomatoes,  which  are  the  staple  product  of  Maryland.  Each 
process  used  was  described  and  illustrated,  its  faults  and  ineffi- 
ciencies from  a  food-utilization  viewpoint  pointed  out,  and  it  was 
shown  that  fully  45  per  cent  of  the  food  value  of  the  tomato  as 
delivered  at  the  plant  is  wasted  in  the  process.  This  waste  occurs 
in  storage  during  excessive  supply,  in  poor  sorting,  in  wasteful 
peeling  and  in  can  filling. 

The  question  of  the  manufacture  of  "  tomato  paste  "  was  con- 
sidered, and  as  the  waste,  labor  charge  and  loss  in  this  process  is 
very  small,  it  offers  wonderful  opportunities  for  the  efficient 
operation  of  canning  plants.  The  food  value  of  the  product  is  as 
high  as  that  of  the  regular  canned  goods,  while  the  bulk  is 
tremendously  reduced,  thus  reducing  space  and  freight  and  pro- 
viding a  cheaper  product  than  the  oi'dinary  canned  tomato. 

Prof.  Julian  C.  Smallwood.  Mem.Am.Soc.M.E.,  who  has  con- 
ducted extensive  researches  in  the  use  of  steam  in  the  canning 
industry,  and  is  an  authority  on  this  subject,  presented  the  second 
paper,  on  Economy  in  the  Use  of  Steam,  by  means  of  diagrams. 
The  wastes  covering  washers,  scalders,  kettles,  exhausters  and 
process  kettles,  together  with  radiation  were  traced  in  the  various 
steps  of  the  process  and  the  ways  and  means  of  elimination  were 
discussed.  A  plant  where  losses  of  this  kind  were  reduced  to  a 
minimum  was  described  and  it  was  shown  that  the  boiler  hp. 
necessary  could  be  reduced  from  '265  to  140,  with  a  corresponding 
saving  of  fuel.  Experiments  showed  the  ordinary  exhauster 
process  is  most  ineffective  in  securing  the  result  desired.  Great 
opportunities  for  economy  in  the  process  kettles  and  the  advantage 
of  using  low-pressure  steam  are  offered. 

The  last  paper  was  delivered  by  J.  C.  Taliaferro,  plant  man- 
ager, Continental  Can  Co.,  on  The  Filling  and  Closing  of  the 
Modern  Can.  The  problem  for  engineers  is  to  design  a  filling  ma- 
chine that  will  put  the  required  amount,  without  waste,  into  each 
can.  The  Government  requires  a  certain  standard  of  filling  the 
cans,  and  canners  usually  overfill  their  cans  thus  making  it  impos- 
sible to  exhaust  properly  and  thereby  spoiling  the  contents.  When 
cans  are  overfilled  some  liquid  must  be  spilled  before  exhausting, 
and  this  is  wasted.  Until  our  engineers  can  design  such  equipment 
we  must  continue  to  thus  needlessly  waste  a  large  proportion  of 
our  food   products  in   the   process  of  canning. 

A.  G.  Christie, 

Section  Secretary. 

BIRMINGHAM 

At  the  February  meeting  held  jointly  with  the  Alabama  Tech- 
nical Association,  C.  B.  Davis.  Mem.Am.Soc.M.E.,  delivered  a 
paper  on  Fuel  Conservation. 

March  21.  Mr.  J.  A.  Sirnit,  of  the  Alabama  Power  Co.,  gave  a 
talk  on  Water  and  Fuel  Equipment  Warrior  River  Reserve  Sta- 
tion. A  more  detailed  account  of  the  meeting  will  appear  in  a 
later  issue. 

W.  Lee  Roueche, 

Section  Secretary. 

BOSTON 

Marrh  KJ.  A  subject  of  the  greatest  importance  and  most 
serious  to  the  American  nation  at  the  present  time  was  the 
address  on  Man  Power  delivered  by  ,1.  Parke  Channing.  A  more 
detailed  account  of  the  meeting  will  be  published  in  a  later  issue 
of  The  Journal. 

W.    G.    SlABIvWE-VrjIEU, 

Section  Secretary. 

BUFFALO 

February  20.  After  a  trip  through  the  Buffalo  High  School, 
Chairman  F.  E.  Cardullo  gave  a  talk  on  Manual  Training, 
emphasizing  its  general  educational  value  to  the  student. 
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Miiyv]i  li.  Uuder  the  auspices  of  the  American  Chemical  Society 
Section  an  illustrated  lecture  ou  Some  Phases  of  Glass  Making 
was  delivered  by  Dr.  E.  C.  Sullivan,  Chief  Chemist  of  the  Corning 
Glass  Works.  The  lecture  was  extremely  interesting  as  the 
speaker  has  done  much  towai-d  meeting  the  glass  situation  in  this 
country  since  the  exports  of  Germany   have  been   cut  off. 

Mnrrh  IJ.  The  Hydroelectric  Power  Problem  and  the  general 
considerations  involved  in  the  exijloitation  and  design  of  hydro- 
electric plants,  formed  the  subject  of  an  address  by  J.  A.  Johnson. 
The  economic  question  of  the  relation  between  the  location  of 
available  power  and  the  location  of  industries  was  discussed  and 
the  speaker  traced  the  advantages  and  disadvantages  in  the 
generation  and  transmission  of  power  over  short  and  long  dis- 
tances :  the  value  of  the  steam  idant  and  the  economic  relations 
between  the  two. 

ilanli  20.  t'nder  the  auspices  of  the  S.A.E.  Section  a  paper 
on  Worm  Gear  Bronze  was  delivered  by  W.  M.   Corse. 

Miin-Ii  ;?7.  A  night  of  "  Mystery  "  held  under  the  auspices  of 
the  A.S.M.E.  Section.  Details  of  the  meeting  not  being  available 
at  this  time,  will  be  published  in  a  later  issue. 

E.  B.  Neil. 
,  Section  Secretary. 

CHICAGO 

March  1.  The  subject  of  the  meeting  was  the  Coal  Situation 
and  was  discussed  by  Joseph  Harrington.  Mem. Am.Soc.M.E..  and 
Prof.  H.  H.  Stock,  head  of  the  Mining  Department.  University  of 
Illinois,  and  also  chaimian  of  the  Conservation  Committee  of  the 
Fuel  Administration  for  Illinois.  Mr.  Harington  dealt  with  one 
phase  of  the  subject,  plant  control,  and  showed  how  the  efEcient 
equipment  of  a  plant  and  the  keen  observation  on  the  part  of  th.' 
employees  will  increase  the  efficiency  of  the  plant.  He  emphasized 
the  fact  that  employers  very  often  fail  to  grasp  the  point  that 
while  conscientious,  intelligent  operatives  often  overcome  certain 
losses  by  inefficient  machinery,  it  is  essential  to  have  the  newer 
type  of  machinery  installed  in  order  to  work  efficiently.  The 
question  of  improving  plant  orieration  by  education  or  by  auto- 
cratic overseeing  by  the  Government  was  also  discussed.  Mr. 
Harrington  claimed  in  addition  to  having  educated  engineers  as 
operatives  it  is  also  necessary  to  have  compulsory  measures  througli 
Government  committees  in  order  to  have  any  practical  effect  on  the 
consumption  of  coal  of  the  country. 

Prof.  Stoek  in  discussing  the  coal  situation  showed  the  lack  of 
fuel  to  meet  the  present  demands  and  advocated  restrictions  in 
unnecesary  demands. 

A.  L.  Bice. 

Section  Secretary. 

INDIANAPOLIS 

January  2o.  At  a  joint  meeting  of  the  Indiana  Engineering 
Society  with  the  A.S.M.E.  and  A.I.E.E.  Sections  which  lasted 
throughout  the  entire  day,  the  following  papers  were  presented  at 
the  morning  session  :  Concrete  Roads  versus  Other  Types  of  Con- 
struction, by  W.  E.  Graves.  Assistant  City  Engineer.  South  Bend. 
Ind. ;  Discussion  on  Roads  and  Recent  Development  in  Brick 
Paving,  by  E.  B.  Smith.  Laporte.  Ind. ;  Indiana  Market  High- 
ways in  War  Time,  by  W.  S.  Moore.  Chairman  State  Highway 
Commission  ;  History  of  an  Old  Bridge,  by  J.  S.  Spiker,  Vincennes. 
Ind. ;  and  Water  Bound  Gravel  Roads,  by  Karl  L.  Hanson.  Con- 
nersville.  Ind.  Motion  pictures  showing  the  construction  of  build- 
ings and  roads  at  the  cantonment  at  Camp  Dodge.  Iowa,  were 
presented  by  C.  D.  Franks,  of  the  Portland  Cement  Association. 

At  the  afternoon  session  Colonel  Slaughter.  II.  S.  A.,  presented 
a  paper  on  Recent  Development  in  Signaling  at  the  Front,  in 
which  he  described  the  use  of  carrier  pigeons,  message  bearers, 
sound  signaling  and  radio  communication. 

Mr.  J.  F.  Gilchrist.  Vice-President  of  the  Commonwealth  Edison 
Company  of  Chicago,  delivered  a  paper  on  Financial  Problems 
of  the  Utility  in  War  Times,  pointing  out  that  as  utility  com- 
panies generally  have  an  investment  of  from  five  to  six  times 
their  annual  gross  receipts,  whereas  in  many  other  lines  of  busi- 
ness the  annual  gross  receipts  and  investments  arc  about  the 
same,  public  utility  corporations  require  large  amounts  of  capital 
for  their  operation.  This  capital  has  been  raised  in  the  past 
principally  by  the  sale  of  bonds  and  preferred  stock,  for  which 
there  is  little  sale  at  this  time.  An  estimated  sum  of  $100,000,000 
will  have  to  be  raised  in  the  year  lOlS  to  take  care  of  the  neces- 
sary expansion  of  the  public  utilities.     In  past  years,  a  number 


of  plants,  especially  in  Pittsburgh  and  the  Atlantic  Coast  districts, 
havi>  hail  so  many  demands  for  power  to  take  care  of  war  needs 
that  they  have  found  it  neees.sarj-  to  ask  the  Priority  Committee 
at  Washington  to  designate  which  plants  should  he  given  prefer- 
ence. Some  industries  were  given  current  fur  five  days  of  the 
week  instead  of  six.  or  for  eighteen  hours  instead  of  twenty-four. 
As  expenses,  especially  local,  are  costing  the  utilities  more  than 
in  the  past,  it  is  apparent  that  if  a  number  of  the  utilities  are  to 
remain  solvent,  rates  must  be  raisetl  by  the  Commission. 

Considerable  discussion  fo^Uowed.  led  by  H.  O.  Garmon.  Chief 
Engineer  of  the  Indiana  Public  Servic'e  Comniission,  and  Georg»' 
Hubley,  Jlanager  of  the  Merchants'  Heat  &  I>ight  Co.  of  Indian- 
apolis. 

An  illustrated  lecture  on  Concrete  Shii>s  and  Barges  was  given 
by  J.  E.  Freeman,  of  the  Portland  Cement  As-sviciation,  Chicago. 
111.,  pointing  out  the  great  possibilities  wf  concre-te.  and  of  hmv 
stability  is  maintained  in  ships  and  barges. 

A  paper  entitled  Vocational  and  Industrial  Education  was 
given  by  A.  S.  Hurrell.  Assistant  Superintendent  of  ^'o<•atif^n.•II 
and    Industrial    Education   of   the    Indianapolis   Public   Sehewls. 

At  the  evening  session  Mr.  Will  H.  Hays.  Chairman  of  the 
State  Council  of  Defense  of  Indiana,  delivered  an  addrvss  on  the 
subject  of  The  Engineer  and  the  State  Council  of  Defens*-.  in 
which  he  brought  out  that  every  citizen  has  a  patriotic  duty  to 
perform,  but  upon  the  engineer  particularly  the  bunlen  rests. 
The  Indianapolis  Engineers'  Club  was  praised  most  warml.v  for 
the  active  influence  and  help  estendetl  t»  the  stat<?  in  the  organ- 
ization of  the  Battalion  of  Engineers  of  Indiana. 

The  concluding  number  on  the  program  was  an  illustnitwl 
lecture  by  W.  S.  Culver.  District  Engineer  of  the  General  Electric 
Company.  Cincinnati.  Ohio,  on  The  King  of  the  Rail. 

W.  A.  Hanley. 

Section  Secretary. 


NEW  ORLEANS 

March  11.  .\t  a  meeting  of  the  Louisiana  Engineering  Society. 
to  which  the  members  of  the  A,S.M.E.  Section  were  inviteil. 
A.  M.  Lockett.  Mem. Am.Soc.M.E..  delivered  a  lecture  on  Th," 
New  Orleans  Industrial  Canal.  Further  details  regarding  the 
meeting  will  be  publi.shed  in  a   later  issue  of  The  Jotr.nal. 

H.    L.    HUTSON. 

Section  Secretary. 


NEW   YORK 

February  21.  How  non-essential  work  might  be  turned  into  ai'l 
toward  winning  the  war.  was  a  subject  which  brought  forth  much 
discussion  at  the  meeting.  Ten  or  twelve  speakers  representing  as 
many  industries  discused  the  subject,  each  setting  forth  his  reason 
for  considering  the  industry  he  represented,  an  essential  one. 
Among  the  speakers  were  the  following :  Calvin  W.  Rice,  Secre- 
tary. A.S.M.E. :  Frederick  W.  Keough.  Editor  of  American  Indus- 
tries, published  by  the  National  Association  of  Manufacturers: 
William  Hamlin  Childs,  President  of  the  Barrett  Company; 
Sterling  H.  Bunnell,  of  R.  Martens  &  Company:  Horace  B. 
Cheney,  Jr.,  Vice-President  of  Cheney  Brothers:  Charles  T. 
Main.  President.  A.S.M.E.;  J.  H.  Haas,  of  the  Loft  Candy  Com- 
pany; Erik  Oberg.  Editor  of  Machinery;  C.  R.  McMilleu,  of  the 
Union  Paper  Bag  Corp.;  Frank  Mossberg.  of  Attleboro.  Mass.: 
P.  W.  Henry,  of  the  American  International  Corporation,  and 
Prof.  D.  D.  Jackson,  of  Columbia  University. 

A  detailed  report  of  the  meeting  will  be  found  in  the  Technical 
Section  of  this  issue. 

March  UK  Tei-miual  Facilities  of  New  York  was  the  subject  of 
the  meeting  and  was  di.scussed  by  the  following  speakers,  each 
covering  a  special  phase  of  the  subject :  A.  B.  Pough  presented  the 
first  topic,  on  Demands,  including  Pre-War.  War.  After-War  and 
Future  Demands.  B.  F.  Cresson.  Jr..  discussed  Land  Facilities  to 
meet  the  demands,  such  as  railroads,  marginal  railroads,  trucking 
and  warehouses.  W.  J.  Barney  spoke  ou  the  Water  Facilities  to 
meet  the  demands,  such  as  harbor,  rivers,  canals,  docks,  lighterage 
and  mechanical.  Deficiencies  and  Their  Correction  were  discussed 
by  George  H.  Pride.  Agencies  in  JJevelopment.  such  as  private 
capital,  city,  state,  and  national  Government,  were  covered  by  Ira 
Place,  and  Charies  Whiting  Baker  gave  a  resume  of  -the  entire 
subject,  offering  a  great  many  practical  suggestions. 

W.  Herman  Grextl, 

Section  Sccrchiry. 
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riIII,AI»KI,l'HlA 

Miinli  >l>.  Dr.  S.  W.  Strattmi  of  tlu-  rnitwl  States  HunMii  of 
Staniliirds  di'livereit  a  talk  mi  Hcci'iit  l>i'Vi'lo|inients  in  .Mpthmls  nf 
.Measuri'iueiit.  Fiu'tlicr  details  will  lie  imlilislied  in  a  lati'i- 
.loTH.NAL. 

John  P.  JIidd. 

Section  Sccrctarii. 


rUOVIDEXCE 

March  ).  At  thp  first  Annual  Smoker  and  (ieneral  Jleeting  of 
the  Providence  Engineering  Society,  Gov.  R.  Livingston  Beekmau 
gave  an  interesting  acount  of  his  experiences  at  the  battlefrout. 

March  12.  Under  the  auspices  of  the  Machine-Shop  Section, 
Henr.v  K.  Spencer,  of  the  Blauchard  Machine  Company,  read  a 
paper  on  The  Production  of  Flat  Surfaces  by  Modern  Surface 
Grinding  Machines. 

March  IS.  At  the  Pciwer-Section  Meeting  Jlr.  Warren  F. 
Hodges  presented  a  paper  on  Motor  Troubles,  and  a  second  paper 
on  the  subject  of  Automobile  Starters  was  given  b.v  Alfred  Maille. 

March  2i.  Mr.  G.  Douglas  Wardrop.  Editor  of  the  Aerial  Age, 
gave  an  interesting  lecture  on  AVar  in  the  Air.  Mr.  Calvin  W. 
Kice.  Secretary  of  the  A.S.M.E..  delivered  a  short  address  on 
Methods  of  Cooperation  in  Meeting  Present  Emergencies. 

James  A.  Hall. 

Correspondent. 


Student  Brancli  Meetings 

THE  Metropolitan  Student  Branches  uf  the  Society 
locateil  at  Columbia  University,  New  York  University, 
I'olyteclinic  Institute  of  Brooklyn  ajul  Stevens  Institute  of 
Technology,  will  hold  the  usual  spring-  meeting  at  the  Engi- 
neering Societies  Building  on  Tuesday,  April  9.  There  will 
lie  an  afternoon  and  an  evening  session,  with  a  buffet  supper 
Ijelween    the  sessions. 

The  committee  in  charge  of  the  arrangements  is  composed 
of  two  representatives  of  each  of  the  Student  Branches,  with 
Herbert  Lowenstein  as  chairman  and  Lincoln  V.  Aquadro  as 
secretary.  The  committee  has  been  exceedingly  fortunate  in 
getting  the  acceptances  of  the  following  speakers:  F.  K. 
Mutton,  Richard  B.  Sheridan,  Ira  X.  HoUis,  G.  D.  Wardrop, 
M.  H.  Avram  and  Jack  Armour.  Other  prominent  engineers 
liave  been  invited  with  a  view  to  having  a  number  of  short 
interesting  talks  in  preference  to  a  few  lengthy  ones.  The 
subjects  to  be  touched  upon  include  aviation,  marine  engi- 
neering, the  need  for  technical  training,  especially  in  war 
times,  the  engineering  I'equirements  of  our  allies,  the  rail- 
road engineer,  and  the  young  engineer  in  tlie  army  and  navy. 

The  New  York  Section  of  the  Society  has  decided  to 
cooperate  with  the  students  by  joining  with  them  in  this  meet- 
ing and  .making  it  the  April  meeting  of  the  Section. 

The  lecture  by  Mr.  Wardrop  on  War  in  the  Clouds  is 
illustrated  by  motion  pictures  and  lantern  slides,  and  brings 
this  phase  of  the  situation  up  to  the  minute. 

Members  of  the  Society  are  especially  urged  to  attend  this 
meeting,  not  only  to  give  these  embryo  engineers  an  oppor- 
tunity to  meet  some  of  those  established  in  the  profession,  but 
also  because  of  the  opportunity  afforded  for  meeting  pros- 
pective assistants  to  take  positions  upon  graduation  or  tem- 
porarily during  the  vacation  period.  It  is  hoped  that  a  num- 
ber of  members  will  make  a  point  of  being  present  to  give 
encouragement  to  these  young  engineers  in  making  a  success 
of  the  meeting.  All  technical  students,  whether  student  mem- 
bers or  not,  are  likewise  urged  to  attend.  Those  desiring  to 
participate  in  the  supper  should  notify  the  secretary's  office 
not  later  than  noon,  April  9. 


rXlVEUSITV    OF    (■|NCIXX.\TI 

i'lhruanj  21.  A  paper  on  the  Construction  of  Concrete  Ships 
and   Karges  was  presented  by  .1.    E.    Freeman, 

March  il.  A  paper  on  Shop  Kinks  was  presenti'd  by  Henry 
Hitter.  Mem.Am.Soc.JI.E. 

Professor  .John  T.  Faig,  Meni.Am.Soc.JI.E..  delivered  a  paper 
on  The  E<'onomic  Use  of  Coal  by  Communities.  In  view  of  the 
increasing  need  of  conservation  at  this  time,  a  method  of  using 
coal  by  which  all  of  the  by-products  are  saved  was  fully  discussed. 

Mr.  C.  W.  Carpenter.  Mem.Am.Soc.M.E..  who  has  had  con- 
siderable experience  in  training  thousands  of  women  for  war 
industry,  delivered  an  interesting  lecture  on  The  Training  of 
Women  for  Industry. 

J.  X.  Faig. 

Section    Secretari/. 


CARNEGIE   INSTITUTE   OF   TECHNOLOGY 

Fchraary  13.  An  illustrated  talk  was  given  by  W.  C.  Wright 
on  Jlodern  Foundry  Jlethods  and  Equipment,  which  showed  pres- 
ent foundry  practice  and  the  various  devices  for  increasing  the 
output  and  decreasing  the  number  of  skilled  molders  necessary. 
The  subject  of  the  woman  worker  was  presented,  and  the  matter 
of  making  her  surroundings  more  pleasant  and  sanitary  and  the 
need  for  safety  devices  in  the  line  of  work  in  which  she  is  em- 
ployed  were   discussed. 

H.  D.  Krumjiel. 

Branch  Secretari/. 


UNIVERSITY   OF   COLORADO 

Marcli  7.  Professor  Black  delivered  an  illustrated  lecture  on 
Properties  of  Commercial  Steam  Pipe  Coverings.  The  lecture 
covered  experiments  performed  at  the  University  of  Wisconsin. 
The  different  methods  of  measuring  heat  dissipation  through  pipe 
coverings,  and  the  means  of  measuring  temperatures,  giving  prefer- 
ence to  the  copper-constantan  thermocouple,  were  discussed.  Vari- 
ous curves  were  shown  indicating  the  comparative  insulating 
proi>erties  of  different  coverings  and  also  the  saving  possible 
through  efficient  covering. 

H.  O.  Ckoi-t. 

Brandt    S<  rretari/. 


POLYTECHNIC    INSTITUTE    OF    BROOKLYN 

March  S.  Benjamin  Offen  was  elected  treasurer,  to  succeed 
Joseph  L.  Kopf. 

Mr.  Arthur  Seubert.  in  his  talk  on  Engineering  Education, 
pointed  out  that  by  affiliating  with  engineering  or  college  societies 
the  student's  powers  of  leadership,  tact  and  resoureefulue.ss  are 
developed. 

A  special  war-time  course  in  radio  engineering,  covering  theory, 
code  and  laboratory  work,  is  being  given  at  the  Institute  and  is 
oijen  to  seniors  in  mechanical  engineering. 

Nathan  N.  Wolpekt. 

Branch  Secretari/. 


UNIVERSITY   OF   WASHINGTON 

An  inspection  trip  was  made  to  the  Ford  assembling  station 
and  to  the  sub-stations  of  the  Seattle  Light  &  Power  Company. 
Forty  members  and  guests  of  the  universit.v  participated. 

The  university  is  cooperating  with  the  Government  by  having 
a  Reserve  Officers  Training  Corps  in  which  underclassmen  receive 
eight  hours  of  training  a  week  with  upperclassmen  as  officers  and 
members  of  the  faculty  as  instructors,  the  latter  being  in  the 
R.O.T.C.  An  A.U.S.  Naval  Training  Station  is  located  on 
the  Campus  with  an  enrollment  of  about  a  thousand  and  a  course 
for  marine  operating  engineers  under  the  direction  of  the  V.  S. 
Shipping  Board  is  given  by  the  mechanical  engineering  faculty  to 
men  from  all  over  the  West  and  Southwest.  Over  a  thousand 
men  from  the  University  of  Washington  are  now  in  the  service. 
and  a  good  share  from  the  engineering  school  are  now  in  various 
branches  of  the  Engineering  Corps  and  other  branches  of  service. 

Fairman  B.  Lee. 

Branch    Se{  rctary. 


TENTH    ROLL  OF   HONOR 

QNE   HUNDRED   AND   SIXTY-EIGHT   additional   names   of   members    of   The   American 
Society  of  Mechanical  Engineers  are  added  to  our  ever-lengthening  Roll  of  Honor,  and 
the  stars  on  the  service  flag  now  number  over  900. 


ABEitcnoMniE,  James   H..   Captain.   I'.ritish   Army. 
Abernethv,  W.  K..  Aviation  Corps.   U.   S.  Army. 
Alden,  J.   L.,   Second   Lieutenant.   Ordnance  Department.   N.   A. 
Allen,  Henry  A.,  Colonel.  Commanding  lOSth  Engineers,  33r(l  Divi- 
sion.  Camp   Logan,   Houston,   Texas. 
ANTONS.4XTI,    LODIS,    2na    Officers'    Training    Camp,    San    Juan,    Porto 

Kico. 
Arkell.    William    C.    First    Lieutenant,    Ordnance    Officers'    Reserve 

Corps. 
Ashley.  Edward  E.,  Jr.,  First  Lieutenant,  Engineering  Section,  Signal 

Corps.  U.   S.  Army. 
Badowski,   Alfred,  Captain.   Ordnance  Department.   U.   S.   Army. 
Baird,    James   T.,    Jr..    Captain.    Ordnance    Officers'    Reserve    Corps. 
Baker,   Philip   C,   Lieutenant.   70th    Aero   Squad,   American    Expedi- 

tionar.v  Forces,  France. 
Banquet,  Camillb,  Jr..  Second  Lieutenant,  1st  Company,  Coast  Artil- 
lery Corps,  Fort  Mott.  New  Jersey. 
Barry,   Thomas  J..  Company  A,   37th  Engineers,   Fort   Meyer,   Va. 
Beaud.   Theodore  H.,  Lieutenant.   Sandy   Hook   Proving  Ground.   Fort 

Hancock,  New  Jersey. 
Behr,  F.  J.,  Major.  Coast  Artillery  Corps.  U.   S.  -\rmy. 
Bensel,    John    A.,    Major,    Engineer    Officers'    Reserve    Corps,    U.    S. 

Army. 
Bolles,  Frank  G.,  Major,  Ordnance  Department,  TJ.  S.  Array. 
Bono,  William  L.,  First  Lieutenant.  Ordnance  Officers'  Reserve  Corps. 

Frankford  Arsenal,  Pa. 
Bowles.    Hardy,    Captain.    23rd    Engineers,    American    Expeditionary 

Forces.  France. 
Bres.  Edward  W.,  Lieutenant,  312tb  Engineers.  Camp  Pike,  Arkansas. 
Brooks,  J.  Ansel,  Captain.  Aviation  Section,  Signal  Reserve  Corps. 
Brow.v,  Clinton,  First  Lieutenant,  Carriage  Section,  Production  Divi- 
sion, Ordnance  Officers'  Reserve  Corps. 
Brown,  Eugene  L..  Jr..  First  Lieutenant,   Engineer   Officers'   Reserve 

Corps. 
Buckley.    Captain,    Ordnance    Oflicer.s'    Reserve   Corps.    Frankford   Ar- 
senal. Philadelphia. 
Buyers,  A.  S..  Captain.  Coast  Artillery  Corps,  U.  S.  Army. 
Campbell.  .Jeremiah,  Major.  Engineer  Officers'  Reserve  Corps,  Ameri- 
can Expeditionary  Forces.  France. 
Carother.s,   Charles   G..   Captain.   Company   I.   Engineer   Officers'    lie 

serve  Corps. 
Carter.  William  D..  Captain,  Ordnance  Officers'  Reserve  Corps. 
Case,  Milo  M.,  Major.  Inspection  Department,  Ordnance  Officers'    l!i' 

serve  Corps. 
Chapman,  Edmund  E..  Captain.  Ordnance  Officers'  Reserve  Corps. 
Clarkson,  Robert  C,  Jr.,  Mechanical  Engineer.   Signal  Corps,  U.   S. 

.Army. 
COBURX.  Frederic  G..  Naval  Constructor.  U.  S.  Navy. 
Cole,  C.  L..  Captain.  Ordnance  Officers'  Reserve  Corps. 
Conant.  William  S.,  Major,  Ordnance  Officers'  Reserve  Corps. 
Cone.   Hutchinson   J..    Commander,    U.    S.   Navy,   Navy    Department. 

Washington,  D.  C. 
Converse,    Bernard    T..    Major.    Ordnance    Officers'    Reserve    Corps. 

Watervliet  Arsenal.  Watervliet.  New  York. 
Cordes,  Paul  H.,  First  Lieutenant,  Company  C,  30th  Engineers,  Gas 

and  Flame  Regiment.  Fort  Myers,  Va. 
Cutler,  James  B.,  Lieutenant,  D.  S.  Reserve,  Battery  E.  319th  Field 

Artillery.  Camp  Gordon.  Georgia. 
Davies,    Clarence   E.,    First   Lieutenant,    Ordnance    Officers'    Reserve 

Corps.  Frankford  Arsenal.  Pa. 
Davies,  T.  R.,  First  Lieutenant,  Ordnance  Officers'  Reserve  Corps. 
Dexter.    Harris   E..    Lieutenant,    30th    Engineers,    American    Expedi- 
tionary Forces. 
Doll.  William  E.,  Lieutenant,  33th  Engineers,  U.  S.  R..  Camp  Grant. 

Rockford,  111. 
Eddison,    Barton.    Lieutenant,    Junior    Grade,    U.    S.    Naval    Reserve 

Force. 
Eddy,  Benjamin  S.,  First  Lieutenant,  Engineer  Officers'  Reserve  Corps. 
Eisenhaht,   H.    W.,   Captain,    Production    Division,    Carriage    Section, 

Ordnance  Officers'  Reserve  Corps,  U.  S.  A. 
Engesser.    B.    M.,    Aviation    Section,    Signal    Corps,    Army    School    of 

Military  Aeronautics.  M.  I.  T. 
Evans,  B.  R.,  Machinist's  Mate.  2nd  Class,  United  States  Navy,  U.  S. 

S.  B-1  Submarine. 
Parrinton.    Thomas    H.,    Captain.    Engineer    Officers'    Reserve    Corps, 

Fort  Leavenworth.  Kansas. 
Ferguson.    W.    Craig.    First    Lieutenant,    Ordnance    Officers'    Reserve 

Corps. 
Flacg,    Paul    M.,    Private.    Company    F,    304th    Engineers.    National 
Army,  Camp  Meade.  Mar.vland. 


FooRD.  James  L.,  Lieutenant-Commander,  N.  N.  V.,  U.  S.  Navy,  U.  S. 
Training  Station,  Great  Lakes,  111. 

Ford.  .Toiin  D..  Rear  Admiral,  U.  S.  Navy. 

Forsyth.  James  M.,  Candidate  Second  Officers'  Training  Camp,  Fort 
.^Iieridan,   111. 

Eraser.   I).    Ross.  First   Lieutenant,   Engineer  Officers'    Reserve  Cor]is. 

Frauens,  Frank  H.,  Company  A,  42nd  Engineers,  Camp  .Vmerican 
University.  Washington,  D.  C. 

FuLWEiLER.  John  E.,  Ensign,  U.  S.  Naval  Reserve  Corps.  U.  S.  S. 
James. 

Gallaiier.  Charles  W.,  First  Lieutenant,  Iowa  Engineers,  Browns- 
ville. Texas. 

GiBBs.  Charles  W.,  Machinist's  Mate,  Second  Class.  U.  S.  Naval  Re- 
serve Force. 

Gibson,  Julian  B.,  Second  Lieutenant,  Quartermaster's  Corps,  National 
■'\rmy.  Camp  Meade.  Maryland. 

Gilbert,  Huntley  H.,  Captain,  Ordnance  Officers'  Reserve  Corps, 
Rock  Island  Arsenal,  111. 

GooDiER.  Homer  W.,  First  Class  Private.  Aviation  Section,  Signal 
Enlisted  Reserve  Corps. 

Haasis.  p.  W.,  .'Vviation  Section,  Signal  Officers'  Reserve  Corps. 

IIawes.  Alex.  G..  Captain,  Ordnance  Officers'  Reserve  Corps. 

IHyes.  William  Parsons,  Lieutenant,  Fleet  Naval  Reserve.  U.  S.  S. 
Niaffara. 

Heidelburg.  Fred  M..  First  Lieutenant,  Inspection  Division,  Ordnance 
Department.  U.  S.  A. 

Henry,  .\lexander  S.,  Jr.,  Aviation  Corps,  No.  104th  Aero  Squadron, 
U.  .S.  .\rmy. 

Hicks.  Rufus  W..  Jr..  First  Liiutenant.  Ordnance  Officers'  Reserve 
Corps. 

Horner.  Benjamin  B.,  Second  Lieutenant.  Engineer  Officers'  Reserve 
Corps.  311th  Engineers,  Camp  Grant.  III. 

HuLni-RT.  Wynne  D..  Second  Lieutenant.  71st  Regiment  Engineers 
(Railway),   .\mericah  Expeditionary  Forces.  France. 

Husted,  Clifford  M..  Captain.  Engineers.  U.  S.  -\rmy. 

Hutchinson.  H.  H.,  Captain,  Ordnance  Officers'  Reserve  Corps. 

IDDLES.  .\LFRED.  First  Lieutenant,  Engineering  Bureau,  Ordnance  Of- 
ficers' Reserve  Corps. 

Ireland.  Mark  L..  Major.  Qnnrterniastcrs'  Corps.  Fort  Sam  Houston, 
Te.xas. 

James.  Richard  JI..  Private.  Ordnance  Training  School,  Pittsburgh, 
I'll. 

Jamieson.  Charles  C.  Colonel.  Ordnance  Department.  N.  A. 

Jenks.  Glen  F..  Lieutenant-Colonel  Ordnance  Department.  American 
Expeditionary  Forces,  France. 

JuNKERSFELD.   PETER.  Lieutenant-CoIoncl.   Quartermaster  Corps.  N.  A. 

Keenan.  Walter  M.,  First  Lieutenant,  Aviation  Section,  Signal  Of- 
ficers'  Reserve  Corps. 

Keet.  Clarence  T..  Company  A.  304th  Engineers,  Camp  Meade,  Mary- 
land. 

Kennedy.  Grafton  S..  Lieutenant.  Coast  .\rtillery  Corps,  TJ.  S.  Army. 
Fort  Morgan,  Ala. 

Kent.  Robert  W..  First  Lieutenant.  Ordnance  Officers'  Reserve  Corps. 

Kessler.  Herbert,  First  Lieutenant,  Ordnance  Officers'  Reserve  Corps. 

King.  William  R.,  Major,  Ordnance  Officers'  Reserve  Corps. 

Kingsbury.  Chester  L.,  Lieutenant,  Ordnance  Officers'  Reserve  Corps. 

Knight.  William,  First  Lieutenant.  Aviation  Section,  Signal  Officers' 
Reserve  Corps. 

Koch.  Charles,  Ordnance  Draftsman.  Philadelphia  Navy  Ya'rd. 

Lane,  .\beot  A.,  First  Lieutenant,  Signal  Officers'  Reserve  Corps. 

Lewis.  J.  Clifford.  Construction  Department,  Signal  Corps,  U.  S. 
xVrmy. 

LirsNER.  BENJA.MIN  P...  Captain.  Sign.il  Corps.  U.  S.  Army. 

Logan.  Orwell.  National  Army,  Camp  Upton,  Yaphank,  Long  Island. 

LoNN.  Julius  M..  First  Lieutenant,  Ordnance  Department,  Frankford 
Arsenal,  Philadelphia,  Pennsylvania. 

LowMAN,  Roy  L..  Lieutenant,  United  States  Naval  Reserve  Force. 

MacDonald.  Howard  D.,  Fir.st  Lieutenant,  131st  V.  S.  Infantry,  Camp 
Logan,  Texas. 

McCuNE.  Joseph  C,  First  Lieutenant,  Engineer  Officers'  Reserve 
Corps. 

McKiNNEY.  William  P.,  U.  S.  Navy,  Naval  ,\viation  Corps. 

McMpRRAY,  J.  H.,  Captain,  Ordnance  Department.  N.  A. 

Magee.  Christopher,  Company  M.  332d  Infantry.  Camp  Shermnn. 
Ohio. 

Martin.  Edward,  U.   S.  Navy,  Naval  .\viation  Corps. 

Massey.  George  P...  Lieutenant,  Junior  Grade,  Fleet  Reserve. 

Maxpield.  Howard  H.,  Colonel,  19th  Regiment  Engineers  (Railway), 
American  Expeditionary  Forces.  Fram-e. 
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Maxwki.i.,  Geouge  L.,  Company  A,  29tb  Engineers,  American  Expedi- 
tionary Forces. 

Meigs.  Robert  E.,  First  Lieutenant,  19th  Regular,  Engineers  (Rail- 
wa.v),  American  Expeditionary  Forces,  France. 

Meruii.l,  Albert  S.,  First  Lieutenant,  Inspection  Division,  Ordnance 
Officers'   Reserve   Corps. 

ME.SSXER,  Manfred,  Private,  Company  K,  312th  Infantry,  Camp  Dix. 
N.  J. 

Meylbr,  Robert  G.,  First  Lieutenant,  Ordnance  Officers'  Reserve 
Corps,  Rock  Island  Arsenal,  Rock  Island,  III. 

Miller,  Clarence  A.,  National  Army. 

Moody,  Frederick  H.,  Major,  116th  Battalion,  Canadian  Infantry, 
France. 

Mover,  Will  D.,  Captain,  Coast  Artillery,  Officers'  Reserve  Corps, 
Fort  McKinley,  Portland,  Maine. 

NE.SBIT.  Joseph,  N.  G.,  Ordnance  Divisiou,  Sandy  Hook  I'roviug 
Ground,   Fort  Hancock,   New  Jersey. 

NoRRis,  John  B.,  Jr.,  First  Lieutenant,  Engineer  Officers'  Reserve 
Corps. 

•Osgood,  W.  H.,  Lieutenant.  United  States  Navy. 

Ovei:mire,  Wilfred  J.,  Private,  Company  C.  S34th  Infantry,  Camp 
Zachary  Taylor,  Kentucky. 

Packard,  H.  N.,  Lieutenant,  Junior  Grade.  Naval  Reserve  Force. 

Palmer,  Brian  C,  Science  and  Eeseanli  Division,  Signal  Corps,  U.  S. 
Army. 

Parkhorst,  Harlbigh,  Major.  Field  Artillery.  U.  S.  Reserve,  1-ith 
Field  Artillery,  Fort  Sill.  Oklahoma. 

Pesieerton,  C,  Lieutenant,  Ordnance  Department,  Camp  Jackson, 
South  Carolina. 

POHLE,  Richard  F.,  First  Lieutenant,  Inspection  Department,  Ord- 
nance Officers'  Reserve  Corps. 

Powell,  Paul  R.,  First  Lieutenant,  Engineer  Officers'  Reserve  Corps, 
U.   S.  .\rmy. 

Hay,  Martin  I-I.,  Captain,  Aviation  Section,  Signal  Corps,  U.  S.  .\. 

Reilly,  Charles  J.,  Company  C,  21st  Engineers,  Camp  Grant,  Rock- 
ford,  HI. 

Rider,  David  S.,  Private,  Company  E.,  Private,  lOtli  Engineers  (For- 
estry), American  Expeditionary  Force,   France. 

Rn.EV.  Joseph  C,  Major,  Air  Service,  Signal  Corps,  American  Ex- 
peditionary Forces.  France. 

Roberts,  Richard  F.,  Eciuipment  Division.  Signal  Corps,  U.  S.  A. 

Rose.xfield,  Harold,  Aviation  Section,  Signal  Officers'  Reserve  Corps. 

Ross,  Sir  Charles  H.  A.  F.  L.,  Lieutenant,  Ordnance  Officers'  Reserve 
Corps,  Fort  Hancock,  Sandy  Hook,  New  Jersey. 

Ri:ss.  John  B.,  First  Lieutenant,  Engineer  Officers'  Reserve  Corps. 

Ryder,  Frederick  W.,  1st  Battery,  Reserve  Officers'  Training  Camp, 
Fort  Niagara,  New  York. 

Saueus,  John  A.,  First  Lieutenant.  Ordnance  Officers'  Reserve  Corps. 
Frankford   Arsenal,   Bridesburg,    Penns.ylvania. 

ScHAUM,  Otto  W.,  Aeronautical  Mechanical  Engineer.  Signal  Corps, 
U.  S.  Army. 

Schmidt.  John  D.,  Ensign,  U.  S.  Naval  Reserve  Force. 

ScHUPP,  Arthur  A.,  Second  Lieutenant.  Signal  Corps,  U.  S.  Army. 

Scott,  Rossiter  S.,  Captain,  Engineers.  U.  S.  Reserve.  8th  Company. 
Camp  Lee,  Va. 

Sharkey,  W.  B.,  Lieutenant,  Ordnance  Officers'  Reserve  Corps. 

Sharp,   Ralph  E.,  Camp  Meade,  Maryland. 


Slade,    Henry    L.,   Jr.,    First   Lieutenant,   Ordnance   Officers'    Reserve 

Corps. 
Spaulding,   Hollon  C,   Captain,  Quartermaster  Reserve  Corps,  Army 

Transport  Service. 
Streeter,  Robert  L.,  Major,  Ordnance  Department,  N:\tionnl  Army. 
Stdlts.    William    R.,    Private,    National    Army,    18th    Company,    5th 

Training  Brigade,  Depot  Brigade,   Camp  Devens,  Ayer,  Mass. 
Stureman,   Robert   V.,   Quartermaster  Corps,   Camp   Logan,   Houston, 

Texas. 
Swift,  Harley  L.,  ITirst  Lieutenant,  16th  Regiment  Engineers   (Rail- 
way), .American  Expeditionary   Forces,  France. 
Swinton,  David  R.,  First  Lieutenant,  National  Army. 
Thompson,  John  T.,  Colonel,  United  States  Army. 

Tower,  Glenn  L.,  Lieutenant,  Ordnance  Department.   National   Army. 
Trowbridge,  Amasa,  Major,  Ordnance  Officers'  Reserve  Corps,  Wnter- 

vliet  Arsenal,   Watervliet,   New  York. 
Tuttle.  George  W.,  Aviation  Section,   Signal  Reserve  Corps. 
Van  Keuren,  E.  B.,  Captain,  Ordnance  Officers'  Reserve  Corps. 
Vauclain,  a.  C,  Major,  Ordnance  Officers'  Reserve  Corps. 
Vehslage.   n.   E.,   First   Lieutenant,   Purchase   Section,   Gun   Division, 

Ordnance  Officers'  Reserve  Corps. 
VoGT,  Clarence  W.,  Captain,  Ordnance  Department.  N.  A. 
Voorhees,   John   R.,   Lieutenant,   Ordnance  Department,   U.   S.   Army. 

Sandy  Hook  Proving  Ground,  Fort  Hancock,  N.  J. 
Waddell,  Robert,  Lieutenant,  Royal  Flying  Corps,  British  Army. 
Warren,   William   H.,   Corporal,   Headquarters  Company,   .340th   Field 

Artillery,  National  Army,  Camp  Funston,  Kansas. 
Webster.  Lawrence  B.,  Captain,  Ordnance  Officers'  Reserve  Corps. 
Weeks,   Paul,   Captain,  Motor  Equipment   Section,   Ordnance   Officers' 

Reserve  Corps. 
Wegnerer,  Francis  A..  Naval  Reserve  Flying  Corps. 
Weinberg,  (.iEORGE  S.,  Major,  30th  Engineers,  American  Expeditionary 

Forces,  France. 
Wei.ford,  P.  G.,  Gunner,  Canadian  Ifield  Artillery. 
Wells,  G.   A.,   Captain,   Carriage   Division,   Motor   Equipment    Section, 

Ordnance  Officers'  Reserve  Corps. 
Westervelt.  W.  I.,   Colonel,   Field  Artillery.   N.   A.,   American  Expedi- 
tionary Forces,  France. 
Wheeler,  F.  P...  Gas  Defense  Service,  American  Expeditionary  Forces, 

France. 
Wiutlock.    Elliott    H.,    Lieutenant-Colonel,    24tli    Engineers,    N.    A., 

American  Expeditionary  Forces,  France. 
WiELAND.    C.    F.,    Captain,    Ordnance    Officers'    Reserve    Corps,    Manila 

Ordnance  Depot,  Manila,  P.  I. 
Wightman.  George  A.,  Sergeant.  Amlnilance  Company,  Training  Camp 

Zachary  Taylor,  Louisville,  Kentucky. 
Wilbur.    R.    L..    First    Lieutenant,    Ordnance    Officers'    Reserve    Corps, 

U.   S.  Army. 
Williams,  Harold  E.,  Captain,  Field  Artillery,  Officers'  Iteserve  Corps. 
Williams,  R.  G.,  Captain,  Ordnance  Officers'  Reserve  Corps. 
Woodcock,  William  E.,  Second  Lieutenant,  Engineer  Officers'  Reserve 

Corps. 
YcASiANO.    F.    R.,    Captain,    Radio    Company,    Field    Battalion,    Signal 

Corps.   National  Guard,   Philippine   Islands. 
Zeiger.    Kenneth    G.,    Student    Officers'    Training    Camp.    2nd    Coast 

Artillery  Corps,  Fort  Winfield   Scott.  California. 
ZiNK.  Robert  E..  Captain,  Ordnance  Officers'   Reserve  Corps. 


PERSONALS 


/N  these  columns  are  inserted  items  concerning  members  oj  the  Society  and  their  professional 
activities.  Members  are  always  interested  in  the  doings  of  their  fellow-members,  and  the 
Society  welcomes  notes  from  members  and  concerning  members  for  insertion  in  this  section.  All 
communications  of  personal  notes  should  be  addressed  to  the  Secretary,  and  items  should  be  re- 
ceived by  April  16  in  order  to  appear  in  the  May  issue. 


CHAXGKS   OF    POSITION 

Hexry  a.  Stringfellow  has  left  the  employ  of  the  Epping- 
Carpenter  Pump  Company.  Pittsburgh,  Pa.,  to  assume  the  position 
of  first  assistant  engineer  with  R.  Winthrop  Pratt,  consulting  engi- 
neer, oil  the  design  of  the  new  filtration  plant  for  the  City  of 
Detroit,   Mich. 

.loiiN  H.  WiLHELM,  formerly  superintendent  of  the  Gage  De- 
partment of  Frankford  Arsenal,  Frankford,  Pa.,  has  become  affili- 
ated with  the  Blair  Tool  and  Machine  Works,  Inc.,  New  York,  in 
the  capacity  of  chief  engineer. 

B.  F.  Safberg  has  left  the  employ  of  the  Babcock  and  Wilcox 
Company  and  has  become  identified  with  the  production  depart- 


ment of  the  Emergency  Fleet  Corporation,  Washington,  D.  C,  in 

charge   of   boiler  production. 

JouN  W.  Mershon  has  resigned  his  position  as  mechanical 
engineer  of  Remington  Arms,  Bridgeport,  Conn.,  to  take  a  position 
as  plant  engineer  at  Bayles  Shipyard,  Port  Jefferson,  N.  Y. 

George  M.  Keenan,  test  engineer  of  the  Union  Electric  Com- 
liauy,  St.  Louis,  Mo.,  has  assumed  the  duties  of  chief  engineer  of 
the  Little  Rock  Railway  and  Electric  Company,  I^ittle  Rock,  Ark. 

Leo  Loeb  has  severed  his  connection  with  the  Coal  Companies 
with  which  he  has  been  associated  within  the  past  four  years,  and 
has  joined  the  organization  of  Day  and  Zimmermann,  Inc.,  of 
Philadelphia,  Pa. 
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E.  H.  Nelson  has  resigned  as  chief  engineer  of  the  BlaUe- 
Knowles  Plant  of  the  AVorthiugtou  Pump  and  Machine  Corpora- 
tion, and  has  accepted  the  position  of  general  works  manager  with 
the  Griseom-Russell  Company,  of  New  York,  with  headquarters 
at  Massillon,  Ohio. 

Robert  H.  Schafer  has  resigned  as  mechanical  superintendent 
of  the  Bridgeport  Brass  Company,  to  accept  a  position  as  mechan- 
ical engineer  of  design  and  equipment  of  the  Brown's  Copper  and 
Brass  Rolling  Mills  Company,  Ltd..  Toronto,  Ont.,,  Canada. 

Daniel  M.  Sachs,  until  recently  vice-president  and  general 
manager  of  the  Northern  Pipe  I>ine  Company,  Oil  City,  Pa.,  has 
accepted  the  position  of  general  manager  of  the  New  York  Transit 
Company.  Binghamton,   N.  Y. 

A.  H.  Lane  has  severed  his  connection  with  the  Eastern  Machin- 
ery Company,  New  Haven,  Conn.,  with  which  firm  he  held  the 
position  of  engineer  for  the  past  three  .years,  and  has  taken  a 
position  with  the  Grant  Hammond  Manufacturing  Corporation,  of 
New  York,  as  special  machine  designer. 

Z,  E.  Sargisson  has  resigned  his  position  as  chief  designing 
engineer  of  the  Illinois  Traction  System,  Peoria,  111.,  to  accept 
the  position  of  assistant  works  engineer  of  the  Pan  Motor  Com- 
pany, of  St.  Cloud,   Minn. 

O.  D.  A.  Pease,  formerly  assistant  foreman  of  the  test  depart- 
ment of  the  Pennsylvania  Railroad  at  Altoona,  Pa.,  has  accepted 
an  appointment  with  the  Bureau  of  Explosives,  as  inspector,  with 
headquarters  in  New  York. 

Earl  E.  Adams,  lately  sales  manager  of  the  powdered  coal  de- 
partment of  the  Bonnot  Company,  Canton,  Ohio,  and  for  some 
years  in  charge  of  gas  producer  work  for  the  Power  and  Mining 
Machinery  Company,  has  accepted  a  position  as  sales  engineer 
for  the  Smith  Oas  Engineering  Company,  and  will  shortly  be 
located  at  Dayton,  Ohio,  where  the  new  plant  of  the  Smith  Gas 
Engineering  Company  is  Hearing  completion. 

WiLLi.\M  T.  Price  has  recently  resigned  as  manager  and  chief 
engineer  of  the  De  La  Vergne  Machine  Company,  oil  engine  depart- 
ment, to  become  president  of  the  P-R  Engine  Company  of  New 
Y'ork,  and  second  vice-president  of  The  Rathbun-.Iones  Engineering 
Company  of  Toledo,  Ohio,  which  will  undertake  the  sale  and  manu- 
facture respectively  of  Price-Rathbun  stationary  and  marine  oil 
engines  built  in  accordance  with  a  new;  principle  of  fuel  injection 
developed  by  Mr.  Price  during  the  past  several   years. 


ANNOUNCEMENTS 

The  following  appointments  have  been  announced  by  the  Worth- 
iugton  Pump  and  Machinery  Corporation :  James  E.  Sague. 
consulting  engineer,  has  been  appointed  vice-president  in  charge 
of  engineering  and  manufacture ;  William  Goodman,  manager  of 
the  Laidlaw  Plant,  appointed  assistant  to  vice-president ;  William 
Sciiwanhausser  has  been  reappointed  chief  engineer ;  Charles 
E.  Wilson,  appointed  assistant  general  sales  manager. 

Uldric  Thompson,  Jr.,  formerly  chief  engineer  of  the  Inter- 
national Steel  and  Ordnance  Corporation,  and  who  has  until 
recently  been  serving  in  an  advisory  capacity  in  equipping  the  new 
artillery  ammunition  plant  at  Rock  Island  Arsenal,  has  opened  an 
office  at  120  Broadwa.v,  New  York,  under  the  firm  name  of  Uldric 
Thompson,  Inc.,  consulting  and  industrial  engineers. 

.1.  C.  Bertscii  has  resigned  his  position  as  refrigerating  engineer 
with  The  Westinghouse  Electric  and  Manufacturing  Company 
machine  works,  to  engage  as  consulting  engineer  in  the  design  of 
thermo-compressors  for  air,  steam  and  ammonia,  and  apparatus  for 
nibber  mill,  gasoline  extraction  and  marine  refrigeration,  with 
office  in  Pittsburgh,  Pa. 

Richabd  F.  Roberts  has  been  given  an  indefinite  leave  of  ab- 
sence from  the  Chile  Exploration  Company,  to  enter  the  equip- 
ment division  of  the  U,  S,  A.  Signal  Corps,  Washington,  D,  C. 

Charles  W.  Gibbs  has  been  enrolled  in  the  U.  S.  Naval  Reserve 


Forces  as   Machinist's  Mate,  2nd   Class,   and   will   be   detailed   for 
duty  at  the  Fuel  Oil  Testing  Plant,  Philadelphia  Navy  Yard. 

Henry  E.  Lqngwell  announces  his  resignation  as  vice-president 
and  general  manager  of  The  Westinghouse  Air  Spring  Company, 
New  Haven,  Conn. 

James  A.  Shepard.  vice-president  and  chief  engineer  of  the 
Shepard  Electric  Crane  and  Hoist  Company,  Montour  Falls,  N.  Y., 
gave  an  interesting  talk  on  Designing  at  the  February  22d  meeting 
of  the  Shepard  Progress  Club. 

Habold  I.  Mabket  has  left  the  engineering  department  of  the 
Firestone  Tire  and  Rubber  Company,  Akron,  Ohio,  to  take  the 
position  of  assistant  chief  engineer  of  the  Diamond  Chain  and 
Manufacturing    Company.    Indianapolis.    Ind. 

A.  C.  VooRHEES  has  resigned  his  po.sition  as  chief  submarine 
draftsman  for  the  California  Shipbuilding  Company,  to  accept  the 
position  of  assistant  to  the  general  superintendent  with  the  Schaw- 
Batcher  Company  Pipe  Works  of  San  Francisco,  which  has  con- 
tracts for  IS  freighters  for  the  Emergency  Fleet  Corporation. 

Forre.st  H.  Blanding,  formerly  identified  with  the  McEweu 
Slanufacturing  Company.  Tulsa.  Okla..  as  superintendent,  has 
accepted  a  similar  position  with  the  ordnance  works  of  the  Otis 
Elevator  Company,  Chicago.  111. 

Charles  A.  Maloney.  efficiency  engineer  with  the  United  Gas 
Improvement  Company,  Philadelphia,  Pa.,  has  become  affiliated 
with  the  Merchant  Shipbuilding  Corporation,  Bristol.  Pa.,  in  the 
capacity  of  mechanical  engineer. 

Francis  A.  Wegener  is  no  longer  connected  with  the  Welsbach 
Company,  Gloucester,  N.  J.,  having  enlisted  in  the  U.  S.  Naval 
Reserve  Flying  Corps.  He  is  at  present  under  instruction  at 
Columbia  University,  New  York. 

Frank  O.  Wells,  president  of  the  Greenfield  Tap  and  Die  Cor- 
poration, is  one  of  the  directors  of  the  Lincoln  Twist  Drill  Com- 
pany, of  Taunton,  Mass. 

Robert  P.  Lay.  assistant  engineer  of  the  experimental  motor 
division  of  the  Curtiss  Aeroplane  and  Motor  Corporation.  Buffalo, 
N.  Y..  has  been  transferred  to  the  Garden  City,  L.  I..  N.  Y..  plant 
of  The  Curtiss  Engineering  Corporation. 

John  Younger  of  the  Pierce-Arrow  Motor  Truck  Company, 
Buffalo,  N.  Y,,  is  serving  in  the  engineering  division  of  the  motor 
transport  section  of  the  Quartei-masters  Corps. 

Robert  T.  Kent  has  become  associated  with  Meyer.  Mi>rrison 
and  Comiiauy.  consulting  engineers,  of  New  York. 


NECROLOGY 

JOHN  PORTERFIELD   SPARROW 

.John  Porterfield  Sparrow,  for  many  years  a  member  of  the 
Society,  died  at  his  home  in  Flatbush,  Brooklyn,  on  March  18.  191S. 
He  was  born  in  Portland.  Maine,  on  March  17,  1S60. 

Mr.  Sparrow  was  an  engineer  by  inheritance  and  education,  his 
father,  John  Sparrow,  being  well  known  in  the  engineering  field. 
His  early  education  was  obtained  in  the  public  schools  of  Portland, 
but  this  was  largely  supplemented  by  his  father's  teachings  in 
physics,  chemistry  and  engineering. 

In  1S70.  being  interested  in  sugar  manufacture.  Mr.  Sparrow 
was  taken  to  Europe  by  his  father  to  study  the  industry,  and  while 
there  visited  all  of  the  larger  engineering  works.  In  ISSO  he  en- 
tered the  Portland  Company's  locomotive  and  marine-engine  works 
as  an  apprentice.  He  served  his  apprenticeship  and  became  a  tool- 
maker  and  erector  for  that  company,  leaving  them  in  ISSS  to  work 
for  the  Sprague  Electric  Company.  During  the  next  two  years  he 
acted  as  superintendent  for  the  Sprague  Electric  Company,  in 
charge  of  construction  of  electric  railways  in  the  various  parts  of 
the  country.  In  1890  he  went  to  New  Orleans  for  tlie  New  Orleans 
Electric  Company  on  construction  work.  In  1892  he  joined  the 
construction  staff  of  the  Edison  General  Electric  Company  and  was 
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employed  in  Ijiiililiiij;  ligbtius  and  power  plants  for  them  and  the 
Canadian  General  Electric  Company  until  1895.  In  ]8!»5  be 
joined  the  staff  of  the  constrnction  department  of  the  Edison  Elec- 
tric Illuminating  Company  of  New  York,  and  in  1898  became  su- 
IJerintendeut  of  construction,  having  charge  of  all  of  the  construc- 
tion, which  included  the  new  Waterside  Station,  at  that  time  the 
largest  and  most  important  cou.struction  of  its  l\ind  which  liad 
been  attempted.  In  190(i  he  became  chief  engineer  of  The  New 
York  Edison  Company  in  charge  of  construction  and  operation,  the 
position  he  held  at  the  time  of  his  death. 

Mr.  Sparrow  became  a  member  of  the  Society  in  1898  and 
was  an  active  member,  .serving  on  various  committees.  At  the  time 
of  his  death  he  was  Chairman  of  the  Committee  on  Standardiza- 
tion of  Flanges  and  Pipe  Fittings,  and  had  just  finished  the  com- 
pleted report  on  that  snbject.  On  February  1,  1918,  he  was  ap- 
pointed Chairman  of  the  Advisory  Board  of  the  Power  Test  Com- 
mittee. His  work  along  these  lines  has  been  particularly  valuable, 
as  his  long  experience,  trained  judgment  and  personal  influence 
insured  the  recoueilation  of  confiictiug  interests. 


John    PORTEliFIEI.D    SP.iKIlOW 


In  the  Association  of  Edison  Illuminating  Companies  he  was  a 
member  of  the  Committee  on  Steam  Plants  from  1906  up  to  the 
present  time,  and  was  chairman  in  1910,  1912  and  1913.  In  this 
work  his  most  valuable  contributions  were  those  in  connection  with 
coal  testing  and  burning.  Before  the  Edison  Association  he  pre- 
sented a  numl)er  of  pajiers  on  boiler-plant  problems. 

In  the  National  Electric  Light  Association  he  was  a  member  of 
the  Committee  on  Prime  Hovers  for  a  number  of  years,  and  was  a 
frequent  contributor  to  the  Question  Box. 

Shortly  after  the  United  States  entered  the  war  he  made  a 
number  of  tc.st.s  for  the  Naval  Consulting  Board  in  connection  with 
smoke  abatement  on  ships  as  a  protection  against  submarines. 

Mr.  Sparrow's  hobbies  were  largely  of  an  engineering  character. 
In  photography  his  work  as  an  amateur  rivaled  many  professionals, 
and  he  was  one  of  the  first  to  take  up  color  photography.  Micro- 
scopy, as  a  result  of  his  early  training,  was  always  one  of  his  chief 
aids  and  his  work  on  the  photomicrography  of  lamp  filaments  is 
well  known.  In  later  years  he  turned  to  metallography  in  connec- 
tion with  the  ever-present  subject  of  the  corrosion  of  condenser 
tubes,  and  assisted  in  the  settling  of  important  questions  of  heat 
treatment  in  the  manufacture  of  this  material.  His  knowledge  of 
physical  science  was  fundamental  and  be  was  an  adept  in  the 
mechanical  handling  and  manipulation  which  is  a  necessity  in 
research  work  of  this  kind. 


ilr.  Sparrow  had  a  cliariiiin^'  personality  and  his  cptiiuistic 
temperament,  uniform  courtesy  and  entire  absence  of  contentious- 
ness endeared  him  to  a  host  of  friends.  He  was  held  in  afTfection- 
ate  regard  by  the  officials  of  The, New  York  Edison  Company,  to 
whom  his  passing  away  comes  as  a  personal  loss. 

FRANCIS   E.    GALLOUPE 

Francis  E.  Galloupe  was  born  in  Lynn,  Mass.,  on  October  3, 
ISuS.  He  attended  the  high  school  in  Lynn  and  later  the  jMa.ssa- 
chusetts  Institute  of  Technology  at  Boston,  where  he  took  the 
course  in  mechanical  engineering  and  received  his  degree  in  187(1. 

Upon  graduation  he  was  connected  with  the  Rhode  Island  Loco- 
motive AVorks  for  about  two  years  and  spent  approximately  the 
same  time  with  the  Baldwin  Locomotive  Works  and  with  the 
Brooks  Locomotive  Works.  The  next  two  or  three  years  he 
devoted  to  the  design  of  rolling  stock  for  the  proposed  Meigs 
Railroad.  Following  this  period,  he  was  engaged  in  tlie  real- 
estate  business.  He  was  interested  in  developing  and  redeveloping 
properties  and  handled  some  very  important  transactions  along 
this  line.  He  possessed  an  iinusually  complete  system  of  recording 
engineering  information. 

Mr.  Galloupe  was  a  charter  member  of  the  Society.  Hi>  died  in 
Boston,  January  5,  1918. 

JOSEPH  FREDERIC  KLEIN 

Joseph  Frederic  Klein  was  born  in  Paris,  France,  on  October  1(1. 
1849.  His  parents  were  Huguenots  and  came  to  America  when 
he  was  two  and  a  half  years  old.  They  first  settled  in  Bridgeport, 
Conn.,  where  he  attended  the  public  schools,  and  moved  to  New 
Haven  in  1858.  where  he  attended  the  Eaton  Grammar  School. 
After  finishing  his  common-school  education  he  was  employed  as 
a  machinist  in  the  New  Haven  shops.  Later,  in  1866.  he  attended 
the  famous  military  school  of  Gen.  William  H.  Russell,  which  was 
also  a  college  preparatory  school.  He  was  employed  by  Sargent 
&  Co.  and  the  W.  &  E.  T.  Fitch  Co.  as  salesman  and  shipping 
clerk,  always  studying  during  his  spare  moments,  as  be  was 
determined  to  get  a  college  education. 

His  studious  disposition  won  him  many  friends,  among  whom 
was  the  distinguished  Prof.  Willard  J.  Gibbs,  of  Yale  University, 
who  took  a  personal  interest  in  him  and  through  whose  influence 
he  decided  to  enter  Sheffield  Scientific  School  of  Yale  University. 
This  he  did  in  1868,  taking  the  course  in  mechanical  engineering, 
then  called  dynamic  engineering,  and  being  graduated  with  the 
degree  of  Ph.B.  in  1871.  One  of  his  classmates  was  Mansfield 
Merrimau,  afterward  his  associate  at  I>ehigh  University  as  pro- 
fessor of  civil  engineering.-  He  was  appointed  the  first  instructor- 
of  the  first  evening  school  started  in  New  Haven  in  1S6S. 

From  1871  to  1873  he  did  experimental  work  for  Prof.  W.  P. 
Trowbridge  of  Yale  and  others.  He  also  took  a  graduate  course  in 
mechanical  engineering,  receiving  the  degree  of  D.  E.  (Dynamic 
Engineer)  at  Sheffield  in  1873.  He  entered  the  employ  of  Coifs 
Armory.  Hartford,  Conn.,  in  1873,  first  as  draftsman  and  finally 
as  assistant  to  the  chief  engineer,  Mr.  Charles  B.  Richards,  that 
company  being  engaged  at  the  time  on  the  work  connected  with 
the  heating  and  ventilating  system  of  the  (then I  new  State 
Capitol  at  Hartford.  Mr.  Richards,  the  inventor  of  the  Richards 
steam-engine  indicator,  later  became  chief  engineer  of  the  South- 
wark  Foundry  and  Machine  Co.,  of  Philadelphia,  and  subsequently 
professor  of  mechanical  engineering  at  Yale  I'niversity.  Pro- 
fessor Klein  was  in  the  employ  of  Colt's  from  1873  to  1877. 

In  1877  Professor  Klein  returned  to  Sheffield  Scientific  School  as 
instructor  in  mechanical  engineering,  being  the  assistant  in  this 
department  of  the  late  Prof.  A.  Jay  DuBois.  In  the  fall  of  1881 
he  was  called  to  Lehigh  University  to  establish  and  develop  a 
course  in  mechanical  engineering,  and  was  connected  with  that 
in.stitution  up  to  the  time  of  his  death.  In  1887  to  1SS8  he  was 
secretary  of  the  faculty.  In  addition  to  his  duties  as  head  of  the 
mechanical-engineering  department  he  was  appointed  dean  of  the 
faculty  in  1907,  which  additional  work  he  has  performed  with 
distinction.  From  February  to  April.  1910.  he  was  acting  presi- 
dent of  the  Univereity. 

Professor  Klein's  published  books  are :  Mechanical  Technology 
of  Machine  Construction.  188-1 ;  Elements  of  Machine  Design, 
1889;  Table  of  Coordinates  for  Laying  Out  Accurate  Profiles  of 
Gear  Teeth.  1889;  The  Design  of  a  High-Speed  Steam  Engine. 
1892  ;  and  The  Physical  Significance  of  Entropy  or  of  the  Second 
Law,   1910.      Also    the   following    translations    from    the    (iermau : 
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Weisbarh-Hertmanu's  Meclianios  of  Machinery  of  Transmission, 
1883 ;  Zeuner's  Treatise  on  Valve  Gears,  1884 ;  and  Zeuner's  Tech- 
nical Thermodynamics,  1007.  He  spent  a  number  o?  years  in 
researches  on  Dynamics  of  the  Shaft  Governor,  intending  to  issue 
a  work  on  Flywheels  and  Governors ;  this  was  never  completed, 
although  a  part  of  the  results  of  his  investigations  ai-e  in  use  in 
the  mechauieal-enginoering  course  in  Lehigh.  He  also  made  ex- 
tensive researches  in  Kinematics  of  Machinery.  His  magazine 
articles  are :  Absolute  Zero  of  Temperature,  Van  Nostrand's  Engi- 
neering Magazine.  April.  ISSO.  Vol.  xxxii ;  Concerning  (T^ — T^) /T-^ 
or  the  Limit  of  Efficiency  of  Heat  Engines,  Journal  of  The  Franklin 


Joseph  Frederic  Ki.ein 

Institute.  March-April.  1879;  Table  and  Diagram  for  Determining 
the  Diameter  of  Speed  Cones  when  Connected  by  an  Open  Belt  of 
Constant  Length.  Journal  of  The  Franklin  Institute,  May,  1880; 
Cone  Pulley  Diameters,  No.  2,  American  Maehinist.  October  22, 
1881 ;  The  Law  of  Proportional  Resistance.  Journal  of  Engineer- 
ing Society  of  Lehigh  Vniversitij,  November,  1889 ;  and  New  Con- 
struction of  the  Force  of  Inertia  of  Connecting  Rods  and  Couplers, 
and  Construction  of  the  Pressures  on  Their  Pins,  Journal  of  The 
Franklin   Instittite,   September-October,  1891. 

With  Mr.  L.  P.  Breckenridge,  then  his  assistant  at  Lehigh 
University,  now  professor  of  mechanical  engineering  at  Sheffield 
Scientific  School  of  Yale  University,  he  conducted  a  series  of  tests 
for  the  Lehigh  Valley  Road  during  the  summer  of  (probably) 
1888.  Among  other  purposes,  the  tests  were  to  determine  the 
relative  performance  value  of  three  different  types  of  locomotive 
valves,  the  plain  slide  valve,  the  Allen-Richardson  balance  valve 
and  the  piston  valve.  Incidentally  measurements  were  made  of 
the  exact  length  of  the  road,  and  they  showed  the  official  record  to 
be  a  half  mile  in  error. 

Professor  Klein  was  elected  to  membership  in  the  Society  in 
1881,  one  year  after  its  organization,  and  in  1907,  on  the  occasion 
of  the  celebration  of  his  twenty-fifth  anniversary  at  Lehigh,  ho 
was  presented  by  the  alumni  of  his  department  of  the  University 
with  a  life  membership  in  the  Society.  He  was  an  honorary  mem- 
ber of  Tau  Beta  Pi.     He  died  on  February  11,  1918. 


WILLIAM   BURNHAM 

William  Burnham  was  born  in  Philadelphia  on  Mai-ch  20,  1810. 
He  was  educated  in  private  schools  in  Philadelphia  and  Allen- 
town,  Pa.,  and  at  the  Lawrence  Scientific  School.  Cambridge, 
Mass.  After  spending  some  years  in  the  employ  of  the  Baldwin 
Locomotive  Works,  in  1871  he  became  assignee  for  WiUiam 
Butcher,  who  first  manufactured  steel  locomotive  tires  in  the 
United    States.      When    this    business    was    reorganized    as    the 


Standard  Steel  Works,  he  was  made  secretary  and  treasurer, 
subsequently  becoming  chairman  of  the  board.  He  was  also  a 
director  of  the  Baldwin   Locomotive  Works. 

Mr.  Burnham  was  a  member  of  a  number  of  clubs.  He  was 
president  of  the  Pennsylvania  Working  Home  for  Blind  Meu. 
He  became  an  associate  of  the  Society  in  1888.  He  died  on 
February  25.  1918. 


GEORGE   SUXTER  POWER 

George  S.  Power  was  born  on  May  17.  1870,  in  Brantford,  Out. 
He  was  graduated  from  the  high  school  in  Gaylord,  Mich,,  and 
later  took  a  five  years'  course  at  Cooper  Union.  New  York,  three 
of  which  were  devoted  to  science  and  two  to  architecture. 

Upon  the  completion  of  his  high-school  coui-se  he  acted  as  prin- 
cipal for  three  years  of  a  school  in  Duncan  City,  Mich.  His 
next  position  was  with  the  First  National  Bank  of  Duluth.  Minn., 
as  bookkeeper.  About  1893  he  left  for  New  York  City,  where 
he  became  superintendent  of  the  .1.  &  ,1.  Morrison  Co.,  plasterers. 
In  1896  he  became  connected  with  the  Witherspoon  Plaster  Mill, 
where  his  work  consisted  in  the  designing  and  building  of  labor- 
saving  devices.  In  the  following  years  he  was  associated  with 
the  Jackson  Architectural  Iron  Works  in  designing  and  drafting; 
the  Manhattan  Concrete  Co.  in  figuring  and  estimating ;  V.  Dome 
Sons.  New  York,  as  superintendent  aud  estimator,  and  with  the 
Rock  Plaster  Co.,  New  York  and  Hoboken,  as  superintendent.  In 
1903  he  was  employed  by  the  Robins  Conveyor  Belt  Co.  to  design 
conveyor  machinery ;  he  also  supervised  the  erection  of  a  new 
plant  for  the  company  at  Passaic,  N.  J.  In  1903  he  became 
identified  with  the  V.  S.  (iypsum  Co.,  Chicago.  111.,  where  his 
work  consisted  of  designing  and  building  new  and   remodeling  old 
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gypsum  mills.  From  1905  to  1916  Mr.  Power  was  associated  with 
the  firm  of  Wickes  Brothers.  Saginaw,  Jlich..  where  he  held  suc- 
cessively the  positions  of  draftsman,  designer  of  new  machines, 
superintendent,  and  general  manager  of  the  rock-drill  department. 
For  the  past  fourteen  months,  up  to  the  time  of  his  death,  he 
was  with  the  Bayonne  Steel  Casting  Co.,  Bayonne.  N.  J.,  as  con- 
struction engineer  and  purchasing  agent. 

Mr.  Power  became  a  member  of  the  Society  in  1916.     He  died 
on  January  14.  1918. 


THOMAS  FAWCUS 

Thomas  Fawcus  was  born  in  April,  1866.  in  Bedlington.  Eng- 
land. He  was  graduated  from  the  College  of  Science  and  Art. 
Neweastle-on-Tyne,  England.     He  served  his  apprenticeship  with 
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Black.  Hawthorue  &  Co..  Gateshead,  Eiiglaml,  locomotive,  marine 
and  stationary-engine  builders. 

He  came  to  this  country  in  1S8S,  locating  in  Birmingham,  Ala., 
and  was  associated  with  various  manufacturing  firms  in  the 
southern  states  until  1S03.  At  that  time  he  became  assistant  to 
the  superintendent  o£  the  Westinghouse  Electric  and  Manufac- 
turing Co.,  Pittsburgh,  Pa.  About  two  years  later  he  accepted  the 
position  of  assistant  .superintendent  of  the  steel  plant  of  the 
Anderson-Dupuy  Co..  resigning  in  1897  to  become  superintendent 
of  the  R.  D.  Nuttall  Co..  Pittsburgh.  Pa. 

Wishing  to  control  his  own  business  he  organized  and  estab- 
lished in  1900  the  Pawcus  Machine  Co.  at  Pittsb\ugh,  manufactur- 
ing gears  and  special  machinery  and  iiarticularly  herringbone-gear 
drives. 

Mr.  Fawcus  was  responsible  fur  many  inventions,  the  most 
notable  of  which  are  the  machines  for  cutting  herringbone  gears, 
which  he  started  to  design  and  develop  in  1912.  These  machines 
were  patented  in  the  United  States  and  foreign  countries. 

Mr.  Fawcus  took  an  active  interest  in  civic  affairs  and  was  a 
member  of  the  Chamber  of  Commerce  and  of  Ihe  Manufacturers" 
Association  of  Pittsburgh.  He  was  also  a  member  of  the  Engi- 
neers' Society  of  Western  Pennsylvania.  Ho  became  a  member 
of  our  Society  in  191."!.     He  died  on  .Taiinary  22.  1918. 


ARTHUR    IRVING    .lACOBS 

Arthur  I.  Jacobs  was  born  in  Hebron.  Cmin.,  in  1858.  His 
educational  advantages  were  meager  during  his  boyhood  and  after 
his  ninth  year  his  schooling  was  limited  to  a  short  period  in  the 
winter.  He  worked  with  his  father  in  mechanical  lines  until  he 
attained  his  majority,  when  he  secured  employment  in  the 
Knowles    Loom    Works.    Worcester.    Mass.      His    mechanical    bent 
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soon  displayed  itself  and  in  a  sliorl  time  lie  made  great  improve- 
ments in  the  manufacturing  methods  of  making  harness  chains 
for  looms.  He  remained  with  this  firm  until  18,87.  during  which 
period  he  invented  and  built  a  book-sewing  machine  of  which 
several  were  purchased  by  Boston  bookbinders.  The  Smyth 
Manufacturing  Co..  Hartford,  Conn.,  which  also  manufactured 
such  machines,  became  interested  in  his  inventions,  purchased  his 
patents  and  engaged  him  to  go  to  Hartford  and  he  remained  with 
them  until  1901.  During  this  period  he  invented  and  developed 
several  machines  for  bookbinding;  among  Ihese  were  two  machines 
for  making  book  covers  which  marked  a  great  advance  over 
methods  which  had  been  employed. 

In  1902  he  invented  au  improved  drill  chuck  which  he  patented 
in  the  fall  of  that  year.  The  following  year  the  Jacobs  Manu- 
facturing  Company   was   incorporated    and    has   expanded   from    a 


small   business   to   a    large   and   active   concern,    of   which    he   was 
president  at  the  time  of  his  death, 

Mr.  Jacobs  became  a  member  of  the  Society  in  1913.     He  died 
on  February  16,  1918. 


IJIIS  (;.  MARQUINA 

Luis  (!.  Manpiina  was  boi-n  in  1871  in  Lima,  I'eru.  He  was 
educated  in  the  ('olegio  de  Guadalupe.  I>ima.  and  received  his 
engineering  degree  in  1893  from  the  Escuela  do  Ingenieros.  Lima. 

His   practical   experience   in   general   engineering   was  gained   in 
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the  Casapalea  and  Rayo  Smelting  Works  and  with  the  firm  of 
Backus  &  Johnston.  From  1893  to  1897  he  was  in  the  drafting 
room  of  the  Peruvian  Corporation,  Ltd.,  at  Lobos  Island.  From 
1897  to  1902  he  was  with  the  same  company  as  superintendent 
and  engineer  of  the  Pasearaayo  Railroad.  For  the  next  four  years 
he  was  general  superintendent  and  engineer  of  the  Eten  Railroad. 
About  1907  he  returned  to  the  Peruvian  Corporation  and  at  the 
time  of  his  death  was  general  superintendent  .and  engineer  of  that 
company. 

Mr.   Maripiiiia   became   a   member  of   the   Society   in   190C.      He 
died  on  ,Iune  ]S,  1917. 


FREDERICK   W.   SNYDER 

Frederick  W.  Snyder  was  born  on  Jime  IS.  18S4,  in  Philadel- 
phia, Pa.  He  was  educated  in  the  public  schools  and  later  at- 
tended the  Williamson  Free  School  of  Mechanical  Trades,  from 
which  he  was  graduated  in  1904. 

Upon  his  gradualion  he  was  employed  as  machinist  in  the 
Frankford  Arsenal.  Philadelphia,  where  he  remained  for  over  a 
year  and  a  half.  His  next  position  was  with  the  Buckhorn  Port- 
land Cement  Co.  as  draftsman,  but  after  a  brief  period  in  this 
capacity  he  was  appointed  assistant  mechanical  engineer  of  the 
plant.  In  1908  he  became  associated  with  the  Baldwin  Locomo- 
tive Works,  Philadelphia,  Pa.  His  work  there  was  in  the  drafting 
room  and  consisted  of  detailing  and  designing  electric  mine  loco- 
motives. ■  After  a  year  and  a  half  he  resigned  to  take  a  position 
with  the  Miller  Lock  Co.,  Frankford.  Philadelphia,  Pa.,  where 
he  designed  tool-room  jigs  and  fixtures,  blanking  and  bending  dies, 
etc.  In  April,  1910,  he  became  an  instructor  in  the  Williamson 
Free  School  of  Mechanical  Trades,  Delaware  County,  Pa.  At 
the  time  of  his  death  he  had  charge  of  the  classes  in  strength 
of  materials  and  in  machine-shop  practice. 

Mr.  Snydin-  became  an  associate-member  of  the  Society  in  1910. 
He  died  on  January  29,  1918. 


CANDIDATES  FOR   MEMBERSHIP 


TO  BE  VOTED  OX  AFTER  MAY  10 


BELOW  is  the  list  of  candidates  who  have  filed  applications 
since  the  date  of  the  last  issue  of  The  Journal.  These 
ai'e  classified  according  to  the  grades  for  -n-hieh  their  ages 
qualify  them,  and  not  with  regard  to  professional  qualifications, 
i.e.,  the  ages  of  those  under  the  first  heading  place  them  under 
either  Member,  Associate  or  Associate-Member,  those  in  the 
next  class  under  Associate  or  Associate-Member,  those  in  the 
third  class  under  Associate-Member  or  Junior,  and  those  in  the 
fourth  under  Junior  grade  onlj-.    AppUeations  for  change  of 


grading  are  also  posted.  Total  number  of  new  appUcation^  256L 
The  Membership  Committee,  and  in  turn  the  Council,  urge 
the  members  to  scrutinize  this  list  with  care  and  advise  the 
Secretary  promptly  of  any  objections  to  the  candidates  posted. 
All  correspondence  in  this  regard  is  strictly  confidential.  Un- 
less objection  is  made  to  any  of  the  candidates  by  May  10,. 
and  providing  satisfactory  replies  have  been  received  from 
the  required  number  of  references,  they  wiU  be  balloted  upon, 
bv  the  Council.    Those  elected  will  be  notified  about  June  15,. 


NOTE.     The  Council  desires  to  impress  upon   applicants  for   membership    that    under   the   present 
national  conditions  the  procedure  of  election  of  members   may   be  slower   than   under   normal  conditions. 


NEW  APPLICATIONS 

FOR   CONSlDER.\TIOS   AS    MEMBER,   ASSOri.lTE   OF 
A.SSOCI.VTE-MEMBER 

.Arizona 

EORK.  Charles  E..  Chief  Draftsman. 
Phelps  Dodge  CorporatiOD.  Douglas 

California 

CARSE.  Herbert  E..  Lieutenant,  U.  S. 
Naval  Reserve  Training  Camp, 

San  Pedro 

STROMGREN,  Charles  D.,  Superintend- 
ent, T.  M.  C.  A.  Automobile  and  Mechani- 
cal School.  Los  Angeles 

WHITE.  Ernest  M.,  Consulting  Mechanical 
Engineer.  .  Los  Angeles 

Colorado 

NEILL,  William  A.,  Chief  Mechanical  En- 
gineer, The  Dorr  Co..  Denver 

Connecticut 

BLAKESLEE,  Hoi\ard  R.,  Asst.  Master 
Mechanic,  The  American  Brass  Co.. 

Waterbury 

BE.\WN,  Elwix  D..  Designer.  Bilton  Ma- 
chine Tool  Co..  Bridgeport 

CUMMINS,  NORMA.N-  W.,  Chief  Engineer 
and  Director,  The  Bassick  Co.. 

Bridgeport 

HANSON,  Henry,  Superintendent  of  Ma- 
chine Dept.,  Wilcox,  Crittenden  &  Co., 
Inc.  Middletown 

LINABURY.  John  E.,  Chief  Engineer.  Bris- 
tol Brass  Co..  Bristol 

MASON-PARRY,  EDMr.ND  ,1.,  Directing  In- 
spector, Hartford  Steam  Boiler  Insp.  & 
Ins.  Co..  Hartford 

MOORE.  Frederick  T.,  Assistant  Works 
Manager,  Colt's  Patent  Fire  Arms  Mfg. 
Co..  Hartford 

De!a\yare 

SHAFFER,  Charles  A..  Engineer.  Du 
Pont   Nitrate   Company.  Wilmington 

District  of  Columbia 

GOODWIN.  Percy  F..  Captain.  Engineers. 
D.  S.  R.  General  Engineer  Depot.  V.  S. 
Array.  Washington 

PORTER.  MiNOTT  E.,  Principal  Exaralner. 
Steam  Engines  and  Boilers,  V.  S.  Patent 
Office.  Washington 

STEINMETZ.  Charles  M.,  Engineer. 

Washington 

Georgia 

HARRISON.  N.tTHA.viEL  C,  General  Super- 
intendent. .\tlantic  Steel  Co.,         Atlanta 

Idaho 

COATES.  AitTHiR  B..  Assistant  in  Me- 
chanical Engineering,  University  of 
Idaho,  Moscow 


ORR.  BriiTON  >S.,  Associate  Professor  of 
Mechanical  Engineering,  University  of 
Idaho,  Moscow 

lllinoi!!^ 

COR.MACK.  George.  Master  Mechanic,  Ai)- 
pleton  Mfg.  Co.,  Batavia 

FKEDE.  Charles  F.,  Manager  of  Engineer- 
ing, t.^ommonwealth  Steel  Co.. 

Granite  City 

KIMBALL.  Ray.moxd  W.,  Boiler  Room  En- 
gineer, Commonwealth  Edison  Co., 

Chicago 

MORET.  William  E..  Mechanical  Engi- 
neer. Rodger  Ballast  Car  Co..       Chicago 

RAUN'ICK,  Ernest  J.  M.,  Master  Me- 
chanic. By-Products  Coke  Corp..  Chicago 

STARKEV,  D.  W.,  Chief  Draftsman.  Grlf- 
tin  Wheel  Co.,  Chicago 

STOLL.  Clarence  G.,  Technical  Superin- 
tendent. Western  Electric  Co.,       Chicago 

WOODFIELD,  George  E.,  Sr.,  Superintend- 
ent. Flottorp  Mfg.  Co.,  Chicago 

Indiana 

BROSSMANN.  Charles,  Consulting  Engi- 
neer. Indianapolis 

MARSH.  IIaurv  B..  President  and  Mana- 
ger, Marsh  Mfg.  Co..  Vincennes 

MULLINS,  Thomas  C.  General  Manager, 
Sunlight  Coal  Co.  &  Ohio  Valley  Coal 
Co..  Boonville 

OTT,  ALBERT  J.,  President,  Ott  Grinder 
Co..  ,  Indianapolis 

BOBBINS,  ELMER  J.,  Layout  work.  Engi- 
neering Dept.,  Dodge  Mfg.  Co.. 

Mishawaka 

Maine 

CASWELL.  Wilfred  H..  Master  Mechanic. 
Sandy  River  &  Rangeley  Lakes  Railroad. 

Phillips 

DEL.VNX.    Edwin    H.,    Naval    Inspector    of 

Machinery.  Bath  Iron  Works,  Bath 

HANSON.    ALBERT    J.,    Principal   Assistant 

Engineer.  The  Moulton  Engineering  Corp., 

Portland 

-Maryland 

IIUBER  Charles  J..  Mechanical  Engineer, 
The  Flynn  &  Emrich  Co.,  Baltimore 

.Massachusetts 

ACHUFF,    Charles    E..    Branch    Manager 
and    Sales    Engineer.    Mathews    Gravity 
Carrier  Co.  of  Ellwood  City.  Pa.,    Boston 
BARTLETT,  He.nrv  B..  Chief  Engineer,  B. 
F.  Perkins  &  Son,  Inc.,  Holyoke 

B.\RT()N.  George  S.,  President  and  Treas- 
urer, Rice,  Barton  &  Fales  M.  &  1.  Co.. 

Worcester 

BEACH.    CH.4BLES   Ij.,   Manager,    The   Hof- 

fecker  Co..  Boston 

BENNETT,     JOHX     C.     Works     Manager, 

Hampden   Corundum   Wheel   Co.. 

Springfield 
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BROADHURST,  Frank  S..  Treasurer. 
Starkweather  &  Broadhurst.  Inc.,  Boston 

BURBANK,  ALBION  P.  W.,  Sales  Engineer. 
B.   F.   Sturtevant  Co..  Boston 

COLBY.  Llewellyn  A..  Inspector.  General- 
Electric  Co.,  Pittsfield 

EBELHARE.  William  H..  Industrial  En- 
gineering, Robert  T.  Pollock  Co..     Boston. 

GALUSHA,  Albert  L.,  In  charge  of  Gas 
Producer  Dept.,  Nelson  Blowers  i  Furn- 
ace Co..  Boston 

GOULD,  Henry  G.,  Comptroller  and  Di- 
rector,   The   Graton   &   Knight   Mfg.    Co., 

Worcester 

KNOLLMEYER,  Loiis  F..  Chief  Inspector, 
General  Electric  Co..  Pittsfleld 

LEWTHWAITE,  Alfred  L.,  Mechanical 
Engineer.    General    Electric    Co.. 

Pittsfleld 

MEEK.  Alden  R..  Sales  Engineer,  West- 
inghouse  Elec.  &Mfg.  Co.,  Boston 

SCANLON,  Edward  J..  Chief  Inspector,. 
Boston  Inspection  Division.  Maryland: 
Casualty  Co.  of  Baltimore,  Md..       Boston. 

SCHAUFUS.  Hugh  Albert.  Production 
Manager.  Metz  Company.  Waltham 

SEWELL,  Henry  R..  Manager  Power  Ap- 
paratus Dept.,   B.   F.    Sturtevant  Co., 

Boston, 

TAYLOR.  Clarence  G..  Draftsman  in  En- 
gineering   Dept.    of   U.    S.   Armory, 

Springfield 

Michigan 

BOSTAPH,  Harvey  P..  Chief  Engineer. 
Bostaph   Engineering  Co.,  Detroit 

HOLDRIDGE,  Clarence  A..  Factory  Mana- 
ger. Metalwood  Mfg.  Co.,  Detroit 
KILP.VTRICK.  William  J.,  Factory  Mana- 
ger of  Burroughs  Adding  Machine  Co., 

Detroit 
THOMAS.   George   J.,   Chief  Engineer  and 
Superintendent.   Duplex   Truck   Co.. 

Lansing: 

^lissouri 

QUINN.  Everett  ,1.,  Inspector  Electrical 
and   Mechanical  Engineering. 

Kansas  City 

ROBINSON.  Arthur  D.,  Engineer.  Mon- 
santo Chemical  Works,  St.  Louis- 

SCOTT.  Lewis  L..  Chief  ESigineer.  Scott 
Drill  Company.  St,  Louis 

Nebraska 

RASMUSEN,  Jesse  E..  Associate  Profes- 
sor, Universit.v  of  Nebraska;.  Lincolit 

New  Jersey 

ENKE,  George  p..  Insurance  Engineer. 
James  E.  Garabrant  &  Co.,  Newark 

GARSON,  Thorvald  N.,  Superintendent  of 
Construction,  The  Singer  Manufacturing- 
Co..  Elizabethport 

BUSS.  Charles  W.,  Manager.  Armstrong 
Cork  Co.,  Camden  Plant,,  Camdeti 
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WICKIIAM.    James    S.,   Geut-ral    Foreman. 
Cniiililu  Steel  Co.  of  Amoric'ii.  OrduuiRi' 

DMl.t.. 


Ilari'isnn 


New  York 

r..\IlxrM.    E.    S.,    Editorial    Work.    ti.    M. 
r.asford   Corapan.v,  ^e"'    Viirl; 

r.K.NDtRE.  .T.iMES  A.,  Sales  Engineer,  Am- 
erican District  Steam  Co.,  N.  Tonawanda 
COOK.    S.4MUEL,   Air  Bralie   Foreman,    Van 
.Nost  Elec.  Shops,  N.  Y.,  N.  H.  &  R.  U.  It- 
Co..  Van  Nest.  New  York 
DEXISON.     GuiswoLii.     Engineer.     Moses. 
Piipe  &  Trainer.  Inc..  New  York 
POHXIN.    Ai.EXAXDEU    L..    Engineer,    Theo. 
E.   Ferris,  New  York 
EBY.    E.\rl'  E.,    Asst.    Manager.    Industrial 
Hr:i lings  Div..  H.vatt  Roller  Bearing  Co., 

New  York 
El.l.loT.    James    A..    Assistant    Engineer, 
Mathieson  Alkali   Works,   Inc., 

Niagara  Falls 
FLP3i.'KEXSTEIN.  Alfred  C  Office  Mana- 
ser     and     Cost     Accountant.     Richmond 
Radiator  Co.,  New  York 

FLEISHER,  Walter  L..  Tresident.  W  h. 
Fleisher  &  Co..  Inc..  New  York 

GROXBECII.  Christian  E.  A.,  Superin- 
tendent &  Assistant  Factory  Manager. 
(;■.  J.  Tagliabne  Mfg.  Co.,  Brookl.vn 

HARD.  Malcolm,  Mechanical  Engini'cr. 
Nathan  Jlanut'acturing  Co.. 

Flushing,  New  York 
HARRISON,    George    C,    Industrial    Engi- 
neer   and    Chartered    Accountant, 

New'  York 
HAVENS,  William  W.,  Assistant  Engineer. 
Liipiid    Air   Division,    Engineering    Kept.. 
.\ir  Nitrates  Corporation,  New  York 

IIELMER,   Nicholas    A..   Consulting   Engi- 
neer. Miranda  Sugar  Co..  New  York 
HOOVER.    A.    Pearson,    Consulting    Engi- 
neer.  Goodrich.   Hoover  &  Bennett. 

New    York 
HOPKINS.  William  I'.,  With  C.  E.  Knoep- 
pel  &  ('o.,  New  York 

JENSEN.  Arthur  R..  Instructor  of  Ph.vsics 
and  Applied   Electricit.v.   Hebrew  Techni- 
cal Inst..  New  York 
KIRSCH.    George    H.,    Member    Committee 
iif  Examiners,  Naval  Consulting  Board. 

New    York 

L.VTTING.      JiillN      W.. .    Farming.      Werah 

Farms.    Inc..  Locust   Valley 

MORROW.    .M.exanper    P..    President    and 

Manager.   Willys-Morrow    Co.,  Elmira 

NORDFORS,  Conrad,  Contracting  Engineer. 

Wood   Newsiiaper  ilachinery  Corp., 

New   York 
Ol.SON.    IlAloil.i.   M..    Mechanical   Engiueer. 
The  Permutit  Co..  New  York 

O'ROURKE.  George  A..  Chief  Engineer. 
State  Industrial  Commission,  Bureau  of 
Boilers    &    Explosives.  Albany 

PAGE  Ji  LIAN  D..  Chief  Draftsman.  Perin 
&  Marshall.  New  York 

RANK.  Homer  L..  Asst.  Manager.  New 
York  Office,  Me:iclM"riis(.n  Mfg.  Co.  of 
Boston.  New  York 

ROTHWELI..     CouiiTEXAV     R..     President. 
Plant    Engineering  and    Equipment    Co.. 
New    York 
RYTHER.   George  D..  Presiileut.   Ryther  & 
Pringle    Company.  Carthage 

SCHUYLER.   Leslie  J..    Production   Mana- 
i;cr.  Porter-Cable  Machine  Co..     Syracuse 
SHOREY.    John    A..    Engineer    Specialist, 
(ieneral   Electric   Cc.  New    York 

UEHLING.  F.  F..  Combustion  Engineer, 
also  Cieneral  Manager  Uehling  Instru- 
ment C,,..  New  York 
CPDIKE.  DAVin  M..  Assistant  Superin 
tendent.  Department  of  Buildings  and 
Grounils.  Colundiia  Tnivrrsily.  New  \i)rk 

Ohio 

JOHANNESMEYER.  Charles  G..  Chief 
Mechanical  Engineer.  The  Lilierty  Ma- 
chine Tool  Co..  Hamilton 
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KA.Mtl'.o.     Agxar,     Mechanii'al     Enginei-r. 

Hydraulic  Pressed  Steel  Co..       Cleveland 

KAHN.  Bertraxo  P..,  Works  Engineer,  The 

Estate  Stove  Co.,  Hamilton 

•pEARSON,     MiiRiiis     A..     Chief    Engiueer. 

Turner    Vauglin    &    Taylor    Co.. 

Cuyahoga    Falls 

SPARKS.     A.     F..     (ieneral     Manager     and 

Chief  Engineer.  The  James  Leffel  &  Co.. 

Spriugtiebl 
TOWNSEND,    TiiEOnouE    A..    Chief   Drafts- 
man.   McGraw    Fire    &    Rubber    Co., 

East  Palestine 
WITKER.    CHARLES    J..    Mechanical    Engi- 
neer.   Baker   Brothers,  Toledo 

Oklahunia 

URYDEN.   Kav.mo.no  P..  Draflsiiiau,  Gosden 
&  Co..  West  Tulsa 

Pennsylvania  .     ,    r^      ■■ 

CAMPBELL.    James    R.,    Mechanical    Engi 

neer,   Baldwin  Locomotive  Works, 

Philadelphia 

FOLTZ,   Thomas  F,,   Mechanical  Engiueer. 

Pennsylvania  Dept.  of  Labor  &  Industry, 

Harrisburg 

GEE.      Norman      E..      Assistant      Foreman. 

Pennsylvania   Railroad.  M.   K.  Ortice. 

Altodua 

GROAT.    Ben.iamix    F.,    Cons'ulting    Engi- 

ni,g,.,  Pittsburgh 

GROW.    Joseph    A.,    Mechanical    Engineer, 

Blaisdell  Machinery  Co..  Bradford 

HARRIS.  EnsoN  S.,  President.  Philadelphia 

Steel  Products  Co..  Philadelphia 

HOOD.    Marvin    C..    Manager    Employment 

Department.   Chester  Shipbuilding  Co.. 

Chester 

JOHNSON.     Joiix     B..     Superintendent     ot 

Power     and     Machinery     Erection.     Wni. 

Gordon  Corp..  Bristol 

LARKIN.  William  H..  Jr..  Assistant  Man 

ager  and  Treasurer.  Larkiu  &  Co..  Butler 

.MIKAELSOX.     Eril     W..     Chief    Engineer. 

Treadwell    Engineering  Co..  Eastoii 

RUSH.    Leo    E..    I'lanning    and    Prodiution 

Engineer.  Bethlehem  Steel  Co.. 

Bethlehem 

SCIIMID.  Werner  E..  Mechanical  Engi- 
neer. Dravo-Doyle  Co.,  Pittsburgh 

SKINKLE,  William  B..  Assistant  Chief 
Mechanical  Engineer.  Homestead  Steel 
Works  ot  Carnegie  Steel  Co. 

McKees  Rocks 

STAMETS.  William  K..  Machine  Toed 
Dealer.  Pittsburgh 

STEVENSON.  Arthur  J..  Watch  Engineer. 
V^'estinslHuise  Electric  &  Mfg.  Co.. 

East  Pittsburgh 

STUIH.EY.  GiiiEON,  Jr.,  Engineer.  I'on 
denser  Dept..  Westinghouse  Elec.  &  Mfg. 
Co..    Machine    Works.        East    Pittsburgh 

THO.MPSON.  John  I..  Chief  Engineer.  The 
KopiL'rs  Co.. 


Pittshun 


Rhode  Island 

FLICK.   LOREN/,,   Experimental   Kngilici-r  at 
Sayles  Finishing  Plants.  Saylesvillc 
HIRD.  George  W..  Foreman.   Tool  Depart- 
ment. W isocket  Machine  &  Press  Co.. 

Woousoeket 

TILLINGHAST.     Wallace     E..     Managing 

Owner  of  the  Mass.  Steam  Speiaalty  C".. 

Alllnirn 


Tennessee 

MURRIAN.  William    S..   Snp.'rint.-ndioit   «! 
Motive  Power.  Southern  Ry..       Knoxville 


Texas 

GLASGOW.    JOHN    B..    Assistant    Construc- 
tion Engineer.  Gulf  Refining  Co., 

Port    .\rthur 


I'tah 

SECKELS,.    Loris 
man.  F.  C.   Kiclin 


J..    Engiueeriug    Sab  s- 
loid  Macliinery  Co.. 

Salt  Lake  City 
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Virginia 

HAMMERSTROM,     William     G.,     General 
Superintendent.   Lynchburg  Foundry  Co., 

I.,ynchburg 

Vermont 

PAINI-:.     Walter     1L.     Master     Mechanic, 
Boutwell.  Milne  &  Varnum  Co.. 

Graniteville 

Wisconsin 

BAIR,    EuwAHD    H.,    Consulting    and    Sales 
Engineer,  Fairbanks-Morse  Co., 

Milwaukee 

Canada 

CA.NTELL.   Mark   T..   Consulting   Engineer. 

Winnipeg 
XORRIS.   Edwin   R..   Master  Mechanic,   Al- 
giinia  Steel  Corporation,  Sault  Ste.  Marie 
WHITE,    Aliiert    F..   General    Superintend- 
ent. Marsh  &   Ilenthorn, 

Belleville.    Ontario 

Canal    Zone 

AUTEN.  WtLLiA.M  J..  Mechanical  Engineer, 
Mechanical    Div.    P.C..  Balboa 

Cuba 

SNODGRASS,    William,    Engineer,    Hono- 
lulu Iron  Works  Co..  Havana 
W.VTERMAN,    Henry    J..    Chief    Engineer, 
Central  Stewart,  Cuba  Cane  Sugar  Corp.. 
Stewart.   Camaguey 

Hawaii 

McKAY,  William,  Marine  Superintendent, 
Inter  Island  Steam  Navigation  Co..  Ltd., 

Honolulu 

SIMPSON.  .\LFRED  M.,  Superintendent. 
Honolulu    Iron  Works  Co..  Honolulu 

Japan 

HIRANO,  T.,  Adviser  of  Kobe  Steel  Works. 

Kobe 

Scotland 

GIBSON.  Arnold  IL,  University  Professor 
of  Engineering.  University  of  St.  An- 
drews, Dundee 

FOR     CONSIDERATION      AS     ASSOCIATE     OR     ASSO- 
CIATE-MEMBER 

.Mabania 

FEAR.  Frank  G.,  Draftsman,  Tennessee 
Coal  Iron  &  R,  R.  Co.,  Ensley 

.\ri/.ona 

HU.NNING.  CHARLES  H..  Manager.  Big  Pine 
Consolidated  Mining  Co..  I'rescott 

California 

BL.\NCHARD.  Walter  J.,  .Assistant  Chief 
Engineer,  California  &  Hawaiian  Sugar 
Refining  Co.,  Crockett 

Connecticut 

P.i;CHANAN,  William  C,  Superintendent, 
Steel  Works,  Rolling  Mills,  American 
Tube  &   Stamping  Co..  Bridgeport 

IIONIG.  Frank.  Designer  of  Special  Ma- 
chinery, The  Bristol  Brass  Co..       Bristol 

M.VDDISON.  Walter  F.,  Instructor.  State 
Trade   Education    Shop.  Bridgeport 

I>istri<-t    u(  Cidunibia 

K.\RTS1IER.  IlARRV  S..  Gage  Designer.  En- 
gineering Bureau.  U.   S.  Ordnance  Dept.. 

Massacliusetts 

KING.  Vernon  C.  Chief  Draft-sman.  Spen- 
cer Wire  Co.,  Worcester 
POLLEY.     .\LVIN     H..     Chief     Draftsman. 
P.r.iwri   lOirgiiie  &  Machine  Co..    Fitchburg 

.Minnesota 

TIl.WER.  I'Arl.  W..  .Mechanical  Engineer. 
Williams  I'.ros.   B<iiler  &  Ml'g.  Co.. 

Minueapidis 


334 


SOCIETY  AFFAIRS 


The  Journal 

Am.Soc.M.E. 


Missouri 

(;E0U(;K.  KaLmi  U..  Assistant  Kugiueer. 
K.  M.  Sti'vens  &  Cu.,  Consulting  Engi- 
liiM'is,  Kansas  City 

New  Jersey 

I<ntAlIllACll.  FUEUEUICK  S.,  Sales  Engi- 
neer, Hyatt  liiiller  Bearing  Co.,     Newark 

SLEEPEli.  Wii.i.iAji  A.,  Assistant  to  Prosi- 
ilent,    Itri^iitun  ^lills,  Passaic 

New  York 

ISENSAMON.  En.MONU,  Manager  Iteliuing 
Plant,  Anierican  Chicle  Co., 

Long  Island   City 

MIAXO,  K1CI10LA.S  J.,  Mechanical  Engineer, 
Universal  Fixture  Corp.,  New  Yorlv 

POSTNIKOEF.  AI.E.XANDER  A.,  Chief  In- 
spector Russian  Mission  of  Ways  of 
Coniniunication,  New  York 

WALTERS,  V.  Edgak,  Night  Superintend- 
ent Savage  .\ruis  Corp.,  Utica 

Ohio 

McCJlLL,  Mi.\T(),  Draftsman,  The  .\llianco 
Mmhine  Co.,  Alliance 

Kliude   Islaiul 

FOLEY,  Patkilk  II.,  Foreman,  C.  15.  Cot- 
trell  &  Sons  Co.,  Westerly 

Canada 

llAKRETT,    Kaul    E.,    Superintendent    and 

Chief  Engineer,  E.  &  T.  Fairbanks,  Ltd., 

Sherbrooke 

FOZARD,  LEONAitu  G.,  Master  Mechanic, 
The  Marconi  Wireless  Telegraph  Co., 

Montreal 

.lOYCE,  Waltek  E.,  Engineer  of  Design, 
Mount  Royal  Tunnel  &  Terminal  Co., 
Ltd.,  •  Montreal 

MURPHY,  Peteii,  Chief  Draftsman,  Mar- 
loni  Wireless  Telegraph  Co.,       Montreal 


FOlt    <'ON.SinEllAT10.N'     AS    A.SSOCIATE-ME.MBEU    OR 
.lUNIOlt 

California 

DOYLE.  FitELiEiniJK  F..  Engineer.  Midway 
Gas  Co.,  Taft 

Colorado 

MILLER,  Al.BEitT  F.,  Designing  Engineer. 
I'eters  Machinery  Co.,  Denver 

Coniieetieut 

IJUCHANAN,  David  D.,  Night  Superintend- 
ent, America  u  Tube  &  Stamping  Co., 

Bridgeport 
COFFIN,  GuANGE  S.,  Mechanical  Engineer, 
Remington  Arms  U.  M.  C.  Co., 

Bridgeport 
WEIDER,  AnTiiuit  A.,   Installation,   Indus- 
trial  Engineering   Staff,   Winchester   Re- 
peating .\rms  Co.,  New  Haven 

l>ehiware 

SI'HNEIDER.  FiiANZ  K.,  Assistant  Chief 
l^^ngint'i'i-.  The  Krevs  Pigment  &  Chemical 
Co..  '  Newport 

District  of  Columbia 

CH.APIN,  William  C,  Assistant  Inspector 
Weights  and  Measures,  Bureau  of  Stand- 
ards 

IIEDSTKOM,  Ernest  R.,  Lieutenant,  Engi- 
neering Bureau,  U.  S.  Ordnance  Dept. 

WEISS.  Erwin  a.,  Ordnance  Sergeant,  En- 
gineering Bureau,  Motor  Section, 

liuliana 

HUFF,  .\auon  B.,  Special  Apprentice,  Penn- 
sylvania R.  R.  Co.,  Fort  Wayne 

Maryland 

UYLANDER,  Paul  N..  Aeroplane  Inspector. 
U.    S.   Navy,  Baltimore 


.Massachusetts 

CARTER,  Irving  E.,  Machinist  Mat.-  Uii.l 
Class,  U.  S.,  Naval  Reserve,  Uislriut 
No.  1.  Boston 

FOISY,  George  A.,  Designing  Engineer,  U. 
S.  Cartridge  Co.,  Lowell 

PAINCHAUD,  Phillii-  A.,  Inspector  of 
Ordnance,  U.  S.  Army,  C.  H.  Cowdrey 
Machine   Works,  Fitchburg 

PRATT,  WiNTHROi'  S.,  Manufacturing 
Manager,    Heald   Machine   Co.,    Greendale 

SMITH,  Raymond  E.,  Assistant  Engineer 
and  Draftsman,   Springfield   Armory, 

Springlield 

SPARROW,  Stan  WOOD  W.,  Mechanical  En 
gineer.    Robert   T.    Pollock   Co.,        Boston 

Alicliigran 

HOLMBERG,  Abneu  W.,  Instructor  Foun- 
dry Practice,   Ironwood   High   School, 

Ironwood 
Missouri 
JOHNSEN,     Peder,    -Mechanical    Engineer, 
Missouri    Cobalt    Co..  Fredericktown 

New  Jersey 

ACKERMANN,  Willia.m  H.,  Mechanical 
and  Production  Engineer,  Bayonne  Bolt 
&  Nut  Co..  Bayonne 

KOHLBUSCH,  Arthur  H.,  Assistant 
.Superintendent  Construction,  Public 
Service    Electric   Co.,  Newark 

New  York 

CASE,  LVNN  B.,  Chief  Engineer,  Standard 
Wall  Paper  Co..  Hudson  Falls 

LEWIS,  AViLLiAM  J.,  Jr.,  Assistant  Man- 
ager Engineering  Department,  Shipley 
Construction  &  Supply  Co.,  Brooklyn 

McINTYRE,  Ja.mes  J.,  Publicity  Engineer. 
Machinery,  New    York 

NEEL,  Robert  W.,  Chief  Engineer,  Erie 
Pump   &   Engine   Works,  Medina 

OSMEN.A,  Mariano,  Draftsman,  Combus- 
tion  Engineering  Corp.,  New   York 

PULSCHEN,  Henry  G.,  Draftsman,  J.  G. 
White  Engineering  Corp.,  New  York 

R.VBBE,  Hellik,  Draftsman,  Kerr  Tur- 
bine  Co.,  Wellsville 

RIDDLE,  George  G.,  Engineering  Depart- 
ment,  IngersoU-Rand   Co.,     Painted  Post 

SYSKA,  AnoLi'H  G.,  Assistant  Engineer, 
New   York   Central   R.   R.,  New   York 

SWAIN,  Wilbur  A.,  Salesman,  Jenkins 
Bros.,  New    York 

I'ciuis.vlvania 

DOWNS.  Leslie  B.,  Assistant  Chief  En- 
gineer,   Epping-Carpenter    Pump    Co., 

Pittsburgh 
)''ISHER,    Herman    A.,    Assistant   to    Plant 
Engineer,    Chester    Shipbuilding   Co., 

Chester 
GUTEKUNST,    Leonard,     Mechanical    En- 
gineer,   De    Long    Hook    &    Eye    Co., 

Philadelphia 
KEENAN,  William  J.,  Draftsman,  Ameri- 
can   International    Shipbuilding   Corp., 

Philadelphia 
KIRKPATRICK,  W.  Alton,  C.  II.  Wheeler 
Mfg.    Co.,  Philadelphia 

KOHN,  Louis,  Mechanical  Engineer,  Dravo 
Contracting  Co.,  Pittsburgh 

MORGAN,  David  W.  R.,  Engineer,  Con- 
denser Department,  Westinghouse  Elec. 
&   Mfg.    Co..  E.    Pittsburgh 

PlilNGLE.  Harry  C,  Master  Mechanic, 
Franklin    Works,    Cambria    Steel   Co., 

Johnstown 

SENIOR,   John    II.,   Sales  Engineer,   Smith 

&   Furbush   Maehine   Co.,        Philadelphia 

Rhode  island 

SHERWIN,  LeRoy  M.,  Mechanical  Engi- 
neer.   Brown   &   Sharpe   Mfg.    Co., 

Providence 
A'irg^inla 

HORNE,  Caleb  L.,  Boiler  Engineer,  E.  I. 
du  Pont  de  Nemours  &  Co.,    'City  Point 


U'asliingtuii 

rR.\CK.  Frank  A.,  Naval  Architect  & 
.Marine  Engiueir,  Sanderson  &  Porter, 
Sliipyard,  Raymond 


I'OR     IJOX.SIUEIt.VriON     AS     JUNIOR 

Cf>nnectieut 

BUTLER,  Frank  T.,  with  19th  Engineers, 
U.  S.  Army,  formerly  with  The  Bristol 
Co.,  Waterbury 

IIORGAN,  Daniel  F.,  Naval  Sub-Inspector 
of  Ordnance,  Office  of  Naval  Inspector 
of  Ordnance,  Bridgeport 

McCARTY,  Robert  P.,  Tool  Designer, 
Colt's    Patent    Fire    Arms    Mfg.    Co., 

Hartford 

Delaware 

BEN  ST,  Cecil  J.,  Engineering  Draftsman, 
E.    I.   du   Pont   de   Nemours   &   Co., 

Wilmington 

DOAR,  E.  Marion,  Jr.,  Draftsman,  En- 
gineering Department,  E.  I.  du  Pont 
de  Nemours  &  Co.,  Wilmington 

Illinois 

DUNDAS,    William    A.,    Field  Engineer, 

Sh erwin,  Williams  Co.,  Chicago 

VAN     DEVENTER,    Frank    M.,  Assistant 

Operating     Engineer,      Illinois  Traction 

System,  Peoria 

Louisiana 

-MITCHELL,  Grovek  I.,  Instructor,  Louisi- 
ana  Industrial   Institute,  Ruston 

-Mar.i  laud 

STIERHOFF,  George  C.  Engine  Designer 
and  Power  Engineer,  Riter-Conley  Mfg. 
Co.,  Fairfield 

.Massachusetts 

I'.EATTIE,  Challen  M.,  Mechanical  Drafts- 
man, Bethlehem  Shipbuilding  Corp.,  Ltd., 
Fore    River    Plant,  Quincy 

MENDELSOHN,  Louis  B.,  Engineer,  West- 
ern  Electric  Co.,   Inc..  Boston 

Micliii:an 

CAMERON,  Hugh  M.,  Chief  Engine  Drafts- 
man. Saginaw  Shipbuilding  Co.,  Saginaw 

.Minnesota 

.VI'.ERNETHY,  ALFRED  A.,  Designer,  Minne- 
apolis   Steel    &    Machinery    Co., 

Minneapolis 
Missouri 

.\NGEV1NE,     Leland    C,     Superintendent 

Hydroelectric  Plant,  Burns  &  McDonnell. 

Kansas  City 

ROYSE.    Iram    O.,    Instructor    in    Machine 

Drafting,    David    Ranken,    Jr.,    School   of 

Mechanical  Trades,  St.  Louis 

New  Hampshire 

CHICK.  George  E.,  Partner,  John  F.  Chick 
&    Son.    Lumber   Manufacturers. 

Silver  Lake 

GR.VY,  Frank  A.,  Purchasing  Agent,  The 
Lebanon   ^lachine  Co..'  Lebanon 

New  Jersey 

KING,  Warren  G.,  with  Aeromarine  Plane 
&    Motor    Co.,  Keyport 

or.ERLE,  John  H.,  Checker  and  Contract 
.\nalyzer,    Babeock    &    Wilco.';    Co., 

Bayonne 

KOTHOWITZ,  Harry  S.,  Production  En- 
gineer,   Babeock   &   Wilcox   Co.,    Bayonne 

KUSCH,  Olaf,  Designer,  Babeock  &  Wil- 
cox   Co.,    Bayonne. 

New   York 

BOIES,   Harry  B.,   Inspector  of  Airplanes 

and  Airplane  Engines,   Signal  Service  at 
Large.  Buffalo 
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BROOKS,     KuEijEiiiCK     A.,     Aiiplaue     De- 
signer, Curtiss  Aeroplaoe  &  Motor  Cori>., 

Buffalo 

CONWAY,   ,ToH.\-   J.,   Testing  Engineer,   Al- 

bei'ger  Pump  &  Condenser  Co..  Newburgli 

DANKS,    KoY    L.,    Time    Stuc].v    Engineer, 

Winchester    Repeating    Arms    Co., 

New   Yorl; 
DUNN,  William  K.,  Long  Lines  Engineer- 
ing  Dept.,    Ameriean    Telephone    &    Tele- 
graph  Co.,  New   York 
GOSSELIN,     Edw.miu    N..     Industrial    En- 
gineer,   Miller,    Franklin,    Basset    &    Co., 

New  York 
HAUSER,    Geouge    H.,    Jr.,    .Junior    Engi- 
neer,   The   Arnold    Co..  Brooklyn 
HILL,  Hehbekt  M.,  Manager,  United  States 
Machine    Mfg.    Co.,                       NeAv    Y'ork 
MORGAN,   Albert   H.,   Engineering  Assist- 
ant,   Western    Union    Telegraph    Co., 

New  York 
NAUMANN,  Carl,  Factory  Representative. 
I-lannitin    Mfg.    Co.,  Syracuse 

PERKINS,   Donald  L.,  Leailing  Man,  Fed- 
eral  Shipbuilding  Co.,  New  York 
RUNYON,  HOWAIU)  J.,  Jr.,  Sales  Engineer, 
United   Filters   Corp.,  Brooklyn 
SCHLEIFER,     Arthur,     Assistant     Engi- 
neer,   Interl)orough    Rapid    Transit    Co., 

New   York 
STAMER,    Frank    R.,    Senior   Student   Me- 
chanical    Engineering,     Brooklyn     Poly- 
technic  Institute,   and   Assistant   to   Dr. 
A.    A.    Adler,    Consulting    Engineer, 

Brooklyn 
TUOMEY,  THOMA.S  D.,  Secretary  and  Man- 
ager, Sanitary  Mechanical  Specialty  Co., 

New  York 
Ohio 

ALLISON,   John   R.,   2na   Lieutenant,   En- 
gineer  Reserve   Corps,    U.    S.    Army, 

Cleveland 

CHASE,   Vernon   B.,    Sales   Engineer,   The 

Aeklin    Stamping   Co.,  Toledo 

PHIIJ'OT,  NOREOURN  E.,  Testing  Engineer. 

The   Youngstown    Sheet   &   Tube   Co., 

Youngstown 
ROGERS,    J.    Frank.    Engineer    in    Charge 
Gas    Producer     &     Furnace     Dept..     The 
Wellman-Seaver-Morgan   Co.,      Cleveland 
SPRONG,    Edward    A.,    Jr.,    Head    of    Pro- 
duction Department.  Niles  Tool  Works, 

Hamilton 


Pennsylvauia 

FLYNN,  James  A.,  Production  Engineer, 
Blaw-Knox  Co.,  Pittsburgh 

HARTSIG,  Emory  R.,  Assistant  to  Resi- 
dent Engineer,  U.  S.  Shipping  Board, 
Hog    Island,  Philadelphia 

HENDEB.  Robert  W.,  Engineer,  Midvale 
Steel   &    Ordnance    Co., 

Nicetown,   Philadelphia 
Verinuut 

JOHNSON,  Joseph  B.,  Chief  Engineer, 
Bryant    Chucking   Grinder   Co., 

Springfield 
Vii*i;inia 

SMITH,  Lewis  M.,  Radio  Draftsman,  U.  S. 
Navy    Yard,  Norfolk 

Wisconsin 

SEUTTER,  LoDis,  Assistant  Engineer  in 
Forest  Products,  U.  S.  Dept.  of  Agri., 
Forest  Service,  Forest  Products  Labora- 
tory, Madison 

Canada 

HIGGINSON,  Richard  H.,  Superintendent, 
Monarch   Brass  Mfg.   Co.,   Ltd.,   Toronto 

LEWIS,  Donald,  Chief  Draftsman,  Nova 
Scotia   Steel   &   Coal   Co.,   Ltd., 

New  Glasgow,  N.  S. 


APPLICATIONS    FOR    CHANGE    OF 
GRADING 

promotion  from  associate 

Massachusetts 

CHAPMAN,   David  A.,   Vice-President,  The 
Dangel  Co.,  Winthrop 

New  York 

DIVINE,    Bradford   H.,    President,    Divine 
Brothers   Co.,  Utica 

i'l{l).M(ITIUX     FROM     ASSOCIATE-ME.MBER 

Illinois 

MAHER,    Eugene    E.,    Contracting    Engi- 
neer,   Lea-Courtenay   Co.,  Chicago 

Michig:an 

ANTON,   James  E.,   Assistant   Manager  of 
Mfg.,  Cadillac  Motor  Car  Co.,       Detroit 


Ohio 

GRISWOLD,    Howard   L.,    Consulting    En- 
gineer.   Standard   Bolt  Co.,  Columbus 

Canada 

GAINES,    EnwAiM)   C,    Engineer,    Dominion 
Bridge   Co.,  Montreal 


I'RO.MOTION    FROM    JUNIOR 

District  of  Columbia 

COOMBS,    Howard  A.,  Patent  Attorney. 


Georgia 

O'BRIEN,    Dennis    J.,    Mechanical  Expert, 

Galena-Signal   Oil   Co.,  .\tlanto 

Michigan 

GLENN,    Charles    C,    Engineer,  Detroit 
Plant,    The    Solvay    Process    Co.     (Itein- 

statement).  Detroit 


New  York 

GOALWIN,  Harrv  A.,  Medico-Technical 
Engineer,  New  York 

HENRY,  William  M.,  Treasurer  and 
Works  Manager,  Henry  &  Allen,  Auburn 

YOUNGBLUTH,  R.  O.,  Managing  Engineer, 
Architectural  Department,  American 
Radiator    Co.,  New    Y'ork 


Pennsylvania 

GLENN,  Edward  R.,  Production  Officer, 
Bethlehem   Steel  Co.,  Bethlehem 

KENNBR,  Ernest  R.,  Mechanical  Engi- 
neer,   Westinghouse    Elec.    &    Mfg.    Co.. 

Pittsburgl* 


SUMMARY 

New   applications 256 

Applications  for  change  of  grading  : 

Promotion  from  Associate    2 

Promotion  from  Associate-Member   ...  4 

Promotion  from  Junior 8 

Total    270 


EMPLOYMENT  BULLETIN 


rHE  SECRETARY  consideis  it  a  special  obligation  and  pleasant  duty  to  make  the  office  of  the 
Society  the  medium  for  assisting  members  to  secure  positions,  by  putting  them  in  touch  with 
special  opportunities  for  which  their  training  and  experience  qualify  them,  and  for  helping  any 
one  desiring   engineering  services.      The   Society  acts   only   as   a   clearing   house   in   these   matters. 


I N  foi-ioarding  applications,  stamps  should 
be  enclosed  for  transmittal  to  advertisers ; 
applications  of  non-members  should  he  accom- 
panied liii  a  letter  of  reference  or  introduction 
from  a  member,  such  reference  letter  to  be 
filed  ivith  the  Society.  Copij  for  The  Journal 
should  be  in  hy  the  ticelfth  of  the  month. 

GOVERNMENT  REQUESTS 

AEROPLANE  AND  MOTOR  CORPOISA- 
TION  has  available  a  number  of  attractive 
opportunities  for  technically  trained  men  as 
equipment,  production,  maintenance  and 
woodworking  engineers,  and  as  high-grade 
tool  and  die  designers.  Younger  men  are 
also  wanted  for  planning  and  routing  work 
in   premium  department.     2589. 


Inspectors  of  airplane  motors  with  knowl- 
edge of  methods  of  heat-treatment  of  metals 
;iiid  machine-shop  or  tool-room  experience, 
preferably  on  engine  parts. 

Inspectors  of  electrical  material.  Salaries 
for  these  civilian  positions  at  the  beginning 
will  be  from  .fl200  to  $1500  per  annum. 
2591. 

COMMISSIONED  OR  CIVILIAN  SER- 
VICE. Research  and  development  men  to 
bring  to  stage  of  commercial  production 
parts  inaile  of  sheet  metal,  fabrics,  rubbei' 
and  die  castings.  Applicants  must  have  per- 
sonality to  secure  cooperation  of  manufac- 
turers in  development  work  along  the  above 
lines.     Salary  $2000  to  $2500.     2092. 


work.  Kefiuires  a  man  of  stability  and  ex- 
perience. Technical  education  preferred. 
Location  Buffalo,  N.  Y.     089-D. 

MECHANICAL  DRAFTSMAN  for  general 
factory  work  to  lay  out  work  of  a  general 
character.  Familiar  with  power-plant,  steam- 
heating  and  electrical  equipment.  Good  op- 
portunity for  advancement  for  right  kind  of 
man.     Location  Newark,  N.  J.     092-D. 

ENGINEERS  for  Asiatic  service,  men 
above  draft  age  up  to  37,  preferably  unmar- 
ried but  will  consider  married  men.  Men 
with  mechanical,  electrical,  or  chemical  en- 
gineering education,  preferably  with  sales  ex- 
perience. Salary  $2000  or  more,  depending 
upon  ability  and  experience.     097-D. 


INSPECTORS  of  airplane  metal  and  wood 
parts,  assemblies,  propellers :  must  be  able 
to  read  blueprints  and  use  simple  instru- 
ments. 


POSITIONS  AVAILABLE 

ESTIMATOR    for    boiler    and    tank    -work, 
gray-iron    castings    and    some    machine-shop 


TECHNICAL  GRADUATE  or  mechanical 
engineer  for  office  work  in  connection  with 
power  plants  with  large  manufacturing  con- 
cern   ill    Western    Pennsylvania.      Salary    at 
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stiut   •'<l-'30U.      state  particulars  of  education, 
nationality  and  experience.     099-D. 

TECHNICAL  GR.\DUATE  or  mechanical 
engineer  to  enter  engineering  organization  of 
large  stoker  company  in  Western  Pennsyl- 
vania. Man  specialized  in  combustion  science 
and  boiler-testing  work  preferred.  State  par- 
ticulars of  education,  experience,  nationality 
and  salary  desired.  Good  opportunity  for 
riglit  man.      0100-D. 

CHIEF  DRAFTSMAN  for  large  stoker 
company  in  Western  Pennsylvania.  Must  be 
a  good  designer.  JIan  with  experience  on 
stoker  work  preferred.  Good  opening  for  a 
capable  and  energetic  man.  Write  stating 
nationality,  age,  education,  experience,  pres- 
4'nt  rrsiionsibility  and  salary  expected. 
(11(11-11. 

.JUNIOR  ENGINEER,  familiar  with  heat 
transfer  (Calculation,  in  the  engineering  de- 
partment iif  a  large  steam-specialty  manu- 
facturing concern.  A  graduate  engineer  with 
at  least  two  years'  outside  experience  is  de- 
sired.    Location  New  York.     0102-D. 

YOUNG  TECHNICAL  MAN  to  assist  in 
sales  correspondence  and  experimental  work, 
primarily  as  assistant  to  executive.  Prefer 
man  recx^ntl.v  graduated  from  technical  school 
and  exempt  from  military  service.  Excellent 
opportunity  for  growth.  Location  New  York. 
013-D. 

GRADUATE  of  technical  school  with  some 
machine-shop  experience  and  not  subject  to 
draft,  as  assistant  to  engineer  of  sales  de- 
partment located  in  metropolitan  district. 
Excellent  opportunity  for  the  right  man. 
Apply  by  letter,  giving  full  particulars. 
01(i4n. 

MECHANICAL  DRAFTSMAN  in  New 
York  otlice.  preferably  one  versed  in  mechan- 
ical refrigeration  and  electrical  engineering. 
01(I9-D. 

TOOL  DESIGNER  capable  of  designing 
eflicient  tools  for  engine  manufacture  along 
modern  lines.  Salary  from  .flOO  to  .fluO  a 
month  according  to  ability.  Location  Wis- 
consin.    OIIO-D. 

DESIGNER  on  outside  installation  of  pip- 
ing, electric  lines  and  heating  ihains.  Tech- 
nical graduate  preferred.  Salary  depends  on 
ability.     (illl-D. 

INSl'ECTiJR  on  outside  installation  of 
piping,  electric  lines  and  heating  mains. 
Technical  graduate  preferred.  Salary  de- 
pends on  man.     0112-D. 

ENERGETIC  YOUNG  MECHANICAL  EN- 
GINEER, exempt  from  draft,  with  sales  abil- 
it.v.  as  business  developer  for  an  engineering 
company  of  New  Y'ork  City  specializing  in  the 
operation  of  power  plants  in  buildings.  Good 
salary  and  share  in  profits  given  to  the  right 
man.  State  present  salary  and  qualifications, 
on  3-D. 

SALES  MANAGER  AND  EXECUTIVE  to 
manage  long-established,  small  but  high-class 
and  prosperous  business  in  electrical  measur- 
ing instruments.  Must  have  sales  experience, 
good  personality  and  proven  selling  ability. 
Good  immediate  remuneration  and  ultimate 
stock  interest  to  right  party.  I^ocation  New 
York.     On.-|-D. 

YOUNG  MEN.  preferably  exempt  from 
draft,  to  train  as  engineers  and  salesmen. 
Preferably  technical  graduates,  bright,  alert 
and  of  analytic  frame  of  mind.  Salary  de- 
pends    on     men.        Tjocation      Massachusetts. 

ono-n. 


DRAFTSMEN.  Two  technical-graduate 
n;echanical  engineers  with  6  to  12  months' 
experience  in  general  mechanical  drafting  in 
an  industrial  plant.  Advise  salary  expected. 
Location  New  York  State.     0117-D. 

SUPERINTENDENT  experienced  in  gen- 
eral machine-shop  practice  and  of  good  execu- 
tive ability  for  shops  employing  (iOO  and  700 
men.     Location  Ohio.     0119-D. 

POWER  ENGINEER  experienceil  in  public- 
service  corporation  or  in  power  department 
of  large  industrial  corporation,  thoroughly 
familiar  with  costs,  the  economics  of  power 
and  the  technique  of  power  transmission  and 
generation.  Man  of  strong  personality  who 
can  grow.  Require  from  six  to  eight  years' 
practical  experience  after  technical  training. 
0120-D. 

SUPERINTENDENT  for  moderate-sized 
machine  shop  making  small  stampings  and 
cast  brass  parts.  Man  with  unquestionable 
record  required.  Send  complete  past  experi- 
ence with  names  of  companies  where  em- 
ployed and  position  held  with  each.  Want 
man  experienced  in  economical  manufacture 
of  small  parts  in  quantities  and  well  versed 
in  modern  economical  production.  Location 
Michigan.      0121-D. 

MEN    to    take    charge    of  construction    of 

marine    engines    for    which  contracts     have 

been    let    to    small    concern.  Location    Erie. 
Pa.     0123-D. 

SALESMAN  on  railway,  mining  and  elec- 
trical equipment.  Experienced  man  over  31 
r<  quired.  Knowledge  of  French  preferred. 
Salary  depends  on  man.  Headquarters  in 
China.     0124-D. 

MECHANICAL  ENGINEER  to  take  charge 
of  engineering  department  of  large  paper 
iiiill.  Man  with  a  technical  education  and 
a  successful  record  in  the  operation  aitd 
maintenance  of  power  plants  and  factories 
and  also  the  handling  of  men.  State  age. 
experience  and  salary  expected.  Location 
Eastern  Pennsylvania.     012C-D. 

MECHANIC.VL  DRAFTSMAN  familiar 
with  mill  and  machinery  design  for  metal- 
lurgical and  chemical  plants.  Advise  ex- 
perience, salary  expected  and  references. 
Location  Colorado.     0127-D. 

SALES  ENGINEERS  for  leading  manu- 
facturing concern.  Men  who  can  sell  power- 
plant  and  engineering  equipment,  engines, 
luimps.  air  compressors,  condensers,  etc.  An 
opportunity  for  men  of  character  and  ability. 
Must  be  draft-exempt  or  in  Class  4.  <iive 
full  details,  age,  education,  experience,  ref- 
erence and  salary.  Location  New  York. 
012S-D. 

ENGINEERS  to  train  and  develop  in  the 
fundamentals  of  a  firm  primarily  engaged  in 
the  distillation  of  coal  tar  with  the  resultant 
lirincipal  production  of  bituminous  road  and 
roofing  materials ;  with  the  ultimate  object 
of  filling  operating  positions  in  various  plants 
as  foremen,  head  chemists,  assistant  super- 
intendents or  superintendents.  Preferably 
men  of  chemical-engineering  training  desired, 
but  this  is  not  essential.  As  contemplated 
work  will  eventually  be  of  an  executive  na- 
ture ;  ability  to  handle  men  is  a  desirable 
asset.      Location   New  York.     0129-D. 

SEVERAL  EXCEPTIONAL  OPPORTU- 
NITIES for  permanent  positions,  both  tech- 
nical and  operating,  in  a  plant  making  a  full 
line  of  non-ferrous  metal  products.  Work 
new  almost  entirely  on  government  orders. 
Location  desirable.     0131-D. 


DRAFTSMAN  on  structural  and  orna- 
mental iron  work.  Prefer  technical  man  ex- 
perienced in  shop  detail.  Permanent  posi- 
tion.    Location  Kan.sas.     0132-D. 

MECHANICAL  ENGINEERS  experienced 
in  construction  work  or  design  for  chemical 
plant.  State  experience  in  detail  and  salary 
expected.    Location  Philadelphia,  Pa.    0134-D. 

MACHINE-SHOP  SUPERINTENDENT  for 
small  concern  manufacturing  interchangeable 
parts  and  automatic  machinery.  Technical 
graduate  with  five  or  six  years'  experience 
preferred.  Must  be  above  the  draft  age. 
Salary  $2o00-.f3000.  Location  Illinois. 
013.5-D. 

DRAFTSJIAN  familiar  with  boiler  con- 
struction and  design.  Give  age.  experience 
and   salary.      Location  Chicago.     013S-D. 

MASTER  MECH.VNIC  experienced  in 
hanilliug  machinists,  pipe  fitters,  electricians, 
niillwrights  and  tinsmiths,  familiar  with  con- 
veying machinery,  pumps,  lineshaft  drives, 
etc.  Prefer  practical  man  who  has  worked 
in  a  mill.  Salary  commensurate  with  ability. 
Location   New   Jersey.      0139-D. 

CONSTRUCTION  ENGINEER,  for  work 
principally  on  power-plant  machinery.  Lo- 
cation Shanghai,  China.     0140-D. 

SALES  ENGINEER  familiar  with  heav.v- 
duty  crude-oil  semi-Diesel  marine  engines. 
Position  in  the  foreign  office,  Manila.    0141-D. 

COMPETENT  MAN  on  flue-gas  analysis 
and  power-plant  fuel  work.  Generally  good 
opening  for  the  right  man.  Technical  grad- 
uate preferred,  but  not  absolutely  required. 
Location  Ohio.     0142-D. 

SALES  ENGINEER.  High-grade,  experi- 
enced, energetic  salesman  to  take  charge  of 
district  sales  office  and  territory :  only  a 
hustling  good  salesman  is  desired.  Technical 
education  with  experience  in  conveying  ma- 
chinery preferred,  but  not  essential.  Ex- 
ceptionally fine  (qipcirtunity  offered.  Please 
slate  full  particulars  of  experience, .  age.  pre- 
vious employment,  .salary  expected,  etc. 
014r.-D. 

ENGINEER  thoroughly  capable  of  .select- 
ing and  installing  machinery  for  the  manu- 
facture of  steel  flies  for  a  factory,  and 
supervising  manufacture  after  factory  shall 
have  been  completed.  Should  be  thoroughly 
familiar  with  the  various  processes  of  file 
manufacture.     Location  East.     0146-D. 

OFFICE  ASSISTANT.  Man  between  21 
and  35  with  knowledge  of  machinery,  pref- 
erably with  previous  experience  in  tools  and 
machines  for  sheet  metals,  to  assist  in  gen- 
eral correspondence.  State  age  and  experi- 
ence.    Location  Buffalo,  N.  Y.     014S-D. 

GENERAL  FOREMAN  AND  SHOP  MAN 

for  plant  in  New  York  State  for  super- 
heaters. Man  with  foundry  and  general  shop 
experience  preferred.    Apply  by  letter.    01."»3-D. 

FORE.MAN  for  small  shop  in  New  York 
City.  Must  be  well  informed  on  mechanics 
and  able  to  standardize  flash  lamps  and  blow 
lamps.  Business  established  over  .50  years 
and  has  promise  of  a  good  future.  Good 
opportunity  for  a  technical  graduate  amlii- 
tious  to  prove  bis  worth.  Must  be  an  all- 
round  man.  Salar.v  to  start  .$1200.  Name 
confidential.      01.57-D. 

CHIEF  DR.\FTSMAN.  Draftsman  experi- 
enced in  maps,  broad  and  narrow-gage  rail- 
roads, frame  buildings,  la.vout  of  equipment 
.lud   the  design   of  special   machinery.      Com- 
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pany  will  take  care  of  U.  S.  Government 
orders  entirely.  It  Is  a  chance  to  do  your 
Ik.  A  man  of  ability  will  be  given  early 
rccojrnition  and  a  permanent  position.  Ap- 
ply by  letter,  stating  age,  nationality,  ex- 
perience, references  and  salary  desired.  Lo- 
cation Pennsylvania.     0158-D. 

SALES  MANAGE!;  for  power-plant  spe- 
cialty business.  Reply  by  letter.  Location 
Pennsylvania.     0159-D. 

ASSISTANT  TO  GENERAL  MANAGER 
for  large  mill  in  New  Hampshire.  Man  be- 
tween 32  and  45  preferred  who  has  had  ex- 
perience with  the  installation  of  scientific- 
management  methods.  Must  be  able  to 
handle  tactfully  executives  and  employees. 
State  salary,  when  available,  and  give  ref- 
erences.    0160-D. 

FACTORY  SUPERINTENDENT.  Promi- 
nent mannfacturing  corporation  manufactur- 
ing light  product  of  large  variety — part 
stocl;.  part  special  to'  order — requires  ag- 
gressive, energetic  factory  superintendent 
thoroughly  experienced  in  machine-shop  prac- 
tice and  modern  centralized  planning  control 
methods,  capable  of  securing  large  produc- 
tion most  efficiently  and  economically.  To 
be  considered,  replies  must  fully  state  experi- 
ence and  qualifications.      0161-D. 

ASSISTANT  CHIEF  ENGINEER.  Grad- 
uate from  technical  college  who  is  a  good 
organizer  and  executive  and  capable  of  di- 
recting mechanical,  civil  and  electrical  forces 
ot  large  manufacturing  corporation.  Must 
have  considerable  experience  similar  to  above 
to  qualify.  Man  32  to  40  years  old  pre- 
ferred. State  full  details  of  education,  names 
of  previ(.ius  employers,  positions  held  and 
salary  desired.  Location  Cleveland,  Ohio. 
0162-D. 

TECHNICAL  GRADUATE  for  material 
department  of  firm  handling  all  types  of  ma- 
chinery. Purchasing  and  statistical  experi- 
ence desired.  Salary  to  start  .?150  to  $175, 
with  excellent  chance  for  advancement.  Lo- 
cation New  Yorli.     0163-D. 

SALES  MANAGER.  Engineer  experienced 
in  estimating  and  selling  to  hold  responsible 
position  in  long-established  engineering  and 
contracting  business  of  an  incorporated  com- 
pany. Possible  opportunity  to  become  finan- 
cially interested.  Give  age  and  experience  in 
reply.     017-D. 

SALES  ENGINEER  between  25  and  30 
for  condenser  and  cooling  plants.  State  ex- 
perience, salary  expected,  and  give  references. 
Location  Philadelphia,  Pa.     072-D. 

SALES  CORRESPONDENT.  Engineering 
and  correspondence  experience  such  as  in- 
volved in  formulating  proposals  covering  sale 
and  calculation  in  steam  and  power-driven 
pumping  equipment,  including  application  of 
steam  engines,  and  electrical  equipment  that 
may  he  employed.  Applicant  should  supply 
references  bearing  upon  a  record  as  corre- 
spondent, closing  of  contracts,  execution  of 
orders  and  closing  of  accounts.  Location 
New  Jersey.     093-D. 

DESIGNER  for  machine  sliop.  Location 
Ohio.      OllS-D. 

ONE  MECHANICAL  AND  ONE  ELEC- 
TRIC.VL  ENGINEER,  preferably  married 
men  without  children  and  willing  to  talte 
positions  at  sulphur-refining  factories  at  Mar- 
seilles and  Cette,  France.     2002-D. 

RAPID  DETAIL  DRAFTSMEN  AND  DE- 
SIGNERS on  electric  furnaces,  gas  producers, 
heavy    machinery    for    steel-plant    and    colte- 


oven  equipment,  coal-  and  ore-handling  equip- 
ment and  complicated  structural  details.  Lo- 
cation Cleveland,  Ohio.     2061-D. 

TOOLMAKERS  AND  TOOL  DESIGNERS 
experienced  on  Jigs,  fixtures  and  gages.  Only 
first-class  men  need  apply.  Good  wages  anvi 
best  of  worliing  conditions.     2155-D. 

.JUNIOR  SALES  ENGINEER,  preferably 
engineering  graduate  with  selling  experience. 
Must  be  familiar  with  steam-specialty  ap- 
paratus.     Location  New  York.     21.'iS-D. 

DESIGNER  of  power-plant  work.  College 
graduate  preferred.  Salary  $125-,$180  ac- 
cording to  man.    Location  New  York.    2162-D. 

CHIEF  DRAFTSMAN  to  take  charge  of  a 
dozen  men  and  experienced  in  design  of  tools, 
jigs,  and  fixtures.  Prefer  a  man  from  23  to 
35  years  with  shop  experience  in  the  manu- 
tiicture  of  interchangeable  parts  and  with 
executive  ability  so  that  he  can  assist  the 
superintendent  directing  the  technical  work. 
Salary  .1i200  to  $250  per  month  to  start. 
2200-D. 

COLLEGE  GRADUATES,  ENGINEERS. 
Men  out  at  least  a  year  for  general  shop- 
engineering  work  with  growing  concern. 
Work  leads  to  industrial  management.  State 
full  particulars.  Location  New  Jersey. 
247S-D. 

MASTER  MECHANIC  for  large  central 
[lower  plant.  Permanent  position  with 
chance  for  advancement.  State  age,  experi- 
ence, salary  expected  and  position  regarding 
draft.     04-D. 

HEATING  AND  VENTILATING  ENGI- 
NEER to  supervise  design,  installation  and 
work  in  advisory  capacity  in  connection  with 
maintenance  in  large  rubber  factory  in 
northern  Ohio.  Salary  commensurate  with 
tiaining,  experience,  and  ability  to  handle 
men.  Splendid  opportunity  for  the  right 
man.     23G1-D. 

APPRAISAL  ENGINEER  experienced  in 
appraisals  of  industrial  properties.  Tech- 
nical man  preferred.  Location  at  start  in 
New  York  and  later  to  have  charge  of  branch 
office  in  large  Middle  West  city.  State  ex- 
perience, age  and  salary  expected.     0164-D. 

INVENTORY  AND  APPRAISAL  DEPART- 
MENT ENGINEER  for  one  of  the  Eastern 
State  commissions  ;  man  with  technical  train- 
ing as  mechanical  engineer,  and  with  one  year 
or  more  of  experience  in  engineering  work 
preferred.  Some  knowledge  of  accounting  and 
of  appraisal  work  desirable  but  not  essential. 
Present  engineering  staff  is  small ;  good 
opportunity  for  advancement  for  the  right 
man.     Location  Newark.     0168-D. 

INSTRUCTOR  in  elementary  mathematics 
and  mechanical  drawing  for  Apprenticeship 
School.  Candidates  should  have  had  some 
technical  training  and  shop  experience  and 
should  understand  the  handling  of  young 
men.  Position  offers  excellent  opportunities 
for  advancement  in  the  works  and  will  pay 
an  initial  salary  of  $1200  or  more  per  year, 
according  to  the  caliber  of  the  man.  Loca- 
tion   Connecticut.     0176-D. 


MEN  AVAILABLE 

ASSISTANT  to  the  president  or  general 
manager  of  a  manufacturing  corporation  is 
a  connection  desired  by  a  competent  indus- 
trial engineer,  age  32.  Graduate  engineer 
and  accountant,  engaged  two  years  in  con- 
struction and  design  and  seven  years  as  con- 
sultant  in   industrial  operation.      Experienced 


in  wide  range  of  industries,  including  tex- 
tile, machinery,  foundry  and  steel.  Wishes 
now  to  obtain  settled  address.  Offers  con- 
vincing references.     D-85. 

TECHNIC.VL  GRADUATE,  associate-mem- 
ber, age  33,  with  over  10  years'  experience 
in  planning,  design,  erection  and  operation 
of  power  plant  and  manufacturing  equip- 
ment, desires  new  connection  as  mechanical 
engineer  or  in  other  executive  capacity  for 
which  his  ability  and  experience  would 
qualify  him.  Complete  record  with  best  of 
references  on  request.  Location  preferred 
Pacific  Coast  States.     D-86. 

PRODUCTION  MANAGER  experienced  on 
aeronautical  engines  and  parts  and  high  pro- 
duction on  light-weight  machinery  desires 
position  as  executive  on  Government  work. 
Expert  tool  designer ;  experience  in  shop  ef- 
ficiency and  cost  recording ;  understands  all 
classes  of  automatic  machine  work,  including 
sheet-metal  stamping.  Salary  about  $300  a 
month.     D-87. 

MECHANICAL  ENGINEER  AND  EXECU- 
TIVE, age  30,  at  present  in  charge  of  en- 
gineering department  of  large  manufacturing 
concern.  Good  on  automatic-machinery,  jig, 
die  and  tool  design,  for  Interchangeable 
manufacture.  Practical  shop  man  who  can 
supervise  work  from  drawing  room  to  com- 
pletion, and  Is  an  expert  on  factory  layouts 
and  equipment.  Salary  $2500  to  $3000. 
D-88. 

EXECUTIVE  SALES  ENGINEER  now 
holding  responsible  position  for  five  years 
a5'.  sales  manager  desires  similar  position 
with  company  having  larger  field.  Has  trav- 
eled extensively  and  is  well  acquainted  with 
automobile  and  machine  manufacture.  Grad- 
uate mechanical  engineer,  good  executive, 
and  of  pleasing  personality ;  alert  and  re- 
sourceful, and  exercises  well-balanced  judg- 
ment in  all  propositions.     D-89. 

MECHANICAL  ENGINEER,  age  44,  with 
12  years'  manufacturing  experience,  desires  a 
change.  Expert  in  the  design  of  special  ma- 
chinery for  economical  production,  making 
investigations  and  experiments,  and  follow- 
ing work  through  to  completion.  Resource- 
ful, tactful,  and  successful  as  an  executive. 
Minimum  salary  $3000.     D-90. 

MECHANICAL  ENGINEER,  age  34,  de- 
sires to  locate  in  Brooklyn  or  near  New 
York  City.  Twelve  years'  experience  In  in- 
dustrial plants,  covering  design,  maintenance 
and  construction  work.  Salary  commen- 
surate with  ability.  Only  permanent  position 
will  be  considered.     D-91. 

GENERAL  MANAGER  OR  PRODUCTION 
SUPERINTENDENT.  Member,  American, 
age  46,  with  23  years'  technical  training, 
practical  shop  experience  and  shop  manage- 
ment manufacturing  steam  and  gas  engines, 
electric  motors  and  generators,  mining  and 
transmission  machinery,  dairying  machinery, 
pumps,  shrapnel  and  high  explosive  shells, 
time  and  graze  fuses.  Shop  training  covers 
production  from  design  through  shops  to  as- 
sembly, test  and  shipping.  Technical  covers 
building  and  plant  extension,  hydraulic- 
pneumatic,  electric  and  steam  power  plants, 
machine-tool  design.  Office  experience  covers 
routing,  costs,  time  study,  wage  systems, 
estimating  and  purchasing.  Organization, 
systematizing,  correct  arrangement  of  ma- 
chinery, proper  routing  of  material,  rapid, 
accurate  production  with  unskilled  labor  l>y 
means  of  foolproof  Jigs  and  tools  with  coor- 
dination of  departments  has  always  shown 
Increased  output  and  reduction  of  costs. 
D-92. 
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MECHANICAL  KNGIKEEK  with  lu  yeais' 
experience  iu  the  design  of  power  plants,  in- 
dustrial plants,  heating,  ventilating,  etc. 
Has  had  charge  of  men  and  shown  executive 
ability.  At  present  holds  responsible  posi- 
tion but  has  very  little  work  to  do,  Williuj; 
to  consider  responsible  and  permanent  posi- 
tion  only,     D-93, 

YOUNG  MECHANICAL  ENGINEER, 
Technical  man  with  5  years'  practical  ex- 
perience as  designer  and  engineer  desires 
change.  Experienced  on  tools  and  equipment 
for  manufacturing  both  large  and  small  in- 
terchangeable  parts.      D-94, 

PUBLICITY  ENGINEER.  Technical  grad- 
uate who  is  over  draft  age  and  thoroughly 
experienced  in  advertising  and  cataloguing 
mechanical  appliances  desires  permanent  po- 
sition with  high-class  manufacturing  con- 
cern. American,  good  health  and  appear- 
ance clean  record.     D-95. 

SUPERINTENDENT  machanically  trained 
and  educated,  thoroughly  conversant  with  to- 
day's methods  of  production,  and  experienced 
in  laying  out  the  proper  lines  to  follow  in 
economical  and  interchangeable  manufacture. 
Twenty  years'  successful  practical  experience 
in  the  manufacture  of  fine  tools,  reamers, 
dies,  etc.,  light  automatic  machinery,  hand 
screw  machines,  and  cylindrical  grinding 
machinery.  Capable  of  taking  entire  charge 
of  entire  factory,  but  willing  to  accept  posi- 
tion as  assistant  to  high  executive  in  large 
plant.  Now  employed  as  general  superin- 
tendent.    D-9e, 

MECHANICAL  ENGINEER  who  has  spe- 
cialized on  drop  forgings  desires  to  make 
a  change — reasons  on  request.  Age  32,  mar- 
ried, American-born  of  American  parents. 
Desires  permanent  position  with  reliable  con- 
cern.    Salary  .i!2500  to  $3000,     D-97, 

MECHANICAL  ENGINEER,  Technical 
graduate,  age  25,  married,  desires  position 
April  1,  Has  had  one  year  of  factory  and 
shop  experience  and  three  years'  intensive 
experience  in  the  practical  operation,  main- 
tenance and  erection  of  Diesel  oil  engines, 
producer-gas  engines  and  high-duty  steam 
pumping  engines,     D-9S, 

FACTORY  EXECUTIVE,  Member,  Ameri- 
can, age  40,  married.  Technical  college 
training  and  18  years'  successful  experience 
with  largest  manufacturing  concerns  as  chief 
draftsman,  superintendent  and  manager  in 
developing,  organizing  and  producing.  Six 
years  in  present  position.  Best  of  references. 
Responsibility  of  full  authority.  Salary 
$6000,     D-99, 

WOPvKS  MANAGER  OR  GENERAL  SU- 
I'ERINTENDENT,  Broad-gage,  fully-trained 
executive,  age  36.  desires  connection  with 
large  plant  making  any  product  from  auto- 
mobiles to  clocks.  Experienced  in  plant  lay- 
out, best  shop  practice,  management  control 
methods,  systems  and  man  training  :  success 
ful  in  all  jobs  through  production,  design 
and  control  divisions.  Man  whose  vision  is 
equal  to  possibilities  of  business  and  accus- 
tomed to  make  plans  become  facts.     D-100. 

GENERAL  MANAGER  OR  GENERAL  SU- 
PERINTENDENT wants  position  on  either 
Atlantic  or  Pacilic  Coast.  Thoroughly  versed 
in  design  and  construction  of  marine  engines 
and  boilers  and  stationary  engines.  Varied 
practical  and  theoretical  training  and  experi- 
ence. Accustomed  to  responsible  iiositions. 
Satisfactory  reasons  for  desiring  change  from 
present  position.     D-101. 

TURBINE  DRAFTSMAN,     .lunior  member. 

ilge   27.    married,    ile^ir.',*    pnsifion    with   small. 
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growing  concern  in  engineering  or  sales  de- 
partment. College  graduate  with  (i  years- 
turbine  experience.  At  present  employed  as 
assistant  to  chief  draftsman.  Salary  to  start 
$150,     D-102, 

SKILLED  OPERATING  ENGINEER,  ex- 
perienced in  design,  construction,  and  opera- 
tion of  modern  power  plants,  will  consider 
a  position  to  take  full  charge  of  a  plant  of 
5000  kw,  or  larger.  Can  show  results  in  the 
boiler  room  and  get  the  best  results  from 
the  equipment.  At  present  mechanical  en- 
gineer for  a  group  of  properties.     D-103, 

JUNIOR  MEMBER,  age  29,  married,  de- 
sires position  as  assistant  professor  of  draw- 
ing and  mechanical  engineering,  M.  E,  de- 
gree from  a  prominent  eastern  university. 
Seme  executive  experience  serving  as  director 
of  department  for  one  year.  Location  east- 
ern college  or  university  preferred,     D-104, 


ASSISTANT  SUPERINTENDENT  OR 
ASSISTANT  ENGINEER,  Associate  mem- 
ber, age  35,  with  three  years'  experience  as 
assistant  engineer  and  engineer  of  tests  on 
Diesel  oil  engines.  Over  six  years  mechan- 
ical engineer  for  large  textile  concern  in 
charge  of  all  mechanics,  buildings,  machinery 
and  building  construction  and  yard  improve- 
ments,    D-105. 

EXECUTIVE  OR  ASSISTANT  TO  SUPER- 
INTENDENT OR  MANAGER.  Member, 
.'Vmerican,  age  50,  married ;  practical  me- 
chanic, draftsman  and  designer.  Thirty  years' 
manufacturing  experience,  covering  pattern, 
forge,  iron  and  brass  foundry,  and  machine 
shops ;  also  5  years'  erecting  experience 
throughout  New  England.  Can  handle  cor- 
respondence, make  estimates,  figure  costs,  etc. 
Especially  familiar  with  hydraulic  work, 
comprising  pump,  tank  and  pipe  problems. 
Well  versed  in  plant  upkeep,  purchasing,  etc. 
Location  desired  eastern  New  England. 
Salary  $2500.     D-106. 

INDUSTRIAL  AND  PRODUCTION  ENGI- 
NEER, M.  E.,  age  31,  married,  with  12 
years'  active  shop,  field  and  office  experience 
in  the  design,  manufacture  and  production 
of  industrial  machinery  and  plants.  Good 
organizer  and  tactful  executive  to  introduce, 
I'.evelop  or  maintain  l)onus,  cost  and  stock 
systems,  standardization,  scheduling,  rout- 
iiig,  and  other  production  problems,  to  meet 
actual  conditions.  Good  reasons  for  leaving 
present  connection  of  five  years,  with  large 
corporation  in  above  capacity.  Salary  $3600. 
D  107, 

SUPERINTENDENT,  PRODUCTION  MAN- 
AGER, EFFICIENCY  ENGINEER,  MASTER 
MECHANIC,  High-grade  executive  with  22 
years'  practical  and  technical  experience  in 
inanufacturing,  covering  every  branch  of  the 
metal  and  wood  manufacturing  line,  includ- 
ing the  business  end.  Expert  on  equipment 
and  system.  Have  had  charge  of  plants  em- 
ploying up  to  6000  men.  At  present  em- 
ployed as  consulting  and  efliciency  engineer. 
Thoroughly  versed  in  gray-iron  and  brass 
foundry  practice.  Desires  permanent  posi- 
tion where  efforts  will  be  recognized,     D-IOS, 

MECHANICAL  ENGINEER.  Member,  tech- 
nical graduate,  American,  desires  position  as 
assistant  engineer  or  chief  draftsman.  At 
present  employed  as  designer,  estimator  and 
testing  engineer.  Sixteen  years'  experience, 
including  testing,  designing  excavating  ma- 
chinery, tractors,  derricks,  hoisting  engines, 
cargo  winches,  steering  engines,  anchor  wind- 
lasses, and  miscellaneous  machinery,  oflice 
engineering,  machine-shop  and  steel-foundry 
practice.  Location  Middle  or  Far  West  pre- 
ferred.     D-lnn, 
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MECHANICAL  ENGINEER,  Junior  mem- 
ber, Cornell  graduate,  M.E.,  age  27.  Amer- 
ican, married,  classified  in  4th  class  of  Fed- 
eral draft.  At  college,  specialized  in  design 
of  internal-combustion  engines ;  since  then 
employed  as  draftsman  and  assistant  office 
executive,  in  which  position  duties  consisted 
of  testing  steam  power  plants,  adjusting  com- 
plaints on  coal,  and  handling  correspondence. 
At  present  employed  in  the  latter  capacity. 
Minimum  salary  $2100  per  year.  Location 
preferred.  New  York.     D-110. 

EQUIPMENT  ENGINEER.  Graduate  of 
English  college  of  recognized  standing,  age 
27,  married.  Experienced  in  the  manufac- 
ture and  inspection  of  interchangeable  parts 
and  design  of  equipment.  Can  take  charge 
ot  drawing  room  and  would  like  to  get  in 
touch  with  a  firm  concerning  a  permanent 
position.     At  present   employed,     D-111, 

MECHANICAL-ELECTRICAL  ENGINEER, 
Michigan  graduate,  age  32,  Four  years' 
e::perience  in  consulting  engineering,  design- 
ing, testing,  estimating  and  writing  reports 
on  power  plants  and  power  equipment  and 
four  years'  experience  in  selling  electric  and 
steam  power  service  for  central  station. 
Available  in  two  weeks.  Salary  $2500-$3000, 
depending  on  location,     D-112. 

EXECUTIVE  MECHANICAL  ENGINEER, 
Member,  age  41,  American,  married.  Twenty 
years'  practical  experience  as  designer,  chief 
engineer,  general  manager,  and  consulting 
engineer.  Thoroughly  conversant  with  all 
details  of  shipbuilding — medium-sized  stee! 
and  wooden  steamers,  machine  and  foundr.v 
business,  manufacturing  special  machinery 
and  tools,  steam  engines,  boilers,  hoisting 
niaciiinery,  dredginir  and  excavating  machin- 
ery, marine  auxiliaries,  and  repairs  to  same. 
Desires  change,  preferably  with  new"  com- 
pany on  war  contracts,  ships,  engines  or 
special  machinery.  Permanent  executive 
position  considered,  or  temporary  war  busi- 
ness on  a  consulting"  ijasis,     D-113, 

MECHANIC.\L  ENGINEER,  Member,  age 
44,  with  17  years'  experience  with  steam 
railroads  and  o^^^  years  on  valuation  work, 
desires  to  make  change.  Technical  graduate, 
now  employed.  Salary  $4800  or  better, 
D-114, 

DESK.'NINi;  ENiilNEER.  Graduate  me- 
chanical engineer,  37  years  old.  with  14 
years'  varied  engineering  experience,  prin- 
cipally on  the  design  of  power  machinery 
and  machinery  location  plans.  At  present 
employed  but  desires  a  permanent  position. 
Replies  desired  only  from  those  actually  in 
need  of  a  man  for  permanent  position     P  113. 

ASSISTANT  GENERAL  SUPERINTE.NH- 
ENT  OR  WORKS  MANAGER.  OR  GENEUAL 
MANAGER  OR  ENGINEER  OF  SMALL 
I'LANT.  Young  mechanical  engineer  who 
has  successfully  held  similar  responsible  ptisi- 
tions  and  served  ade(|uate  time  in  shop  and 
drawing  office.  Specialized  on  production 
W"ork,  ha\"ing  full  charge  of  designing  ;iud 
building  internal-combustion  engines  and 
automatic  machinery.  Capable  I'Xecutive. 
thoroughly  practical  and  aggressive,  at  pres- 
ent employed  as  chief  draftsman  of  a  large 
concern,  33  years  of  age,  marrie<l.  Is  years' 
total  experience.     D-116, 

EXECUTIVE  OR  MANAGING  ENGINEER, 
Member,  age  43,  married,  20  years'  engineer- 
ing experience.  Good  organizer  and  execu- 
tive, experienced  in  <lesign  of  locomotive  en- 
gines, cars  and  heavy  machinery,  as  well  as 
in  the  direction  of  shop,  drafting-room  and 
office  forces.  Familiar  with  estimating  and 
sales  engineering.  Highest-class  references. 
Salary  $5000  or  equivalent  on  bonus  or  com- 
mission plan.  Eastern  location  preferred. 
D-117, 
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Research  Information  Committee  Formed 

The  following  statement  is  authorized  by  the  Couneil  of 
National   Defense : 

1  By  joint  action  the  Seerelaries  of  War  and  Navy,  with 
the  approval  of  the  Council  of  National  Defense,  have  author- 
ized and  approved  the  organization,  through  Uie  National 
Research  Council,  of  a  Research  Information  Committee  in 
Wasiiington  with  branch  committees  in  Paris  and  London, 
which  are  intended  to  work  in  close  cooperation  with  the 
officers  of  the  ilililary  and  Naval  Intelligence,  and  whose 
function  shall  be  the  securing,  classifying,  and  disseminating 
of  scientilie,  technical  an<l  imlustrial  research  information 
especially  relating  to  war  |)niblcms,  and  the  interchange  of 
such  information  between  the  allies  in  Europe  and  the 
United  Stales. 

2  The   Washington   committee   consists   of — 

a  A    civilian    member,    representing    the    National    Researeli 
Council;      Dr.      S.      W.      Stratton,     Mem.Ani.Soc.M.E., 
Chairman. 
'h  The  Chief  ^Military  Intelligence  Section. 

c  The  Director  of  Naval  Intelligence. 

3  The  initial  organization  of  the  committee  in  London  is — 
o  The   seientifie   attache   representing  the  Research   Informa- 
tion  Committee:    Dr.  H.  A.  Bumstead,  attache. 

6  The  military  attache,  or  an  officer  deputed  to  act  for  him. 
c  The  naval  attache,  or  an  officer  deputed  to  act  for  him. 

4  The  initial  organization  of  the  committee  in  Paris  is — 
a  The  scientific   attache   representing  the  Research   Informa- 
tion  Committee:   Dr.   W.   V.  Durand,  Mem.Ani.Soc.M.E., 
attache. 

6  The  military  attache,  or  an  olHcer  deputed  to  act  for  him. 
c  The  naval  attache,  or  an  officer  deputed  to  act  for  him. 

The  headquarters  of  the  Research  Information  Com- 
mittee in  Washington  is  in  the  offices  of  the  National  Research 
Council,  10215  Si.xteenth  Street;  the  branch  committees  are 
located  at  tiie  American  Enil)assies  in  London  and  Paris. 
(Offlcm]  Biillelhi,  March   8.   IfllS,   p.  8.) 

New  U.  S.  Bullets  Deadly  to  Planes 

Special  bullets,  designed  for  aerial  work,  that  combine 
armor-piercing  and  incendiary  qualities,  and  also  armor- 
piercing  and  tracing,  have  been  developed  by  the  War  Depart- 
ment to  a  point  fully  equal  to  or  surpassing  those  used  abroad. 

Armored-airplane  construction,  adopted  since  the  European 
war  started,  brought  the  necessity  for  a  new  type  of  bullets. 
The  necessary  type  was  developed  for  use  against  the  gaso- 
line tank  of  enemy  machines,  the  most  vulnerable  spot,  and 
the  tracer  bullets  enable  the  aviator  to  judge  the  result  of 
Iris  fire  just  as  well  at  night  as  in  daylight.  The  size  of  the 
bullet  has  been  kept  to  0..30  caliber,  and  types  have  been  per- 
fected that  gave  splendid  results  in   tests. 

"  With  the  progress  of  the  war,"  says  the  War  Department 
statement,  "  the  more  vital  parts  of  the  airplane  were  pro- 
tected with  light  armor,  so  that  it  became  necessary  to  intro- 
duce the  armor-piercing  bullet. 


"  As  the  gasoline  tanks  were  [)articularly  susceptible  to  ex- 
plosi(jn,  it  was  necessary  to  procure  a  bullet  containing  an 
inflanimablo  substance  ignited  upon  discharge,  which  would 
carry  the  spark  of  ilame  into  the  tank  when  piercing' it. 

•■  As  the  target  was  within  range  for  only  brief  moments 
at  a  lime  and  as  liiere  was  no  means  of  determining  the  tire 
effect,  as  on  land,  a  tracer  bullet  containing  a  bright-burning 
composition  was  introduced.  The  composition  is  set  on  fire 
upon  discharge  and  the  bullet  flies  through  the  air  as  a  bright 
spark,   plainly   visible   to   the  machine-gun   operator. 

"At  the  nutbrcak  of  tlie  war  further  information  was 
promptly  gatliered  from  the  Allies  and  this  subject  was 
studied  by  those  responsible  for  this  work  in  the  United 
States.  Of  course,  on  account  of  the  dillieulties  of  the  prob- 
lem, none  of  the  special  bullets  possessed  by  any  country  is 
entirely  satisfactory,  or  wliat  raiglit  be  termed  '  perfect '  in 
operation. 

■'  The  bullets  developed  by  the  United  States  Ordnance 
Department  have  been  tested  on  land  and  from  airplanes  to 
see  it  there  is  any  difference  in  their  performance  when  fired 
from  a  quickly-moving  airplane  in  the  upper  atmosphere  and 
when  fired  on  land.  These  tests  indicate  that  the  United 
States  has  developed  a  class  of  special  cartridges  with  a  per- 
formance fully  equal  to  or  surpassing  tliat  attained  abroad." 
{VhiUtdelphia  Public  Ledger,  March  I,  1918,  p.   ti.) 

The  Liberty  Motor 

Several  ol'licial  statements  have  been  made  to  the  effect  that 
the  Liberty  motor  is  in  production,  in  fact,  it  lias  been 
stated  that  tlie  various  companies  now  engaged  in  its  pro- 
duction, such  as  the  Packard  (,'omi)any,  the  Lincoln  ^lotors 
Company,  etc.,  liave  or  soon  will  reach  a  daily  |iroduction 
of  250  engines  a  day. 

The  aeroplanes  ship})ed  to  France  liave  been  equipped  with 
the  Liberty  motor.  Likewise,  in  the  early  part  of  March,  the 
first  fighting  seaplanes  built  in  America  have  been  accepted 
for  service.  These  seaplanes,  which  are  said  to  be  substan- 
tially similar  in  construction  to  the  British  flying  boats,  are 
each  equipped  with  two  Liberty  motors  giving  a  useful  out- 
init  of  abinil   700  hp. 

In  the  final  tests  and  refinements  of  tlie  motor  the  Aircraft 
Board  was  assisted  by  a  supervising  committee  consisting  of 
D.  McCall  White,  Mem.Ani.Soc.M.E.,  and  Henry  M.  Crane, 
Mem.Ani.Soc.M.E. 

A  bit  of  light  has  been  thrown  on  the  history  of  the  Jjiberty 
motor  by  Emden  S.  Hare,  president  of  the  Packard  .Motor 
Company  of  New  York,  in  an  address  at  the  dinner  ol  the 
Sphinx  Club'  in  New  York.  A<'cor(ling  to  this  statemciil  the 
Liberty  motor  was  the  outcome  of  tliree  years'  work  mi  tlie 
part  of  the  Packard  engineers.  The  company  offered  this 
engine  to  the  Government.  At  the  time,  the  Aircraft  Board 
felt  that  it  would  be  best  in  the  furtherance  of  their  war 
plans  not  to  put  this  motor  out  under  the  name  of  the  Packard 
Company,  and  the  company  patriotically  sacrificed  its  ])rivate 
interests  in  the  motor  and  consented  to  let  its  work  be  merged 
under  the  name  of  Libcrtv  iiKitcir. 
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Conjoint  Board  of   British   Scientific  Societies 

A  report  on  the  work  of  the  Board  for  the  first  year  of  its 
e.astenee,  1916-1917,  has  been   issued. 

On  March  22,  1916,  at  the  instance  of  the  Council  of  the 
Royal  Society,  a  conference  was  held  with  representatives 
of  the  leading  seientifie  societies  at  which  it  was  decided  to 
organize  such  a  conjoint  board. 

The  Board  was  eventually  organized  for  the  purpose  of 
promoting 'the  cooperation  of  those  interested  in  pure  and 
applied  science;  supplying  a  means  by  which  the  scientific 
opinion  of  the  country  may,  on  matters  relating  to  science, 
industry  and  education,  find  effective  expression;  taking  such 
action  as  may  be  neeessai-y  to  promote  the  application  of 
science  to  industries  and  to  the  service  of  the  nation;  in  dis- 
cussing scientific  questions  in  which  international  cooperation 
seems    advisable. 

The  Board  consists  both  of  purely  scientific  societies,  of 
engineering  organizations,  such  as  the  Institutions  of  Civil. 
Electrical.  Mechanical,  and  Mining  Engineers,  semi-engineer- 
ing organizations  like  the  Geological  Society,  and  organiza- 
tions of  the  type  of  the  Physical  and  Zoological  Societies. 
Even  the  Biochemical  Society  and  the  Psychological  Society 
have  found  a  place  in  the  wide  scheme  of  organization  of  the 
Conjomt  Board,  which  thus  represents  the  scientific  and 
engineering  mind  of  the  country  in  the  broadest  and  best 
sense  of  this  term. 

As  regards  financing,  the  Royal  Society  extended  to  the 
Conjoint  Board  the  hospitality  of  its  rooms  and  guaranteed 
the  expenses  of  the  Board  to  the  sum  of  £200  during  the 
first  year.  In  addition  to  this,  the  constituent  societies  each 
contributed  sums  varying  from  £10  to  £50.  A  number  of 
important  sub-committees  were  appointed  and  a  majority 
have   presented   final   or  interim   reports. 

Thus  the  Sub-Committee  on  the  Application  of  Science  to 
Agriculture  has,  among  other  things,  initiated  a  careful  census 
in  districts  where  there  are  various  classes  of  agriculture,  the 
object  of  the  census  being  to  ascertaui  the  amount  of  produce 
sent  out  from,  and  the  raw  materials  conveyed  to,  these  dis- 
tricts; the  time  when  such  transport  is  effected,  as  well  as 
the  time  occupied  in  seasonal  operations  on  the  lands.  It  is 
hoped  from  this  detailed  information  to  obtain  valuable  data 
on  which  to  build  practical  estimates  of  the  power  required 
and  cost  of  operation  and  compare  the  relative  advantages 
and  costs  of  steam  engines,  internal-combustion  engines  and 
electrically  operated  machinery. 

The  question  of  application  of  electrical  machinery  to  agri- 
culture has  received  particular  consideration,  the  Sub-Com- 
mittee emphatically  believing  in  its  great  future.  In  fact, 
the  Sub-Committee  believes  that  electrical  power  can  be  dis- 
tributed to  farms  at  prices  which  would  pay  the  farmer. 
Electrically  propelled  plows  and  other  agricultural  machineri' 
would  be  simpler  in  construction  and  easier  to  handle  and 
inspect  than  oil-driven  machinery.  Further,  electricity  may 
be  used  for  intensive  cultivation,  as  is  indicated  by  some 
recent  experiments. 

Another  sub-committee  is  instrumental  in  drawing  atten- 
tion  to  the  need  of  national  instruction   in   technical   optics. 

A  Watching  Sub-Committee  on  Education  has  been  insti- 
tuted in  order  to  keep  the  Board  of  Scientific  Societies 
informed  on  any  matters  in  education  which  might  arise 
from  time  to  time  and  might  have  a  bearing  on  the  relation 
of  education  in  science  to  national  needs  and  to  the  special 


requiiements  of  scientific  industries.  Its  chief,  attention  has 
been  occupied  so  far  with  an  attempt  to  secure  unity  of  pur- 
pose between  those  anxious  to  insure  that  natural  science 
shall,  in  the  future,  form  a  more  important  part  in  early 
education  than  has  been  the  case  in  the  past  and  those  who 
have  had  their  interests  more  particularly  concerned  with 
the  development  of  literary  and  linguistic  studies. 

A  Metric  Sub-Committee  was  organized  in  1917  and  is  now^ 
engaged  in  the  preparation  of  a  report.  Other  sub-commit- 
tees are  aiiparently  \igorously  at  work. 

Boston  Society  of  Civil  Engineers 

Foundations  of  the  New  Buildings  of  the  Massa- 
chusetts Institute  of  Technology,  Cambridge,  Mass. 
A  paper  with  this  title  was  presented  at  the  December  meet- 
ing by  Charles  T.  Main,  President,  Am.Soc.M.E.,  and  H.  E. 
Sawtell.  The  purpose  of  the  paper  was  to  describe  the  geologi- 
cal conditions  found  at  the  site  of  the  Massachusetts  Institute 
of  Technology  and  the  methods  used  in  determining  these  con- 
ditions, the  selection  of  the  type  of  foundations  and  the  pile 
tests,  load  tests  and  designs  of  portions  of  the  foundations. 
Because  of  lack  of  space  only  the  latter  part  of  this  inter- 
esting pajjer  can  be  reported  here. 

Two  considerations  led  to  the  selection  of  wood  piling  in 
preference  to  concrete  piles.  First,  it  was  found  that  wood 
piling  would  be  considerably  less  e.<pensive  than  concrete 
piles,  because  of  the  fact  that  the  permanent  water  level  was 
high  and  hence  it  was  unnecessary  to  place  any  concrete  in 
addition  to  that  required  for  the  foundations  to  meet  the 
heads  of  the  wood  piling.  Further,  large  piles  do  not  prove 
economical  where  flexibility  is  required  for  light  as  well  as 
heavy  loads.  In  this  case  it  was  decided  that  heavy  concen- 
trated loads  should  be  avoided,  which  in  itself  precluded  the 
use  of  concrete  piles. 

In  order  to  determine  the  kind  and  length  of  wood  piles 
to  use  in  different  parts  of  the  site,  a  sufficient  number  of 
tests  became  necessary,  a  rather  difficult  task  owing  to  the 
great  variety  of  soil  conditions  present. 

The  complete  data  of  these  tests,  especially  valuable  be- 
cause of  the  wide  ground  covered,  are  given  in  a  series  of 
tables.  Some  of  the  piles  (spruce)  were  driven  into  the 
'"  glacial  gravel,"  in  this  instance  a  well-compacted  and  deep 
bed  of  material,  commonly  known  as  coarse  sand  and  gravel, 
to  various  depths,  and  upon  being  pulled  were  all  found  to 
be  broomed  or  both  broomed  and  broken. 

This  showed  that  spruce  piles  could  not  be  driven  with 
safety  into  the  harder  portions  of  the  glacial  deposit,  and 
the  use  of  spruce  was  confined  to  those  places  where  friction 
was  largely  depended  upon  to  give  the  bearing  value  and  verj' 
little  dependence  placed  on  point  bearing.  Also  it  was  de- 
cided not  to  use  spruce  piles  when  sudden  changes  in  the 
hardness  of  the  soil  were  found  or  expected. 

On  the  other  hand,  tests  proved  that  first-class  oak  piles 
could  be  driven  without  injury  into  well-compacted  coarse 
sand  or  fine  to  a  resistance  giving  a  value  of  18  tons  or  more. 
Hence,  oak  piles  were  used  when  the  driving  was  hard  and 
when  the  supporting  value  of  the  piles  was  to  be  gained 
largely  from  point  bearing  and  relatively  small  embedments 
in  the  hard  stratum. 

The  varying  conditions  of  the  ground  made  it  necessary 
to  take  particular  care  to  design  the  pile  foundations  on  the 
basis    of   as    nearly    uniform   settlements   as    possible.      Such 
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uniformity  is  highly  desirable  in  order  to  prevent  over- 
stressing  the  more  or  less  continvious  concrete  Moor  of  beams 
and  slabs  used  in  the  superstructure  of  the  buildings. 

It  was  considered  necessary  tliat  the  piling  have  a  safety 
factor  of  not  less  than  2.5  of  tonnage,  based  on  tlie  limit 
of  %-in.   settlement. 

An  effort  was  made  to  keep  the  piles  in  the  glacial  deposit, 
even  where  it  thinned  up,  as  it  was  desirable  to  use  this 
stratum  as  a  medium  for  spreading  tlie  loads  over  the  clay 
under  it. 

It  was  endeavored  to  have  a  minimum  of  at  least  -i  ft.  of 
gravel  under  the  points,  even  where  it  became  thin,  in  order 
to  make  the  spreading  of  the  load  somewhat  effective. 

Regarding  the  safe  working  values,  the  tests  have  shown 
tiiat  the  piles  driven  into  sand  and  dependent  upon  friction 
for  support  could  be  used  at  their  fomiula  value  (the  so- 
called  Engineering  Neivs  formula  is  referred  to),  but  not 
much  higher  than  the  limits  of  settlements  and  safety  factors 
assumed.  On  the  other  hand,  piles  embedded  in  the  clay 
found  at  this  site  showed  an  ability  to  carry  test  loads  in 
excess  of  the  formula  value  wlien  using  drop   hammers. 

A  feature  in  the  design  of  these  foumlations  which  was 
given    some   consideration   was    the   matter   of   vibration    due 


to  external  and  internal  forces.  It  was  expected  that  the 
greatest  vibration  would  come  to  the  structure  from  external 
sources,  such  as  freight  trains,  electric  cars,  etc.,  conveyed 
to  the  buildings  by  means  of  the  comparatively  hard  top 
film  which  lies  over  the  stratum  of  mud,  silt  and  peat. 

As  a  matter  of  fact,  nearly  the  entire  site  of  the  new  build- 
ings has  a  stratum  of  mud,  silt  and  fill  above  the  glacial 
deposit  and  clay.  The  buildings  have  a  foundation  of  piles, 
which  liave  their  entire  length  above  the  part  embedded  in 
sand  and  gravel  or  clay,  pass,  through  a  material  affording 
very  little  support,  and  it  is  known  that  structures  supported 
in  this  way  not  only  readily  send  out  vibrations  but  are 
strongly  affected  by  vibrations  from  other  sources,  if  situ- 
ated above  the  same  strata. 

One  method  of  partially  resisting  such  a  tendency  is  to 
drive  the  piles  well  into  the  supporting  stratum  rather  than 
resting  them  on  the  surface  or  with  a  foot  or  two  of  pene- 
tration, but  as  a  fair  embedment  was  necessary  anyway  to 
get  the  bearing  values  desired,  the  question  of  stiffness  was 
solved  automatically. 

Working  rules  for  governing  the  driving  of  piles  are  given. 
(Journal  of  the  Boston  Society  of  Civil  Engineers,  vol.  5, 
no.  1,  January  19,  1918,  pp.  1-38,  16  figs.,  deA) 
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Central  Hot-Water  Heating.  The  Bureau  has  made  studies 
of  central  water-heating  systems  in  Hfteen  cities  in  the  Mid- 
dle West,  for  the  purpose  of  formulating  technical  standards 
of  service  for  such  central  heating  systems.  The  work  is  car- 
ried on  in  close  cooperation  with  the  engineers  of  the  Indiana 
Public  Sen-ice  Commission  and  with  the  Educational  Commit- 
tee of  the  Natioiml  District  Heating  Association.  The  results 
will  be  embodied  in  a  circular  entitled  Standards  of  Service 
for  Central  Heating  Plants,  simUar  to  the  circulars  already 
published  by  the  Bureau  of  Standards  on  Standards  of  Gas 
Service  and  Standards  for  Electric  Service. 

Gas  Engineering.  The  readjustment  of  gas  quality  and 
rates  is  an  acute  question  in  several  states.  This  situation  en- 
abled the  Bureau  to  render  prompt  service  by  the  application 
of  the  experimental  results  obtained  by  the  Bureau  last  year. 
The  appointments  of  a  number  of  additional  gas  engineers  are 
now  pending.  These  will  enable  the  Bureau  to  take  up  press- 
ing problems  in  gas  engineering. 

Military  Research.  Confidential  investigations  are  in  prog- 
ress on  gun-firing  measurements,  sound  ranging,  battleship 
telephony,  lighting,  optical  instruments,  signaling,  aeroplane 
construction,  thrust  and  torque,  use  of  concrete  for  ships,  and 
many  other  similar  subjects  of  importance  in  the  war.  The 
nature  of  these  prol)lems  is,  of  course,  confidential,  so  that 
the  results  will  not  be  known  luitil  the  close  of  the  war  or 
until  published  by  the  Military  Departments.  A  new  labora- 
tory, somewhat  larger  than  any  of  the  existing  bureau  labora- 
tories, is  to  be  constructed  in  the  immediate  future. 

Electrolysis  Survey.  The  Bureau  of  Standards  is  preparing 
the  report  on  a  survey  of  the  city  of  New  Orleans,  in  which  the 
electrolysis  conditions  were  very  carefully  investigated.  The 
request  for  this  survey  was  made  jointly  by  the  city  of  New- 
Orleans  and  the  utilities  companies  concerned.  The  report  will 
give  the  recommendations  to  the  city  and  to  the  utilities  for 
ameliorating  the  unfavorable  conditions  found. 

Inspecting  and  Testing  of  Electric  Lamps.  The  Bureau's 
work  during  the  past  six  months  has  been  nearly  three  times 
the  amount   for   the  previous  year.     The   great   demand   has 


led  some  factories  to  deliver  lamps  of  lower  quality  than  here- 
tofore, but  this  has  been  corrected  in  the  recent  deliveries. 

Infra-Red  Spectroscopy.  Hundreds  of  new  lines  have  been 
discovered  by  the  Bureau  in  the  infra-red  spectroscopy  of  ivon, 
cobalt  and  nickel.  The  investigations  have  been  completed  as 
far  as  the  apparatus  and  photographic  methods  jierrait.  Many 
of  the  newly  discovered  lines  of  wave  lengths  are  greater  than 
10,000  angstrom  units.  The  reports  have  been  prepared  for 
publication. 

Weathering  of  Optical  Glass.  The  effects  of  the  eolleciioii 
of  water  vapor  and  resistance  to  the  weathering  action  by  dif- 
ferent types  of  optical  glass  are  being  investigated  by  the 
Bureau.  It  is  expected  that  these  investigations  will  develojr 
means  of  producing  a  better  quality  of  optical  glass.  Large 
numbers  of  optical  parts  and  optical  apparatus  are  being 
tested  for  the  military  departments  and  special  problems  are 
under  investigation,  especially  those  which  have  arisen  from 
the  use  of  American-made  optical  glasses. 

Engineering  Instruments.  Typical  examples  of  calibration 
work  in  this  division  included  during  the  past  month  water- 
current  meters,  pressure  and  vacuum  gages,  relief  valves,  and  a 
fatigue  test  of  a  pressure  gage  in  an  investigation  using 
30,000  lb.  per  sq.  in.;  pressure  tests  of  metallic  tubing  and 
copper  spheres,  fire  extinguishers,  and  similar  lines  of  engi- 
neering tests. 

Tensiometer.  The  Bureau  has  devised  an  instrument  and 
constructed  it  for  the  purpose  of  measuring  the  loads  on 
cables.  The  test  was  successfully  completed  and  the  instru- 
ment calibrated.  Large  numbers  of  woods,  metals  and  struc- 
tural parts  have  been  tested  on  the  large  Emory  testing  ma- 
chine for  military  purposes. 

Building-Stone  Investigation.  The  automatic  freezing  and 
thawing  apparatus  which  has  been  in  continuous  operation 
during  the  past  month  has  subjected  to  alternating  freezing 
and  thaw-ing  a  number  of  sandstones  and  limestones,  as  high 
as  seven  hundred  and  fifty  alternations  in  some  cases.  Most 
of  the  samples  showed  visible  signs  of  disintegration.  The 
aim  is  to  ascertain  the  effect  of  frost  action  on  building  stones, 
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concrete,  etc.,  and  establish  the  relative  duraliility  of  the  vari- 
ous types.  The  specimens  are  shifted  automatically  between  a 
cold  chamber  and  a  warm  chamber  at  suitable  intervals  to 
permit  freezing  and  thawing.  In  this  manner  the  freezing 
equivalent  to  years  of  exposure  may  l.)e  obtained  in  a  com- 
paratively short  time. 

Effect  of  Calcium  Chloride  _on  lite  SlreiKjIli  of  Concrete. 
This  investigation  was  undertaken  to  determine  the  effect  of 
using  solutions  containing  small  amounts  of  calcium  chloride 
as  the  gaging  water  in  mixing  concrete  ou  the  rate  of  in- 
crease in  strength  of  concrete.  Results  to  date,  including  tests 
of  concrete  a  year  old,  show  that  an  aqueous  solution  of  from 
4  to  <)  per  cent  of  calcium  chloride  used  as  the  gaging  water 
of  portland-cement  concrete  will  increase  the  strength  at  two 
or  three  days  from  50  to  100  per  cent  over  concrete  of  the 
same  jiroportions  and  age  gaged  with  plain  water.  No  detri- 
jnenlal  effect  has  as  yet  been  noted  on  the  concrete  in  which 
the  calcium  chloride  has  been  incorporated. 

Testis  of  Leather.  An  investigation  of  the  wearing  qualities 
of  tJie  different  grades  of  leather  in  actual  service  and  as  tested 
Viy  the  Bureau  of  Standards  leather-testing  machine  is  now 
lieing  carried  out  on  a  much  larger  scale  than  befoi'e.  The 
District  of  Columbia  postmen  have  been  furnished  with  shoes 
with  sole-leather  and  fiber-composition  soles.  One  is  placed  on 
one  foot,  the  other  on  the  other.  The  test  is  being  extended 
to  include  soldiers  at  Camp  Jleade.  A  careful  record  is  kept 
of  their  behavior,  the  nature  of  wear,  weather  conditions,  etc. 
A  representative  of  the  Leather  Section  of  the  Bureau  makes 
weekly  inspection  trips  to  Camp  Meade. 

Optical  Glass.  The  Bureau's  work  ou  optical  glass  is  i»ro- 
gressing  satisfactorily.  During  the  month  sixteen  melts  were 
made,  ten  in  pots  manufactured  at  the  Bureau  and  two  in 
porcelain  pots.  The  glasses  made  included  a  dense  flint  of 
tine  color,  the  usual  medium  flints,  light  crown,  boro-silieate 
an4  light  barium  crown  glasses.  The  tests  of  porcelain  and 
semi-porcelain  glass  pots  are  being  continued.  The  large 
porcelain  pots  have  proven  to  be  very  successful. 

Tile  Investigation.  Nine  full-size  hollow-tile  walls  were 
tested  in  the  10,000,000-lb.  compression  machine.  The  walls 
varied  from  6  to  12  in.  in  thickness,  were  each  4  ft.  wide  and 
12  ft.  high,  and  were  laid  in  cement  mortar  tempered  with 
lime  hydrate.  The  walls  were  laid  up  with  the  flues  horizontal 
instead  of  vertical,  which  distinguishes  this  series  from  the 
previous  one.  These  walls  showed  only  about  30  to  50  per  cent 
of  the  strengths  when  tested  vertically  and  with  the  vertical  llue 
walls  carrying  from  300,000  to  600,000  lb.  load.  The  tendency 
to  local  fracture  in  the  outer  webs  of  the  tile  is  the  rule  when 
the  flues  are  laid  horizontal,  although  there  is  a  better  bond- 
ing. A  great  deal  of  interest  has  been  shown  by  building 
code  experts  and  tile  manufacturers  in  the  tests.  About  thirty 
walls  have  been  tested  thus  far  and  the  tests  are  being  con- 
tinued with  the  cooperation  of  manufacturers. 

This  Month's  Abstracts 

In  the  next  issue  of  The  Journal  will  appear  one  or  more 
abstracts  from  La  Technique  Moderne.  This  important  French 
publication  was  discontinued  soon  after  the  beginning  of  the 
war,  but  is  starting  again.  This  is  a  welcome  sign,  showing 
that  not  only  is  the  technical  life  of  France  getting  back  on 
its  feet,  but  also  that  the  general  situation  in  the  country  can- 
not be  very  bad  if  an  expensive  technical  journal  finds  enough 
subscribers  to  keep  it  going. 

In  the  section  Aeronautics,  Lieut.-Col.  Crocco  of  the  Italian 


Ann  i)resents  aiJ  interesting  discussion  &n  the  resistance  of 
air  when  the  matter  is  considered  not  as  a  perfect  fluid,  but, 
on  the  contrary,  as  a  dissipater  of  energy.  Certain  aero- 
dynamic phenomena  are  then  considered  from  the  point  of 
view  of  valuation  of  momentum  communicated  to  the  air, 
which  was  originally  immobile. 

In  the  section  Engineering  Materials  are  repoiled  the  car- 
dinal features  of  an  investigation  on  the  strength  of  sewer 
pipe. 

In  the  same  section  will  be  found  a  discussion  of  the  prop- 
erties of  wire  rope  for  aircraft  of  particular  interest  in  that 
it  brings  out  how  the  method  of  manufacture,  especially  the 
speed  in  stranding  and  closing  the  rope,  affects  its  ultimate 
physical  properties. 

A  paper  read  before  the  Kentucky  Ice  Manufacturers'  As- 
sociation by  W.  D.  Stuckenberg  and  J.  F.  Kohout  presemts 
some  interesting  features  in  connet-tion  with  storage  and 
weathering  of  coal.  A  point  of  parttenlar  interest  brought  out 
is  the  influence  of  outside  sources  of  heat  on  the  spontaneous 
ignitability  of  coal,  including  the  influence  of  sun  heat. 

In  the  section  Fuel  is  also  described  a  new  method  of  burn- 
ing jjowdered  coal,  the  distinctive  feature  of  which  is  that  the 
arrangement  is  such  that  the  powdered  fuel,  thoroughly  dried, 
is  conveyed  practically  as  if  it  were  a  fluid.  This  permits  the 
use  of  a  comparatively  small  size  of  piping  of  long  length  and 
at  any  necessary  tilt  or  angle.  An  interesting  system  of  regu- 
lation of  the  supply  of  coal  is  provided. 

From  the  Journal  of  the  Societij  of  Chemical  Industry  is 
taken  a  brief  report  of  an  investigation  on  the  melting  points 
of  coal  ash.  In  the  original  paper  a  table  is  given  of  melting 
points  of  a  mimber  of  ashes. 

In  rower.  Sanford  A.  Moss,  Mem.Am.Soc.M.E.,  describes 
a  method  of  measuring  high  pressures  of  gases  with  dead 
weight  as  used  at  the  Lynn  Works  of  the  General  Electric 
Company.  The  dead-weight  pressure  gage  is  said  to  be  more 
precise  than  the  Bourdon  gage,  while  quite  simple  in  operation 
and  calibration. 

The  description  of  a  new  hydrometer  is  indirectly  taken 
from  a  German  paper. 

In  the  section  Mechanics  a  lecture  by  Sir  James  Dewar 
before  the  Royal  Institution  is  aljstraeted,  giving  interesting 
details  of  his  recent  studies  of  liquid  films. 

In  a  paper  before  the  Society  of  Automotive  Engineers, 
Arthur  B.  Modine  discusses  the  principles  of  tractor-engine 
cooling,  and,  among  other  things,  emphasizes  the  fact  that 
the  rate  of  cooling  effected  in  the  radiator  is  a  function  not 
only  of  the  rate  of  flow  of  the  air  tluough  the  radiator,  but 
also  of  the  rate  of  fow  of  water. 

An  extensive  discussion  of  electric  boiler  heating  for  steam 
locomotives  is  abstracted  from  a  German  publication. 

Through  the  Bailway  Age  is  abstracted  an  extensive  report 
on  the  study  of  railway  track  under  load  carried  out  by  a 
special  joint  committee  of  the  American  Society  of  Civil  Engi- 
neers and  the  American  Railway  Engineering  Association. 

In  the  section  Steam  Engineering,  particular  attention  is 
called  to  two  abstracts;  the  first  describing  the  50,000-kva. 
Connors  Creek  turbines  of  the  Detroit  Edison  Company,  and 
the  second  discussing  steam  raising  by  electricity  with  heat 
storage,  this  latter  being  the  data  of  an  experimental  investiga- 
tion carried  out  in  1916  in  Switzerland. 

Several  interesting  abstracts  appear  in  the  section  Thermo- 
dynamics, notably  one  of  an  article  by  H.  P.  Gillette,  Mem.Am. 
Soc.M.E.,  in  which  the  writer  examines  the  gas-film  theory  in 
its  relation  to  heat  conduction. 
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Aeronautics 

Approximating  the  Static  Thrust  and  Brake  HorsI') 
Power  of  Air  Propellers,  W.  Bernard  Murphy.  The  static 
thrust  and  b.hp.  of  air  propellers  are  here  discussed  on  the 
basis  of  the  formulse  for  air  screws  developed  by  W.  R.  Turn- 
bull  and  published  by  him  in  the  Aeronautical  Journal  for 
January  1912.  The  article  is  illustrated  by  two  charts,  one 
giving  the  values  of  the  coefBeient  Q  in  the  Turnbull  formula 
and  the  other  the  coefficient  of  U  for  flat-face  sector  screws. 
The  first  chart  is  for  a  two-blade  and  the  second  chart  for  a 
two-  and  four-blade  propeller.  (Aviation  and  Aeronautical 
Engineering,  vol.  4.  no.  2,   Februai-y  15,  1918,  pp.   89-90.) 

The  Influences  of  Standardization  in  War  Aero- 
nautics. The  influences  of  standardization  are  discussed 
from  two  points  of  view :  the  one  as  they  affect  production 
and  the  other  as  they  affect  the  developments  of  types. 
Standardization  is  defended  as  a  means  of  increasing  the 
speed  production  and  attacked  as  possibly  retarding  the 
development  of  the  best  types.  (Journal  of  the  Aeronautical 
Society  of  America,  vol.  2,  nos.  20-24,  July-December  1917, 
l.p.  3-24.) 

The  Two  Cardinal  Principles  op  Aerodynamics,  Lieut. - 
Colonel  Crocco.  The  article  discusses  the  resistance  of  the 
air  from  the  point  of  view  of  considering  the  air  not  as  a 
lierfect  fluid,  but,  on  the  contrary,  as  a  dissipater  of  energy. 
Theoretical  results  of  considerable  importance  are  obtained 
in  this  way,  even  though  the  practical  dependence  of  pro- 
pelling power  on  the  way  in  which  the  disturbed  air  circu- 
lates and  loses  its  energ-j'  is  limited  to  the  cases  in  which  the 
size  of  the  closed  spaces  where  the  experiment  is  made  is 
out  of  proportion  to  the  sizes  of  the  generated  fluid  jets. 
The  writer  introduces  in  aerodynamic  phenomena  a  principle 
for  the  valuation  of  generative  forces,  which  is  that  of 
momentum  communicated  to  the  air  which  was  originally 
immobile.  (Aeronautics,  vol.  14,  no.  224  (new  series),  Janu- 
ary 30,  1918,  pp.  104-110,  10  figs.) 

Mechanics  of  Aeroplanes  at  High  Altitudes,  Herbert 
Chatley.  Aeronautics,  vol.  14,  no.  224  (new  series),  January 
30,  1918,  pp.  114-116. 

Dope  Poisoning.  Automotive  Industries,  vol.  38,  no.  10, 
March  7,  1918,  pp.  493-495. 

Ox  the  Statics  of  Screws,  Rodolphe  Verduzio.  Aero- 
nautics, vol.  14.  no.  225  (new  series),  February  6.  1918,  pp. 
128-129. 
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Air  Engineering 

Blast-Furnace  Preheateu.  Description  of  new  blast-fur- 
nace preheater  invented  by  E.  E.  Marshall.  The  principle  of 
this  device  is  to  take  air  coming  from  the  blast  engines  and 
pass  it  through  a  preheating  device  prior  to  its  admission  into 
standard  firebrick  stoves.  It  is  claimed  that  in  this  way  a 
more  even  temperature  is  secured. 

The  construction  of  the  preheater  is  the  same  as  that  of  the 
old  iron-pipe  stoves  used  in  blast-furnace  practice  prior  to 
the  invention  of  the  modern  firebrick  stove.  It  consists  of  a 
combustion  chamber,  a  pipe  chamber  and  a  draft-stack  cham- 
ber. The  gas  and  blast  flow  in  parallel.  This  is  done  to  keep 
the  first  row  of  pipes  cool  by  the  incoming  blast,  and  thus  pro- 
tect them  from  warping  and  burning  out.  The  blast  is  heated 
under  predetermined  temperature  in  the  preheater  up  to  900 
deg.  fahr.  The  action  of  the  preheater  on  the  stoves  is  as 
follows : 

The  firebrick  stoves  coming  off  of  gas  are  put  on  the  furnace. 
The  preheated  blast  is  admitted  through  the  cold-blast  valve 
on  the  stoves.  As  the  preheated  blast  has  attained  a  rather 
high  degree  of  heat  in  (he  preheater,  the  heat  surface  of  the 
stoves  is  not  cooled  off'  as  fast  as  it  could  be  if  cold  blasts 
direct  from  the  blast  engines  were  admitted  to  the  same  heat 
surface.  Hence  the  reduction  in  stove  temperature  during  the 
period  that  the  stoves  are  on  the  furnace  is  not  large,  and  the 
blast  gets  a  more  uniform  degree  of  heat.  It  is  claimed  that 
because  of  this  small  variation  in  the  blast  temperature  the 
amount  of  fuel  is  reduced.  It  is  also  stated  that  with  the  pre- 
heater connection  on  the  stoves,  the  checkers  in  the  stoves  do 
not  accumulate  dirt  as  they  do  without  this  adjustment. 

It  is  stated  that  such  preheaters  have  been  installed  at  New- 
port, Pa.,  and  at  the  Lochiel  furnace  at  Harrisburg,  Pa.,  with 
satisfactory  results.  (Iron  Trade  Review,  vol.  62,  no.  9,  Fe))- 
ruary  28,  1918,  pp.  541-542,  1  fig.,  d) 

First  Report  to  the  Council  op  the  North-East  CoaS'i 
Institution  of  Engineers  and  Shipbuilders  on  Certain- 
Methods  OF  Producing  High  Vacuum,  Edwin  L.  Orde,  C.  W 
Cairns  and  J.  Morrow.  Transactions  of  the  North-East  Coast 
Institution  of  Engineers  and  Shipbuilders,  vol.  34,  pt.  2 
February  1918,  pp.  83-132,  illustrated. 

Ventilateurs  Sulzer.  Bulletin  Technique  de  la  Suisse 
Ronmnde,  44  annee,  no.  2,  January  26,  1918,  and  no.  3, 
February  9,  1918.  Description  of  Sulzer  blowers  made  in 
Switzerland    (to  be  continued). 

Blast  Furnaces  (See  Air  Engineering) 
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Engineering  Materials 

The  Strength  of  Sewer  Pipe.  An  abstract  of  Bulletin 
No.  47  of  the  Engiueering  Experiment  Station  of  the  Iowa 
State  College  of  Agric-uUure  on  the  supporting  strength  of 
sewer  pipe  in  ditches  and  methods  of  testing  sewer  pipe  in 
laboratories  to  determine  their  ordinary  supporting  strength. 
It  has  been  proved  that  the  pipe  in  the  ditch  is  so  much 
more  rigid  than  the  ditch  filling  at  each  side  of  the  pipe,  that 
even  with  careful  tamping  the  pipe  carries  practically  all  of 
the  vertical  load  at  the  level  of  the  top  of  the  pipe  caused 
by  or  transmitted  through  the  ditch  fllUng. 

The  width  of  the  ditch  at  the  elevation  of  the  end  of  the 
top  90-deg.  quadrant  is  the  width  factor  that  affects  the  load 
on  the  pipe.  The  ditch  may  widen  indefinitely  above  this 
level  without  increasing  the  load  on  the  pipe  appreciably. 
The  following  formula  has  been  deduced  for  the  loads  on 
pipes  in  ditches  where  the  trench  is  hollowed  to  conform  to 
the  bottom  quadrant  of  the  circumference  of  the  pipe: 

W=Cwb' 
where  TF  =  load  on  pipe  in  ditch,  lb.  per  lin.  ft. 

C  =  coefficient  (see  Table  I  in  original  article). 
w  =  weight  of  ditch-filling  material,  lb.  per  eu.  ft. 
b  =  breadth  of  ditch  a  little  below  the  top  of  pipe,  ft. 
In  computing  the  ordinary  supporting  strength  of  pipe  per 
unit  of  length,  the  net  inside  length  of  the  pipe  from  the 
bottom  of  the  hub  socket  to  the  extremity  of  the  spigot  end 
should  be  used  as  a  divisor.     For  calculating  the  modulus  of 
rupture  of  sewer  pipe  from  the  ordinary  supporting  length, 
the  formulae  already  adopted  for  drain  tile  by  the  American 
Society  for  Testing  Materials  should  be  used,  as  follows: 

J/=0.20»-lI712,  and  F=6Jf/f 
where  31  =  maximum  bending  moment  in  the  pipe  wall  of  the 
bax-rel  of  the  pipe,  Ib-in.  per  inch  of  length. 
r  =  radius  of  the  middle  line  of  the  pipe  wall  of  the 
barrel  of  the  pipe,  in. 
IT'  =  ordinary  supporting  strength  of  the  pipe,  calcu- 
lated  as  described  in   the  preceding  paragraphs, 
lb.  per  lin.  ft.  of  pipe. 
F  =  modulus  of  rupture  of  the  pipe,  lb.  per  sq.  in. 
t  =  average  thickness  of  the  pipe  wall  of  the  barrel  of 
the  pipe  in  inches  at  either  the  top  or  the  bottom, 
the  lesser  value  being  used. 
In  computing  M,  for  "  sand  "  bearings  add  %  of  the  weight 
of  the  pipe  per  linear  foot  to   W,  provided  such   addition 
exceeds  5  per  cent  of  W.    For  "  two-point  "  or  "  three-point  " 
bearings    add    %    of    the    weight    of    the    pipe.      (Western 
Engineering,  vol.  9,  no.  2,  February  1918,  pp.  57-59,  2  tables.) 

Se\t:n-Year  Tests  Showing  the  Effect  of  Age  and 
Curing  Conditions  on  the  Strength  op  Concrete,  M.  0. 
Withey.  In  this  investigation  it  has  been  found  that  the  more 
pronounced  variations  in  the  strengths  of  the  neat-cement  test 
pieces  are  due  largely  to  the  embrittling  of  the  specimens 
with  age.  Furthermore,  neat-cement  specimens  stored  in  air 
are  probably  much  more  weakened  due  to  surface  defects  than 
are  mortar  or  concrete  test  pieces  stored  under  similar  condi- 
tions. The  major  portion  of  the  strength  of  concrete  appears 
to  be  secured  at  an  age  of  six  months  to  one  year.  At  the 
age  of  seven  years  water-cured  concrete  is  slightly  stronger 
than  concrete  cured  out  of  doors  and  considerably  stronger 
than  concrete  cured  in  the  cellar. 

It  has  been  found  that  the  effect  of  differences  in  the 
humidity  of  the  storage  condition  is  much  more  pronounced 
at  the  age  of  seven  years  than  it  is  at  the  age  of  six  months, 


which  emphasizes  the  importance  of  maintaining  the  water 
contained  in  the  concrete  at  all  ages  if  maximum  strength 
is  to  be  secured.  (The  Wisconsin  Engineer,  vol.  22.  no.  5, 
February  1918,  pp.  183-188,  2  figs.,  1  table.) 

Annealing  of  Carbon  Steels,  R.  B.  Fehr.  The  Ptnnsyt- 
vania  State  College  Bulletin,  vol.  11,  no.  11,  October  1.  1917, 
pp.  84-101.  7  figs.,  6  tables. 

La  Durete  DBS  Alliages  Metalliques  Indcstriels,. 
P.  Ludwik.  La  Technique  Moderne,  tome  10,  no.  1,  January 
1918,  pp.  30-33,  5  figs.,  5  tables.  Deals  with  the  hardness. 
of  industrial  metal  alloys. 

Maxufacture  of  Electric  Tool  Steel,  E.  A.  Suverkrop. 
American  Machinist,  vol.  48,  no.  9,  February  28,  1918,  pp- 
351-358,  16  figs. 

The  Manufacture  op  Steel  Sheets,  Clement  F.  Popple- 
ton.  The  Iron  Age,  vol.  101,  no.  11,  March  14,  1918.  pp. 
676-679,  illustrated   (to  be  continued). 

Notes  ox  Prepared  Paints  for  Metal  Surfaces.  Tran- 
sactions of  the  Institute  of  Marine  Engineers,  vol.  29.  session 
1917-1918,  Januaiy  1918,  pp.  339-345. 

Occluded  Gases  in  Ferrous  Alloys,  Gellert  AUeman  and 
Chas.  J.  Darlington.  Journal  of  The  Franklin  Institute,  voL 
185,  no.  2,  February  1918,  pp.  161-198,  4  figs.,  5  tables  i  to  be 
continued). 

Principles  of  the  Generation  axd  Application  of  Heat 
IN  Steel  Treating,  A.  F.  MacFarlaiul.  Proceedings  of  the 
Steel  Treating  Research  Society,  vol.  1,  no.  6,  .January  1918,, 
pp.  9-15,  8  figs. 

Wire  Rope  for  Aircraft.  Discussion  of  the  properties  of 
wire  rope  for  aircraft  and  certain  special  methods  resorted  to 
in  order  to  give  it  the  desired  properties. 

Wire  rope  is  frequently  the  weakest  link  in  otherwise  strong 
engineering  structures.  It  is  claimed  that  elasticity  is  fully  as 
important  as  tensile  strength,  and  a  tensile  test  alone  is  not 
sufficient  for  judging  the  wire.  There  is  a  possibility  that  in 
the  future  a  simple  form  of  streamline  fairing  will  be  devel- 
oped, which  will  eliminate  the  so-called  vibrant  strains.  Fair- 
ing reduces  not  only  the  vibration  in  the  wire,  but  also  the- 
head  resistance.  In  fact,  it  is  claimed  that  a  small  wire  vibrat- 
ing rapidly  offers  as  much  head  resistance  as  a  flat  surface,, 
the  width  of  which  is  equal  to  the  amplitude  of  the  vibration. 

All  rope  specifications  should  provide  for  not  only  torsion,, 
bending  and  tensile  tests  of  the  individual  wire  after  drawing, 
but  also  for  the  material  in  rod  form  before  drawing,  as  good 
wire  can  only  be  made  from  material  of  proper  quality. 
Further,  specifications  of  wire  rope  nntst  also  specify  the- 
elongation. 

Hardness  may  be  intensified  by  very  high  machine  speed 
in  stranding  and  closing  the  rope.  If  the  elastic  limit  is  not 
exceeded  in  the  drawing  operation  no  hardness  results,  but  if 
the  drawing  subjects  the  material  to  stresses  beyond  the  elastic 
limit,  a  certain  amount  of  permanent  set  is  produced  and  hard- 
ness is  the  result. 

Hardness  can  be  kept  within  reasonable  limits  in  three  ways : 
viz.,  first,  by  giving  careful  heat  treatment  during  manufac- 
ture; second,  by  carefully  drawing  down  the  wire  by  quarter 
to  half  sizes;  and  third,  by  using  moderate  speed  for  strand- 
ing and  closing  the  rope.  A  certain  amount  of  hardness  is- 
desirable  because  a  given  hard-drawn  steel  wire  will  sujiport 
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a  heavier  load  than  untreated  steel,  but  increased  tenacity  is 
obtained  at  the  expense  of  elasticity  and  may  be  carried  to 
the  point  where  the  material  becomes  dangerously  brittle.  Fig. 
1  shows  how  hardening  the  material  raises  i(s  tensile  strength 
and  reduces  its  plasticity.  The  relation  between  Brinell  hard- 
ness numbers  and  the  tensile  strength  of  drawn  steel  is  e.x- 
pressed  by  the  following  equation : 

Tensile  strength,  tons  per  sq.  in.  =  0.213 XBri'ieU  number-|-5. 
Certain  tests  of  wire  rope  in  rod  form  and  finished  form  are 
recommended.  {Aeronautical  Engineering,  January  9,  1918, 
abstracted  through  Automotive  Industries,  vol.  38,  no.  7,  Feb- 
ruary 14,  1918,  pp.  366-367,  3  figs.,  p) 

Fuel  and  Firing 

Storage  and  Weathering  op  Coal,  W.  D.  Stuckenberg  and 
J.  F.  Kohout.  The  question  of  storage  of  coal  becomes  of 
particular  importance  at  the  present  time,  when  it  may  be 
possible  that  large  consumers  will  have  to  accept  their  coal 
in  equal  monthly  shipments,  or  receive  a  large  share  of  it  dur- 
ing the  summer  months,  so  as  to  relieve  possible  future  railroad 
congestion. 

Broadly  speaking,  the  lai'ger  sizes  of  coal  from  about  No.  3 
nut' on  up  through  the  various  sizes  of  nut,  egg  and  lump  store 
without  giving  any  trouble.  Anthracite  and  semi-bituminous 
coals  store  well  in  any  size.  Black  lignite  or  sub-bituminous 
coal  from  the  West  is  hardly  suitable  for  storage. 

Difficult  to  store  are  the  finer  sizes  of  coal,  which  are  used 
principally  for  power  purposes;  these  are  generally  high  in 
moisture  and  iron  pyrites,  and  also,  because  of  their  smaller 
sizes,  expose  a  great  number  of  small  surfaces  to  the  air. 
These  several  factors  all  tend  to  initiate  oxidation  and  to  speed 
it  along  once  it  has  started.  Eastern  coals  are  purer  and  lower 
in  moisture  and  pyrite  than  western  coals. 

The  speakers  discussed  in  detail  the  conditions  producing 
oxidation  and  rise  of  the  temperature  of  the  coal  pile.  In  this 
connection  they  claim  that  the  effect  of  external  sources  of 
heat  is  of  extreme  importance.  In  fact,  without  the  aid  of 
heat  from  some  external  source,  the  initial  stages  of  oxidation 
either  would  not  appear  or  their  rate  would  be  extremely  slow. 
These  sources  of  heat  may  be  steam  pipes  in  the  ground  or 
near  the  pile,  or  heat  from  boilers,  especially  in  the  case  of 
bunkers  on  vessels.  When  coal  is  unloaded  by  dumping  on 
the  ground  from  a  car  or  a  high  trestle,  and  then  is  piled  up 
to  almost  the  level  of  the  car  floor,  as  is  frequently  done  in 
coal  yards,  the  heat  of  impact  and  of  pressure  constitutes  a 
positive  danger  to  the  coal. 

Absorption  of  heat  from  the  sun  will  also  raise  the  tempera- 
ture of  the  coal  to  a  surprising  degree.  In  the  case  of  a  certain 
shipment  from  a  plant  in  Indiana,  the"  coal  carried  a  rather 
large  amount  of  moisture  and  pyrite,  but  was  taken  out  of  the 
ground  only  about  ten  days  before  delivery.  When  received 
it  was  so  warm  that  the  hand  could  not  be  kept  in  contact  with 
it  for  more  than  a  few  seconds.  The  reason  for  this  was  dis- 
covered to  be  the  fact  that  it  was  shipped  in  steel  ears,  which 
stood  on  sidetracks  exposed  to  the  direct  rays  of  the  sun  for 
about  two  days.  If  this  coal  had  been  placed  in  storage  in  the 
condition  in  which  it  was  received,  it  woidd  certainly  have  fired 
spontaneously  in  a  short  time.  (Paper  read  before  the  Ken- 
tucky Ice  Manufacturers'  Association,  abstracted  through 
Power,  vol.  47,  no.  7,  February  12,  1918,  pp.  234-235,  p) 

A  Nevt  Method  of  Burning  Powdered  Coal.  Description 
of  a  fuel  system  in  which  the  fuel  is  delivered  from  the  pulver- 
izing plant  to  the  point  of  combustion  by  means  of  air 
pressure    in    distinction    from    systems    in    which    continuous 


helical-screw  conveyors  are  used,  or  systems  in  which  the  coal 
is  carried  by  high-velocity  air  with  the  coal  dust  in  suspension. 

This  new  system  has  been  applied  to  the  plant  of  Dilworth, 
Porter  &  Co.,  Inc.,  Pittsburgh,  Pa.  The  plant  is  noteworthy 
for  the  distances  which  the  powdered  fuel  has  to  be  carried, 
for  the  large  size  of  the  furnace,  and  for  the  type  of  feed 
control.  It  is  of  interest  to  note  that  the  present  equipment 
has  replaced  natural  gas  and  that  it  has  been  operating  with 
complete  success  throughout  the  recent  severely  cold  weather. 

The  present  scheme  of  .conveying  coal  is  based  on  the  fact 
that  powdered  fuel  when  thoroughly  dry  acts  as  a  fluid  and 
thus  allows  for  using  piping  of  long  length  at  any  necessary 
tilt  or  angle.  The  powdered  coal  collected  in  tanks  at  the 
pulverizing  station  is  subjected  to  air  pressure  in  the  upper 
part  of  the  tanks  and  forced  as  needed  from  the  bottom  of 
the  tank  through  the  coal-delivery  or  transport  pipes.  Coal 
has  thus  been  delivered  for  a  length  of  1500  ft.,  at  a  speed 
depending  in  part  upon  the  air  pressure.  For  example,  4  tons 
have  been  actually  carried  through  a  550-ft.  line  in  5  min. 
with  air  at  40  lb.  gage  pressure.  The  coal  is  pulverized  to 
pass  95  per  cent  through  a  100-mesh  sieve  and  85  per  cent 
through  a  200-mesh  sieve. 

To  introduce  the  powdered  fuel  into  the  air-transport  sys- 
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Fig.  1     Cl'uve  Showing  Tensile  Strength  as  a  Function  of 
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tem  proper  two  blowing  tanks  are  provided,  each  of  a  capacity 
of  5  tons  per  charge.  Compressed  air  is  supplied  by  a  two- 
stage  motor-driven  air  compressor  fitted  with  feather  valves 
which  delivers  into  air  receivers  from  which  the  air  is  admitted 
to  the  blowing  tanks.  An  aftercooler  is  provided  to  remove 
moisture  from  the  air  as  it  leaves  the  compressor,  as  well  as 
cool  the  air  as  it  is  being  stored.  In  the  head  of  the  blowing 
tank  there  is  a  valve  operated  from  the  floor  and  controlling 
the  flow  of  coal  into  each  tank  as  well  as  preventing  the 
escape  of  air  when  closed. 

The  powdered  coal  is  directed  into  bins  at  the  furnace 
when  re(iuired  by  means  of  special  switching  valves  operated 
from  the  floor  by  the  hopper  conveyor.  The  hoppers  vary 
from  1  to  8  tons  in  capacity  according  to  the  furnace  con- 
sumption. 

Fig.  2  shows  the  plan  of  the  air-transport  system  to  the 
several  groups  of  heating  surfaces.  The  scale  indicates  the 
long  distances  traversed  from  the  powdered-coal  mill  tn  the 
furnace.  It  is  of  interest  to  note  that  the  transport  lines 
through  which  the  powdered  coal  is  brought  are  4  in.  in 
diameter  throughout  the  plant.  It  is  believed  that  this  fact 
is  conducive  to  greater  economy,  as  compared  with  screw 
conveyors  or  large-cross-section  air  mains  now  in  use. 


346 


ENGINEERING  SURVEY 


The  Journal 
Am.Soc.M.E. 


To  regulate  the  powdered  coal  fed  to  the  furnace,  con- 
trollers are  pi'ovided  at  the  bottom  of  the  hopper,  one  for 
each  burner  (Fig  3).  The  controller  consists  of  a  cast-iron 
hopper  casting  bolted  to  the  opening  with  a  spiral  screw 
which  feeds  the  fuel  accurately  to  a  cast-iron  screen  housing 
spaced  from  the  hopper  casting  by  a  steel  pipe.  At  the  front 
of  the  hopper  casting  the  thread  of  the  spiral  screw  is  inter- 
rupted in  order  to  admit  of  the  movement  of  two  simultan- 
eously operated  gates  controlled  by  levers  on  the  outside, 
which  regulate  the  amount  of  coal  carried  to  the  burners  by 
varying  the  gate  opening.  By  this  device  exact  feed  of  fuel 
is  accomplished,  and  it  is  stated  that  a  controller  of  500-tons- 
of-eoal-per-hour  capacity  lias  been  adjusted  to  feed  a  minimum 
of  26  lb.  per  hour. 

The  burner  is  comiiosed  of  a  large  cast-iron  pipe  with  a 
specially    shaped    elbow.      The    coal-dust    pipe    is    concentric 
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alumina  and  silica,  and  tiie  molecular  weight  of  same,  so  that 
if  one  adds  to  the  given  mixture  of  alumina  and  silica  a 
quantity  of  another  metallic  o.\ide  the  amount  by  which  the 
melting  jjoint  is  lowered  is  almost  independent  of  the  nature 
of  the  material,  provided  its  quantity  is  proportionate  to 
its  molecular  .weight;  and  that  if  a  number  of  different  oxides 
are  mixed  together  with  the  alumina  and  silica  mixture  at 
the  same  time,  the  reduction  of  the  melting  point  depends 
upon  the  numl)er  of  molecules  of  the  oxides  which  have  been 
added  to  the  given  number  of  molecules  of  alumina  and 
silica.  (Journal  of  the  Society  of  Chemical  Industry,  vol.  37, 
no.   1.   January  15,  1918,  pp.   15  T-16  T.) 

Testing  axd  Staxdardizatiox  of  Motor  Fuel,  E.  Lawson 
Lomax.  The  writer  begins  by  giving  an  interesting  classifi- 
cation of  the  hydrocarbons  present  in  motor  fuel.  He  pro- 
ceeds then  to  the  description  and  discussion  of  comparative 
merits  of  testing.  In  connection  with  the  determination  of 
the  boiling  point  he  thus  discusses  the  methods  of  Sir  Boverton 
Redwood  and  a  modification  of  the  Engler  method  for  the 
valuation  of  crude  petroleum,  and  also  submits  his  own 
method,  which  combines  the  ease  of  manipulation  of  the  Red- 
wood test  with  the  precision  of  the  Engler  test. 

He  also  describes  a  method  for  approximately  determining 
the  suli)hur  compounds  in  the  fuel,  a  matter  of  importance, 
because  sulphur  frequently  reacts  with  the  metal  of  the  car- 
buretor. 

The  determination  of  the  hydrocarbon  characteristics  is 
discussed  in  considerable  detail;  while  in  connection  with  the 
determination  of  the  spontaneous-ignition  temperature  only, 
the  Moore  method  is  described,  which  is  a  test  consisting  of 
allowing  one  drop  of  the  fuel  to  fall  into  a  platinum  crucible 
heated  to  a  desired  temperature  and  observing  whether  an 
explosion  occurs.  (Journal  of  the  Institution  of  Petroleum 
Technologists,  vol.  4,  no.  13,  December  1917,  pp.  6-25,  2  figs.) 

Dry  and  Wet  Coal  in  House-Heating  Boilers,  J.  J. 
Light.  The  Pennsylvania  State  College  Bulletin,  vol.  11,  no. 
14,  November  15,  1917,  pp.  148-152,  2  tables. 

Empirical  Method  of  Analysis  op  Coal.  J.  P.  Calder- 
wood.  The  Pennsylvania  State  College  Bulletin,  vol.  11,  no. 
14.  November  15,  1917,  pp.  127-147,  6  tables. 

How  Fuel  May  Be  Saved.  Power,  vol.  47,  no.  9,  February 
2(),  1918,  pp.  306-308. 


Fig.  3    Apparatc  s  for  ItEori.vTiKG  Fukl  Fed  into  Burner        Furnaces 


within  it  and  extends  almost  to  the  furnace  wall.  The  air  for 
combustion  enters  through  the  elbow  under  1.25  oz.  pressure, 
and  the  air  transporting  the  coal  under  a  pressure  of  6  oz. 
expands  down  to  1.25  oz.,  mingling  with  the  combustion  air 
at  that  pressure  as  it  burns. 

The  furnace  temperature  is  regulated  by  the  amount  of  coal 
passed  into  the  burner  through  the  gate  controller  and  by  the 
quantity  of  air.  It  is  stated  that  air  firing  at  the  low  pressure 
of  1.25  oz.  is  desirable  as  it  reduces  the  abrasive  action  on  the 
brickwork.  (The  Iron  Age,  vol.  101,  no.  9,  February  28.  1918. 
pp.  545-549,  7  figs.,  e) 

The  Melting  Point  of  Coal  Ash,  J.  T.  Dunn.  A  brief 
report  of  a  highly  interesting  investigation,  giving  the  melting 
points  of  a  number  of  ashes. 

It  has  been  found  that  the  melting  point  of  ashes  is  essen- 
tially determined  by  the  quantity  of  basic  oxides,  especially 


Gas  Furnaces  as  Re-Heaters  of  Iron  Piles,  etc.,  George 
Carrington.  The  Iron  and  Coal  Trades  Review,  vol.  96,  no. 
2606,  February  8,  1918,  pp.  150-151. 

Hydraulics 

Determin.vtion  of  the  Duty  of  Water  py  Analytical 
Experiment,  W.  C.  Hammatt.  The  purpose  of  the  paper  is 
to  show  a  method  used  in  the  determination  of  the  quantity 
of  water  required  for  the  growth  of  certain  crops,  where  it  is 
impracticable  to  measure  it  directly.  In  this  case  it  was  de- 
sired to  determine  the  duty  of  water  for  the  propagation  of 
certain  wild  grasses  in  southeastern  Oregon,  under  conditions 
making  it  impracticable  to  segregate  certain  measured  areas 
and  determine  the  actual  use  of  water.  Therefore  some  other 
method  had  to  be  devised,  and  the  analytic  method  was  selected 
as  probably  the  best. 
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This  method  consi^ited  in  dividing  tlie  water  into  its  various 
uses  and  making  a  separate  determination,  as  far  as  possible, 
of  each  use.  In  this  manner  any  of  the  determinations  which 
were  based  on  estimates,  or  for  which  the  data  were  inadequate 
or  unreliable,  would  aft'ect  only  the  particular  item  concerned, 
and  not  the  whole  duty  of  w-ater.  Also,  liy  a  study  of  diffei'ent 
factors  making  up  the  analysis,  it  is  believed  that  unnecessary 
or  reparable  losses  may  be  discovered. 

In  this  case  the  water  was  to  be  used  for  plant  growth.  In 
a  strict  sense  the  only  water  actually  so  used  is  that  taken 
in  tlirough  the  roots  and  either  remaining  as  a  component  part 
of  the  plant  or  evaporated  througli  its  leaves.  However,  it  is 
impossible  to  deliver  water  to  the  roots  directly,  and  as  the 
water  has  to  pass  through  the  soil,  both  on  its  way  to  the  plant 
and  in  order  to  pick  up  the  salts  necessary  for  plant  growth, 
the  uses  of  water  are  subdivided  into  the  following  four 
classes:  (1)  Soil  moisture;  (2)  Soil  evaporation ;  (3)  Plant 
use:  (4)   Soil  losses. 

The  writer  proceeds  to  the  analysis  of  each  one  of  these  items 
in  a  manner  which  cannot  be  reported  here  through  lack  of 
space. 

The  writer  claims  that  while  the  method  here  described  is 
not  always  superior  to  that  of  direct  trial,  it  is  useful  in  cases 
where  the  latter  is  impracticable,  and  even  where  direct  trial 
is  possible  it  may  be  used  as  a  check  on  the  economy  of  eon- 
sumption  of  water  for  irrigation  purposes.  (Paper  presented 
on  March  20,  1918,  before  the  American  Society  of  Civil  Engi- 
neers, abstracted  from  Proceedings  of  tlie  American  Society  of 
Civil  Engineers,  vol.  44,  no.  2,  February  1918,  pp.  307-357,  23 
figs.,  ep) 

Internal-Combustion   Engines 

The  EN(axE.s  of  the  Zeppelin  and  the  Gotha.  The 
Engineer,  vol.  125,  no.  :!243.  February  22,  1918,  pp.  157-160, 
19  figs. 

Fuel  Consumption  of  Low-Compression  Oil  Engines, 
L.  H.  Morrison.  Pouer,  vol.  47,  no.  11,  March  12,  1918, 
p.  367. 

Lubrication 

Lubrication  of  Ball  Bearings,  Otto  Bruenauer.  The 
present  article  begins  by  setting  forth  the  principal  char- 
acteristics of  oils  and  greases  such  as  may  be  used  for  lubri- 
cation of  bearings,  especially  ball  bearings,  and  then  pro- 
ceeds to  the  description  of  various  types  of  designs  for  grease, 
oil  and  dirt-proof  houses.  The  article,  which  is  apparently 
the  beginning  of  a  series,  is  liberally  illustrated  and  is  of 
considerable   practical   interest. 

As  regards  the  intervals  at  which  the  ball  bearings  must 
be  lubricated,  the  writer  states  that  in  shaft  hangers,  in 
industrial  motors,  wheel  hubs,  gear  cases,  pumps  and  machines 
operating  under  similar  conditions  a  fresh  charge  of  lubricant 
twice  a  year  is  ample  and  in  some  eases  once  a  year  will 
be  found  sufficient.  Exposure  of  the  machine  to  heat  will 
make  more  frequent  lubrication  necessary.  Also  for  railway 
motors,  journals  and  such  machines  as  are  constantly  exposed 
to  the  influence  of  w-eather  and  outdoor  conditions  a  fresh 
charge  of  lubricant  four  to  six  times  a  year  is  recommended. 
{American  Machinist,  vol.  48,  no.  8,  February  21,  1918,  pp. 
316-322,  18  figs.) 

On  the  Lubricating  and  Other  Properties  or  Thin 
Oily   Films,   Lord  Rayleigh.     The  London,  Edinburgh   and 


Dublin  Philosophical  Magazine  and  Journal  of  Science,  Sixth 
Series,  vol.  35,  no.  206,  February  1918,  pp.  157-163.  An 
experimental  investigation  of  great  interest,  an  abstract  of 
which   «-ill   bo  given  in  an  early  issue. 

Machine  Shop 

Grinding  Hobs  tOj RemovevDistortion,  Edward  K.  Ham- 
mond.    Machinery.  :yo\.  24.  no.  7.  March  1918,  pp.  585-589, 

13   ligs.  :  .- 

General  Thread  Cutting  Practice  in  the  Lathe,  Frank- 
lin D.  Jones.  Machinery,  vol.  24,  no.  7,  March  1918,  pp. 
634-639,  9  figs. 

Effect  of  Impkoxed  J1e(.iianicai.  Contrivances  on  the 
Conservation  of  Men.  Railway  Review,  vol.  62,  no.  7,. 
Februarv  16.  1918,  pp.  231-233.  ! 

4 

Etude  sur  la  Fabrication  des  Centres  dhi  Roues' de 
Wagons  par  l'Ejiploi  d'un  Laminoir  a  cinq  Cylindees,  M. 
Leon  Geuze.  Revue  de  Metalltirgie,  14e  Annee,  no.  6,  Novem- 
ber-December, 1917,  pp.  717-729,  12  figs.  Description  of  a 
method  of  machining  railway  carwheel  hubs  by  means  of  a 
special  device  described  in  the  article. 

Machine  Tools 

Gag  Punch  for  Structural  Punch  Press,  J.  V.  Hunter. 
American  Machinist,  vol.  48,  no.  7,  Feljruarv  14.  1918,  ]ip. 
274-276,  6  figs. 

Cutter  for  Spur  and  Helical  Gears,  W.  F.  Mallory.  The 
University  of  Colorado  Journal  of  Engineering,  \o\.  14,  no.  2, 
January  1918,  pp.  37-43,  3  figs. 

Differential  Motions  and  Planetary  Gear  Combina- 
tion!?, Franklin  D.  Jones.  Machinery,  vol.  24,  no.-  7,  I\Iavch 
1918,  pp.  600-604,  9  figs. 

Measurements 

Measuring  High  Pressures  with  Dead  Weight,  San- 
ford  A.  Moss,  Mem.Am.Soc.M.E.  Description  of  the  use  of  a 
dead-weight  pressure-gage  tester  for  measuring  pressures  dur- 
ing tests,  as  used  in  the  Steam  Turbine  Department  of  the 
General  Electric  Company,  Lynn,  Mass. 

The  difficulty  with  Bourdon  pressure  gages  when  extreme 
accurac5'  is  desired,  is  that  frequently  the  calibrations  before 
and  after  the  test  disagree,  and  even  where  the  calibrations 
do  agree  there  is  often  a  question  as  to  whether  the  tempera- 
ture effect  has  been  properly  taken  eare  of.  In  addition,  most 
Bourdon  gages  are  not  accurate  to  one  per  cent,  and  there- 
fore have  to  be  read  by  estimation  between  the  graduations. 

The  dead-weight  pressure  gage  consists  of  an  accurately 
bored  cylinder,  usually  having  an  area  of  %  sq.  in.,  with  a 
closely  fitting  piston,  at  the  top  of  which  is  a  platform  on 
which  are  placed  weights  sufficient  to  keep  the  gage  floating. 
For  use  in  direct  measurement  of  pressure  a  stop  must  be 
added  to  prevent  the  piston  from  rising  out  of  the  cylinder, 
and  an  oil  trap  and  reservoir,  so  that  there  should  at  all  times 
be  oil  in  contact  with  the  cylinder  and  piston.  The  platform 
and  piston  must  always  be  spun  by  hand  when  the  apparatus 
is  in  use.    • 

This  gage  when  attached  directly  to  the  pipe  where  pressure 
is  being  measured  gi\-es  without  any  difficulty  whatever  read- 
ings accurate  to  within  0.25  of  one  per  cent.    Fig.  4  shows  the 
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apparatus  used  in  the  Turbine  Department  of  the  General 
Electric  Company's  works  at  Lynn,  Mass.,  where  there  are 
about  fifteen  outfits,  all  in  more  or  less  regular  use.  Fig.  .5 
gives  a  sectional  view  through  the  dead-weight  pressure  gage. 
The  writer  describes  in  detail  several  measurements  where 
the  dead-weight  pressure  gage  is  used.  He  states  in  pnv- 
ticular  that  in  orifice  tests  of  pumps  for  air  compressors  it  is 
necessary  to  have  two  dead-weight  gages;  or  one  dead-weight 
gage  and  one  mercury  column,  since  there  are  two  distinct 
pressures.  One  of  these  is  a  discharge  pressure  measured  in 
the  pipe  between  the  throttle  valve  and  the  machine;  it  gives 


Fig.  4     De.\d-Weigiit  Peessure  Gage 

the  pressure  with  which  the  machine  is  to  be  credited  in  com- 
puting performance,  efficiency,  etc.  The  throttle  valve  cuts 
down  this  pressure  so  that  any  desired  pressure  can  be  had  on 
the  orifice,  the  volume  or  amount  of  flow  being  computed  from 
the  orifice  pressure.  This  orifice  pressure  may  be  measured 
by  means  of  a  static  hole  in  the  pipe  wall  with  the  pipe 
connecting  to  the  dead-weight  gage  or  mercury  column,  or 
an  impact  tube  may  be  used  on  the  jet  discharged  from  the 
orifice,  as  explained  in  a  paper  by  the  author,  entitled  The  Im- 
pact Tube   (Trans. Am.Soc.M.E.,  December  1916). 

When,  in  the  test  with  the  dead-weight  gage,  the  pressure 
variation  is  such  as  to  require  constant  adjustment  by  an 
attendant,  a  throttle  valve  must  be  provided  at  a  convenient 
location  and  the  gage  must  be  piped  nearby.  The  attendant 
then  has  one  hand  on  the  throttle  valve  and  with  the  other 
hand  spins  the  dead-weight  gage.  The  purpose  of  this  spin- 
ning is  to  keep  the  gage  floating. 

The  writer  gives  two  tables  from  which  the  necessary  cor- 
rections in  the  readings  may  be  made,  as  well  as  directions  to 
avoid  errors  in  readings.  (Power,  vol.  47,  no.  9,  February 
•26,  1918,  pp.  286-288,  3  figs.,  dA) 

New  •'  Tot.^l-Immersion  "  Hydrometer,  A.  Angstrom  and 
H.  Pettersson.  (Zeits.  Instriimeiitenk,  37,  pp.  177-180,  Sep- 
tember, 1917).  To  a  glass  bulb,  weighted  with  shot,  and  of 
about  25  cm.'  external  volume,  is  attached  a  fine  chain  about 
40  cm.  long.  The  chain  is  made  of  doubly-gilded  brass  and 
contains  about  500  links  of  equal  weight.  WhMi  a  bulb  and 
chain  are  put  into  a  glass  cylinder  containing  a  liquid  of  such 
density  that  the  bulb  is  totally  immersed,  the  bulb  will  sink  in 
the  liquid  and   the  chain   will  coil  up   on   the  bottom  of  the 


cylinder  until  a  position  of  equilibrium  is  reached.  The  cylin- 
der containing  the  liquid  is  so  graduated  that  the  density  of 
the  liquid  in  it  can  be  determined  from  the  position  of  the- 
pointed  upper  end  of  the  glass  bulb.  It  is  shown  that  the 
maximum  error  in  the  density  is  less  than  the  accuracy  with 
which  the  divisions  on  the  cylinder  can  be  read,  the  average- 
error  not  exceeding  0.02  per  cent.  If  the  bulb  is  made  of 
quartz,  the  chain  of  gold,  and  a  Dewar  vacuum  vessel  is  used 
to  contain  the  liquid,  an  accuracy  of  about  0.002  per  cent  can 
be  obtained.  It  is  convenient  to  have  a  glass  cylinder  with 
a  false  bottom  on  which  the  chain  coils  up.  The  bottom  of  th& 
cylinder  is  dra\yn  out  to  a  tube  and  fitted  with  i-ubber  tubing^ 
and  clip  so  that  the  liquid  can  be  conveniently  run  out. 
{Science  Abstracts,  Section  A — Physics,  vol.  21,  pt.  1.  no.  241, 
.January  31,  1918,  p.  1) 

Flow  Measurement  in  a  Water  Collecting  C-tallery  bt 
THE  Chemical  Method,  D.  H.  Maxwell.  Journal  of  the 
Ainerican  Water  Works  Association,  vol.  4,  no.  2,  June  1917, 
iqi.   192-199,   3   figs. 


Mechanics 

How  to  Proportion  Unsymmetrical  Concrete  Arches, 
Jos.  P.  Schwada.  The  writer  develops  a  method  and  formula 
for  determining  the  dimensions  of  the  two  halves  of  an  uns\Tn- 
metrical  concrete  arch. 

One  of  the  steps  in  the  design  of  an  unsymmetrical  concrete 
arch  is  the  proportioning  of  the  arch  ring.  This  consists  of 
tlie  determination  of  the  position  of  the  crown  with   respect 
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to  the  spriuging  Hues  and  the  selection  of  a  proper  crowu 
thickness,  the  curvature  of  the  arch  axis  and  the  thickness  of 
the  arch  ring  from  the  crown  to  the  springing  lines.  An  em- 
pirical method  is  here  offered  for  detennining  these  dimensions. 
This  method  is  based  on  a  consideration  of  an  unsymmetrical 
arch  ring  as  made  up  of  half  spans  of  unequal  symmetrical 
arches,  located  so  that  when  treated  as  the  half  spans  of  sjTn- 
metrical  arches,  the  crown  thrusts  for  dead  load  only  will  be 
«qual.  Hence,  the  position  of  the  crown  will  be  at  the  point 
•of  zero  shear,  and  the  crown  thickness,  curvature  of  the  arch 
axis  and  the  thickness  of  the  arch  ring  may  be  obtained  as  for 
symmetrical  arches. 

The  writer  derives  an  expression  for  the  length  of  the  shorter 
segment  of  the  unsymmetrical  arch  of  given  span,  and  also 
an  expression  for  the  other  determining  magnitudes.  A  com- 
parison between  the  crown  thrust  for  a  given  unsymmetrical 
arch  determined  according  to  the  elastic  theory,  and  the  crown 
thrust  for  the  symmetrical  arches,  with  half  spans  equal  to  the 
segments  of  the  unsymmetrical  arch,  determined  according  to 
both  the  empirical  formula  and  the  elastic  theory,  shows  the 
general    reasonable    correctness    of    the    empirical    formulas. 

{Engineering  News-Eecord,  vol.  80,  no.  9,  February  28,  1918, 

pp.  41.5-416.  3  figs.,  pe) 

Studies  of  Liquid  Films,  Sir  James  Dewar.  Last  year  Sir 
James  Dewar  delivered  a  lecture  before  the  Royal  Institution 
on  liquid  films  (soap  bubbles),  and  showed  the  great  impor- 
tance of  research  in  this  direction.  He  pointed  out  at  the  time 
that  the  work  was  threatened  by  the  restriction  of  the  depart- 
mental staff.  While  his  two  men  actually  remained  in  with 
lim,  the  research  was  frequently  interrupted. 

The  speaker  explained  the  manner  of  blowing  the  soap  bub- 
bles and  means  for  prolonging  their  life,  the  most  important 
in  this  latter  respect  being  the  absence  of  dust,  and  especially 
of  greasy  dust  specks.  He  further  explained  the  mechanics 
of  the  bubble :  namely,  thinning  of  the  film  through  the  drain- 
ing off  of  the  liquid  of  the  bubble  and  the  condensation  of 
water  vapor  on  the  film,  resulting  in  the  washing  out  of  the 
soap. 

The  gas  pressure  inside  the  bubble  was  always  a  little  greater 
than  the  pressure  outside.  Owing  to  the  surface  tension,  the 
tubbles  contracted  and  the  gas  was  forced  outward  through 
the  film. 

In  order  to  produce  large  bubbles  of  long  life,  the  speaker 
attempted  to  purify  one  of  the  cellars  of  a  building  of  all  dust 
and  blow  bubbles  from  outside  through  the  wall.  The  cool, 
steady  temperature  of  such  a  space  was  supposed  to  be  an 
advantage.  Actually,  however,  the  attempts  failed.  Yet  Sir 
-James  succeeded  in  producing  films,  one  half  black  and  another 
wholly  black,  in  a  bottle  about  a  foot  and  a  half  in  diameter. 
One  of  these  films  lived  for  56  days,  in  spite  of  all  the  vibra- 
tions of  the  laboratory. 

Two  methods  have  been  applied  to  prevent  the  spontaneous 
contraction  of  a  bubble  and  to  prolong  its  life.  One  is  to 
replenish  the  gas  forced  out  of  the  bubble,  and  the  other  to 
produce  the  bubble  in  a  high-pressure  atmosphere,  so  as  to 
Tiave  a  high  pressure  both  inside  and  outside  of  the  bubble. 
Thus,  in  the  case  of  a  bubble  in  a  glass  vessel  at  ten  atmos- 
pheres pressure,  ten  times  the  amount  of  gas  would  have  to 
get  through  the  film  to  produce  the  same  contraction  as  would 
result  in  a  container  at  atmospheric  pressure,  while  in  a  con- 
tainer at  100  atmospheres  the  bubble  would  practically  be 
permanent.  Rates  of  transference  of  hydrogen  through  bub- 
bles under  a  pressure  of  1  atmosphere  and  6.5  atmospheres 
<were  determined. 


Sir  James  also  made  numerous  experiments  on  the  produc- 
tion of  chains  of  bubbles,  showing  how  bubbles  united.  One 
of  the  ways  of  determining  this  was  as  follows : 

By  forcing  air  through  a  tube  he  produced  a  soap  bubble 
on  a  plate  of  glass  smeared  with  glycerine,  the  bubble  being 
more  or  less  hemispherical.  When  a  second  bubble  was  planted 
next  to  the  first,  the  second  united  with  a  plane  common  face; 
a  third  bubble  added  led  to  the  formation  of  three  common 
faces  meeting  at  120  deg.,  and  so  on.  When  the  plate  was 
illuminated  from  below  to  show  the  arrangement  in  the  plan, 
it  was  seen  that  five  bubbles  would  group  themselves  about 
a  pentagon;  six  bubbles  would  form  a  hexagon,  etc.  When 
the  plate  was  blown  upon,  the  films  collapsed  and  flattened  out, 
but  the  geometric  pattern  remained  discernible  for  a  few 
moments. 

In  another  series  of  tests,  a  chain  of  bubbles  was  suspended 
from  a  tube  forming  quite  interesting  structures,  including 
catenaries  of  strange  complexity  built  up  of  multitudes  of 
bubbles  in  regular  patterns.  For  example,  an  inclined  catenary 
in  which  photographs  of  natural  colors  showed  both  the 
spherical  and  the  color  plane  faces.  (Lecture  before  the  Royal 
Institution,  January  18,  1918,  abstracted  through  Engineering, 
vol.  105,  no.  2717,  January  25,  1918,  pp.  98-99,  1  fig.,  etA) 

La  Determination  Grapiiique  des  Engrenages  Helicoi- 
DAUX,  P.  Massot.  La  Technique  Moderns,  Tome  10,  no.  1, 
January  1918,  pp.  8-13,  4  figs.  Graphical  determination  of 
helicoidal  gears. 

Metallurgj' 

The  Viscosity  of  Blast-Furnace  Slag  and  Its  Relation 
TO  Iron  Metallurgy,  Including  a  Description  of  a  New 
Method  of  IVIeasuring  Slag  Viscosity  at  High  Tempera- 
tubes,  Alexander  L.  Field.  Transactions  of  the  Faraday  So- 
ciety, vol.  13,  parts  1  &  2,  December  1917,  pp.  3-35,  8  figs., 
10  tables. 

Les  Formules  Nouvelles  en  Metallurgie  Le  Long- 
Fourneau  pour  la  Production  de  la  Fonte,  Amedee  Sebil- 
lot.  Revue  Scientifique,  Indiistrielle  et  Commerciale  des  Me- 
taux  it  Alliages,  11th  year,  no.  1,  January  1918,  pp.  1-3,  1  fig. 
Discussion  of  some  new  formulae  in  metallurgy.  The  present 
investigation  is  based  on  the  foi-mula  developed  just  before 
the  war  by  the  Russian  metallurgist.  Prof.  Groun  Grzimailo. 
On  the  basis  of  this  formula  the  writer  has  developed  a  new 
type  of  blast   furnace. 

Motor-Car  Engineering 

Principles  op  Tractor-Engine  Cooling,  Arthur  B.  Modine. 
Discussion  of  the  factors  involved  in  tractor-engine  cooling. 
While  the  paper  is  specifically  devoted  to  tractor  engines,  it 
discusses  the  subject  in  a  broad  manner,  which  makes  it  fully 
applicable  to  the  case  of  motor-engine  cooling  generally. 

The  principal  variables  affecting  the  cooling  in  addition  to 
the  radiator  size  pertain  to  radiator  type,  radiator  core,  thick- 
ness or  degree  of  cooling  capacity,  rate  of  water  circulation, 
size,  type  and  speed  of  fans,  and  the  economic  characteristics 
of  the  engine  to  be  cooled. 

It  is  obvious  that  in  order  that  the  cooling  should  be  effi- 
cient, the  air  has  to  be  capable  of  taking  away  the  heat  deliv- 
ered in  the  water  to  the  radiator.  This  heat  to  the  radiator, 
as  the  author  states  in  his  introductory  formula,  is  equal  to 
heat  input  minus  heat  equivalent  of  horsepower  developed  and 
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heat  losses,  whieli  he  divides  into  two  groups,  viz. :  exhaust 
loss,  and  engine  radiation  and  convection  losses. 

The  following  equation  is  gi\en  as  derived  from  observed 
average  jserformanees : 

Heat  to  radiator  =  0.40  X  ^eat  input  X  F 
where  F  is  a  variable  with  the  value  of  1.0  in  the  ease  of 
L-head  engines  ranging  from  25  to  50  hj).  and  0.8  in  the  case 
of  valve-in-head  engines  of  the  same  power  range,  both  values 
applicable  to  tractors.  The  writer  shows  further  that  in  the 
case  of  a  tractor,  the  heat  loss  to  the  radiator  per  minute  per 
horsepower  is  equal  to  about  100  B.t.u.  It  may  be  stated  here 
that  the  average  heat  loss  to  the  radiator  in  motor-ear  engine 
design  is  assumed  to  varj'  from  50  to  CO  B.t.u.  per  min.  per  hp. 

The  writer  derives  the  following  formula  for  the  frontal 
area  of  the  radiator  in  sq.  ft.  per  hp.  output  of  the  engine : 

0000 
Area  =  

where  v  is  tlie  air  velocity  in  ft.  per  min.  and  '1\  —  T,  is  the 
temperature  rise  of  air  (iu  deg.  fahr.)  due  to  its  jjassage 
through  the  radiator. 

This  indicates  that  for  a  given  radiator  the  j^roblem  of  cool- 
ing resolves  itself  into  two  factors — the  temperature  rise  of  the 
air  and  the  velocity  of  the  air. 

The  writer' considers  the  subject  of  temperature  rise  iu  its 
relation  only  to  two  variables — rate  of  water  delivery  and  air 
velocity ;  and  shows,  first,  that  the  velocity  of  flow  of  water 
through  the  radiator  is  of  very  great  importance,  the  faster 
flow  producing  much  better  cooling;  and  second,  that  the  heat 
taken  up  by  convection  by  air  increases  nearly  directly  in  pro- 
portion to  the  velocity. 

The  j)aper  presents  also  an  interesting  discussion  as  to  fan 
power  requirements,  and  jireseuts  a  jjlea  for  larger  fans  and 
slower  speeds  than  those  in  jjresent  average  practice.  {Journal 
of  the  Society  of  Automotive  Engineers,  vol.  2,  no.  2,  February 
1918,  pp.  148-151,  4  figs.,  et) 

Traction  ox  Bad  Roads  or  Land,  L.  A.  Legros.  Engineer- 
ing, vol.  105,  no.  2717,  January  25,  1018,  pp.  86-89,  1.3  figs, 
(to  be  continued). 

Camion  Automobile  pour  lk  Traxsport  dks  Ordures 
Menageres  et  de  Materiaux  Quei-coxques,  L.  Archinard. 
Bulletin  Technique  de  la  Suisse  Boniunde.  44e  Annee,  no.  1, 
January  12,  1918,  pp.  1-6,  15  figs.  Description  of  a  European 
design  of  a  motor  truck  for  the  conveyance  of  sewage. 

Munitions 

FORMUL-E    FOR    TRAJECTORIES   OF    AxTl-AlK(  ItAl-T    SHELLS,   G. 

Manetti.  The  formulae  used  in  tlie  present  article  are  ex- 
pressed in  the  notation  used  in  the  works  on  ballistics  by 
Siacci  and  by  Ronca.  published  in  Italy.  These  works  are  not 
available  in  the  Library  of  the  Engineering  Societies. 

Consider  the  two  trajectories  in  Fig.  6,  such  that  X  =  IF^ 
OC  =  OD  and  the  initial  velocity  1'  is  the  the  same  in  both 
cases.  Then  from  the  equations  cited  by  Ronca,  tlie  writer 
deduces  the  following  equations: 

V'  sin  20,r 


X  = 


-Gy(Z). 


■  m 

.[2] 


cos  (t  4-  %)  sm  a 

Il'  =  2I-=  ^ : G,   (z)   

g  cos'c 

From  the  condition  stated  above,  namely,  OD  =  OC,  the 
writer  deduces  OB  =  x  =  Acoss.  but  knowing  that  approxi- 
mately p  =  sec  <^,  lie  further  deduces  that  the  ballistic  coef- 


ficient of  the  trajectory  OC  is  equal  to  the  ballistic  coefficient 
of  01)  multiplied  by  the  same  cos  ^.     Hence,  z  =  Z,  and  G^ 

(Z)     =Gy    (Z). 

After  simple  reductions  the  following  formula  is  obtained; 

2  cos(£  +  a  I  sin  1. 

sin  2,^.,  = r. [3] 

^  cos  t 

and  by  an  analogous  method,  assuming  that  Tv>  represents  the 

duration  corresponding  to    IT,  he  obtains 

cos  £  cos  a 

r,,  =  r  • [4] 

These  are  the  formulae  which  have  already  been  deduced 
by  another  method,  namely,  by  a  consideration  of  the  analogy 
with  motion  in  vacuum  by  Obermeyer,  Schmidt,  Clausen  and 
others,  together  with  the  following  formula  which  is  correct 
onlv  for  vacuum: 


tan  6  =  tan  (e  +  *) 


sin  2(^.,.  cos  E 


.[5] 


eos'U  -■-  a) 

But  knowing  that  v  =  e  —  6,  Clausen  advises  to  substitute 
the  value  of  the  angle  of  arrival  of  the  aerial  trajectory  when 
V  is  calculated  liy  these  vacuum  formulse  and  to  multiply  the 
result  by  <^j-  lOj.,  a  procedure  which  has  no  analytic  justitiea- 
tion,  but  is  permissible  in  an  approximate  calculation.  (Com- 
pare Journal  of  llie  T'liitrd  Slates  ArtilUra.  November-Decem- 
ber 1916). 

The  preceediug  formulas  represent  the  best  approximative 
solution  of  the  problem  of  anti-aircraft  ballistics,  because  of 
their  marked  simplicity,  and  in  comiiutations  give  sufficiently 
satisfactory  results,  which  may  be  improved  to  any  desired 
degree  by  means  of  the  following  methods: 

From   [3]   it  is  easy  to  obtain  equation 


'2d^^       r  1 

tan  '2^x  ~  I  tan  a 


■tan  (£  -j-  a)    da 


.[6J 


a  formula  to  the  application  of  which  it  is  possible  to  give  a 
precision  equal  to  that  which  is  secured  with  its  integral.  This 
can  be  proved  in  the  same  manner  as  has  already  been  done 
with    respect    to    the    function     G.     Since   it   is  known   that 


2d</,.r 
tan  '2<f>.r 
X  =  ir 


tan  o).,-   ( 


,  which  is  true  because  by  assumption 


tan  ^ 

and   hence  dX  =((11',  we   lui 
(HI'  1 

"it  ^  tan 


—  tan  (  £ 


a)rfa. 


.[7] 


which  is  the  differential  equation  of  projection  on  the  plane 
and  is  of  great  value  in  the  calculation  of  tables  of  fire. 
From  the  equality  of  G  iz)  =  G  (Z)   is  derived    also    the 


equality    of   their    partial    derivatives 


d(r         d6f  ,    , 

. and    hence 

by  the  usual  differentiations  of  [1]  and  [2]  it  is  easy  to  prove 
that  approximately  the  following  two  equations  always  hold 
good: 

dir^dA" 

dT^    df 

air     ax 

dC'^bC' 

These  equations  are  of  the  greatest  utility  for  direct  applica- 
tion and  still  more  for  purposes  indicated  below. 
It  is  known  that 

dX        2d(bj.         tan  oi.r  —  tan  <f>x    dC 
tan  <^,  C 


..[8] 
.[Sal 


tan  lOj 


2d^, 

tan  (^ ,    -X        tan  2(^j. 
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2d<^a,- 


tan  lOj-  —  tail  <^j: 


d 


tan  2<f>x  ~  tan  <p. 

and  introducing  tliis  value  into  Equation   [6],  we  obtain 
tan  CO,,-  —  tan  <f> 

1. 


■  tan  (  £  +  a)  h?a 


tan  (j>x 

wliii'li  permits  improving  tlie  result  obtained  by  the  applica- 
tion of  [3]  (which  may  be  done  in  practice  by  using  a 
nomographic  slide  rule)  by  applying  the  angles  of  elevation 
directly  in  order  to  take  care  of  tlie  variation  of  density  in 
the  vertical  direction. 

Professor  Eubini  has  succeeded  in  an  original  and  ingenious 
manner  to  establish  the  following  ecjuations : 

fill  —  tan  6  fhi- 
d(j>  =  g 


"dT- 


T'-'(tan</>— ;an6) 
from  which  we  get  by  writing  dy 
V 


g  tan  4, 
0, 


-tanOI 

'■     v 

ig  dy  = 

/  tan<i\  (ix     ,  ^n-        I 

I  1— ■ ^  1=  9 +  ^  r/ytanrf, 

\  tanO/      -^S.^        d'        V 

By  using  the  same  method  the  preseu 
itaining 

,  /sin  a  \  all'    ,    ^  / 

I —  cos  a    =  <7  cos  (^ Y  T  I 

\  tan  V  J  d  »  \ 


C  cos 


s<^j 

,[9] 


C    cos  4>  / 
By  using  the  same  method  the  present  writer  succeeded  in 
obtaining 

all'       /  \&  IF 

<7  cos  4,  — -  -)-  r|  g  sm  </,  +  cf(V)   I— j^ 

[11] 

in  wliich  the  balhstic  eoefificieney  for  the  sake  of  convenience 
in  anti-aircraft  tire  calculations  is,  contrary  to  the  usual 
jiractice,  expressed  by  the  following  equation: 

a' 

c  =  0  896  -  8,„/ 

P 
where  0,,,  is  the  average  density;   0.896  i  is  the  "form"  co- 
efficient as  applied  to  a  projectile  of  the  type  having  a  com- 
plete ogive  of  two  radial  calibers. 

The  three  formulae,  [9],  [10]  and  [11],  are  of  the  greatest 
utility  for  purposes  of  calculation. 

Ill  tables  of  anti-aircraft  firing  preeminent  imporlauce  must 
be  given  to  fuse  timing.  Hence,  while  the  above  formulae  may 
be  considered  to  have  the  same  values  as  if  they  were  ex- 
pressing at  the  same  time  a  formal  solution  of  problems  of 
anti-aircraft  ballistics,  they  cannot  be  correctly  applied  to 
the  case  of  formula  [4] ;  that  is,  to  the  calculation  of  all 
"  time  "  elements. 

In  the  Italian  RIvista  di  Artiglieria  e  Genio  two  papers 
concerning  the  above  matter  were  published  iu  1916  and  1917, 
first  l)y  the  author  and  then  by  the  well-known  artillerist, 
Bianci.  In  the  present  article  the  author  proceeds  to  give  a 
more  simple  and  direct  solution  than  any  given  in  the  two 
papers  cited  above. 

If  we  consider  that  at  P,  Fig.  7,  is  projected  some  point 
of  an  anti-aircraft  trajectory  which  is  being  calculated,  then 
by  adhering  to  the  hypothesis  of  direct  resistance  and  by 
applying  the  Siacci  foi-mulje  for  retardation  as  given  in 
Ronca's  Ballistica  (in  formute  54  on  p.  149),  and  finally  by 
resolving  the  force  of  gravity  into  two  forces — one  parallel 
to,  and  the  other  at  right  angles  to,  the  direction  of  motion, 
the  writer  applies  the  principle  of  conservation  of  energy  and 
obtains 


dv        vdv 
It         ds' 
and   for  centripetal  acceleration 

v'       rd^ 


=  —  cf(v)  —  g  sin  0 


ds 


=  —  g  cos  G 


where  p  is  the  radius  of  curvature.    From  this  we  easily  deduce 

—  vdv 


ds  = 

dt  = 

d6  =  cos  0 


(/sin  6  +  cf(v) 

—  dv 
gsmQ  +  cf(v) 

g(i^ 

v[g  sinG  +  cfCv)] 


Substituting  for  - — -  the  expression,  c,  =  -^ where  6,n  is 

sm  e  sm  Gm 

the  average  value  of  G,  we  obtain 

y 


Fig.   0    Trajectories  of  Anti-Aikcbatt   Shells  Having   the 
Same   Initial  A'elocity 


Fig.  7   Anti-aircraft  Shell  Tra.iectouy 

cos  G         p  t'  —  gdv 

""cosi^J  J-   v[g  +  cj{v)] 

notation 
pl£ 


Then,  using  the  notation 


B(v)  = 


.1200 


gdc 


vlg  +  cjiv)] 

and  further  using  the  notation  e""'>=  I(v),  the  writer  obtains- 


cos  G  =  cos  (j> 


liv) 


Likewise  it  is  easy  to  deduce 
1 


{=- 


sin  Gu 
1 


sin  G„ 


S{v)  —  S(r) 

7'(r)  —  riF) 
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where 


S{v)  = 


T(v) 


-s: 


vdv 


1200  ctv 


9  +  cJ(v} 
Xow.  since  dy  =  sin  6f?s  and  dx  =  cos  6ds 


T\-e  Jiave  (/  =  sm  OmS 


anil  hence 


"where 


and  dx  =  cos  <^ 


cos<^ 


rdr 


/(r) 


/(D    (7sine-t-c/(r 


/(F)    sin 


re:[-^^<'-'— "'"'] 


-Mr)  = 


j; 


.12011      /,r|iY/i- 


fl^  +  c,/(^■) 


There  is  no  difficulty  in  calculating  and  tabulating  with 
respect  to  v  and  c^  the  functions  7,  ^,  <S'  and  T ,  and  this  will 
give  a  complete  solution  of  the  problem  provided  the  method 
of  calculating  the  average  function  sin  9m  be  given. 

The  writer  considers  it  unnecessary  to  try  to  solve  this  far 
more  difficult  part  of  the  problem,  since,  from  a  practical 
point  of  TOW,  the  results  would  be  of  little  value.  As  a  matter 
of  fact,  tables  can  be  constnieted  so  as  to  make  the  interpola- 
tion very  easy,  and  it  is  always  possible  in  practice  to  use 
such  a  subdivision  as  would  make  it  possible  to  give  with  rea- 
sonable correctness  to  sin  6m  such  a  value  that  the  function 
sin  6  may  apply  to  the  origin  of  the  required  arc.  {Rivista 
Maritima,  vol.  50,  no.  10,  October  1917,  pp.  29-38,  2  tigs. 
tmA) 

M^NUFACTUKE    OF    THE    U.    S.    75-MlLLJMETER    ShELL,    Erik 

Oberg.  Machinery,  vol.  24,  no.  7,  March  1918,  pp.  590-596, 
15  figs.  First  installment  of  a  very  interesting  series  of 
articles.     The  discussion  is  of  a  purely  practical  nature. 

Gas  AVarfake,  S.  J.  M.  Auld.  Scientific  American  Supple- 
ment, no.  2200,  March  2,  1918,  pp.  142-144. 

Poisonous  Gas  in  Warfare:  Application,  Prevention, 
Defense,  and  Medical  Treatment.  Professional  Memoirs, 
Corps  of  Engineers,  United  States  Army  and  Engineer  De- 
partment at  Large,  vol.  9,  no.  48,  November-December,  1917, 
pp.  758-784. 

The  Manufacture  op  the  Lewis  Machine  Gun,  Frank 
A.  Stanley.  American  Machinist,  vol.  48,  no.  7,  February  14, 
1918,  pp.  265-273,  figs.  12-20  (Part  2).  Continuation  of 
description  of  the  details  of  manufacture  of  the  Lewis  machine 
gun,  a  valuable  contribution  of  a  practical  nature. 

The  i\lADSEN  AND  Bergman,  1915,  Models  of  Automatic 
Rifles  L'sed  bt  the  German  Infantry.  Professional 
Memoirs,  Corps  of  Engineers,  United  States  Army  and  En- 
gineer Department  at  Large,  vol.  9,  no.  48,  November-Decem- 
ber, 1917,  pp.  706-707,  2  figs. 

Manufacturing  Time  Fuse  Rings,  Donald  A.  Baker. 
Machinery,  vol.  24,  no.  7,  March  1918,  pp.  612-614,  6  figs. 

How  Semisteel  Shells  Are  Being  Made  in  France,  E. 
Ronceray.  The  Foundry,  vol.  46,  no.  3  (whole  no.  307), 
March  1918,  pp.  93-96.  The  Iron  Trade  Review,  vol.  62,  no. 
11,  March  14,  1918,  pp.  666-668.  Paper  on  the  manufacture 
of  cast  semi-steel  shells,  based  on  the  French. 


Tests  of  Browning  Machine  Guns.  The  Iron  Age,  vol. 
101,  no.  10,  March  7,  1918,  p.  629. 

Manufacturing  Base  Plugs  for  the  80  Mark  VIII  Time 
Fuse,  John  Campbell.  American  Machinist,  vol.  48,  no.  10, 
March  7,  1918,  pp.  414-417,  18  figs. 

Pressure,  Statical  and  Dynamical,  F.  W.  Jones.  Arms 
and  Explosives,  vol.  26,  no.  305,  February  1,  1918,  pp.  20-22, 
2  figs.  The  question  of  the  statical  and  dynamical  pressures 
is  here  applied  to  the  design  of  lead  crushers.  The  article  is 
an  interesting  contribution  to  this  comparatively  little  known 
subject. 

Manufacture  of  the  75-mm.  High  Explosut;  Shell,  S. 
A.  Hand.  American  Machinist,  vol.  48.  no.  11,  March  14. 
1918,  pp.  435-439,  9  figs. 

Heat-Treating  3-In.  Shrapnel  Shells.  American  Ma- 
chinist, vol.  48,  no.  11,  March  14,  1918,  pp.  441-442,  il- 
lustrated. 

Power-Plant  Engineering 

Waste  Prevention  in  Power  Plants,  Victor  J.  Azbe. 
The  Iron  Trade  Review,  vol.  62,  no.  7,  February  14,  1918,  pp. 
421-428,  13  figs. 

Ninety-Five  Thousand  Kilowatt  Addition  to  North- 
west Station.  Power,  vol.  47,  no.  11,  March  12,  1918.  pp. 
354-358,  (i  figs. 

Pumps 

Reliability  of  Pumping  Station  Design,  Clarence  Gold- 
smith. Journal  of  The  American  Water  Works  Association. 
vol.  4,  no.  4,  December  1917,  pp.  432-446. 

Some  Costs  of  Maintenance  of  Motor-Driven  Deep- 
Well  Pumps,  Melvin  L.  Enger.  Journal  of  the  American 
Water  Works  Association ,  vol.  4,  no.  2,  .June  1917.  pp.  190- 
191,  2  tables. 

Some  Tests  on  Motor-Driven  Deep-Well  Pumps,  I.  W. 
Fisk  and  P.  S.  Biegler.  Journal  of  the  American  Water 
Works  Association,  vol.  4.  no.  2.  June  1917,  pp.  239-251,  9 
figs. 

Railroad  Engineering 

Electric  Boiler  Heating  for  Steam  Locomotives,  W. 
Kummer.  {Schweiz.  Bauzeitung ,  1917.  Elektrot.  u.  Maschinen- 
bau,  35.  pp.  434-435,  Sept.  9,  1917.  Abstract).  This  article 
suggests  that  electric  boiler  heating  offers  economic  advantages 
on  Swiss  steam  railways;  there  are  also  criticisms  by  other 
writers.  Kummer  considers  that  electric  heating  can  compete 
with  coal  firing  for  boilers  at  the  present  price  of  coal  in 
Switzerland.  Any  kind  of  current  may  be  employed  so  long 
as  it  is  transmitted  at  high  enough  pressure.  The  accompany- 
ing table  gives  data  for  three  types  of  Swiss  st«am  railways 
referred  to  traffic  in  ton-km.  (total  weight). 

Assuming  feedwater  at  30  deg.  cent.,  the  heat  expenditure 
for  steam  as  used  on  locomotives  averages  635  kg-cal.  per  kg. 
for  saturated  steam  and  700  kg-cal.  per  kg.  for  superheated 
steam.  On  the  basis  of  1  kg-cal.  =  1.16  watt-hr.,  and  allowing 
86  per  cent  efficiency  for  saturated  steam  or  81  per  cent  for 
superheated  steam  between  the  line  feeding  point  and  the  steam 
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raised,  we  have  an  energy  consumption  oi'  857  watt-lir.  per  kg. 
with  saturated  steam,  and  1000  watt-hr.  per  kg.  with  super- 
heated steam.  Lines  3  (a),  (b)  in  the  table  show  the  much 
higher  efRciency  of  direct  electric  drive,  compared  with  electric 
heating  of  steam  boilers.  Lines  4  (a),  (6)  are  based  on  lines 
(1)  and  (3),  and  on  coal  at  100  i'r.  per  ton  and  electrical 
energy  at  1.5  Rp,  per  kw-hr.  Under  these  conditions  electric 
heating  is  10  per  cent  cheaper  than  coal  firing.  Allowing  0.043 
to  0.055  Rp.  per  ton-km.  for  working  line  costs,  and  from  0.015 
to  0.01  Rp.  per  ton-km.  for  the  conversion  of  steam  locomo- 
tives to  electric  heating,  the  cost  of  electric  heating  would  be 
practically  equal  to  that  of  coal  firing.  Kummer  suggests  that 
tests  be  made  on  an  electric  railway  with  a  steam  locomotive 
fitted  for  electric  heating. 


Swiss 

Rliaotian 

Gotthard 

Mountain 

Railway 

Railway 

Railways, 

Circuits 

1  to4 

1     Coal  consumption,  kg.  per  ton-km 

0.100 

0.080 

0,075 

"2     Steam  consumption,  kg.  per  ton-km.: 

0.700 

0  560 

0  525 

0  600 

0  480 

0.450 

3     Electrical  energy  at  feeding-point  of  the  line, 

watt-hr.  per  ton-km.: 

600 

480 

450 

(6)      Direct  electric  drive 

48.1 

46  to  47 

45  to  46 

4     Cost  of  steam,  rappen  per  ton-km.; 

1  00 

0  80 

0  75 

(6)     Klectric     boiler     heating     (excluding 

working    cost    for    hne,    and    loco. 

0,90 

0.72 

0  675 

L.  Thormann  criticises  the  practicability  of  the  proposed 
system.  .  This  writer  allows  1  kw-hr.  per  kg.  of  steam  at  work- 
ing pressure;  and  an  energy  consumption  with  electric  boiler- 
heating  equal  to  about  10  times  that  with  electric  locomotives. 
If  there  is  a  heating  surface  of  250  m."  already  available  on 
the  locomotive  to  be  converted,  approximately  another  650  m." 
would  have  to  be  provided,  with  a  construction  weight  of  52 
tons.  Probably  the  extra  weight  of  the  electrically  heated 
boiler  would  be  60  to  80  tons,  excluding  transformers,  which 
would  probably  be  necessary,  and  would  add  another  80  tons 
to  the  dead  weight.  The  crucial  point  seems  to  be  the  heating 
surface  required.  Thormann's  estimate  is  much  higher  than 
Rummer's,  owing  partly  to  his  assuming  that  there  is  no 
considerable  heat  storage,  so  that  the  heat  equivalent  of  elec- 
trical energy  supplied  would  have  to  correspond  with  the  in- 
stantaneous steam  demand.  Thormann  concludes  that  the 
weight  of  an  electrically  heated  boiler  and  locomotive  would 
be  two  or  three  times  that  of  an  ordinary  steam  locomotive; 
the  former  would  be  costly  and  increase  materially  the  specific 
energy  consumption,  so  that  energy  would  have  to  be  obtain- 
able at  1.5  centimes  (rappen)  per  kw.-hr.  to  compete  with  coal 
firing.    This  price,  at  the  line  wire,  cannot  be  realized. 

In  his  reply,  Kummer  asserts  that  2750  kw.  at  the  line  would 
provide  417  hp.  at  the  wheel  rim  of  an  electrically  heated  loco- 
motive, suf&cing  to  propel  a  total  weight  of  350  tons  at  25 
km.  per  hr.  up  a  1:100  gradient.  Thormann's  assumption  of 
917  xn."  heating  surface  for  1036  hp.  (at  rim)  corresponds  to 
1.13  hp.  per  m.°,  whereas  4  to  6  hp.  per  m.^  is  commonly  ob- 
tained with  locomotive  boilers  providing  saturated  steam,  and 
6  to  8  hp.  per  m."  with  superheated  steam.     Kummer  does 


not  agree  that  the  locomotive  weight  would  be  much  increased 
by  electric  heating;  as  compared  with  plain  electric  drive,  the 
electrically  heated  boiler  would  be  able  to  a(!(nimulate  energy 
during  station  stops  and  while  running  downhill. 

A.  Trautweiler  suggests  that  surplus  electrical  energy  if 
available  free,  could  be  used  advantageously  to  preheat  feed- 
water  for  locomotives  up  to  90  deg.  cent,  or  so  in  stationary 
plants  at  depots.  At  a  medium-sized  depot  250  m.'  of  feed- 
water  might  be  required  daily  for  20  locomotives.  If  5000  kw. 
spare  capacity  be  available  for  5  hr.  each  night  at  an  adjacent 
power  station,  this  could  be  utilized  (at  80  per  cent  efBciency) 
to  warm  the  250  m."  of  feedwater  through  70  deg.  cent.  This 
would  correspond  to  a  saving  of  3000  kg.  coal  per  diem.  Even 
on  the  basis  of  peace  prices  for  coal,  this  saving  would  cover 
the  costs  and  charges  on  the  preheating  equipment.  (Science 
Abstracts,  Section  B — Electrical  Engineering,  vol.  21,  pt.  1, 
no.  241,  January  31,  1918,  pp.  1-2) 

A  Scientific  Study  of  Railway  Track  Under  Load. 
Progress  report  of  investigations  carried  on  for  a  period  of 
over  five  years  by  a  special  joint  committee  of  the  American 
Society  of  Civil  Engineers  and  the  American  Railway  Engi- 
neering Association. 

The  proper  conception  of  the  fundamentals  underlying  the 
action  of  track  under  load  may  be  had  only  by  considering 
the  track  as  an  elastic  structure  under  load.  The  wheel  loads 
are  applied  on  the  top  of  the  rails ;  the  rails  are  flexible  beams 
which  rest  on  flexible  supports  (ties) ;  and  the  ballast  and 
roadway  on  which  the  ties  rest  are  themselves  yielding  or 
flexible.  Due  to  the  stiffness  of  the  rail  and  the  yielding  of 
its  supports,  the  load  from  a  wheel  will  be  distributed  over  a 
number  of  ties,  and  the  amount  of  yielding  of  the  supports 
affects  the  values  of  the  moments  and  stresses  developed  in  the 
rail. 

The  properties  of  elasticity  and  stiffness  in  the  rail,  the  tie, 
the  ballast  and  the  roadway  enter  in  a  complex  manner  into 
the  development  of  the  stresses  in  a  track  structure,  the  rela- 
tive stiffness  of  the  various  parts  affecting  the  results  in  any 
one  part.  The  spacing  of  the  wheels  of  locomotives  and  cars 
longitudinally  along  the  track  also  influences  the  division  of 
the  load,  and  hence  the  value  of  the  stresses  developed  in  rails, 
ties  and  ballast. 

The  method  of  analysis  of  track  action,  which  is  based  on 
the  assumption  of  a  continuous  elastic  support  under  the  rail, 
has  been  found  to  be  the  most  convenient  and  most  compre- 
hensive in  its  applications  to  the  present  investigation.  The 
assumption  of  a  continuous  support  in  place  of  tie  supports 
is  not  an  element  of  serious  inaccuracy  for  the  close  tie  spacing 
and  large  rail  sections  used  on  the  American  railroads. 

A  new  term,  "  modulus  of  elasticity  of  rail  support,"  has 
been  introduced  to  measure  the  vertical  stiffness  of  the  rail 
support,  and  may  be  defined  as  the  pressure  per  unit  of 
length  of  each  rail  required  to  depress  the  track  one  unit.  It 
represents  the  stiffness  and  ability  to  yield  of  tie.  ballast  and 
roadway,  but  does  not  involve  the  stiffness  of  the  rail.  As 
applied  to  ordinary  track,  the  load  on  one  rail  required  to 
depress  one  tie  one  unit,  divided  by  the  tie  spacing,  will  give 
the  modulus  of  elasticity  of  raO  support. 

The  fundamental  condition  on  which  tiie  analysis  is  based 
is  that  the  track  depression  at  any  point  and  the  upper  pres- 
sure of  the  rail  per  unit  of  length  at  the  same  point  are 
directly  proportional  to  each  other ;  in  other  words,  p  =  uy. 

The  following  notation  is  used  here  (compare  Fig.  8)  : 

P  =  wheel  load  on  a  rail  at  the  point  which  will  be  used  as 
the  origin  of  abscissse 
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E  =  modulus  of  elasticity  of  steel 

I  =  moment  of  inertia  of  section  of  the  rail 

y  =  depression  of  rail  at  any  point,  x,  it  being  assumed 
that  there  is  no  play  or  backlash  in  the  track ;  down- 
ward displacement  of  a  rail  is  negative;  however,  in 
the  applications  to  track,  the  ordinary  downward 
depressions  of  track  will  be  spoken  of  as  positive 

p  =  upward  pressure  against  rail  per  unit  of  length  of  rail 
at  any  given  point 


Momenh. 


Fig.    8     Distribution    of    Depression    and   Bending    Moment 
FOR  A  Single  Load 


Pig.  9     Stress-Distribution  Diagrams  fob  Static-Load  Tests 
with  Mikado  Locomotive 

M  =  an  elastic  constant  which  denotes  the  pressure  per  unit 
of  length  of  each  rail  necessary  to  depress  the  track 
(rail,  tie,  ballast  and  roadway)    one  unit;  for  the 
system  of  units  ordinarily  used,  it  will  be  expressed 
in  pounds  per  inch-  of  length  of  rail  required  to 
depress  the  track  1  in. ;  u  represents  the  stiffness  of 
the  track,  and  involves  conditions  of  tie,  ballast  and 
roadway;  it  is  termed  the  modulus  of  elasticity  of 
rail  support 
M.  =  bending  moment  in  rail  at  any  point. 
The  formulae  for  the  bending  moment  in  the  rail,  the  shear 
and  the  intensity  of  the  pressure    (p)    against  the  raU  are 
obtained  from  the  differential  equation  of  equilibrium  of  a 
beam.     To  find  the  effect  of  a  combination  of  wheel  loads  on 
the  track  depressions  and  the  pressures  and  the  bending  mo- 
ment in  the  rail  as  may  occur  with  the  given  type  of  locomo- 
tive, the  equations  and  diagrams  for  a  single  wheel  load  may 
be  applied  by  the  use  of  the  principle  of  superposition;  that 
is,  by  considering  that  at  the  given  point  along  the  rail  the 
combined  effect  of  two  or  more  wheel  loads  is  the  algebraic 
sum  of  the  effects  of  the  individual  wheel  loads. 

Two  main  types  of  tests  were  carried  out :  namely,  static- 


load  tests  and  moving-load  tests.  In  all  moving-load  tests, 
except  at  very  low  speeds,  steam  was  shut  off  as  the  locomotive 
approached  the  test  section  of  the  track.  It  was  found  that 
the  tractive  effort  of  the  locomotive  produced  an  appreciable 
effect  on  the  rail  stresses  which  was  somewhat  variable,  and 
it  was  decided  to  eliminate  this  variable  when  the  effect  of 
speed  only  was  studied. 

As  regards  depression  of  track,  little  difference  was  found 
in  the  depression  for  the  load  over  a  tie  and  for  the  load  mid- 
way between  ties,  though  both  in  the  one-axle  and  two-axle 
loads  the  depression  is  generally  somewhat  greater  for  the 
load  overhead  tie.  There  is  a  marked  difference,  however,  in 
the  magnitude  of  depression,  according  to  the  condition  of  the 
track,  freshly  tamped  track  having  a  smaller  depression  under 
load  than  track  which  has  been  subjected  to  the  action  of  traffic 
for  a  considerable  time  after  surfacing. 

Load-stress  diagrams  for  gage  lines  at  the  point  of  applica- 
tion of  load  in  the  case  of  one-axle  load  and  at  the  points  of 
application  of  load  in  -the  case  of  two-axle  loads  were  secured 
and  the  average  of  the  stresses  at  the  two  points  being  plotted 
in  the  latter  case.  Here  again  little  difference  is  to  be  found 
in  the  rail  strjess  under  the  load  for  a  load  over  a  tie  and  for 
a  load  midway  between  ties,  but  rail  stresses  differ  noticeably, 
according  to  the  condition  of  the  track,  freshly  tamped  track 
giving  small  stresses.-  For  a  rail  of  85-lb.  section,  the  stress 
in  rail  in  an  untamped  track  was  found  to  be  as  much  as  6000 
lb.  per  sq.  in.  more  than  in  a  freshly  tamped  track. 

An  interesting  series  of  static-load  tests  was  carried  out  with 
a  Mikado  locomotive  on  rails  of  85-lb.  and  100-lb.  sections. 
The  static  distribution  diagrams  shown  in  Fig  9  have  been 
derived  from  these  tests.  It  is  found  that  the  maximum 
stresses  in  the  rails  are  directly  under  the  wheels,  positive  mo- 
ment being  developed  at  these  points  and  negative  moments 
at  points  between  the  wheels.  The  stress  under  the  inner  two 
drivers  and  that  under  the  front  driver  is  generally  somewhat 
greater  than  that  under  the  real  driver. 

Values  of  the  modulus  of  elasticity  of  support  were  calcu- 
lated from  the  track  depressions  expressed  in  pounds  per  inch 
of  rail  length  necessary  to  depress  the  track  one  inch. 

There  seems  to  be  some  tendency  toward  a  higher  value  of 
the  modulus  in  the  track  having  the  heavier  strain.  It  is  ap- 
parent that  the  character  and  condition  of  the  track  greatly 
influences  the  magnitude  of  the  modulus  of  elasticity  of  rail 
support. 

Tables  were  compiled  showing  the  effect  of  speed  as  a  per- 
centage of  the  stress  in  the  raU  at  5  m.p.h.  for  each  mile-per- 
hour  increase  of  speed  greater  than  5  m.p.h.  In  this  connec- 
tion it  appears  that  heavier  rail  sections  g^ve  a  somewhat 
higher  proportional  increase  of  stress  with  increase  of  speed 
than  the  lighter  sections;  also  the  heavier  rail  gives  a  much 
higher  bending  moment  coefficient  than  the  lighter.  (Proceed- 
ings of.  the  American  Society  of  Civil  Engineers.) 

New  2-6-4  Type  Tank  Locomotive  Southeastern  & 
Chatham  Railway.  The  Railway  Gazette,  vol.  28,  no.  6, 
February  8,  1918,  pp.  159-164,  7  figs. 

Screw  Spikes  Unsatisfactory  on  Pennsylvania  Lines. 
Engineering  N eics-Record,  vol.  80,  no.  9,  Februai-y  28,  1918, 
p.  413. 

Causes  of  Split-Heads  in  Rails.  The  Iron  Trade  Review,. 
vol.  62,  no.  9,  February  28,  1918,  pp.  544-547,  6  figs. 

Wheel  Contacts  on  Railheads,  George  H.  Barbour. 
Proceedings  of  The  Engineers'  Society  of  Western  Pennsyl- 
vania, vol.  33,  no.  8,  November  1917,  pp.  489-522,  22  figs. 
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A  New  Scale  Test  Car,  A  Christopher.  Bailway  Age, 
vol.  64,  no.  7,  February  15,  1918,  pp.  371-372,  1  flg. 

Internal  Strains  in  Steel  Rails,  James  E.  Howard. 
New  Efiffland  Railroad  Club,  Januai-y  8,  191B,  pp.  279-305. 
Further  presentation  of  the  valuable  results  experimentally 
secured  by  the  present  writer. 

La  Contrb-Vapeur  sa  Puissance  son  Emploi  Actuel,  M. 
A.  Herdner.  Description  and  extensive  discussion  of  a 
counter-pressure  brake.  This  brake,  while  practically  un- 
known on  British  and  American  railways,  has  still  a  certain 
amount  of  application  on  French  and  especially  Spanish  and 
Italian  lines.  It  operates  by  using  the  engine  as  an  air 
compressor  driven  by  the  weight  or  momentum  of  the  train, 
and  is  of  some  value  on  railroads  operating  with  head 
grades.  Mimoires  et  Compte  Rendu  des  Travaux  de  la 
Societe  des  Ingenieurs  Civils  de  France,  Bulletin  de  Juin- 
Septembre  1917,  8  Serie,  70  Annee,  nos.  6-9,  pp.  523-631,  67 
figs.,  10  tables. 

The  Kearney  High-Speed  Railway,  E.  W.  Chalmers 
Kearney.  Journal  and  Transactions  of  the  Society  of  En- 
gineers, vol.  8,  no.  12,  December  1917,  pp.  307-356,  illustrated. 

A  New  Locomotive  Superheater  Header.  The  Railway 
Gazette,  vol.  28,  no.  7,  February  15,  1918,  p.  188.  Description 
of  a  simplified  header  in  which  there  are  no  special  fastening 
device,  fittings  and  appliances  for  the  insertion  and  removal 
df  steam  tubes. 

Dynamic  Augment — Need  and  Means  of  Reducing  It,  E. 
W.  Strong.  Official  Proceedings  of  the  New  York  Railroad 
Club,  vol.  28,  no.  4,  pp.  5183-5229,  6  tables. 

Intensive  Locomotive  Development,  0.  S.  Beyer,  Jr. 
Railway  Mechanical  Engineer,  vol.  92,  no.  3,  March  1918,  pp. 
131-133   (to  be  continued). 

Resilient  Chairs  and  Ferro-Concrete  Sleepers.  En- 
gineering, vol.  105,  no.  2721,  February  22,  1918,  pp.  191-193, 
16  figs. 

Refrigeration 

Relation  between  Efficiency  of  Refrigerating  Plants 
and  the  Purity  op  Their  Ammonia  Charge,  F.  W.  Frerichs. 
An  extensive  experimental  investigation  in  which  it  is  shown 
that  the  quality  of  the  ammonia  charge  has  an  important  bear- 
ing upon  the  operation  of  the  ice  plant.  In  order  to  minimize 
considerable  losses  due  to  operation  of  absorption  in  ice  ma- 
chines with  impure  ammonia,  the  writer  recommends  using 
liquid  anhydrous  ammonia  of  known  purity  and  pure  distilled 
water  for  charging  absorption  plaats.  He  calls  further  atten- 
tion to  the  fact  that  the  question  of  purity  of  water  is  of 
real  importance.  (The  Journal  of  Industrial  and  Engineering 
Chemistry,  vol.  10,  no.  3,  March  1,  1918,  pp.  202-211,  7  figs., 
4  tables.) 

The  Economy  op  a  Refrigerating  Power  Plant,  Victor 
J.  Azbe.  Journal  of  The  Engineers'  Club  of  St.  Louis,  vol. 
3,  no.  1,  January-February  1918,  pp.  6-21,  11  tables. 

Research 

The  Aerodynamic  Laboratory  at  Leland  Stanford 
Junior  University  and  the  Equipment  Installed,  with 


Special  References  to  Tests  on  Air  Propellers,  Prof.  Wm. 
F.  Durand.  Aerial  Age  Weekly,  vol.  6,  no.  24,  February  25, 
1918,  pp.  1070-1072. 

U.  S.  Metals  Refining  Co.'s  New  Laboratory  at  Chrome, 
N.  J.,  B.  B.  Hood.  Engineering  and  Mining  Journal,  vol.  105, 
no.  10,  March  9,  1918,  pp.  451-454,  5  figs. 

Industrial  Research  Laboratories,  F.  K.  Richtmyer. 
The  Sibley  Journal  of  Engineering,  vol.  32,  no.  6,  March  1918, 
pp.  80-81. 

Research  and  the  Industries,  P.  G.  Nutting.  The  Sibley 
Journal  of  Engineering,  vol.  32,  no.  6.  March  1918,  pp.  81-84. 

A  Mixed  Pressure  Steam  Turbine.  Power  Plant  En- 
gineering, vol.  22,  no.  5,  March  1,  1918,  pp.  195-197,  2  figs. 

Steam  Engineering 

A  50,000  Sq.  Ft.  Condenser.  Description  of  a  surface  eon- 
denser  serving  a  30,000-kw.  turbine.  One  of  the  interesting 
features  of  its  construction  is  the  use  of  a  special  design  of 
expansion  joint,  shown  in  Fig.  10.  It  is  13  ft.  in  diameter  and 
consists  essentially  of  a  fairly  close-fitting  cast-iron  sleeve,  so 
formed  as  to  permit  a  manometric  column  of  mercury  to  make 
a  seal  to  prevent  air  leakage  and  at  the  same  time  permit  of 
a  free  motion  of  the  upper  and  the  lower  halves  of  the  joint 
relative  to  each  other.  The  upper  part  of  the  joint  is  built 
so  that  if,  for  any  reason,  the  mercury  arrangement  should 
fail,  an  ordinary  slip  joint  with  soft  packing  could  be  used, 
the  place  for  it  being  indicated  in  the  figure  as  "  Rope  for 
Packing." 

The  dotted  portion  marked  "  Expansion  Joint  Clamping 
Block  "  at  the  lower  left  part  of  the  figure  is  not  used  when 
the  joint  is  in  service.  It  is  simply  an  arrangement  whereby 
the  two  portions  of  the  joint  can  be  fastened  together  for 
shipment,  and  is  removed  after  the  joint  is  in  place. 

Some  such  type  of  joint  was  necessary,  because  the  great 
vertical  distance  between  the  condensers  and  the  turbines  en- 
tailed an  extraordinarily  great  expansion  in  case  the  apparatus 
should  be  much  changed  in  temperature.  The  mercury  expan- 
sion joint  can  take  up  an  indefinite  amount  of  expansion, 
whereas  a  copper  joint  might  ultimately  fail  with  the  great 
distortion  necessary.  (Power,  vol.  47,  no.  9,  February  26, 
1918,  pp.  282-285,  4  figs.,  d) 

The  50,000-Kilovolt-Amperb  Connors  Creek  Turbines. 
The  Connors  Creek  plant  of  the  Detroit  Edison  Company  was 
planned  to  contain  six  25,000-kva.  machines.  Three  of  them 
were  installed  between  1915  and  1917,  but  when  the  fourth 
unit  came  up  for  consideration  it  was  found  that  the  develop- 
ment of  large  turbine  units  had  progressed  to  such  a  point 
that  it  would  be  desirable  to  install  a  unit  of  greater  capacity 
than  originally  planned.  Hence,  instead  of  the  original  con- 
templated 25,000-kva.  units  it  was  decided  to  install  two  50,000- 
kva.  machines,  one  of  which  is  now  being  placed. 

This  turbine  is  of  the  disk  type.  It  has  twenty-one  stages 
as  against  nine  in  the  smaller  machines,  but  is  only  15  ft. 
longer  overall  than  are  the  smaller  machines.  Other  dimen- 
sions are  also  much  smaller  than  one  would  expect  from  a 
direct  comparison  of  capacities.  The  weight  is  only  about  40 
j)er  cent  greater  than  that  of  the  earlier  models,  while  the 
speed  of  1200  r.p.m.  is  the  same. 

The  small  physical  size  in  comparison  with  the  earlier  units 
is  partly  due  to  refinements  in  design,  which  have  made  it  pos- 
sible to  greatly  decrease  the  distance  between  wheels  and  also 
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to  generate  higher  voltage,  viz.,  12,200  instead  of  4600.  The 
tremendous  capacity  in  a  single  turbine  barrel  and  in  a  single 
generator  is  given  by  the  size  of  the  exhaust  opening,  which 
is  rectangular  and  measures  12  by  18  ft.  in  the  clear.  The 
unit  is  supplied  with  steam  through  two  lines,  each  14  in.  in 
diameter,  and  the  steam  from  the  exhaust  passes  directly  down- 
ward through  a  short  expanding  neck  into  the  condenser, 
which,  like  the  turbine,  is  the  largest  yet  attempted  in  a  single 
shell.  It  is  also  unique  among  condensers  of  this  general  class 
in  that  it  is  arranged  for  but  one  water  pass.     The  circulating 


regards  the  size  of  storage  necessary :  It  E  =  available  energy 
in  kw-hr.,  ^4  =  heat  equivalent  =  859  kg-cal.  per  kw-hr.,  and 
7)  =  efficiency  of  evaporation ;  then  heat  W  transferred  to 
steam  =  TjEA,  and  if  t  =  feedwater  temperature  and  i  =  heat 
content  of  saturated  steam,  we  have  weight  of  steam  =  G  kg. 
=  -riEA/  (i  —  ().  Further,  let  Q  be  the  number  of  kg.  of  water 
in  reservoir  before  discharge,  D  the  weight  in  kg.  of  steam 
evajjorated  from  the  accumulator  during  discharge,  t^  =  the 
temi)erature  of  the  feedwater,  ui^  =  its  heat  content  (  =  t,),  t, 
the  temjierature  of  water  and  saturated  steam  in  accumulator 


Turbine  Exhaust 
Pipe  Flange 


Expansion--'* 

Joint  Clamping'  - 

Block 


Condenser  Shell   Flange 


I' Pipe  Tap.  Water- 
seal  Overflow 


Expansion    Joint'-' 
Sleeve   Pipe  Plugs 


Fig.  10    Details  of  the  Mercuby  Expansion  Joint  foh  Condensers 


water  enters  all  the  tubes  at  one  end  and  leaves  all  at  the 
other  end,  flowing  away  over  a  dam,  the  crest  of  which  is  so 
located  as  to  submerge  the  highest  tubes. 

In  order  to  prevent  an  excessive  cooling  of  the  condensate, 
special  devices  called  drain  plates  were  installed.  These  drain 
plates  are  formed  by  placing  light-weight  metal  plates  in  the 
steam  space  in  such  positions  as  to  catch  the  condensate  from 
the  upper  sections  and  lead  it  to  the  bottom  of  the  condenser 
without  allowing  it  to  come  in  contact  with  the  tubes  in  the 
sections  through  which  it  is  led.  These  plates  are  not  intended 
as  steam  guides  or  baffles,  and  their  successful  use  depends  on 
placing  them  in  such  positions  that  they  do  not  interfere  in 
any  manner  with  the  free  flow  of  steam.  (Power,  vol.  57, 
no.  8,  February  19,  1918,  pp.  255-256,  d) 

Steam-Eaising  by  Electeicity,  vfith  Heat  Storage,  E. 
Hohn  {Schweiz.  Bauzeitung ,  69.,  April  28,  1917.  Elektrot.  u. 
Maschinenbau,  35.  pp.  316-317,  July  1,  1917.  Abstract).  De- 
scribes tests  made  in  October,  1916,  by  the  Swiss  Union  of 
Boiler  Owners,  on  a  boiler  in  which  steam  was  raised  elec- 
trically. A  horizontal  cylindrical  boiler  with  flat  ends  had  28 
steel  tubes  of  27  and  28  mm.  diam.  and  1250  mm.  free  length. 
The  effective  heating  surface  in  contact  with  water  was  4.25 
sq.  m.  (34  tubes),  the  permissible  steam  pressure  2.5  atmos. 
Each  of  the  34  active  tubes  contained  a  spiral  niehrome  wire 
threaded  through  glass  beads  and  about  54  m.  long,  0.9  mm. 
diam.  and  with  a  specific  resistance  of  1  to  1.1  ohms.  For  con- 
venience in  control,  the  heating  spirals  were  arranged  in 
groups  of  18,  9  and  7.  Ajjproximately  the  current  consump- 
tion was  145  amp.  at  225  volts.  The  evaporation  in  two  tests 
was  12.8  and  13.5  kg.  per  hr.  per  sq.  m.  heating  surface,  and 
1.212-1.205  kg.  per  kw.-hr.,  respectively.  The  thermal  efiSciency 
of  the  boiler  is  89.8-90.5  per  cent. 

In  order  to  work  economically,  plenty  of  cheap  electrical 
energy  is  needed;  this  may  be  secured  by  applying  waste 
power  to  steam  raising  and  storing  heat  on  the  principle  of 
the  fireless  locomotive.  The  author  discusses  the  economy  of 
such  an  installation  in  which  100  hp.  of  waste  power  is  con- 
verted to  heat  during  12  hours  and  stored  in  this  form.     As 


at  pressure  /).  after  discharge,  mj.  and  i..  the  heat  contents  oi 
water  and  steam,  respectively,  tj  the  temperature  of  water  and 
saturated  steam  at  pressure  p^,  after  charging,  and  w„  \  the 
heat  contents  of  water  and  steam.  Then  the  heat  remaining 
in  the  accumulator  after  discharge  =  Q  —  D.  The  charging 
heat  =  EAt\  =  Q(w, —  w^)+D{w„  —  w^).  The  amount  of  Q 
which  can  be  "  self-evaporated  "  as  steam  is  D  =  Q  (w,  —  iv,)/ 
(im  —  w,).  Hence  §  =  £.471/ [w,  —  w,-\-x{w,  —  wj].  Know- 
ing the  weight  of  water,  Q,  the  volume  is  easily  calculated. 

Applying  these  equations  to  the  above  numerical  example, 
we  have  the  heating  surface  =  7.5  m."  corresponding  to  a  boiler 
800  mm.  in  diam.,  1600  mm.  between  tube  plates,  with  47  tubes 
of  27/32  in  in.  diam.  The  accumulator  water  content  Q  =  9370 
kg.  and  the  total  accumulator  volume  V  =  11.8  m.^,  corre- 
sponding to  a  cylindrical  vessel  of  1.5  m.  internal  diam.  and 
6  m.  high.  The  weight  of  steam  removable  from  the  accumu- 
lator is  i*  =  1020  kg.  The  efficiency  of  the  accumulator  is  94- 
95  per  cent,  and  of  the  whole  installation,  including  boiler,  82 
per  cent.  Of  the  electrically  generated  steam  G  =  1020  kg., 
960  kg.  can  be  recovered  from  the  accumulator,  corresponding 
to  a  coal  economy  of  about  130  kg.  per  day.  This  covers  inter- 
est and  depreciation  and  leaves  a  small  margin  for  current 
cost.  If  there  is  no  direct  charge  for  current  supply,  the  plant 
may  be  used  even  to  accumulate  heat  on  Sunday  for  use  during 
the  rest  of  the  week.  Neither  boiler  nor  accumulator  requires 
any  appreciable  attendance.  (Science  Abstracts,  Section  B — 
Electrical  Engineering,  No.  24.  December  31,  1917,  pp.  435- 
436) 

Theruiodynamics 

The  Gas-Film  Theory  in  Relation  to  Heat  Conduction, 
Halbert  T.  Gillette,  Mem. Am.Soc.M.E.  The  writer  starts  by 
citing  a  statement  by  Prof.  H.  L.  Callendar  on  the  adherence 
of  gas  films  to  solids,  and  the  paper  by  Irving  Langmuir 
(1912),  where  he  showed  that  the  film  of  quiescent  air  adher- 
ing to  incandescent  wires  is  0.17  in.  thick.  This  led  the  present 
writer  to  make  some  experiments  with  the  view  to  determining 
the  film  thickness  of  water. 
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He  found  that  at  low  temperatures  and  in  water  not  me- 
chanically stirred,  the  equivalent  film  thickness  of  water  is 
ahout  0.05  in. 

Next  the  writer  undertook  to  determine  the  equivalent  film 
thickness  of  steam.  In  this  respect  he  has  not  yet  secured 
sufficient  experimental  data  to  deduce  a  formula  for  all  con- 
ditions, but  claims  to  have  established  the  fact  that  the  equiva- 
lent film  thickness  of  steam  is  far  less  than  that  of  air,  which, 
if  correct,  is  of  material  importance. 

In  its  simplest  form,  the  film  theory  of  the  writer  is  graph- 
ically illustrated  in  Fig.  11.  There  a  temperature  gradient  is 
shown  from  t^  to  t^  through  two  gas  or  liquid  films  and  a  solid. 
This  figure  represents  heat  conduction  from  a  gas  or  liquid 
through  a  solid  to  a  gas  or  liquid.  Heat  flows  from  a  tempera- 
ture f,  through  a  film  of  thickness  d,  to  a  solid,  which  it  enters 
at  a  temperature  t.,  dropping  to  t^  and  thence  to  a  temperature 
d^.    While  the  actual  heat  gradients  through  gases  or  liquids 


t.= 


Fig.  11     Diagrammatic  Illustration  of  the  Film  Theory 

are  not  straight  lines,  for  simplicity's  sake  each  film  is  here 
assumed  to  conduct  heat  exactly  as  if  it  were  a  solid.  This 
may  be  legitimized  by  the  use  of  the  term  "  equivalent  film 
thicknesses."  If  by  H  we  denote  the  number  of  heat  units 
that  pass  through  this  system  in  one  houi',  by  l\,  k.,  and  k.^  the 
coefficients  of  heat  conductivities  of  the  respective  films,  the 
equation 

«,  —  t 

will  give  the  equivalent  film  thickness  when  the  other  factors 
are  known.  Usually  t„  is  not  known  directly,  but  if  we  know 
K,  d,  and  k,,  we  may  calculate  t..  —  t^  from  the  equation 

and  from  this  we  can  readily  deduce  t,,  or  if  the  films  are  of 
the  same  gas  or  liquid,  the  drop  in  each  film.  Also,  t^  can 
often  be  measured. 

The  writer  calculates  the  amount  of  heat  which  will  pass 
through  a  glass  window  from  a  room  whose  temperature  is  70 
deg.  fahr.  to  quiescent  air  outside  at  a  temperature  of  50  deg. 
fahr.,  assuming  that  the  plate  of  glass  is  1  ft.  sq.  and  Vs  in- 
thick.  This  calculation  is  based  on  a  table  reproduced  in  the 
original  article  and  giving  coefficients  of  heat  conductivity  for 
a  large  number  of  solids,  liquids  and  gases.  The  author  shows 
that  while  the  total  temperature  drop  is  20  deg.,  only  0.2  deg. 
is  the  share  of  the  drop  through  the  glass,  while  19.8  deg.  is 
the  drop  through  the  two  air  films,  which  clearly  shows  the 
extent  of  resistance  to  heat  transfer  offered  by  the  air  films 
as  compared  with  glass  an  eighth  of  an  inch  thick.  This 
result  was  secured,  however,  only  by  ignoring  the  heat  lost 
by  radiation  from  the  surface  of  the  glass. 


Furtlier,  the  influence  of  the  air  film  decreases  rapidly  when 
the  air  is  mechanically  agitated,  as  when  the  wind  is  blowing 
or  powerful  convection  currents  take  place.  This  is  one  of 
the  reasons  why  double  windows  or  double  glazing  is  so 
effective  in  reducing  heat  losses.  In  a  double  window  there 
are  four  air  films  instead  of  two,  and  a  strong  wind  can  reduce 
the  thickness  of  only  one  of  the  four. 

In  his  analysis  of  available  experimental  data  on  heat  trans- 
fer, the  author  was  struck  with  the  slight  resistance  offered 
by  steam.  By  deduction  he  secured  for  steam  a  coefficient  of 
conductivity  not  greatly  differing  from  that  for  air  at  the  same 
temperature,  but  found  that  steam  transfers  heat  many  times 
faster  than  does  air,  which,  in  his  opinion,  is  possibly  only 
because  the  equivalent  film  thickness  of  steam  is  much  less 
than  that  of  air.  Water  in  the  ashpit  of  a  boiler  has  long 
been  known  to  increase  fuel  efficiency  under  certain  conditions. 
The  author  believes  that  the  reason  for  it  is  that  the  steam 
film  facilitates  the  transfer  of  heat  through  the  boiler  tubes 
to  the  water  and  steam  film  on  the  other  side. 

Brief  indications  are  given  as  to  the  method  of  applying 
the  film  theory  as  exposed  here  to  the  design  of  windows  and 
heat-insulated  walls.  In  particular,  as  to  the  latter,  the  writer 
designed  a  heat  insulator  in  which  the  walls  are  hei-metically 
sealed,  and  the  space  between  filled  with  granular  or  fibrous 
material  and  a  gas  of  low  conductivity,  such  as  CO,  or  SO^. 
Such  a  gas-filled  insulator  has  more  than  double  the  heat  re- 
sistance of  an  ordinary  air-film  insulator  of  equal  thickness. 
(Engineeriny  and  Contrnctiitg,  vol.  47,  no.  26,  June  27,  1917, 
pp.  573-576,"  e*.4.) 

Thermodynamics  of  the  Throttle  Valve,  M.  Jakob. 
{Phys.  Zeits.  18.,  pp.  421-422,  Sept.  15,  1917.)  This  paper  is 
a  discussion  of  a  previous  communication  by  R.  Planck  [see 
Abs.  146  (1917)].     From  his  formula  [1],  namely: 

v/T  =  c°pW-A-    fl/r  (ZA/^p)  rdT  +  f  (p) 
Planck  derived  the  following  equation  of  state  [2]  for  the  air: 

V  =  RT/IO'  ■  p  —  0.0103  (8.9/T-"'7r  -f  ISpyi') . 
and  then  deduced  an  expression  [3]  for  the  cooling  produced 
during    reduction    to    atmospheric    pressure    by    the    throttle 
valve : 

A  =  —  i7.8p/r+'"°yr-  ^f'  /r. 

Schames  has  shown  [ibid.  p.  30,  1917]  Equation  [2]  to  give 
false  values  for  the  volumes,  and  Planck's  reply  to  his  criticism 
[Abs.  314  (1917)]  was  that  his  empirical  equations  only  held 
in  the  region  of  — 100  deg.  to  0  dog.  cent.,  and  from  70  deg.  to 
200  deg. ;  even  within  this  zone,  however,  v  deviates  too  strong- 
ly from  observation  values  and  at  the  higher  pressures  by  over 
10  per  cent.  Schames  has  not  supplied  the  cause  of  this 
variation  in  Equation  [1],  and  in  the  present  paper  this  is 
shown  to  be  essentially  due  to  the  assumption  made  by  Planck 
for  f(p).  In  order  to  modify  formula  [1]  so  as  to  hold  be- 
tween wide  limits,  Equation  [3]  must  be  suitably  replaced 
by  one  of  greater  validity.  Planck's  assumption  that  /  (p)  = 
E/IOV.  is  found  to  be  only  correct  when  the  conditions  are 
those  for  a  perfect  gas.  The  author  evolves  a  value  for  f(p) 
which  gives  results  correct  in  practice  to  1  per  cent.  Schames's 
criticism  is  also  met  by  a  suitable  modification  of  Equation 
[3].  {Science  Abstracts,  Section  A — Physics,  vol.  21,  pt.  1, 
no.  241,  January  31,  1918,  pp.  26-27.  The  formula  [1],  [2] 
and  [3]  above  are  given  as  printed  in  Science  Abstracts. — 
Editor.  ) 

The  Nernst  Theorem  and  the  Thermal  Expansion  of 
Solid  Bodies,  M.  B.  Weinstein.     {Ann.  d.  Physik,  53,  9.  pp. 
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47-48,  October  2,  1917).  lu  a  former  commuuieation  [Abs. 
520  (1917)]  the  author  has  shown  that  on  the  Planck  view  of 
Nernst's  theorem  it  does  not  of  necessity  follow  that  the  ther- 
mal expansion  of  bodies,  for  which  the  theorem  is  valid,  is  nil 
at  the  absolute  zero  of  temperature.  In  the  present  paper  the 
author  proceeds  to  deduce  the  same  result  from  Nernst's  ex- 
position of  his  own  theorem.  The  author  refers  to  his  own 
work  on  the  equation  of  state  for  solid  bodies,  where  a  similar 
result  is  found  for  many  substances.  Reasons  are  given  why 
Nernst's  statement  of  his  own  theorem  is  considered  preferable 
of  that  of  Planck.  (Science  Abstracts,  Section  A — Physics, 
vol.  21,  pt.  1,  no.  241,  January  31,  1918,  p.  23) 

On  the  Nehnst  Theory  of  Heat,  P.  S.  Epstein.  [Ann.  d. 
Physik,  53,  pp.  76-78,  October  2,  1917).  Weinstein  has  re- 
cently [Abs.  520  (1917)]  investigated  Planck's  explanation  of 
Nernst's  theory  of  heat.  This  he  has  modified  to  the  extent  of 
finding  that  the  entrojay  of  a  condensed  body  at  absolute  zero 
is  not  an  absolute  constant  but  may  be  dependent  on  the  pres- 
sure. The  present  author  now  puts  forward  a  thermodynami- 
cal  exposition  of  this  proposition,  and  this  points  to  Wein- 
stein's  assumption  being  incompatible  with  the  second  law  of 
thennodynamics.  (Science  Abstracts,  Section  A — Physics,  vol. 
21,  pt.  1,  No.  241,  January  31,  1918,  p.  23) 

Heat  Transmission  through  Building  Materials,  J.  A. 
Moyer,  J.  P.  Calderwood  and  M.  P.  Helman.  The  Pennsyl- 
vania State  College  Bulletin,  vol.  11,  no.  9,  September  1,  1917, 
pp.  55-62,  4  figs.,  3  figs. 
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The  Forces  Which  Act  Upon  a  Transmission  Line, 
Charles  R.  Harte.  Electric  Railway  Journal,  vol.  51,  no.  8, 
February  23,  1918,  pp.  364-366,  1  fig. 

Scrap  Metal  Baling  Press.  Engineering,  vol.  105,  no. 
2718,  February  1,  1918,  pp.  114-115. 

Post- War  Reconstruction  Arrangements.  Engineering, 
vol.  105,  no.  2718,  February  1,  1918,  pp.  123-125,  1  fig. 

Tables  de  Division,  H.  Chevalier.  Memoires  et  Compte 
Rendu  des  Travaux  de  la  Societe  des  Ingenieurs  Civile  de 
France,  8e  Serie,  70e  Annee,  no.  6,  Bulletin  de  Mai  1917,  pp. 

402-420. 

The  Application  of  Mechanical  Differentiation  to 
Engineering  Problems,  Armin  Elmendorf.  Journal  of  The 
Franklin  Institute,  vol.  185,  no.  2,  February  1918,  pp.  269- 
276,  2  figs. 

OiTENSiVE  Against  the  Submarine,  Joseph  A.  Steinmetz. 
The  Journal  of  the  Engineers'  Club  of  Philadelphia,  vol.  35-2, 
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at  its  end  comes  into  contact  with  burning  gas,  by  which  it 
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They 
SEND 


WAR  LIBRARY  SERVICE 

GOOD   books   are  urgently   needed   for  our  soldiers  and 
sailors  here  at  home  in  the  training  camps,  on  transports, 
in  the  Navy  and  overseas  in  the  trenches. 

A  fund  of  $1,700,000  has  been  raised  by  the  American 
Library  Association  to  build  and  equip  thirty-four  libraries 
in  the  camps,  to  provide 
trained  library  service, 
and  to  buy  books.  The 
service  includes  all 
Y.  M.  C.  A.,  K.  of  C.  and 
Y.  M.  H.  A.  huts,  hos- 
pitals,  Y.  W.  C.  A. 
hostess  houses,  and  many 
other  distributing 
agencies.  The  work  has 
grown  wonderfully,  and 
to  supply  the  unexpect- 
edly great  demand  for 
books  and  thriftily  save 
the  fund,  the  American 
Library  Association  calls 
foi*  gifts  of  books  from 
the  public. 

Every  camp  librarian 
reports  a  steady,  large 
demand  for  technical 
works  of  every  class. 
The  war  is  an  engineers' 
war,  and  the  need  for 
engineering  data  is  acute. 
The  American  Library 
Association  intends  to 
devote  its  funds  as  far 
as  possible  to  the  pur- 
chase of  scientific  and 
technical  books  and  other 
works  of  a  serious  na- 
ture, but  it  will  appre- 
ciate greatly  any  gifts  of 
this  kind,  as  well  as  of 
recreational  reading. 

Over  600,000  books  are 
now  in  use,  but  hundreds 
of  thousands  more  are 
needed.  Multitudes  of 
good  books  that  would 
be  of  the  greatest  service 

are  standing  unused  on  shelves  in  our  homes.  Others  that  are 
treasured  would  be  given  gladly  if  the  great  need  were  known. 
Many  useful  engineering  works  stand  on  office  shelves,  not  in 
actual  use  and  rapidly  growing  obsolete.  Their  presentation 
to  the  Army  would  be  a  real  sei-vice.  Obviously,  the  technical 
books  sent  should  be  recent  editions. 

To  present  books,  all  that  is  necessary  is  to  mark  them 
"  War  Library  Service "  and  deliver  them  at  any  public 
library.  They  will  be  forwarded  to  the  war-library  storage 
plant  and  distributed  to  the  points  where  they  are  most  needed. 

Harrison  W.  Graver. 
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The  Taylor  System  in  Franklin  Management:  Application  and  Results. 
By  Major  George  D.  Babcock,  in  collaboration  with  Reginald 
Trautschold.  with  a  foreword  by  Carl  G.  Barth.  The  Engineerlne 
Magazine  Co..  New  York.  1917.  Cloth,  5'AxS'A  in.,  265  pp.,  26  flgs.. 
including  4  folding  charts.     $3. 


Aside  from  the  real  merit 
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Good  Books  left  at  The 
Public  Library  will  be  sent 
"Over  There"  and  to  Our 
Men  in  Camp  Everywhere 


I  I 


which  this  book  possesses  as  an 
exposition  of  scientific 
management,  it  is  very 
interesting  because  it 
gives  a  fairly  full  ac- 
count of  the  introduction 
and  building  up  of  one 
of  the  best-known  suc- 
cessful installations  of 
the  Taylor  methods, 
namely,  in  the  plant  of 
the  H.  H.  Franklin  Man- 
ufacturing Company. 
Considerable  of  the  sub- 
ject-matter was  published 
originally  in  Industrial 
Management,  but  it  has, 
of  course,  been  edited 
and  supplemented  for 
this  volume. 

The  first  two  chapters 
are  devoted  to  the  condi- 
tions in  the  Tranklin 
plant  in  1908  prior  to 
the  introduction  of  the 
new  system  and  to  the 
investigation  and  reason- 
ing that  led  to  the  in- 
stallation of  scientific 
management,  so-called. 
Chapters  III,  IV  and  V 
treat  of  the  methods  by 
which  the  product  was 
classified  and  the  meth- 
ods by  which  the  flow  of 
product  was  controlled. 
The  complex-appearing 
control  board  invented 
by  Major  Babcock  is  de- 
scribed fully,  as  well  as 
other  features  of  the  con- 
trol and  dispatching  sys- 


tem. 

Chapter  VI  discusses  employment  and  rate  fixing.  Chapter 
VII  describes  the  Franklin  organization,  while  Chapter  VIII 
discusses  how  changes  in  product  and  method  are  handled. 

Chapter  IX,  entitled  Changes  That  Have  Affected  the  Men, 
is  most  interesting  in  that  the  author  concludes  that  the  Taylor 
system  as  operating  at  the  Franklin  plant  is  far  from  a  me- 
chanical system,  so  far  as  men  and  women  are  concerned,  as 
is  usually  supposed.  On  the  other  hand,  he  claims  that  it  is 
distinctly  human  and  brings  out  the  best  there  is  in  all  work- 
ers. The  concluding  chapter  shows  how  the  results  of  the  plant 
operations  are  depicted  graphically. 
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In  addition  to  these  chapters  there  are  two  appendices.  The 
first,  entitled  Wage  Rates  in  the  Franklin  Shops,  gives  some 
specific  experiences  with  the  wage  system  discussed  in  the 
chapter  on  employment  and  rate  setting.  The  second  appendix 
is  devoted  to  suggestions  concerning  the  best  form  of  scientific 
management  for  repair  shops,  small-part  factories  and  plants 
with  unifoim  manufacture. 

One  of  the  most  interesting  chapters  is  that  on  emplo3Tiient 
and  rate  fixing.  It  describes  an  interesting  though  complex 
attempt  to  fix  the  worker's  compensation  by  taking  account 
of  all  the  variables  such  as  the  percentage  of  increase  in  cost 
of  living.  Like  all  such  efforts  it  rests  upon  the  prevailing 
wage  rates,  and  the  author  very  sagely  points  out  that  no 
successful  attempt  has  as  yet  been  made  to  fix  an  accurate  base 
rate.  The  important  feature  of  the  chapter,  however,  is  the 
attempt  on  the  part  of  the  management  to  do  what  was  fair. 
Perhaps  this  attempt  had  considerable  to  do  with  the  success 
of  the  whole  plan. 

The  book  is  filled  with  useful  information  for  those  who  wish 
to  study  these  new  methods.  It  is  true  that  the  conditions  of 
manufacture  in  the  Franklin  shops  lend  themselves  more  read- 
ily to  the  Taylor  system  than  do  many  others,  but  all  manu- 
facturers and  students  of  efficiency  can  read  this  book  with 
profit. 

Dexter  S.  Kimball. 


The  Taylor  System  of  Scientific  Management.  By  C.  Bertrand  Thomp- 
son. A.  W.  Shaw  Co.,  New  York,  Chicago  and  London.  1917. 
Flexible  cloth,  9x11  in.,  175  pp.,  43  Illustrations  and  22  forms,  charts 
and  diagrams.     $10. 

Mr.  Thompson's  book,  as  its  name  implies,  is  a  report,  or 
rather  a  review,  of  the  Taylor  system  of  management,  with  an 
account  of  some  of  the  results  that  have  been  accomplished 
and  a  discussion  of  methods  to  be  pursued  in  securing  results 
with  this  system.  His  findings  are  based  upon  his  own  long 
and  intimate  experience  with  scientific  management,  supple- 
mented by  a  personal  investigation,  covering  a  large  part  of 
four  years,  of  nearly  all  the  installations  of  the  Taylor  system 
in  this  country  prior  to  1915. 

Considerable  of  the  subject-matter  has  appeared  in  the 
magazines  System  and  Factorij,  and  in  The  Librarj'  of  Factory 
Management.  All  of  this  matter  has  been  thoroughly  edited 
and  revised.  The  aim  of  the  author  has  been  to  make  clear 
the  differences  between  the  Taylor  system  of  management  and 
other  systems,  and  to  present  in  a  clear  manner  the  general 
principles  and  most  important  mechanisms  of  the  Taylor  sys- 
tem as  found  in  actual  practice.  It  would  appear  that  he  has 
succeeded  admirably  in  accomplishing  his  purpose.  The  book 
is  tastefully  illustrated  and  liberally  provided  with  marginal 
notes  that  are  helpful  in  grasping  the  most  important  parts 
of  the  discussion.  It  is  bound  in  manual  form,  and  provision 
is  made  for  comments  and  memoranda  by  the  reader. 

The  discussion  is  non-technical  in  character,  and  is  written 
in  a  simple,  readable  manner,  the  aim  being  apparently  to 
present  the  Taylor  system  clearly  to  those  who  know  little 
about  it,  and  to  managers  who  may  be  desirous  of  finding  out 
more  concerning  it  with  a  view  of  installing  efficiency  methods. 
It  is  suited,  therefore,  to  elementary  students  of  efficiency 
methods,  factory  managers,  and  superintendents  and  general 
re,aders  who  are  curious  concerning  the  Taylor  system,  but  who 
have  neither  the  patience  nor  preparation  to  read  Mr.  Taylor's 
original  writings. 

The  book  is  naturally  somewhat  biased  in  favor  of  the 
Taylor  methods,  and,  like  many  books  on  this  or  other  modern 
efficiency  systems,  it  is  liable  to  give  the  impression  that  all 


that  is  good  in  modern  management  came  in  with  these  modern 
methods.  It  hardly  makes  clear  that  many  of  the  ideas  and 
mechanisms  employed  by  Mr.  Taylor  and  his  contemporaries 
in  this  work  were  in  actual  use  before  they  launched  their 
crusade. 

However,  Mr.  Thompson  makes  some  very  convincing  argu- 
ments, and  his  statements  concerning  the  number  of  installa- 
tions that  have  been  successful,  and  his  analysis  of  the  reasons 
why  some  of  them  have  failed,  are  well  worth  considering. 
Aside  from  this,  also,  the  book  will  be  interesting  reading  to 
those  who  are  well  informed  on  these  matters,  as  it  is  the  state- 
ment of  one  who  has  had  long  and  intimate  connection  with       j 


the  Taylor  methods. 


Dexter  S.  Kimball. 


Applied  Motion  Study,  A  Collection  ot  Papers  on  the  Efficient  Method 
To  Industrial  Preparedness.  By  Frank  B.  Gilbreth,  Mem. Am.Soc.- 
M.E., and  Lillian  M.  Gilbreth,  Ph.D.  Sturgis  &  Walton  Co.,  New 
York,  1917.  Cloth,  5x7H  in.,  220  pp.,  17  illustrations  and  1  folding 
chart.     11.50  net. 

This  book,  as  its  subtitle  implies,  is  a  collection  of  papers 
presented  by  the  authors  before  different  scientific  societies  or 
printed  in  the  Annals  of  the  American  Academy  of  Political 
and  Social  Science.  The  titles  of  the  several  papers  are:  1. 
What  Scientific  Management  Means  to  America's  Industrial 
Position.  2.  Units,  Methods  and  Devices  of  Measurement  Un- 
der Scientific  Management.  3.  Motion  Study  as  an  Industrial 
Opportunity.  4.  Motion-Study  and  Time-Study  Instruments 
of  Precision.  5.  Chronocyclegraph  Motion  Devices  for  Meas- 
uring Achievement.  6.  Motion  Models :  Their  Use  in  the 
Transference  of  Experience.  7.  Motion  Study  for  the  Crip- 
pled Soldier.  8.  The  Practice  of  Scientific  Management.  9. 
The  Three-Position  Plan  of  Promotion.  10.  The  Effect  of 
Motion  Study  upon  the  Workers. 

Mr.  (now  Major)  Gilbreth  is  the  father  of  modern  motion 
study.  He  began  it  on  July  12,  1885,  when  he  studied  the 
motions  of  two  expert  bricklayers  who  undertook  to  teach  him 
their  trade.  He  has  been  studying  motions  ever  since,  and 
now  holds  a  commission  as  Major  in  the  U.  S.  Army,  with  the 
special  duty  of  utilizing  motion  study  in  the  training  of  crip- 
pled soldiers  for  productive  work  and  in  modifying  and  adapt- 
ing the  work  to  the  capabilities  of  the  cripple.  We  quote  the 
following  from  an  introduction  by  Mr.  George  lies: 

This  is  a  book  written  from  the  heart  as  well  as  from  the 
braiii.  Its  good  will  is  as  evident  as  its  good  sense.  Frank  B. 
Uiibreth  is  a  versatile  engineer,  an  untiring  observer,  an  ingenious 
inventor,  an  economist  to  the  tips  of  his  fingers :  first  and  chiefly 
he  is  a  man.  To  his  wife,  co-author  with  him,  this  book  owes  much. 
Every  page  has  taken  form  with  the  aid  and  counsel  of  Mr.s.  Gil- 
breth, whose  Psychology  of  Management  is  a  golden  gift  to  indus- 
trial philosophy.  And  thus,  by  viewing  their  facts  from  two  distinct 
angles  we  learn  how  vital  phases  of  industrial  economy  present 
themselves  to  a  man  and  a  woman  who  are  among  the  acutesl 
investigators  of  our  time. 

The  greater  part  of  the  book  is  devoted  to  descriptions,  in 
popular  style,  of  the  several  inventions  that  have  facilitated 
motion  study.  The  following,  in  the  words  of  the  authors,  is 
a  brief  outline  of  these  descriptions: 

Scientific  management  is  simply  management  that  is  based  upon 
actual  measurement. 

Motion  study,  time  study,  micromotion  study,  fatigue  study  and 
cost  study  are  important  measures  of  scientific  management. 

Micromotion  study  consists  of  recording  the  speed  simultaneously 
with  a  two-  or  three-dimensional  path  of  motion  by  the  aid  of 
cinematograph  pictures  of  a  worker  and  a  clock  that  shows  divi- 
sions of  time  so  minute  as  to  indicate  a  different  time  of  day  in 
cacli   picture  in  the  cinematograph  film. 

Motion   study   consists  of  dividing  work   Into   the  most   funda- 
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mental  units  possible ;  showing  these  elements  separately  and  in 
lelation  to  one  another,  and  from  these  studied  elements  when 
timed,   building  methods  of  least  waste. 

The  chronoc.vclegraph  method  of  making  motion  stud.v  consists 
of  fastening  electric-light  bulbs  to  the  fingers,  or  to  any  part 
of  the  operator  or  of  the  material  whose  motion  path  it  is  desired 
to  study.  If  the  direction,  relative  time  and  relative  speed  are  to 
be  noted,  the  path  of  light,  througli  controlled  interruptions  of  the 
current,  is  made  to  consist  of  dots  or  dashes,  or  a  combination  of 
the  two,  with  angle-pointed  ends,  the  point  showing  the  direction. 
Through  the  micromotion  studies  and  the  ehronocyclegraph  studies 
the  expert  formulates  the   standard   method. 

By  taking  the  photograph  stereoscopieally  we  were  able  to  see 
this  path  in  three  dimensions,  and  to  obtain  what  we  have  called 
the  stereocyclegraph.  The  time  element  is  obtained  by  putting 
an  interrupter  in  the  light  circuit  that  causes  the  light  to  flash 
at  ,'1  known  number  of  times  per  second.  This  gives  a  line  of  time 
spots  in  the  picture  instead  of  a  continuous  cyclegraph  light  line. 
Counting  the  light  spots  tells  the  time  consumed. 

The  ne.xt  step  was  ...  to  find  the  right  combination  of 
volts  and  amperes  for  the  light  circuit  and  the  thickness  of  fila- 
ment tor  the  lamp  to  cause  quick  lighting  and  slow  extinguishing 
01  the  lamp.  This  right  combination  makes  the  light  spots  pointed 
on  their  latest,  or  forward,  ends. 

The  points,  thus,  like  the  usual  symbol  of  arrow  heads,  show 
the  direction.  The  result  was  then,  of  course,  stereochronocyclo- 
graphs  showing  direction. 

Wire  models  of  cyclegraphs  and  chronocyclegraphs  of  the  paths 
and  the  times  of  motions  are  now  constructed  that  have  a  prac- 
tical educational  value  besides  their  importance  as  scientific 
records. 

We  have  a  double  cinematograph,  that  one  part  may  record 
while  the  other  moves  from  one  exposure  to  the  next. 

For  such  cases  [where  there  is  an  objection  to  the  presence  of 
nu  observer]  we  have  designed  an  automicromotion  study  which 
consists  of  an  instantaneous  modification  of  the  standard  micro- 
motion apparatus,  and  also  the  autostereochrouocyclegraph  appa- 
ratus. This  enables  the  operator  to  take  accurate  time  study  of 
himself. 

Through  a  method  of  using  the  same  motion-picture  film  over 
and  over  again  up  to  sixteen  times  .  .  .  we  have  been  enabled 
to  cut  down  the  cost  of  making  time  and  motion  study,  until  now 
the  most  accurate  type  of  studies,  involving  no  human  equatiim 
in  the  record,  can  be  made  at  less  cost  than  the  far  less  accurate 
stop-watch   study. 

The  penetrating  screen  makes  it  easier  to  visualize  and  to 
measure  the  elements  of  the  cycle  being  studied.  A  cross-sectioned 
screen  of  known  dimensions  can  be  introduced  at  any  place  where 
it  will  enable  one  to  secure  a  more  accurate  record  of  the  motion. 

The  data  ascertained  by  these  motion  devices  are  placed  on  the 
simultaneous  motion  cycle  chart.  This  analyzes  a  motion  cycle 
into  its  component  parts,  and  indicates  graphically  by  which 
member  of  the  body,  and  in  what  method,  each  portion  ef  the 
cycle  is  performed.  By  the  comparison  of  the  analyzed  motion 
model  with  the  data  on  the  chart,  the  possibility  of  the  transfer 
of  work  from  one  working  member  of  the  body  to  another  is  indi- 


cated. The  siraultaueous  motion  cycle  cluut .  .  . . has  been  pre- 
sented by  the  writers  for  the  benefit  of  the  crippled  soldiers  in 
wliose   interests   they   are  at   pre.>;ent   engaged. 

We  heartily  commend  this  book  to  the  attention  of  all  those 
who  are  interested  in  the  latest  developments  in  scientific  man- 
agement, and  especially  in  that  branch  of  it  that  relates  to  the 
elimination  of  waste  motion.  The  book,  being  merely  a  collec- 
tion of  papers  and  addresses,  lacks,  of  course,  the  unity  and 
systematic  method  of  a  logical  and  scientific  treatise,  such  as 
it  is  to  be  hoped  the  Gilbreths  may  publish  after  the  war  is 
over,  when  they  may  find  the  time  for  its  preparation. 

A  "  final  note,"  at  the  end  of  the  book,  informs  us  that  the 
authors  requested  that  it  be  printed  in  accordance  with  the 
forms  of  spelling  recommended  by  the  Simplified  Spelling 
Board,  but  the  publishers  ruled  otherwise.  We  congratulate 
the  publishers  upon  their  ruling.  The  authors  are  geniuses,  of 
course,  and  must  be  allowed  to  have  some  of  the  eccentricities 
of  genius,  but  they  should  not  be  allowed  to  give  offense  to 
their  readers  by  flinging  reformed  spelling  at  them.  If  they 
wish  to  save  ink  and  paper  they  can  save  a  hundredth  of  one 
per  cent  by  reformed  spelling,  but  they  can  save  a  thousand 
times  as  much  by  blue-penciling  their  manuscript  and  cutting 
out  ten  per  cent  of  it,  and  the  "  boiling  down  "  would  improve 
its  quality. 

William  Kent. 
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IN  A  RECENT  ADDRESS,  Past-President  Hollis,  who  will  be  one  of  the  Society's  hosts  at  the  coming  Spring 
Meeting,  expressed  the  relation  of  the  engineer  to  the  war  in  the  following  words :    "  We  all  know  that  this  war  is 
a  problem  in  manufacture,  business  and  organization.     Much  of  it  is  engineering,  but  it  is  not  an  engineer's  war, 
a  farmer's  war  nor  a  banker's  war.    It  is  a  people's  war  in  which  every  individual,  man,  woman  and  child,  counts 
for  something." 

While  it  is  true  that  the  burden  falls  heavily  upon  those  whose  business  it  is  to  secure  mass  production  of  the 
mechanical  devices  required  by  our  men  at  the  front,  the  first  responsibility  of  the  engineer  is  that  of  a  loyal  citizen, 
ready  to  answer  the  call  for  public  service.  It  is  in  this  spirit  that  the  members  of  the  Society  are  counseled  to  meet 
at  Worcester,  Mass.,  June  4  to  7,  for  conference,  mutual  help  and  inspiration.  It  will  be  a  time  for  interchange  of 
ideas,  planning  for  the  future  and  a  strengthening  of  one's  abilities  so  that  each  may  return  to  his  strenuous  duties 
better  equipped  for  the  months  which  are  to  follow.  This  will  be  the  third  war  convention  of  the  Society,  with  a 
remarkable  program  carefully  developed  in  all  its  details,  and  having  a  direct  bearing  on  the  stupendous  under- 
takings in  which  the  members  of  the  Society  are  engaged. 

Readers  of  The  Journal  are  referred  to  page  404  of  this  issue  for  the  program  of  the  meeting,  and  other 
information  of  interest  to  those  expecting  to  attend. 

PAPERS   FOR  GENERAL  SESSIONS 


THE  Spring  Meeting  Program;  comprises  a  number  of 
addresses,  papers  and  discussions  relating  to  the  procure- 
ment and  manufacture  of  supplies  for  the  Government,  ways 
and  means  for  effecting  fuel  economy,  and  the  problem  of 
instructing  and  housing  labor  under  war  conditions;  besides 
the  usual  number  of  general  technical  papers  necessary  to 
maintain  the  Transactions  of  the  Society.  These  general 
papers  are  published  in  abstract  form  in  this  number  of  The 
Journal,  discussion  upon  which  is  solicited.  Other  papers 
contributed  by  the  New  England  Sections  and  the  Providence 
Engineering  Society  will  appear  in  the  next  number.  Except 
in  a  few  instances,  the  matter  relating  to  the  war  will  be  in  the 
form  of  addresses  or  topical  discussions,  and  will  be  pubhshed 
after  the  meeting.  Pamphlet  copies  of  the  complete  papers 
will  be  ready  for  distribution  to  all  who  desire  them  in  advance 
of  the  meeting. 

EFFECT  OF  MOISTURE  REABSORPTION 

ON  COMPRESSIVE  STRENGTH  OF 

AIR-DRIED  TIMBER 

By  IRVING  H.  COWDREY,"  CAMBRIDGE,  MASS. 
Non-Member 

THE  effect  of  moisture  on  the  properties  of  timber  has 
become  a  well-established  and  recognized  fact.  Every 
practical  man,  whether  he  be  an  engineer  or  a  craftsman, 
knows  full  well  that  the  removal  of  moisture  from  timber,  or 
the  so-called  "  seasoning,"  produces  marked  changes  in  its 
strength,  hardness,  stiffness,  resiliency  and  other  characteristic 
properties.  Much  has  been  done  in  the  way  of  scientific  in- 
vestigation by  the  Bureau  of  Forestry,  The  Forest  Products 
Laboratory  and  various  universities  and  technical  schools  to 


'  Department  of  Mechanical  Engineering,  Massachusetts  Institute  of 
Technology. 

For  presentation  at  the  Spring  Meeting,  Worcester,  Mass.,  June  4  to 
7,  1918,  of  The  American  Society  of  Mechanical  Engineers.  The 
paper  is  here  printed  in  abstract  form  and  advance  copies  of  the  paper 
may  be  obtained  by  members  gratis  upon  application.  All  papers  are 
subject  to  revision. 


determine  the  eft'ect  of  the  progressive  removal  of  moisture 
on  the  strength  of  timber  of  all  kinds,  and  the  results  obtained 
have  been  published. 

To  the  reversal  of  this  process  there  has  been  given  consider- 
ably less  attention.  There  is  often  expressed  great  surprise 
at  the  rapid  and  vei-y  appreciable  regain  of  moisture  by  wood 
after  it  is  removed  from  the  dry  kiln.  This  reabsorption. 
moreover,  is  not  confined  to  kiln-dried  wood,  but  occurs  as 
well  in  the  ease  of  timber  which  has  been  thoroughly  air-dried. 
In  fact,  the  reabsorptive  power  of  air-dried  timber  is  believed 
to  be  somewhat  greater  than  is  that  of  timber  which  has  been 
properly  and  thoroughly  kiln-dried.  The  effect  of  atmospheric 
conditions  on  the  physical  properties  of  timber  through  their 
effect  on  the  moisture  content  of  the  wood  is  well  exemplified 
by  the  behavior  of  certain  beams  which  were  subjected  to  a 
time  test  under  load  for  several  years  in  the  laboratories  of  the 
Massachusetts  Institute  of  Technology.  During  the  summer 
months  these  beams  always  manifested  a  very  noticeable  stiffen- 
ing and  consequent  decrease  in  deflection  at  the  center,  even 
though  subjected  to  load  far  in  excess  of  the  proper  working 
load  for  such  beams.  While,  of  course,  no  moisture  determina- 
tions were  possible  under  the  conditions  noted  above,  yet  the 
common  fund  of  engineering  knowledge  would  point  to  the 
moisture  factor  as  the  proper  explanation  of  this  observed 
behavior. 


Problems  to  be  Solved 

If,  then,  wood  responds  so  quickly  in  its  reabsorption  of 
moisture  under  very  ordinary  atmospheric  conditions,  and  in 
consequence  thereof  undergoes  change  of  properties,  how  much 
greater  will  be  the  response  and  the  consequent  change  of 
properties  if  the  timber  be  introduced  into  a  saturated  atmos- 
phere at  reasonably  high  temperatures,  or  if  it  be  completely 
submerged  in  water?  For  example,  if  the  roof  of  a  laundry 
or  of  the  dye  house  or  finishing  room  in  certain  textile  in- 
dustries be  of  a  timber-truss  or  beam  construction,  what  is  the 
effect  on  such  timbers  of  the  temperature  of,  say,  120  deg. 
fahr.  with  saturation?  Again,  suppose  the  basement  of  a 
heavily  loaded  warehouse  be  flooded.     If  the  supporting  col- 
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unins  be  of  timber,  to  what  extent  will  their  ability  to  reabsorb 
moisture  affect  the  stability  of  the  structure? 

A  recognition  of  the  importance  of  these  items  and  the  belief 
that  reabsorption  is  a  factor  to  be  reckoned  with  has  led  to 
the  conducting  of  a  series  of  investigations  during  the  past 
year  in  the  Testing  Materials  Laboratory  of  the  Massachusetts 
Institute  of  Technology  to  determine  the  quantitative  effect, 
if  possible,  of  such  conditions. 

During  the  past  few  years  the  eastern  lumber  markets,  as 
typified  by  Boston,  have  witnessed  the  entrance  of  Douglas  fir 
(Pseudoisuga  Douglasii)  as  a  competitor  in  the  field  of  struc- 
tural timber.  This  fact  led  the  experimenters  to  make  a 
parallel  investigation  for  purposes  of  comparing  this  timber 
with  the  better-known  southern  hard  pine,  which  has  been  so 
long  established  in  the  structural  engineering  of  New  Eng- 
land. In  so  far  as  the  writer  is  aware,  this  is  the  first  work 
of  the  kind  to  have  been  done  on  Douglas  fir.    The  pine  used 
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Fig.  1 


Reabsobption  of  Specimens  when  Exposed  to  Satur- 
ated AiE  AT  120  Deg.  Fahr. 


P-l  iudicates  pine  treated  1  hr. ;  F-9,  fir  treated  9  hr. ; 
to  be  similarly  interpreted. 


other  symbols 


falls  under  the  classification  of  "  dense  southern  pine  "  accord- 
ing to  the  standards  of  the  American  Society  for  Testing  Mate- 
rials, and  is  very  probably  the  long-leaf  yellow  pine  {Finns 
palustris). 

The  tests  were  can-ied  out,  it  is  true,  upon  small  specimens, 
and  in  consequence  are  open  to  criticism  such  as  has  been  made 
concerning  much  of  the  work  which  his  been  done  by  the 
Bureau  of  Forestrj'.  It  must  be  acknowledged  that  the  results 
are  scarcely  to  be  used  as  constants  of  design,  but  it  is  believed 
that  they  may  well  be  used  as  indicative  of  certain  truths  and 
as  a  means  of  comparison  in  the  guidance  of  the  users  of  the 
two  timbers  placed  under  observation. 

Nature  of  the  Investigation 

The  investigation  under  discussion  may  be  briefly  outlined 
as  follows:  The -stock  used  had  been  purchased  in  the  open 
market  without  any  special  care  in  selection.  In  the  form  of 
4-in.  planks  it  remained  in  the  testing  laboratories  about  six 
months  under  the  conditions  of  heat  and  moisture  ordinarily 


pertaining  to  such  localities,  being  open  to  free  and  complete 
circulation  of  air  over  and  around  the  material. 

Tests  showed  the  moisture  content  to  be  between  6  and  8 
per  cent  for  all  pieces.  The  timber,  then,  may  be  considered 
to  have  been  thoroughly  air-dried.  From  these  planks  were 
cut  specimens  vvliieh  were  planed  to  a  section  2  in.  by  2  in.  and 
20  in.  long.  These  pieces  were  cut  further  into  blocks  8  in. 
long,  and  the  pairs  thus  obtained  were  used  in  most  cases  under 
similar  conditions  of  treatment  for  check  purposes.  All  treat- 
ments were  conducted  on  specimens  8  in.  long  and  tests  were 
made  on  specimens  6  in.  long  formed  by  the  removal  of  1  in. 
from  each  end  of  the  treated  specimen. 

A  number  of  specimens  of  both  i)ine  and  fir  were  tested  in 
the  air-dry  condition  to  establish  their  initial  properties.  One 
set  consisting  of  20  pieces  of  pine  and  20  pieces  of  fir  was 
subjected  for  various  lengths  of  time  to  a  saturated  atmos- 
phere at  120  deg.  fahr.  Another  similar  set  was  immersed 
in  fresh  water  at  70  deg.  fahr.  for  various  periods  of  time. 

While  the  moisture  even  in  so  thin  a  block  as  those  inves- 
tigated will  doubtless  vary  from  surface  to  surface,  yet  it  seems 
sufficiently  accurate  for  the  purposes  of  this  paper  to  take  the 
average  value  as  representative  of  the  conditions  at  the  center 
of  the  section.  These  values  have  been  so  assumed  and  are 
plotted  in  the  curves  of  Figs.  1  and  2. 

The  water  present  in  wood  may  exist  (a)  as  free  water  with- 
in the  cellular  spaces,  the  canals  and  ducts,  and  possibly  to 
some  slight  extent  in  the  intercellular  cavities;  and  (6)  as 
water  which  has  been  actually  absorbed  by  the  material  which 
constitutes  the  cell  walls. 

It  is  commonly  supposed  that  the  absorption  of  water  from 
moist  air  at  least  is  first  an  absorption  by  the  cell  walls,  and 
that  later  under  some  conditions  there  occurs  a  partial  filling 
of  the  cell  cavities.  The  maximum  water  content  possible  with- 
out the  presence  of  free  water  in  the  cells  and  canals  is  known 
as  the  "  fiber-saturation  point."  When  water  is  absorbed  be- 
cause of  the  actual  immersion  of  the  wood  it  is  very  likely  that 
free  water  may  exist  in  the  cells  without  the  cell  walls  hav- 
ing absorbed  a  quantity  sufficient  to  produce  fiber  saturation. 
For  most  of  the  commoner  timbers  this  fiber-saturation  point 
occurs  at  a  moisture  content  of  approximately  25  per  cent. 

Most  writers  consider  that  it  is  only  this  second  form,  or 
"  imbibed  "  water,  as  it  is  sometimes  called,  which  affects  the 
strength.  No  satisfactory  theories  have  been  advanced  to 
elucidate  the  phenomenon.  It  would  seem  to  the  writer  as 
though  perhaps  there  may  occur  some  of  the  effects  of  col- 
loidal solution,  which  may  to  some  extent  be  borne  out  by  the 
fact  that  a  very  complete  kiln-drying  at  high  temperature 
prevents  or  markedly  decreases  certain  effects  commonly  pro- 
duced by  reabsorption  of  moisture  such  as  swelling,  increase 
of  pliability,  etc. 

Again,  the  writer  would  hold  that  the  free  water  in  the  cells 
and  canals  may  also  have  a  weakening  eft'ect,  due  to  re-solution 
of  some  of  the  salts  which  are  undoubtedly  deposited  within 
the  cells  as  the  sap  dries  out,  or  in  the  case  of  heart  wood  by 
infiltration  during  the  life  of  the  tree.  These  crystalline  de- 
posits, it  would  seem,  must  have  a  stiffening  effeok,  and,  if 
present  in  sufficient  quantity  to  fill  completely  the  cell  or  to 
bridge  it  at  any  point,  should  add  quite  materially  to  the 
rigidity  of  the  cell,  as  latticing  adds  to  the  rigidity  of  struc- 
tural compression  members. 

Relative  Rates  of  Moisture  Penetration  Longitudinally 

Only  the  rate  of  penetration  in  the  direction  of  the  fiber  was 
investigated.     The  specimens,  in  the  form  of  blocks  2  in.  by  2 
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in.  by  8  in.  were  subjected  to  the  desired  treatment  for  periods 
ranging  from  one  hour  to  117  hours.  At  the  end  of  the  period 
of  treatment  the  moisture  content  was  obtained  as  previously 
described. 

Reabsorption  When  Exposed  to  Saturated  Air  at  120  Deg. 
Fahr.  The  specimens  were  treated  by  placing  them  on  a  grid 
just  above  the  sui'face  of  hot  water  in  a  covered  steamer  freely 
vented  to  the  air.  The  temperature  of  the  vapor  in  the  steamer 
was  maintained  within  the  limits  of  2  deg.  fahr.  variation 
during  the  longest  period  of  treatment,  namely  24  hours. 

rig.  1  shows  the  reabsorption  of  the  specimens  during 
periods  of  1,  3,  9  and  24  hours  of  treatment.  It  has  seemed 
best  to  plot  the  reabsorption  in  terms  of  the  moisture  content 
in  excess  of  that  present  in  the  air-dried  condition  rather  than 
the  absolute  moisture  content.  This  was  done  to  eliminate 
if  possible  any  variation  of  hygroscopic  action  inherent  in  the 
specimen  due  to  structural  peculiarities. 

Referring  to  curves  P-1  and  F-1  representing  the  conditions 
at  the  end  of  an  hour's  treatment,  it  will  be  noticed  that  no 
reabsorption  was  manifest  beyond  a  point  approximately  iy2 
in.  from  the  end.  The  curves  F-3  and  P-3,  showing  the  effect 
of  3  hours'  treatment,  clearly  indicate  some  absorption,  even 
at  a  distance  of  4  in.  from  the  exposed  end  grain.  This  fur- 
nishes a  very  striking  example  of  the  extreme  rapiditj-  with 
which  moisture  will  penetrate  along  the  grain  of  timber  when 
it  is  exposed  to  the  action  of  hot,  moist  air. 

It  should  be  noted  that  in  none  of  the  treatments  did  the 
reabsorption  become  greater  than  12  per  cent  average  moisture 
in  the  first  Vi  in.  from  the  end.  With  the  air-dry  condition 
of  8  per  cent  of  moisture  or  less,  giving  total  moisture  20  per 
cent  or  less,  it  would  seem  that  the  fiber-saturation  point  was 
not  attained.  However,  the  point  plotted  represents  the  aver- 
age only  for  the  first  %  in.,  and  as  the  plots  show,  the  moisture 
content  decreases  very  rapidly  at  first;  hence  it  seems  fair  to 
presume  that  the  walls  of  the  cells  immediately  adjacent  to  the 
surface  may  have  reached  the  point  of  saturation.  From  this 
it  might  be  inferred  that  saturated  air  at  120  deg.  fahr.  is 
capable  of  producing  fiber  saturation.  It  seems  also  reason- 
able to  suppose  that  if  the  treatment  were  continued  for  a 
period  of  sufficient  length  this  condition  might  extend  through- 
out the  timber  regardless  of  size.  The  logical  conclusion  to  be 
drawn  from  this  leads  to  the  statement  that  timbers  subjected 
to  the  action  of  saturated  air  at  120  deg.  fahr.  must  be  de- 
signed on  a  basis  of  constants  determined  from  tests  on  green 
timber. 

Reabsorption  When  Completely  Immersed  in  Fresh  Water 
at  70  Deg.  Fahr.  Reabsorption  tests  were  made  at  the  end  of 
1,  24,  48,  72  and  117  hours.  The  observations  were  all  con- 
cordant, and  hence  only  the  data  obtained  from  the  24-,  48-  and 
117-hour  periods  have  been  plotted  in  Fig.  2.  Here  the  rela- 
tive reabsorptive  powers  of  pine  aiid  fir  are  much  more  nearly 
alike  than  in  the  ease  of  the  treatment  in  saturated  air.  Yet 
even  here  it  will  be  noted  that  in  all  cases  the  reabsorptive 
power  of  the  fir  is  slightly  greater  than  that  of  the  pine. 

While  the  time  required  for  fiber  saturation  is  not  definite 
in  the  case  of  timber  immersed  in  water,  yet  an  inspection  of 
the  curves  of  Fig.  2  shows  clearly  that  such  saturation  un- 
doubtedly occurs,  and  that  it  is  only  a  matter  of  time,  whether 
in  the  case  of  columns  or  beams  of  timber,  even  though  pre- 
viously air-dried,  for  them  to  be  -^^d'-iced  to  the  character  of 
green  wood.  It  would  seem,  then,  that  conclusions 'relative  to 
the  design  of  timber  liable  to  submersion  are  similar  to  those 
drawn  at  the  close  of  the  discussion  of  the  effect  of  treatment 
by  saturated  air. 

Comparison  of  Figs.  2  and  3  beyond  the  first  half  inch  from 


the  exposed  end  shows  that  the  rapidity  of  reabsorption  is 
much  less  when  the  wood  is  immersed  in  water  at  70  deg.  fahr. 
than  when  exposed  to  air  saturated  at  120  deg.  fahr.  In  detail 
it  will  be  noted  that  24  hours  in  water  are  required  to  produce 
approximately  the  same  reabsorption  as  3  hours'  treatment  in 
moist  air,  and  that  the  reabsorption  after  48  hours'  submersion 
is  approximately  that  attained  during  a  24-hour  exposure  to 
moist  air. 

Effect  of  Reabsorption  on  the  Compressive  Strength 

As  previously  noted,  the  blocks  under  investigation  were 
2  in.  by  2  in.  by  8  in.  After  treatment  a  section  1  in.  thick 
was  removed  from  each  end,  thus  giving  a  specimen  6  in.  long 
for  the  compression  tests.     The  ends  were  squared  in  a  metal 
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Fig.   2      Reabsobption   of   Specimens   when    Completely  Im- 
mersed IN  Fbesh  Water  at  70  Deg.  Fahr. 

P-2i  indicates  pine  treated  24  hr. ;  F-iS,  fir  treated  48  Iir. ;  other  sym- 
bols to  be  similarly  interpreted. 


miter  box  so  that  the  faces  subjected  to  pressure  were  as  nearly 
parallel  as  possible.  The  tests  were  conducted  on  a  100,000-lb.- 
capaeity  Olsen  testing  machine  having  a  ball-and-socket  joint 
on  the  moving  head.  This  should  completely  obviate  the  intro- 
duction of  any  eccentricity  of  loading,  and  the  failure  of  the 
specimens  would  indicate  a  pure  compression  stress. 

After  failure  a  quarter-inch  section  was  removed  from  the 
specimen  at  the  point  of  fracture,  and  from  this  the  moisture 
content  was  obtained  as  previously  described. 

Figs.  3  and  4  have  been  prepared  to  show  the  relations,  if 
any  exist,  between  the  actual  moisture  content  and  the  crushing 
strength  of  the  two  woods  under  discussion. 

All  of  the  fir  tested,  with  two  exceptions,  showed  from  12  to 
17  rings  per  inch  measured  radially;  the  summer  wood  com- 
prised from  30  to  60  per  cent  of  the  total  growth;  the  air-dry 
density  ranged  between  31  and  36  lb.  per  cu.  ft. 

The  pine  under  investigation  showed  from  7  to  10  rings  per 
inch  measured  radially.    The  summer  wood  ranged  from  30  to 
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50  per  ceut  of  the  total  growth.  The  air-tlry  density  was  be- 
tween 32  and  36  lb.  per  eu.  ft. 

Pine  specimens  S  (three  in  number,  see  Fig.  4)  had  but  6 
rings  per  inch,  showing  only  25  per  cent  summer  wood,  and 
an  air-dry  density  of  about  30  lb.  per  cu.  ft.  It  is  evident  that 
the  wood  from  whic-h  these  were  cut  should  be  classed  as 
"  sound  "  rather  than  as  "  dense  "  southern  pine  according  to 
the  A.  S.  T.  M.  standards. 

The  moisture-strength  relations  for  the  fir  and  pine  will 
now  be  taken  up  separately  and  later  compared. 

Douglas  Fir.  The  most  superficial  glance  at  Fig.  3  will  very 
clearly  show  that  the  compressive  strength  of  the  wood  falls 
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Fig.  4     Rel.\tion  between' Moisture  Content  and  Crushing 
Strength  of  Yellow  Pine 

as  the  moisture  content  increases.  The  material  is  of  organic 
origin  and  subject  consequently  to  manifold  variation.  Hence 
it  is  only  to  be  expected  that  the  plotted  points  shall  assume 
a  more  or  less  "  gun-shot  "  arrangement.  In  such  a  case  the 
choice  of  the  best  representative  curve  is  open  to  all  the  ele- 
ments of  variation  arising  in  the  personal  equation  of  the 
investigator.  The  curve  drawn,  however,  is  assumed  by  the 
writer  to  be  fairly  representative  and  is  at  least  indicative  of 
certain  fundamental  relations. 

The  data  were  obtained  as  previously  explained  from  tests 
made  on  specimens  subjected  to  radically  different  treatments. 
In  the  case  of  the  fir,  nevertheless,  the  resulting  graph  is  evi- 
dently a  continuous  line.  The  inclination  is  somewhat  sharper 
with  the  lower  moisture  contents  and  flattens  out,  becoming 
approximately  horizontal  at  a  moisture  content  of  about  25 
per  cent.  This  corresponds  very  closely  with  the  fiber-satura- 
tion point  previously  referred  to  and  would  seem  to  bear  out 


the  existing  theory  that  only  the  "  imbibed  "  moisture  affects 
the  strength  in  compression. 

While  it  must  be  kept  in  mind  that  the  values  of  the 
strengths  here  recorded  are  in  no  way  indicative  of  the  proper 
constants  for  use  in  design,  yet  it  is  felt  that  certain  of  the 
relations  apparent  are  of  fundamental  truth.  It  will  be  noted 
that  the  treatment  of  wood  by  exposure  to  air  saturated  at  a 
temperature  of  120  deg.  fahr.  results  in  a  compressive  strength 
of  about  25  per  cent  less  than  the  strength  of  air-dry  timber. 
This  reduction  appears  at  about  14  per  cent  moisture  content. 
Submersion  in  water  at  70  deg,  fahr.  for  a  period  of  117 
hours  produces  at  the  point  of  fracture  a  moisture  content  of 
26  per  cent,  thereby  reducing  the  strength  to  a  value  about  40 
per  cent  below  that  of  air-dry  wood  of  the  same  quality. 

Yellow  Pine.  The  data  recorded  in  Fig.  4  offer  certain 
marked  variations  from  those  shown  for  fir  in  Fig.  3,  the  curve 
for  which  has  been  transposed  to  this  plot  as  a  dash  line.  It 
is  very  obvious  that  the  data  obtained  from  the  pine  yield 
plotted  points  which  cannot  be  satisfactorily  represented  by 
a  single  line.  The  data  from  the  water-soaked  specimen, 
marked  W,  yield  a  fairly  determinate  curve.  The  data  from 
the  specimens  exposed  to  the  moist  air,  marked  A,  might  be 
reasonably  well  represented  by  a  variety  of  Hues.  However, 
it  seems  fair  to  presume  that  the  two  lines  will  be  of  the  same 
general  type,  even  though  they  are  discontinuous.  Such  has 
been  the  assumption  used  as  a  guide  in  drawing  the  representa- 
tive lines. 

The  generalizations  for  the  pine  are  quite  similar  to  those 
drawn  from  the  graph  characteristic  of  the  effect  of  reabsorp- 
tion  by  the  fir.  The  decrease  in  strength  is  at  first  quite  rapid 
with  the  increase  of  moisture  content.  It  later  flattens,  becom- 
ing nearly  horizontal  at  about  25  per  cent  moisture  content, 
again  indicating  this  value  as  the  fiber-saturation  point. 

The  rate  of  decrease  in  strength  seems  to  be  more  rapid  for 
yellow  pine  than  for  fir.  In  the  case  of  the  specimens  investi- 
gated this  decrease  becomes  about  35  per  cent  after  24  hours' 
exposure  to  air  saturated  at  120  deg.  fahr.  It  is  onlj^  fair  to 
suggest  that  this  decrease  may  not  be  due  entirely  to  moisture, 
which  point  is  discussed  in  a  later  paragraph. 

Due  to  the  extremely  rapid  reabsorption,  no  points  were 
obtained  for  the  soaked  specimens  between  the  air-dry  condi- 
tion and  about  14  per  cent  of  moisture.  The  graph  W  as 
drawn,  however,  if  extrapolated  as  a  straight  line  will  pass 
very  close  to  the  data  obtained  from  the  air-dry  material.  This 
graph  shows  that  the  moisture  content  of  about  25  per  cent 
which  was  present  1  in.  from  the  exposed  end  after  a  soaking 
of  117  hours,  resulted  in  a  strength  nearly  60  per  cent  below 
the  strength  of  the  air-dry  material. 

Reasons  for  the  Discontinuity  of  the  Graph.  The  wood 
treated  to  the  moist  air  at  120  deg.  fahr.  was  tested  immedi- 
ately upon  removal  from  the  steamer.  It  was  warm  when 
subjected  to  pressure;  in  some  cases  the  temperature  of  the 
inner  portions  was  probably  at  least  100  deg.  fahr.  Pine  is 
a  very  resinous  wood.  At  the  temperatures  maintained  this 
resinous  material  will  soften,  and  some  of  the  normally  solid 
constituents  will  undoubtedly  become  actually  liquefied.  The 
portions  normally  in  the  state  of  a  liquid  of  high  viscosity  will 
undoubtedly  have  their  viscosity  considerably  lowered.  The 
effect  of  this  action  will  be  that  of  a  general  removal  of  the 
stiffening  action  of  the  cell  contents  and  a  possible  lubricating 
effect  tending  to  permit  a  .greater  freedom  of  movement  be- 
tween cells  which  are  poorly  adherent  because  of  incidents  of 
growth.  This  effect  is  additive  to  the  general  effect  of  the 
absorption  of  moisture  and  may  well  explain  the  sharp  pitch 
of  the  curve  A. 
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The  temperature  of  the  water  (70  deg.  fahr.)  used  for  the 
soaking  treatment  is  probably  insuificient  to  produce  the  above- 
noted  effect.  In  fact,  the  temperature  is  approximately  that 
at  which  the  air-dry  specimens  were  tested.  It  would  seem, 
then,  that  the  temperature  factor  may  reasonably  be  eliminated 
from  a  discussion  of  the  curve  W.  If  such  be  the  case,  it  is 
to  be  expected  that  a  given  moisture  content  when  obtained  in 
the  water  at  70  deg.  fahr.  will  show  a  less  marked  weakening 
effect  than  does  the  same  moisture  content  when  resulting  from 
exposure  to  moist  air  at  120  deg.  fahr.  Observing  the  condi- 
tions at  a  moisture  of  14  per  cent,  such  is  found  to  be  the  case. 
The  difference  between  the  ordinates  of  curves  A  and  W  at  this 
degree  of  saturation  may  well  be  taken  to  represent  the  weak- 
ening effect  of  heat  due  to  softening  of  the  resinous  compounds 
by  a  heating  for  24  hours  at  120  deg.  fahr. 

Since  the  quantity  of  resinous  matter  in  the  Douglas  fir  is 
much  less  than  that  in  the  pine,  this  temperature  effect  would 
doubtless  be  absent  and  the  resulting  graph  be  a  continuous 
curve,  as  was  found  to  be  the  case. 

The  specimens  giving  the  points  marked  S  are  of  consider- 
able interest  as  an  exemplifieation  of  the  fact  that  wood  of 
coarse  growth,  low  percentage  of  summer  wood,  and  corre- 
sponding lesser  density  yields  a  lower  compressive  strength 
than  when  the  reverse  conditions  obtain.  Though  the  number 
of  pieces  coming  in  this  categoi-y  is  small,  yet  the  facts  point 
strongly  toward  a  justification  of  the  acceptance  of  the  so- 
called  "  density  rule  "  of  the  standards  of  the  American  Society 
for  Testing  Materials. 

Comparisons  and  General  Conclusions 

In  the  interpretation  and  subsequent  use  of  the  data  fur- 
nished in  this  paper,  it  must  be  kept  in  mind  that  the  speci- 
mens tested  were  brought  in  the  open  market  of  Boston;  that 
no  special  selection  of  material  was  made  except  so  far  as  was 
necessary  to  obtain  specimens  of  reasonably  straight  grain, 
free  from  knots  and  serious  defects;  that  tests  were  made  on 
small  specimens,  limited  in  number  and  selected  from  a  very 
small  initial  quantity  of  lumber;  that  in  consequence  of  the 
above  facts  the  results  must  be  considered  comparative  and 
qualitative  rather  than  definitely  quantitative. 

With  all  the  above  in  mind,  an  analysis  of  the  preceding 
data  as  shown  by  the  accompanying  plots  seems  to  justify  the 
following  statements : 

In  the  air-dry  condition  with  approximately  equal  moisture 
contents  the  compressive  strength  of  hard  pine  is  about 
2.5  per  cent  greater  than  that  of  Douglas  fir. 

When  exposed  to  air  saturated  with  water  vapor  at  120  deg. 
fahr.  and  when  immersed  in  fresh  water  at  70  deg.  fahr., 
the  moisture  reabsorption  of  air-dried  wood  is  greater  and 
more  rapid  in  the  case  of  fir  than  in  the  case  of  pine. 

The  temperature  effect  on  strength  decrease  is  of  more  im- 
portance on  pine  than  on  fir. 

Pine  shows  a  more  rapid  decrease  in  strength  with  the  mois- 
ture increase  than  does  fir.  [The  more  rapid  reabsorption 
by  fir  tends  to  offset  this  effect  when  the  time  element  is 
used  as  a  basis,  so  that  for  a  given  time  of  treatment  the 
pine  remains  the  stronger,  although  the  strengths  tend  to 
approach  each  other  with  more  extended  treatment.] 

For  moisture  contents  above  11  per  cent  when  due  to  reabsorp- 
tion from  air  saturated  at  120  deg.  fahr.,  the  fir  is  stronger 
in  compression  than  is  the  pine.  The  same  relation  ap- 
pears for  moisture  contents  greater  than  20  per  cent  when 
due  to  soaking  in  fresh  water  at  70  deg.  fahr. 
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APPARATUS  for  determining  the  efficiency  of  gears  and 
other  drives  has  recently  been  developed  and  used  for 
making  tests  in  the  Mechanical  Engineering  Laboratories  of 
the  Worcester  Polytechnic  Institute.  The  fundamental  prin- 
ciple of  the  apparatus  consists  in  the  direct  measurement  of 
the  loss  of  power  in  the  gear  drive  instead  of  the  usual  method 
of  determining  the  input  and  output  and  subtracting  one  from 
the  other. 

Since  the  efficiency  of  good  geared  drives  is  relatively  high, 
the  input  and  output  are  very  nearly  equal,  and  any  small 
eiTors  in  the  measurement  of  these  relatively  large  quantities 
will  make  a  very  large  per  cent  error  in  the  difference,  which 
is  the  power  loss. 

It  is  therefore  evident  that  a  method  by  which  the  loss  may 
be  measured  directly  and  independently  of  the  input  and  out- 
put would  be  very  much  more  accurate. 

Theory  op  App.^ratus  Used  ix  the  Tests 

The  theory  of  the  apparatus  which  was  used  in  the  tests  is 
as  follows :  An  electric  motor  is  so  hung  in  a  cradle  that  both 
its  armature  and  field  are  free  to  turn.  The  armature  shaft 
is  connected  directly  to  the  pinion  gear  shaft  and  the  driven 
shaft  directly  to  an  Alden  absorption  dynamometer.  The  re- 
action of  the  motor  field  is  balanced  by  the  action  of  the  ab- 
sorption dynamometer  through  a  simple  lever.  The  arms  of 
the  lever  are  accurately  proportioned  to  the  ratio  of  the  gears. 

The  general  idea  of  the  apparatus  is  as  follows :  An  electric 
induction  motor  is  hung  in  a  cradle  on  double  roller  bearings, 
and  an  arm  attached  to  the  motor  casing  makes  a  cradle 
dynamometer.  The  motor  shaft  is  connected  directly  to  the 
drive  shaft  and  an  Alden  dynamometer  is  put  on  the  driven 
shaft.  These  dynamometers  are  so  arranged  that  the  force 
exerted  by  the  end  of  the  arms  is  downward.  The  arms  of  the 
dynamometers  are  of  equal  length  and  at  the  end  of  each  is 
a  fixed  knife  edge.  A  lever  with  three  knife  edges  mounted 
upon  it  has  the  two  outer  knife  edges  adjusted  so  that  the 
distance  between  them  is  equal  to  the  distance  (horizontal) 
between  the  dynamometer  knife  edges.  The  third  knife  edge 
divides  this  distance  into  segments  whose  ratio  to  each  other 
is  the  same  as  the  gear  ratio.  These  three  knife  edges  lie  in 
the  same  straight  line.  The  lever  is  now  placed  directly  over 
the  line  between  the  dynamometer  knife  edges,  and  is  sup- 
ported by  the  third  knife  edge  which  rests  on  platform  scales. 
The  end  knife  edges  of  the  lever  are  connected  to  the  dyna- 
mometers in  such  a  way  that  the  high-speed  dynamometer  is 
connected  to  the  long  arm  of  the  lever.  A  counterweight  and 
a  rider  weight  are  mounted  upon  the  lever.    See  Fig.  1. 

Method  of  Testing 
The  method  of  testing,  so  far  as  the  operation  of  the  lever 


For  presentation  at  the  Spring  Meeting,  Worcester,  Mass.,  June  4 
to  7,  191S,  of  The  -Vmerican  Society  op  Mechanic.il  Engineees. 
Tile  paper  is  liere  printed  in  abstract  form  and  advance  copies  of  the 
paper  may  be  obtained  by  members  gratis  upon  application.  .\11  papers 
are  subject  to  revision. 


368 


SPRING  MEETING  PAPERS 


The  Journal 
Am.Soc.M.E. 


system  is  concerned,  is  identical  for  all  tests,  and  therefore  the 
explanation  of  its  action  is  made  perfectly  general. 

The  center  of  gravity  of  the  Alden  brake  was  very  nearly 
in  the  horizontal  plane,  so  that  a  slight  movement  of  the  arm 
did  not  measurably  affect  its  balance.  The  cradle  dynamometer 
was  so  loaded  that  its  center  of  gravity  was  only  a  short  dis- 
tance below  the  shaft  center,  and  a  load  of  2  lb.  at  the  end  of 
the  arm  was  enough  to  entirely  upset  its  equilibrium.  The 
lever  was  then  placed  in  position  as  described  above  and  stat- 
ically balanced  by  means  of  the  counterweight  shown  in  Fig.  1. 
A  long  pointer  attached  to  the  lever  showed  the  position  of  the 
system  relatively  to  the  initial  condition  of  balance. 

When  the  rider  weight  W  was  in  its  initial  position,  the  load 


of  moment,  and  when  corrected  for  the  speed  of  the  apparatus 
it  is  a  measurement  of  the  power  loss. 

Here  the  input  power  is  automatically  balanced  against  the 
output,  and  any  little  change  in  the  latter  is  immediately  taken 
care  of  by  the  motor,  and  it  is  impossible  for  the  apparatus  to 
be  out  of  balance  except  by  the  amount  of  the  transmission 
loss.  This  is  the  feature  of  the  method  which  distinguishes  it 
from  all  others. 

The  power  transmitted  by  the  drive  may  be  computed  by 
noting  the  change  in  the  load  P^  on  the  platform  scales,  and 
such  computations  will  be  shown  later. 

In  operating  it  was  found  necessary  to  start  the  apparatus 
and  let  it  run  for  several  minutes  before  taking  note  of  the 


TABLE  1     DATA  OF  EFFICIENCY  TEST  OF  BE\'EL-GEAR  DRIVE 
Practically  no  Lubrication 
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Pj  (see  Fig.  1)  was  noted  as  the  initial  reading  of  the  platform 
scales. 

The  variables  entering  into  the  balance  of  this  apparatus  are 
then  the  forces  P^,  P^  and  P^,  and  the  displacement  of  the  rider 
weight.  P3  may  be  measured  at  any  time  while  the  apparatus 
is  in  operation,  and  so  may  the  displacement  of  the  rider 
weight. 

It  should  be  noted  here  that  the  amount  of  P,  has  nothing 
to  do  with  the  calculation  of  the  power  loss,  which  is  found 
as  follows: 

Method  of  Measuring  Power  Loss 

It  will  be  seen  from  the  preceding  description  and  from 
Fig.  1  that  P^x  =  P„j/  for  100  per  cent  efficiency ;  but  since  the 
efficiency  is  never  100  per  cent,  P,x  must  exceed  Pjj  by  the 
amount  necessary  to  overcome  the  loss  in  moment.  This  differ- 
ence immediately  upsets  the  balance  of  the  lever,  of  course,  but 
equilibrium  may  again  be  restored  by  shifting  the  position 
of  the  rider  weight  in  the  proper  direction.  This  displacement 
of  the  rider  weight  is  therefore  a  measurement  of  the  change 


initial  position  of  the  lever.     The  zero  reading  was  frequently 
checked  during  the  period  of  testing. 

Efficiency  Test  of  Bevel-Geae  Drito 

Data  of  Gears  and  Apparatus.  The  gears  were  5  per  cent 
nickel  steel,  case-hardened,  5  pitch,  lV2-ui-  face.  They  were 
cut  by  the  Brown  &  Sharpe  Mfg.  Co.  and  were  mounted  by 
them  on  ball  bearings  especially  designed  for  testing  purposes. 
Fig.  2  shows  the  apparatus  set  up  for  this  test.  Following  are 
the  preliminary  data  employed : 

Number  of  teeth  in  gear 52 

Number  of  teeth  in  pinion 14 

Ratio,  52  ^  14 3.714 

Total   length    of   lever   between   outside  knife   edges    (see 

Fig.  3) 3.95  ft. 

Length  of  long  arm  of  lever 3.112  ft.  =  37.344  in. 

Length  of  short  arm  of  lever 0.838  ft.  =  10.056  in. 

Length  of  dynamometer  arms 31.5  in. 

A  force  of  2  lb.  at  31.5  in.  is  equivalent  to  1-  hp.  at  1000  r.p.m., 
for  which  the  expression  1  hp^^  will  be  used. 
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Calculation  of  Horsepower  Loss  from  Movement  of  Rider. 
Referring  to  Pig  3,  a  force  of  2  lb.  at  Pj  =  1  hp^^.  There- 
fore 2  X  37.344  =  in-lb.  of  moment  in  lever  necessary  for 
1  hpj„„,  and  if  the  rider  weight  is  3  lb.,  then  for  this  to  balance 
1  hpj„„,  3a;  must  equal  2  X  37.344,  whence  x  =  24.893,  and 
therefore  a  movement  of  24.893  in.  of  the  rider  is  equivalent 
to  1  hpj„„„  for  a  3-lb.  ridei-. 

If  the  rider  weighs  but  iy2  lb.,  then  the  same  displacement 
means  only  I/2  hp„„„.  A  paper  scale  was  made  according  to 
these  figures  and  was  fastened  to  the  lever.  The  readings  for 
hp.  loss  were  taken  from  it  throughout  the  test. 

Calculation  for  Horsepower  Input.  Referi'ing  to  Fig.  3, 
since  the  initial  load  of  P,  was  taken  with  the  rider  weight  W 
already  on  the  lever,  a  change  in  the  position  of  W  does  not 
change  P^,  but  merely  changes  the  moment.  Therefore,  in  mo- 
ment equations  of  the  lever,  regardless  of  where  the  center  of 
moments  is  taken,  the  arm  of  the  moment  of  W  is  always  the 
distance  from  the  zero  position. 

The  force  P,  is  a  measure  of  the  input  power  if  the  speed 
is  known,  and  it  is  merely  necessary  to  calculate  this  value  in 
order  to  solve  the  problem.  Considering  the  moment  equation 
of  the  lever,  we  have 

O.838P3  —  3.95P,  -\-Wx  =  0 
whence 

O.838P3  +  Wx 
3.95 


P,  =  O.2122P3  -f  0.759a- 


If  TT  =  3  lb., 

if  TT  =  1.5  lb., 

P,  =  O.2122P3  +  0.379a; 
X  being  the  displacement  of  W  measured  in  feet. 

Referring  to  Table  1,  for  accuracy  of  recorded  data  the 
values  in  colunm  5  (a;  ft.)  and  column  10  (rider  hp,,^)  should 
vary  together,  since  they  both  refer  to  the  displacement. 

Column  10  is  recorded  for  one  purpose  and  read  from  the 
paper  scale  directly  in  hp„„„,  while  column  5  is  recorded  for 


u 


-Tofa! Length  ofU/er^~ 


-Segment  ic  ■ 


Plat-Form  Scales 


X       Rpm  ptA 
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/ 
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Tno  Shafts 


Counfemeighf 


Fig.  1    General  Layout  of  Appabatus  Shown  in  Fig.  2 

another  purpose  and  the  measurement  is  recorded  in  feet  meas- 
ured by  an  ordinary  rule. 

It  is  necessary  to  read  the  values  recorded  in  column  10  with 
as  great  accuracy  as  possible,  but  the  approximate  distance 
to  the  mean  position  as  determined  in  column  10  is  as  close 
as  it  is  necessary  to  record  the  values  of  column  5. 

The  values  in  column  10  after  correction  for  speed  give  the 
total  loss  in  power  and  become  therefore  the  whole  of  the 
numerator  of  the  equation  for  loss  of  efficiency,  namely, 

Hp.  loss 


These  values  for  hp.  loss  are  recorded  to  three  significant  fig- 
ures, but  the  third  is  somewhat  in  doubt,  and  therefore  the 
absolute  accuracy  is  only  through  two  significant  figures. 

In  figuring  hp.  input  it  is  necessary  to  use  the  value  P„ 
which  is  obtained  by  means  of  the  equation  P^  =  0.2122P, 
-f-  0.759a;,  where  x  is  the  value  in  column  5.  The  maximum 
variation  in  feet  from  the  mean  position  (column  10)  is  less 
than  0.1  ft.,  but  suppose  that  it  was  0.1  ft;  then  column  5 
might  have  been  1.8  instead  of  1.7  as  in  the  first  recorded  line. 

To  see  what  the  effect  of  such  a  discrepancy  would   be, 


Fig.  2    Apparatus  for  Testing  the  Efficiency  of  Bevel-Geab 

Drives 

the  following  computations  have  been  made,  taking  x  =  1.8 
and  X  =  1.7,  respectively : 

P3  =  200;     0.2122P.  =  42.44 
P,  =  42.44  -f  0.759a; 

=  42.44  +(0.759  X 1-8)  or  =  42.44  +  (0.759  X  1-7) 
=  42.44  4-  1.36  or  =  42.44  +  1.29 
=  43.80  or  43.73. 
As  hp„„„  input  =  %  P„  then  hp,^  equals  either  21.90  or 
21.865,  and 

Hp.  loss        Rider  hp,„„„ 


whence 


Hp.  input       Input  hp„ 


^   „  .  0.746        0.746 

Loss  of  efficiency  =  — — ~  or  ^, . 

^       21.90       21.865 


Loss  of  efficiency  = 


Hp.  input 


It  is  thus  seen  that,  measuring  as  accurately  as  possible, 
the  numerator  is  only  accurate  to  the  second  place,  the  third 
being  in  doubt;  and  that  the  second  place  in  the  denominator 
is  sure,  and  the  third  fairly  sure,  although  considered  in  doubt. 
Therefore  the  denominator  is  as  accurate  as  the  numerator. 

The  numerator  is  as  accurate  as  the  apparatus  will  aUow 
data  to  be  read,  and  therefore  the  inaccuracy  of  the  data  of 
column  5  has  no  effect  on  the  final  accuracy  of  the  work. 

In  Test  No.  1,  the  data  of  which  are  given  in  Table  1,  prac- 
tically no  lubrication  was  used,  the  gears  having  been  washed 
off  with  gasoline.  Previous  to  this  there  had  been  oU  and 
graphite  on  the  gears,  and  some  of  the  graphite  stiU  remained 
on  the  teeth.  However,  after  running  for  a  while  they  were 
practically  non-lubricated.  The  3-lb.  rider  had  to  be  used  in 
this  case  because  of  the  amount  of  the  friction  loss,  which,  by 
the  way,  was  sufficient  to  cause  the  gears  to  heat  considerably. 

Table  1  gives  only  a  few  of  the  results  actually  obtained,  for 
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the  apparatus  was  started  time  after  time  and  the  balance  by 
the  rider  gave  the  same  results  over  and  over  again. 

The  next  test  was  made  to  see  how  much  the  efficiency 
would  be  increased  with  good  lubrication.  Accordingly  some 
heavy  oil  and  flaked  graphite  were  mixed  and  used  as  a  lubri- 
cant. The  efficiency  was  so  much  increased  that  the  l^-lb. 
rider  weight  was  sufficient,  and  again  it  was  found  that  the 
same  results  were  obtained  time  after  time.  Later,  after  the 
graphite  and  oil  had  become  more  perfectly  blended,  another 
test  was  made. 

The  efficiency  curves  for  these  three  tests  are  all  given  in 
Fig.  4.  The  difference  between  the  results  of  non-lubricated 
and  lubricated  conditions  is  perfectly  clear.  The  test  with  the 
more  perfect  blending  of  the  lubricant  showed  results  identical 
with  the  previous  one,  except  as  indicated  by  the  dash  line  at 
the  end  of  the  upper  curve.     This  showed  that  the  lubricant 
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Fig.  3     Dimensioned  Sketch  of  Apparatus 
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Fig.  4     HoKSEEOWER-EFFiciENcy  Curves  of  Bevel-Gear  Drive 
Gear  ratio,  26  to  7  ;  r.p.m.  of  pinion,  about  1200 

was  not  squeezed  out  from  between  the  teeth  at  quite  so  low  a 
pressure. 

The  form  of  the  curves  and  the  consistency  of  the  readings 
convinced  the  experimenters  that  very  reliable  results  had  been 
obtained.  This  was  also  the  case  regarding  tests  made  of  the 
efficiency  of  a  worm-gear  drive  and  reported  in  the  complete 
paper. 

It  is  accordingly  concluded  that  this  apparatus  will  measure 
accurately  the  efficiency  of  any  positive  shaft  drive  where  both 
shafts  are  rotating  at  constant  speed,  and  that  it  seems  to  be 
the  best  method  yet  devised  for  testing  gear  drives  for  effi- 
ciency, since  it  measures  directly  the  actual  power  loss. 

WMle  this  paper  has  described  only  tests  of  bevel-  and 
worm-gear  drives,  tests  of  other  drives  have  been  made,  and 
the  method  is  applicable  to  all  types. 


The  depth  of  a  pile  seems  to  have  a  good  deal  to  do  with  the 
development  of  spontaneous  combustion.  A  10-ft.  pile  is  very 
likely  safe  for  most  bituminous  coals,  provided  other  conditions 
are  not  unfavorable;  but  20  to  25  ft.  is  probably  more  or  less 
dangerous.  In  the  New  York  Edison  Co.'s  yard  at  Shadyside, 
N.  J.,  where  coal  is  stored  in  piles  reaching  heights  up  to  35 
ft.,  spontaneous  combustion  gives  trouble.  {Power,  April  16, 
1918,  p.  537) 


A  FOUNDRY  COST  AND  ACCOUNTING 
SYSTEM 

By  WILLIAM  W.  BIRD,  WORCESTER,  MASS. 
Member  of  the  Society 

THE  work  in  Shop  Management  at  the  Worcester  Poly- 
technic Institute  is  in  the  nature  of  a  laboratory  course, 
and  experimental  work  in  accounting  and  cost  keeping  is  made 
possible  by  the  commercial  foundry  and  machine  shop  of  the 
Institute,  known  as  the  Washburn  Shops. 

The  object  of  this  paper  is  to  present  an  outline  of  the  cost 
and  accounting  system  which  has  been  developed  as  a  result 
of  experiments  carried  on  in  connection  with  the  foundry  at 
the  Institute. 

The  first  problem  was  to  detei-mine  the  number  of  inde- 
pendent variables  and  how  the  dependent  ones  were  related 
to  them.  After  several  years  it  was  decided  that  the  three 
most  important  items  were  Core  Labor,  Molding  Labor,  and 
Pounds  of  Castings  Produced,  and  that  each  of  the  other  items 
of  cost  was  a  function  of  some  one  of  these  three  independent 
items." 

Ledger  accounts  were  opened  for  each  one  of  the  items,  and 
by  careful  inventories  at  the  beginning  and  end  of  each  year 
the  exact  annual  cost  for  each  item  was  worked  out. 

The  next  problem  was  to  determine  a  proper  production 
credit  for  the  individual  accounts  for  each  month,  based  on 
factors  secured  by  previous  records.  The  general  scheme  being 
to  charge  an  account  with  the  amount  of  the  purchases  for  that 
month  and  credit  it  with  a  fair  estimate  of  what  ought  to  have 
been  used  for  that  month's  work.  These  production  credits  are 
charged  to  another  account,  as  will  be  explained  later. 

All  expenses  are  charged  to  the  Expense  Account  and  the 
production  credit  for  expense  ought  to  be  large  enough  to  more 
than  balance  the  charges,  thus  creating  a  balance  to  the  good, 
known  as  Expense  Reserve. 

Core  Work 

The  material  required  for  core  work  was  found  to  average 
about  30  per  cent  of  the  core  labor,  hence  to  make  the  produc- 
tion credit  for  core  work  for  a  month  it  was  only  necessai-y 
to  secure  from  the  payrolls  the  amount  paid  to  the  core  makers 
for  that  month  and  add  30  per  cent  for  the  supplies  used. 

Molding 

All  of  the  items  of  cost  in  the  foundry  excepting  the  metal, 
melting  and  core  work,  were  divided  into  two  classes :  Supplies 
or  all  the  materials  used  in  connection  with  molding,  such  as 
sand,  facing,  etc.,  and  Expense,  or  all  charges  for  management, 
office  work,  power  and  other  overhead  items,  cleaning,  flasks, 
etc. 

At  the  present  time  we  are  basing  our  production  credits  for 
supplies  on  6  per  cent  of  the  molding  labor  and  the  expense  on 
75  per  cent,  the  molding  labor  for  the  month  being  secured 
from  the  payrolls,  all  of  the  molders  being  grouped  for  this 
purpose. 

Metal  and  Melting 
In  order  to  secure  the  exact  tonnage  for  each  mouth  it  was 
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found  necessary  to  make  an  inventory  on  the  first  of  each 
month  of  the  castings  on  hand.  This,  however,  is  only  a  close 
estimate  of  the  weight  of  these  castings.  A  record  of  the  cast- 
ings sold  during  the  month  gives  the  tonnage  also.  Correcting 
this  for  the  change  in  the  inventorj-  of  castings,  gives  the  pro- 
duction in  pounds  for  the  month. 

The  cost  of  melting  was  found  to  vary  directly  with  the 
pounds  of  castings  produced,  and  therefore  the  melting  pro- 
duction credit  for  the  castings  produced  each  month  is  found 
by  multiplying  the  pounds  produced  by  the  melting  factor, 
which  at  present  is  30  cents  per  100  lb. 

A  careful  record  for  a  number  of  years  of  the  castings  pro- 
duced and  of  the  pig  and  scrap  used,  gives  the  data  for  the 
factors  to  be  employed  in  making  up  the  production  credits 
for  the  metal  used  each  month.  At  present  we  use  75  per  cent 
of  the  pounds  produced  as  the  proper  weight  of  pig  iron,  and 
37V2  per  cent  for  scrap  iron.  These  factors  take  care  of  the 
shrinkage  and  the  defective  castings,  as  these  are  replaced 
without  credit  to  the  foundry. 

Knowing  the  weight  and  cost  of  the  pig  iron  purchased 
each  month,  this  cost  including  all  charges  for  freight  and 
teaming,  the  cost  per  100  lb.  is  made  up.  Multiplying  this 
by  75  per  cent  of  the  pounds  produced,  we  have  the  production 
credit  for  pig  iron.  The  production  credit  for  scrap  iron  is 
worked  out  in  the  same  way. 

The  problem  of  handling  the  difference  between  the  material 
purchased  and  what  was  actually  used  was  solved  by  making 
the  ledger  balance  a  book  inventory  for  material  accounts  and  a 
reserve  for  the  expense  account,  as  stated. 

The  next  problem  of  how  to  adjust  the  difference  between 
the  castings  sold  and  the  castings  produced  was  solved  as 
follows : 

Two  ledger  accounts  were  opened — Foundry  Sales  and 
Foundry  Production.  The  first  is  credited  with  the  monthly 
sales  and  charged  with  the  factor  cost  of  the  eastings  sold. 
The  balance  of  this  account  is  the  factor  gain  and  gives  a  defi- 
nite line  on  the  profits. 

Foundry  Production  is  charged  each  month  with  the  total 
amount  of  the. production  credits  and  credited  with  the  factor 
cost  of  the  castings  sold,  the  monthly  ledger  balance  giving  the 
value  of  the  castings  on  hand.  In  fact,  the  value  of  the  cast- 
ings on  hand  is  worked  up  first  from  the  inventory  made  on 
the  first  of  each  month,  and  the  factor  cost  of  eastings  sold  is 
simply  the  amount  required  to  make  the  account  show  the 
proper  balance. 

To  show  the  exact  working  of  this  system,  the  figures  for 
three  months  will  be  given — a  good  month,  a  fair  month,  and 
a  poor  one.  As  these  months  did  not  come  in  this  exact  order, 
it  was  necessary  to  make  a  few  changes  in  the  figures,  but  they 
are  substantially  an  exact  record. 

Starting  with  a  clear  record  on  July  1,  with  no  castings  on 
hand,  we  have: 

Balanxe  Sheet.  July  1. 
assets  liabilities 


Bills  receivable $13,187 .  20 

Cash 6,331.06 

Metal  and  supplies 1,333.03 

Equipment 5,000.00 


Capital 

Surplus 

Bills  payable . 


S20,000.U0 
3.654.13 
2,197.16 


$25,851.29 


$25,851.29 

The  inventory  on  August  1  gave  3500  lb,  of  castings  on 
hand,  the  sales  record  gave  122,541  lb.  sold,  the  production 
was  therefore  126,041  lb.  The  core  labor  was  $443.89  and  the 
molding  labor  $1863.84.  117,180  lb.  of  pig  iron  cost  .$2381,86 
and  the  scrap  iron  cost  .$1.50  per  hundred  delivered  in  the 


yard.     These  are  all  of  the  data  necessai-y  for  making  up 
following : 


the 


Mo.NTHLY  Foundry  Record,  July 


Purchases 


S443.S9 

127.00 
1,863.84 

156.29 
1,303.03 

612.17 
2.381.86 

737.62 


$7,625.70 


Division 


Core  labor 

Supplies 

Molding  labor 

Supplies 

Expense 

Metal — melting 

117,1801b.  pig  iron 

$1.50  per  100  scrap  iron. 


Factor 


100% 

30% 

100% 

6% 

75% 

.30c. 

75% 

37M% 


Production 
credits 


$443.89 

133.17 
1,863.84 

111.83 
1,397.88 

378.12 
1,918.98 

708.98 


Total — Factor  Cost  of  Production S6,956 .  69 


The  factor  cost  was  $5.52  per  100  lb.  for  castings  produced 
and  the  castings  on  hand  at  the  end  of  the  month  were  valued 
at  this  rate.  3500  lb.  at  $5.52  gives  a  correction  of  $193.20. 
This  is  the  difference  in  the  value  of  eastings  on  hand  at  the 
beginning  and  end  of  July. 

Factor  cost  of  production $6,956 .  69 

Correction 193.20 

Factor  cost  of  castings  sold $6,763.49 

Sales  for  July 7,350.31 

Factor  gain  for  July $586.82 

The  Expense  Reserve  is  found  by  subtracting  the  charges 
$1303.03  from  the  credits  $1397.88,  giving  $94.85  for  the 
month. 

The  Trial  Balance  of  the  Ledger  gives  the  necessary  data 
for  the  following: 


Balance  Sheet,  July  31 


LIABILITIES 


Bills  receivable $13,288.31         Capital... $20,000.00 


Cash 

Castings 

Metal  and  supplies. 
Equipment 


6,299.50 

193.20 

2,096.89 

5,000.00 


Surplus 

Bills  payable. . . . 
Expense  reserve . 
Factor  gain 


3,654.13 

2,542.10 

94.85 

586.82 


.$26,877.90 


$26,877.90 


On  September  1  we  had  4000  lb.  of  castings  on  hand,  and 
sold  in  August  132,773  lb.  The  production  was  therefore 
133,273  lb.,  as  we  had  500  lb.  more  on  hand  at  the  end  of  the 
month  than  at  the  beginning. 


Monthly  Foundry  Record,  August 


Purchases 


$522.61 

45.50 

1,968.90 

.      44.83 

1,426.64 

382.21 

2,759.65 

701.70 


$7,852.04 


Division 


Core  labor 

SuppUes 

Molding  labor 

Supplies 

Expense 

Metal — melting 

107,6201b.  pig  iron 

$1 .75  per  100  scrap  iron. 


Factor 


100% 

30% 

100% 

6% 

75% 

30c. 

75% 

371.^% 


Production 
credits 


$522.61 

156.78 
1,968.90 

118.13 
1,476.67 

399.82 
2,.568.84 

874 . 62 


Total — Factor  Cost  of  Production $8,086.37 


Inventory  correction. 


Factor  cost  of  castings  sold. . 

August  sales 

Factor  gain — August 

Factor  gain — July  1-Aug.  1... 

Factor  gain — July  1-Aug.  31.. 


$49.60 

$8,036.77 

8,179.51 

142.74 

586.82 

$729.56 
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The  Expense  Reserve  for  August  is  $1476.67  minus  $1426.64, 
or  $50.03,  making  the  total  ReseiTe,  August  31,  $144.88. 


B.\L.\NCE  Sheet,  August  31 


Bills  receivable 514,016.50 

Cash 5.750.82 

Castings 242 .  80 

Metal  and  supplies 1 ,91 2 .  59 

Equipment 5,000.00 

.S26,922.71 


LIABILITIES 

Capital $20,000.00 

Surplus 3,654.13 

Bills  payable 2,394 .  14 

Expense  reserve 144 .  88 

Factor  gain 729.56 

$26,922.71 


On  October  1  we  had  15,000  lb.  of  castings  on  hand  and  sold 
during  September  124,557  lb.  The  production  for  the  month 
was  therefore  135,557  lb. 

Monthly  Foundry  Record,  September 


Purchases 

Division 

Factor 

Production 
credits 

S54'' ,  00 

100% 

30% 

100%, 

6% 

75% 

30c. 

75% 

37  U% 

$542.00 

65.46 
2.016.70 

144.94 
1.326.58 

541  90 

Supplies .    . 

Molding  labor 

Supphes 

Expense .... 

162.60 
2.016.70 

121.00 
1,512.53 

406.67 

2,834  85 

116,980  lb.  pig  iron 

2.460 . 37 

1,763.52 

$1 .75  per  100  scrap  iron 

889.60 

$9,235.95 

Total— Factor  Cost  of  Production $8.111 .47 

Inventory  correction . 


$654.20 


Factor  cost  of  castings  sold $7,457 .  27 

September  sales 7,485 .  76 

Factor  gain — September 28.49 

Factor  gain— July  1-Sept.  1 729 .  56 


Factor  gain — July  1-Sept.  30.. 


$758.05 


The  Expense  Reserve  for  September  is  $1512.53  minus 
$1326.58,  or  $185.95,  which  added  to  $144.88  makes  the  total 
reserve  $330.83. 


B.^lance  Sheet.  September  30 


Bills  receiv.iblc $13,378.81 

Cash 5,374.27 

Castings 897.00 

Metal  and  suppUes 3,223.02 

Equipment 5,000.00 

$27,873.10 


li.vbilities 

Capital $20,000. 00 

Surplus 3,654.13 

Bills  payable 3,130.09 

Expense  reserve 330 .  S3 

Factor  gain 758.05 

$27,873 .  10 


In  order  to  keep  comparative  data  before  the  foundry  offi- 
cials and  aid  them  in  the  analj'sis  of  the  monthly  records,  the 
table  of  monthly  averages  (in  the  next  column)  is  filled  in  as 
soon  as  possible  after  the  first  of  each  month. 

In  order  to  keep  a  line  on  the  book  inventories,  the  table  fol- 
lowing that  of  monthly  averages  is  filled  in  each  month.  These 
figures  show  the  changes  in  the  several  accounts  and  indicate  in 
a  way  how  the  factors  are  working.  If  an  account  is  steadily 
growing,  as  the  Pig  Iron  Account  shows  in  this  table,  we  are 
either  accumulating  pig  iron  or  the  factor  is  too  small.  Core 
Supplies  here  shows  a  constantly  diminishing  amount,  and 
either  we  are  reducing  our  suppUes  or  the  factor  is  too  large. 
An  exact  inventory  can  be  made  at  any  time  to  check  up  the 
book  inventory  and  a  change  made  in  the  factor  if  necessary. 


MoXTHLY   AVEB.IGES 


Production,  lb 

No.  of  beats 

No.  of  molder  days'. .... 

Weight  per  heat,  lb 

Weight  per  molder  day . 

Cost  of  molding 

Avg.  pay  per  molder  daj- 

Core  work  per  100  lb 

Molding  and  expense . . . 

Melting  and  metal 

Production  cost 

Inventorj-  correction. . . 

Cost  of  castings  sold 

Selling  price 

Factor  gain 

Sales  total 

Factor  gain  month 

Per  cent  gain 

Expense  rp-^i-rv,-. 
Rating . . 


Previous 
year 


138,605 

24  5 

442 

5670 

314 

$1,644.82 

$3.72 

0.42 

2.14 

1.53 

S4.09 


S4.09 

$4.36 

0  27 

$6,093.60 

$375.46 

6.2 

$35.00 

Good 


July 


126.041 

24 

467 

5250 

270 

$1,863.84 

$4.00 

0.46 

2.68 

2.38 

S5.52 


$5.52 

$6.00 

0.48 

$7,350.31 

$586.82 

S.O 

$94.85 

Good 


August 


133,273 

24 

478 

5550 

279 

$1,968.90 

$4.12 

0.51 

2.67 

2.89 

$6.07 

0.02 

$6.05 

$6.16 

0.11 

$8,317.51 

$142.74 

1.7 

$50.03 

Fair 


September 


135,557 

25 

493 

5420 

275 

$2,016.70 

$4.09 

0.52 

2  69 

2.77 

$5.98 

0.01 

$5.99 

$6.01 

0.02 

$7,542.46 

$28.49 

0.4 

$185.95 

Poor 


Inventories — Metal  and  Supplies 
monthly  changes 


July 

August 

September 

Core  supplies   .                                         .  . 
Molding  supplf  -                                     ... 

Melting  supplii--                                 

Pig  iron 

-6.17 

+  44.46 

+234.05 

+462.88 

+28.64 

-111.28 

-73.30 

-17.61 

+  190.81 

-172.92 

-97.14 

+23.94 

+  135.23 

+374.48 

+873.92 

+763.86 
$1,333.03 

-184.30 
$2,096.89 

+  1,310.43 

Beginning  of  month.  .                        

$1.912.. 59 

$2,096.89 

$1,912.59 

$3,223.02 

The  following  samples  of  ledger  pages  will  show  just  how 
the  bookkeeping  is  done : 

ForNDRV  Sales 


July  31     Factor  cost— sales   $6,763.49 
Balance 586.82 

July  31     Sales 

Aug.    1     Balance 

....    $7,350.31 

$7,350.31 

$7,350.31 
586.82 

The  balance  of  this  account  gives  the  factor  gain  and  is  the  total  amount 
from  the  beginning  of  the  fiscal  year. 


FovxDRY  Production 


Aug.    1     Balance 

31    Factor    cost — ■ 
production. .  . 

$193 . 20 
.     8.086.37 

Aug.  31     Factor  cost— sales   $8,036.77 
Balance 242.80 

Sept.  1     Balance 

$8,279.57 
242.80 

$8,279.57 

The  balance  on  this  account  is  the  exact  inventors'  of  the  castings  on  hand, 
valued  at  the  factor  cost  for  the  month. 
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Sept.  30     Purchases.... 

..    S1,326.5S 
330.83 

Sept.  1     Balance $144.88 

Sept.  30  Production  credits.      1.512. .53 

»1,657.41 

$1,657.41 
Oct.   1      Bahncc 330.83 

The  balance  on  this  account  is  the  ain< 
during  the  year. 


lint  tliat  the  Reserve  has  built  up 


July    1     Balance $331.20 

July  31     Purchases 2,381 .  86 

$2,713.06 
Aug.    1     Balance 794.08 


July  31  Production  credit. 
Balance 


$1,918.98 
794.08 


$2,713,06 


The  balance  on  this  account  is  the  book  inventory  for  the  pig  iron  on  liand. 

Thus  evei'y  ledger  balance  has  a  definite  meaning,  either 
an  inventory,  a  reserve  or  a  gain,  and  the  complete  balance 
sheet  for  each  month  can  be  made  up  in  a  few  minutes  from 
the  regular  trial  balance.  All  of  the  work  can  be  done  by  the 
regular  clerical  force  and  requires  but  a  small  amount  of  extra 
time.    No  expert  accountant  or  efficiency  engineer  is  needed. 

The  closing  of  the  books  at  the  end  of  the  fiscal  year  intro- 
duces several  interesting  problems. 

The  Molding  and  Core  Labor  Accounts  take  care  of  them- 
selves as  the  charges  and  credits  are  the  same  and  they  are 
therefore  always  balanced.  The  material  accounts  are  first 
corrected  by  introducing  the  exact  value  of  a  carefully  made 
inventory.  This  gives  us  the  real  cost  for  the  material  which 
has  been  actually  used  during  the  year.  The  next  step  is  to 
adjust  the  production  credit  for  the  twelve  months  to  the  final 
charge.  The  difference  between  the  two  sides  of  the  ledger  is 
the  amount  of  the  adjustment  and  may  be  either  plus  or  minus. 
The  net  result  of  all  these  factor  adjustments  is  carried  to 
Expense  Reserve  and  will  either  increase  it  or  decrease  it,  as 
the  case  may  be. 

Bad  accounts,  depreciation  charges,  discounts,  premiums, 
special  expenses  or  any  other  accounts  which  need  to  be  ab- 
sorbed, are  all  transferred  to  Expense  Reserve  and  the  net 
balance  of  the  account  is  carried  to  Foundry  Sales  either  in- 
creasing or  decreasing  the  Factor  Gain  and  this  balance  then 
becomes  the  real  Sales  Gain  for  the  year. 

In  conclusion,  we  would  say  that  the  system  as  outlined  is 
giving  good  satisfaction,  the  results  are  fairly  accurate,  and 
the  comparative  monthly  data  thoroughly  reliable  as  a  signal 
system. 


A  state  testing  and  experimental  institution  for  the  mining 
industry  has  been  foimed  in  Minneapolis,  Minn.,  and  it  will 
cooperate  with  the  mining  section  of  the  University  of  Minne- 
sota. Special  attention  will  be  paid  to  the  treatment  of  ores 
with  a  comparatively  low  percentage  of  iron,  and  which  at 
present  cannot  be  industrially  exploited  with  advantage,  so 
that  such  ores  may  be  enabled  to  play  their  part  in  the  iron 
industrjf  of  the  country.  Particular  attention  will  be  paid  to 
hematite  containing  30  per  cent  to  50  per  cent  iron,  to 
magnesite  iron  and  to  titaniferous  iron  ore,  of  which  large 
deposits  are  to  be  found  in  the  northeastern  portion  of  Minne- 
sota, and  to  manganese  ore  with  a  small  percentage  of  manga- 
nese— all  problems  of  great  importance  to  the  future  of  the 
American  iron  industry. 
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INVESTIGATION  OF  THE  USES  OF 

STEAM  IN  THE  CANNING 

FACTORY 

By  JULIAN  C.  SMALLWOOD,  BALTIMORE,  MD. 

Member  of  the  Society 

IT  is  not  the  writer's  purpose  to  deal  in  this  paper  with  the 
economies  possible  in  the  generation  of  steam  in  the  canning 
factory.  Although  it  would  well  repay  the  packer  to  inform 
himself  on  this  subject,  since  in  the  boiler  room  any  amount 
up  to  50  per  cent  of  his  coal  may  be  wasted,  the  principles 
of  economical  boiler-room  operation  are  well  understood  by 
mechanical  engineers  and  are  no  different  in  the  canning  fac- 
tory from  any  other.  The  principles  and  the  best  practice  in 
the  use  of  steam,  on  the  other  hand,  are  not  common  knowl- 
edge, and  wiU  therefore  engage  the  writer's  attention. 


Uses  of  Steam  in  Canning  Factories 

First  in  an  enumeration  of  the  various  packing-house  units 
requiring  steam  are  engines  to  turn  the  linesbaft  and  operate 
cranes  and  conveyors,  and,  possibly,  pumps  for  supplying 
water.  Next  in  order  is  the  apparatus  to  give  the  raw  mate- 
rial a  preliminary  heat  treatment.  In  the  case  of  tomatoes, 
this  is  a  scalder  which  loosens  the  skins;  in  the  case  of  peas, 
beans,  spinach,  etc.,  it  is  a  bleacher  which  fixes  the  color  of  the 
product  and  washes  away  impurities  and  partial  decay.  At 
this  stage  some  goods  are  placed  in  the  cans,  but  for  others 
heat  must  first  be  applied  in  bulk  in  order  to  evaporate  water 
and  concentrate  the  product.  For  example,  tomato  pulp  or 
paste  must  first  be  boiled  down,  as  must  also  fruit  juices  in 
the  manufacture  of  jellies  and  preserves.  If  the  material  re- 
quires such  reduction,  it  is  next  introduced  into  a  kettle  sup- 
plied with  a  steam  jacket  for  evaporation,  or  a  tank  supplied 
with  steam  coils,  or  into  some  form  of  evaporator  using  steam 
as  a  source  of  heat  for  evaporation.  If  the  material  does  not 
require  such  reduction,  it  must  next  be  sent  through  an  ex- 
haust box  the  chief  function  of  which  is  to  produce  a  partial 
vacuum  in  the  capped  can  by  expanding  its  contents  previous 
to  capping.  The  expansion  is  accomplished  by  heating  the 
cans  by  direct  contact  with  steam  in  the  exhaust  box.  After 
the  cans  are  capped  they  are  packed  in  metal  cages  and  placed 
in  a  "  process  kettle "  or  retort,  where  they  again  are  sub- 
jected to  steam  heat  for  thie  purpose  of  sterilizing  and  cook- 
ing. Finally,  upon  removal  from  the  process  kettles,  the 
packed  cans  must  have  their  heat  removed,  which  is  usually 
effected  by  a  water  bath  and  which  completes  the  heat  proc- 
esses of  production. 

Analysis  of  the  Heat  Distribution 

An  analysis  of  the  heat  distribution  leads  to  the  following 
conclusions:  First,  as  a  rule,  the  mechanical  power  required  is 
comparatively  small,  and  this  limits  the  possibilities  of  exhaust 
steam.  Second,  except  for  products  that  must  be  reduced 
by  evaporation,  the  directly  useful  heat  functions  simply  by 
elevating  the  temperature  of  the  raw  material  from  that  of 
the  room  up  to  whatever  temperature  is  carried  in  the  process 
kettle.     Assuming,  for  example,  that  the  temperature  of  the 


For  presentation  at  the  Spring  Meeting,  Worcester,  Mass,  June  4  to 
7,  1918,  of  The  Amekic.vn  Society  op  Mechanicaf,  Engineers.  The 
paper  is  here  printed  in  abstract  form  and  advance  copies  of  the  com- 
plete paper  may  be  obtained  by  members  gratis  upon  application.  All 
papers  are  sub.jeet  to  revision. 
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raw  material  is  80  (leg.  fahr.  and  the  temperature 
of  the  process  kettle  is  212  deg.,  the  difference  is  132 
ieg.,  and  the  useful  heat  in  the  whole  process  of  canning  is 
numerieallj'  equal  to  the  total  weight  of  the  can  contents  mul- 
tiplied by  132  deg.  multiplied  by  the  specific  heat.  To  this,  of 
course,  must  be  added  the  heat  of  vaporization  when  the  prod- 
uct is  reduced,  which,  however,  is  only  the  case  for  certain 
products. 

This  may  seem  a  startlingly  simple  conclusion  to  be  formed 
from  a  complex  problem,  and  yet,  truly,  there  is  no  other 
one.      Cooking  and   sterilizing  are  merely   a  matter  of   ele- 


tfeaf  Oisfribui-ion 
in  Bo'ifer Hp. 


mMmimw/m//»m//mww/'wmj 

Feed  Pump 

Fig  1     DiSTEiBrTio.N"  of  Heat  in  a  Factory  Can.xixg 

T0>fAT0E.S 

vating  a  temperature  and  maintaining  it.  Once  the  tempera- 
ture is  attained  it  can  be  held,  under  ideal  conditions,  without 
further  consumption  of  heat.  Heat  consumed  for  any  other 
purpose  is  either  for  an  auxiliary  process,  or  is  a  total  loss 
through  inefficiency  of  the  main  process.  This  principle  finds 
an  application  in  a  small  way,  in  domestic  kitchens,  in  the 
tireless  cooker.  The  old-fashioned  stove  and  the  more  recent 
gas  range  both  waste  enormous  amounts  of  heat,  because  after 
the  temperature  of  the  cooking  material  has  been  raised,  heat 
continues  to  be  consumed,  and  is  wasted  by  radiation  from  the 
containing  vessel  and  by  convection  currents. 

Similarly,  in  the  canning  factory,  from  the  time  the  raw 
material  enters  the  exhaust  box  up  to  the  time  it  leaves  the 
process  kettle,  the  one  desirable  effect  is  the  elevation  of  tem- 
perature. In  the  exhaust  box  this  is  partially  accomplished, 
possibly  with  the  expenditure  of  a  disproportionate  amount  of 
steam.  Between  this  stage  and  the  process  kettle  the  can  is 
being  capped  and  packed  in  the  crates,  during  which  handling 
it  may  radiate  some  heat  which  will  have  to  be  restored.  Final- 
ly, the  sealed  cans  are  placed  in  the  process  kettle.  Heat  is 
transferred  to  them  and,  incidentally,  radiated  from  the  sur- 
face of  the  kettle,  blown  right  through  the  kettle  (especially  if 
an  open  water  bath  is  used),  and  wasted  through  an  overl'ow 
of  hot  water. 

For  the  purpose  of  obtaining  an  idea  of  the  quantitative 
values  of  these  heat  transfers.  Fig.  1  has  been  prepared  show- 
ing the  distribution  of  heat  in  a  packing  house  putting  up 
tomatoes.  An  an-angement  using  steam  inefficiently  has  been 
purposely  shown  in  order  to  indicate  the  possibilities.  It  is 
assumed  that  this  plant  is  equipped  to  handle  10,000  baskets 
per  day  of  12  hours,  that  the  tomatoes  are  canned  whole,  and 
that  skin-and-core  pulp  is  put  up  as  a  by-product.     A  fair 


value  for  the  yield  is  seven  No.  3  cans  of  whole  tomatoes  per 
basket,  and  one  No.  3  of  pulp.  This  will  make  a  total  of 
70,000  cans  of  the  former  and  10,000  cans  of  the  latter  per 
day  of  12  hours. 

Taking  as  the  heat  unit  the  boiler  horsepower,  which  is 
equivalent  to  about  30  lb.  of  high-pressure  steam  per  hour, 
or,  more  exactly,  33,479  B.t.u.  per  hr.,  and  assuming  the  tem- 
perature elevation  to  be  132  deg.,  the  useful  heat  added  to  the 
whole  tomatoes  amounts  to  57.5  boiler  hp.  The  pulp  must 
not  only  be  elevated  in  temperature  but  thickened  by  evapora- 
tion of  some  of  its  water.  Assuming  a  reduction  of  5:4,  the 
boiler  hp.  necessary  is  18.5,  making  a  total  of  76. 

Of  the  useful  heat  to  the  whole  tomatoes  only  9  boiler  hp.  is 
added  in  the  exhaust  box,  the  remainder  being  added  in  the 
process  kettle.  The  figures  on  the  drawing  enclosed  in  circles 
represent  the  waste  heat  either  through  exhaust  steam,  or  hot 
water  from  drains,  or  radiation. 

These  heat  quantities  may  seem  excessive,  but  it  should  be 
remembered  that  they  vary  in  each  of  the  particulars  very 
considerably  in  different  plants.  The  distribution  shown  may 
be  considered  on  the  whole  not  unrepresentative. 

A  study  of  this  example  shows  that  there  are  two  general 
methods  of  obtaining  heat  efficiency  in  the  use  of  steam.  First, 
by  improvements  in  the  construction  and  operation  of  heat- 
transfer  apparatus,  and  second,  by  establishing  a  coordination 
of  units  so  that  what  has  ordinarily  been  considered  as  waste 
and  irrevocable  heat  may  be  recovered  to  the  fullest  extent 
possible.  These  requirements  do  not  exist  independently.  Let 
us  then  consider  first  the  effieiencj",  or  lack  of  efficiency,  of 
the  various  steam-using  units  familiar  in  the  canning  fac- 
tory, having  special  regard  to  the  possibilities  of  eliminating 
steam  wastes,  and  with  all  due  respect  to  the  paramount 
necessity  of  capacity. 

Blanchees  and  Scalders 

Blanchers  and  scalders  both  make  a  heavy  drain  on  the 
steam  pressure.  In  their  operation  water  and  steam  are  led 
to  a  single  chamber,  circular  or  rectangular  in  cross-section, 
tlirouah  which  also  the  veeetables  or  fruit  are  fed.  In  blanchers 


y/h^n Boiler  Prtsswe  ii  BO tb  and  Vafvt'V 
IS  witk  Open,  Pressure  of  A  is  I8!b.  arid  at 
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Fig.  2    Home-Made  Form  of  Exhaust  Box 

the  steam  heats  the  water  which  is  constantly  overflowing,  and 
excess  steam  is  carried  through  a  vent  flue  to  the  roof.  Upon 
meeting  the  hot  water,  the  raw  material  is  washed  free  of  its 
gummy  coating,  etc.,  which  gradually  contaminates  the  water 
and  necessitates  a  continuous  supply.  The  incoming  fresh 
water  requires  more  steam  to  maintain  the  temperature.  Fur- 
thermore, steam  must  be  added  in  sufficient  amount  to  counter- 
act the  cooling  effect  of  the  entering  food.  From  these  con- 
siderations it  becomes" apparent  that  an  exercise  of  judgment 
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is  required  to  regulate  the  water  aud  steam  supply  to  the  rate 
of  the  food  material  to  secure  the  best  economy  with  steam. 
The  water  should  be  fed  in  just  fast  enough  to  maintain  the 
minimum  degree  of  purity  consistent  with  the  requirements. 
Any  greater  amount  of  water  necessitates  more  steam,  the 
heat  of  which  is  wasted  through  the  overflow.  Any  greater 
amount  of  steam  than  is  necessary  to  maintain  the  tempera- 
ture merely  blows  through  the  vent  flue.  Obviously,  two  or 
three  times  as  much  steam  as  is  necessary  may  be  consumed  if 
regulation  is  neglected. 

In  the  operation  of  tomato  sealders  a  similar  conclusion  may 
be  drawn.  Here  the  steam  and  water  do  not  mix,  that  is,  in- 
tentionally, it  being  the  purpose  to  have  first  the  steam  and 
then  the  cold  water  strike  the  raw  material.  Steam  at  80  to 
100  lb.  pressure  is  supplied  through  a  2-in.  pipe  and  passes 
through  a  series  of  perforated  holes  in  pipes  placed  above  and 
below  a  conveyor  chain  carrying  the  tomatoes.  The  bed  of 
fruit  is  something  like  four  to  six  inches  thick,  and  it  is  ex- 
pected that  these  steam  jets  will  penetrate  the  mass  and  heat 
their  outer  skins  in  about  ten  seconds.  Now,  Ln  the  same  cham- 
ber in  which  the  steam  is  working,  and  just  beyond  the  steam 
jets,  are  jets  of  cold  water.  There  is  no  dividing  partition, 
and  the  result  is  a  splendid  condenser  effect.  As  the  water 
must  be  kept  cold,  more  of  it  than  otherwise  necessary  is 
turned  on  to  counteract  this  effect,  thereby  enhancing  it.  Pro- 
vision is  made  through  a  vent  flue  so  that  if  any  steam  escapes 
both  water  and  tomatoes,  it  can  go  out  through  the  roof. 

Obviously,  with  the  application  of  ingenuity  and  experiment 
the  steam  consumption  of  these  machines  might  be  materially 
lessened  through  radical  structural  changes  without  impairing 
effectiveness  or  capacity.  On  the  other  hand,  and  opposite  to 
the  case  of  bleachers,  it  is  difficult  to  secure  steam  economy 
by  nice  regulation  alone — for  one  reason  because  of  the  preju- 
dice of  operators. 

Exhaust  Boxes 

Exhaust  boxes  are  now  to  be  considered.  In  the  home-made 
form  (see  Fig.  2)  these  are  long  rectangular  boxes  made  of 
four  planks,  open  at  the  ends,  and  through  which  a  conveyor 
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Fig.  3    Jacketed   Keitle 

■chain  passes  bearing  the  filled  but  uncovered  cans.  Drilled 
pipes  within  the  bos  are  used  as  steam  jets  playing  on  the 
•cans.  At  the  ends  of  the  box  are  flues,  so  that  when  the  steam 
is  fully  turned  on  it  will  not  pass  into  the  packing  room  but 
out  through  the  roof. 

It  is  at  once  apparent  that  it  is  out  of  the  question  to  obtain 
anything  like  a  uniform  temperature  of  the  can  contents  in 
the  small  space  of  time  that  they  are  subjected  to  the  steam, 
particularly  if  they  are  packed  closely  and  contain  little  liquid. 


The  heat  consumed  in  the  form  of  steam  may  be  as  much  as 
anything  between  20  and  30  boiler  hp.,  making  for  a  thermal 
efficiency  of  about  10  to  15  per  cent.  Where  does  the  differ- 
ence go?    Through  the  roof. 

The  performance  of  the  exhaust  box  as  regards  steam  econ- 
omy may  be  materially  bettered  by  the  careful  regulation  of 
the  steam  supply.  From  trials  which  the  writer  has  made, 
involving  temperature  and  pressure  measurements,  he  has 
found  that  the  steam  can  be  cut  down  from  full  on  to  about 
one-half  a  turn  of  the  stop  valve  in  some  cases  without  mate- 
rially affecting  the  temperature  elevation.  That  is,  the  heating 
effect  is  nearly  as  good  when  the  steam  merely  trickles  through 
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Fig.  4    Various  Ways  of  Handling  Steam  in  Connection 
WITH  Jacketed  Kettles 

as  when  it  pours  through.  To  gain  effectiveness,  the  time  dur- 
ing which  each  can  is  subjected  to  the  steam  must  be  length- 
ened, and  the  greater  the  time,  the  greater  will  be  the  machine's 
efficiency.  This  fact  is  being  recognized  by  the  manufacturers 
of  modem  forms  of  exhaust  box,  which  are  so  shaped  that  the 
length  of  the  jjath  through  them  is  greatly  increased,  thereby 
increasing  the  time  of  heating  (to  5  and  15  min.). 

Much  can  be  gained  if  the  exhaust  bos  is  in  part  relieved 
of  its  effort  by  introducing  whatever  liquor  goes  with  the  solid 
part  of  the  contents  as  hot  as  may  be. 

Jacketed  Kettles 

Turning  now  to  a  consideration  of  the  various  packing-house 
units  used  for  concentrating  liquid  foods  and  food  juices,  which 
units  may  be  termed  generally  "  evaporators,"  it  will  be  noted 
that  there  are  many  different  forms  and  types.  Perhaps  the 
most  elementary  form,  and  in  some  ways  the  most  interesting, 
is  the  jacketed  kettle  (see  Fig.  3).  It  has  a  capacity  of  be- 
tween 50  and  500  gal.,  and  instead  of  having  heat  applied 
to  it  as  an  open  flame,  receives  it  from  the  steam  jacket  whence 
it  gets  its  name.  The  jacket  is  tapped  with  one  or  more  open- 
ings to  receive  the  steam  pipes,  and  another  opening  for  the 
drain  pipe  to  carry  off  the  condensed  steam. 

The  performance  of  these  kettles  is  very  interesting  in  many 
ways.  In  the  first  place,  it  may  be  observed  that  under  ap- 
proximately ideal  conditions  their  thermal  efficiency  may  be 
nearly  100  per  cent,  the  only  loss  being  from  radiation  of  heat 
from  the  outside  of  the  jacket.  This  assumes  that  the  con- 
densate from  the  jacket  is  returned  to  the  boiler  through  a 
return  trap  which,  however,  is  not  always — or  even  often — 
used.  Steam  at  100  lb.  gage  pressure  has  a  temperature  of 
338  deg.,  so  if  steam  of  this  pressure  is  used  in  the  jacket 
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of  a  kettle  it  will,  after  condensiug  in  the  jacket,  emerge  from 
the  drain  pipe  as  water  at  338  deg.  If  this  hot  water  is  re- 
turned to  the  boiler  by  a  return  trap,  none  of  its  heat  is  lost 
(except  that  small  amount  due  to  radiation),  and  practically 
all  of  the  heat  given  up  by  the  steam  goes  to  the  useful  pur- 
pose of  evaporating  water  from  food  material. 

There  are,  however,  three  other  ways  in  which  steam  may 
be  handled  (see  Fig.  4).  First,  the  drain  may  be  passed 
through  an  atmospheric  trap,  which  necessitates  that  the  water 
be  reduced  to  below  212  deg.  before  it  can  be  returned  to  the 
boiler.  In  this  case  the  efficiency  of  the  system  is  87  per  cent, 
and  13  per  cent  of  the  heat  consumed  is  wasted.  Practically 
the  same  thing  may  be  accomplished  if  the  drain  pipe  is  with- 
out a  trap  but  is  supplied  with  a  stop  valve  so  regulated  that 
only  water  will  be  discharged.  Second,  the  kettle  may  be  sup- 
plied with  an  atmospheric  trap,  or  a  stop  valve  in  the  drain 
pipe  as  just  described,  the  discharge  from  which  is  not  re- 
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turned  to  the  boUer.  In  this  case,  if  feedwater  at  70  deg.  is 
used  to  make  up  the  212-deg.  water  which  might  have  been 
used,  the  waste  is  24  per  cent  and  the  efficiency  only  76  per 
cent.  Third,  the  kettle  may  be  unprovided  with  a  trap  of  any 
kind,  and  the  valve  in  the  drain  pipe  left  so  wide  open  as  to 
let  large  quantities  of  steam  escape  as  well  as  condensate. 
Here  it  is  difficult  to  estimate  the  ensuing  waste,  but  if  one  is 
to  judge  by  the  ascending  clouds  of  steam,  it  must  be  enormous. 

A  jacketed  kettle  in  full  blast  shows  the  most  haphazard 
ebullition,  and  one  would  suppose  that  a  much  more  effective 
rate  of  evaporation  could  be  obtained  if  the  circulation  could 
be  assisted.  In  spite  of  this,  the  fact  is  that  this  apparatus  is  a 
remarkably  quick  evaporator.  Results  that  have  come  to  the 
writer's  attention  show,  with  the  use  of  100-lb.  steam,  as  high 
as  8.5  gal.  or  70  lb.  of  liquid  evaporated  per  square  foot  per 
hour  after  the  mass  has  come  to  a  boil.  This  corresponds  to 
about  700  B.t.u.  of  heat  transferred  per  hour  per  square 
foot  per  degree  difference  of  temperature,  a  figure  comparing 
very  favorably  with  the  best  types  of  feedwater  heaters  and 
condensers,  which  class  of  steam-engineering  apparatus  the 
jacketed  kettle  most  closely  resembles  as  regards  the  matter  of 
heat  transfer. 

Jacketed  kettles,  differently  installed,  show  very  different 
capacities  for  evaporation.  The  question  then  arises.  What  are 
the  factors  affecting  the  rate  of  evaporation  ?  A  study  of  this 
question  shows  that  the  total  amount  of  water  a  kettle  can 
evaporate  per  hour  may  be  affected  chiefly  by  the  pressure  of 
the  steam  in  the  jacket.  The  rate  of  heat  transfer  is  dii-ectly 
proportional  to  the  difference  in  temperature  between  the  boil- 
ing material  (about  212  deg.)  and  the  substance  supplying  the 
heat,  that  is,  the  steam.  Now,  since  the  temperature  of  steam 
increases  with  its  pressure,  the  high-pressure  steam  is  more 
effective  in  rapidity.  But  if  the  steam  pipes  are  too  small,  or 


if  the  kettle  opening  for  steam  is  not  large  enough,  there  may 
be  a  considerable  drop  of  pressure  of  the  steam  before  it 
reaches  the  jacket,  and  a  still  further  drop  after  it  gets  into 
the  jacket.  In  consequence,  and  especiaUy  if  the  steam  is  in- 
itially wet,  it  falls  in  temperature  and  loses  some  of  its  effect- 
iveness. Much  can  be  done  to  improve  capacity  by  using 
carefully  calculated  pipe  sizes  and  by  introducing  the  steam 
into  the  jacket  through  two  or  more  openings  instead  of  only 
one.  A  series  of  experiments  with  the  purpose  of  learning 
the  pressure  within  a  steam  jacket  for  different  systems  of 
piping  would,  it  is  felt,  disclose  facts  of  practical  value  in 
future  design. 

The  capacity  of  a  jacketed  kettle  may  be  much  reduced 
by  the  cooking  material  caking  to  its  sides.  To  avoid  this 
condition,  kettles  are  frequently  equipped  with  mechanical 
stirrers  which  continuously  wipe  the  heating  surface,  thus 
keeping  it  clean.  This  action  also  imparts  a  velocity  to  the 
boiling  liquid  at  the  heating  surface  which,  presumably,  affects 
the  heat  transfer,  but  just  how  much  is  not  known.  Similarly, 
the  quantitative  effect  of  high  velocity  of  the  steam  in  the 
jacket  is  unknown. 

CotL  Evaporators 

The  final  Limitation  to  capacity  has  to  do  with  the  area  of 
the  heating  surface.  The  obvious  step,  then,  is  to  add  heating 
surface  in  order  to  increase  capacity,  and  this  has  been  done. 

Coils  offer  such  an  attractive  way  of  forming  a  compact 
heating  surface,  that  they  have  come  into  favor  in  units  which 
dispense  entirely  with  the  steam  jacket.  Any  foi-m  of  con- 
taining vessel  may  be  used  for  the  liquid  to  be  concentrated, 
and  the  vessel  may  be  made  of  any  appropriate  material. 
Jacketed  kettles  are  commonly  made  of  copper :  the  containing 
vessels  for  coil  evaporators  may  be  made  of  wood,  thereby 
making  a  great  saving  of  expense.  Also,  a  wooden  vessel  with 
coils  occupying  a  given  floor  space  may  contain  vastly  more 
heating  surface  than  a  jacketed  kettle  occupying  the  same 
floor  space,  and  therefore  have  considerably  greater  capacity. 
In  such  a  case  the  coil  evaporator  also  loses  less  heat  by  radia- 
tion from  the  containing  shell,  but  otherwise  the  heat  efficiency 
of  the  coil  may  be  just  as  good  or  as  bad  as  that  of  jacketed 
kettles  previously  cited.  The  effectiveness  of  a  single  square 
foot  of  heating  surface  of  the  coil  is,  it  is  believed,  possibly  less 
than  that  of  the  jacket,  particularly  if  the  coil  is  not  carefuUy 
designed.  "  Effectiveness  "  in  this  connection  means  the  num- 
ber of  heat  units  that  can  be  transferred  per  hour  from  the 
steam  to  the  liquid  contents.  As  mentioned  before,  the 
efficiency  maj'  be  nearly  100  per  cent  in  each  case. 

Fig.  5  shows  a  eoU  of  modem  design  taking  steam  through 
the  manifold  at  A  and  exhausting  from  drain  B. 

Evaporators  depending  upon  coils  or  nests  of  tubes  suffer 
two  serious  disadvantages:  First,  they  are  much  more  difficult 
to  clean  and  to  keep  clean  than  are  jacketed  kettles.  Mechani- 
cal wipers,  as  stirrers,  are  out  of  the  question,  and  hand  clean- 
ing is  awkward.  Second,  they  are,  with  poor  design,  more  apt 
to  leak  steam  into  the  liquid  to  be  evaporated  than  are  jackets,, 
whereby  both  heat  and  capacity  are  lost. 

Vacuum  Pans 

In  the  writer's  opinion,  a  type  of  evaporator  which  wall 
eventually  enter  the  canning  factory  is  the  vacuum  pan,  Fig. 
6.  The  advantage  which  it  possesses  is  that  it  can  use  exhaust 
steam  efficiently,  and,  when  live  steam  is  employed,  the  pan 
may  be  so  designed  as  to  take  only  half  or  less  than  half  the- 


May 
1918 


SPRING  MEETING  PAPERS 


377 


steam  required  by  apparatus  which  boils  at  atmospheric 
pressure. 

The  subject  of  vacuum  pans  is  too  large  a  oue  to  enter  upon 
here,  there  being  many  different  designs  and  principles  in- 
volved. It  may  be  mentioned,  however,  that  the  whole  subject 
is  replete  with  unsolved  problems  which  give  much  oppor- 
tunity for  successful  research  work. 

All  of  the  evaporators  cited  may  meet  a  check  in  their 
capacity  when  certain  products  are  handled,  through  the  thick- 
ening and  foaming  of  these  products.  To  avoid  boiling  over, 
foaming  necessitates  a  cutting  down  of  the  rate  of  evaporation. 
Similarly  with  thickening — the  resulting  increased  viscosity 
of  the  mass  causes  a  spattering  dangerous  to  operators  and 
wasteful  of  material.  In  such  cases  the  initial  rate  of  evapora- 
tion must  be  lessened  toward  the  end  of  the  process.  The 
remedy  is  evaporators  with  high  sides  to  pi-event  boiling  over, 
and  stirrers  to  prevent  caking. 

TABLE  1     PERFORMANCE  OF  EVAPORATORS 


TjTje  of  evaporator 

Evaporation, 
lb.  per 
sq.  ft. 
per  hr. 

B.t.u.  transferred 
per  sq.  ft.  per  hr. 
per  deg.  fahr.  dif- 
ference in  tem- 
perature 

Jacketed  kettle  with  100  lb.  steam  pressure,  bj- 

66  6 

45,0 
29.0 

41  5 
60.0 

40.0 
105.0 

64.5 

660 

Jacketed  kettle  with  50  lb.  steam  pressure,  as- 
suming the  same  B.t.u.  rate  of  transfer 

Jacketed  kettle  with  25  lb.  steam  pressure 

Shell   evaporator,   with   paddles,   50  lb.  steam 

625 

Coils,  100  lb.  steam  pressure,  by  test 

628 

Vacuum  pan,  single  effect,  25  lb.  steam  pressure, 

on  tomato  paste;  average,  by  test 

Vacuum  pan,  maximum,  100  lb.  steam  pressure. 
Vacuum  pan,  vdih.  10  lb.  steam   pressure,  single 

313 
600 

600 

Another  item  which  should  be  carefully  calculated  for  in- 
dividual evaporators  as  well  as  a  number  of  them  together, 
is  the  drainage  of  the  spaces  supplying  steam.  It  is  very 
easUy  possible  to  food  these  spaces  with  water,  either  through 
too  small  a  pipe  size  for  the  drain  from  the  jacket  or  coil,  or 
by  having  one  unit  flood  another,  or  by  a  badly  designed  unit 
of  which  coUs  are  a  conspicuous  example. 

Comparative  Performance  of  Evaporator.9 

In  Table  1  the  first  three  lines  show  the  effect  of  using 
steam  of  a  lower  pressure  than  100  lb.,  the  rate  of  evapora- 
tion in  lb.  per  sq.  ft.  per  hour  rapidly  falling  off  with  the 
lower-pressure  steam.  The  low  result  of  the  shell  evaporator 
may  be  explained  possibly  by  the  effect  of  the  design,  in  that 
the  heating  surface  was  so  arranged  that  part  of  it  could  be 
flooded  during  operation.  It  is  seen  from  the  table  that  the 
best  results  were  secured  with  the  jacketed  kettle.  This  fact 
is  very  much  influenced  by  the  steam  connections,  in  that  if 
only  one  is  used,  the  rate  of  evaporation  may  be  only  half 
that  obtained  when  two  generous  steam  openings  are  used. 

Table  2  is  intended  to  show  the  real  advantage  of  coils.  The 
figures  presented  are  obtained  from  a  number  of  kettles  and 
coils  in  actual  operation.  It  is  seen  that  as  the  capacity  of  the 
kettle  increases  the  heating  surface  per  unit  of  contents  de- 
creases, which  is  not  true  of  the  coO,  the  reason  being  that  the 
jacket  surface  of  the  kettle  increases  with  the  square  of  its 
linear  dimension,  whereas  the  volume  increases  as  the  cube. 


Process  Kettles 


The  last  item  to  be  considered  is  the  process  kettle.  In 
one  way  this  is  perhaps  the  most  important  of  all,  since  the 
success  of  the  pack  depends  upon  the  process  kettle.  Its  whole 
function  is  to  raise  the  temperature  of  the  contents  of  the 
cans  to  that  necessary  for  sterilization.  Fig.  7  is  a  diagram- 
matic representation  of  a  process  kettle. 

There  are  four  methods  in  use  in  the  operation  of  these 
units:  Fii-st,  the  cans  are  placed  in  the  process  kettle,  which 
is  previously  empty ;  the  kettle  is  then  closed  and  steam  turned 
on  so  that  a  pressure  of  between  5  and  15  lb.  gage  is  secured. 
Second,  this  same  process  may  be  used,  except  that  the  kettle 
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Fig.   7    Diagrammatic  Representation  of  a  Process   Kettle 

is  previously  filled  with  hot  water  and  the  cans  are  subjected 
to  a  water  bath  under  pressure  at  a  correspondingly  high  tem- 
perature. Third,  the  cans  may  be  placed  in  a  closed  process 
kettle  and  subjected  to  a  pressure  very  slightly  greater  than 
atmosphere,  say,  1  lb.  gage,  there  being  no  water  in  the  kettle. 
Fourth,  the  process  may  be  under  atmospheric  pressure  but 
in  a  water  bath  with  the  lid  of  the  kettle  raised.  These  proc- 
esses may  be  referred  to  as  dry  and  wet,  respectively,  and 
closed  and  open. 

In  the  open-bath  process  it  is  a  custom  of  operators  to  main- 
tain a  violent  boil  of  the  bath  so  as  to  secure  a  circulation 
through  all  the  interstices  between  the  cans,  which  practice  re- 
sults in  large  volumes  of  steam  being  emitted  into  the  packing 
room.  In  the  closed  process  it  is  the  custom  to  vent  the  valve 
on  top  of  the  kettle.  When  the  process  is  wet,  it  seems  that 
the  object  is  twofold :  first,  to  secure  a  circulation  through  the 
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interstices,  and  second,  because  it  is  easier  to  maintain  a  uni- 
form temperature  with  the  steam  flowing  through  rapidly  with 
this  vent  valve  considerably  open  than  to  secure  this  uniform 
temperature  with  only  a  small  vent. 

Now,  besides  raising  the  temperatures  of  the  cans  in  the  dry 
process,  heat  has  to  be  furnished  to  the  kettle  in  the  following 
directions,  all  of  which  is  wasted : 

1  To  raise  temperature  of  the  metal  of  crates  and  kettle 

2  To  vent  the  kettle  allowing  air  to  escape,  or  to  establish 

a  circulation  through  the  cans 

3  Condensed  steam  drained  from  kettle 

4  Radiation  of  heat  from  the  outside  surface  of  the  kettle. 
To  these  items,  must  be  added,  when  the  wet  process  is  used, 
the  heat  necessary  to  raise  the  temperature  of  a  mass  of  water 
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as  well  as  that  of  the  cans.  Table  3  gives  some  quantitative 
values,  obtained  in  part  by  test,  but  for  the  most  part  by 
calculation  upon  the  assumption  of  reasonably  good  conditions 
in  each  item.  In  this  connection  it  should  be  remembered  that 
radiation,  venting  and  overflow  wastes  may  each  vary  widely 
with  different  operators  and  units. 

Comparing  the  boiler  hp.  required  for  the  different  systems 
it  is  noticed  that  the  closed  wet  process  takes  about  thi-ee  times 
as  much  steam  as  the  dry  at  216  deg.  On  the  other  hand,  the 
former  is  capable  of  twice  the  capacity  of  the  latter,  so  that  the 
proportion  of  steam  per  can  used  is  as  3  is  to  2. 

Efforts  have  been  made  to  increase  the  capacity  of  process 
kettles  by  agitating  the  cans  during  cooking,  machines  for  this 
purpose  being  styled  "  continuous  cookers." 

There  seems  to  be  ample  field  for  enlightenment  by  experi- 
ment in  the  case  of  process  kettles.  Among  the  questions  to 
be  answered  are:  What  are  the  times  necessary  to  elevate  the 
temperature  of  the  center  of  a  can  under  the  open  or  closed 
systems,  and  how  much  difference  is  made  by  circulating  water 
instead  of  steam  upon  the  time?  What  effect  has  venting  the 
kettle  different  amounts?  What  effect  has  agitating  the  cans? 
If  such  venting  of  the  kettles  has  any  favorable  effect,  how 
may  the  steam  thus  lost  be  recovered?  How  does  the  tem- 
perature of  the  cans  at  various  parts  of  the  kettle  vary?  Of 
what  value  are  automatic  regulators  to  steam  economy  ? 

Possibilities  of  Improving  Performance  of  Plant 

■Referring  to  Fig.  8,  the  possibilities  of  bettering  the  per- 
formance indicated  by  Fig  1  are  shown.  The  consumption  of 
Ihe  scalder  is  reduced  from  25  to  20  boiler  hp.  by  careful 


supervision  of  its  performance.  The  efficiency  of  the  jackeled 
kettle  is  improved  by  means  of  the  return  trap  which  passes 
back  to  the  boiler  4^4  boiler  hp.,  thereby  eliminating  all  pos- 
sibility of  waste  in  steam  through  the  drain.  The  exhaust  box 
is  increased  in  efficiency  to  50  per  cent,  and  very  probably 
much  better  than  this  can  be  secured  with  the  more  nioderii 
forms  of  exhaust  box,  the  loss  then  largely  being  due  to  radia- 
tion. By  using  the  dry  process  at  216  deg.  the  process  kettle 
loses  heat  only  to  radiation  in  amount  equal  to  about  5  boiler 
hp.  and  through  condensate  from  the  drain  equal  to  about 
6V2  boiler  hp.,  the  loss  through  the  vent  with  automatic  regu- 
lation being  negligible.    It  is  questionable  how  the  6V2  boiler 


TABLE  2    COMPARISON  OF  HEATING-SURFACE  REQUIREMENTS  OF 
ICETTLES  AND  COILS 


Capacity  of  kettle,  gal 100 

Heating  surface  per  gal.  of  con- 
tents, sq.  ft 0.10 


300 


O.OS 


500 


0.06 


600  (tank  with  coil) 


0.083 


TABLE  3     AMOUNT  OF  HEAT  (B.T.U.)  REQUIRED  FOR  PROCESSING 
IN  ONE  KETTLE  40  IN.  IN  DIAM.  BY  72  IN.  DEEP 


^'^-hr.  closed  process 
at  240  deg.  fahr. 

1-hr.  open 
process 

Drj- 

Wet 

Dr\-, 
216  deg. 

Wet. 
212  deg. 

To  cans,  from  120  deg 

To  water,  from  212  deg. 

198.000 

0 

3.300 

0  + 

9.000 

38,000 

198,000 
28,000 

3,300 
17,  .500 

9,000 
46,000 

158,000 
0 

500 

0  + 

15,300 

26,000 

152,000 
0(?) 
0 

To  metal,  from  212  deg 

To  vent  on  top 

35,000+ 

14,800 

29,300 

Total  B.t.u 

248,300 
14.8 

301,800 

IS.l 

199,800 
6.00 

231,100 

hp.  escaping  from  the  drain  may  be  utilized.  It  might  be  re- 
turned to  the  boUer  as  feed  if  provision  were  made  to  eliminate 
impurities.  An  exhaust-steam  feedwater  heater  is  added,  by 
means  of  which  26  boiler  hp.  is  recovered,  but  as  the  exhaust 
steam  is  in  excess  of  the  requirements  for  preheating  the  feed- 
water,  some  of  that  available  from  the  engine  is  lost  through 
the  vent.  It  is  very  possible  that  this  excess  of  steam  should 
be  recovered  in  one  of  the  steam-using  units;  for  example,  if 
a  process  kettle  were  designed  with  sufficiently  large  steam 
pipes  and  openings,  exhaust  steam  could  be  used  in  it,  or  this 
steam  could  be  used  in  a  vacuum  pan.  There  are  a  number 
of  such  possibilities. 

General  Considerations 

Having  now  taken  up  in  more  or  less  detail  the  various 
familiar  steam-using  units  in  the  canning  factory,  the  writer 
would  conclude  with  a  few  remarks  of  general  application. 
Economy  in  steam  means  three  things :  increasing  efficiency  of 
units,  eliminating  all  avoidable  wastes,  and  utilizing  all  other 
wastes  of  heat  as  by-products.  The  first  two  can  only  be 
accomplished  through  measurement — it  is  necessary  to  know 
7(010  much  steam  is  used  and  wasted.  The  packing  house 
should  be  properly  equipped  with  measuring  instruments  for 
this  purpose.  The  familiar  and  little  appreciated  pressure 
gage  is  almost  a  stranger  in  the  packing  house,  and  yet  a 
judicious  use  of  this  instrument  will  disclose  much  valuable 
information  as  to  how  steam  is  beina:  used  or  abused.    To  find 


.May 

1918 


SPRING  MEETINt!   PAPERS 


379 


Dut  how  low  the  steam  ])ressure  is  on  some  units  whose  in- 
eflBciency  or  lack  of  capacity  has  been  ascribed  to  other  causes 
and  inspired  futile  remedies,  will  open  the  eyes  of  the  super- 
intendent. Ne.xt,  when  we  eliminale  wastes,  we  must  eliminate 
all  wastes,  and  not  tolerate  any  just  because  we  have  been 
accustomed  to  seeing  them  and  know  that  they  are  difficult  to 
avoid.  Wherever  steam  sliows  in  the  atmosphere  it  re])i'e- 
sents  a  waste,  whether  the  steam  comes  from  the  jacket  of  a 
kettle,  the  vent  of  a  process  retort,  the  flue  from  an  exhaust 
box  or  heater  or  scalder,  or  from  any  cause  whatsoever.  We 
have  no  right  to  shoot  steam  into  the  atmosphere,  even  if  it  is 
exhaust  steam.  We  have  no  right  to  radiate  heat  to  the  atmos- 
|ihere  whicli  might  be  saved  by  non-heat-CDnducting  protec- 
tion, and  such  wastes,  it  is  necessary  to  say,  are  wantonly 
committed  in  the  packing  house.  No  steam-using  units  the 
writer  has  seen  in  such  houses  make  the  slightest  provision 
against  loss  of  heat  by  radiation.  This  is  not  only  a  waste  of 
coal  but  a  waste  of  human  energy,  since  the  operators  cannot 
work  efficiently  in  the  torrid  heat  usually  prevailing  and 
aggravated  by  radiation  from  steam-using  units.  The  packer 
objects  on  the  ground  of  expense,  but  he  should  remember  that 
each  square  foot  of  surface  with  steam  behind  it  radiates  to  the 
atmosphere  in  ten  hours  an  amount  of  heat  requiring  the  burn- 
ing of  1  lb.  of  present-day  coal,  and  then,  upon  calculating 
what  this  aggregates  to,  will  he  realize  that  it  is  not  a  question 
of  the  exjjense  of  installing  ])ipe  coverings  and  other  siuulni' 
devices,  but  the  expense  of  not  doing  so. 

Finally,  the  question  of  how  to  utilize  by-product  heat  re- 
quires careful  study.  In  each  factory  the  problem  may  be 
different,  and  in  each  it  may  be  a  separate  case  of  propor- 
tioning the  units  to  tit  into  each  other.  Feedwater  heaters, 
traps,  low-pressure  heaters — all  should  be  considered.  Even 
the  water  used  for  cooling  the  cans,  which  carries  away  all  of 
the  useful  heat  transmitted,  as  previously  detined,  may  be  made 
to  render  up  some  of  the  heat  it  has  removed. 


AN     INVESTIGATION     OF     THE     FUEL 
PROBLEM  IN   THE  MIDDLE  WEST 

By  .\.  .\.  POTTER,  MANHATT.VN,  KAN. 
Member  of  the  Society 

THE  cost  of  producing  power  has  increased  in  the  various 
power  plants  of  the  Middle  AVest  from  15  to  60  per  cent 
during  the  winter  of  1917-1918.  The  Detroit  Edison  Company 
report  that  for  1917  the  total  operating  expenses  were  35 
to  40  per  cent  greater  than  in  1916.  The  Quincy  (111.)  Gas, 
Electric  and  Heating  Company,  states  that  the  increase  has 
been  40  per  cent.  The  cost  of  production  in  the  Sioux  City 
(lowal  Gas  and  Electric  Company  has  been  increased  by 
60  per  cent. 

The  increased  cost  of  producing  power  has  been  due  to : 
a     The  increase  cost  of  fuel 
b     The   necessity   of  burning  fuels   of   different   grades   with 

equipment  suitable  for  one  particular  grade 
c     The   greater   amount    of    ash    and    other   non-combustible 

matter 
d     The    increased    cost    of   labor   and    the    poorer   quality   of 

labor  available 
e     The  increased  cost  of  repairs,  supplies  and  new  equipment. 


For  presentation  at  the  Spring  Meeting,  Woreester,  Mass.,  .Tune  4 
to  7.  lOlS.  of  The  American  Society  of  Mechanical  Engineers. 
The  paper  is  here  presented  in  abstract  form,  and  advance  copies  of 
the  paper  may  be  obtained  by  members  gratis  upon  application.  AU 
papers  are  subject  to  revision. 


Increase  in  Cost  of  Fuel 

The  Commonwealth  Edison  Company,  of  Chicago,  111.,  re- 
port the  cost  of  coal  per  ton,  for  January  1916,  1917  and  1918 
as  .tl.78,  $2.72  and  .$3.14,  respectively.  A  large  power  plant 
in  Indiana  paid  for  coal  an  average  of  .$3.60  per  ton  during 
the  winter  of  1917-1918,  as. compared  with  .$1.66  during  the 
winter  of  1915-1916.  A  large  power  plant  in  Omaha,  Neb.,  jjaid 
for  fuel  during  the  winter  of  1917-1918  at  an  average  rate  of 
$4.45  per  ton  as  compared  with  .$2.85  in  normal  times.  In 
Kansas  power  plants  the  cost  of  fuel  has  increased  about  70 
per  cent  as  compared  with  normal  years.  The  Jackson  Light 
and  Power  Company,  of  Jackson,  Miss.,  report  an  increase  in 
the  price  of  coal  from  $2.12  to  $4.48. 

Grades  of  Fuel  Used 

The  majority  of  the  power  plants  in  the  Middle  West 
burned  any  grade  of  fuel  they  could  secure  and  were  forced 
in  most  eases  to  go  to  the  open  market  for  their  supplies. 
Plants  using  bituminous  screenings,  slack  and  mill  run  were 
forced  to  burn  mine  inin  and  even  screened  nut  and  lump  coal. 
One  large  power  company  of  Indiana,  which  ordinarily  uses 
fourth-vein  Indiana  screenings,  used  during. the  winter  of 
1917-1918  only  40  per  cent  screenings  and  60  per  cent  mine- 
run  and  him]>  coal.  The  larger  sizes  were  purchased,  partly 
on  account  of  the  difficulty  experienced  in  securing  any  definite 
or  unifonn  grade.  The  increased  attention  to  coal  storage  was 
also  responsible  for  the  use  of  the  larger  sizes,  as  fine  coal  is 
more  liable  to  danger  from  fire  on  account  of  spontaneous  com- 
bustion. The  use  of  lump  coal  necessitated  in  some  plants 
additional  expemlitures  for  crushing  ))efore  the  fuel  could  be 
used  with  certain  types  of  stokers. 

Several  plants  in  Illinois  used  coke  breeze.  Several  plants 
in  northern  Louisiana  and  in  the  other  southern  parts  of  the 
Central  West  used  wood  and  wood  waste  to  a  limited  extent. 
In  North  Dakota  greater  use  was  made  of  lignite  slack. 

Some  efforts  were  made  in  several  states  to  use  fuel  oil  in 
place  of  coal,  but  it  was  found  more  expensive  than  coal  and 
in  the  majority  of  cases,  more  difficult  to  secure  on  account  of 
the  shortage  of  tank  ears.  In  Kansas  coal  and  oil  were  equally 
difficult  to  secure,  except  in  the  southeastern  portion  of  the 
state  where  oil  and  natural  gas  are  used  exclusively  in  power 
plants.  In  Oklahoma  natural  gas  is  used  ordinarily  in  the 
power  plants  at  Oklahoma  City,  El  Reno,  Muskogee,  Enid, 
Tulsa  and  other  cities  and  towns.  The  power  plants  located 
near  natural-gas  fields  exiierienced  a  great  shortage  of  gas 
during  the  past  winter  and  had  to  use  fuel  oil.  In  some 
plants  this  change  meant  an  increase  in  operating  costs  of 
several  hundred  per  cent.  In  the  largest  portion  of  Texas, 
lignite  and  bituminous  slack  were  cheaper  for  power-plant  use 
than  fuel  oil.  Substitutions  for  coal  were  found  impractical  in 
most  cases. 

Suggestions  have  been  made  by  power-plant  engineers  that 
the  Fuel  Administration  should  segregate  the  supplies  from 
the  different  mines  in  such  a  manner  that  individual  plants 
would  get  their  supply  of  unifonn  grade.  Where  several  hun- 
dred tons  of  coal  of  different  grades  are  mixed  and  stored  in 
overhead  bunkers,  it  is  impossible  for  stoker  operators  to 
adjust  their  firing  conditions  as  to  feed  and  draft  to  suit  the 
fuel  served.  With  uniform  grades  of  fuel,  operating'  condi- 
tions can  be  adjusted  for  best  efficiency. 

In  several  eases  the  fuel  scarcity  and  high  cost  resulted  in 
the  greater  use  of  coal  near  the  producing  point,  but  in  most 
eases  it  was  a  question  of  keeping  the  plants  going,  irrespec- 
tive of  the  price  of  fuel. 
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The  fuel  situation  iu  tlie  power  plants  of  Iowa,  Kansas, 
South  Dakota,  Texas  and  Oklahoma  was  not  as  serious  as  in 
the  more  populous  states  of  the  Middle  West.  Many  of  the 
smaller  power  plants  either  had  considerable  fuel  in  storage 
or  reduced  their  load.  The  majority  of  the  plants  in  the 
Middle  West  were  affected  more  by  the  quality  than  by  the 
scarcity  of  fuel. 

Impurities  in  Coal 

One  large  plant  iu  Illinois  reports  that  the  coal  used  during 
the  winter  of  1917-1918  contained  16  per  cent  ash  as  compared 
with  9  per  cent  in  former  years.  Several  of  the  power  plants 
in  Minnesota  reported  25  to  35  per  cent  ash  and  slate  in  coal 
during  the  winter  of  1917-1918.  The  plants  of  Louisiana  had 
to  use  coal  which  contained  in  many  cases  30  per  cent  ash,  as 
compared  with  an  ash  content  of  5  to  10  per  cent  in  foiiner 
years.  An  engineer  in  a  large  power  plant  at  St.  Louis,  Mo., 
stated  that  the  cost  of  producing  power  in  that  particular 
plant  has  increased  51  per  cent,  40  per  cent  being  due  to  the 
increased  cost  of  fuel  and  11  per  cent  to  the  increased  non- 
combustible  impurities.  In  general,  the  ash  content  in  the 
fuel  used  during  1917-1918  was  at  least  5  per  cent  greater  than 
in  former  years  on  account  of  the  faulty  methods  at  the  mines. 
Power-plant  engineers  feel  that  the  high  ash  content  is  greatly 
responsible  for  the  fuel  shortage  and  for  the  increased 
operating  costs.  In  ordinary  times  fuel  containing  more  than 
30  per  cent  ash  would  be  condemned  for  use  in  boiler-room 
furnaces. 

Cost  of  Labor 

The  cost  of  common  labor  has  increased  in  the  various  parts 
of  the  Middle  West  from  25  to  100  per  cent.  Operators  anil 
firemen  in  power  plants  are  receiving  more  pay,  but  in  rare 
cases  is  the  increase  as  great  as  25  per  cent  when  compared 
with  normal  times.  The  cost  of  manufacturing  power  has 
probably  been  more  affected  by  the  poor  quality  of  power- 
plant  operators  and  labor  available  than  by  the  increased 
cost  of  such  labor. 

Epfect  Upon  Isolated  Plants 

In  a  few  eases  the  increased  operating  expenses  and  the 
scarcity  of  fuel  had  a  distinct  tendency  to  eliminate  isolated 
plants  and  to  transfer  the  load  to  central  stations.  This  was 
especially  true  where  the  rates  of  central  stations  are  main- 
tained constant  by  law.  The  large  central  stations  in  most 
eases,  however,  were  not  too  vigorously  soliciting  business  on 
account  of  the  increased  costs  of  fuel,  labor,  material,  and  new 
equipment.  Some  power-plant  managers  insist  on  a  eoal-and- 
labor-eost  clause  in  connection  with  contracts  for  power.  Pub- 
lic utilities  complain  about  the  difficulties  which  they  are  ex- 
periencing in  financing  improvements. 

Many  power  companies  are  more  concerned  on  account  of 
insufficient  plant  capacity  than  because  of  the  increased  cost 
of  fuel.  Improvements  and  extensions  in  equipment  are 
affected  by  the  high  cost  of  money,  by  the  high  prices  of  mate- 
rials and  equipment  and  by  the  difficulty  of  securing  deliveries 
of  materials  and  equipment  jiurchased.  A  manager  of  a  large 
central  station  in  Indiana  states  that  they  are  three  years  be- 
hind in  expansion,  development  and  replacement. 

Efforts  for  Better  Fuel  Economy 

The  fuel  situation  during  the  past  winter  has  resulted  in 
greater  efforts  for  fuel  economy.     This  is  particularly  notice- 


able in  the  small  power  plants  of  the  less  populous  portions 
of  the  Middle  West.  The  high  cost  of  new  power-plant  equip- 
ment has  some  tendency  to  delay  improvements,  but  it  is  re- 
markable to  see  power  plants  in  towns  of  2000  inhabitants,  or 
even  smaller,  discarding  an  inefficient  old  steam  prime  mover 
and  paying  at  the  rate  of  $200  per  kilowatt  capacity  for  new 
units,  in  order  to  produce  fuel  economy.  The  use  of  draft 
gages  and  of  other  measuring  instniments  is  increasing  in  the 
boiler  room,  greater  attention  is  given  to  the  utilization  of  ex- 
haust steam  in  non-condensing  plants,  more  pipe  covering  is 
used,  greater  attention  is  being  given  to  boiler  settings  and 
furnaces,  heating  surfaces  are  kept  cleaner,  and  definite  efforts 
are  being  exerted  for  the  more  economical  utilization  of  fuel 
in  the  power  plant. 

Work  op  the  Fuel  Administrators 

The  work  of  the  Fuel  Administration  Boards  of  Iowa,  of 
Louisiana  and  of  Illinois,  is  particularly  creditable.  The 
fuel-conservation  campaign  in  Iowa  consists  of: 
a  Inspection  of  boiler  rooms  and  heating  plants,  with  recom- 
mendations as  to  improvement  in  equipment  and  opera- 
tion, and  instruction  of  firemen  in  proper  firing  methods 
h     Talks  to  groups  of  engineers  and  firemen  on  combustion 

and  firing  methods 
(■     Talks  to  general  audiences  on  the  economical  use  of  fuel  in 

the  home,  and  on  firing  house  furnaces ;  and 
d     Dissemination  of  information  on  burning  soft  coal  in  house 
furnaces.     Inspections  of  house-heating  plants  were  made 
to  a  very  limited  extent. 
Iowa  State  College  at  Ames  furnished  seven  engineers  to 
carry   on   this   work,    each   of   whom   spent   during   the   past 
winter    from   two    to    twelve   weeks    making    inspections    and 
giving  talks  and  demonstrations.    Their  services  were  available 
to  any  city  or  town  in  the  state  without  charge  except  for 
traveling  and  hotel  expenses. 

Prof.  D.  C.  Faber  of  the  Iowa  State  College,  who  is  the  con- 
sulting engineer  for  the  Federal  Fuel  Administration  for 
Iowa,  gives  the  following  in  his  recent  report: 

Thirty-four  cities  and  towns  asked  for  tliis  service,  inchiding 
practically  all  of  the  larger  cities  of  the  state.  1:^54  plants  were 
inspected,  and  80  talks  given  to  a  total  of  7330  people. 

The  boilei'-plaut  inspections  were  made  to  point  out  defects  in 
equipment  and  operation,  and  to  give  the  firemen  proper  instruc- 
tions in  firing  methods.  The  inspectors  were  equipped  with  draft 
gages,  CO2  recorders,  and  thermometers  for  measuring  flue-gas 
temperatures.  The  inspections  varied  from  casual  inspections  to 
complete  investigations  of  combustion  conditions,  as  circumstances 
required.  It  is  not  possible  to  enumerate  the  defects  found  by  the 
inspectors,  but  a  few  of  the  commonly  found  faults  were :  Leaky 
boiler  settings :  uncovered  steam  pipes ;  failure  to  remove  soot  at 
frequent  intervals ;  failure  to  regulate  fire  by  use  of  damper  in 
uptake ;  fire  too  thick  ;  and  firing  too  large  a  quantity  of  coal  at  one 
time. 

In  the  talks  to  engineers  and  firemen,  combustion,  hand  firing 
methods  and  boiler-room  losses  were  explained.  These  talks  were 
accompanied  by  lantern  slides,  charts  and  demonstrations. 

In  Louisiana  an  extensive  campaign  for  fuel  conser"vation 
has  been  undertaken  under  Leo  S.  Weil,  ad\'isory  engineer  for 
the  Federal  Fuel  Administration  for  Louisiana.  Mr.  Weil 
gave  a  complete  description  of  his  work  in  Power,  Vol.  47, 
No.  5.  Efforts  were  made  to  have  other  fuels  substituted  for 
coal,  but  these  were  found  unpractical  in  most  cases.  The  fuel 
consumption  was  decreased  by  shutting  down  some  of  the 
ice  plants  wliich  operated  during  the  winter  at  about  one-third 
of  their  normal  capacity,  and  the  remainder  of  the  ice  plants 
were  run  at  nearly  normal  capacity,  supplying  ice  to  those 
which  were  shut  down.     The  attention  of  power-plant  owners 
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and  of  operators  was  called  to  the  necessity  of  reducing  waste 
of  coal  and  to  the  desirability  of  cooperation  on  the  part  of 
both  owners  and  operators.  Suggestions  concerning  reduction 
of  coal  waste  were  sent  out  to  power-plant  operators.  Mr. 
Weil  reports  very  gratifying  results  due  to  the  above  efforts. 

The  Conservation  Committee  of  the  Fuel  Administration 
of  Illinois,  with  Prof.  H.  H.  Stoek  of  the  University  of  Illinois 
as  chairman,  is  carrying  on  very  constructive  work  among  the 
power  plants  of  that  state  in  the  interest  of  fuel  economy. 
Those  in  charge  of  power  plants  are  being  urged  to  go  over 
their  e(iuii3ment  and  to  make  necessary  improvements.  The 
Conservation  Committee  has  also  the  cooperation  of  the  fac- 
tory inspectors  of  Illinois,  who  are  bringing  the  matter  of 
economy  to  the  attention  of  the  owners  and  operators  of  plants 
inspected  by  them. 

Conclusions 

The  power  plants  of  the  Middle  West  are  convinced  that 
future  emergencies  can  be  averted  by  more  adequate  fuel  stor- 
age, by  greater  attention  to  fuel  economy,  and  by  the  more 
careful  regulation  on  the  part  of  the  Government  of  the  qual- 
ity of  fuel  leaving  the  mines  and  of  the  fuel-transportation 
facilities. 

Several  state  fuel  administrators  are  expecting  to  start  cam- 
paigns urging  the  early  purchase  of  fuel  for  domestic  use, 
and  greater  storage  of  coal  by  power  plants  during  the  sum- 
mer. The  larger  power  plants  are  expecting  to  store  greater 
amounts  of  coal  than  usual.  Some  plants  expect  to  provide 
storage  capacity  sufficient  for  30  days;  many  of  the  smaller 
plants  expect  to  put  in  larger  storage  capacity.  Considerable 
difficulty  is  being  experienced  in  storing  many  of  the  middle- 
western  bituminous  coals  on  account  of  spontaneous  combus- 
tion. Storage  under  water  will  be  used  to  a  considerable  extent. 
The  Nebraska  Power  Company,  of  Omaha,  which  uses  250  to 
300  tons  of  coal  per  day,  constructed  two  subaqueous  coal  stor- 
age pits  of  a  total  capacity  of  8000  tons  and  at  a  cost  of  about 
$120,000.  The  Commonwealth  Edison  Company,  of  Chicago, 
devotes  about  100  acres  of  high-priced  land  to  coal  storage. 
On  this  land  are  nearly  ten  miles  of  railroad  tracks  and  other 
improvements,  in  addition  to  locomotives  and  locomotive 
cranes.  Mr.  AV.  L.  Abbott,  chief  operating  engineer  of  the 
Commonwealth  Edison  Company,  states  that  in  addition  to  the 
above  investment  in  storage  facilities  there  is  the  great  expense 
of  storing  upward  of  a  million  dollars'  worth  of  coal  and 
carrying  much  of  it  year  after  year,  but  that  the  outlaj'  and 
expense  are  warrantable  from  a  business  point  of  view. 

In  the  case  of  power  plants  using  natural  gas,  a  gas-storage- 
tank  capacity  sufficient  for  a  10-day  period  is  considered  prac- 
tical. Svich  a  storage  capacity  will  take  care  of  gas  shortage 
during  extremely  cold  weather. 

More  attention  will  be  paid  in  the  future  to  the  proper  fur- 
nace design  for  high-volatile  bituminous  coals.  The  combus- 
tion chambers  of  the  furnaces  in  the  majority  of  the  smaller 
power  plants  are  not  large  enough  for  the  air  to  mix  with  the 
gases  given  off  from  the  fuel  bed  and  before  such  gases  come 
in  contact  with  the  comparatively  cool  heating  surfaces  of  the 
boiler. 

Some  attention  should  be  given  to  the  use  of  peat  in  certain 
parts  of  Michigan,  Minnesota  and  Wisconsin  for  domestic 
use  and  possibly  also  for  power  generation.  With  the  increasing 
scarcity  and  higher  cost  of  coal  and  oil,  low-grade  fuels  must 
be  given  greater  consideration  in  connection  with  the  genera- 
tion of  power. 

The  fuel  administrators  of  the  various  states  should  be  en- 


couraged to  secure  engineering  assistance,  particularly  in  con- 
nection with  the  campaigns  for  economy  in  the  smaller  power 
plants.  Much  fuel  can  be  saved  if  the  operators  of  the  small 
power  plants  can  be  carefully  instructed  with  reference  to  the 
overhauling  of  equipment,  the  avoidance  of  air  infiltration 
through  settings,  proper  firing  methods,  correct  thickness  of 
fuel  bed  and  other  operating  details  which  lead  to  the  econom- 
ical utilization  of  fuel.  The  institution  of  campaigns  for  fuel 
conservation,  such  as  have  been  undertaken  in  Louisiana  and 
in  Iowa,  will  result  in  gn^eater  fuel  economy.  Such  campaigns 
are  absolutely  necessary  in  the  less  populous  sections  of  the 
Middle  West,  where  the  majority  of  the  power  plants  are 
small  and  are  operated  by  poorly  trained  attendants. 

E.  G.  BaUey,  Mem.Am.Soc.M.E.,  advocated  recently  that  the 
price  of  coal  be  regulated  by  the  Government  according  to  the 
quality  of  the  fuel  produced,  in  order  to  give  the  coal  operator 
a  real  incentive  to  clean  his  coal  as  he  should.    He  states  that — 

The  base  price  for  standard  quality  of  coal  should  be  established 
by  the  Goverumeut  as  at  present,  with  possibly  different  base 
prices  and  diflforeut  quality  standards  for  the  several  districts,  tak- 
ing into  account  the  character  of  coal,  height  of  seam  and  other 
mining  conditions;  but  the  main  thing  lo  strive  for  is  to  obtain  the 
highest  quality  of  coal  and  the  most  concentrated  form  of  heat 
units  in  order  to  tide  us  over  the  coming  year,  which  is  going  to 
be  much  more  critical  than  that  just  past,  unless  some  radical  step 
is  taken  to  apply  a  remedy  for  the  basic  cause  of  the  present  situa- 
tion. 

The  United  States  Fuel  Administration  has  announced  that, 
beginning  March  11,  1918,  an  inspection  system  will  be  effec- 
tive to  insure  improvement  in  the  quality  of  bituminous  coal 
leaving  the  mines.  Coal  containing  a  high  percentage  of  im- 
purities will  be  condemned  or  will  be  sold  at  50  cents  per  ton 
less  than  the  fixed  Government  price  for  that  coal.  There  is 
no  definite  system  recommended  upon  which  the  inspector 
may  base  his  conclusions  as  to  the  quality  of  the  coal.  In 
ordinary  times  the  operators  are  forced  by  competition  to  pro- 
duce a  low-ash  coal.  It  is  possible  that  the  Government  may 
be  able  to  improve  the  quality  of  the  coal  leaving  the  mines 
by  enlisting  all  mine  officials  and  employees  in  some  form  of 
industrial  ai-my  for  coal  production.  Otherwise,  some  definite 
plan  of  fixing  prices  for  definite  quality  standards  should  be 
worked  out. 

A  detailed  study  of  coal-car  movements  in  the  Middle  West 
during  the  past  four  years  discloses  the  fact  that  the  average 
time  required  to  move  ears  is  extremely  long.  In  most  cases 
cars  cari-ying  coal  will  average  less  than  20  miles  per  day. 
When  to  this  time  is  added  the  time  required  for  empty  cars 
to  return  to  the  mines,  it  is  evident  that  the  coal  tonnage 
handled  per  car  per  year  is  very  limited  and  very  much  smaller 
than  reasonably  efficient  operation  should  produce.  This  delay 
is  due  partly  to  the  practice  by  railroads  of  throwing  cars  on 
sidings  and  into  yards  with  unnecessary  switching,  instead  of 
delivering  them  to  their  destination  in  one  or  two  hauls.  Pool- 
ing of  engines,  cars  and  routes  can  be  made  to  substantially 
relieve  this  situation.  Another  relief  can  come  by  so  routing 
coal  as  to  avoid,  as  far  as  possible,  the  congested  terminals  at 
the  larger  cities. 

To  avoid  the  recurrence  of  the  conditions  of  last  winter,  the 
power  plant  men  will  have  to  cooperate  with  the  Government 
by  providing  adequate  coal-storage  facilities,  by  unloading  fuel 
without  delay  after  it  reaches  its  destination,  and  by  giving 
careful  attention  to  power-plant  economy.  The  Government 
will  have  to  insist  upon  reasonable  cleanliness  of  coal  leaving 
the  mines,  and  should  give  more  attention  to  the  improvement 
in  the  railroad  equipment  and  in  the  methods  of  transporting 
coal  from  the  mines  to  the  consumer. 
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THE   PUBLIC   INTEREST  AS  THE   BED 
ROCK   OF  PROFESSIONAL  PRACTICE 

A    Discussion    of    the    Objects    of    Engineering 

Societies  and  TJieir  Obligations 

to  the  Pubhc 

By  morris  LLEWELI.YX  COOKE,  PIIILADELPHLV,  PA. 

Member  iif  the  Society 

THE  members  of  our  Society  indiviiliuilly  are  doing-  every- 
tliing  ill  tlieir  ]io\ver  to  lielj)  to  win  the  war.  To  this 
end  we  dedicate  personal  convenience,  financial  interest,  and 
life  itself.  A  study  of  the  program  of  this  and  other  recent 
meetings  of  the  Society  indicates  that  collectively  our  aim  is 
the  same.  One  has  but  to  read  the  technical  engineering  jour- 
nals to  realize  that  perhaps  no  other  profession  is  so  pro- 
foundly affecting  the  actual  conduct  and  progress  of  the  war 
as  is  our  own.  Without  doubt,  engineers  as  a  class  are  making 
every  possible  effort,  and  at  every  possible  sacrifice,  to  make 
Liberty  triumph  in  the  present  struggle.  In  other  words,  there 
is  in  our  conduct  the  clearest  recognition  of  the  para- 
mount obligation  which  we  owe  to  the  Nation,  and,  in  the  last 
analysis,  to  humanity.  In  view  of  this  attitude  taken  spon- 
taneously in  time  of  war,  it  is  curious  to  note  that  our  public 
responsibilities  are  almost  ignored  in  the  codes  of  ethics  of  our 
organized  associations  of  engineers.  Drafted  as  they  have  been 
to  control  our  conduct  in  times  of  peace,  these  canons  of  pro- 
fessional practice  carry  almost  no  reference  to  the  public  inter- 
est as  a  controlling,  much  less  as  a  paramount,  obligation  of 
the  individual  engineer,  of  engineering  societies,  and  of  the 
profession  as  a  whole. 

This  is  a  time  of  stock  taking  and  of  a  critical  examination 
of  the  orders  under  which  society  and  its  constituent  elements 
are  operated.  "Within  the  church,  among  labor  organizations, 
in  govemment,  in  the  educational  field,  and  in  the  professions, — 
everywhere,  in  fact, — we  find  the  same  searching  inquiry  as  to 
aims  and  methods.  Hence,  there  can  be  no  better  time  for  a 
review  of  the  codes  of  ethics  designed  to  regulate  the  profes- 
sional practice  of  engineers.  The  object  of  this  paper  is  to 
determine  what  has  been,  and  apparently  continues  to  be,  the 
attitude  of  engineering  organizations  toward  society  as  ex- 
pressed in  our  rules  of  conduct.  It  is  further  sought  to  develop 
the  engineer's  concept  of  his  public  relationships  and  respon- 
sibilities as  contrasted  with  such  relatively  minor  obligations 
as  those  to  the  profession  of  engineering,  to  a  client,  to  fellow- 
engineers,  and  to  liimself. 

The  oldest,  the  largest  and  perhaps  the  most  representative 
society  of  American  engineers,  the  American  Society  of  Civil 
Engineers,  for  instance,  makes  absolutely  no  mention  in  its 
Code  of  Ethics  of  any  such  public  responsibility.  The  Code  in 
full  is  as  follows : 

It  shnll  be  cousidered  iiuprofessioual  and  iuconsistent  with 
houoi-alde  aud  dignified  bearing  f'lr  any  member  nf  the  American 
Societ.v  of  Civil  Engineers  : 

To  act  for  his  clients  in  professional  matters  otherwise  than  as 
a  faithful  agent  or  trustee,  or  to  accept  any  remuneration  other 
than  his  stated  charges  for  services  rendered  his  clients. 

To  attempt  to  injure  falsely  or  maliciously,  directly  or  indirectly. 
the  professional  reputation,  prospects,  or  business,  of  another  Engi- 
neer.    To  attempt  to  supplant  another  Engineer  after  definite  steps 
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have  been  taken  toward  his  employment.  To  compete  with  an- 
other Engineer  for  employment  on  the  basis  of  professional  charges, 
by  reducing  his  usual  charges  and  in  this  manner  attempting  to 
underbid  after  being  informed  of  the  charges  named  by  another. 
To  review  the  work  of  another  Engineer  for  the  same  client,  ex- 
cept with  the  knowledge  or  consent  of  .such  Engineer,  or  unless 
the  connection  of  such  Engineer  with  the  work  has  been  terminated. 
To  advertise  in  self-laudatory  language,  or  in  any  other  manner 
derogatory  to  the  dignity  of  the  profession. 

The  first  of  these  three  sections  refers  exclusively  to  the  engi- 
neer's relaticmship  to  the  client,  the  second  to  his  relationship 
to  fellow-engineers,  and  the  last  siiuply  deprecates  advertising. 

The  code  of  the  A.  S.  M.  E.  contains  a  section  devoted  to 
The  Engineer's  Relation  to  the  Public,  but  it  includes  no  recog- 
nition of  the  fundamental  character  of  the  obligation  of  the 
engineer  to  the  public.  Even  the  engineer's  responsibility  "to 
extend  tlie  general  knowledge  of  engineering"  is  quite  inci- 
dental. The  major  import  of  these  injunctions  has  to  do  with 
a  negative  phase  of  the  subject,  i.  e.,  the  holding  back  from  the 
public  of  inaccurate  information  or  of  too  nan'ow  statements 
with  regard  to  engineering  subjects.  The  really  significant 
sentence  in  our  code  reads: 

The  Engineer  should  consider  the  protection  of  a  client's  or  em- 
ployer's interests  his  first  obliyatioii  [italics  mine],  and  therefore 
should   avoid  every   act  contrary  to  this  duty. 

Tliis  sentence  is  fairly  typical  of  what  appears  to  be  the  key- 
note not  only  of  this,  but  of  every  engineering  code.  These 
codes  have  apparently  been  drawn  to  hold  up  a  high  standard 
of  personal  integrity  in  relations  mth  the  client  and  to  protect 
one  engineer  against  another. 

The  omission  of  any  reference  to  the  public  interest  in  the 
codes  of  professional  practice  of  engineering  organizations 
would  not  be  so  noticeable  were  it  not  for  the  fact  that  other 
associations  of  professional  men  have  been  at  very  considerable 
pains  not  only  to  express  the  obligation,  but  to  insist  on  its 
paramount  importance,  and  to  phrase  it  in  terms  of  lofty 
idealism. 

The  architects,  whose  work  in  many  respects  is  quite  com- 
parable to  that  of  the  engineer,  have  been  emphatic  and  suc- 
cessful in  their  efforts  to  govern  their  professional  conduct 
along  ethical  lines.  They  have  further  made  the  effort  to  stress 
the  public  character  of  the  profession,  and  to  reward  those  who 
have  made  distinct  contributions  in  the  public  service. 

Perhaps  the  most  conclusive  statement  in  this  matter  is  that 
which  appears  in  the  Code  of  the  American  Bar  Association 
under  the  head.  The  Lawyer's  Duty  in  Its  Last  Analysis : 

No  client,  corporate  or  individual,  however  powerful,  nor  any 
cause,  civil  or  political,  however  important,  is  entitled  to  receive, 
nor  should  an.v  lawyer  render,  any  service  or  advice  involving  dis- 
loyalty to  the  law  whose  ministers  we  are,  or  disrespect  of  the 
judicial  office,  which  we  are  bound  to  uphold,  or  corruption  of  any 
person  or  persons  exercising  a  public  office  or  private  trust,  or 
deception  or  betrayal  of  the  public.  'When  rendering  any  such  im- 
proper service  or  advice,  the  lawyer  invites  and  merits  stern  and 
just  condemnation.  Correspondingly,  he  advances  the  honor  of  his 
profession  and  the  best  interests  of  his  client  when  he  renders 
service  or  gives  advice  tending  to  impress  upon  the  client  and  his 
undert.'iking  exact  compliance  with  the  strictest  principles  of  moral 
law.  He  must  also  observe  and  advise  his  client  to  observe  the 
statute  law.  though  until  a  statute  shall  have  been  construed  and 
interpreted  by  competent  adjudication,  he  is  free  and  is  entitled  to 
advise  as  to  its  validity  and  as  to  what  he  conscientiously  believes 
to  be  its  just  meaning  and  extent.  But  above  all,  a  lawyer  will 
find  his  highest  honor  in  a  deserved  reputation  for  fidelity  to  pri- 
vate trust  and  to  public  duty,  as  an  honest  man  and  as  a  patriotic 
and  loyal  citizen. 

Engineers  need  not  be  told  that  an  axiom  is  undebatable. 
Surely  no  one  will  hold  that  the  public  interest  is  not  funda- 
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mental  to  all  professional  ethics  and  practices.  It  is  not  even 
necessary  to  vote  on  the  proposition.  The  simple  enunciation 
of  the  statement  makes  it  so  obvious  that  further  action  is  in 
a  way  unnecessary.  On  the  other  hand,  one  must  necessarily 
question  codes  of  ethics  and  canons  of  professional  practice 
which  have  been  drafted  without  the  clearest  possible  recog- 
nition of  the  fact  that  such  rules  and  regulations  must  be 
interpreted  in  the  light  of  public  interest. 

In  much  of  the  vital  engineering  of  the  time  the  determina- 
tions are  inextricably  interwoven  with  questions  of  public 
policy.  In  fact,  enlightened  public  engineering  is  in  many 
directions  the  insistent  need  of  the  hour.  If  the  established 
engineering  agencies  fail  to  respond  both  efficiently  and  disin- 
terestedly to  this  call  for  service,  others  will  inevitably  be 
created  more  in  the  spirit  of  our  great  time. 

Practically  all  the  questions  affecting  professional  practice 
among  engineers  that  have  been  raised  during  the  last  few 
years  would  have  settled  themselves  had  this  one  standard  of 
the  public  interest  been  held  to  be  fully  operative  while  at 
the  same  time  the  interest  of  the  profession  as  a  whole,  the 
relations  of  the  engineer  to  his  client  and  those  of  one  engineer 
to  another  engineer,  were  being  safeguarded  as  far  as  consis- 
tent with  the  public  interest. 

We  frequently  hear  it  said  both  by  engineers  and  by  la.ymen 
that  this  is  the  day  of  the  engineer,  or  rather  that  the  ilay  is 
just  dawning  when  society  must  become  increasingly  dependent 
upon  engineering.  Can  this  day  really  arrive  so  long  as  the 
rules  and  regulations  for  our  professional  conduct  are  so 
largely  taken  up  with  rather  crude  and  in  many  cases  de- 
batable injunctions,  which  have  more  to  do  with  what  might 
be  called  "  keeping  the  peace "  than  with  our  immeasurably 
more  important  task  of  providing  such  an  enlightened  leader- 
ship in  the  present  as  will  make  our  dreams  of  the  future 
come  true? 

My  own  feeling  is  tliat  every  code  now  in  use  by  engineer.^  in 
this  country  and  abroad  should  be  entirely  rewritten  on  much 
broader  lines  and  in  a  more  inspiring  key.  It  is  useless  to 
undertake  such  revision  unless  we  have  detennined  that  we 
shall  open  every  such  code  with  the  clearest  possible  enuncia- 
tion of  the  principle  that  no  considerations  of  professional  or 
other  special  interest  shall  weigh  for  one  moment  against  the 
interests  of  the  nations  and  of  humanitv  itself. 

STRESSES  IN  MACHINES  WHEN  START- 
ING OR  STOPPING 

Method  for  Their  Determination,  Taking 
Account  of  Inertia  and  ELasticity 

Bv  F.  HY.MAXS,  NEW  YORK,  X.  Y. 
Mcnilicr  of  the  Society 

A     CYCLE  of  oiieratiou  of  a  macliine  can  be  divided  in 
three  more  or  less  distinct  periods,  namely,  the  start,  the 
run  at  constant  speed,  and  the  stop. 

The  calculation  of  machine  parts  follows  at  present  one  of 
two  methods.  The  first  assumes  a  state  of  equilibrium,  which 
permits  the  application  of  the  known  processes  of  statics  to 
determine  the  forces  acting  on  each  machine  part.  The  state 
of  equilibrium,  however,  exists  only  when  the  machine  i-uns 
at  constant  speed  or  is  at  rest. 
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The  paper  is  here  printed  in  ahstract  form  and  advance  copies  of  the 
paper  may  be  obtained  by  members  gratis  upon  application.  .Ml  papers 
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In  the  second  method  all  of  the  machine  parts  are  considered 
to  be  rigid.  The  calculations  are  based  on  the  external  forces 
as  they  exist  during  stop  or  start,  from  which  the  forces  acting 
on  each  machine  part  are  determined  by  means  of  the  dynamics 
of  rigid  bodies. 

Neither  of  these  methods  leads  to  even  approximately  correct 
results.  The  first  may  be  dismissed  altogether,  since  no  con- 
sideration whatsoever  is  given  to  the  quite  different  phenomena 
occurring  at  start  or  stop.  In  the  second  such  a  consideration 
is  attempted,  but  is  based  on  entirely  wrong  premises.  For, 
if  correct,  the  forces  acting  on  the  machine  parts  merely  de- 
pend on  their  inertia  and  on  the  magnitude  of  the  external 
forces.  From  experience,  however,  it  is  known  that  the  forces 
acting  on  a  machine  part  do  not  only  depend  on  the  above 


Fig.  1     DiAciiAM  of  Hydrai  iic  Machine 

two  factors,  but,  for  example,  also  on  the  nature  of  the  ex- 
ternal forces.  A  feeble  periodic  force  of  the  proper  frequency, 
for  instance,  may  cause  the  breakdown  of  a  machine  where 
a  constant  force  of  several  hundred  times  its  magnitude  would 
be  easily  withstood.  It  is  plain,  therefore,  that  this  method 
neglects  the  consideration  of  some  property  through  which  in 
the  resulting  formula'  the  influence  of  the  nature  of  the  ex- 
ternal forces  vanishes.  This  property  is  the  elasticity  of  the 
machine  parts. 

It  is  the  object  of  this  paper  to  present  a  method  whereby 
the  forces  acting  on  the  machine  parts  during  start  or  stop 
may  be  determined  with  a  degree  of  accuracy  more  than  suffi- 
cient for  technical  purposes.  While  the  method  is  explained 
in  sufficiently  general  terms  for  ready  application  to  any  ma- 
chine, it  is  more  specifically  applied  to  the  determination  of 
the  motion  and  rope  tensions  during  the  starting  of  the 
hydraulic  machine  shown  diagrainmatically  in  Fig.  1. 

As  the  figure  shows,  the  machine  consists  of  a  vertical  cylin- 
der with  a  piston,  adapted  to  lift  the  load  A  through  the  in- 


384 


SPRING  MEETING  PAPERS 


The  Journal 
Am.Soc.M.E, 


termediary  of  a  piston  rod,  a  traveling  sheave  C,  a  stationary 
sheave  B,  and  the  ropes  ah,  cd  and  ef.  The  force  P,  acting 
on  the  piston  and  causing  the  motion  of  the  machine,  will  be 
called  the  motive  force,  in  distinction  to  all  other  external 
forces,  such  as  the  weight  of  load  and  machine  parts,  and  the 
frictional  forces. 

According  to  the  foregoing,  it  is  necessary  to  consider  not 
only  the  inertia  of  the  machine  parts,  but  also  their  elasticity. 
Strictly  speaking,  all  of  the  machine  parts  are  elastic.  Fortu- 
nately, however,  there  are  always  a  few  which  have  elasticity 
to  such  a  predominating  degree  that  other  parts  in  comparison 
with  them  may  be  considered  to  be  rigid.  Thus  any  machine 
may  be  approximated  by  a  sj'stem  of  parts,  of  which  some 
have  elasticity  and  others  inertia  only. 

In  the  machine  of  Fig.  1,  for  example,  it  is  at  once  evident 
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Fig.  2     Motor  Oharacteri.stics   (MormE  Force  and 
Piston  Velocitt) 

that  the  ropes  ah,  cd  and  ef  will  be  considered  as  the  only 
elastic  members.  Their  mass  is  very  small  and  may  be 
neglected.  The  remainder  of  the  machine  parts,  that  is,  the  load 
A,  sheaves  B  and  C,  the  piston  and  piston  rod,  will  be  consid- 
ered rigid. 

The  author's  method  is  based  on  the  general  energy  equation 
of  the  1  lachine,  from  which  he  derives  all  of  the  equations  re- 
quired in  the  further  calculations.  According  to  dynamics, 
this  equation  states  that  the  gain  in  kinetic  energy  plus  the 
gain  in  potential  energy  equals  the  work  done  by  the  external 
forces. 

To  derive  the  energy  equation  of  the  machine  certain  dis- 
placements are  assigned  to  the  rigid  machine  parts,  such  as  s^, 
the  linear  displacement  of  the  load  A;  s„  and  S3,  the  circum- 
ferential displacements  of  points  6  and  c  of  sheave  B,  and  of 
points  c  and  d  of  sheave  C;  and  s„  the  linear  displacement  of 
the  piston  and  the  parts  rigidly  connected  thereto.  Since  the 
velocity  of  the  rigid  parts  is  the  first  time  derivative  of  their 
displacements,  it  is  quite  simple  to  derive  for  each  of  them 
the  expression  of  the  kinetic  energy.  The  kinetic  energy  of 
the  machine  then  is  the  sum  of  the  kinetic  energies  of  its  con- 
stituent parts. 

The  elastic  machine  parts — here  the  ropes  ah,  cd  and  ef 


— are  the  seat  of  the  potential  euei'gy  of  the  machine.  By 
virtue  of  their  elasticity  they  are  capable  of  sustaining 
deformations,  and  so  long  as  they  are  stressed  below  the  elastic 
limit  there  is  stored  in  them  an  amount  of  energy  equal  to  the 
energy  that  produced  the  deformation.  This  energy  is  called 
the  potential  energy. 

Considering  now  the  rope  ah,  it  is  evident  that  if  the  end  h 
has  moved  through  the  distance  .s_,,  and  the  end  a  through  the 
distance  s„  the  rope  has  suffered  an  elongation  equal  to  «„  —  s,. 
Knowing  further  the  elongation  wliich  a  tension  of  1  lb.  will 
cause  in  the  rope,  it  is  merely  necessary  to  apply  the  well- 
known  laws  of  statics  to  determine  the  energy  necessan'  to 
produce  the  defonnation  s,  —  s,. 

This  process  is  also  applied  to  ropes  cd  and  ef,  and  the  po- 
tential energy  of  the  machine  wUl  be  the  sum  of  the  potential 
energies  of  its  constituent  elastic  parts.  The  derivation  of  the 
work  done  by  the  external  forces  needs  hardly  any  elucidation. 

From  the  foregoing  it  will  be  evident  that,  after  having 
determined  which  of  the  parts  shall  be  considered  elastic  and 
which  rigid,  the  derivation  of  the  general  energy  equation  of 
the  machine  will  not  present  any  considerable  difficulties.  It 
will  also  be  quite  clear  that  the  machine  parts  to  be  considered 
rigid  are  those  wherein  either  the  stress  or  the  deformation, 
or  both,  are  so  small  that  the  amount  of  potential  energy 
stored  in  them  is  negligible.  Further  operation  with  the  gen- 
eral energy  equation  is  facilitated  by  the  resolution  of  the 
absolute  motion  into  two  components,  which  the  author  calls 
rigid  and  relative  motions.  This  is  based  on  the  following 
considerations. 

The  tension  in  rope  ah  (see  Fig.  1)  changes  from  instant  to 
instant  during  the  start  of  the  machine.  If  the  tension  de- 
creases, the  rope  contracts,  causing  points  a  and  b  to  apjiroach 
each  other.  Vice  versa,  if  the  tension  increases  they  recede 
from  each  other.  These  varying  elongations,  however,  are 
merely  varying  increments  in  the  free  length  of  the  rope  ab. 
It  follows  at  once  that  the  motion  of  points  a  and  h,  that  is, 
the  motion  of  the  load  A  and  of  point  h  of  sheave  B.  consists 
of  two  components. 

One  of  these  components  is  common  to  both,  and  is  a  motion 
wherein  the  linear  distance  between  the  points  a  and  6  is  pre- 
served and  remains  equal  to  the  free  length  of  the  rope.  The 
second  component  is  superposed  on  the  former,  and  corre- 
sponds to  the  varying  elongations  due  to  the  rope's  elasticity. 

It  will  be  seen  that  the  component  first  named  is  the  motion 
which  would  take  place  if  the  rope  ah  were  non-extensible.  In 
general,  the  motion  of  each  machine  part  is  the  same  as  the 
motion  which  it  would  have  if  all  of  the  maehhie  parts  were 
rigid,  superposed  by  a  motion  relative  thereto.  It  is  this  rela- 
tive motion  which  is  neglected  if  the  calculations  are  based  on 
the  assumption  of  a  state  of  equilibrium,  or  if  all  of  the  ma- 
chine parts  are  assumed  to  be  rigid. 

The  energy  equations  for  the  rigid  and  relative  motions  are 
easily  derived  from  the  general  energy  equation,  and  may  be 
integrated  separately.  To  prepare  for  the  integration  of  the 
energy  equation  of  the  relative  motion,  the  author  makes  use 
of  the  so-called  theorj'  of  normal  coordinates,  which  is  ex- 
plained at  sufficient  length  in  the  paper  for  ready  application 
to  the  problem  in  hand.  By  means  of  this  theoi-y  the  displace- 
ments s„  s„,  etc.,  may  be  expressed  as  the  sum  of  a  number  of 
normal  displacements,  each  of  these  being  the  product  of  a 
normal  constant  into  a  normal  coordinate.  Of  the  normal 
constants  and  coordinates  only  a  few  general  types  need  be 
determined. 

Of  the  external  forces  acting  on  the  machine,  all  are  con- 
stant with  the  exception  of  the  motive  force  P.    Strictly  speak- 
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ing,  the  frictional  forces  are  also  variable,  and  are  really  func- 
tions of  the  motion  of  the  machine.  On  the  other  hand,  the 
coefticient  of  friction  depends  on  a  number  of  factors  which 
are  only  imperfectly  known.  In  addition,  the  frictional  forces 
are,  as  a  rule,  very  small  as  compared  with  the  other  forces 
acting  on  the  machine  parts.  There  is  therefore  no  advantage 
in  introducing  needless  refinement,  and  it  is  sufficient  to  con- 
sider the  frictional  forces  as  constant. 

If  it  were  possible  to  express  the  motive  force  in  an  explicit 
function  of  the  time,  the  above-mentioned  integrations  could 
be  executed  easily,  either  mathematically  or  graphically.  For 
machines  yet  to  be  built  this  is  impossible.  However,  there  is 
available  for  the  further  calculations  what  is  known  under  the 
name  of  the  motor  characteristics. 

The  motor  in  general  will  be  that  machine  part  which  is 
the  seat  of  the  motive  force,  irresijective  of  the  latter  being 


163,000  lb.  For  the  entire  duration  of  this  inten'al,  taken  at 
0.005  seconds,  the  motive  force  is  assumed  to  remain  constant 
at  163,000  lb.  Under  these  conditions  the  various  displace- 
ments, rope  tensions  and  piston  speeds  are  determined.  At 
the  end  of  the  first  time  interval  the  piston  speed  amounts 
to  0.578  ft.  per  sec,  when  from  Fig.  2  it  is  at  once  found  that 
a  motive  force  of  155,200  lb.  corresponds  to  that  speed.  For 
the  second  time  interval  the  motive  force  is  then  assumed  to 
be  constant  at  155,200  lb.  and  the  calculations  are  repeated. 

The  results  of  the  calculations  are  shown  in  the  complete 
])ai)er  in  various  graphs,  of  which  four  are  here  given  in  Figs. 
3,  4,  5  and  6. 

Particularly  instructive  in  regard  to  the  phenomena  oc- 
curring at  the  start  is  Fig.  3,  in  which  curve  No.  1  represents 
the  velocity  of  the  piston,  and  curve  No.  2  the  velocity  of  the 
load  .4.     Owing  to  the  small  inertia  of  the  piston  masses,  it 
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due  to  electric,  hydraulic,  steam  or  gas  pressure.  As  is  known, 
the  force  or  torque  exerted  by  these  motors  varies  with  the 
motor  speed,  although  the  manner  in  which  these  variations 
take  place  is  frequently  too  complex  to  be  adequately  ex- 
pressed in  a  mathematical  formula.  Fortunately,  the  latter  is 
not  necessary  for  the  purpose  in  hand,  since  it  is  always  pos- 
sible from  tests  with  the  motor  alone  to  derive  a  graph  show- 
ing the  variation  of  the  motive  force  with  the  motor  speed. 

In  the  present  ease,  the  motor  characteristics  will  be  the 
performance  of  the  piston  alone  when  operating  in  the  cylinder 
under  the  given  conditions  as  to  piping  and  water  pressure. 
Ttiey  are  represented  by  Fig  2,  which  shows  the  net  force  P 
which  the  piston  rod  will  exert  at  various  piston  speeds. 

The  calculations  proceed  by  dividing  the  starting  period 
into  time  intervals  of  so  small  duration  that  the  motive  force 
(hiring  any  such  interval  may  be  considered  constant,  without 
that  an  appreciable  error  is  committed. 

For  the  first  time  interval,  beginning  with  zero  piston  speed, 
it  is  found  from  Fig.  2  that  the  motive  force  P  amounts  to 


must  of  course  be  exi)ected  that  at  the  application  of  the 
motive  force  the  equilibrium  of  the  piston  will  be  violently 
disturbed,  while  the  effect  on  the  heavy  load  will  be  less  severe. 
This  is  clearly  rejected  in  Fig.  3,  where  the  piston  speed  rises 
from  zero  to  1.35  ft.  per  sec.  within  about  0.02  sec,  whereas 
the  velocity  of  the  load  after  a  lapse  of  even  0.05  sec  amounts 
to  only  0.03  ft.  per  sec  That  such  conditions,  nevertheless,  do 
not  lead  to  heavy  stresses  in  the  ropes  is  due  to  the  nature  of 
the  motive  force.  Large  variations  in  the  piston  velocity  can- 
not persist,  since  the  motor  characteristics  are  such  that  an 
increase  in  the  motor  speed  corresponds  at  once  to  a  drop  in 
the  motive  force  (see  Fig.  2),  and  vice  versa.  The  motive 
force,  therefore,  has  the  tendency  to  counteract  large  varia- 
tions in  the  piston  speed,  as  witnessed  by  the  smoother  course 
of  curve  No.  1,  Fig.  3,  after  the  first  violent  rise.  If  the  ropes 
of  the  machine  of  Fig.  1  were  non-extensible,  or  as  soon  as 
the  machine  was  i-unning  at  constant  speed,  there  would  be  a 
2 :1  ratio  between  the  motion  of  the  load  and  that  of  the  piston. 
Owing  to  the  elasticity  of  the  ropes,  however,   there  is  uo 
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vestige  of  any  such  ratio  during  the  start,  as  will  be  seen  from 
an  inspection  of  Fig.  3.  After  a  lapse  of  0.05  sec.,  for  ex- 
ample, the  ratio  between  velocities  of  load  and  of  piston  is 
as  much  as  1:35;  after  0.117  sec.  it  is  1:1;  after  0.3  sec.  it  is 
approximately  3 :1. 

The  rope  tensions  as  they  vary  with  time  are  shown  in 
Figs.  4,  5  and  6.  In  the  state  of  equilibrium  S,  =  58,01)0  lb.. 
S,  =  61,000  lb.,  and  S^  =  64,300  lb.  During  the  start,  how- 
ever, S,„a..  =  83,700  lb.,  S.n,.,.  =  85,800  lb,,  6',,„„.  =  93,300 
lb.,  exceeding  the  former  by  44.2  per  cent,  40.5  per  cent,  and 
45  per  cent,  respectively.  It  will  be  seen  that  in  the  present 
ease  the  forces  S„  S,  and  S\  are  not  very  considerably  in  excess 
of  the  values  which  they  have  as  soon  as  the  machine  runs  at 
constant  speed.  This  is  primarily  due  to  the  nature  of  the 
motive  force,  as  already  explained. 

From  the  foregoing  it  follows  that  the  stresses  in  a  macliine 
at  starting  or  stopping  depend  on  a  number  of  factors, 
namely : 

1  The  inertia  of  the  individual  parts,  in  particular  the  inertia 

of  the  motor  in  respect  to  that  of  otlier  parts.  The 
heavier  the  motor  mass,  the  less  violent  will  its  equilibrium 
be  disturbed  at  the  start  and  the  smaller  the  resulting 
stresses 

2  The   position   of  the  motor  mass  within   the  system.      The 

effect  of  a  locomotive,  for  example,  placed  at  the  head  of 
a  string  of  cars,  will  be  quite  different  than  when  placed 
in  the  middle 

3  The  elasticity  of  the  individual  machine  parts 

4  The  distribution  of  the  elasticity  throughout  the  system.     If, 

for  instance,  the  equilibrium  of  the  motor  is  liable  to  be 
violently  disturbed  at  the  start,  the  stresses  in  the  machine 
will  be  less  if  the  motor  is  coupled  to  the  remainder  of 
the  machine  by  very  elastic  members 

5  The  nature  of  the  motive  force.     In  the  hydraulic  machine 

of  Fig.  1  the  drop  in  the  motive  force  is  approximately 
proportional  to  the  square  of  the  piston  speed.  Had  the 
motor  characteristics  been  such  that  the  drop  in  the  motive 
force  was  only  proportional  with  the  piston  speed,  far 
larger  stresses  would  have  resulted. 

THE  ELASTIC  INDENTATION  OF  STEEL 
BALLS  UNDER  PRESSURE 

By  C.  A.  BRKIGS,  WASHINGTON,  D.  V. 
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IN  the  adjustment  and  standardization  of  precision  ap- 
paratus at  the  Bureau  of  Standards  incidental  to  the  testing 
of  munition  gages,  the  subject  of  the  effect  of  pressure  on  the 
dimensions  of  steel  balls  and  length  standards  having  rounded 
ends  came  up  for  consideration.  After  a  preliminary  study 
of  the  matter  it  was  concluded  that  the  distortion  of  the  steel 
balls  between  the  contacts,  and  the  elastic  comjiression  of  the 
portion  of  the  rounded  ends  not  directly  in  contact  with  the 
measuring  surfaces,  was  very   small,   a  conclusion   that   ap- 
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peared  inconsistent  with  some  of  the  results  that  had  been 
obtained  in  actual  measurements.  This  directed  attention  from 
the  main  portion  of  the  steel  ball  or  rounded  surface  to  the 
elastic  indentation  of  the  surfaces  immediately  in  contact  with 
each  other.  In  order  to  settle  the  questions  arising,  experi- 
ments were  undertaken,  and  the  results  obtained  form  the  sub- 
stance of  this  report. 

These  experiments,  while  limited  in  scope,  were  so  suc- 
cessful in  giving  consistent  results  and  data  of  apparently 
wider  application  than  that  originally  intended,  that  it  appears 
desirable  to  make  a  brief  report  summarizing  and  recording 
the  information  obtained.  Owing  to  the  fact  that  the  effect 
of  high  pressure  was  of  no  immediate  interest  in  reference  to 
the  problem  in  hand,  and  to  the  fact  that  to  extend  the  in- 
vestigation to  greater  pressures  would  have  required  time  that 
was  iieeded  for  other  matters,  low  pressures  only  were 
employed. 

The  maximum  pressure  used  on  steel  balls  against  glass 
plates  was  20  lb.,  which  was  used  on  balls  %  in.  and  1  in.  in 
diameter.  On  smaller  balls  the  maximum  pressure  used  was 
10  lb.  The  results,  therefore,  do  not  represent  conditions 
present  when  high  pressures  are  used,  such  as  occur  in  the 
Brinell  hardness  test  of  materials  where  the  stresses  are  above 
the  elastic  limit;  or  pressures  such  that  the  indented  area 
includes  a  solid  angle  large  enough  to  invalidate  the  assump- 
tion frequently  made  when  the  angle  is  small  that  the  sine  and 
angle  are  equal.  However,  the  results  obtained  do  give  accur- 
ate information  of  the  effect  of  pressures  on  the  measured 
diameters  of  spherical  surfaces  of  steel  or  other  materials 
which  are  employed  in  standardizing  gages;  and  also  appear 
to  give  information  of  practical  value  as  to  what  occurs  in  ball 
bearings. 

The  experiment  was  performed  by  observing  and  measuring 
wjth  a  micrometer  microscope  the  area  of  contact  made  by 
flat  and  spherical  surfaces  in  contact  with  each  other  under 
varying  pressures.  This  ai'ea  of  contact  was  viewed  as  the 
central  spot  in  the  Newton's  ring  system  formed  when  a  glass 
surface  was  in  contact  with  a  polished  surface  of  steel  or  with 
another  glass  surface.  The  amount  of  indentation  was  ob- 
tained from  the  measured  diameters  by  a  very  simple  com- 
putation, easily  derived,  which  it  is  not  necessary  to  give  at 
this  time. 

The  different  combinations  of  surfaces  available  for  obser- 
vation and  use  in  the  experiments  were :  a  steel  sphere  pressing 
against  a  flat  glass  surface;  a  spherical  glass  surface  pressing 
against  a  flat  steel  surface;  and  a  spherical  glass  surface 
pressing  against  a  flat  glass  surface. 

From  an  examination  of  the  results  for  each  pair  of  sur- 
faces in  contact  plotted  on  log  paper,  and  from  general  rea- 
soning based  on  the  nature  of  the  phenomena,  a  general  equa- 
tion was  worked  out  for  the  purpose  of  correlating  ill  of  the 
results.  It  is  not  necessary  for  present  purposes  to  expand 
this  report  by  giving  all  of  the  various  considerations  which 
lead  to  the  particular  form  assumed  for  this  general  equation — 
suffice  it  to  state  that  after  the  constants  of  the  general  equa- 
tion had  been  determined  from  the  experimental  data,  the 
experimental  values  were  reobtained  by  computations  from 
the  general  equation,  and  the  agreement  between  the  com- 
puted and  experimental  values  was  very  good.  In  fact,  the 
agreement  was  so  satisfactory  that  it  was  considered  unneces- 
sary to  take  additional  data  from  the  same  material,  as  had 
been  contemplated  up  to  that  time. 

In  the  case  of  steel  Against  steel  it  was  of  course  not  pos- 
sible to  observe  the  area  of  contact  owing  to  the  opaque  nature 
of  both  contact  surfaces,  so  that  the  values  of  steel  against 
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steel  were  obtained  by  the  use  of  the  general  I'ormula  which 
had  been  found  to  fit  all  the  various  surfaces  and  materials 
used  in  the  experiments. 

It  will  be  noted  in  the  equations  which  follow  that  a  quan- 
tity called  the  "indentation  modulus"  is  used  to  express  the 
elastic  property  which  determines  the  indentation.  It  was 
originally  intended  to  use  Young's  modulus  as  representing 
in  a  general  way  the  elastic  properties.  However,  on  looking 
up  the  elastic  constants  of  g'lass  it  was  t'oun<l  that  a  problem 
of  very  similar  nature  had  been  worked  out  by  Hertz  from 
theoretical  considerations  which  gave  practically  the  same 
form  of  equation  as  was  derived  in  the  present  experiments, 


HI  contact  witU  cylindrical  surfaces — such  as  are  represented 
by  many  forms  of  ball  and  roller  hearings  in  every-day  use. 
It  would  he  also  of  interest  to  extend  the  experiments  already 
made  by  employing  higher  pressures. 

The  elastic  coefficients  for  the  materials  used  in  the  experi- 
ment of  this  report  were  obtained  from  tabular  data.  If,  in 
the  future,  it  becomes  desirable  to  obtain  information  on  the 
indentation  of  surfaces  with  great  precision,  experiments 
should  be  performed  on  materials  that  have  had  their  prop- 
erties carefully  measured,  so  as  to  fix  with  exactitude  the  values 
of  Young's  modulus  and  Poisson's  ratio  for  the  particular 
steel  and  glass  used  in  the  experiment. 
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and  in  which  the  elastic  property  effective  in  determining  the 
indentation  was  found  by  Hertz  to  be  a  function  of  Young's 
modulus  and  Poisson's  ratio,  and  which  was  called  the  in- 
dentation modulus. 

A  very  interesting  feature  which  can  be  noted  on  exam- 
ining the  results  is  that  the  indentation  is  not  linear  with 
the  pressures  but  is  proportional  to  the  two-thirds  power  of 
the  pressures.  This  is  a  fact  of  important  interest  in  con- 
nection with  the  design  of  ball  bearings,  as  it  indicates  what 
effects  are  produced  on  the  distribution  of  the  load  by  slight 
variations  in  the  size  of  the  balls  in  a  bearing. 

For  steel  against  steel,  which  is  the  case  of  most  general 
and  important  interest,  the  results  are  given  in  the  form  of 
computation  charts,  Figs.  1  to  3,  by  means  of  which  numeri- 
cal values' can  be  obtained  quickly  for  any  particular  case 
covered  by  the  equations.  (Three  other  charts,  in  which 
metric    units    are    used,    are    given    in    the    complete    paper.) 

In  reference  to  future  experiments,  those  which  would  ap- 
pear to  be  of  most  practical  interest  are  concerned  with  the 
determination  of  the  elastic  indentation  of  spherical  surfaces 


Fig.  2     Chart   for   Determining   the   Diameter   of   the   In- 
dented Spot  of  Steel  Balls 

The  results  of  the  experiments  are  summarized  in  the  eight 
equations  which  are  given  below. 

General  Equaticm  for  Iiidciitdtiun : 

do  =  0.518^P'[(G,  +  (?,)/(?,&,]  [(1/E\)+  {1/E\_)Y.  [1] 
where 

dG  =  the  mutual   indentation   between  the  surfaces  in 

contact 
P  =  the  pressure  acting  between  the  two  surfaces 
G^  and  G..  =  the  radii  of  curvature  of  the  two  surfaces 
A",  and  E' ,  =  the  indentation  moiluli  of  the  surfaces  G^  and  (r,. 

The  indentation  modulus  is  given  by  the  expression 

E'  =  E   ( 1  —  ,f) [2] 

where  E  =  Young's  modulus  and  11  =  Poisson's  ratio.  The 
constant  0.518  is  the  same  for  both  metric  and  English  units 
when  either  are  used  consistently  throughout  the  formula. 

Indentation  of  Steel  Balls  Between  Flat  Steel  Surfaces.    For 
metric  units  the  indentation  is  given  by  I  he  equation 
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2dG  =  0.00210\/PVG [3] 

wlieie  2dG  is  the  indentation  in  niillimeteis  from  both  sides  of 
the  ball.     For  English  units  the  equation  is 


2dG  =  0.0000166  V-Pye [4] 

where  2dG  is  given  in  inches. 

Diameter  of  Area  of  Contact  Betiveen  the  Surfaces,  Steel 
Against  Steel.     For  metrio  units — 

■S  =  0.0647\APO [5] 

where  B  is  the  diameter  of  tlie  spot  in  millimeters.     For  Eng- 

lish  units-  i?  =  0.00576VPG [6] 
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where  E  is  given  in  inches.    If  the  general  equation  is  desired 
for  R  it  can  be  derived  easUy  from  Equation  [1] . 

Average    Pressure    Over    the    Area  of  Contact,  for  Steel 
Against  Steel.     For  metric  units — 


,5  =  30i\/P/G' [7] 

where  S  is  given  in  kilograms  per  square  millimeter.    For  Eng- 

lishumts-  s  =  38,400Vp7^ [8] 

where  S  is  given  in  pounds  i)er  square  inch.  If  the  general 
equation  for  S  is  desired  it  can  likewise  be  developed  from 
Equation  [1]. 

Computation  Charts.  Means  for  graphically  solving  the 
preceding  equations  in  English  units  are  shown  in  the  charts 
Figs.  1,  2  and  3.  A  straight  line  placed  across  any  of  the 
charts  wUl  strike  readings  on  the  vertical  scales  which  are  a 
solution  of  the  corresponding  equation.  With  these  charts, 
when  any  two  of  the  three  quantities  of  the  equation  are  given, 
these  quantities  will  establish  two  points  which  determine  a 
straight  line,  and  the  value  of  the  third  quantity  will  be  given 
by  the  intersection  of  the  straight  line  on  the  corresponding 
vertical  scale. 


ELECTRIC  HEATING  OF  MOLDS 

By  HAROLD  E.  WHITE,  AMPERE,  N.  J. 
Member  of  the  Society 

SYNTHETIC  molding  materials  are  being  used  on  an  in- 
creasingly extensive  scale  not  only  for  parts  of  electrical 
machinery,  but  for  many  other  articles  of  usefulness.  It  is 
the  purpose  of  this  paper  to  describe  a  novel  method  of  apply- 
ing heat  to  the  molds  in  which  such  parts  are  formed,  which 
the  writer  believes  will  be  of  general  interest  and  of  consider- 
able utility  under  certain  conditions. 

The  earliest  example  of  such  a  material  is  perhaps  hard 
rubber  or  vulcanite.  More  recent  examples  are  the  phenolic 
condensation  products  sold  under  various  trade  names.  AH 
of  these  materials  are  alike  in  that  a  moderate  degree  of  heat 
causes  them  to  soften  sufhciently  to  take  the  form  of  the  mold, 
while  a  higher  degree  of  heat  causes  them  to  undergo  chemical 
changes  that  harden  them  into  a  highly  resistant  condition. 

Manufacture  of  parts  made  of  this  material  on  a  small  scale 
under  the  observation  of  the  writer  led  to  the  development  of 
the  new  method  of  production  which  is  described.  While  it  is 
not  believed  that  this  method  can  replace  the  methods  used  in 
factories  which  specialize  on  these  materials,  it  would  appear, 
nevertheless,  that  it  can  be  used  with  success  in  almost  any 
machine  shop  equipped  with  a  hydraulic  press,  or  even  an 
arbor  press  if  the  articles  are  small,  provided  alternating  cur- 
rent is  available. 

At  first  an  attempt  was  made  to  use  the  standard  method 
of  production,  which  was  to  place  the  filled  molds  between  two 
steam-heated  plates  attached  respectively  to  the  upper  and 
lower  platens  of  the  hydraulic  press.  Live  steam  at  about 
110  lb.  per  sq.  in.  was  admitted  to  these  plates  until  the  pieces 
were  fully  hardened.  Then  cold  water  was  circulated  through 
the  same  plates  until  the  mold  was  cold,  after  which  the  mold 
was  taken  out  and  refilled  for  another  piece. 

Under  these  conditions  production  was  slow  and  frequently 
interrupted  altogether.  The  slowness  of  production  was  due 
to  the  fact  that  heat  was  not  transmitted  rapidly  enough  from 
the  hot  plates  to  the  mold  because  the  steam  was  oft«n  wet 
and  the  plates  had  a  lower  temperature  than  the  boiler  pressure 
would  indicate.  These  difficulties  were  accentuated  by  the  fact 
that  most  of  the  molds  were  long  and  slender,  so  that  they 
had  but  a  small  part  of  their  surface  in  contact  with  the  hot 
plates  and  a  large  part  of  their  surface  in  contact  with  the 
air.  The  heating  and  cooling  of  the  fittings  alternately  carry- 
ing the  steam  and  the  cooling  water  resulted  in  frequent  leaks, 
especially  in  the  flexible  piping,  the  use  of  which  was  necessi- 
tated by  the  movement  of  the  upper  platen  of  the  press. 

During  one  of  these  periods  of  inteiTuption  recourse  was 
had  to  a  method  of  electrical  heating  with  such  good  results 
that  the  use  of  steam  was  abandoned  altogether.  In  brief,  the 
method  consisted  in  magnetizing  the  molds  with  alternating 
current  at  60  cycles.  As  these  molds  are  always  made  of  steel 
and  generally  hardened,  they  will  heat  up  rapidly  under  these 
conditions,  due  to  induced  electric  currents  in  the  various  parts 
of  the  molds,  and  also  in  some  measure  to  hysteresis  losses, 
especially  in  the  hardened  parts. 

The  method  as  at  first  used  was  simple  in  the  extreme.  The 
coil  was  made  of  100  turns  of  No.  6  asbestos-covered  wire,  and 
when  in  operation  its  terminals  were  connected  by  a  switch 
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directly  to  tlie  2'20-volt  supply  line.  With  molds  weighing  10 
to  15  lb.  a  cnring  temperature  could  be  reached,  starting  cold, 
in  from  3  to  .5  min.  It  should  be  understood  that  under  the 
conditions  of  working  the  magnetizing  coil  remains  quite  cool. 
The  heat  is  developed  in  the  interior,  though  mostly  near  the 
surface,  of  the  molds.  If  the  current  is  left  on  indefinitely  a 
temperature  destructixe  to  the  molding  material  results.  This 
necessitates  some  way  by  which  a  definite  result  may  be  se- 
cured. Generally,  it  is  sufficient  to  make  trial  pieces,  noting 
the  time  of  heating  of  each  by  a  watch  or  clock.  A  good 
method  of  gaging  the  temperature  of  the  molds  is  to  observe 
the  color  of  sulphur  when  melted  in  contact  with  the  mold.  A 
better  material  is  a  cane-sugar  syrup  with  a  little  blue  litmus, 
which  clings  to  the  hot  molds  and  chars  to  a  tobacco-brown 
when  the  temperature  limit  has  been  reached. 

A  study  of  the  heating  action  in  detail  is  interesting,  de- 
ferring to  Fig.  1,  P'  and  P"  are  the  east-iron  platens  of  the 
press,  M  the  matrix,  and  K'  and  K"  the  plugs  by  which  the 
molding  material  D  is  pressed  in  the  matrix.  C  is  the  cui'rent- 
carrying  coil.  Since  the  magnetic  field  is  the  means  of  carry- 
ing the  energy  to  the  mold,  it  will  be  seen  by  those  familiar 
with  electromagnetism  that  the  part  of  the  mold  in  the  plane 
of  the  coil  heats  most  rapidly.  The  ends  of  the  mold  in  con- 
tact with  the  platens  lose  heat  rapidly,  so  that  it  was  found 
well  to  protect  them  against  such  loss  by  asbestos  or  paste- 
board sheets  at  Z.  Nest,  several  coils  of  different  proportions 
were  made,  long  ones  for  the  longer  molds  and  flatter  ones  for 
the  shorter  ones. 

It  was  found  inconvenient  to  lift  the  hot  molds  from  the 
interior  of  the  coils,  so  a  further  improvement  was  made  in 
which  the  coils  were  divided  into  two  halves  and  mounted 
as  shown  in  Fig.  2.  in  which  letters  designate  the  same  parts 
as  in  Fig.  1.  This  arrangement  gives  good  heating  through- 
out the  mold  regardless  of  the  shape.  In  fact,  there  is  a  little 
greater  heating  at  the  ends,  which  compensates   for  loss  by 


Fig.  1    ELEMENTARr  Arrange-      Fig.     2     Improved     Arrange- 
ment OF  Heating  Coil  sient  with   Coils  Above 

AND  Below 

conduction.  The  plates  P'  P"  were  fitted  with  laminated-iron 
sections  so  that  a  path  for  the  magnetic  flux  in  them,  which 
would  not  develop  heat,  could  be  provided.  Fig.  3  is  a  photo- 
graph of  the  press  fitted  with  these  coils.  It  is  evident  that 
the  molds  could  be  put  into  or  removed  from  the  press  thus 
fitted  as  readily  as  from  an  ordinary  press. 

In  all  of  these  arrangements  the  magnetic  return  circuit 
consists  of  leakage  through  the  air  and  through  the  massive 
parts  of  the  press,  in  all  of  which  the  magnetism  is  so  diffused 
that  the  energy  loss  is  small.  This  is  clear  from  the  fact  that 
such  losses  are  a  function  of  the  square  of  the  magnetic  density 
and  the  electrical  conductivitv  of  the  material.    Cast  iron  being 


of  low  conductivity,  losses  in  the  heavy  parts  of  the  press  are 
necessarily  very  small.  Cast  iron  would  not  be  a  good  material 
from  which  to  make  the  molds.  It  is  evident  that  the  thermal 
efficiency  of  this  method  is  comparatively  high.  The  writer 
has  good  reason  to  believe  that  more  than  half  of  the  heat 
which  is  developed  makes  its  appearance  in  the  mold. 

By  the  induction  method  of  heating  it  is  possible  to  pile 
several  thin  molds  on  top  of  each  other  and  heat  them  all  at 
once.     This   is   not  po.ssible  by   any   other  method.     By   this 


I'Ki. 


IIvdraulic  Press  Fitted  with  Coils 
AS  Shown  in  Fiii.  2 


means  one  press  can  be  made  to  produce  several  articles  simul- 
taneously. 

In  making  molded  insulation  the  cost  of  molds  is  frequently 
very  great.  By  the  induction  method  of  heating  the  cheapest 
possible  mold  can  be  used,  since  it  is  never  necessary  to  so 
shape  it  as  to  admit  steam  to  it,  or  so  as  to  favor  the  flow  of 
heat  into  it  from  any  external  source. 

Many  electrical  engineers  would  regard  the  low  power 
factor  at  which  such  devices  operate  as  a  serious  drawback. 
However,  the  writer  regards  it  as  an  important  advantage  in 
that  a  steadying  effect  on  the  circuit  is  produced,  so  that 
whether  a  large  mold  or  a  small  mold,  or  no  mold  at  all,  is 
placed  in  the  coil,  no  harmful  result  will  follow,  the  large  size 
of  wire  used  being  sufficient  for  the  current  at  all  times.  Meas- 
ured up  in  teiins  of  value  received  for  the  outlay  and  freedom 
from  trouble  and  general  convenience,  the  process  was  entirel\- 
satisfactory.  A  press  having  a  better  magnetic  circuit  which 
would  have  operated  at  a  power  factor  comparable  to  that  of 
an  induction  motor  could  have  been  made  at  a  greater  cost, 
but  the  extra  cost  would  have  exceeded  the  saving  possible 
during  the  time  the  above  apparatus  was  in  use,  which  was 
about  one  year. 

It  is  believed  that  other  uses  might  be  made  of  this  process ; 
for  example,  die  castings  of  readily  fusible  metal  might  be 
made  economically  on  a  small  scale;  or  hardened-steel  parts 
might  be  tempered,  in  which  ease  the  temper  could  be  drawn 
without  overheating  sharp  angles  and  cutting  edges. 
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NEW   THEORY   OF   AIlt-PKOPELLER 
ACTION 

By  morgan  brooks,  URBANA,  ILL. 
Member  of  the  Society 

THE  term  air  screw,  considered  by  many  writers  on  aero- 
nautics as  descriptive  of  propeller  action,  is  a  misnomer. 
The  theory  of  the  marine  propeller,  which  seems  to  be 
adequately  presented  by  the  screw  principle,  has  been  trans- 
ferred to  air  propulsion  without  sufficient  regard  for  the  ex- 
treme difference  in  the  two  fluids  as  to  elasticity. 

In  view  of  the  current  theory  that  air  is  driven  by  a  pro- 
peller with  a  velocity  which  should  not  exceed  the  product  of 
the  pitch  of  the  propeller  by  its  revolutions,  it  was  a  surprise 
to  find  that  air  may  be  driven  backward  at  a  velocity  nearly 
twice  as  great  as  this  product  indicates.  The  fact  was  so 
revolutionary  that  it  caused  the  greatest  care  in  measurement 
before  its  acceptance.  Recognition  of  this  superspeed  action 
of  propellers  explains  many  anomalies  of  air  propulsion  and 
will  undoubtedly  lead  to  more  exact  formute  for  thrust  and 
power  calculations. 

The  purpose  of  this  paper  is  to  give  proofs  of  the  above  pos- 
sibility and  to  point  out  some  of  the  applications  of  superspeed 
theory  as  it  relates  to  propellers  and  blowers. 

Superspeed  is  not  readily  observant  with  the  standard  type 
of  two-blade  propeller  owing  to  the  masking  of  this  effect  by 
the  mingling  of  high-speed  air  with  a  much  larger  quantity  of 
inert  air  lying  between  the  propeller  blades.  Therefore  the 
measurements  were  made  upon  a  special  type  of  propeller  hav- 
ing extremely  short  blades  of  great  width,  sweeping  the  entire 
circumference  of  the  disk  area. 

A  propeller  of  the  wide-blade  type  described  having  an  ex- 
perimental mean  pitch  of  2.53  ft.  gives  a  wind  on  static  test 
that  flows  3.33  ft.  per  revolution,  regardless  of  the  speed  of 
the  propeller.  These  values  were  determined  for  the  writer 
by  Prof.  E.  P.  Lesley  at  the  Leland  Stanford  Jr.  University 
wind  tunnel,  confirming  the  writer's  own  measurements.  The 
superspeed  ratio,  3.33/2.53,  is  1.32,  and  these  figures  bear  so 
direct  a  trigonometrical  relation  to  the  blade  angle  as  to  sug- 
gest that  air  instead  of  being  swept  backward  by  screw  pres- 
sure is  driven  back  by  precise  reflection  or  batting  action. 

The  reflection  theory  is  supported  by  data  obtained  with  a 
blade  of  28  deg.  angle  and  by  other  confirmatory  tests.  In  this 
connection  an  investigation  was  also  made  of  the  more  complex 
condition  of  a  propeller  operating  in  a  wind  tunnel  with  wind 
conditions  corresponding  to  those  on  a  flying  plane. 

Among  other  things  it  was  found  that  for  low  blade  angles, 
where  the  superspeed  ratio  is  more  pronounced,  the  air  leaves 
the  propeller  at  higher  velocity  near  the  blade  tips  than  part 
way  in,  a  condition  inconsistent  with  the  screw  theory  for 
standard-type  constant-pitch  propellers. 

Eiffel  in  his  "  Reeherches  "  presents  an  elaborate  collection 
of  data  showing  that  this  condition  e.\ists,  but  the  reflection 
theory  for  the  first  time  explains  it. 

Light  ribbons  placed  in  the  air  flow  from  a  static  propeller 
show  that  the  air  moves  in  a  direction  strictly  perpendicular 
to  the  blade  angle,  a  condition  determined  by  tlie  reflection 
theory  but  not  by  screw  action.  Moreover,  these  ribbons  in- 
dicate that  the  stream  contracts  slightlv  in  diameter  as  it  leaves 
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the  propeller,  whereas  with  the  squeezing  action  of  a  screw  the 
air  would  be  expected  rather  to  expand. 

The  most  convincing  demonstration  of  the  fact  that  the  air 
leaves  a  propeller  at  a  greater  velocity  than  the  propeller 
screw  advance  is  found  in  a  test  made  with  two  propellers  con- 
nected in  tandem.  Callmg  the  forward  propeller  a  blower 
for  tlie  sake  of  distinction,  a.ssume  that  it  provides  a  wind  at  30 
miles  per  hour,  or  44  ft.  per  sec,  and  tliat  the  propeller  is 
driven  by  this  wind  at  a  speed  just  above  idling  speed,  such  that 
its  revolutions  times  pitch  is,  say,  48  ft.  per  see.  An  anemo- 
meter shows  a  velocity  of  abotit  50  ft.  per  sec,  but  if  the 
blower  be  shut  down  while  the  speed  of  the  propeller  is  main- 
tained constant,  the  wind  velocity  rises  to  75  ft.  per  sec.  in- 
stead of  remaining  constant  as  demanded  by  the  screw  theory. 

The  acceptance  of  superspeed  action  gives  a  basis  for  the 
evolution  of  dynamic  thrust  equations  without  the  qniestionable 
assumption  of  blade  activity  over  a  larger  portion  of  tlie  pro- 
peller disk  than  that  covered  by  the  blades  alone.  The  proper 
inter|3retation  of  superspeed  may  reconcile  thrust  and  power 
values  as  derived  from  static  tests  with  those  of  wind  tunnels 
or  of  flight.  Today  it  seems  to  be  the  common  opinion  that  fly- 
ing performance  may  not  be  predicted  from  static  tests.  With 
the  precise  air-dynamies  formulae  sure  to  be  developed,  a  sin- 
gle static  test  of  a  propeller  should  furnish  all  necessary  data 
for  the  production  of  complete  flying-performance  curves. 

Tlie  w-riter  shows  analytically  that  apparently  the  wind- 
tunnel  blower  relieves  the  propeller  of  a  portion  of  the  static 
thrust  at  a  given  propeller  speed  represented  by  idling  speed, 
even  though  the  propeller  giving'  superspeed  sends  air  back- 
ward when  tested  statically  at  the  speed  V/p,  where  V  is  plane 
velocity  and  p  the  propeller  pitch.  The  writer  shows  that  un- 
der his  formula  the  flying  thrust  at  30  per  cent  slip  is  found 
to  be  51  per  cent  of  the  static  thrust  at  the  given  propeller 
speed. 

The  writer  does  not  believe  that  correct  air-dynamics  for- 
muliP  will  produce  essential  changes  in  propeller  design,  but 
hopes  that  the  paper  may  lead  to  a  clearer  conception  of  the 
underlying  physical  principles  of  air  propulsion. 

A  HIGH-SPEED  AIR  AND  GAS  WASHER 

Bv  JOHN  L.  .VLDEX,'  WASHINGTON,  D.  C. 
Menil)er  of  the  Society 

THIS  paper  describes  a  new  type  of  air  and  gas  washer 
wiiich  has  been  developed  within  the  past  eighteen  months, 
and  which  offers  tlie  foUowing  advantages  over  the  existing 
types : 

1  Tlie   washing  can    be   continued  to   any   desired   degree   of 

cleanliness. 

2  The  washer  will  handle  unusually  large  quantities  of  dust 

or  long  fiber  without  clogging,  owing  to  its  large  pass- 
ages and  entire  absence  of  eliminators. 

3  Due  to  the  liigh  washing  efficiency,  the  water  consumption 

is  very  low,  from  1  to  2  gal.  per  1000  cu.  ft.  of  air. 

4  The  washer  is  extremely  small  and  compact,  and  of  light 

weight.     A  10,000-cu.   ft.  washer  is  about  5  ft.  long,  5 
ft.  in  diameter,  and  weighs  less  than  400  lb. 
In  this  paper  the  term  "air"'  will  be  used  to  include  any 


'  Second   Lieutenant   Ordnance   Department,    N.   A. 

For  presentation  at  the  Spring  Meeting.  Worcester,  Mass.,  June  i  to 
7.  1918,  of  The  .\merican  Society  op  Mechanical  Engineers.  The 
p;iper  is  here  printed  in  abstract  form,  and  advance  copies  of  tbe  com- 
plete paper  may  be  obtained  by  members  gratis  upon  application.  All 
papers  are  subject  to  revision. 


May 
1918 


SPRING  MEETING   PAPERvS 


:591 


gaseous  fluid  or  vapor  for  which  cleaning-  apparatus  may  be 
suitable. 

The  writer  has  believed  for  some  time  that  air  washing  and 
gas  cleaning  have  been  approached  from  the  wrong  angle,  and 
that  most  builders  of  apparatus  for  this  purpose  have  not 
taken  advantage  of  all  of  the  natural  laws  governing  the  de- 
positing of  air-  or  gas-borne  particles.  The  result  has  been 
the  general  adoption  of  crude  and  unmechanical  designs,  and 
has  made  necessary  the  use  of  low  velocities  of  gas  through 
the  machine.  Gas  scrubbers  normally  operate  at  a  velocity  of 
about  90  ft.  per  min.  and  air  washers  at  from  400  to  500  ft. 
per  min.,  while  with  these  devices  the  limiting  velocity  for 
g'ood  wasliing  and  a  reasonable  frietional  resistance  is  about 
1000  ft.  per  min.  The  washer  about  to  be  described  operates 
habitually  at  from  2000  to  5000  ft.  per  min.  As  the  efficiency 
of  air  cleaning  in  tliis  type  increases  rapidly  with  the  velocity, 
the  only  limit  to  the  latter  is  the  resistance  imposed. 

Fig.  1  represents  a  longitudinal  section  of  the  air  washer 
referred  to  above.  A  helical  passage  is  constructed  within  a 
horizontal  drum,  provided  at  one  end  with  a  tangential  inlet 
for  the  dirty  air  and  at  the  opposite  end  with  an  outlet  for 
the  iJurifled  air.  That  portion  of  the  helical  passage  nearest  the 
inlet  constitutes  the  washing  chamber,  while  the  remainder 
comprises  the  eliminating  element.  On  the  inner  wall  of  the 
helical  duct  are  suitable  spray  nozzles  which  spray  across  the 
column  of  air.  Depending  uj3on  the  amount  of  dust  to  be  re- 
moved and  the  completeness  of  washing  desired,  the  air  makes 
from  11/4  to  5  screwlike  revolutions  in  passing  through  the 
helix  from  inlet  to  outlet.  For  fairly  dusty  air  or  for  the  or- 
dinary dust-collecting  system,  two  turns  are  sufficient.  The 
whole  or  a  i)ortion  of  the  first  turn  is  used  for  washing  while 
the  last  turn  is  employed  for  the  elimination  of  the  free 
moisture. 

The  common  connnercial  air  washer  with  which  we  are  all 
familiar  depends  upon  its  spiay  nozzles  to  throw  down  the  dust 
particles  and  upon  the  eliminator  plates  to  catch  and  retain  the 
particles  which  have  not  actually  been  met  by  the  sprays.  The 
immediate  result  is  low  washing  efficiency,  if  we  consider 
water  consumption  as  a  measure  of  washing  efficiency.  In  the 
tirst  place,  it  takes  an  enormous  quantity  of  water  divided  into 
a  large  number  of  small  drops  well  distributed  over  the  entire 
washing  area  to  insure  the  wetting  of  any  considerable  portion 
of  the  dust.  It  is  necessary  that  each  particle  of  dust  de- 
posited be  brought  into  intimate  mechanical  contact  with  a 
drop  of  water.  The  defection  of  the  air  currents  tlirough  the 
zig-zag  eliminator  plates  introduces  a  very  limited  amount  of 
centrifugal  washing  when  the  eliminators  are  kept  flooded. 
On  the  other  hand,  a  washer  depending  upon  centrifugal  force 
alone  to  throw  the  dust  particles  out  of  the  air  colimm  is  lim- 
ited to  the  handling  of  the  coarser  dusts  and  will  not  remove 
the  minute  particles  which  make  up  the  bulk  of  the  dust  con- 
tent of  the  atmosphere.  The  washer  described  in  this  paper 
makes  use  of  both  spray  and  centrifugal  washing,  with  the 
greater  dependence  placed  upon  the  latter.  As  the  dust-laden 
air  enters  through  tlie  tangential  inlet  iiipe  it  is  thoroughly 
wetted  by  the  mist  of  the  siiray  chamber.  Mucli  of  the  coarser 
dirt  is  removed  by  the  direct  action  of  the  spray.  As  the  air  is 
whirled  through  the  helical  conduit  a  large  proportion  of  the 
remaining  dust  is  thrown  against  the  wet  curved  side  of  the 
washer,  flowing  off  to  the  drain  with  tlie  spent  wash  water. 
The  extremely  fine  dust  still  remaining  cannot  be  caught  by 
ordinary  means,  for  it  is  too  light  to  be  separated  by  centrifu- 
gal force.  However,  a  considerable  amount  has  been  exposed 
to  the  mist  to  such  an  extent  that,  although  not  actually  wet, 
its  specific  gravity  has  been  increased  by  the  moisture  to  a 


degree  which  will  permit  its  removal  centrifugally.  Thus, 
an  unusually  liigh  proportion  of  the  dust  content  is  removed. 

After  the  washing  operation  the  air  passes  through  the  elim- 
inating portion  of  the  waslier,  where  it  is  freed  of  the  sus- 
pended moisture.  The  elimination  of  water  drops  is  effectually 
accomplished  by  centrifugal  action,  exactly  as  the  dust  itself 
was  removed.  It  is  unnecessary  to  introduce  into  this  washer 
any  form  of  eliminator  plates  such  as  are  found  in  most  com- 
mercial washers. 

Tlie  high  washing  efficiency  thus  gained  presents  two  possi- 
liilities,  either  of  which  is  decidedly  advantageous.  Extreme  dust 
conditions  may  be  met  with  comijarative  ease;  or,  street  air 
may  be  washed  for  ventilating  pur]30ses  with  an  unusually  small 
amount  of  wafer.  One  of  the  smaller  sizes  of  these  washers 
handles  4000  cu.  ft.  per  min.  of  dusty  air  from  a  dust-collecting 
system,  and  from  .50  to  100  lb.  of  m\id  is  removed  daily  from  the 
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Fig.  1     < 'KXTHiiaiiAT,  Ant  Washek  Shows   in   Sicctiox 

strainer  i)asket.  Fi'imi  4  to  (i  gal.  ol'  water  per  nnnute  wash 
this  dirty  air  to  a  sufticient  degree  of  cleanliness  to  permit  it 
to  be  leturned  to  the  room.  While  no  measurements  liave  been 
made  of  the  dust  content,  this  air  has  absolutely  no  dusty  odor 
and  has  a  decidedly  pleasant,  fresh  "  feel."  These  results,  ob- 
tained from  a  practical  commercial  waslier,  not  a  laboratory 
product,  show  that  air  sufficiently  dirty  to  show  a  decidedly 
smoky  dust  cloud  can  be  washed  with  from  1  to  l^/a  gal.  of 
water  per  1000  cu.  ft.  That  this  air  washer  is  clearly  a  step 
forward  is  shown  by  these  figures,  for  the  standard  washer  re- 
quires from  4  to  5  gal.  jjer  1000  cu.  ft.  to  successfully  wash 
air  which  is  initially  much  cleaner  than  that  on  which  the  cen- 
trifugal washer  was  tested.  Where  it  is  impossible  to  recircu- 
late the  wash  water,  the  economy  in  water  alone  is  an  appre- 
ciable item.  For  a  machine  to  handle  10,000  cu.  ft.  of  air  per 
min.  this  amounts  to  20,000  gal.  per  day  of  10  hours.  In 
addition  to  the  actual  cost  of  the  water,  the  cost  of  pumping 
and  the  initial  cost  of  pumps,  niulors,  iii])ing,  etc.,  is  consider- 
ably reduced. 

Any  material  which  nuiy  be  separated  from  air  by  means  of 
washing  may  be  removed  in  this  type  of  washer  in  any  prac- 
tical degree  of  thoroughness  desired.  This  is  accomplished  by 
increasing  the  number  of  turns  of  the  helical  washing  space. 
Tims,  for  ordinary  ventilating  jjurposes,  1  to  2  turns  are  suf- 
ficient ;  for  dust  collecting,  IV2  to  3  turns;  while  for  extremely 
fine  dust,  from  .3  to  5  or  more  turns  must  be  used.  The  econom- 
ical limit  is  probably  about  5  or  6  turns,  or  convolutions.  The 
overall  length,  as  detennined  by  the  number  of  turns  of  the 
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screw-shaped  conduit,  depends,  therefore,  upon  the  degree  of 
purity  of  air  desired,  and  to  a  very  much  less  extent  upon  the 
relative  aiTangement  of  inlet  and  outlet.  The  outside  diam- 
eter, on  the  other  hand,  depends  upon  the  air  volume.  Since 
centrifugal  force  plays  such  an  important  part,  the  size  of  the 
washer  is  greatly  reduced  because  the  eflflciency  increases  as 
the  diameter  decreases.  In  addition,  the  efficiency  increases 
very  rapidly  with  the  liigher  air  velocities.  Both  factors  tend 
toward  the  production  of  a  small,  compact  washer.  The  rea- 
son is  very  e^ddent  from  tlie  expression  for  centrifugal  force: 


Fig.  2    Speay  Nozzle  for  Use  in  Air  Wa.shers 

F  =  mv' /r,  where  ^'  =  air  velocity,  ft.  per  sec,  r  =  radius,  ft., 
and  m  =  mass.  Thus,  if  satisfactory  cleaning  is  done  with  a 
washer  of  2  ft.  mean  radius  of  the  washing  chamber  at  3000 
ft.  per  min.  velocity,  an  8-ft.  washer  would  require  a  velocity 
of  6000  ft.  per  min.  to  give  equally  good  cleaning.  It  is  there- 
fore desirable  to  make  the  diameter  of  the  washing  drum  as 
small  as  possible  and  at  the  same  time  use  as  high  a  velocity 
as  is  consistent  with  a  reasonable  friction  loss.  Owing  to  the 
fact  that  with  increased  diameters  higher  air  speeds  must  be 
used  to  give  the  same  cleanliness,  it  is  probable  that  the  prac- 
tical limit  of  size  for  ordinary  air  washing  is  between  15,000 
and  25,000  cu.  ft.  per  min.  High-speed  air  washers  may  be 
built  in  sizes  as  small  as  100  cu.  ft.  per  miu.,  but  both  the  up- 


TABLE  1 


APPROXIMATE  DIMENSIONS  OF  CENTRIFUGAL  AIR 
WASHERS  FOR  VENTILATING  PURPOSES' 


Capacity,  cu.  ft. 

Diameter, 

Length, 

per  nun. 

inches 

inches 

2,000 

30 

:^6 

4,000 

40 

42 

6,000 

48 

52 

9,000 

56 

60 

12,000 

64 

72 

16,000 

72 

SO 

22,000 

SO 

90 

30,000 

96 

108 

I  The  ex-act  dimensions  vary  with  the  air  volume  the  character  of  the  dust,  the 
relative  positions  of  the  inlet  and  outlet,  etc. 

per  and  lower  limits  of  size  may  be  extended  to  meet  untisual 
requirements.  Table  1  gives  the  approximate  dimensions  of 
ceiitrifugal  air  washers  to  be  used  for  ordinary  ventilating  pur- 
poses. For  other  and  special  cases  the  dimensions  will,  of 
course,  be  different.  It  will  be  seen  that  in  every  case  the 
washers  are  very  small  for  the  capacity;  those  already  built 
and  installed  have  been  so  small  and  light  that  they  have  been 
hung  from  the  ceiling  with  band-iron  straps,  leaving  ample 
headroom  beneath. 

The  new  washer  described  in  this  paper  will  supply  a  field 
hitherto  untouched  bv  flip  standard  nir  washer.   Tlie  latter  is 


utterly  unsuited  to  the  handling  of  large  quantities  of  fibrous 
materials,  cotton,  jute,  hemp,  wool,  and  miscellaneous  waste. 
Large  amounts  of  fine  dust,  shavings,  or  any  other  mateiials 
ordiuarilj'  handled  by  exhaust  systems  are  beyond  the  capa- 
bility of  the  common  air  washer.  These  substances  will  either 
clog  the  eliminators  or  will  pass  completely  through  the  ordi- 
nary commercial  machine.  On  the  other  hand,  it  is  extremely 
difficidt  to  clog  the  centrifugal  air  waslier  witli  dirt  and  refuse, 
owing  to  the  large  passages  and  to  the  entire  absence  of  elim- 
inator plates  or  other  obstructions.  It  is  unnecessary  to  inter- 
pose between  the  washer  and  the  source  of  dust  any  form  of 
dust  collector  or  rough  washer.  Since  the  dirt  and  water  are 
removed  at  each  convolution  of  the  helix,  there  is  no  accumu- 
lation of  water  and  material  to  be  reentrained  by  the  air  cur- 
rent. This  is  an  essential  feature  where  the  centrifugal  re- 
moval of  free  moisture  from  a  high  velocity  current  is  at- 
tempted. 

With  the  air  flowing  through  a  rectangular  passage,  it  is  de- 
sirable to  throw  a  flat  spray  of  water  across  the  channel. 
After  considerable  experiment  with  a  variety  of  forms,  the 
nozzle  shown  in  Fig.  2  was  designed  to  fulfill  these  require- 
ments. The  spraying  tip  is  part  of  a  removable  plug  contain- 
ing two  holes  designed  to  throw  opposing  streams.  The  im- 
pact of  the  jets  forms  a  flat  sheet  of  spray  at  right  angles  to 
the  plane  of  the  holes.  Although  this  spray  is  quite  fine,  much 
of  it  is  further  broken  into  mist  upon  striking  upon  the  oppo- 
site wall  of  the  washer.  Locating  the  spray  nozzles  upon  the 
inner  wall  of  the  chamber  makes  it  necessary  for  all  of  the 
dirty  air  to  pass  through  this  fog-fUled  passage.  This  ar- 
rangement is  much  superior  to  that  whereby  water  is  allowed 
to  flow  from  ]H'rforated  pipes  or  nozzles  over  the  outer  cylin- 
der alone,  as  it  insures  a  thorough  wetting  of  the  dust  taking 
place. 

The  pressure  loss  through  the  washer  is  from  Vg  in.  to  1  in. 
of  water,  depending  upon  the  conditions  governing  the  design. 
The  \ariables  to  be  considered  are  the  diameter,  the  cross-sec- 
tional area  and  proportions  of  the  washing  space,  the  velocity, 
the  number  of  tiu-ns  of  the  helix,  and  the  volume  of  water  per 
square  inch  of  the  sectional  area  of  the  washing  chamber.  Or- 
dinarily, this  washer  can  be  designed  for  ventilating  work  with 
a  resistance  of  about  %  in.  of  water.  Where  the  dust  require- 
ments are  more  severe,  demanding  higher  velocities,  more  wash 
water  and  a  greater  number  of  convolutions  of  the  helix,  the 
loss  will  be  somewhat  greater. 

Unfortunately,  the  writer  is  unable  to  give  additional  details 
of  the  performance  of  this  washer,  as  his  investigation  of  the 
first  commercial  installation  was  interrupted  in  May  1917  by 
the  war.  However,  it  may  be  said  that  two  others  were  built 
from  his  design,  and  although  he  has  not  seen  these  either  dur- 
ing construction  or  operation,  they  are  reported  by  the  owner 
to  be  in  successful  operation.  Each  of  the  later  washers  has  a 
capacity  of  15,000  cu.  ft.  per  min.,  and  was  designed  to  hang 
from  the  ceiling  with  7  ft.  of  headroom  beneath.  This  type  of 
washer  was  designed  and  developed  for  a  specific  job,  that  of 
washing  the  clouds  of  dust  from  the  fan  blast  of  dust-collect- 
ing system,  leaving  the  air  fit  for  breathing.  The  first  experi- 
mental installation  and  the  subsequent  machines  showed  that 
for  this  pur]iose  the  washer  was  eminently  satisfactory.  The 
severe  test  of  dust-collecting  work,  removing  great  quantities 
of  dust  from  the  air  and  returning  the  purified  air  to  the  room, 
justifies  the  belief  that  the  centrifugal  washer  will  easily  sat- 
isfy ventilating  requirements.  Owing  to  the  similarity  of  re- 
fined dust  washing  and  blast-furnace-gas  scrubbing,  an  inves- 
tigation of  the  adaptability  of  this  washer  to  gas  cleaning 
would  seem  well  worth  while. 
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A  SELF-ADJUSTING  SPRING  THRUST 
BEARING 

By  H.  G.  REIST,  SCHENECTADY,  N.  Y. 

Member  of  the  Society 

THRUST  bearings  for  supporting  the  heavy  loads  of 
water  wheels  and  the  electric  generators  driven  by  them, 
are  now  very  widely  used.  The  difficulties  in  the  fitting  and 
use  of  plate  bearings  are  much  aggravated  as  the  weight  is 
increased,  on  account  of  the  large  overall  dimensions  of  the 


Fig.   1    Spring  Tiiru.st  Bearing,   for   Vertical   Waterwheei,- 

Driven  Generator,  to  Carry  a  Load  of 

300,000  LB.  AT  100  R.  p.  M. 

(View  shows  rubbing  surfaces  of  both  rotating  and  stationary  rings, 
the  latter  being  raised  to  show  the  arrangement  of  springs) 


supporting  plate.  It  is  true  that  the  surfaces  can  be  fitted 
quite  accurately  by  machining,  but  the  writer  has  known  cases 
where  the  surfaces  were  turned  slightly  conical  so  that  they 
touched  hard  on  the  inner  or  the  outer  edge.  The  de'eetion 
of  the  supporting  collar  on  the  shaft  may  allow  the  runner  to 
be  slightly  dished,  or  there  may  be  a  deflection  of  the  support- 
ing surface,  thereby  dishing  the  babbitted  seat  or  causing  one 
side  to  be  lower  than  the  other.  The  self-adjusting  spherical 
seat  provided  to  correct  some  of  these  difficulties  is  of  doubtful 
value  on  large  bearings  on  account  of  the  great  frictional  re- 
sistance which  must  be  overcome  to  make  it  shift. 

Thrust-bearing  surfaces  are  usually  scraped  to  each  other, 
or  to  a  surface  plate,  to  avoid  dangerously  high  spots;  but, 
since  the  oil  film  is  of  the  order  of  0.0002  in.  to  0.0003  in. 


For  presentation  at  the  Spring  Meeting,  Worcester,  Mass.,  .Tune  4 
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iu  thickness,  the  ditl'erence  in  level  must  be  smaller  than  these 
values.  This  work  must  usually  be  done  without  load,  and 
no  matter  how  carefully  done,  when  the  bearing  is  loaded  the 
parts  will  probably  not  fit  ea(-li  other,  due  to  deflection. 

A  careful  study  of  the  above  difficulties  led  the  writer  to  the 
design  of  a  flexible  bearing  surface  pressed  against  the  runner 
by  sjirings.  It  seemed  that  this  would  prevent  the  possibility 
of  undue  pressure  at  any  point,  and  compel  each  element  of 
the  surface  to  carry  its  share  of  the  load.  On  trial,  this  solu- 
tion proved  satisfactory. 

A  typical  design  of  a  spring  thrust  bearing  for  vertical- 
shaft  machines  is  shown  in  Fig.  1.  The  bearing  consists  of  a 
runner  of  a  special  grade  of  cast  iron  resting  on  a  thin  steel 
ring  with  a  babbitted  surface.  The  babbitted  stationary  ring, 
in  turn,  rests  on  short  helical  springs  and  is  held  against  rota- 
tion by  dowel  pins.  A  saw  cut  through  one  side  eliminates  any 
tendency  of  the  ring  to  disli  with  a  change  in  temperature. 


Pig.  2    Spring  Thrust  Bearing  with  •'  Compressed  Springs  " 
FOR  Machines  Having  Shall  Clearances 

(The  stationary  balililttcd  ring  is  raised  to  show  springs  and  dowel  pin) 

The  high  base  ring  shown,  on  which  the  springs  stand,  is  often 
used  in  connection  with  a  deep  housing  to  increase  the  amount 
of  oil  in  the  suiTOunding  bath.  The  tube  in  the  center  forms 
a  retaining  wall  around  the  shaft,  for  the  oil.  The  springs 
ordinarily  used  are  wound  of  V2-in-  round  wire  and  have  an 
outside  diameter  of  2  in.  and  a  free  length  of  IV2  in-  Under 
load  the  springs  close  about  t^  in.  and  the  total  pressure  is 
well  distributed.  By  this  means  it  is  possible  to  avoid  exces- 
sive pressures  at  any  point.  Thus,  it  is  safe  to  run  with  a 
much  higher  average  pressure  than  when  there  is  no  definite 
limit  to  the  pressure  which  may  occur  over  a  small  area. 

It  will  be  seen  that  this  type  of  bearing  differs  from  the 
solid-ring  thrust  bearing  in  that  one  of  the  bearing  surfaces 
is  made  to  yield  at  any  point  by  using  a  comparatively  thin 
plate  supported  by  a  large  number  of  springs.  While  solid 
bearings  may  be  used  successfully  for  small  loads,  a  liearing 
which  thus  automatically  adjusts  itself  to  faults  in  finish  and 
in  alignment  is  preferable  for  carrying  very  heavy  weights. 

Oil  grooves  are  provided  in  one  of  the  members  and  some- 
times in  both.    In  order  to  insure  proper  circulation  of  the  oil 
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for  cooling  purposes,  in  the  case  of  bearings  operating  at  low 
speed  it  is  necessary  to  have  grooves  in  the  rotor.  On  high 
speeds  these  grooves  may  sometimes  be  omitted,  relying  for  cir- 
culation only  on  the  friction  of  the  rotor  on  the  oil  while  pass- 
ing the  grooves  in  the  stator.  In  many  eases  we  have  had  very 
satisfactory  results  by  jilaciut;'  radial  grooves  in  both  the 
rotating  and  the  stationary  surface.  It  is  our  practice  to  have 
different  numbers  of  grooves  in  the  two  plates,  for  instance, 
six  and  eight.  With  grooves  in  each  of  the  surfaces  we  have 
a  continuous  flooding  of  oil  on  all  the  bearing  surfaces  and  a 
very  effective  means  of  cooling.  Much  of  the  heat  would  other- 
wise have  to  be  transmitted  through  the  metal  of  the  stationary- 
part  of  the  bearing. 

The  pressure  usually  allowed  on  these  bearings  is  from  300 
to  400  lb.  per  sq.  in.,  the  design  permitting  a  very  thin  oil  film 
without  metallic  contact.  It  is  necessary  to  have  the  runner 
very  smooth  and  free  from  scratches,  especially  any  at  an 
angle  to  the  direction  of  rotation,  as  these  might  cause  injury 
to  the  babbitt.  The  babbitted  surface  does  not  need  to  Ee 
scraped  but  is  turned  with  a  tool  as  smooth  as  is  convenient. 
Wearing  sometimes  occui-s  in  minute  spots  all  over  the  plates. 
When  this  happens,  there  is  no  risk  of  dragging  the  metal. 
The  bright  spots  that  show  themselves  are  produced  while 
starting  and  slowing  down,  before  a  pressure  film  is  formed. 
When  in  operation  the  weight  is  apparently  entirely  sup- 
ported on  the  oil  film. 

It  is  desirable  to  run  bearings  at  a  high  pressure  if  they  can 
be  designed  to  do  this  safely,  as  the  parts  then  are  smaller,  the 
rubbing  speed  is  less,  and  the  friction  very  much  reduced. 
With  this  design  of  bearing  the  tendency  to  excessive  pressure 
at  one  point  is  automatically  relieved  by  the  springs  yielding, 
and  while  there  will  be  some  uneven  distribution,  a  variation  in 
pressure  of  two  or  three  times  the  average  is  comparatively 
unimportant  and  does  not  cause  bearing  failures, — it  is  pres- 
sures of  twenty  or  more  times  the  average  that  cause  injury. 
These  excessive  jiressures  are  ijrevented  by  the  construction 
just  described.    For  this  reason  it  is  safer  to  operate  this  bear- 


ing with  high  pressures  than  a  more  rigid  bearing  at  lower 
pressures. 

The  loss  of  alignment  due  to  settling  of  foundations  or  other 
causes  does  not  affect  the  bearing  adversely.  In  one  water- 
whoel-driven  alternator  installation  the  striking  of  the  field 
against  the  armature  led  to  the  discovery  that  the  coupling 
between  the  two  units  had  loosened,  which  allowed  the  shaft 
to  "  run  out."  The  bearing  operated  without  injury  with  over 
0.03  in.  vertical  movement  of  the  outer  edge  of  the  rubbing 
surface.  This  caused  an  uneven  distribution  of  load  on  the 
bearing,  to  the  extent  of  reducing  the  load  on  one  side  of  the 
bearing  about  16  per  cent,  and  increasing  the  pressure  a  simi- 
lar percentage  on  the  extreme  opposite  side. 

An  advantage  of  increased  pressure  in  the  reduction  of  fric- 
tion is  sliciwn  liy  the  following  table  of  comparison: 

Bearing   number    1  2 

Rev.    per    mln 200  200 

Total    load.    11> 300,000  300.000 

Outside  diameter  of   bearing,  in 35  46 

iDBlde  diameter  of  bearing,  in 17.5  17.5 

Net   area,   sq.   In 600  1200 

Pressure,  lb.  per  sq.  In 500  250 

Average  rubbing  speed,  ft.   per  min 1370  1670 

Coefficient    of    friction 0.0018  0.0033 

Kilowatt    loss    16.7  38 

Horsepower  loss    22.5  81 

In  some  designs  the  vertical  clearance  between  the  water 
wheel  and  the  easing  is  very  small,  so  tliat  tlie  ilis])lacement 
caused  by  a  free  spring  under  the  variation  of  hydraulic  suc- 
tion is  objectionable.  In  such  eases  an  initial  compression 
equal  to  full  load,  or  to  an  overload,  is  put  on  the  springs. 
The  load  will  still  distribute,  since  an  overload  at  any  point 
will  cause  the  spring  to  close  beyond  the  initial  compression. 
Such  a  bearing  is  shown  in  Fig.  2.  However,  this  bearing  was 
designed  to  replace  a  roller  bearing,  and  was  so  made  that  the 
parts  of  the  water  wheel  would  occupy  the  same  relative  posi- 
tions as  before.  The  principles  used  in  the  construction  of 
these  thrust  bearings  are  applicable  also  to  journal  bearings 
and  to  bearing  surfaces  having  a  reciprocating  motion,  like 
the  crosshead  of  a  steam  or  gas  engine. 
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The  High-Speed  Motor  and   the   Fuel 
Question 

To  THE  Editor: 

In  the  past  three  or  four  years  automobile  engineers  have 
developed  a  modified  type  of  gasoline  motor  with  piston  speeds 
greatly  in  excess  of  what  was  considered  proper  and  safe 
before. 

Several  causes  are  back  of  this  development :  first,  the  ability 
of  the  forging  plants  of  the  country  to  produce  crankshafts 
with  integral  counterweights,  which  reduce  the  pressure  on  the 
bearings  to  a  safe  limit;  second,  the  demand  for  smoother- 
running  engines;  third,  the  work  done  to  develop  lighter  and 
more  efficient  power  jjlants. 

For  some  time  it  has  been  a  question  in  the  mind  of  the 
writer  whether,  in  that  search  for  higher  speed,  a  cardinal 
point  has  not  been  overlooked — to    the    detriment    of    motor 


efficiency — in  failing  to  take  into  account  the  vaporizing  quali- 
ties of  the  fuel  at  our  disposal  during  the  past  years. 

In  discussing  this  question  of  liigh-sijeed  motors  and  fuel 
it  must  be  remembered  that  the  high-speed  motor  originated 
in  Europe  with  the  racing  motors  brought  out  by  Eurojjean 
designers  in  1912,  1913  and  1914;  and  as  the  gasoline  which 
they  used  was  of  a  very  high  grade,  they  were  successful  in 
developing-  tiiat  type  of  motor;  but  our  fuel  being  of  a  much 
lower  grade,  principles  of  design  that  can  be  used  in  Europe 
do  not  apply  to  conditions  on  this  continent. 

It  is  a  fact  that  the  quality  of  fuel  sold  as  gasoline  to  the 
automobile  owner  has  been  gradually  declining  year  by  year. 
The  enormous  demand  made  upon  the  oil  industry  for  a  vola- 
tile fuel  has  resulted  in  the  marketing  of  a  fuel  containing 
less  and  less  of  the  main  volatile  elements  of  gasoline.  The 
gasoline  of  the  early  days  consisted  mainly  of  pentane,  hexane 
and   heptane — elements   which    are   verv-   volatile    and,    conse- 
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quently,  easily  vaporized.  Until  1914  the  gasoline  used  in 
Europe  was  of  that  composition,  whUe  ours  had  already 
started  on  the  decline.  Since  that  period  gasoline  has  passed 
from  a  by -product  of  petroleum  to  a  main  product,  and  there- 
fore the  heavier  elements  of  petroleum  have  had  to  be  incor- 
porated in  increasing  volume  to  keep  up  with  the  demand. 
These  elements  comprise  octane,  nonane  and  decane,  which 
are  hard  to  ignite  when  mixed  with  air.  However,  if  heat  is 
applied  to  them  before  admitting  them  into  the  cylinder  their 
inflammability  is  very  much  improved.  These  points  being 
kept  in  mind,  let  us  see  what  happens  when  we  try  to  run  a 
high-speed  engine  with  these  grades  of  fuel. 

Not  so  very  long  ago  1000  ft.  per  min.  was  considered  an 
average  and  efficient  piston  speed,  but  automobile  designers, 
for  the  reasons  stated  above,  tried  to  increase  piston  speeds 
to  a  point  near  3000  ft.  per  min.  Without  entering  into  de- 
tails of  the  improved  lubrication  necessary  to  take  care  of  the 
increased  friction,  we  find  that  the  time  given  to  the  explosive 
mixture  to  reach  the  cylinder,  to  be  compressed,  exploded,  and 
evacuated,  has  been  reduced  to  one-third  of  what  it  was  for- 
merly. If  the  fuel  used  was  very  volatile,  as  the  gasoline  of 
older  days,  we  might  still  consider  it  possible  to  burn  the  full 
charge  of  gas  in  the  cylinder  and  evacuate  it.  But  the  fuel 
being  much  poorer,  we  think  it  is  a  physical  impossibility  to 
mix  properly  an  explosive  gas  and  burn  it  entirely  in  the  lim- 
ited time  left  for  the  explosion  to  take  place.  This  is  proved 
practically  by  the  reports  received  from  users  of  ears,  prin- 
cipally of  the  higher-speed  types.  It  is  found  that  a  portion 
of  the  mixture  does  not  burn :  it  passes  by  the  piston  rings 
and  goes  down  into  the  crankcase,  where  it  dilutes  the  oil  to 
the  danger  point,  resulting  in  burned-out  bearings  and  seizing 
of  parts  subject  to  friction.  It  is  therefore  evident  that  a 
speed  of  3000  ft.  per  min.  for  pistons  is  not  practical.  Let 
us  see  what  piston  speeds  we  find  in  the  best-developed  engines 
at  the  present  time. 

It  is  a  recognized  fact  that  the  highest  form  of  gasoline 
motor  today  is  the  engine  used  in  aeroplanes  at  the  front. 
A  comparison  of  the  piston  speeds  used  in  the  most  modern 
battleplane  motors  of  France,  Germany,  the  United  States  and 
England  discloses  the  fact  that  the  highest  piston  speed  main- 
tained does  not  exceed  2000  ft.  per  min.,  and  is  closer  to  1600 
ft.  per  min.  than  to  2000 — nearly  half  the  piston  speed  used 
■in  the  so-called  high-speed  motors.  There  is  room  for  thought 
in  this.  It  is  our  own  opinion  that  these  speeds  are  even  a 
maximum  which  the  commercial  automobile  motor  used  in 
•either  passenger  ears  or  trucks  should  not  exceed,  and  engi- 
neers who  will  study  these  motors  in  the  future  with  this  idea 
in  mind  will  be  more  successful  with  their  product  than  those 
who  cling  to  the  high-speed  principle. 

This  fuel  question  is  so  complex  that  some  other  points 
have  also  to  be  considered.  We  shall  mention  the  most  impor- 
tant one — the  starting  of  a  motor  in  cold  weather.  Every  one 
who  is  familiar  with  the  driving  of  an  automobile  knows  that 
in  the  cold  morning  temperatures  which  we  experience  on  this 
continent  great  difficulties  are  encountered  in  starting  the 
motor  with  some  types  of  cars.  Some  of  them  will  start  easier 
than  others,  but  from  the  writer's  experience  the  starting 
•qualities  can  be  improved  greatly  by  reducing  the  section  of 
the  inlet  passages  into  the  cylinders  to  permit  of  higher  gas 
velocities.  Also,  if  the  carburetor  is  set  very  close  to  the 
cylinder,  permitting  the  heat  of  the  exhaust  to  warm  up  the 
inlet  pipe,  still  better  results  can  be  obtained.  The  reducing 
of  the  inlet  passages  by  tapering  them  gradually  into  the 
cylinder  produces  a  better  mixture  which  is  exploded  more 
;readily  with  less  residue  and  less  carbon  deposits  in  the  explo- 


sion chamber  and  on  the  spark  plugs.  The  writer  has  applied 
these  principles  to  several  engines  designed  in  the  past  four 
years  with  marked  success,  and  he  has  at  the  same  time  tried 
to  limit  the  piston  speed  in  these  motors  to  a  maximum  of 
1600  ft.  per  min.,  this  design  being  in  line  with  the  ideas  set 
forth  above. 

We  are  of  the  opinion  that  the  qualities  which  attracted 
designers  to  the  high-speed  idea  in  gasoline  motors  can  be 
taken  care  of  as  well  with  the  slower  types  of  engines  and 
permit  at  the  same  time  a  better  solution  of  the  lubrication 
problem. 

E.  Planche. 

Flint,  Mich. 

Report  on  Pulverized  Fuel 

To  THE  Editor: 

I  am  enclosing  an  abstract  of  a  report  recently  made  to  the 
President  of  the  U.  S.  Shipping  Board,  on  the  use  of  pow- 
dered fuel  for  marine  purposes.  This  report  was  prepared 
by  the  Fuel  and  Fuel  Handling  Committee  of  the  Naval  Con- 
sulting Board,  of  which  the  writer  is  chairman,  in  response 
to  the  following  resolution  by  the  Naval  Consulting  Board, 
November  17,  1917: 

Resolved,  That  in  view  of  the  efficiency,  economy  and  smokeless 
conditions  which  would  accompany  the  use  of  powdered  coal  on 
ships,  the  Naval  Consulting  Board  recommends  to  the  United 
States  Shipping  Boaid  that  a  thorough  investigation  be  made  of 
this  subject  and  a  trial  plant  be  installed. 

Spencer  Miller. 

New  York,  N.  Y. 

Abstract  of  Report 

Pulverizing  coal  as  a  fuel  is  extensively  employed  in  the 
arts  for  smelting,  for  burning  portland  cement  and  to  a  lim- 
ited extent  for  generating  steam.  It  is  estimated  that  50,- 
000,000  tons  of  coal  has  been  pulverized  and  consumed  within 
recent  years  in  the  United  States.  In  stationary  practice 
definite  economies  have  been  claimed  over  the  use  of  solid 
coal.  From  the  above  it  appears  that  the  art  of  pulverizing 
and  burning  coal  as  a  powder  has  passed  the  experimental 
stage  in  certain  arts. 

From  evidence  placed  before  us  pulverized  coal  is  a  smoke- 
less fuel,  a  fact  of  considerable  military  importance. 

By  a  simple  and  immediate  adjustment  of  the  burners,  pow- 
dered coal  as  a  fuel  may  be  made  to  emit  dense  clouds  of 
smoke  to  serve  as  a  screen,  another  fact  of  military  impor- 
tance. 

In  an  emergency  the  ship's  boilers  may  be  rapidly  forced, 
thereby  increasing  the  steam  supply  and  the  speed  of  the  ves- 
sel.    This  is  a  fact  of  military  importance. 

A  great  reduction  in  the  fire-room  force  is  effected  over 
using  solid  coal.  This  saving  in  man  power  has  militarv' 
value. 

The  supply  of  fuel  oil  in  the  United  States  is  limited,  and 
as  a  means  of  conserving  fuel  oil  for  naval  vessels  equipped 
to  burn  oil  exclusively  the  Consulting  Board  feels  justified  in 
encouraging  the  use  of  powdered  coal  as  a  fuel  for  merchant 
ships. 

The  Fuel  and  Fuel  Handling  Committee  was  canvassed  to 
vote  upon  the  two  following  questions : 

a  Is  it  feasible  to  carry  powdered  coal  on  merchant  or  naval 
vessels  such  as  would  be  used  in  transatlantic  service? 

One  replied  in  the  affirmative  and  three  in  the  negative. 
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b  Is  it  feasible  to  install  on  any  such  ships  apparatus  to  pow- 
der coal? 

Four  replied  in  the  affirmative  and  one  in  the  negative. 

From  the  above  it  will  be  noted  that,  in  the  opinion  of  the 
Committee,  which  has  been  approved  by  the  vote  of  the  Board, 
it  appears  feasible  to  equip  merchantmen  with  requisite  ma- 
chinery for  pulverizing'  and  burning  coal,  and  we  therefore 
earnestly  recommend  that  the  Emergency  Fleet  Corporation 
authorize  the  preparation  of  the  necessary  plans  and  drawings 
for  such  an  installation  upon  such  ships,  and  that  a  shore  in- 
stallation be  made  of  such  equipment  to  determine  as  well  as 
may  be  the  value  of  such  an  installation  on  board  ship.  Such 
shore  installation  can  be  set  up  and  tested  at  the  Annapolis 
Experiment    Station,    Annapolis. 

A  ship  equipped  with  pulverizing  equipment  should,  in  the 
opinion  of  the  Naval  Consulting  Board,  be  expected  to  take 
on  coal  in  any  port  of  any  kind  available  and  by  the  ordinary 
methods.  In  Atlantic  ports  this  will  be  run-of-mine  bitumi- 
nous of  high  volatile  and  of  high  grade,  sometimes  dry  and 
dusty  and  at  other  times  quite  wet. 

Such  coal  on  board  sliip,  following  shore  practice,  would 
then  pass  through  the  following  processes: 

Crushing  in  power  rolls,  and  delivering  to  a  storage  bin. 

Drying  if  found  essential  to  remove  the  moisture  prior  to 
pulverizing,  delivering  to  a  second  storage  bin. 

Extraction  of  iron  particles.  This  being  advised  to  save 
damage  to  the  pulverizing  mill.  A  magnetic  separator 
is  commonly  used  for  this  purpose. 

Pulverizing,  either  in  Fuller  or  Raymond  mills  or  their 
equivalent,  then  storing  in  a  third  storage  bin. 

Mixing  with  air,  feeding  to  furnace  and  burning. 

After  delivery  of  the  raw  coal  to  crushers  the  fuel  will  be 
handled  by  conveyors  or  spouts.  All  storage  bins,  conveyors 
and  spouts  must  be  constructed  and  maintained  dust-tight  as 
a  means  of  preventing  explosions,  and  possibly  such  may 
have  to  be  made  of  non-corrosive  material. 

The  Naval  Consulting  Board  is  at  your  service,  and  if  it  be 
your  pleasure  to  proceed  in  the  prepai-ation  of  designs,  esti- 
mates and  specifications,  we  shall  be  honored  by  your  seeking 
our  aid  in  the  solution  of  this  important  problem. 

A  Suggested   Extension   of  the   Scope 
of  A.  S.  M.  E.  Transactions 

To  THE  Editor  : 

The  Publication  Committees  of  recent  years  are  to  be 
congratulated  upon  the  character  of  our  publications.  There 
was  a  feeling  of  dismay  among  some  members  a  few  years 
ago  when  the  discontinuance  of  the  TEAN.SArTlONS  was 
proposed.  Happily,  this  situation  has  been  adjusted,  so  that 
there  are  now  only  expressions  of  satisfaction. 

It  has  occurred  to  me  that  we  could  with  benefit  include  in 
our  Transactions  more  papers  of  general  scientifie  value  than 
has  been  customary.  Such  papers  would  not  be  of  sufficient 
current  interest  to  be  discussed  at  either  local  or  general  meet- 
ings, but  would  be  of  such  character  as  to  be  of  future  value 
to  specialists  in  particular  branches  of  our  field.  To  use  a 
slang  expression,  which,  as  is  often  the  case,  conveys  a  great 
deal  of  meaning  in  a  terse  way,  I  plead  for  the  publication 
of  more  "high-brow"  papers  in  our  Transactions.  Of 
course,  an  innovation  is  not  to  be  expected  during  these  war 
times.  However,  the  matter  can  be  discussed  and  planned  for, 
so  as  to  be  in  operation  by  the  time  the  war  is  over. 

Our  country  is  already  taking  an  advanced  position  in  the 
affairs  of  the  world  in  many  directions.  We  have,  however, 
been  somewhat  backward  in  the  matter  of  leamedness.    There 


are  French,  English  and  even  German  publications  extending 
back  a  century  or  so  which  contain  epoch-making  papers. 
Many  of  these  papers  had  little  or  no  current  interest,  and 
yet  they  are  the  foundation  stones  of  our  present  scientifie 
structures.  We,  in  this  country,  must  also  lay  such  founda- 
tion stones  for  the  benefit  of  our  posterity  if  we  expect  to  take 
the  place  in  the  world's  affairs  which  we  seem  to  be  seeking. 
There  are  in  this  country  at  the  present  time  but  few  places 
where  abstruse  mechanical-engineering  papers  can  be  pub- 
lished, as  compared  with  England,  France  and  Gei-many. 
Hence  it  seems  necessary  that  our  own  Transactions  should 
be  arranged  so  as  to  include  such  papers  in  greater  number. 
The  money  put  into  their  publication  would,  of  course,  not 
yield  us  immediate  dividends,  but  would  be  a  contribution  to 
our  successors.  The  net  result  of  publication  of  such  papers 
would  be  references  to  them  by  specialists  of  the  future.  Our 
own  Transactions  would  then  stand  alongside  those  of  for- 
eign societies  as  valuable  works  of  reference.  The  value  of  an 
abstruse  paper  is  measured  by  the  number  of  times  it  is  re- 
ferred to  in  footnotes  of  later  papers. 

The  lack  of  a  vehicle  for  the  publication  of  papers  of  the 
character  described  has,  of  course,  discouraged  abstruse  me- 
chanical-engineering research.  The  provision  of  a  vehicle 
would,  doubtless,  stimulate  research. 

In  order  that  this  plan  can  be  executed,  two  things  are 
necessary : 

(1)  To  secure  an  increased  number  of  meritorious  papers 
of  the  character  described ; 

(2)  To  arrange  for  their  publication. 

Pi'ogress  in  either  one  of  these  directions  will,  of  course, 
assist  progress  in  the  other.  Our  Secretary,  Editor  and  Pub- 
lication Committee  are  already  in  touch  with  various  research 
laboratories  engaged  in  mechanical-engineering  work  connected 
both  with  colleges  and  commercial  establishments,  and  are  en- 
deavoring to  secure  papers  from  them.  This  effort  should  be 
assisted  in  every  way  by  the  membership.  Many  commercial 
establishments  have  been  very  broadminded  in  recent  years  ia 
allowing  the  work  of  their  research  laboratories  to  be  pub- 
lished. I  have  no  doubt  that  papers  from  such  sources  will 
increase,  particularly  as  there  seems  to  be  an  increase  in  the 
amount  of  commercial  research  work  being  done. 

After  such  papers  have  been  secured  they  might  be  passed 
upon  for  publication  by  our  Research  Committee.  The  Meet- 
ings and  the  Publication  Committees  would  then  pass  on  to- 
the  Research  Committee  a  paper  which  they  decided  was  not 
of  sufiicient  current  interest  to  be  read  and  discussed  at  a 
meeting.  The  Meetings  Committee,  of  course,  read  a  paper 
from  an  entirely  different  point  of  view  from  that  of  the  Re- 
search C'ommittee.  If  the  Research  Committee  decided  that 
the  paper  was  meritorious,  from  their  point  of  view,  they 
would  direct  the  Publication  Committee  to  publish  it.  Such 
an  arrangement  would  also  give  the  Research  Committee  more 
direct  responsibOity  in  regard  to  securing  such  papers. 

I  understand  that  it  has  already  been  proposed  that  papers, 
of  the  character  referred  to  be  printed  in  advance  form,  circu- 
lated previous  to  a  meeting,  read  by  title  only  at  a  meeting 
with  request  for  written  discussion,  and  published  in  the- 
Transactions  if  it  finally  seems  advisable.  If  the  Research 
Committee  were  made  responsible  in  such  matters  they  would 
direct  the  Publication  Committee  regarding  both  advance  and 
final  publication. 

I  have  no  doubt  that  a  very  satisfactory  arrangement  of 

such  details  can  easily  be  managed  if  we  can  secure  a  sufficient. 

number  of  good  papers  of  the  character  described. 

Sanford  a.  Moss. 
Lvnn,  Mass. 
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Urgent  Need  for  the  Inventive  Ability 
of  Mechanical  Engineers 

To  THE  Editor  : 

In  connection  with  the  statement  in  regard  to  the  work  ot 
the  War  Committee  of  the  Engineering  Council,  printed  else- 
where in  this  number/  I  desire  to  urge  that  the  mechanical  en- 
gineers of  the  United  States  should  give  their  thought  and 
consideration,  and  above  all  should  put  their  imagination  to 
work,  in  order  to  invent  new  types  of  apparatus  for  waging 
war.  It  is  the  quality  of  imagination  which  will  count  in  the 
fight.  It  is  especially  the  imagination  of  the  man  who  is 
technically  trained  which  is  of  the  greatest  value.  As  a  direct 
method  the  mechanical  engineers  of  the  country  should  give 
consideration  to  and  make  a  study  of  the  various  types  of 
weapons  now  in  use,  with  the  object  of  determining  whether 
these  types  as  they  now  stand  are  in  fact  the  ultimate  types. 
This  sort  of  study  will  unquestionably  stir  the  minds  of  tech- 
nically trained  men  into  the  invention  of  many  new  types  of 
weapons. 

The  theory  on  which  the  War  Committee  of  Technical 
Societies,  of  which  Mr.  David  W.  Brunton  is  chairman, 
is  based,  is — that  if  the  vast  body  of  technically  trained 
men  in  the  United  States  could  be  stirred  into  considera- 
tion of  weapons  and  apparatus  of  war,  then  there  would  be 
brought  forth  without  question  valuable  types  of  weapons  and 
apparatus  which  are  at  the  present  moment  miheard  of.  Most 
of  the  present  weapons  have  been  brought  forth  in  the  manner 
of  slow  evolution,  as  has  also  been  the  case  in  the  develop- 
ment of  most  machines.  However,  it  is  believed  that  by  stim- 
ulating such   an   enormous  number  of  minds  the  period   of 


time  of  evolution  will  be  shortened.  It  is  further  believed 
that  valuable  weapons  may  be  produced  by  the  combination 
of  old  and  thoroughly  evolved  machines  and -ideas  into  new 
and  effective  machines. 

It  must  be  remembered  that  past  experience  has  shown  that 
the  invention  of  valuable  war  apparatus  and  weapons  has  by 
no  means  been  confined  to  the  members  of  the  Army  and  the 
Navy.  It  is  a  well-known  fact  that  some  of  the  most  impor- 
tant war  inventions  have  been  those  of  civilians.  This  of 
course  is  also  true  in  every  industry;  that  is,  valuable  inven- 
tions in  any  given  industry  are  very  often  made  by  men  who 
are  in  nowise  connected  with  that  industry.  This  is  due  un- 
doubtedly to  the  opportunity  of  the  outsider  to  consider  and 
judge  without  prejudice. 

It  is  thoroughly  well  known  that  previous  to  the  war  inven- 
tions of  civilians  in  connection  with  war  apparatus  were  not 
cordially  received  by  the  Army  and  the  Navy,  and  the  situa- 
tion in  this  country  at  that  time  was  such  that  very  few  civil- 
ians were  willing  to  lend  assistance  to  the  Army  and  the  Navy. 
The  day  of  these  conditions  is  now  past,  however,  and  the  day 
of  great  urgency  has  arrived.  The  ideas  and  inventions  of 
the  civilian  trained  engineer  are  of  the  utmost  value  to  the 
(Jovernment  and  are  cordially  received.  The  mechanical  en- 
gineer must  enter  into  the  fight,  and  he  will  be  welcomed,  as 
will  also  his  ideas  if  they  are  good.  Furthermore,  the  old 
handicap  of  cost  and  the  handicap  of  the  expense  of  investi- 
gation do  not  now  exist,  for  the  money  and  the  credit  have 
been  provided  and  will  be  provided  to  meet  the  situation. 

It  is  indeed  the  day  of  magnificent  opportunity  for  the  me- 
chanical engineer! 


R.  N.  Inglis. 


New  York,  N.  Y. 
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THE  Boiler  Code  Committee  meets  monthly  lor  the  purpose 
of  considering  communications  relative  to  the  Boiler  Code. 
Any  one  desiring  information  os  to  the  application  of  the  Code  is 
requested  to  communicate  with  the  Secretary  of  the  Committee, 
Mr.  C.  W.  Ohert,  29  West  39th  St.,  New  York  City. 

The  procedure  of  the  Committee  in  handling  the  cases  is 
as  follows :  All  inquiries  must  be  in  written  form  before  they 
are  accepted  for  consideration.  Copies  are  sent  by  the  Secre- 
tary of  the  Committee  to  all  of  the  members  of  the  Committee. 
The  interpretation,  in  the  form  of  a  reply,  is  then  prepared 
l)y  the  Committee  and  passed  upon  at  a  regular  meeting  of 
the  Committee.  This  interpretation  is  later  submitted  to  the 
Council  of  the  Society  for  approval,  after  which  it  is  issued 
to  the  inquirer  and  simultaneously  published  in  The  Journal, 
in  order  that  any  one  interested  may  readily  secure  the  latest 
information  concerning  the  interpretation. 

Below  are  given  the  interpretations  of  the  Committee  in 
Cases  Nos.  187-189,  inclusive,  as  formulated  at  the  meeting 
of  March  28-29,  and  approved  by  the  Council.  In  this  report, 
as  previously,  the  names  of  inquirers  have  been  omitted. 

Case  No.  187 

luqiiiry:  Will  not  a  method  of  suspension  for  h.r.t.  boilers 
over  78  in.  in  diameter  involving  suspension  in  battery,  using 
ihannel  or  I-beam  girders  resting  on  brick  work  with  straji 
hangers  and  U-rods,  meet  the  requirements  of  Par.  .323,  where 

'  Page  402,  Society  Affairs  Spction. 


the  weight  of  the  boiler  is  distributed  uniformly  and  evenly 
over  the  setting  walls,  and  very  little,  if  any,  of  the  weight 
comes  on  the  firebrick  lining?  It  is  not  believed  advisable  to 
place  supporting  columns  of  either  cast  iron  or  steel  in  a  bat- 
tery wall. 

Reply :  It  is  the  opinion  of  the  Boiler  Code  Committee  that, 
as  specified  in  Par.  323  of  the  Code,  all  h.r.t.  boilers  over  78 
in.  in  diameter  must  be  supported  entirely  independent  of  the 
side  walls  of  the  setting,  in  order  that  the  side  walls  may  be 
kept  entirely  free  from  troubles  from  settlement  and  cracking 
due  to  the  weight  of  the  boUer  structure.  This  practice  is 
known  to  be  extensively  followed  by  engineers,  and  is  believed 
to  be  a  necessai-y  requirement  for  safety. ' 

Case  No.  188 

Inquiry:  Is  it  allowable  under  the  rules  of  the  Boiler  Code 
to  Hange  the  head  of  a  round  boiler  of  ll-'j^  in.  radius,  i\  in. 
thick,  on  a  1  in.  radius  without  heating? 

Reply:  The  Committee  considers  the  practice  of  flanging 
heads  of  boilei's  cold  to  be  unsafe. 

Ca,sk  No.  189 

Inquiry:  Is  there  a  rule  in  the  Boiler  Code  with  regard  to 
the  use  of  single  reinforcing  straps  where  this  type  of  con- 
struction is  used  to  secure  additional  efficiency  in  tube  ele- 
ments? It  is  believed  that  by  this  construction,  eccentricity 
of  loading  is  worked  beyond  a  reasonable  limit,  and  that  double 
straps,  internal  and  external,  should  be  used  where  niinforce- 
ment  for  tube  elements  is  necessary. 

Reply:  The  Committee  agrees  that  for  the  particular  pur- 
pose referred  to,  a  double  strap  construction  is  better  practice, 
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but  it  is  deemed  inadvisable  to  make  a  ruliug  that  would  pro- 
hibit generally  the  single  strap  reinforcement. 

REVISION   OF   BOILER   CODE 

THE  Council  of  the  Society  directed  that  a  hearing  be 
conducted  Ln  accordance  with  the  recommendation  in  the 
Boiler  Code  that  a  meeting  at  which  all  interested  parties  may 
be  heard  be  held  at  least  once  in  two  years  to  make  such  re- 
visions as  may  be  found  desirable  in  the  Code,  and  to  modify 
the  Code  as  the  state  of  the  art  advances.  The  first  of  these 
meetings  was  held  at  the  Society's  headquarters  in  New  York, 
December  8  and  9,  1916. 

The  Council  also  directed  that  the  proposed  revisions  in  the 
Boiler  Code  be  published  in  The  Journal,  with  the  request 
that  they  be  fully  and  freely  discussed,  so  as  to  make  it  pos- 
sible for  any  one  to  suggest  changes  before  the  Rules  are . 
brought  to  the  final  form  and  presented  to  the  Council  for 
approval.  This  has  been  done,  and  the  revisions  were  pre- 
sented in  the  March  issue  of  The  Journal,  pp.  23J:-247,  and 
in  the  April  issue,  p.  316,  in  the  form  proposed  for  submission 
to  the  Council,  except  as  they  may  be  modified  by  editing 
without  change  of  sense.  Discussions  should  be  mailed  to 
Mr.  C.  W.  Obert,  Secretary  of  the  Boiler  Code  Committee, 
29  West  39th  Street,  New  York,  N.  Y.,  and  they  will  be  pre- 
sented and  acted  on  by  the  Boiler  Code  Committee.  Since  the 
publication  of  the  March  issue  of  The  Journal  certain  typo- 
graphical errors  have  been  discovered  in  the  revisions  there 
presented,  and  corrections  of  these  were  published  in  the  April 
issue  of  The  Journal;  these  are  supplemented  by  additional 
corrections  appearing  below. 

Any  further  discussions  or  criticisms,  in  order  to  receive 
consideration  by  the  Boiler  Code  Committee  before  the  new 
edition  of  the  Code  is  published,  must  reach  the  office  of  the 
Secretary  on  or  before  the  15th  of  May. 


PAGE  2 


Letter  to  the  Council. 

In  the  Letter  to  the  Council,  after  the  third  paragraph  of 
the  matter  published  in  the  March  Journal,  add  two  new- 
paragraphs  to  read  as  follows : 

Your  Committee  have  met  monthly  for  the  purpose  of 
considering  inquiries  relative  to  the  Boiler  Code.  The 
procedure  in  handling  each  Case  is  as  follows : 

All  inquiries  must  be  in  written  form  before  the.y  are 
accepted  for  consideration.  Copies  are  sent  by  the  Secre- 
tary of  the  Committee  to  all  members  of  the  Committee. 
The  interpretation  in  the  form  of  a  reply  is  prepared  by 
the  Committee  and  passed  upon  at  a  regular  meeting  of 
the  Committee.  This  interpretation  is  then  submitted  in 
typewritten  form  to  each  member  of  the  Council  of  the 
Society,  and  to  each  member  of  the  Committee.  Where 
a  single  adverse  criticism  is  received  respecting  any  one 
of  the  interpretations,  the  inquiry  is  referred  back  to  the 
Committee.  Where  there  is  no  adverse  criticism,  the 
Council  of  the  Society  approves  the  interpretations  which 
are  then  issued  to  the  inquirer  aud  simultaneously  pub- 
lished in  The  Journal.  In  publishing  the  replies  in  The 
JouRN.\L,  the  names  of  firms  and  parties  making  the  in- 
quiries are  withheld.  Where  there  has  been  urgent  need 
for  haste,  the  Executive  Committee  of  the  Council  of  the 
Society  has  acted  for  the  Council. 

In  accordance  with  your  instructions,  each  State  and 
Municipality  that  has  adopted  the  Boiler  Code  has  been 
invited  to  appoint  a  representative  to  act  on  a  Conference 
Committee  to  the  Boiler  Code  Committee,  such  Conference 
Committee  to  consist  solely  of  representatives  of  the 
States  and  Municipalities  that  adopt  the  Code.   The  States 


aud  Municipalities  have  responded  by  appointing  repre- 
sentatives, who  have  attended  the  meetings  and  cooperated 
in  the  work  of  the  Boiler  Code  Committee. 

After  the  seventh  paragraph  of  the  matter  published  in  the 
March  Journal,  add  four  new  paragraphs  to  read  as  follows : 

In  the  specifications  for  boiler  plate  steel,  the  range  in 
tensile  strength  in  pounds  per  square  inch  for  firebox 
steel  has  been  changed  from  8000  to  10,000  lb.,  the  tensile 
strength  now  specified  being  from  55,000  to  65,000  lb. 
per  sq.  in.,  which  is  the  same  as  for  flange  steel.  Your 
Committee  believes  that  although  there  are  certain  fea- 
tures of  the  specifications  for  firebox  steel  which  differ- 
entiate between  the  physical  properties  as  compared  with 
flange  steel,  that  there  should  be  a  further  differentiation. 
This  feature  has  been  taken  up  with  the  Sub-Committees 
of  the  American  Society  for  Testing  Materials,  and  of  The 
Association  of  American  Steel  Manufacturers;  but  an 
agreement  has  not  yet  been  reached.  It  was  considered 
desirable  not  to  delay  the  issuance  of  the  revised  Code 
until  there  could  be  au  agreement;  but  to  transmit  the 
Code  to  yoti  with  the  specifications  in  their  present  form, 
with  the  understanding  that  as  soon  as  an  agreement  is 
reached  a  supplementary  report  will  be  submitted  to  you 
for  your  consideration. 

Additional  tests  for  firebox  steel,  which  in  the  opinion 
of  the  Committee  would  entail  the  least  hardship  with 
a  maximum  benefit,  would  be  homogeneity  tests  on  the 
bend  test  specimens,  which  are  taken  transversely  from 
the  middle  of  the  top  of  the  plate;  the  homogeneity  tests 
to  be  made  on  the  bend  test  samples  after  the  bend  tests 
are  completed,  thus  requiring  no  additional  specimens  to 
be  taken  from  the  plate.  Homogeneity  tests  are  now- 
specified  for  firebox  steel  on  the  tension  test  specimens 
taken  from  the  lower  part  of  the  plate ;  and  in  the  opinion 
of  your  Committee,  it  would  be  desirable  to  make  addi- 
tional homogeneity  tests  on  the  samples  from  the  top  of 
the  plate  where  the  metal  is  more  apt  to  be  segregated 
than  near  the  bottom  of  the  plate. 

The  requirements  for  the  homogeneity  tests,  at  the  top 
of  the  plate,  may  necessarily  be  different  from  those  at 
the  bottom  of  the  plate;  and  until  the  requirements  for 
the  homogeneity  tests  at  the  top  of  the  plate  are  deter- 
mined by  tests,  the  specifications  cannot  be  changed  to 
include  the  requirements. 

The  rule  for  determining  the  strength  of  diagonal  liga- 
ments between  tube  holes  iu  a  dram,  which  is  given  in  the 
preceding  edition  of  the  Code,  has  been  found  to  be  de- 
fective. Experiments  have  been  made  with  a  view  of 
establishing  a  more  exact  nile.  The  experiments  so  far 
made  indicate  that  certain  theoretical  curves  which  are 
published  herein,  in  connection  with  Par.  193,  are  safe  and 
accurate,  and  these  curves  are  therefore  offered  for  de- 
termining the  efficiency  of  such  ligaments.  The  experi- 
ments projected  by  your  Committee  are  still  proceeding, 
aud  it  is  possible  that  these  may  finally  lead  to  minor 
modifications  in  the  cun-es,  in  which  case  your  Committee 
will  present  a  new  set  of  curves  to  take  the  place  of  those 
now  offered. 

PAGE  S 
Par.  12.    In  the  second  line  of  Par.  12,  change  the  word 

"  AT  "   TO   '■  FOR.  " 


PAGE  10 

Par.  22.     Change  first  line  op  tabulated  matter  in  orig- 
inal Par.  22  to  re-^d  as  follows: 

Diameters  1  in.  or  over  but  less  than  'IVo  in.  ...  No.  13 
B.  W.  G. 
Change  the  two  lines  following  the  tabulated  matter 
TO  read : 

For  each  increase  of  one  gage  in  thickness  the  maximum 
allowable  working  pressure  will  be  increased  by  200  lb. 
divided  bv  the  diameter  of  the  tube  in  inches. 


May 
1918 
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PAGE  12 

Par.  28.    Directly  after  Section  a  in  original  Par.  28,  add  : 

b  Should  the  above  rule  for  minimum  allowable  elonga- 
tion give  a  value  of  less  than  24  per  cent  for  firebox  steel, 
the  minimum  allowable  elongation  shall  be  taken  as  24 
per  cent,  subject  to  the  modification  given  in  Par.  29. 

Change  Section  b  to  Section  c  and  Section  c  to  Section  d. 

Par.  31.  Allow  this  paragraph  to  stand  as  it  appears  in 
the  present  edition  of  the  Code  t  Edition  of  1914),  can- 
celing ALL  revisions  proposed. 

PAGE  44 

Par.  182.    Change  Par.  182  to  read  as  follows  : 

182  The  distance  between  the  center  lines  of  any  two 
adjacent  rows  of  rivets,  or  the  "  back-pitch  "  measured  at 
right  angles  to  the  direction  of  the  joint,  shall  have  the 
following  minimum  values : 

P 

a     If  —  is  4  or  less,  the  minimum  value  shall  be  2  Z* ; 
D 

P 
b     If  —  is  over  4,  the  minimum  value  shall  be 
D 


[2  +  0.i(|-4)]d 


where  P  =  pitch  of  rivets  in  longitudinal 
rows  where  a  rivet  in  the  inner  row  comes 
midway  between  two  rivets  in  the  outer 
row, 

D  =  pitch  of  rivets,  in  the  outer  row  less  pitch 
of  rivets  in  the  inner  row  where  two  rivets 
in  the  inner  row  come  between  two  rivets 
in  the  outer  row.  (It  is  here  assumed 
that  the  joints  are  of  the  usual  construc- 
tion where  the  rivets  in  any  single  row 
are  evenly  spaced.) 

Par.  184.  In  Section  c  of  Par.  184  insert  after 
THE  first  word  "  In  "  in  the  first  line  the 
following  words: 

"  the  portion  of  " 

In  THE  second  line  after  the  word  "  boilers  " 
insert  the  following: 

"  exposed  to  the  products  of  combustion," 
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Par.  193.    Change  Par.  193  to  read  as  follows  : 

193  When  a  shell  or  drum  is  drilled  for  tube  holes  in 
the  line  diagonal  with  the  axis  of  the  shell  or  dram,  as 
shown  in  Fig.  12,  the  efficiency  of  the  ligament  between 
the  tube  holes  shall  be  that  given  by  the  diagram,  Fig.  12o. 

In  this  diagram  the  abscissae  are  ^--  and  the  ordinates   —  » 

a  p 


where 


p  =  longitudinal  pitch  of  tube  holes,  or  distance  be- 
tween centers  of  tubes  in  a  longitudinal  row,  in. 
p  =  diagonal  pitch  of  tube  holes,  in. 
d  =  diameter  of  tube  holes,  in. 

P  p' 

To  use  the  diagram,  Fig.  12a,  the  values  of -^  and  —  are 

«  p 

computed  and  the  efBciency  for  the  corresponding  point 
is  read  off  from  the  diagram.  Should  the  point  fall  above 
the  curve  of  equal  efficiency  for  the  diagonal  and  longi- 
tudinal ligaments,  the  longitudinal  ligament  will  be  the 
weaker,  in  which  case  the  efficiency  is  computed  from  the 
following  formula : 

p  —  d 


=  2.853 


=  0.558 


Examples:    1st,  diagonal  i)ilch  of  tube  holes  in  drum  as 
shown  in  Pig.  12  =  6.42  in. 
Diameters  of  holes  =  4  1/32  in. 
Longitudinal  pitch  of  tube  holes  =  liy2  in. 

P  _  11-5 
d' "  4.031 
p  _  6.42 
p  ~  11.5 

The  point  corresponding  to  these  values  is  shown  at  A 
on  the  diagram.  Fig.  12a,  and  the  coiTesponding  efficiency 
is  36.3  per  cent.  As  the  point  falls  below  the  curve  of 
equal  efficiency  for  the  diagonal  and  longitudinal  liga- 
ments, the  longitudinal  ligament  is  the  weaker. 

2d,  diagonal  pitch  of  tube  holes  in  drum  =  6  35/64  in. 

Diameter  of  tube  holes  =4  1/64  in. 

Longitudinal  pitch  of  tube  holes  =  7  in. 

p L 

d 


P_ 

P 


4.0156 
6.547 


=  1.743 


0.935 


The  point  corresponding  to  these  values  is  shown  at 
B,  and  it  will  be  seen  that  it  falls  above  the  line  of  equal 


1,3      1.4     15      I 


Fig.  12fl 

efficiency  for  the  diagonal  and  longitudinal  ligaments,  in 
which  case  the  efficiency  is  computed  from  formula  a. 
Applying  formula  a,  we  have 

^ =  0.426,  efficiency  of  ligament,  or  42.6  per 

'  cent. 


PAGE  48 

Par.  194.  In  addition  to  the  revision  proposed  in  the 
March  schedule,  add  at  the  end  of  Par.  194  a  new  para- 
graph TO  read  as  follows  : 

Flanges  of  domes  shall  be  formed  with  a  corner  radius 
measured  on  the  inside,  of  at  least  twice  the  thickness  of 
the  plate  for  plates  1  in.  thick  or  less,  and  at  least  three 
times  the  thickness  of  the  plate  for  plates  over  1  in.  in 

thickness. 


PAGE  50 
Par.  200.     In  the  eighth  line  change  the  word  "'or" 

AFTER  "'  drilling  "  TO  "  OF."' 
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Pah.  203.    In  Section  o  of  Par.  203  in  the  fourth  line, 
replace  the  words  "  by  the  formula  "  by  the  word  "  as." 

PAGE  52 
Par.  212.    In  Section  c  of  Par.  212,  in  the  first  line,  omit 

THE  WORD  "  internal." 

In  THE  LAST  LINE  OF  SECTION  C,  WHICH  IS  THE  LAST 

LINE  OF  Par.  212,  omit  the  letter  "  R." 

PAGE  53 
Par.  214.    In  the  fifth  line  op  Par.  214  change  the  word 

"  shall  "    to    "  MAY,"    and    IN    THE    SIXTH    LINE    OMIT    THE 
words,  "  BUT  NOT  LESS  THAN  3  IN." 


IN  THE  March  Journal,  after  the  word  "  and  "  insert 

THE  word  "  HE." 

Replace  the  first  two  sentences  of  the  second  paragraph 
OP  Par.  332  by  the  following  : 

Each  boiler  shall  be  stamped  below  the  symbol  as  fol- 
lows, with  intervals  of  about  one-half  inch  between  the 

lines : 

1.  Name  of  state  in  which  the  boiler  is  built 

2.  State  serial  number  of  the  boiler 

3.  Name  of  the  manufacturer  ( and  manufacturer's  serial 

number  if  desired) 

4.  Installation  number  and  name  of  the  state  in  which 

the  boiler  is  installed 

5.  Year  put  into  service. 

Items  1,  2  and  3  are  to  be  stamped  at  the  shop  where 
built. 

Items  4  and  5  are  to  be  stamped  by  the  proper  authority 
at  point  of  installation. 


PAGE  .54 

Table  4.     Ix  the  second  line  under  item  c  change  "e" 
to  "  h." 

Par.  220.  In  Section  c  op  Par.  220  in  the  third  line  insert 
the  word  "  as  "  before  "  GR'EN." 

PAGE  fil 

Par.  239.    In  the  new  paragraph  which  is  proposed  in  the 
March  schedule  to  precede  the  example,  change  the 

words    "  butt    and    strap    construction  "    TO    "  BUTT    AND 

single  or  double  strap  construction." 

PAGE  69 

Par.  274.     In  the  fifteenth  line  after  the  word  "  num- 
ber "  insert  "  AND  size." 


PAGE  75 

Par.  296.  In  the  first  line  of  the  proposed  addition  to 
Par.  296,  which  appears  in  the  March  Journal,  inseri 
the  following  after  the  word  "  necessary  "  : 

an  exception  may  be  made  to  the  rule  that  the  gage  must 
be  arranged  so  that  it  cannot  be  shut  off  except  by  a  cock 
placed  near  the  gage  and 


PAGE  80 

¥k.  2(1.    Revise  Fig.  20  to  read  as  follows: 

/  (State  in  which  boiler  is  built) 

\ STD 

To  be  stamped  at/  (State  serial  number  of  boiler) 

sli0|)  where  built  \ 

I      (Name  of  mfr.)        (Mfr.'s  serial  No.) 

/(Installation  No.)         (Name  of  state) 


field  ]  (Year  put  into  service) 

PAGE  83 
Par.  354.    Omit  Section  b  or  Par.  3.54. 

PAGE  85 

Par.   361.     In   the  ninth  line  ix.sert  the   word  "  pipe  " 
before  "  Connections." 

PAGE  101 
Pah.  416.    Omit  Par.  416,  and  Figs.  26  and  27. 


PAGE  76 

Par.  299.    In  the  seventh  line,  change  the  sentence  fol- 
lowing the  word  "  PACE  "  TO  read  AS  FOLLOWS  : 

See  Par.  12  for  exceptions.  For  pressures  above  160 
lb.  per  sq.  in.,  east  iron  shall  not  be  used  for  boiler 
pressure  parts  except  for  fittings  under  2  in.  pipe  size 
or  equivalent  cross  sectional  area.     See  Pars.  9  and  245. 

Fig.  18a.     Omit   the   captions,   "Bronze   or   Steel"   and 
"  Wrought  Iron." 


PAGE  79 

Par.  332.   Insert  a  sentence  at  the  becunning  of  Par.  332 
to  read  as  follows  : 

332  Each  boiler  shall  conform  in  every  detail  to  these 
Rules,  and  shall  be  distinc^tly  stamped  with  the  symbol 
shown  in  Fig.  19,  denoting  that  the  boiler  was  eonstnieted 
in  accordance  therewith. 

In  the  eighth  line  of  the  revision  of  Par.  332  appearing 


In  accordance  with  its  plan  in  eliminating  as  far  as  possible 
preventable  diseases  among  workers  in  various  industries,  the 
United  States  Public  Health  Service  of  the  Treasury  Depart- 
ment has  begun  an  investigation  of  the  effect  on  the  health  of 
workei's  of  pneumatic  hammers  as  used  in  cutting  limestone. 
Workers  in  this  industry  who  use  air  hammers  experience  a 
temporary  numbness  of  the  fingers  whenever  the  hand  be- 
comes chilled.  The  causes  appear  to  be  the  higher  vibration 
rate  of  the  hammers  when  used  in  soft  stone,  and  the  tight 
and  strained  grasp  which  the  workers  have  to  use.  Cold 
weather  brings  out  the  symptoms,  but  is  not  of  itself  a  cause 
of  the  condition.  By  using  a  shank  of  larger  diameter,  which 
permits  a  more  comfortable  grasp  by  the  worker,  it  is  believed 
that  a  good  deal  of  the  strain  on  the  muscles  will  be  relieved. 
If  the  shank  were  enlarged  by  using  a  tiglit-fltting  covering 
of  asbestos,  or  some  similar  substance,  the  cold  would  not  be 
intensified  by  the  metal  as  at  present  and  tlie  handle  would 
act  as  a  shock  absorber.  {Official  Bullelin,  March  28,  1918, 
p.  4) 
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A  Record  of  the  Current  Activities  of  the  Society,  Its  Members,  Council,  Committees, 

Sections  and  Student  Branches;  and  an  Account  of  Professional 

Affairs  of  Interest  to  the  Membership 


THE  .Secretary's  letter  this  month  might  well  be  entitled, 
The  Usefulness  of  a  Technical  Society  iu  War.  Not- 
withstanding that  what  follows  is  a  routine  activity, 
nevertheless,  the  Secretary  doubts  if  many  know  of  it.  Our 
o:reat  ambition  is  to  have  the  Society  used. 

Below  is  given  a  digest  of  only  a  few  of  the  inquiries  which 
were  received  in  one  week  last  month,  accompanied  by  ab- 
stracts of  the  replies  made  and  some  typical  letters  of  appre- 
ciation for  our  attention.  Sometimes  the  information  is 
Secured  by  telephone,  sometimes  the  inquiries  are  referred  to 
the  faithful  members  of  the  Society  closest  to  hand,  but  when 
the  urgency  is  not  too  great  they  are  sent  to  committees  to 
insure  the  replies'  being  of  the  most  authoritative  nature 
possible. 

Your  Secretary  believes  that  the  sum  total  of  this  prompt 
individual  service  is  the  best  means  of  making  the  Society 
useful,  and  he  is  accordingly  devoting  special  attention  to  such 
service,  giving  priority  obviously  to  requests  which  are  of  a 
war  nature. 

One  of  the  inquiries  in  this  period  was  from  a  Government 
department  for  th«  names  of  manufacturers  to  make  car- 
penters' stoppers,  which  was  a  somewhat  unusual  request,  but 
regarding  which  we  were  able  to  secure  considerable  informa- 
tion through  the  courtesy  of  a  member  of  the  Society  outside 
of  New  York  and  which  we  forwarded  within  five  days. 

Another,  from  a  Government  arsenal,  was  for  information 
regarding  a  special  type  of  gas  mask  for  industrial  use.  This, 
like  the  foregoing  inquiry,  was  a  matter  of  urgency,  so  that 
the  arsenal  "  might  get  immediate  relief."  We  were  able  to 
supply  this  information  within  four  days. 

Still  another  inquiry  from  a  Government  department  re- 
quested "  at  the  earliest  possible  time  "  information  regarding 
remedying  a  certain  trouble  with  the  machinery  on  a  trans- 
port. This  again  was  a  matter  which  required  us  to  get  in 
touch  with  a  member  who  had  had  special  experience.  We 
fortunately  were  able  to  and  furnished  the  information  the 
same  day. 

Another  request  was  from  a  member  for  comprehensive 
information  to  assist  him  to  prepare  an  important  pajser,  as 
follows : 

"  If  there  are  any  permanent  changes  brought  about  by  the 
war  which  necessitate  greater  activities  in  engineering  re- 
search, what  are  these  changes? 

"  How  can  the  difficulties  after  the  war  be  lessened  by  activi- 
ties in  research? 

"  What  important  engineering-research  problems  were 
brought  about  by  the  war  and  which  can  be  published  without 
injuring  our  interests  f 

"  What  phases  of  engineering  research  should  be  taken  up 
at  the  present  time? 

"  What  engineering  problems  will  be  of  utmost  value  to 
us  during  the  reconstruction  period?" 

By  referring  this  inquiry  to  our  Research  Committee,  the 
member  was  able  to  secure  valuable  replies. 

Also  in  this  same  week  inquiries  were  received  on  such 
varied  subjects  as  catalogues  for  aviation  repair  depots,  to  be 
Msed  in  the  preparation   of  requisitions  on  purchase  orders; 


sizes  of  gaskets  for  standard  and  extra  heavy  1  anges  running 
from  20-in.  to  60-in.  pipe :  all  the  recent  articles  relating  to 
concrete-ship  construction,  soot  cleaners,  pulverized  coal,  small 
high-power  water  motors  for  experimental  purposes,  hardening 
of  forgings  of  0.40  to  0.50  carbon  steel,  baling  presses,  replac- 
ing a  worn-out  laboratory  steam  engine,  motor-driven  turbine 
blowers  for  a  forced-draft  proposition,  etc.  Some  of  these 
were  answered  direct  by  the  Secretary  or  Editor  assisted  by 
our  own  extensive  files  and  indexes,  and  some  were  referred 
to  the  Library  Service  Bureau,  which  every  member  should 
remember  has  special  facilities  for  making  bibliographical 
searches  on  all  technical  subjects. 

Another  set  of  numerous  inquiries  demanding  urgent  and 
special  attention  the  same  week  were  requests  from  Govern- 
ment departments  and  industries  engaged  in  war  work  for  men 
possessing  special  qualifications,  to  be  commissioned  or  to 
serve  in  civilian  capacities. 

In  this  class  came  a  request  for  nominations  of  specially 
qualified  professional  engineers  for  submarine  duty,  a  request 
from  an  important  Government  board  for  men  of  the  highest 
attainment  in  projectile  fuses;  a  request  for  a  whole  staff 
of  both  technically  trained  and  experienced  engineers  for 
officers  or  civilians  in  the  construction  and  later  the  operation 
of  nitrate  and  powder  plants,  a  request  for  75  men  qualified 
for  steel  inspectors,  and  so  on.  We  have  furnished  the  names 
of  several  hundred  specialists  in  one  day  and  since  our  bureau 
was  started  have  supplied  over  3000  names.  The  members 
have  responded  splendidly  to  the  request  to  fill  out  classifica- 
tion blanks,  with  the  result  that  we  are  told  that  we  have 
the  most  complete  bureau  in  the  United  States. 

On  the  other  hand,  we  have  on  the  average  of  three  offers 
a  day  from  members  who  desire  to  give  their  personal  services 
or  who  have  manufacturing  facilities  which  they  can  devote 
to  the  service  of  the  Government,  and  we  make  it  our  business 
to  give  prompt  attention  to  these  requests  and  refer  them  to 
the  most  likely  departments  requiring  such  services.  The 
Engineering  Council  hopes  soon  to  act  as  a  clearing  house  for 
all  the  societies  in  the  matter  of  providing  men  with  special 
experience  to  fill  particular  positions  in  or  out  of  the  Gov- 
ernment service. 

In  acknowledgment  of  our  services  we  receive  some  very 
nice  letters.  In  one  recent  acknowledgment  they  wrote :  "  Once 
more  we  are  very  grateful  to  you  for  your  splendid  work  in 
submitting  names  of  men  for " 

We  recently  had  a  comprehensive  request  from  the  Ameri- 
can Library  Association  to  send  our  Journal  to  the  forty  or 
more  U.  S.  cantonment  camps  for  the  duration  of  the  war. 
Upon  the  approval  of  the  Library  Committee  this  was  prompt- 
ly complied  with,  and  the  letters  of  acknowledgment  we  re- 
ceived afford  wholesome  reading.  One  camp  librarian  writes : 
"  It  is  the  heartiest  sort  of  thanks  that  we  extend  to  the 
Society  for  its  complimentary  subscription  to  its  Journal. 
Our  table  of  technical  periodicals  is  a  mighty  well  jiatronized 
institution,  and  most  welcome  to  it  is  your  Journal." 

The  Gage  Committee  has  secured  a  signal  triumph.  Under 
its  initiative  the  Society  arranged  a  conference  in  Washington 
of  the  heads  of  all  technical  Government  bureaus  and  made 
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the  proposition  developed  at  the  Cincinnati  meeting  to  have 
all  gages  certified  in  one  place.  The  Bureau  of  Standards  was 
designated  by  common  consent  as  the  place.  Included  in  the 
Gage  Committee's  recommendation  was  the  establishment  of 
branch  certification.  We  have  the  satisfaction  of  reporting 
the  success  of  the  certification  and  the  establishment  of  a 
branch  in  New  York  and  in  the  Engineering  Societies  Building. 

The  object  of  these  reports  is  not,  however,  to  produce  a 
sense  of  satisfaction  over  performance  however  well  accom- 
plished. Rather  we  should  be  inspired  to  greater  undertakings 
commensurate  with  our  special  abilities. 

The  Lord  tells  of  some  who  had  ten  talents,  some  had  five 
talents  and  of  the  man  with  one  talent  who  did  nothing  even 
with  his  one  talent! 

In  which  group  shall  engineers  place  themselves? 

There  is  only  one  way  we  can  double  our  talents,  namely,  by 
using  them.  This  nation  has  thrown  itself  unselfishly  into 
the  war.  Write  in  to  the  Secretary  what  you  can  do  more  than 
you  are  doing,  and  what  manufacturing  facilities  you  have  to 
offer.  Also  suggest  more  things  that  the  Society  can  do.  Come 
to  the  Spring  Meeting  in  Worcester,  June  4  to  7,  and  inspire 
all  to  greater  endeavor. 

Calvin  W.  Rice, 

Secretary. 

Council  Notes' 

AT  the  meeting  of  the  Council  on  March  15  the  following 
members  were  present:  C.  H.  Benjamin,  Vice-President, 
in  the  chair,  John  H.  Barr,  W.  F.  M.  Goss,  R.  H.  Fernald, 
F.  N.  Bushnell,  F.  R.  Hutton,  A.  M.  Greene,  Jr.,  D.  S.  Jacobus, 
Wm.  H.  Wiley,  Treasurer,  and  Calvin  W.  Rice,  Secretary. 
Boiler  Code  Committee.  Interpretations  of  the  Boiler  Code 
in  eases  Nos.  175,  185  and  186  were  approved  with  slight  modi- 
fication and  ordered  printed. 

War  Activities  Committees.  The  Secretary  reported  the  fol- 
lowing committees  of  the  Society  and  joint  committees  on 
which  the  Society  is  represented,  as  being  engaged  in  war 
activities : 

Committee  on  Engineering  Resources 

Engineering     Service     Committee    of    the     Engineering 

Council 
Conunittee  on  Vocational  Training 
Committee  on  Machine  Shop  Practice 
National  Defense  Committee 
Gage  Committee 

Naval  Consulting  Board  of  the  United  States 
National  Research  Council 
New  York  Military  Engineering  Committee. 
Communications.     A  letter  was  read   from   Sir  J.   A.   F. 
Aspinall,  Honorary  Member  of  the  Society,  announcing  his 
election  to  the  presidency  of  the  Institution  of  Civil  Engineers, 
and  it  was  voted  to  extend  congratulations  and  greetings  to 
Sir  John.    The  letter  also  mentioned  the  visit  of  Messrs.  Hart- 
ness  and  Durand  from  our  Society  to  the  London  Aircraft 
Standards  Conference. 

Adjournment  was  taken  to  meet  in  Philadelphia  on  April 
23  on  the  invitation  of  the  Philadelphia  Local  Committee,  and 
to  join  with  the  Philadelphia  Section  at  their  regular  meet- 
ing on  this  date.  Following  is  the  program  arranged  for  the 
Council  on  this  occasion  : 

9.00  a.  m.  Council  leave  by  motor  car  for  Hog  Island,  guests 
of  Resident  Engineer,  H.  H.  Esselstyn,  member  of 
the  Publication  Committee. 


^  The  -•ipril  Jourxai.  went  to  i  ress  before  the  Council  Meeting. 


11.30  a.  m.  Council  leave  Hog  Island  by  boat,  as  guests  of 
Director    of    Bureau    of    Wharves    and    Docks, 
George   S.  Webster,  for  a  trip  up  the  river  to 
Cramp's  Shipyard. 
12.15  p.  m.  Luncheon  at  Cramp's  Shipyard,  guests  of  L.  F. 
Moody,  Secretary  of  the  Philadelphia  Section. 
1.15  p.  m.  Leave  Cramp's  Shipyard  by  automobile. 
2.00  p.  m.  Council  Meeting  at  Adelphia  Hotel. 
7.00  p.  m.  Dinner  with  the  Philadelphia  Section  at  Adelphia 
Hotel. 

Calvin  W.  Rice, 

Secretary. 


The  Engineering  Council's  War  Com- 
mittee of  Technical  Societies 

THE  War  Committee  of  Technical  Societies,  of  which 
Mr.  David  W.  Brunton  is  chairman,  was  founded  by 
the  Engineering  Council  in  July,  1917,  and  represented 
at  the  time  of  its  formation  the  four  founder  societies.  The 
Committee  was  formed  for  the  purpose  of  stimulating  mem- 
bers of  the  various  technical  societies  into  giving  considera- 
tion to  the  matter  of  the  invention  of  war  apparatus,  with  the 
object  of  assisting  the  Army  and  Navy.  As  a  definite  means 
of  effecting  this  object,  the  Committee  was  given  the  work  of 
procuring  problems — especially  difiScult  problems — from  the 
Army  and  Navy  for  presentation  to  the  membership  of  the 
societies  for  solution. 

For  several  months  the  Committee  has  been  cooperating  ac- 
tively with  the  Naval  Consulting  Board,  and  now  has  offices 
and  a  meeting  room  in  the  New  York  oflSce  of  the  Naval  Con- 
sulting Board,  15  Park  Row.  The  Committee  now  has  the  fol- 
lowing membership : 

American  Society  of  Civil  Engineers : 

Nelson  P.  Lewis,  Major  James  M.  Boyle 
American  Institute  of  Electrical  Engineers: 

Harold  W.  Buck,  A.  S.  McAllister 
American  Society  of  Mechanical  Engineers: 

A.  M.  Greene,  Jr.,  R.  N.  Inglis 
American  Institute  of  Mining  Engineers: 

David  W.  Brunton,  Edmund  B.  Kirby 
American  Oas  Institute: 

Dana  D.  Barnum,  E.  C.  Uhlig 
American  Electrochemical  Society: 

Joseph  Bijur,  Dr.  Chas.  A.  Doremus 
Illuminating  Engineering  Society: 

Louis  B.  Marks,  Preston  S.  Millar 
Mining  and  Metallurgical  Society  of  America: 

Christopher  R.  Corning,  George  C.  Stone 
American  Society  of  Refrigerating  Engineers: 

Henry  Torrance,  F.  E.  Matthews 
Americati  Institute  of  Chemical  Engineers: 

Charles  F.  McKenna,  Frank  E.  Dodge 
American  Chemical  Society:     (Cooperating) 

Dr.  Chas.  Baskerville,  W.  D.  Richardson 

For  the  past  several  months  the  Committee  has  been  work- 
ing energetically  along  these  lines  and  has  received  from  gov- 
ernmental departments  problems  of  importance  which  have 
been  passed  on  to  various  trained  specialists,  and  in  many  cases 
information  of  great  value  has  been  received  and  turned  over 
to  the  Government.  Also  through  this  Committee  many  of 
the  largest  and  most  important  experimental  and  research  lab- 
oratories of  the  country  have  offered  their  services  to  the  Gov- 
ernment and  are  now  carrying  on  experimental  work  for  the 
Government,  which  work  has  been  apportioned  to  them  by  the 
Committee. 

In  connection  with  the  above  the  Committee  is  now  super- 
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intending  tests  and  experiments  for  various  departments  of 
the  Army. 

One  of  the  most  pleasing  features  of  the  work  in  this  con- 
nection has  been  the  exhibition  of  intense  interest  and  energy 
on  the  part  of  the  various  specialists  in  making  tests  and  ex- 
periments for  the  Government.  These  men  and  these  labora- 
tories have  given  freely  of  their  services  for  this  purpose  with- 
out any  cost  whatever,  and  have  rendered  services  which  would 
have  cost  the  Government  under  ordinary  circumstances  large 
sums  of  money. 

The  value  of  the  work  of  this  Committee  is  now  so  well 
recognized  that  a  prominent  Ordnance  officer  has  been  assigned 
to  the  War  Committee,  so  that  complete  and  continuous  con- 
tact may  be  effected  with  the  Ordnance  Department. 

Another  and  most  important  function  of  the  Committee  is 
to  assist  members  of  the  technical  societies  to  develop  their  in- 
ventions, and  to  bring  these  inventions  to  the  attention  of  the 
proper  governmental  authorities  so  that  valuable  inventions 
may  be  made  effective  in  the  shortest  possible  time.  On  ac- 
count of  the  connection  of  this  Committee  with  the  Naval  Con- 
sulting Board,  abundant  funds  are  available  for  testing  out 
any  idea  or  invention  which  appears  to  be  promising. 

On  account  of  the  fact  that  additional  technical  societies  are 
now  represented  on  the  Committee  over  and  above  the  four 
founder  societies,  the  Committee  now  represents  technical  so- 
cieties having  a  total  membership  of  approximately  45,000 
technically  trained  men,  distributed  as  follows : 

American  Society  of  Civil  Engineers 8600 

American  Institute  of  Electrical  Engineers 7525 

American  Society  of  Mechanical  Engineers 8800 

American  Institute  of  Mining  Engineers 5500 

American  Gas  Institute 1600 

American  Electrochemical  Society 1600 

Illuminating  Engineering  Society 1250 

Mining  and  Metallurgical  Society  of  America .310 

American  Society  of  Refrigerating  Engineers 410 

American  Institute  of  Chemical  Engineers 300 

American  Chemical  Society    (Cooperating) 9000 

R.  N.  Inglis. 
Special  Service  by  the  Journal 

Arrangements  have  been  made  whereby  The  Journal  of 
our  Society  is  to  render  a  special  engineering-data  service  to 
the  recently  organized  Research  Information  Committee  of 
the  National  Research  Council. 

The  purpose  of  this  committee,  as  announced  in  the  April 
number,  is  to  gather  and  distribute  to  the  various  departments 
of  the  Government  technical  and  scientific  information,  the 
results  of  investigation  and  research,  and  confidential  advice 
from  all  available  sources.  The  committee  has  headquarters 
in  the  rooms  of  the  National  Research  Council,  1023  Sixteenth 
Street,  Washington,  and  branch  offices  at  the  American  Em- 
bassies in  London  and  Paris.  The  technical  adviser  of  the 
committee  at  the  central  office  in  Washington  is  Dr.  Graham 
Edgar,  formerly  professor  of  chemistry  at  the  University  of 
Virginia. 

The  service  which  The  Journal  is  rendering  has  developed 
as  a  result  of  the  review  of  engineering  periodicals  which  it 
has  published  for  several  years,  and  for  the  conduct  of  which 
a  department  has  been  built  up  at  Society  headquarters  for 
scanning  and  reviewing  the  periodicals  which  come  to  the 
library  from  all  parts  of  the  globe.  Abstracts  are  made  of 
important  articles  appearing  in  journals  of  all  languages, 
for  publication  in  The  Journal  of  the  A.S.M.E.,  and  copies 
of  these  are  transmitted  to  Washington,  together  with  more 
extended    abstracts    when    required,    translations    of    special 


articles,  photostatic  prints  of  articles  and  engravings,  lists  of 
titles  appearing  in  the  technical  press,  etc.,  as  may  be  neces- 
sary to  meet  the  demands  of  the  Research  Information  Com- 
mittee and  the  Government  departments  which  it  serves. 

Power-Plant  Inspection 

The  United  States  Fuel  Administration  have  advised  us  that 
they  are  about  to  take  a  census  of  the  power  plants  of  the 
country  with  a  view  to  listing  principally  information  regard- 
ing their  equipment  and  methods  of  operation.  They  state  that 
the  census  will  be  similar  to  that  taken  by  the  Committee  on 
Industrial  Preparedness  of  the  Industrial  Plants  of  the  Nation, 
and  similarly  will  cover  all  the  states  of  the  Union.  It  is 
planned  that  the  inspections  shall  be  repeated  at  approxi- 
mately regular  intervals  of  several  months  each.  The  work 
will  be  done  under  the  supervision  of  each  state.  As  the 
Society  cooperated  in  this  previous  work,  it  has  been  requested 
to  offer  similar  service  to  the  Fuel  Administration  for  the  new 
census.  The  census  taking  will  consist  in  filling  in  on  special 
forms,  which  vsdll  be  provided,  certain  data  called  for. 

If  all  will  cooperate,  such  work  can  be  done  at  the  expense 
of  only  a  fraction  of  the  time  of  each  member.  Volunteers 
for  such  service  are  requested  to  communicate  with  the  Society 
immediately  for  further  information. 

John   Fritz  Medal  for  J.  Waldo  Smith 

On  Wednesday,  April  17,  the  John  Fritz  Medal  was 
awarded  to  J.  Waldo  Smith,  Mem.Am.Soc.M.E.,  chief  engineer 
of  the  Board  of  Water  Supply,  New  York,  for  "  achievement 
as  engineer  in  providing  the  City  of  New  York  with  a  supply 
of  water  "  as  a  result  of  the  construction  of  the  Catskill  Aque- 
duct. The  meeting  for  the  award  was  held  in  the  Engineering 
Societies  Building.  The  presentation  was  made  by  Ambrose 
Swasey,  Past-President  Am.Soc.M.E.,  who  told  Mr.  Smith  that 
he  had  accomplished  one  of  the  most  remarkable  engineering 
feats  in  history.  In  accepting,  Mr.  Smith  praised  his  asso- 
ciates and  subordinates,  and  said  they  had  enabled  this  work 
to  be  accomplished  by  aiding  in  every  problem  which  arose. 

Encouraging  Report  from  Major  Gilbreth 

Many  inquiries  have  been  received  at  Society  headquarters 
regarding  the  health  of  Frank  B.  Gilbreth,  who  was  taken 
critically  ill  while  in  the  service  at  Fort  Sill,  Oklahoma.  It  is 
a  pleasure  to  report  that  Major  Gilbreth  has  so  far  recovered 
that  he  has  been  able  to  make  the  journey  to  Washington, 
D.  C,  where  he  will  remain  for  several  weeks  in  the  Walter 
Reed  hospital  to  receive  treatment  for  rheumatism.  Mrs. 
Gilbreth  advises  that  as  soon  as  his  health  has  improved  to 
the  point  where  he  can  have  "  sick  leaxe  "  he  will  return  to  his 
home  at  Providence,  R.  I.,  for  final  convalescence. 

Opportunity  for  A.S.M.E.  Women 

The  Woman's  Auxiliary  of  the  American  Institute  of  Min- 
ing Engineers  now  has  headquarters  in  the  ladies'  reception 
room  on  the  ground  floor  of  the  Engineering  Societies  Build- 
ing, New  York.  This  will  be  used  as  a  war-relief  work  room 
for  the  preparation  of  comforts  for  the  engineer  regiments. 
The  members  of  the  Woman's  Auxiliary  will  be  glad  to  have 
any  of  the  ladies  of  the  families  interested  in  The  American 
Society  of  Mechanical  Engineers  call  at  the  headquarters  and 
join  with  them  in  the  very  helpful  work  which  they  are  under- 
taking. 
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Tuesday,  June  4 

Opening  of  headquarters  and  registration   at  Hotel  Banfroft 
Luncheon  for  Sections  Delegates  and  Council 
Council  Meeting- 
Meeting  of  Research  Committee  and  Flow  Meters  Sub-Committee 
Addresses  of  Welcome  by  Mayor  Pehr  Gr.   Holmes,  Past-President  Ira  X.  Hollis,  and  R.  Sanford 

Riley,  President,  Worcester  Chamber  of  Commerce.     (Hotel  Bancroft) 
Address  by  Charles  G.  Washburn  on  The  Growth  of  an  Industrial  City 
Reception  and  Dance 

Wednesday,  June  5,  New  England  Day 

"Business  Meeting  (Worcester  Polytechnic  Institute) 

FIRST    NEW    ENGLAND    SESSION 

The  Small  Industry  in  a  Democracy,  George  H.  Haynes 

The  Textile  Lvdustry  in  Relation  to  the  Wau,  J.  E.  Rousmaniere 

Visit  to  Crompton  and  Knowles  Loom   Works.     Special  invitation  to  ladies 

Buffet  Luncheon  (Polytechnic  Institute) 

Visit  to  plant  of  Royal  Worcester  Corset  Company.     Luncheuu  served.     Special  invitation  to 

ladies 
Sections  Conference 
Simultaneous  Sessions  (Polytechnic  Institute) 


Second  New  England   Session 


Papers  will  be  presented  upon  sub- 
jects relating  to  New  Pjngland's 
industries  under  war  conditions, 
including :     Converting     a     Factory 


i-mustriai.  s.^fety  .\>;d  workmen's 

Compensation   Session 
This  session   will  be  in   cliarge  of  the 

Sub-Committee     on     Protection     of 

Industrial  Wcn-kiTs 


for    Munitions    Manufacture 
Protection ;      Training     Labor 
Shipbuilding ;     Oil     Fuel     in 
England  Power  Plants 


Fire 
for 

New 
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Genebal  Session 
FouNDttY     Cost     and     Aicountino 

System,  W.  W.  Bird 
The  Public   Interest  as   the  Beu 
Rock   of  Professional   Practice. 
Jlorris  L.  Cooke 
MoiSTtTRE     Reabsorption     op     Aib- 
Dried    Douglas    Fib    and    Hakd 
Pine,    and    the    Effect    on    the 
Compressive  Strengths,  Irving  H. 
Cowdrey 
A  High-Speed  Aib  and  Gas  Washer. 

Lieut.  J.   L.  Alden 
Investig.\tion     of     the     Uses     of 
Steam  in  the  Canning  Industry, 
J.  C.   Smallwood 
Tea  and  Reception  at  Tatnuck  Country  Club 
General  War  Session.    (Hotel  Bancroft) 

The  general  theme  of  tliis  session  will  be:  How  the  Engineering  Societies  Can  Assist  in 
the  Procurement  Program  of  the  Government.  Some  major  topics  to  be  discussed  are:  Ord- 
nance and  Ships  for  the  Navy  Department;  Munitions  for  the  Army:  Aircraft  Material 


Thursday,  June  6 

10:00  a.m.     Simultaneous  Sessions    (Worcester  Polytechnic  Institute) 


General   Session 

Efficiency  of  Gear  Dbres,  C.  M. 
Allen  and  F.  W.  Roys 

Self  -  Ad.justing  Spring  -  Thrust 
Bearing.  H.  G.  Reist 

Air  Propulsion.  Morgan  Brooks 

The  Elastic  Indentation  of  Steel 
Balls  under  Pressuke,  C.  A. 
Briggs,   W.   C.   Chapiu.   H.   G.   Heil 

Electric  Heating  of  Molds, 
Harold  E.  White 

Stresses  in  Machines  When  Start- 
ing or   Stopping.   F.   Hymans 
(To   be  read   by  title  only) 


Fuel  Session 

An  Investigation  of  the  Fuel 
Peoblem  in  the  Middle  West, 
A.  A.  Potter 

Topical  Discussion  on  Fuel  Econ- 
omy. (Arranged  for  by  the  Fuel 
Conservation  Committee  of  the 
Engineering  Council) 


Vocational  Training    Session 
A   discussion   of  The   Boston    System 
for  Vocational  Training 


1 

00  p.  m. 

2 

30  p.m. 

4 

00  p.  m. 

7 

00  p.m. 

8 

30  p.  m. 

9  :  00  a.  m. 


Luncheon   (Norton  Company's  Plant) 

Paper  upon  the  results  of  a  questionnaire  upon  housing,  issued  to  leading  industrial  tirms 

Inspection  of  the  Norton  Company's  community  housing  and  garden  projects 

Dinner  (Worcester  Country  Club) 

Illustrated  Lecture.     Harvard's  Contribution  to  A.stronomy,  Dr.  S.  I.  Bailey.    Dancing 

Frid.\y,  June  7 

Automobile  Trip  to  Camp  Devens,  via   Clinton  Dam;  Lunch  at  Camp  Devens:  Continuation  of 
Trip  to  Concord  and  Lexington  and   return  via  the  Wayside  Inn 
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FEATURES  OF  THE  SPRING  MEETING 


Worcester,  Mass.,  June  4  to  7,   1918 


THE  coming  Spring  Meeting,  like  the  two  j)revious  niei'i- 
iugs,  will  be  primarily  a  convention  for  oonference  on 
war  problems,  to  which  the  engineers  of  the  conntry,  almost 
as  a  unit,  are  now  giving  their  thought  and  attention. 

It  has  been  the  usual  custom  at  these  Spring  Meetings  to 
have  one  or  more  sessions  under  the  direction  of  the 
engineers  in  the  city  where  the  meeting  is  held,  but  in  tiiis 
instance  the  sco])e  of  the  local  representation  has  been  broad- 
ened,  and   one   whole   day   will   be  given   over   to   the   several 


llie  country.     Besides  these  special  features,  there  will  be  two 
general  sessions  for  the  presentation  of  technical  iiajters. 

Entert.v] .\ i\i EXT  Features 

This  is  to  l)e  an  outdoor  convention  with  every  opportunity 
for  enjoyment  of  the  natural  beauty  of  the  New  England 
country,  by  means  of  automobile  trips  and  entertainment  at 
two  country  clubs  at  Worcester.     Tea  will  be  served  on  Wed- 


BoYNTON  Hall.  Worce.ster  Polytechnic  Institute,  Containing  the  Offices  of  the  President. 
Sessions    will  be   held    at   the    Institute,  wheue  all  Mi:mi!ebs  will  be  Welcomed 


Several 


Local  Sections  of  the  vSociety  in  New  England,  and  the  Provi- 
dence Engineering  Society,  with  papers  on  the  work  of  the 
industries  of  New  England  in  connection  with  the  war. 

On  the  evening  of  the  same  day,  AVednesday,  June  5,  there 
will  be  a  session,  with  addresses  by  representatives  of  the 
United  States  Government,  on  How  the  Engineering  Societies 
Can  Assist  the  Procurement  Program  of  the  Government  in 
respect  to  ordnance,  aircraft,  shijis,  mobilization  of  labor, 
quarterma,sters'  supplies,  etc.  On  Thursday  there  will  be  a 
topical  discussion  on  Economy  in  the  Use  of  Fuel,  arranged 
by  the  Fuel  Conservation  Committee  of  the  Engineering  Coun- 
cil, which  will  present  the  consensus  of  the  experience  of 
many  of  the  fuel  engineers  of  the  country  to  whom  question- 
naires have  been  sent  asking  for  definite  data.  Anollier  session 
pertinent  to  the  times  will  relate  to  vocational  training,  based 
on  the  Boston  system,  at  the  four  principal  technical  schools 
of  that  city,  under  the  direction  of  the  War  Department.  Five 
hundred  men  are  to  be  trained  at  Wentworth  Institute  and 
large  numbers  at  the  other  schools. 

On  the  afternoon  of  Thursday  there  will  l)e  an  ius])ection  of 
the  model  community  for  workmen  of  the  Norton  Company, 
at  Worcester,  with  a  discussion  of  housing  problems  based  on 
a  questionnaire  issued  to  a  large  number  of  lirms  throughout 


nesday  afternoon  at  the  Tatnuck  Country  Club,  and  on  Thurs- 
day evening  there  will  be  a  dinner  at  the  Worcester  Country 
Club,  followed  by  a  lecture  by  Dr.  S.  I.  Bailey  on  Harvard's 
Contribution  to  Astronomy. 

Two  e.xcursions  have  been  planned  for  Wednesday,  with 
special  thought  for  the  ladies'  entertainment,  though  members 
and  guests  are  cordially  invited.  The  first  of  these  trips  is 
a  visit  in  the  morning  to  the  Crompton  and  Knowles  Loom 
Works,  where  their  weave  room  and  factory  will  be  inspected 
and  their  many  interesting  and  fancy  looms  shown  in  opera- 
tion. The  ]ilant  of  the  Royal  Worcester  Corset  Company  will 
be  the  scene  of  the  afternoon's  activities.  After  luncheon,  at 
the  plant,  an  inspection  trip  will  be  made  to  see  how  the  Royal 
Worcester  corsets  are  manufactured. 

The  various  professional  sessions  will  be  so  disposed  that 
all  day  Friday  will  be  free  for  automobiling,  when  a  trip  is 
planned  to  the  cantonment  at  Camp  Devens  where  lunch  will 
be  served ;  after  which  the  trip  will  be  continued  to  Concord, 
Le.x'ington,  and  return  by  Wayside  Inn. 

Delkgatioxs  from  Nearhv  Cities 

II  is  already  arranged  lor  dclegalions  to  attend  from  Boston, 
Providence  and   New   Yoik.   ami    in   the   hitter  city   a   special 
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committee  has  been  appointed  which  expects  the  attendance  of 
as  many  as  400  from  New  York  and  nearby  points,  repre- 
sentative of  the  New  York  membership.  It  is  suggested  that 
any  who  can  do  so  should  go  to  Worcester  by  automobile,  and 
for  the  benefit  of  such  the  following  instraetions  have  been 
issued : 

Automobile  Roi-tes  to  Worcester 

From  New  York  to  Worcester  take  the  main-traveled  road  to 
New  Haven,  75  miles  from  Columbus  Circle,  New  York.  The 
route  from  New  Haven  leads  to  Hartford,  Conn.,  by  two 
roads :  One  through  Middletown,  40.9  miles,  which  gives  better 
views  than  the  alternative  route  through  Meriden,  which  is  37.1 
miles.  From  Hartford  the  route  goes  to  Springfield  by  Suf- 
field,  26.9  miles;  and  from  Springfield  to  Worcester  the  route 
is  by  Palmer,  51  miles,  a  total  distance  of  155.9  miles.  Lunch 
can  be  secured  at  the  Hotel  Taft  in  New  Haven,  or  at  the 
Highland  Court  Hotel  in  Hartford,  Conn. 

From  Albany  to  Worcester  the  route  is  from  Albany  to  Troy, 
8  miles,  then  to  AVilliamstown,  36  miles,  and  from  Williamstown 
over  the  Mohawk  Trail  to  Greenfield,  42  miles;  from  there  to 
Gardner,  39.4  miles,  and  then  to  Worcester,  28.2  miles,  a  total 
distance  of  153.6  miles.  A  shorter  route  is  from  Albany  to 
Pittsfield,  36  miles,  then  to  Springfield,  56  miles,  and  from 
Springfield  to  Worcester,  51  miles,  a  total  distance  of  143 
miles.  However,  the  beauty  of  the  shorter  route  is  not  to  be 
compared  with  that  of  the  other. 

For  Points  West  of  Albany  to  Worcester  the  route  will  be 
shortened  somewhat  by  tui-ning  off  at  Schenectady,  going  direct 
to  Troy  rather  than  to  Albany. 

Fred  S.  Sly,  member  of  the  Attendance  Committee  of  New 
York,  care  of  the  American  Architect,  243  West  39th  Street, 
New  York,  will  be  glad  to  secure  any  special  infoi-mation  for 
tourists  that  may  be  desired,  or  inquiries  can  be  addressed  to 
the  Touring  Bureau  of  the  Automobile  Blue  Book  Publishing 
Company,  243  West  39th  Street,  New  York. 

Hotels  at  Worcester    ■ 

The  headquarters  for  the  convention  will  be  at  the  Hotel 
Bancroft,  and  any  who  go  by  autombile  are  asked  to  call  at 
the  headquarters  before  putting  up  their  cars  so  that  they  may 
be  infoi-med  as  to  the  garage  which  can  best  serve  them  at  the 
time  they  call. 

The  leading  modern  hotels  of  Worcester  are  the  Bancroft 
and  the  Warren.    The  minimum  rates  for  these  are  as  follows : 


Bancroft . 


Without  Bath 
Sinsrle        Double 


With  Bath 
Single       Double 


Warren . 


.■?1.50 


82.50 


$2.75 


2.00 


$5.00 
6.00 
7.00 
3.50 


Other  hotels,  all  of  which  have  moderate  rates,  are  the  Bay 
State  House,  Franklin,  New  City,  New  Park  and  Pleasant. 

Every  person  expecting  to  attend  should  secure  his  rooms 
well  in  advance,  since  hotels  in  Worcester,  as  in  other  cities 
influenced  by  the  business  of  the  war,  are  having  a  large 
patronage  and  usually  are  crowded. 

While  the  Registration  and  Information  Bureaus  will  be 
located  at  the  Bancroft,  several  of  the  professional  sessions 
will  be  held  at  the  Worcester  Polytechnic  Institute,  which  will, 
in  a  measure,  serve  as  a  second  headquarters  where  all  will  be 
welcome  and  where  everyone  in  attendance  is  requested  to 
make  himself  at  home. 


Fuel  Session  at  Spring  Meeting 

As  announced  in  the  April  Journal,  on  Thursday  morning, 
June  6,  there  will  be  a  session  of  the  Spring  Meeting  at  the 
Worcester  Polytechnic  Institute  for  five-minute  presentations 
of  data  relating  to  fuel  economy.  This  session  has  been 
planned  by  the  Fuel  Conservation  Committee  of  the  Engineer- 
ing Council  to  assist  the  United  States  Fuel  Administrator  in 
his  nation-wide  campaign  for  fuel  economy.  Discussion  is 
solicited  upon  the  topics  listed  below,  and  all  those  who  have 
studied  the  problems  incident  to  the  adverse  fuel  conditions 
of  the  past  winter  are  invited  to  give  the  results  of  their  expe- 
rience in  the  foiin  of  brief  written  communications  of  from 
100  to  1000  words  each. 

1  What  Ake  the  Economic  Effects  of  Impurities  in  Coal? 

Incombustible  in  fuel  has  a  detrimental  effect  upon  furnace 
operation  out  of  all  proportion  to  tlie  percentage  of  refuse 
contained.  It  has  been  claimed  that  when  coal  contains  40 
per  cent  of  refuse  it  becomes  valueless  as  fuel.  Recent  con- 
ditions have  afforded  opportunities  for  interesting  observa- 
tions in   this   connection.     What   has  been   your  experience? 

2  To  What  Extent  Is  Fuel  Oil  Likelt  to  be  Used  as  a 
Substitute  fob  Coal? 

Information  is  desired  as  to  present  use,  advantage  found, 
probable  available  supply,  etc. 

3  How  Can  Soft  Coal  Be  Burned  Without  Smoke  in 
Marine  Boilers? 

The  avoidance  of  smoke  would  decrease  the  radius  of  visi- 
bility of  our  ocean  carriers  by  many  miles  and  greatly  reduce 
their  liability  to  attack  by  submarines.  If  efficiency  is  im- 
proved incidentally  it  means  much  more  than  the  mere  coal 
saving. 

4  What  Abe  the  Possibilities  in  the  Direction  of  the 
Utilization  of  Anthracite  Wastes? 

What  success  have  you  had  in  burning  anthracite  slack  or 
culm?  Do  you  mix  it  with  soft  coal,  and  in  what  proportions? 
What  sort  of  grate  do  you  use  and  what  is  your  practice  with 
regard  to  thickness  of  fire,  draft,  rate  of  combustion?  Can 
the  mixture  be  burned  in  a  stoker? 
5.  What  Instruments  Abe  Useful  and  Desirable  in  the. 
Boiler  Room  as  Aids  in  Saving  Coal? 

What  class  of  equipment  has  been  of  the  most  value  to  you 
and  how? 

6  What  Is  Essential  to  the  Economical  Operation  of 
Hand-Fired   Boiler   Furnaces   When    Using   Soft   Coal? 

Helpful  hints  as  to  firing  methods,  front  or  side ;  frequency 
of   firing ;   management  of  dampers ;   cleaning ;   etc. 

7  To  What  Kinds  of  Plants  and  Coals  abe  the  Different 
Ttpes  of  Mechanical  Stokers  Respectivelt  Adapted, 
AND  What  Is  the  Limiting  Factor  to  Their  Use  in  the 
Small  Plant? 

Can  we  agree  upon  the  type  of  fuel  to  the  combustion  of 
which  each  type  of  stoker  is  best  adapted?  How  large  must 
a  plant  be  to  warrant  the  use  of  a  mechanical  stoker? 

8  What  Experience  Have  You  Had  in  the  Use  of  Wood 
AS  Fuel?  To  What  Extent  Is  Wood  Available  as  a 
Fuel? 

The  coal  shortage  has  occasioned  the  use  of  wood  fuel  in 
many  unwonted  places.  Accounts  of  experience  that  will  be 
helpful  are  solicited. 

9  What  Coal  Economies  Can  Be  Effected  in  Residence 
Heating? 

He  who  could  make  one  ton  of  coal  do  the  work  of  two 
during  the  past  winter,  not  only  conserved  the  coal  for  his 
neighbor  and  saved  his  own  money  but  was  comfortable  when 
he  might  have  otherwise  been  cold.     How  can  it  be  done? 

10  What  Coal  Economies  Can  Be  Effected  in  the  Small 
Ste.wi  Plants? 

Plants  which  are  not  suiBeiently  important  departments  of 
their  industries  to  warrant  expert  supervision  and  are  too 
small  to  support  real  engineers  waste  a  lot  of  coal  and  steam 
in  the  aggregate.  What  are  the  principal  sources  and  methods 
of  waste  and  how  can  they  be  avoided  and  corrected? 

11  What  Experiences  Have  You  Had  With  the  Storage  or 
Coal? 


AMONG  THE  LOCAL  SECTIONS 


THE  semi-annual  conference  of  Sections'  representatives 
will  take  place  during  the  Spring  Meeting  at  Worcester. 
The  members  of  the  Council  will  meet  at  luncheon  with 
the  Sections'  delegates,  and  addresses  will  be  made  by  Presi- 
dent Main  and  Dr.  HoUis. 

The  Council  made  its  second  visit  to  a  Section  on  April  23, 
when  it  held  its  April  meeting  at  Philadelphia,  and  in  the 
evening  attended  the  meeting  of  the  Philadelphia  Section. 
During  the  foi'enoon  the  members  of  the  Council  had  an  oppor- 
tunity to  make  a  special  inspection  of  Hog  Island. 

Secretary  Rice  is  to  go  on  a  somewhat  extended  trip 
which  will  take  him  to  a  large  number  of  the  Sections. 
Coming'  during  this  crisis  in  the  history  of  our  country,  it  is 
felt  that  this  visit  by  the  Secretary  will  do  an  inestimable 
amount  of  good  in  correlating  the  w-ar  activities  of  the  Society 
through  the  medium  of  its  Sections. 

A  noteworthy  example  of  the  effectiveness  of  cooperation 
between  Sections  and  Student  Branches  was  had  at  New  York 
on  April  9.  The  New  York  Section  turned  its  April  meeting 
over  to  the  Metropolitan  Student  Branches  located  at  Colum- 
bia University,  New  York  University,  Polytechnic  Institute 
of  Brooklyn,  and  Stevens  Institute  of  Technology.  Two  ses- 
sions were  held  and  a  buffet  supper  served  between  them. 
About  300  persons  attended  the  afternoon  session,  over  400 
partook  of  the  supper  and  over  650  were  present  in  the  even- 
ing. The  program  included  eight  speakers,  the  supper,  enter- 
tainment features,  souvenirs  and  light  refreshments  after 
the  evening  session. 

The  Committee  in  charge  of  the  arrangements  consisted  of 
Messrs.  J.  Gorso,  Columbia  Universit}',  H.  Lowenstein,  New 
York  University,  N.  N.  Wolpert,  W.  Sumner  and  M.  Bernner, 
Brooklyn  Polytechnic  Institute,  and  L.  V.  Aquadro  and  H.  E. 
Beaven.  Stevens  Institute  of  Technologv. 


Section  Meetings 


ATLANTA 

April  P.  Mr.  \V.  G.  Eager.  Assoc.Mem.A.S.M.E..  gave  an 
interesting  address  on  TUe  Effect  Upon  Fuel  Economy  of  Different 
Arrangements  of  Baffles  in  Boiler  Tubes. 

Cecil  P.  Poole. 

Section    Se'refarii. 


BALTIMORE 

The  Section  has  'oeeu  recognized  by  the  Fuel  Aflministratiou  and 
one  of  its  committees,  composed  of  Messrs.  Henry  Adams.  A.  E. 
Walden.  AV.  W.  Varney.  and  A.  G.  Christie,  has  been  cooperating 
with  the  Fuel  Administration  and  the  Liberty  Loan  Committee. 
in  regard  to  the  third  Liberty  Loan.  At  the  present  time  the 
A.S.M.E.  .Section  in  cooperation  with  the  Engineers'  Chib  is  tak- 
ing prominent  part  in  engineering  matters  of  public  interest  in 
Baltimore. 

A.  G.  Christie. 
Section  Secretmi/. 


BIRMINGHAM 

FebriKiry  22.  At  a  .ioiut  meeting  of  the  Alabama  Technical  As- 
sociation with  the  A.S.M.E.  Section.  C.  B.  Davis,  Mem.Am.Soe. 
M.E.,  presented  a  paper  on  the  subject  of  Fuel  Conservation  and 
Increased  Production.     A  resume  of  the  paper  showed  : 

1  That  the  possible  conservation  of  coal  will  be  a  saving  of  ap- 
proximately 126,370  tons  annually  if  the  necessary  methods  are 
adopted  at  the  various  plants  as  siiggested  : 
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2  That  the  possible  saving  by  making  all  coke  in  by-product 
ovens  will  be  approximately  689.7.50  tons  of  coal  annually  ; 

3  That  an  output  of  approximately  2,000,000  tons  annually 
can  be  obtained  at  a  cost  of  approximately  $2,000,000  for  the 
initial  iuvestment  and  requiring  in  the  way  of  new  labor  3.500  men  ; 

4  That  the  present  output  will  be  increased  by  5,340,000  tons 
at  an  initial  cost  of  $3,840,000  and  showing  an  annual  saving  of 
$1,770,000;  and 

5  That  a  further  increased  production  could  be  made  by  more 
efficient  transportation  and  utilization  of  the  Warrior  and  Ala- 
bama Rivers  for  transportation. 

Mr.  F.  G.  Cutler,  Mem.Am.Soc.M.E..  called  attention  to  coudi- 
lions  in  Alabama  for  the  saving  of  fuel  and  showed  that  the  ten- 
dency is  to  use  water  power  and  surplus  gas  from  blast  furnaces 
and  by-product  ovens.  The  use  of  low-pressure-turbine-driven 
generators  in  the  Birmingham  district  alone  would  affect  a  saving 
iu  excess  of  that  quoted  by  Mr.  Davis.  He  ventured  the  prediction 
that  within  a  few  years  the  consumption  of  coal  under  boilers  for 
the  production  of  power  would  be  practically  eliminated. 

Mr.  H.  M.  Gassman.  Mem.Am.Soc.M.E.,  pointed  out  the  diffi- 
culty of  opening  up  new  mines  and  modernizing  existing  mines  on 
account  of  the  large  amount  of  capital  invested ;  and  also  the 
difficulty  of  obtaining  equipment  and  securing  labor  necessary  to 
■  operate  them.  He  suggested  that  a  conservation  campaign  be 
waged  and  industrial  plants  consuming  more  than  five  tons  per  day 
be  urged  to  conserve  coal. 

Mr.  H.  S.  Geismer  claimed  that  the  opening  of  new  mines  would 
not  be  feasible  at  the  present  time,  due  to  the  shortage  of  labor 
in  the  district,  which  is  not  sufficient  to  work  the  present  mines  to 
their  full  output  per  man  employed.  He  pointed  out  that  electri- 
fication would  not  be  an  immediate  remedy,  due  to  the  difficulty  of 
obtaining  deliveries  of  miniug  machinery  and  other  equipment. 
Also  that  the  mines  best  adapted  for  that  type  of  equipment  have 
already  been  electrified.  He  sugested  a  campaign  to  make  the 
miners  themselves  realize  that'they  alone  could  increase  the  output 
and  said  that  almost  without  exception  the  miners  are  not  working 
full  time  nor  do  they  seem  to  realize  their  duty  to  the  Government 
in  the  present  crisis. 

Mr.  M.  J.  Lide.  Mem.Am.Soc.M.E..  pointed  out  the  losses  due 
to  inefficient  steam  engines,  where  more  waste  could  be  accounted 
for  than  at  the  boilers.  Special  stress  was  laid  on  the  question  of 
instructing  labor. 

The  subject  was  also  discussed  in  its  various  phases  by  Samuel 
Stewart,  R.  A.  Lee.  W.  F.  Wilcox.  G.  N.  Mitcham.  J,  T.  McKenzie 
and  B.  B.  Ross. 

The  following  resolution  was  adopted  unanimously  : 

Resolved.     That  it  is  the  sense  of  the  Alabama  Technical 
Association   to   urge   operators   to   run   their   plants   with   the 
greatest  possible  regard  for  the  conservation  of  fuel  and  also 
that  employees  and  operators  cooperate  to  run  mines  and  in- 
dustrial plants  continuously  and  at  the  best  possible  output, 
making  such   sacrifices  as  are  necessary  with  a  view  of  fur- 
nishing a  maximum  production,  and  thereby  very  materially 
assisting  our  Government   in   bringing  the  war  to  a   prompt 
and  successful  conclusion. 
April  25.     Mr.  J.  W.  Moore,  Assoc.Mem.Am.Soe.M.E..  delivered 
an  interesting  paper  on  The  Gas  Producing  Plant  of  the  American 
Cast  Iron  Pipe  Company. 

W.    L.    ROUECHE. 
Section  Secret  a  nj. 

BOSTON 

.ipril  SO.  At  a  joint  dinner  of  the  Engineering  Societies  of 
Boston  Mr.  Alfred  D.  Flinn.  Secretary  of  the  Engineering  Council, 
delivered  an  address  on  the  work  of  the  Engineering  Council.  Fur- 
ther details  regarding  the  meeting  will  be  published  in  a  succeed- 
ing issue  of  The  .Journal. 

W.  G.  Stabkwe.\ther, 

Section  Secretary. 


BUFFALO 

ilarch  21.  Prof.  D.  S.  Kimball.  Mem.Am.Soc.M.E.,  delivered  a 
lecture  on  Water  Powers  of  the  Pacific  Coast,  which  was  not  only 
of  unusual  technical  interest,  but  was  illustrated  with  many  Ian- 
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tern  slides  of  great  beauty,  since  practically  all  of  the  ijower  plants 
deseribed  were  situated  at  places  of  unusual  scenic  grandeur. 

Ai)ril  3.  At  a  special  meeting  of  the  Buffalo  Engineeriug 
Society,  Mr,  N.  Boland.  of  the  Beyers  Manufacturing  Company, 
delivered  an  illustrated  lecture  on  The  Manufacture  of  Wrought 
Iron  Pipe,  showing  the  manufacture  of  wrought  iron  pipe  from  pig 
iron  to  the  finished  product. 

April  10.  At  the  seventh  general  meeting  of  the  Buffalo  Engi- 
neering Society,  Eskil  Berg,  of  the  General  Electric  Company  at 
Schenectady,  gave  a  talk  on  The  Recent  Development  of  Propelling 
Machinery  for  War  and  Merchant  Ships.  The  speaker  brought  out 
the  recent  advances  in  the  use  of  the  steam  turbine  with  electric 
drive  for  propulsion  of  war  and  merchant  vessels,  showing  that 
high  efficiency,  at  various  speeds  can  be  obtained  with  the  electric 
drive,  and  pointing  out  its  advantages  over  the  gear  drive  for  large 
power  installations.  The  water  rate  per  b.hp.  of  turbine  installa- 
tions with  electric  and  gear  drive  was  compared  with  that  for  the 
same  type  of  ship  equipped  with  reciprocating  engines  and  it  was 
shown  that  the  large  turbine  installations  are  more  economical 
than  the  best  types  of  reciprocating  engine  installations,  particu- 
larly when  two  or  three  speeds  must  be  maintained  for  long  periods 
as  mentioned  above.  Mr.  Berg's  close  connection  with  the  war 
vessels  now  being  built  qjade  it  possible  for  him  to  bring  out  the 
latest  and  the  expected  future  developments  of  the  turbine  equip- 
ment upon  which  much  work  and  study  has  been  put. 

April  17.  Under  the  auspices  of  the  Electro-Chemical  Section, 
Mr.  Oliver  C.  Ralston,  Metallurgist  for  the  Hooker  Electro-Chemi- 
cal Company,  Niagara  Falls,  gave  a  talk  on  Recent  Advances  in 
Western  Non-Ferrous  Metallurgj'. 

E.  B.  Neil, 
ScciioH  Secretary. 

CHICAGO 

April  22.  At  a  joint  meeting  of  the  Chicago  Sections  of  the 
A.S.M.E..  A.I.E.E.  and  the  Mechanical  and  Electrical  Sections 
of  the  Western  Society  of  Pennsylvania,  C.  F.  Kettering,  Mem. 
Am.Soc.M.E.,  delivered  an  interesting  paper  on  The  Automobile 
Power  Plant. 

A.  L.  Rice, 
Section  Secretary. 


CINCINNATI 

March  21.  A  joint  meeting  of  the  Engineers'  Club  of  Cincin- 
nati and  the  A.S.M.Pj.  Section  which  included  two  sessions,  was 
held  at  the  Literary  Club  rooms.  The  afternoon  session  was 
opened  by  Henry  Ritter,  Mem. Am.Soc.M.E.,  with  a  paper  on 
Shop  Kinks,  in  which  he  dealt  with  the  subject  of  shop  manage- 
ment in  general. 

Prof.  John  T.  B^aig.  Mem. Am.Soc.M.E..  delivered  a  paper  on 
The  Economic  Use  of  Coal  by  Communities  which  was  illustrated 
by  lantern  slides.  The  waste  inherent  in  the  present  methods  of 
utilizing  coal  in  cities  of  the  Middle  West  was  pointed  out.  A  by- 
product coke-oven  plant  handling  7000  tons  of  coal  per  day  and 
producing  coke,  gas,  tar,  ammonia  and  benzol  was  discussed  from 
a  business  and  economic  standpoint  and  the  economic  advantage 
of  the  process  and  the  addition  to  the  raw  materials  of  the  country 
were  shown. 

Mr.  C.  U.  Carpenter.  Mem.Am.Soc.M.E.,  opened  the  evening  ses- 
sion with  a  lecture  on  The  Training  of  Women  for  Industr.v.  He 
told  of  the  training  of  thousands  of  women  of  no  experience  in 
mechanical  lines  for  the  manufacture  of  time  fuses  for  Russian 
shrapnel.  These  women  were  recruited  from  all  walks  of  life, 
and  were  absolutely  ignorant  of  production  work  on  machines. 
but  by  organizing  a  school  apart  from  the  shops,  and  selecting  in- 
structors very  carefully,  it  was  found  possible  to  train  the  women 
so  that  they  were  not  only  capable  of  making  the  parts  of  these 
time  fuses  within  the  necessary  degree  of  accuracy,  usually  within 
one  thousandth  of  an  inch,  but  it  was  also  found  possible  to 
train  them  to  give  production  superior  to  that  secured  from  men. 
One  of  the  interesting  features  of  this  experiment  in  the  use  of 
women  on  machine  work  was  the  fact  that  it  was  found  possible 
to  produce  time  fuses  in  enormous  quantities  that  met  every  re- 
quirement of  rigid  inspection  without  an.v  particular  difficulty.  In 
the  course  of  the  discussion  which  followed,  Mr.  Carpenter  brought 
out  the  point  that  his  method  of  organization  and  teaching  was  as 
directly  applicable  to  men  as  to  women,  and  in  his  opinion  opera- 


tives should  always  be  taught  in  a  school  separate  from  the  shop. 
He  believed  this  to  be  productive  of  much  better  results.  Opera- 
tives whose  skill  does  not  appear  to  increase  are  withdrawn  from 
the  works  and  put  in  the  school  again,  under  careful  instructors 
who  study  their  defects  and  attempt   to  correct  them. 

The  meeting  proved  to  be  a  great  success  and  there  were  over 
150  persons  in  attendance. 

John   T.   Faig, 
Section  Secretary. 

CONNECTICUT  SECTION 

Bridgeport  Branch 

April  2Jf. — The  afternoon  session  was  a  general  get-together 
meeting  in  order  that  those  attending  the  dinner  and  evening  ses- 
sion might  be  better  acquainted.  After  the  dinner,  which  took 
place  in  the  Stratfield  Hotel,  the  evening  session  opened  with  a 
patriotic  address  by  Judge  Pullman,  of  Bridgeport.  The  follow- 
ing gentlemen  also  addressed  the  meeting :  Clinton  E.  Woods,  of 
the  Woods-Keller  Company,  on  Factory  Accounting  as  a  Bill  for 
Controlling  Production  ;  Harry  E.  Harris,  Chairman  of  the  Joint 
Gage  Committee,  A.S.M.E.  and  S.A.E.,  on  Facilitation  of  War 
Production  by  Practicable  Manufacturing  Allowances ;  and  Wm. 
R.  Webster,  Mem.Am.Soc.M.E..  on  lutelligent  Specifications  and 
Inspection    as   a    Factor  in   Production    Increase. 

R.  W.  Ellingham, 

Branch  Treasurer. 


Mcridcn  Branch 

The  Meriden  Branch  of  the  Connecticut  Section  met  April  19th 
at  the  Chamber  of  Commerce  Hall.  Mr.  F.  C.  Bolton,  Tool  Engi- 
neer at  the  Meriden  Plant  of  the  Colt  Patent  Fire  Arms  Manu- 
facturing Co..  gave  a  very  interesting  description  and  demonstra- 
tion of  the  Brow-ning  Machine  Rifle.  The  rifle  upon  which  America 
is  placing  great  dei)endeuce  in  the  great  struggle  against  autocracy, 
weighs  1.5  lb.  and  contains  110  parts.  Its  bullets  travel  through 
the  barrel  at  a  rate  of  I'TOO  ft.  per  second  and  it  can  lire  twenty 
shots  in  from  two  to  two-and-a-half  seconds.  In  test,  20,000  shots 
were  fired  at  high  speed  without  a  miss-fire.  A  feature  of  the 
gun  is  the  magazine  which  holds  20  cartridges  and  which  the 
operator  drops  to  the  ground  by  releasing  a  spring.  Eight  hundred 
rounds  of  ammunition  can  be  carried  by  one  man.  Another  fea- 
ture of  the  guu  is  the  ability  to  fire  a  single  shot  or  a  number  of 
shots  according  to  the  will  of  the  operator.  Admission  was  re- 
stricteii  to  invited  guests,  the  attendance  being  slightly  over  180. 

C.  N.  Flagg,  Jb., 

Branch  Secretary. 


New  Haven  Branch 

April  Hi.  Mr.  George  A.  Orrok,  Mem.Am.Soc.M.E.,  delivered 
an  interesting  paper  on  Internal-Combustion  Engines.  He  de- 
scribed the  development  of  the  aeroplane  engine  and  told  of  some 
very  interesting  recent  experiences  in  connection  with  the  new 
Liberty  motor.  This  motor  is  entirely  different  from  the  one 
designed  last  summer.  Comparisons  of  a  number  of  makes  of 
aeroplanes  were  made  and  the  speaker  stated  that  in  his  opinion 
it  is  not  desirable  to  manufacture  motors  under  2.7  lbs.  per  h.p. 
Motors  which  have  been  developed  in  the  last  few  months  have 
been  strengthened  so  that  they  have  a  working  capacity  of  from 
140  to  200  hours.  Mr.  Orrok  said  the  Germans  are  now  making 
motors  for  aeroplanes  using  the  Diesel  engine  type. 

The  internal  combustion  engines  made  for  other  purposes  were 
described  and  it  was  pointed  out  that  the  farmer  of  the  present 
day  depends  exclusively  upon  these  to  do  all  of  his  chores,  from 
tilling  the  soil  to  milking  the  cows,  lighting  his  home,  and  de- 
livering his  produce  to  the  markets. 

Among  those  who  joined  in  the  discussion  were  Messrs.  F.  R. 
Low,  Editor  of  Power,  Professor  L.  P.  Breekenridge,  Professor 
E.  H.  Lockwood,  S.  F.  Jeter,  Secretary  of  the  Hartford  Branch, 
C.  K.  Decherd.  Chairman  of  the  Meriden  Branch.  Mr.  H.  B. 
Sargent  presided. 

Mr.  Orrok  addressed  the  Student  Branch  at  Tale  University 
in  the  morning  on  the  same  subject. 

E.  H.  Lockwood. 

Branch  Secretiiry. 
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ONTARIO 

March  S5.  At  the  second  annual  meeting  of  the  Joint  Committee 
of  Technical  Organizations,  to  which  the  members  of  all  of  the  engi- 
neering societies  were  invited,  special  emphasis  was  made  by  Col. 
David  Carnegie  to  the  need  of  training  the  directors  and  dis- 
tributors of  production,  in  order  that  the  whole  resources  of  the 
country  might  be  devoted  to  the  maximum  state  of  efficiency  toward 
winning  the  war.  He  made  a  strong  appeal  for  greater  industrial 
education  in  Canada.  Preparation  of  the  child  for  industrial  train- 
ing, he  declared,  was  the  immediate  need  of  the  day,  and  urged 
upon  his  hearers  the  importance  of  strong  action,  either  in  the  form 
of  direct  representations  to  the  (ioverument.  or  separate  action  by 
the  organization,  or  by  individuals.  He  also  proposed  the  e.«tab- 
lisbnient  of  national  and  district  trade  boards. 

Mr.  W.  E.  Segsworth,  Administrator  of  the  Vocational  Branch. 
Military  Hospitals  Commission,  gave  a  most  comprehensive  and 
interesting  explanation  of  the  gigantic  work  undertaken  in  con- 
nection  with   the  Invalided   Soldiers'  Commission. 

Soldiers  placed  in  factories  by  the  commission  are  .situated  only 
after  each  individtial  ease  is  thoroughly  investigated  as  to  the 
man's  adaptability,  and  these  men  are  continually  looked  after  by 
officers,  usually  engineers  having  wide  experience  in  all  branches 
of  industry,  to  keep  this  labor  from  beini;  exploited. 

In  closing.  Mr.  Segsworth  impressed  upon  his  audience  the  need 
of  improved  measures  for  the  training  and  care  of  blind  soldiers. 

Chester  B.  Hamilton,  Jr., 

Section   Secretary. 


PHILADELPHIA 

March  ,il .  At  a  joint  meeting  of  the  Engineers'  Club  of  Phila- 
delphia and  the  A.S.M.E.  Section.  Dr.  S.  W.  Stratton,  Director 
of  the  TI.  S.  Bureau  of  Standards,  presented  a  paper  on  The  Rela- 
tion of  the  Bureau  of  Standards  to  the  War.  in  which  he  dealt 
with  the  scientific  work  of  the  Government.  Following  the  lecture 
a  patriotic  address  was  made  by  Corp.  Frank  Street,  of  the  British 
Strathcona  Horse. 

April  23.  After  a  visit  to  the  A.I.S.C.  at  Hog  Island  and  the 
Wm.  Cramp  Ship  and  Engine  Building  Company's  yards,  the 
Council  of  the  Society  attended  a  dinner  meeting  of  the  Section 
held  at  the  Adelphia  Hotel.  The  subject  of  the  meeting  was  Ship- 
building and  was  discussed  from  all  points  of  view.  A  more  detailed 
account  of  the  meeting  will  appear  in  a  succeeding  issue  of  The 
Journal. 

John  P.  Mudd, 
Section  Secretary. 

PROVIDENCE 

March  27.  Under  the  auspices  of  the  Municipal  Engineering 
Section,  Frederick  N.  Connet,  Mem.Am.Soc.M.E.,  delivered  an  il- 
lustrated lecture  on  Recent  Developments  in  the  Use  of  the  Ven- 
turi  Meter. 

March  2S.  A  social  meeting  of  the  Efficiency  Section  was  held 
at  which  W.  H.  Harriman.  of  the  Universal  Winding  Company, 
related  his  personal  experiences  in  engineering  in  Mexico. 

March  29.  At  a  joint  meeting  of  the  Chemical  Section  of  the 
Providence  Engineering  Society  and  the  Rhode  Island  Section  of 
the  American  Chemical  Society,  Frederick  H.  Fraxiklin,  con- 
nected with  Saunders  &  Franklin,  delivered  an  illustrated  lecture 
on  The  Metallography  of  Cast  Iron. 

April  .9.  Following  a  business  meeting  W.  A.  Kennedy,  Mem. 
Am.Soc.M.E.,  presented  a  paper  on  Bronze  and  Its  Uses. 

A.pril  10.  The  subject  of  the  meeting  held  under  the  auspices 
of  the  Power  Section  was  Mill  Heating  and  Lighting. 

James  A.  Hall, 

Correspondent. 

ST.  LOUIS 

March  29.  After  the  regular  monthly  dinner  Dr.  Isaac  Lippin- 
cott,  associate  professor  of  economics  at  Washington  University. 
delivered  one  of  the  most  interesting  addresses  ever  presented  before 
the  Section,  on  Economic  Reconstruction  After  the  War. 

R.  L.  Radcliffe, 

Section  Secretary. 


SAN  FRANCISCO 

March  20.  An  informal  dinner  was  tendered  Prof.  George  F. 
Swain,  Mem.Am.Soc.M.E..  and  Past-President  of  the  Am.Soc.C.E.. 
by  the  joint  Sections  of  the  A.S.C.E.,  A.I.M.E.,  A.I.E.E.  American 
Chemical  Society,  and  the  A.S.M.E.  Amoug  the  many  speakers 
of  the  evening  were  the  following :  P.  M.  Downing,  chief  engineer 
of  the  Pacific  Gas  &  Electric  Company,  who  delivered  a  talk  on 
Interconnection  of  Power  Plants ;  Prof.  D.  M.  Folson,  who  pre- 
sented the  subject  of  Fuel  Oil  Saving ;  Mr.  Max  Thelen,  President 
of  the  State  Railroad  Commission,  who  spoke  on  the  subject  of 
War  Activities  of  the  Railroad  Commission,  and  Professor  Swain, 
who  selected  the  vitally  important  subject  of  National  Issues  of 
Today.  The  meeting  was  presided  over  by  Prof.  C.  D.  Marx,  of 
Leland   Stanford,   Jr.   University. 

C.  H.  Delany, 
Section  Secretary. 


Student  Branch  Meetings 

NEW  YORK  STUDENT  BRANCHES 

As  has  been  customary  for  the  past  few  years  the  Metropolitan 
Student  Branches  at  Columbia  University,  New  York  University, 
Polytechnic  Institute  of  Brooklyn  and  Stevens  Institute  of  Tech- 
nology, again  held  their  Joint  Meeting.  This  year,  however,  the 
meeting  was  held  jointly  with  the  New  York  Section  on  April  !>th. 
and  included  an  afternoon  session,  a  buffet  supper  and  an  evening 
session.  The  meeting  was  a  great  success  and  the  attendance  as 
large  as  the  well  attended  sessions  of  the  Annual  meetings.  The 
Student  Committee  in  charge  of  the  arrangements  are  to  be  con- 
gratulated upon  their  enterprise.  The  Committee  included : 
Messrs.  J.  Gorso.  Columbia  University,  H.  Lowenstein,  New  York 
University,  N.  N.  Wolpert,  W.  Summer  and  M.  Bernner,  Poly- 
technic Institute  of  Brooklyn,  and  L.  V.  Aquadro  and  H.  E. 
Heaven,  Stevens  Institute  of  Technology. 

The  convention,  for  such  it  was  in  fact,  established  a  new 
record,  which,  in  these  times  of  depleted  student  ranks  owing  to 
student  service  in  the  war,  reflected  great  credit  on  the  enterprise 
and  ability  of  the  committee  having  the  meeting  in  charge.  The 
entire  affair  was  held  on  the  fifth  floor  of  the  Engineering  Societies* 
Building,  the  capacity  of  which  was  taxed  to  the  utmost.  Four 
hundred  students  and  local  members  attended  the  "  pay-as-you 
enter"  buffet  dinner  and  nearly  700  were  present  at  the  evening 
session. 

At  the  afternoon  session  talks  were  given  by  several  engiucers  as 
follows  : 

Wanted  :  Captains  of  Industry'  after  the  War.  M.  H. 
Avram,  President  Slocum  Avram  Slocum  Company. 

What  the  Engineer  Has  Done  for  the  War.  F.  R.  Low, 
Editor  of  Power. 

Engineering  Problems  of  the  War.  Geo  A.  Orrok.  Con^ 
suiting  Engineer. 

Certain  Phases  of  Engineering  Education.  Prof.  Collins  P. 
Bliss.  New  Y'ork  University. 

Organization  and  the  Relation  it  Bears  to  Engineers, 
Charles  Whiting  Baker.  Consulting  Engineer  and  Oonsultiug 
Editor  of  Engineering  News-Record. 

At  this  session  an  interesting  announcement  was  made  by  Pri>f. 
Bliss  of  a  new  educational  |)lan  proposed  by  New  Y'ork  University 
for  greater  co-operation  between  the  University  and  the  industries. 
The  plan  contemplates  20  scholarships  of  $25,000  each,  in  return 
for  which  special  opportunities  in  research  work  and  in  the  use  of 
the  facilities  of  the  Unive^'sity  will  be  available.  Classes  are  to  bo 
divided  into  two  sections  which  will  alternate  every  other  term 
between  the  University  and  the  co-operating  industry. 

In  the  interval  following  the  dinner  the  audience  was  highly 
entertained  by  "  Jack  "  Armour  of  Power,  and  during  the  evening 
selections  were  given  by  the  orchestra  from  Polytechnic  Institute 
of  Brooklyn.  Tin'  evening  programme  comprised  the  following 
addres.ses  ; 

The  Young  Engineers  in  the  Present  Crisis.  Past-Pn'si- 
dent  Ira  N.  Hollis. 

Certain  Accomi'Lishments  of  the  Navy  in  the  Wah.  Lieut. 
B.  F.  Hart  of  the  Brooklyn  Navy  Yard. 

The  War  in  the  Air.  G.  Douglas  Wardrop.  Editor  Aerial  .ige; 
illustrated   by   lantern   slides   and   moving  pictures. 
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The  Joornal 
Am.Soc.M.E. 


UNIVERSITY  OF  CALIFORNIA 

February  2S.  Mr.  Domonoske,  instructor  of  machine  design  at 
the  University,  gave  an  interesting  account  of  student  life  and 
work  at  the  University  of  Illinois. 

March  IJ/.  At  this  meeting  two  papers  were  presented,  one  on 
The  Gnome  Engine,  by  E.  K.  Schulze.  and  the  other  on  The  Spill- 
way of  Calavaras  Dam.  by  Prof.  J.  N.  Le  Conte. 

March  2S.  Mr.  H.  L.  Reich  presented  a  paper  on  Power  Plants 
of  the  San  Joaquin  Light  &  Power  Co.,  and  Prof.  B.  F.  Raber  gave 
an  interesting  talk  on  Dynoraometers. 

Llewfxlyx  Boelter. 

Branch  Secretary. 


B.  P.  Lauder.  Specimens  tracing  the  shell  from  the  brass  disk 
to  the  completely  drawn  shell  were  shown  and  the  speaker  also 
told  how  bullets  are  cast  and  jacketed. 

Mr.  L.  J.  Jenkins  gave  a  lecture  on  the  Brief  History  of  the 
Development  of  the  Steam  Engine,  tracing  its  progress  from  the 
time  of  its  invention  by  Watt  to  the  present  date. 

Mr.  E.  L.  Forstall  delivered  a  paper  on  the  Work  of  the 
American  Army  Engineers  in  France,  showing  how  the  corps  has 
been  enlarged  and  how  it  has  been  working  in  France  to  provide 
efficient  transportation  for  the  American   Army. 

N.    D.MVTROW.    Jk.. 

Brau'h    ^rryfiitn/. 


CARNEGIE  INSTITUTE  OF  TECHNOLOGY 

April  10.  Mr.  W.  G.  Chester,  of  the  Babcock  &  Wilcox  Com- 
pany, gave  an  illustrated  talk  on  the  various  types  of  boilers  manu- 
factured by  this  company,  dealing  mainly  with  the  features  of 
the  land  and  marine  types.  The  inability  of  makers  to  standard- 
ize their  product,  he  said,  was  a  result  of  the  demand  for  many 
different  types,  each  especially  adapted  to  peculiar  conditions  of 
operation.  The  difference  in  design  between  the  ordinary  and  the 
marine  boiler  due  to  the  requirements  for  compactness  and  high 
capacity  was   clearly   shown   by   many  excellent   slides. 

H.  D.  Krcmmel. 

Branch  Secrelanj. 


LOUISIANA  STATE  UNIVERSITY 

February  l.).  The  following  officers  were  elected  for  the  ensu- 
ing year :  E.  C.  Freeland.  chairman ;  J.  Lobo.  vice-chairman  :  C.  R. 
Strattman.  secretary ;  O.  A.  Wing,  treasurer. 

A  brief  address  was  given  by  E.  C.  Freeland.  explaining  the 
advantages  of  joining  the  A.S.M.E.  upon  graduation. 

March  30.  Following  the  business  meeting  a  very  interesting 
and  instructive  talk  was  given  by  Mr.  Filler,  Chief  Electrician  of 
the  Standard  Oil  Co.,  on  The  Operation  of  Large  Gas  Engines  as 
used  by  the  Standard  Oil  Company  of  Louisiana. 

C.   R.   Stratt.man. 

Branch  Secretary. 


UNIVERSITY  OF  CINCINNATI 

March  J.  Mr.  Fosdick.  civil  engineer  for  the  W.  G.  Franz  Co.. 
gave  a  talk  on  the  Dixie  Terminal  Building  to  be  erected  in 
Cincinnati,  which  is  to  serve  as  an  office  building  for  the  Kentucky 
Green  Line  and  the  new  rapid  transit  cars.  Problems  which  a 
contractor  has  to  overcome  to  fill  his  contract  involving  the  solving 
of  labor  troubles,  the  advantages  and  disadvantages  of  concealing 
steam  piping,  considerations  in  laying  out  heating  systems,  prob- 
lems of  sanitation,  deciding  upon  materials  of  construction,  laying 
out  decorating  and  lighting  effects,  placing  exits  properly  so  as  to 
avoid  standing  lines  during  rush  hours,  and  the  question  of  getting 
supplies  such  as  building  materials,  were  all  accurately  traced. 

March  21.  Mr.  Hinkle.  who  has  been  speaking  at  the  various 
■army  cantonments  throughout  the  country,  delivered  an  intensely 
interesting  talk  on  The  Evolution  of  the  U.  S.  Army  Rifle,  and 
exhibited  a  collection  of  twenty  guns  showing  those  used  by  our 
army  and  navy  from  the  Revolutionary  War  to  the  present  time. 
The  working  principles  of  the  most  important  types  of  small  arms. 
the  methods  of  loading  the  gun  and  the  various  forms  of  ammuni- 
tion used  were  discussed  in  detail. 

C.    L.    KOEHLER. 

Branch   Secretary. 


UNIVERSITY  OF  MAINE 

February  13.  Two  papers  were  presented,  one  by  Mr.  Chapin 
on  Static  and  Dynamic  Balancing  and  the  other  on  Motion  Study 
as  Applied  to  War  Cripples,  by  Mr.  Russell. 

A.  Masox  Russell. 

Branch  Secretary. 

MASSACHUSETTS    INSTITUTE    OF    TECHNOLOGY 

April  0.  Prof.  Charles  M.  Allen,  of  the  hydraulic  engineering 
department,  delivered  an  illustrated  lecture  on  the  Use  of  Dyna- 
mometers and  Water  Brakes  in  Tests  on  Power  Plants. 

By  exhibiting  rating  curves  of  circular,  Government  and  other 
rating  stations,  which  coincided  almost  identically,  he  pointed 
out  that  in  rating  current  meters  a  circular  station  is  exactly  as 
accurate  as  any  other.  Then  by  means  of  capacity-power  and 
gate-opening  power  curves,  it  was  shown  that  enough  water  was 
wasted  in  using  full  gate  opening  in  preference  to  0.8-5  of  full- 
gate  to  run  a  separate  unit,  and  that  a  loss  of  many  dollars 
resulted. 

S.  H.  Caldwell. 

Branch   Secrrtarn. 


KANSAS    STATE   AGRICULTURAL   COLLEGE 

March  7.  Mr.  J.  B.  Marcellus.  of  the  Portland  Cement  Manu- 
facturing Association,  who  is  at  present  carrying  on  research 
work  at  the  college,  gave  a  talk  on  Cement,  in  which  he  traced 
the  methods  of  manufacturing  cement  from  the  early  days. 

March  2S.  Mr.  Walter  Miller,  of  the  Shop  Practice  Depart- 
ment, gave  a  talk  on  Military  Training  in  Switzerland,  tracing 
the  various  steps  and  processes  as  developed  by  the  Swiss  Govern- 
ment in  training  their  fighting  forces. 

I.  O.  Mall. 

Branch   Secretary. 

UNIVERSITY  OF  KANSAS 

April  ./.  A  plan  of  reporting  on  articles  published  in  technical 
magazines  was  tried  out  and  the  articles  appearing  in  a  recent 
issue  of  Power  on  the  Tamarack  Power  Plant  and  on  Training 
Engine  Room  Crews  for  American  Crews  were  fully  discussed. 

H.   C.  VAX   HOUTEN. 

Branch  Secretary. 

LEHIGH  UNIVERSITY 

April  .3.  A  lecture  on  Modified  Springfield  Ammunition  as 
made  by  the  Union  Metallic  Cartridge  Co..  was  delivered  by  Mr. 


MICHIGAN    AGRICULTURAL    COLLEGE 

March  7.  Mr.  Livingston,  of  the  Reo  Motor  Car  Company, 
presented  a  paper  on  Accident  Prevention,  pointing  out  the  need 
of  definite  methods  of  preventing  accidents.  Progress  has  been 
made  in  this  regard  by  the  installations  of  mechanical  safe- 
guards, the  inspection  of  plants  periodically,  by  placing  definite 
responsibility  upon  certain  employes,  and  by  the  organized  effort 
among  foremen. 

H.  M.  Sass. 

Branch  Secretary. 

UNIVERSITY   OF   MISSOURI 

Ma  rill  S.  Prof.  H.  Wade  Hibbard,  recently  engaged  in  Wash- 
ington making  plans  for  organizing  and  making  efficient  certain 
departments  relative  to  the  war,  gave  a  lecture  on  Organization 
Engineering.  The  underlying  principles  of  efficiency  management 
together  with  charts  used  in  that  work  were  explained  in  detail, 
such  as  charts  representing  the  organization  of  an  American  rail- 
way, principle,  production,  procedure,  and  production-delays  charts. 

March  26.  Mr.  K.  K.  King  presented  a  paper  on  The  Design  of 
Motor-Truck  Engines  for  Long  Life,  discussing  the  factors  which 
20  to  make  up  longevity.  Methods  used  in  designing  rods,  wrist- 
pin  bushings,  pistons,  cylinders,  camshafts,  valves  and  other 
sundry    parts    were    thoroughly    described    and    the    methods    of 
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hibi-ioatiou-splash    feed,    pi'essui'e    feed,    aud    splash-pressure    feed 
traced  as  to  their  relative  merits. 

J.  W.  Baldwin, 

Branch  Secn'tary. 

OREGON  AGRICULTURAL  COLLEGE 

March  27.  Mr.  M.  L.  Granuiug.  instructor  in  uiacliine-slu)i) 
practice,  gave  a  lecture  on  the  Construction  of  a  Modern  Shrapnel 
Shell.  Incidentally  he  pointed  out  the  changes  which  have  been 
made  in  several  large  industrial  shops  which  now  devote  all  or  a 
majority  of  their  time  to  the  production  of  munitions. 

Neal  K.  Ford. 

Branch  Secretary. 

STEVENS   INSTITUTE  OF  TECHNOLOGY 

March  J/.  Arrangements  were  reported  regarding  inspection 
trips.  Election  of  officers  for  next  semester  took  place  on  account 
of  the  senior  class  graduating  in  April,  two  months  prior  to 
regular  graduation.  This  has  been  possible  because  of  the  war 
schedule  which  has  been  in  effect  since  September.  The  following 
officers  were  elected :  George  H.  Spencer,  chairman  ;  Harry  B. 
Beaver,  vice-chairman  ;  Lincoln  V.  Aquadro,  secretary-treasurer. 

L.  V.  Aquadro. 
Branch    Secretary-Treasurer. 

UNIVERSITY  OF  WISCONSIN 

March  14.  Profes.sor  Callan  gave  an  account  of  his  recent 
trip  to  Europe  as  a  member  of  a  committee  sent  by  the  United 
States  Shipping  Board.  His  talk  covered  briefly  his  trip  over,  a 
new  gas  engine  using  exhaust  gas  to  generate  steam  which  is 
used  behind  the  piston,  ship  industries  of  England,  gun  and  sub- 
marine building,  aeroplanes  and  air  raids. 

Wm.  Mantonya, 

Branch  Secretary. 

WORCESTI'.R   POLYTECHNIC   INSTITUTE 


ROLL  OF  HONOR 


Died  in  Fraticc,  February  i.5,  1918,  E.  W  .  Jones,  United 
States  Aviation  Service,  Student  Member  oj  W  orcester 
Polvtecbnic   In.ttilutc  Branch. 


March  8.  At  a  meeting  to  which  the  members  of  the  Civil 
Engineering  Society  were  invited  the  subject  of  The  Determination 
of  Water  Waste  in  American  Cities  by  Pitometer  Methods  was 
presented  by  Edward  S.  Cole,  Mem.Am.Soc.M.E.  Mr.  Cole  used 
charts  of  pumpage  against  time  to  demonstrate  how  large  an 
amount  of  water  had  to  be  furnished  a  city's  mains,  even  during 
the  night  and  on  Sundays,  and  by  subtracting  from  this  the 
amount  probably  used  during  these  periods,  a  surprisingly  large 
quantity  was  still  left  which  could  only  be  accounted  for  as 
wastage.  He  then  described  two  types  of  apparatus  for  measur- 
ing the  flow  in  city  mains,  one  being  the  Deacon  meter  and  the 
other  the  pitometer.  with  photographic  recording  attachments. 
Several  experiences  in  tracing  out  wastage  in  metropolitan  districts 
were  related.  The  method  of  isolating,  a  district  by  shutting  off 
communicating  mains  was  shown,  together  with  the  telltale  drops 
in  the  pitometer  record. 

H.  P.  Fairfield, 

Branch   Secretary. 

YALE  UNIVERSITY 

March  15.  J.  Douglas  Wardrop,  member  of  the  A.I.E.E.  aud 
editor  of  the  Aerial  Age,  delivered  a  most  instructive  illustrated 
lecture  on  The  War  in  the  Air,  tracing  the  history  and  development 
of  the  various  types  of  aeroplanes  and  aircraft  in  general  and 
pointing  out  the  speeds,  ci-uising  radius,  carrying  capacity  and 
horsepower  of  the  various  English,  American,  French,  Italian  and 
German  planes. 

The  importance  now  and  in  the  future  of  aeroplanes  adapted 
to  both  war  and  peace  service,  showing  their  suitability  to  sub- 
marine detection  and  aerial  photography,  was  also  touched  upon. 

Wm.  Rogers  Herod, 

Branch   Secretary.      W 


Asiir.EV,  Edward  E..  Jr.,  Captain,  Signal  Corps,  U.  S.  Army. 

Barlow,  Frederic  C,  Captain,  Engineers,  10th  Regiment  Forestry,  U. 
S.  R.,  .American  Expeditionary  Force,  France. 

Bekg,  H.  J.,  Lieutenant,  Aviation  Section,  Signal  Officers'  Reserve 
Corps,  Ellington  Field,  Olcott,  Texas. 

Brock,  Clarence  A.,  Field  Hospital  No.  34,  Camp  Greenleaf,  Medical 
Officers'  Training  Camp,  Fort  Oglethorpe,  Ga. 

Burrage,  Charles  W.,  U.  S.  Naval  Air  Service. 

Carpenter,  Charles  I.,  Approvals  Section,  Finance  Department,  Equip- 
ment Division,  Signal  Corps,  U.  S.  Army. 

Carter,  Clibtord  R.,  Equipment  Division,  Aviation  Section,  Signal 
Corps. 

Christen,  A.  B.,  First  Lieutenant,  Signal  Corps,  American  Expedition- 
ary Force,  France. 

Clendon,  G.  W.,  Officers'  Training  School,  Artillery  Section,  Camp 
McClellan,  Ala. 

Cooke,  Eugene  L.,  Coast  ArtUlery  Corps,  U.  S.  Array,  Fort  Monroe.  Va. 

Dent,  John  A.,  Captain,  Ordnance  Department,  National  Army,  Am- 
erican >]xpeditionary  Force,  France. 

Duffy,  Frank  J.,  Lieutenant-Colonel,  103rd  Regiment  Engineers,  Camp 
Hancock,  Augusta,  Ga. 

Euicron,  Edward  O.,  First  Lieutenant,  Ordnance  Officers'  Reserve 
Corps. 

Flowers,  Alan  E.,  Captain,  U.  S.  R.,  Signal  Corps,  Land  Division. 
Radio  Development. 

Fuller,  Fixiid  M.,  Lieutenant,  U.  S.  Naval  Reserve  Force,  Assistant 
Naval  Inspector  of  Ordnance. 

Gilmorb,  John  W.,  Captain,  Coast  Artillery  Corps,  U.  S.  Army. 

Gremmbl,  Henrv  F.,  Second  Lieutenant,  Ordnance  Officers'  Reserve 
Corps. 

Hartzell,  Earl  F„  Co.  A,  319th  Engineers,  Camp  Fremont,  Cal. 

Heilmann,  Carl  A.,  303rd  Engineers,  American  Expeditionary  Force, 
France. 

HosKiNS,  Stephen  P.,  Candidate,  Third  Officers'  Training  Camp,  Camp 
Lee,  Va. 

Hubbard,  Guy,  Ordnance  Department,  N.  A.,  Ordnance  Training  School, 
Dartmouth  College,   Hanover,  N.   H. 

Hunter,  Charles  F.,  Major,  Ordnance  Department,  N.  A.,  Frankford 
Arsenal,  Philadelphia. 

Johnston,  A.  Langstaff,  Jr.,  Lieutenant,  Inspector  of  Machinery,  U. 
S.  Navy. 

Keet,  Clarence  T.,  Second  Lieutenant,  Engineers,  N.  A.,  5th  Co.,  Engi- 
neer Reserve  Officers'  Training  Camp,  Camp  Lee,  Va. 

KuLLiNG,  O.  W.,  Headquarters  Co.,  315th  Infantry,  Camp  Meade,  Md. 

La  Fon,  .\lphonse.  First  Lieutenant,  U.  S.  R.,  ISth  Co.,  Coast  Artil- 
lery Corps,  Fort  Hancock,  Sandy  Hook,   N.  J. 

Lixdblom,  Herbert  R.,  Corporal,  Co.  E.,  301st  Engineers,  Camp 
Devens,  Mass. 

LOGAN,  Lloyd,  Private,  Co.  D,  1st  Quebec  Regiment,  Canadian  Expedi- 
tionary Force. 

Lohmann,  Alfred  P.,  Lieutenant-Commander,  Naval  Reserve  Flying 
Corps. 

McJilton,  John  P.,  B'irst  Lieutenant,  65th  Engineers,  Camp  Meade,  Md. 

Mabbott,  H.  C,  First  Lieutenant,  Coast  Artillery  Corps,  Fort  Totten, 
New  York. 

Maury,  Dabney  H..  Lieutenant-Colonel,  Construction  Division,  Quarter- 
master Corps,  N.  A. 

.Miller,  Fred  J..  Major.  Ordnance  Officers'  Reserve  Corps,  Rock  Island 
Arsenal,   Rock   Island,   111. 

Montgomery,  H.  AI.,  Major,  Quartermaster  Corps,  N.  A. 

Morrill.  Guy  L..  Sergeant,  Quartermaster  Department,  U.  S.  Army. 

Morse,  E.  R.,  First  Lieutenant,  Ordnance  Officers'  Reserve  Corps,  6th 
.\mmunition  Train,  6th  Division,  Headquarters,  Camp  McClellan, 
Ala. 

Newman,  W.  C,  Warrant  Gunner,  U.  S.  Naval  Reserve  Force,  Boston 
Navy  Yard.  Charleston,  Mass. 

Parks,  Burritt  A,  Captain,  Engineer  Officers'  Reserve  Corps. 

Reckford,  JoH.»f  King,  Lieutenant,  Junior  Grade,  Naval  Reserve  Fly- 
ing Corps. 

Robertson,  Elroy  C,  Equipment  Division,  Signal  Corps,  U.  S.  .\rmy. 

Rosenfield,  Harold,  Aviation  Section,  Signal  Corps,  Reserve  Officers' 
Training  Camp. 

Royal,  James  M.,  Second  Lieutenant,  Aviation  Section,  Signal  Officers' 
Reserve  Corps,  School  of  Military  Aeronautics,  M.   I.  T. 

Ruth,  R.  W.,  Chief  Storekeeper,  U.  S.  Naval  Reserve  Force,  assigned 
to.  Washington,  D.  C. 

Saukwein,  George  K.,  Captain,  Ordnance  Officers'  Reserve  Corps. 

Schalleb,  Alwin  L.,  Captain,  Ordnance  Department,  N.  A.,  Aberdeen 
Proving  Ground,  Aberdeen,  Md. 

Summers,  Daniel,  Captain,  28th  Engineers  (Quarry),  N.  A.,  Camp 
Meade,   Md. 

Taylor,  John  E.,  31st  Engineers  (Railway  Operation  Regiment),  U. 
S.  Army. 

Wadswoeth,  J.  Fredeeic,  Co.  A,  Machine  Gun  Battery,  No.  313,  Camp 
Lee,  Va. 

Walbridge,  Arthur  H.,  Ensign,  U.  S.  S.  Arkansas. 
iDDicoMBE,  R.  A.,  Major,  Quartermaster  Corps,  U.  S.  Army. 


PERSONALS 


/N  ihesc  ccLinirts  are  inserted  items  concerning  m(^mbers  of  the  Society  and  their  professional 
activities.  Members  are  alicays  interested  in  the  doings  of  their  felloiv-menibers,  and  the 
Society  welcomes  notes  from  members  and  concerning  members  for  insertion  in  this  section.  All 
communications  of  personal  notes  .shoidd  be  addressed  to  ih"  Secretary,  and  items  should  be  re- 
ceived by  May  16  in  order  to  appear  in  the  June   issue. 


CHANUES    OF    POSITION 

Chaki.es  F.  Merrill,  formerly  assistant  chief  draftsmau  of  the 
Draper  Corporation,  Hopedale,  Mass.,  has  entered  the  engineering 
department  of  the  James  Hunter  Machine  Company,  of  North 
Adams.  Mass. 

DwiGHT  K.  Bartlett,  until  recently  assistant  treasurer  of  the 
Builders  Iron  Foundry.  Providence,  R.  I.  has  become  associated 
with  the  Electro  Bleaching  Gas  Company,  and  the  Niagara  Alkali 
Company,  with  headquarters  at  New  York  City. 

Haruv  K.  Fox  has  assumed  the  duties  of  engineer  of  tests  of 
the  Chicago.  Jlilwaukee  and  St.  Paul  Railway,  Milwaukee.  Wis. 
He  was  formerly  connected  with  the  Western  Maryland  Railway 
Company,  Hagerstown.  Md.,  in  the  capacity  of  chief  draftsman  of 
the  mo.ive-power  department. 

Erford  .1.  Peebles  has  resigned  his  position  of  production 
engineer  for  the  New  Haven  Clock  Company,  New  Haven,  Conn., 
to  take  a  position  on  the  staff  of  C.  E.  Knoeppel  and  Company, 
New  York.  He  has  been  assigned  to  industrial  engineering  duties 
for  the  Emergency  Fleet  Corporation,  U.  S.  Shipping  Board,  Wash- 
ington. D.  C. 

Elroy  C.  Robertson,  formerly  with  the  Frantz  Premier  Com- 
pany, Cleveland,  Ohio,  is  now  associated  with  the  New  York  Dis- 
trict Equipment  Office,   Signal  Corps,   U.   S.  A. 

D.  B.  Clariv,  formerly  superintendent  of  the  shell  depariment 
of  the  American  Brake  Shoe  and  Foundry  Company  at  Erie.  Pa., 
is  now  general  superintendent  of  the  Watervliet  Arsenal.  Water- 
vliet,  N.  Y.  Mr.  Clark  has  charge  of  the  entire  production  of  this 
plant  which  is  the  largest  and  oldest  arsenal  in  the  United  States. 

WiLLL\M  C.  Fisher,  formerly  affiliated  with  the  Griscom-Rus- 
sell  Company,  New  York,  has  become  associated  with  the  American 
Agricultural  Chemical  Company.  Liebig  Works.  Carteret.  N.  .7. 

R.  A.  Wentwcrth.  until  recently  superintendent  of  the  Saco- 
Lowell  Shops.  Lowell,  Mass..  has  assumed  the  duties  of  assistant 
superintendent  of  the  U.   S.  Cartridge  Company,  of  the  same  city. 

R.  H.  Dl'NG.\r.  formerly  mechanical  engineer  with  the  American 
Tube  and  Stamping  Comiiany,  Bridgeport,  Conn.,  has  accepted  a 
position  with  the  Providence  Engineering  Corporation,  of  Provi- 
dence, R.   I. 

.Toiix  E.  Lovely,  formerly  cunuected  with  tlie  Vermont  Farm 
Machine  Company.  Bellows  Falls.  Vt.,  has  become  associated  with 
the  Jones  and  Lamson  Machine  Company,  Springfield,  Vt. 

V.  J.  MOHLER  has  assumed  the  position  of  factory  manager  with 
the  Moore  Motor  Vehicle  Company,  with  offices  at  Danville,  111. 
He  was  formerly  identified  with  the  C.  J.  Tagliabue  Manufacturing 
Company,  of  Brooklyn,  N.  Y..  as  assisant  manager  of  factories. 

Henry  S.  Isiiam.  until  recently  affiliated  with  the  New  York 
Railways  Company,  New  York,  a.s  draftsman,  has  entered  the 
employ  of  Ford,  Bacon  and  Davis,  of  New  York,  in  the  capacity 
of  assistant  engineer. 

Stanley  Munson  has  left  the  engineering  department  of  the 
Proctor  and  Gamble  Manufacturing  Company.  Kansas  City.  Kan., 
to  become  chief  engineer  for  Kirkman   and   Son.   Brooklyn.   N.  Y". 

E.  Burton  Smith,  formerly  affiliated  with  the  Westinghouse 
Lamp  Company,  Bloomfield.  N.  .1.,  has  entered  the  employ  of  the 
International  Arms  and  Fuze  Company,  Inc.,  of  Bloomfield,  N.  J. 


Alfred  L.  Aiciiek,  recently  with  the  Southwark  Foundry  an,l 
Machine  Company,  of  Philadelphia,  Pa.,  has  accepted  a  position 
with  the  Cresson-Morris  Company,  of  the  same  city,  in  the  en- 
gineering department. 

Julius  G.  Hat.man.  formerly  superintendent  of  the  Chattanooga 
Gas  and  Coal  Produces  Company,  Alton  Park,  Tenn.,  has  become 
affiliated  with  the  Union  Carbide  Company,  Niagara  Falls,  N.   Y. 

J.  Gordon  Sparkes.  recently  associated  with  Robert  D.  Johnston. 
Jr.,  patent  attorney  of  Birmingham.  Ala.,  has  joined  the  s;aft'  of  the 
Standard  Scientific  Company,  New  York. 

Alfred  D.  White  has  assumed  the  duties  of  chief  operating 
engineer  of  the  Standard  Oil  Company,  of  Brooklyn,  N.  Y.  He  was 
recently  affiliated  with  the  Economy  Engineering  Company,  as 
manager  of  the  New  York  office. 

Edward  J.  Blanchard.  formerly  assistant  engineer  with  R. 
Martens  and  Company,  Inc.,  New  York,  has  become  associated 
with  Y'oung.  Corley  and  Dolan.  Inc.,  of  the  same  city. 

Fr.\.nk  L.  Gly.nn.  until  recently  secretary  of  the  Wisconsin 
State  Board  of  Indu.strial  Education,  Madison,  Wis.,  has  become 
affiliated  with  the  Curtiss  Aeroplane  and  Motor  Corporation. 
Buffalo,  N.  Y. 

Charles  Foster  has  been  appointed,  by  the  Board  of  Water 
and  Light  Commissioners,  general  superintendent  of  the  Public 
Utilities  under  their  contnd.  and  assumed  his  new  duties  on  April  1. 
He  was  formerly  manager  of  the  St.  Paul  office  of  Charles  L.  Pills- 
bury  Company. 

ANNOUNCEMENTS 

Roy  W.  Gifford,  affiliated  with  the  Massey-Harris  Company. 
Ltd.,  Toronto.  Ont.,  Canada,  as  superintendent  of  the  munitions 
department,  has  assumed  the  posi.lon  of  superintendent  of  the 
Toronto  Works  of  the  same  company. 

E.  Ed.mund  Jackson,  of  the  H.  W.  Johns-Mauville  Company,  is 
resident  engineer  in  charge  of  roofing  construction  at  the  new 
Federal   Shipbuilding  Company's  plant  at  Kearny.  N.  J. 

Harry  Himelbl.\u,  mechanical  engineer  with  the  American 
Steam  Conveyor  Coi-poration.  Chicago.  111.,  has  been  transferred 
from  the  Chicago  office  to  the  New  York  office  of  the  organi^.ation 
and  is  now  employed  in  the  capacity  of  sales  engineer. 

DwiGHT  S.  Cole  has  discontinued  his  office  as  a  consulting 
mechanical  engineer  and  patent  attorney,  in  Grand  Rapids.  Mich., 
due  to  failing  health  and  sight.  His  plans  for  the  near  future  .n- 
clude  outdoor  work  of  such  a  nature  as  may  be  helpful  toward 
regaining  normal  health.  He  will  continue  1o  reside  in  Grand 
Rapids,  and  keep  .somewhat  in  touch  with  his  former  lines  of 
activity. 

Ma.tor  H.  M.  Montgomery.  Quartermaster  Corps.  N.  A.  has 
been  relieved  from  his  present  station  and  duties  and  will  proceed 
to  Jeffersonville  and  take  his  station  at  that  place  for  duty  as 
construction  quartermaster  for  the  quartermaster  storehouse  to 
be  located  at  that  place. 

M.4.LC0LM  Curry,  general  engineer  of  the  American  Thread 
Company,  Holyoke.  Mass..  Kenneth  B.  Millett.  assistant  gen- 
eral engineer,  formerly  at  Willimantic,  and  A.  C.  Richardson,  of 
Hol.voke.  are  now  located  at  the  head  office  of  the  comjiany  in 
New  York,  J:o  which  has  been  transferred'  the  office  of  the  general 
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engineei-iiif;  ili'iiartiinMit  uf  tlio  Amorioau  Tlirt'iid  Company,   vvhi;  li 
was  foi-uici-ly  at  the  Merrifk  Mills  at  Hulyoke. 

WiLBUK  M.  HoswoRTH  has  i-ecently  had  paten'ed  steel  oeiUoi- 
constnu'tions,  or  underfranies,  which  are  being  used  by  the  iv'or- 
folk  Southern  Railroad  Compauy  in  reinforcing  old  freight  t-ar.s. 
Mr.  Boswortl],  who  was  formerly  mechanical  engineer  with  t'.M' 
Norfolk  Southeru  Uailroad  Compauy,  has  become  connected  wi  li 
the  euginc'criug  deiiartmeut  of  the  tJuder-Feed  Stoker  Company, 
Chicago.   111. 

Fhanci.s  a.  Vaugjin.  senior  membi'r  of  the  firm  of  Vaughu  & 
Meyer,  consulting  engineers  of  Milwaukee  and  Wausau,  a^nl 
Charles  Ij.  Pillsbury  Compauy.  eonsultiug  engineers  of  Minneapoiii; 
aud  St.  Paul,  has  been  engaged  by  the  School  of  Engineering  of 
Milwaukee  as  busiues:;  manager  and  director  of  engineering  and 
indnstrial   relations. 

.James  Brakes,  Jr..  has  assumed  the  position  of  electrical  te.?ier 
for  the  Commonwealth  Edison  Compauy,  of  Chicago,   111. 

HARliY  A.  GoALWiN  has  become  associa':ed  with  Dr.  Frelerick 
I.es  er  Stanton,  of  New  York,  and  the  two  will  act  as  cousidtiig 
orthodontists  and  medico-technical  engineers.  Besides  his  work  of 
developing  tliis  new  field  of  mechanical  engineering,  Mr.  (Joalwin 
will  continue  his  medical  course  at  the  College  of  Physicians  and 
Surgeons.   Columbia   University.   New  York. 

Arthur  L.  Kouerts  has  been  transferred  fr;:m  the  position  of 
mechanical  engineer  of  the  Lehigh  Valley  Railroad  Company  at 
South  Bethlehem.  Pa.,  to  that  of  mas'er  mechanic  of  the  same 
company,  at  Coxtoii.  Pa. 

Sidney  Diamant,  formerly  at  the  De  Mant  Tool  and  Machine 
Co.  of  New  York,  is  continuing  his  tool  and  manufacturing 
business  under  the  firm  name  of  the  Diamant  Tool  and  Manu- 
facturing  Co.,    Newark,    N.    .1. 

LoLTLS  Illmer  has  become  associated  with  the  American  Whaley 
Engine  Company.  Boston.  Mass.,  in  the  capacity  of  mechanical 
engineer. 

William  E,  Hamilton  has  become  connected  with  the  Stamlard 
Parts  Company,  of  Cleveland,  Ohio. 

Henry  D.  .Jackson,  formerly  of  Timothy  W,  Sprague  aud 
Henry  I).  .Jackson,  consulting  engineers  of  Boston,  Mass.,  has 
.joined  the  organization  of  Monks  and  Johnson,  engineers  and 
architecls.  of  Boston,  Mass.,  as  power  engineers,  iu  charge  of  their 
jrower  plant  and  heating  work. 

SiHvens  Institute  of  Technology,  Hoboken,  N.  J.,  recently  con- 
ferred the  honorary  degree  of  doctor  of  engineering  upon  .J. 
Waldo  Smith,  who  was  chief  engineer  on  the  new  Catskill  Aque- 
duct recently  turned  over  to  New  York  City  to  increase  the  water 
supply, 

Sidney  G,  Walker  has  been  appointed  vice-presideut  of  the 
Manufacturers'  Mutual  Fire  Insurance  Company,  Providence,  R.  1.. 
with  which  firm  he  was  formerly  connected  iu  the  capaciiy  of 
engineer. 

NECROLOGY 

EDWIN   A.    STEVENS 

Col.  Edwin  A.  Stevens,  member  of  the  famous  old  American 
family  which  in  Revolutionary  days  practically  founded  what  we 
now  know  as  the  city  of  Hoboken,  died  on  March  8,  1918,  in 
Washington,  D,  C,  where  he  was  serving  as  a  field  officer  of  the 
Emergency  P''leet  Corporation. 

He  was  born  in  Philadelphia  on  March  14,  18.58,  and  attended 
St.  Paul's  School.  Concord,  N.  H.,  later  entering  Princeton 
University,  from  which  he  was  graduated  in  1879  with  the  degree 
of  A.B.  In  190.5  he  was  given  the  degree  of  Doctor  of  Engineering 
by  the  Stevens  Institute  of  Technology,  founded  iu  1868  by  his 
father,  Edwin  A.   Stevens. 

He  served  as  Park  Commissioner  and  as  Tax  Commissioner  of 
New  Jersey  aud  also  served  on  the  commission  which  settled  the 
long-standing   boundary   dispute   between    the   states   of   New   York 


and  New  Jersey.  For  some  liiin'  he  was  also  Commissioner  of 
the  New  York  and  New  Jersey  I'alisadcs  Interstate  Park.  In 
ISSO  he  was  made  ad.iutant  of  the  old  Ninth  Regiment  of  New 
.Ii'rs(^v,  and  later  served  on  the  s'aff  of  (iovernor  Ludlow.  His 
appointment  as  Colonel  of  the  Second  Regiment  came  still  later, 
and  he  was  commander  of  the  regiment  for  six  years.  In  1911  he 
was  appointed  Commissioner  of  Public  Roads  by  President  Wilson 
when  the  latter  was  Governor  of  New  Jer.sey.  In  1914  he  was 
reappointed  by  Governor  James  F.  Fielder  and  served  until  1917, 
when  the  laws  were  changed  and  the  management  of  the  road 
department  was  taken  out  of  the  hands  of  a  commissioner  and 
invested  in  a  commission  of  eight  members. 

Colonel  Stevens  designed  the  Bcrgeii,  the  first  screw-propeller 
ferryljoat.  This  vessel  is  still  in  commission  and  operates  between 
Hoboken  and  New  York.  That  invention  marked  a  signal  de- 
parture in  the  construction  of  such  vessels  aud  (me  which  proved 
so  satisfactory  that  all  other  ferry  lines  adopted  the  patent.  He 
had  many  other  inventions  of  a  mechanical  nature  to  his  credit. 
He  was  president  of  the  Hoboken  Ferry  Company  until  1896 
when  it  was  taken  over  by  otlu'r  interests,  later  being  acquired  by 
the  Lackawanna  liailroad. 

A  little  more  than  a  year  ago  Colonel  Stevens  was  appointed 
a  member  of  the  State  Highway  Commission  by  Governor  Edge. 

He  was  a  member  of  the  Society  of  Naval  Architects  and 
Marine  Engineers  and  of  the  Institute  of  Naval  Architects  in 
Great  Britain.     He  became  a  life  member  of  otir  Society  in  1889. 


Lucius    Lawrence    Moses 

LUCIUS   LAWRENCE  MOSES 

Lucius  L.  Moses  was  born  on  November  26,  1868,  in  Mareellus, 
N.  Y.  He  was  educated  in  St.  John's  Military  School.  Manlius, 
N.  Y.,  and  later  took  a  special  shop  course  in  Cornell  LIuiversity, 

From  1889  to  1893  he  served  his  apprenticeship  with  the  Phoenix 
Foundry  &  Machine  Co.,  Syracuse,  N.  Y.  He  then  entered  the 
employ  of  the  Paragon  Plaster  Co.,  as  construction  and  operating 
superintendent,  having  complete  charge  of  the  engineering  work 
and  of  the  manufacturing.  His  next  position  was  with  the  Clyde 
Gas  &  Electric  Co.,  Clyde,  N.  Y.,  as  treasurer  and  general  manager, 
Mr.  Moses  held  chief  engineer's  papers  for  ocean-going  vessels, 
and  from  1901  to  1909  he  was  in  the  service  of  the  United  States 
Government  iu  that  capacity.  In  1909  he  became  associated  with 
Heushaw,  Bulkley  &  Co.,  Sau  Francisco,  Cal.,  as  construction 
engineer,  and  later  became  considting  engineer  in  charge  of  the 
engineeriug  work  of  the  Hallidie  Machinery  Co..  Seattle  and 
Spokane,  Wash.  At  the  time  of  his  death  he  was  practising  as  a 
consulting  engineer  in  Seattle. 

Mr.  Moses  was  a  member  of  the  Marine  Engineers'  Association. 
Seattle  and  San  Francisco.  He  became  a  member  of  the  Society 
in  1912.     He  died  on  October  1.5,  1917. 


CANDIDATES   FOR  MEMBERSHIP 


TO  BE  VOTED  ON  AFTER  JUNE  10 


BELOW  is  the  list  of  candidates  who  have  filed  applications 
since  the  date  of  the  last  issue  of  The  Journal.  These 
are  classified  according  to  the  grades  for  which  theii-  ages 
qualify  them,  and  not  with  regard  to  professional  qualifications, 
i.e.,  the  ages  of  those  under  the  first  heading  place  them  under 
either  Member,  Associate  or  Associate-Member,  those  in  the 
next  class  under  Associate  or  Associate-Member,  those  in  the 
third  class  under  Associate-Member  or  Junior,  and  those  in  the 
fourth  under  Junior  grade  only.     Applications  for  change  of 


grading  are  also  posted.  Total  number  of  new  applications,  90. 
The  Membership  Committee,  and  in  turn  the  Council,  urge 
the  members  to  scrutinise  this  list  with  care  and  advise  the 
Secretary  promptly  of  any  objections  to  the  candidates  posted. 
All  correspondence  in  this  regard  is  strictly  confidential.  Un- 
less objection  is  made  to  any  of  the  candidates  by  June  10, 
and  providing  satisfactory  replies  have  been  received  from 
the  required  number  of  references,  they  will  be  balloted  upon 
by  the  Council.    Those  elected  will  be  notified  about  June  15. 


NOTE.     The  Council  desires  to  impress  upon   applicants   for   membership   that   under   the   present 
national  conditions  the  procedure  of  election  of  members  may  be  sloioer  than  under  normal  conditions. 


NKW  .\I'I'LlC.\TIONS 

rolt   C(>.\KIDEI1AT1().\    .4S    MEMBiat.   .ASSdll.MK   Ul: 

.\.ssoci.\'ri:--MF:MBnK 

Alabama 

ENES,  .Tamks  T.,  Designer,  Tenni-ssi'L'  Cnnl. 

Iron  &.  It.  U.  Co.,  Birniingliaiu 

SIRNIT,    .lOHN   A..   Designing   &  Electrical 

JCnsineer.  .Mubania  Power  Co.. 

Birmingham 

Califurnia 

C1IUUC11M.\N',  Wii.i.h.tM  II..  Superintenil 
eut  of  Tumping  Stations,  East  Bay  Water 
Co..  OalUanti 

COOI.HY.  Hick  M..  Sales  Engineer.  Hone 
Scale  Co..  San  Francisco 

Ciinneelieiit 

LANEY,  Fii.v.NK  It..  Itepresentative  in  Field 
of  Jl.  M.,  International  Silver  Co., 

MerUlen 

rOST,  .Toiix  v..  Assistant  to  Cliief  Engi- 
neer. The  .imerican  Brass  Co.,       Ansonia 

SHUISERT,  Gkougk  E..  Supervisor  of  Bar- 
rel Department,  Itemingtou  .ArmsT'.  M. 
('.  Co.,  Bridgeport 

WOI.FE.  .ToHX  .\..  Power  Superintendent, 
.\merican  Brass  Co.,  .Ansonia 

District  of  Columbia 

UKANTLIOV.  Pktku  P..  Mechanical  Drafts- 
man. Cun  Division  Trench  Warfare, 

\\'astiington 

IIK.N'S/.EV,  .loSKi'H  VV.,  Captain,  Ordnance 
Reserve  Corps,  Inspection  Division. 

Washington 
MESSElt.    Thojias    H..    Captain,    Engineer 
R.  C,  U.  S.  A.,  Washington 

Illinois 

DOWMNG,  Fi.OYi)  E.,  Efficiency  Engineer. 
Troy  Laundry  Machine  Co.,  Chicago 

N'lCnOLLS,  .\i.FiiED  T.,  Designer,  Armour 
&   Co..    Motive    Power    Department. 

Cliicago 

Kansas 

SCIIOOLEY,  Svi.VEsTEit    S.,    Instructor    in 

Electrical  Engineering,      University      of 

Kansas,  Lawrence 

Maryland 

IIUSS,  Henry,  Second  Vice-President,   New 

Y'ork  &  Ilagerstown  Metal  Stamping  Co.. 

Hagerstown 

TALIAPEREA,  JOH.N  C,  Member  of  Execu- 
tive Committee  ot  Directors,  Continental 
Can  Co.,  Baltimore 

Massachusetts 

HILDRETH.  Charles  E..  President  ami 
General  Manager  ot  Whitcomb-Blaisdell 
ilachine  Tool  Co..  Worcester 

JACKSON,  P.  AxDHEW,  Mechanical  Engi 
neer,  American  Writing  Paper  Co.. 

Holyoke 


KNOWLES,  Lucius  J..  President,  Cromp- 
tou  &  Knowles  Loom  Works,       Worcester 

MELI.OR.  ALFRED  S.,  E-\pert  Tool  Engi- 
neer. Cambridge 

.MURRAY.  .TA-ME.S  .\..  Commission  Mer 
chant.  Fall  River 

TURNER,  FUASK  A..  Chict  Engineer, 
Becker  Milling  Machine   Co.,   Ilyde   Park 

Micliigan 

THOMPSON,  William  G..  Jlech.-mical  En- 
gineer, The  United  States  Grapliite  Co.. 

Sa2;inaw 

Missouri 

MUDD.  llEKBEUT  K..  Assistant  Engineer, 
Steam  Engineering  Department,  Union 
Electric  Light  &  Power  Co..  St.  Louis 
SHANE,  Louis.  Commander,  U.  S.  N., 
.\cting  Inspector  of  Machinery,  Bnsch- 
Sulzer  Diesel  Engine  Co..  St.  Louis 

New  Jersey 

CAMPBELL,  E.  GoRDO.N,  Superintendent  of 
Construction.  Public  Service  Electric  Co.. 
Engineering  Department.*  Newark 

HYDE,  Thomas  E.,  Works  Manager  &  As- 
sistant Secretary,   Huhn   Mfg.  Co.. 

.\rIington 

New   York 

CHAMI'lo.N'.  Charles  H..  Engineer  Mana- 
ger, I-^iectrical  Division.  H.  Boker  &  Co.. 
Inc..  New  York 

FOSTER.  Charles  L.,  Engineer,  Ossining 
Cliemical  Works.  Ossining 

.lOHNSON.  George  A.,  Consulting  Hy- 
draulic ICngineer  and  Sanitary  Expert, 

New  York 

.Mc.M'LTi',  Ale.xis  C.  Designing  Mechani- 
c:il  Engineer,  Westinghouse.  Church.  Kerr 
&  Co..  New  York 

.M.ALCOLM.  George  IL.  .Assistant  Construc- 
tion Manager,   Otis  Elevator  Co.. 

New  York 

I'.VRSONS.  Charles  H..  Engineer,  Con- 
struction Department,  .-\mericjin  Loco- 
motive Co..  Schenectady 

RUSSELL,  .Tames  M..  Engineering  .\ssist- 
;int.   New  York  Telephone  Co..  New  York 

WHITE,  Charles  F..  Superintendent  ot 
Machinery.   .\.  Kimball  Co.,       New    York 

Ohio 

-AMOLE.  E.  B.,  Sales  Engineer.  Ilooven. 
Owens,  Rentscbler  Co..  Cincinnati 

CARREL,  J.  Wallace,  Vice-President  and 
General  Manager,  The  Lodge  &  Shipley 
Machiue  Tool  Co..  Cincinnati 

THOJIPSON.  W.  G.  C.  Inspector.  Youngs- 
town  Sheet  &  Tube  Co..  Y"oungstown 


Oklahoma 

BURRELL.    Thosias    L..    Manager.    Burrell 
Eng.  &  Con.  Co..  Oklahoma  City 
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lVnnt..\  l\ania 

BELL.  Fra.nk  B..  President.  Edgewater 
Steel  Co.,  Pittshurgh 

COLBURN,  C.  P.,  Major,  Ordnance  R.  C. 
Officer  in  Ch.arge  and  Superintendent 
Fuse  Shop  F.  A..  Frankford  Arsenal, 

Philadelphia 

CI'S1II.\(;.  Samuel  D.,  Managing  Director, 
.lohn  B.  Semple  &  Co.,  Sewickley 

D.AVIS.  LiTHER  .\.,  Production  Superin- 
tendent,  Standard   Screw  Co..  Corry 

.lONES.  Carl  G..  Transformer  Engineer 
and  Designer,  M'estinghouse  Electric  & 
Mlg.  Co..  East  Pittsburgh 

ICEBLER,  Eliot  A.,  President,  Fawcus 
M.ich.  Co.  :  Special  Representative,  The 
Matthew  Addy  Co..  Pittsburgh 

PENROSE,  CHARLE.S,  Engineer,  Executive 
Staff,  Day  &  Zimmermann,  Inc.. 

Philadelphia 


Tennessee 

I'lSCIIEU,  Freu  W..  Cliief  Engineer.  Mas- 
ter .Meihanic,  Standard  Knitting  Mills, 

Knoxville 

Washington 

BHETHEItlCK.    Clarexce    O.,    Mechanical 

Engineer.  J.  F.  Duthie  Co..  Seattle 

COX.    .Allex    H.,    President    and    Manager. 

A.  IT.  Cox  &  Co.,  Inc.,  Seattle 

Wisconsin 

DEVLI.V.  Edward  C  President,  Universal 
Maihinery  Co.,  Milwaukee 

TESCIIA.X.  Walter  F.,  President  and  Gen- 
eral Manager,  Milwaukee  Concrete  Slixer 
Co.,  Milwaukee 

Canada 

.TENCKES,  .ToH.N-  M.,  General  Manager, 
Eusineeririg  &  Machine  Works  of  Canada, 
Ltd  .  Sherbrooke,  Ontario 


Cliina 

(J.AITHER.  Robert  II.,  Manager  Engineer 
ing  Department  and  -Acting  Agent,  -Am- 
erican Trading  Co.,  Shanghai 

Cuba 

ANDERSON.  Robert  A.,  General  Sales 
JL-mager.  American  Steel  Co.  ot  Cuba, 

Havana 

l.oMBAItn.    J.    Oswald,    Senior    Partner, 

Lombard  &  Co..  H.avana 


FOR     tONSI  DERATION"     AS     ASSOCIATE     OR     ASSO 
CIAIE-MEMBER 

Massachusetts 

GELINEAU.  EMEiE  E.,  Draftsman.  The 
Lamson  Company,  Lowell 

WASHBURN.  Edwin  F..  1st  Lieutenant.  O. 
R.   C.   Watertowu   Arsenal,       Watertown 
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Michigan 

FASOLDX,    Kaki.    N.,    Heating    aud    Veiui 
lating  Designer,  Ford  Motor  Co.,     Detroit 

Pennsylvania 

HANDLOSEH,  Bertram  F.,  Cliief  Engineer, 
Dilworth,  Porter  &  Co.,  Inc.,     Pittsburgh 

WILLIAMS,     David     G.,     Chief     Engineer, 
Pennsylvania   Trojan   Power  Co., 

Allentown 

Wisconsin 

CLARK,    EDiVAirD    S.,    Plant    Manager    and 
Engineer,  De  Pere  Manufacturing  Co., 

Ue  Pcre 


I'Ol!    CONSIDKRATIOX    AS    ASSOCIATE-MEMKEK    OR 
J  U  X 1 01! 

UiKtrict  of  Columbia 

WILSON,   liooEU  J.,  Computer   in   tlie  Sea- 
eoast  and   Kaihvay  Mount  Section.   Engi- 
neering   Bureau,    Ordnance    Department, 
Wasliington 

Kansas 

BOWMAN.  tiEOKGE  M.,  Senior  Student  in 
Electrical  Engineering  .-U  I'niversit.v  of 
Kansas,  Lawrence 

Maryland 

lillHOIt,  .Vi.i;i:iiT  L.,  Coutracting  Engineer, 
.Mberl    L.   Itider,  Baltimore 

New  Yorii 

COLLINS,  William,  Assistant  Engineer, 
Walter  Kidde  &  Co.,  Inc.,  New  York 

FREAS.  II.  LEnoY,  Mechanical  Engineer, 
New  York  District  tor  Elliott  Co.  of 
Pittsburgh.  Pa..  New  York 

(GRIFFIN.  Cecil  M.,  Testing  and  Erecting, 
.\lherger   Puniji   &   Condenser   Co., 

New  York 

,I.\MISON,  Gecjkge  S.,  Engineer,  Under 
writers'  Bureau  of  the  Middle  and  South- 
ern States,  New  York 

ROBINSON.  ItAi.i'ii  L.,  Engineer,  .Sales- 
man, Griscom-Russell  Co.,  New  I'ork 

RY.\N.  John  A..  .Assistant  Engineer,  H. 
Roker  &  Co..   Inc.,  New  Y'orU 

Ohio 

ENCEL.  Paii.  H.,   Lieutenant,  O.  R.  C, 

Dayton 

Penns.vlvania 

DUKE,  Hexky  T.,  Eiiuipment  Specification 
I'<ngineer.  Ballinger  &  Perrot. 

Pliiladelphia 
Porto  Kico 

CERECEDO,  Javikk  H.,  lieneral  Manager, 
.1.  n.  Cerecedo  &  Co..  San  .luan 


i-(ii:  roxsiDKK.vritiN"  AS  .jixuh: 

District    of   Columbia 

MALEY.  Robert  C,  2nd  Lieutenant.  Ord- 
nance R.  C,  Washington 

W.VLEN,  Ernest  D.,  Associate  Physicist, 
Bureau  of  Standards,  Washington 

Florida 

FR.-VNKS,  NoRViN  H.,  Material  .\geut. 
Ship  Installing  Yard  for  Emergency  Fleet 
Corp.,  California   Brick  Co.,    .lacksonviilc 

Illinois 

BOLLING,  JOHX  E.,  Chief  Engineer.  Dry- 
ing Systems,  Inc.,  Chicago 

CHOATE,  Donald  H.,  2nd  Lieutenant, 
.■132nd  I'ield  Artillery,  Camp  Crant 

Maine 

MARBLE,  Geuald  C,  Proprietor.  Skowhe- 
gan   Monumental  Works,  Skowliegan 

Michigan 

MEISENZAHL,  Julius  A.,  Inspector  A.  and 
.V.E.,  Detroit  District  Equipment  Offlce, 
Engineering  Department,  Detroit 

New  Jersey 

FEIST,  Sevmouh,  Production  Engineer, 
Standard  Aircraft  Corporation, 

IClizahetli 

FORD.  Wendell  B..  .Verouantical  Engineer, 
.Aeromarine  l*Iane  &  Motor  Co..      Kcypnrt 

New   York 

CONNOR.  WiLi.iA.M  B.,  President,  W.  i: 
Connor.  Inc..  New  York 

EVERETT,  Russell  W.,  Mechanical  En- 
gineering, .Mberger  Pump  &  Condenser 
Co..  New  York 

IGLEIIEART.  GEORGE  P.,  Ensign,  IT.  S.  Na- 
val Reserve,  Offlce  of  Superintending 
Constructor  of  .\ircraft,  Curtiss  &  Co.. 

Buffalo 

TYLER,  IIowAUD  II.,  Testing  Engineer,  .U- 
berger  Pump  ^^i  Condenser  Co.,   Xewimrgh 

Ohio 

MADISON.  Uari!V  a..  Naval  Aviator,  Ij.  S. 
Naval  Reserve  Flying  Corps,     Cambridge 

Pennsylvania 

RAMAGE.  Raymond  W..  Assistant  to  Pro 
dut.'tion  I^ngineer.  Bethlehem  Steel  Co., 

Reading 
\irginia 

DEIILER.  Ho\VAitD  E.,  Instructor  in  Me 
cbanical  Drafting  and  Science,  lI;impton 
Institute,  Hampton 


Wisi-onsin 

IIITCIIENS,    RALfii    W.,   Mechanical   Engi- 
nor.  Cillette  Rubber  Co.,  Eau  Claire 


APPLKWTIONS  FOR  CHANOE  OF 
GRADING 

rliU.MOTION    FROM    ASSOCIATE 

Caiia<la 

SM.iLI,WOOD,  R.  L.,  General  Sales  Man- 
ager,  Dodge  Manufacturing  Co.,   Ltd., 

Toronto 

i'ROMOTIOX     KllOM     ASSOCIATEME.MIlEll 

Maryland 

l'"ELKER,  George  F.,  Major  of  Ordnance, 
.National  Army,  Engineering  Bureau, 
care   Gunpowder    Reservation.     Baltimore 

Tennessee 

WILFERT.  George,  Captain  Ordnance 
R.C..  .\riny  Inspector  of  Ordnance,  Co- 
lumbian  Iron   Works,  Cliattanooga 

Canada 

tilFFORD,  UOY  W.,  Superintendent  To- 
ronto Works,  Massey-IIarris  Co.,  Ltd., 

Toronto 

I'ROMOTIO.X     ritO.M    .lUXIOIt 

l>islri<-t   of  Columbia 

lt.ni:s.  llAJiKV  II..  1st  Lieutenant,  Ord- 
nance Department,  U.S.A.,       Washington 

>lassa4jinsetts 

COOK,  Harry  H..  Chief  Engineer,  The 
Chapman  Valve  Mfg.  Co..  Indian  Orchard 

WILSON,  Chester  W.,  Assistant  Shop  Sn- 
lierintendent,  Boston  N.ivy  Void,    Boston 

New  Jersey 

STONH.  Edwin  W.,  Assistant  Production 
Manager,  Whitehouse  Le  Compte  Mfg. 
Co.,  Newark 

New    York 

WIIICELIOR.    SETii,    .Tii..    Vice  President    & 

General   Superintendent.   A.  P.   W.   Paper 

Co.   (Reinstatement),  New  York 
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EMPLOYMENT  BULLETIN 

rHE  SECRETARY  considers  it  a  special  obligation  and  pleasant  duty  to  make  the  office  of  the 
Society  the  medium  for  assisting  members  to  secure  positions,  by  putting  them  in  touch  with 
special  opportunities  for  ivhich  their  training  and  experience  qualify  them,  and  for  helping  any 
one  desiring   engineering  services.      The   Society  acts   only   as   a   clearing   house   in    these    matters. 


GOVERNMENT  POSITIONS 

stamps  should  be  inclosed  for  transmittal 
of  applications  to  advertisers;  non-mcmhers 
should  accompany  applications  with  a  Utter 
of  reference  or  introduction  from  a  member: 
such  reference  letter  will  be  filed  icitli  the 
Society  records. 

PROCESS  INSPECTOR.  Man  should  he 
capable  of  taking  initiative  in  bettering  con- 
ditions and  methods  of  cartridge  manufac- 
ture. Should  he  familiar  with  punch  presses, 
drawing  presses,  and  production  on  a  large 
scale.      Location,   Massachusetts.      2'}W^-.\. 

DIMENSIONAL  INSPECTOR  OF  FIN- 
ISHED   COMPONENTS.      Familiar   with    de- 


sign and  use  of  special  gauges,  verniers,  etc. 
Location.   Massachusetts.      259G-B. 

BALLISTIC  ENGINEERS  to  work  on 
velocity  aud  accuracy  tests  aud  data.  Loca- 
tion, Massachusetts.     2596-C. 

MAN  conversant  with  shipping,  tracing, 
and  traffic  management.  Location.  Massa- 
chusetts.     2.']nO-D. 

COMPETENT  OFFICE  MAN.\(;ER,  cap- 
able of  taking  charge  of,  and  disposing  of, 
all  office  detail  in  plant.  Location.  ^lassa- 
cbusetts.      2.jn6-E. 

All  of  the  above  preferably  beyond  draft 
age,    or   if   of   draft   age,    outside   of   Class   1. 


NUMBER  OF  MEN  needed  for  duties  in 
connection  with  the  maintenance  and  opera- 
tion of  utilities,  such  as  electric  lighting, 
water  supply,  road  construction,  steam- 
heating  plants,  building  repairs,  etc.  These 
men  to  be  above  draft  age.  and  in  addition 
to  their  technical  knowledge,  should  be  men 
who  are  capable  of  team  work.     2604. 

MEN  WITH  PRACTICAL  PRODUCTION 
EXPERIENCE  wanted  as  assistant  superin- 
tendents. Those  in  late  classification  of  draft 
considered.     Location,  New  Y'ork.     2605. 

ENGINEERS  able  to  read  and  translate 
French,  with  some  experience  in  the  manu- 
facture   of    steel    and    steel    forgings.      Men 
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above   draft  age.      Locatiou,   JS'cw    York   City 
■MOV,. 

rjLANT  ENGINEER,  man  of  wide  experi- 
ence for  work  of  exceedingly  varied  char- 
acter.    2607-A. 

-ASSISTANTS  TO  OFFICERS  IN  CHARGE 
OF  SHOPS.  Men  over  draft  age  familiar 
witli  machine  shop  practices.     2607-B. 

LUBRICATION  ENGINEERS,  qualified 
both  in  the  theory  and  practice  of  the 
internal-combustion  engine,  as  well  as  in 
tne  handling  of  lubricants,  and  the  engi- 
neering  side   of    lubrication.      260.S. 


CIVILIAN  POSITIONS 

SUPERINTENDENTS,  ASSISTANTS, 
FOREMEN  AND  CHIEF  OPERATORS. 
Chemical,  electrical,  electrochemical,  gas, 
liquid  air,  refrigerating  and  mechanical 
engineers,  all  with  operating  experience. 
Staff  of  one  hundred  big  men  wanted  by 
large  industrial  plant  in  Alabama  engaged 
in  important  Government  work.  College 
men  with  technical  training  and  familiar 
with  cement,  power,  refrigerating,  chemical, 
sugar  refining  and  electric  plants  ;  operators 
experienced  on  mining  and  milling  machinery, 
crushers,  conveyors,  compressors,  furnaces, 
kilns,  ovens.  Competent  men  will  be  trained 
in  the  processes,  paid  good  salaries  during 
instruction,  and  given  an  attractive  contract 
as  soon  as  qualified.  State  age,  nationality 
and  experience.      OSS-E. 

MAN  WITH  TECHNICAL  TRAINING 
as  mechanical  engineer  wanted  in  inventory 
and  appraisal  department  of  one  of  the 
eastern  state  commissions  ;  one  year  or  more 
experience  in  engineering  work  preferred. 
Some  knowledge  of  accounting  and  of 
appraisal  work  desirable  but  not  es.sential. 
Present  engineering  staff  is  small  and  good 
opportunity  for  advancement.  Location,  New 
Jersey.     0168-E. 

STEAM  PLANT  SUPERINTENDENT  for 
large  paper  mill  in  Canada.  Engine  room 
experience  not  necessary  but  technical  edu- 
cation desirable.  Salary  commensurate  with 
ability.     0169-E. 

SUPERINTENDENT  for  boiler  and  ma- 
chine shop  employing  about  100  men,  build- 
ing water-tube  marine  boilers ;  some  engine 
woik.  Technical  man  about  35  years  old 
Willi  broad  acquaintance  and  ability  to  han- 
dle men,  and  actual  experience  in  similar 
work.  Exclusively  Government  contracts. 
Excellent  opportunity  for  advancement.  State 
age,  nationality,  salary,  present  employment, 
reference,  and  when  available.  Location, 
South.      0170E. 

ASSIST.iNT  SUPERINTENDENT  for  out- 
side erection  work.     Location,  South.     0171-E. 

CHECKER  AND  TWO  MECHANICAL 
DR.\FTSMEN  on  munition  work,  involving 
power-plant  equipment  design,  and  handling 
machinery.  Good  opportunity  for  men  will- 
ing to  work  hard  on  war  work.  Location, 
Delaware.      0172-E. 

MECHANICAL  ENGINEER  with  about 
five  years'  experience  in  power-plant  construc- 
tion to  act  as  assistant  in  connection  with 
construction  nitrate  plant.  Salary.  $2,000. 
Should  have  deferred  draft  classification. 
Location.    Alabama.      0174-E. 

MECHANICAL  DRAFTSMAN  experienced 
in  power  plant  work  for  position  in  connec- 
tion with  construction  nitrate  plant.  Should 
have  deferred  draft  classification.  Salary, 
$1,,S00.     Location.  Alabama.     0175-E. 


SOCIETY  AFFAIRS 

INSTRUCTOR,  elementary  mathematics 
and  mechanical  drawing  for  apprentice- 
ship school.  Candidates  should  have  had 
some  technical  training  and  shop  experience 
and  understand  the  handling  of  young  men. 
Position  offers  excellent  opportunities  for  ad- 
vancement in  the  works  and  will  pay  an 
initial  salary  of  $1200,  or  more,  according 
to  caliber  of  man.  Location,  Connecticut. 
017e-E. 

TIME-STUDY  AND  COST-WORK  MAN, 
preferably  about  27  years  old.  with  actual 
experience  in  routine  work  for  a  machine 
shop  doing  work  of  a  semi-standardized  type, 
on  large  engines,  not  interchangeable ;  cap- 
able of  setting  times  on  large  machine  tools. 
Must  be  an  American  citizen.  Salary  about 
$30.00.      Location,    New    York.      0177-E. 

EXPERIENCED  FACTORY  PLANNING 
DEPARTMENT  HEAD  required  by  a  New 
York  company  employing  2,000  men  engaged 
in  the  manufacture  of  a  variety  of  compli- 
cated electrical  and  mechanical  apparatus. 
Applicant  must  have  had  at  least  five  years' 
experience  in  tool  design,  routing,  and  dis- 
patching. Excellent  prospect  open  for  the 
right  man.  State  age,  education,  experience, 
salary  required,  and  nationality.     OlSO-E. 

FACTORY  MANAGER.  A  well-known 
New  York  company  employing  about  1,800 
men,  engaged  in  the  manufacture  of  a 
variety  of  electrical  and  mechanical  appar- 
atls,  all  covered  by  its  own  patents,  is  in 
need  of  an  experienced  factory  manager  cap- 
able of  efficiently  organizing  and  managing 
the  factory  department,  which  includes  the 
following  departments:  welfare  and  employ- 
ment, service  and  maintenance,  planning  and 
production,  and  a  shop  operating  branch. 
Excellent  opportunity.  Write,  stating  age, 
education,  experience,  nationality,  and  other 
qualifications.     0181-E. 

ASSISTANT  CHIEF  ENGINEER.  A  New 
Y'ork  company  employing  about  2,000  men 
engaged  in  the  development,  design,  and 
manufacture  of  complex  electrical  and 
mechanical  apparatus  for  special  purposes, 
requires  an  experienced  assistant  chief  engi- 
neer capable  of  taking  charge  of  mechanical 
design,  standardization,  and  drafting,  leaving 
the  chief  engineer  free  to  devote  himself  to 
research,  invention,  and  development.  Appli- 
cant must  be  technical  graduate  with  at  least 
five  years'  mechanical  designing  experience. 
Excellent  opportunity  for  an  able  man.  posi- 
tion carries  good  salary,  as  well  as  the  pros- 
pect of  very  interesting  work  and  a  broad 
future.  State  age,  education,  experience, 
nationality,  and  salary  required.     0182-E. 

DRAFTSMAN,  with  technical  training  and 
suflicient  experience  to  enable  him  to  lay  out 
machinery  in  new  plants,  including  the  mak- 
ing of  drawings,  covering  electric  light  and 
power  systems.  Permanent  position.  Prefer 
man  with  chemical  plant  experience,  or  one 
who  has  done  drafting  for  consulting  engi- 
neer. State  fully  qualifications  and  past  ex- 
perience. Salary  $1,500  to  start.  Location. 
Southern  Ohio.     01S4-E. 

MAN  capable  of  taking  charge  of  depart- 
ment employing  about  100  men.  Must  thor- 
fiughly  understand  the  bleaching,  dyeing,  siz- 
ing and  calendering  of  cotton  goods,  a  good 
hundler  of  men.  Position  would  pay  about 
$3.5.00  per  week  to  start  and  more  after  the 
man  was  able  to  demonstrate  his  ability. 
Location,  near  New  York.     01S5-E. 

DRAFTSMEN  of  general  mechanical  ex- 
perience, men  of  integrity,  reliability  and 
industry,  with  experience  in  general  drafting, 
desigu  and  layout  work.  State  age.  details 
of  experience,  salary  expected  and  references. 
Location.  Delaware.     0186-E. 
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BOILER  MAN  fully  conversant  with  every 
detail  of  design  and  construction  of  steam 
boilers,  particularly  water-tube  boilers.  Must 
be  willing  to  make  an  investment  in  a  pro- 
gressive boiler  shop.  Location,  New  Jersey 
0187-E. 

FOUR  OR  FIVE  TECHNICAL  GRADU- 
.VTES  to  take  a  standard  apprenticeship 
course  covering  a  period  of  two  years  in 
boiler  shop.     Location,  New  Jersey      OlSS-E. 

DRAFTSMAN   AND  FIELD   MAN.     Young 

engineer  with  knowledge  of  anthracite  col- 
liery practice.  Location,  Pennsylvania. 
0189-E. 

PUBLIC  SERVICE  COM.MISSION.  Oppor- 
tunity for  several  young  technically  trained 
men,  preferably  with  some  practical  experi- 
ence in  mechanical  or  electrical  engineering. 
.Salary,  $90.00  per  month  to  start.  Give  par- 
ticulars as  to  age,  training,  and  experience. 
Location,    New    Y'ork.      0192-E. 

SALES  ENGINEER  AND  PURCHASINi, 
-AGENT,  preferably  a  man  with  experience 
in  building  line.  Position  requires  man  of 
caliber  capable  of  -doing  purchasing  for 
medium-sized  factory  and  of  handling  the 
development  of  sales  program.  One  not  sub- 
ject to  draft  or  a  late  number  in  the  draft. 
Preferably  acquainted  in  and  about  New 
York.     Headquarters,  New  York.     0194-E. 

SALES  ENGINEERS  to  represent  a  line 
of  carefully  selected  power-plant  specialties ; 
sale  involves  a  knowledge  of  their  use  and 
adaptation  to  power  plants  in  general. 
Necessary  that  men  have  more  than  an  out- 
line knowledge  of  power-plant  design,  con- 
struction, and  operation,  in  addition  to  abil- 
ity and  knowledge  as  salesmen.  Prefer  men 
with  several  years'  experience  as  sales  engi- 
neers.    Location,  Virginia.     0196-E. 

YOUNG  MEN,  technically  trained  in  me- 
chanical engineering  course,  to  enter  engi- 
neering department  of  company  manufaciur- 
ing  fluid  meters  and  special  equipment.  Rapid 
advancement  to  outside  power-plant  engineer- 
ing work.      Location,   Boston,  Mass.     0197-E. 

DR.VFTSMEN  for  proposition  department, 
in  power-house  and  boiler-rooms,  and  in  mak- 
ing estimates  of  costs,  as  an  aid  to  sales 
department.  Opportunities  for  young  men 
of  ability  are  exceptional.  Important  that 
men  be  conscientious  and  reliable.  Location, 
New   Jersey.      0207-E. 

TRANSPORTATION  ENGINEERS  AND 
EXECUTIVES.  Prominent  truck  manufac- 
turer offers  unusual  opportunities  for  sev- 
eral mechanical  engineers  for  organization 
and  development  work  and  to  train  for  execu- 
tive positions  with  owners  of  large  truck 
neets,  the  demand  for  which  is  only  just 
beginning.  The  privilege  of  a  short  prepara- 
tory training  at  nominal  pay  is  available. 
Write  how  qualified  and  salary  expected. 
Location.   New  York   State.     020S-E. 

EVAPORATOR  EXPERT.  Engineer  ex- 
perienced in  designing  and  selling  of  evapor- 
ating apparatus  for  large  concern  desirous 
of  extending  their  business.  Letter  should 
contain  detailed  information  as  to  past  ex- 
perience, qualifications,  and  salary  expected. 
Location,  New  York  State.     021 0-E. 

DR.\FTSMAN  acquainted  with  smelting 
work.     Location.  'I'exas.     0211-E. 

SALES  ENGINEERS  for  hand  stoker.  Will 
pay  liber.il  commission  on  the  gross  sales 
price.  Man  should  have  a  technical  founda- 
tion and  be  familiar  with  combustion  prob- 
lems.    Would  expect  man  to  spend  two  weeks 
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with  (piganizatinn  to  gather  selling  clat:i. 
I'aets  ami  iiperation  of  the  stcker,  thoroughly 
equiiping  him  for  wjrk.  Location,  New 
Engl   uU.     II212-E. 

SALES        ENGINEERS.  Air-compressor 

manufacturer  has  several  openings  for  loca- 
(ions  in  various  district  offices.  State  quali- 
rt(.ations.  experience  if  any,  and  compensa- 
tion expected.     Location,  Illinois.     0216-E. 

.'•EVERAL  MEN  WITH  MECHANICAL 
i;M  INEERING  training  wanted  in  con- 
nect iipn  with  the  various  operating  and  test 
lirolilems   in   operation   of   large   power   plant. 

(a)  TWO  JUNIOR  ENGINEERS  with  ex- 
jiencnce  in  test  work  on  various  types  of 
powi-r  apparatus.  Start  with  salary  of  $100 
per  month. 

(b)  For  the  shift  operating  jobs  three 
vacancies.  Start  with  a  salary  of  $150  per 
month.  Numerous  opportunities  for  promo- 
tion and  men  who  make  good  always  con- 
sidered for  transfers  to  other  various  plants. 
Lrtc.ition,    Virginia.      0217-E. 

I'LANNING-DEPARTMENT  AND  TIME 
J^Tl'DY  MEN.  Well-esfablisbed  firm  can 
offer  exceptional  opportunities  for  effective 
jiud  interesting  work  to  engineering  gradu- 
ates with  substantial  experience  in  modern 
Industrial  methods,  with  special  reference  to 
time  study,  the  determination  of  standard 
tasks,  planning  and  scheduling  production. 
In  I'eply  state  age,  education,  experience, 
pri'sent  and  expected  salary.  Headquarters 
Boston.     0218-E. 

POWER  -  PLANT  ENGINEERS.  Well- 
Icnown  industrial  concern  engaged  on  im- 
portant work  for  the  Government  w'ishes  to 
engage  the  services  of  several  power-plant 
■I'ngineers  for  the  construction  and  operation 
of  large  power  plants  used  in  connection  with 
important  munition  production  for  the  Gov- 
ernment. A  technically  trained  college  gradu- 
ate preferred,  although  equivalent  training 
elsewhere  will  be  considered.  Executive  ex- 
perience in  th«  operation  of  large  power 
plants  is  essential,  supplemented  preferably 
hy  experience  in  the  constniction  of  large 
power  plants  and  familiarity  with  design. 
Practical  experience  should  cover  all  of  the 
usual  forms  of  central  station  equipment  and 
also  power  distributing  systems,  refrigera- 
tion, compressed  air,  hydraulic  machinery, 
water-pump  machinery,  etc.  Executive  abil- 
ity is  most  essential,  to  be  combined  with 
the  necessary  tact  to  give  successful  cooper- 
ation. Give  fully  particulars  concerning 
"-ualifications,  including  age.  Please  type  in- 
formation on  a  full-size  letter  sheet.    0219-E. 

COMBUSTION  ENGINEERS,  with  wide 
■experience  in  the  theoretical  and  practical 
operation  of  boilers  and  stokers  ;  also  execu- 
tive experience  in  the  operation  of  very  large 
boiler    rooms.      Location,    Delaware.      0220-E. 

DRAFTSMAN  AND  ENGINEER,  oue  well 
posted  on  mechanics  and  mathematics  ;  up-to- 
date,  with  boiler-designing  experience.  State 
past  experience,  advising  the  past  and  pres- 
ent employers  and  how  long  employed  by 
them,  education,  nationality  and  salary  ex- 
pected.     Location,    Chicago.    Illinois.     0221-E. 

DRAFTSME.N  familiar  with  power  station, 
piping,  and  piping  layouts  for  a  plant  for 
the  V.  S.  Government.  Give  age,  training, 
experience,  and  lowest  salary  that  will  be 
accepted  when  writing.      0222-K. 

SALES  MANAGER  who  will  keep  in  touch 
with  production  and  shop  operations  and  hav- 
ing wide  experience  in  modern  power  piping. 
Eastern  Location.     02,'^1-E, 

SHOP  SUPERINTENDENT  for  small 
plant  manufacturing  gas  engines  and  f)il  well 
tiupplies.      Location,  Okla.     02,S.3  E. 


KOCIETY  AFFAIK.S 

PRODUCTION  MANAGER  to  systematiz- 
ing shop  ;  small  plant  manufacturing  gas 
engines  and  oil-well  supplies.  Location, 
Okla.     0234-B, 

HIGH-GRADE  EXECUTIVE  for  position 
iis  assistant  superintendent  in  factory  em- 
ploying 250  hands,  manufacturing  duplicate 
part's.  Experienced  in  handling  both  men 
and  women  employees.  Thorough  mechanic, 
experienced  in  getting  work  through  the 
shop,  operating  on  a  premium  basis.  State 
fully  in  first  letter  experience,  age,  nation- 
ality, references,  salary  expected  and  when 
av.iilable.      Location,   Ohio,     02:!5-E, 

DRAFTSMAN  OR  TECHNICAL  GRADU- 
ATE, mechanical  engineer,  with  oue  to  three 
years'  experience  in  general  mechanical  draft- 
ing, in  an  industrial  plant.  Advise  salary 
expected.  Fine  opportunity  for  energetic  and 
original  young  man.  Location,  Minnesota. 
02.30-E. 

TECHNICAL  M.\N  experienced  in  economy 
and  operation  of  boiler  and  power-house  ma- 
chinery.    Location,  Bast.     0237-E. 

TESTING  ENGINEER  to  take  charge  of 
testing  in  steam-turbine  manufacturing  plant 
in  Western  New  York.  Technical  graduate 
and  one  with  some  knowledge  of  electricity  ; 
experienced  in  handling  men.     02.38-E. 

SUPERINTENDENT,  initial  qualifications, 
several  years'  standing  as  a  technical  school 
graduate,  from  civil  or  mechanical  engineer- 
ing course  ;  with  energy,  good  judgment  and 
ability  to  handle  men.     0239  E. 

ENGINEER,  preferably  with  field-construc- 
tion experience  or  with  knowledge  of  erec- 
tion work.  Salary  to  start  $1800  and  good 
opportunity  for  advancement.  Location.  New 
York.     0240-E. 

MECHANICAL  ENGINEER  AND  EXECU- 
TIVE MANAGER  for  chemical  plant.  State 
age,  previous  employment,  salary  and  when 
available.      Location,    New    Jersey.       024] -E. 

POWER  ENGINEER,  mechanical  and 
electrical  engineer,  capable  of  superintending 
complete  power-plant  proposition  of  cement- 
manufacturing  plant,  and  of  acting  as  assist- 
ant to  superintendent  of  the  plant  in  spe- 
cial study  of  improvements,  fuel  conditions, 
etc.  Man  35  to  45.  Location.  Pennsylvania. 
0242-E. 

EXPERIENCED  ENGINEERING 
CHECKER.  State  kind  of  experience,  educa- 
tion, age,  nationality  and  salary.  Location. 
New   York.      0243-E. 

TOOL  AND  INSTRUMENT  MAKER. 
Good  organizer.  Age  35  to  40  years.  Ameri- 
can born,  good  personality.  Salary,  $250. 
Location,    Brooklyn.      0244-E. 

EXPERIENCED  TOOL  DESIGNERS,  sal- 
ary depends  on  the  man.  Location,  New- 
York.     024(i-E. 

FIRE  PROTECTION  ENGINEER.  Large 
plant  in  Detroit  requires  man  to  guard 
against  fire  hazards.  Should  be  fully  in- 
formed as  to  modern  fire-prevention  meth- 
ods, with  suflicient  training  and  educatioif 
in  electricity  and  chemistry  to  fully  appreci- 
ate hazards  of  this  sort.  In  applying,  state 
age,  draft  status,  nationality,  extent  of  edu- 
cation, detailed  experience,  present  employ- 
ment. 

TEACHING  POSITIONS.  Assistants  in 
mechanical  construction  and  electrical  engi- 
neering.    Location.  Rhode  Island.     0249-E. 

DRAFTSMEN  AND  CHECKERS.  Govern 
Tuent  work.  Location.  New  York  City. 
O2.-|0-E. 
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MECHANICAL  SUl'ERINTENTiENT  for 
textile  manufacturing  plant.  Salary,  $1,800. 
Location,    Rhode   Island.      0252-E. 

SHOP  INSPECTOR,  preferably  ■>:•  to  35 
years  of  age,  f;;miliar  with  car  construction 
or  structural  work.  Salary  about  $150.  Per- 
manent position  for  the  right  man.  Location. 
New  Jersey.      0256-E. 

MECHANICAL      ENGINEER.        Excellent 

opportunity  for  a  technical  man  with  shop 
and  drafting-room  experience  with  a  grow- 
ing concern  in  Connecticut  making  high 
grade  specialized  product.  Work  would  be 
interesting  and  c.  rries  with  it  considerable 
responsibility.  -Applicant  must  give  full  par- 
ticulars in  answering.     0257-E. 

ASSISTANT  TESTING  ENGINEER,  tech- 
nical graduate,  not  subject  to  draft,  with  ex- 
perience in  steel  heat-treatment  and  testing 
work,  wanted  by  a  growing  concern  in  Con- 
necticut, making  a  .  high-grade  specialized 
product  ;  knowledge  of  chemistry  would  be  an 
advantage.  Good  opportunity  and  work  in- 
teresting. Applicant  must  give  full  partic- 
ulars  in   answering.      0258-E. 

CONTROLLING  INTEREST  in  prosperous 
machine-tool  and  gage-manufacturing  con- 
cern to  be  sold  for  best  offer.  Present  owner 
to  enter  service.  Well-known  firm  of  wide 
reputation.      Location,    Connecticut.      0259-E. 

CAPABLE  PRACTICAL  MAN  to  take  en- 
tire business  control  of  machine  shop  build- 
ing special  machinery,  gages  and  tools.  Engi- 
neer with  business  knowledge  and  experience 
in  this  line  of  work  preferred.  Xn  interest 
in  the  business  muy  be  acquired  by  the  right 
man.      Location,   Connecticut.     0260-E. 

SALESMAN  familiar  with  the  sale,  design 
and  making  of  special  machinery,  tools,  gages 
and  fixtures,  practical  mechanical  experience 
necessary.  Good  opening  for  riglit  man. 
Location.  Connecticut.      0261-E. 

SALES  ENGINEER,  (0263-E),  technical 
graduate  familiar  with  automobile  starting, 
lighting  and  ignition  apparatus  and  electri- 
cal devices  in  general.  Experience  in  plastic 
molding  or  die  casting  would  he  advan- 
tageous. 

SERVICE  ENGINEER,  (0264-E),  need  not 
be  a  technical  graduate  but  should  be  fami- 
liar with  die  casting  and  hydraulic  press 
work. 

If  applicants  for  the  above  two  positions 
are  between  the  ages  of  21  and  31  they  should 
show  cause  for  exemption  or  have  numbers 
near  the  end  of  the  draft  call.  Prefer  a  sin- 
gle man  since  the  positions  will  require  con- 
siderable traveling  over  a  wide  territory. 
Product  is  highly  specialized  and  the  first 
two  or  three  months  of  employment  will  be 
spent  in  the  shop  and  laboratory.  Salary 
commensurate  with  experience  and  ability. 
i)203-E  and   02()4-E. 

COLLEGE  GRADUATES,  men  out  at  least 
a  year,  for  general  shop-engineering  work, 
leading  to  industrial-management  positions, 
with  growing  concern.  State  full  particu- 
lars.     Location.   New   Jersey.     0265-E. 

SHOP  SUPERINTENDENT  for  company 
manufacturing  high-speed  machinery  for 
addressing,  folding,  wrapping  and  sealing 
newspapers  for  the  mail.  Man  over  draft 
age,  must  he  resourceful  :  technical  educa- 
tion, general  rather  than  too  highly  special- 
ized experience,  with  all-round  shop  experi- 
ence, in  machine  tool  operation,  tooling  for 
production,  purchasing,  laying  out  of  shop, 
handling  men,  shop  accounting,  rate  setting, 
cost  production,  estimating.  Salary  will  de- 
pend on  the  individual  man,  his  education, 
experience  and  native  ability.  L'lcation,  Chi- 
cago.    02(ir,-K. 
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SOCIETY  AFFAIRS 


The  Journau 
Am.Soc.M.E. 


MEN  AVAILABLE 

Otihj  tnctnbers  of  the  Society  are  listed  in 
the  piibUsJu'd  notices  in  tliis  section.  Copy 
for  notices  should  be  in  hand  by  the  12th  oj 
the  months  and  the  form  of  notice  should  be 
such  that  the  initial  words  indicate  the 
classification.  Notices  are  not  repeated  in 
consecutive  issues. 

MECHANICAL  ENGINEEK,  Member,  at 
present  professor  of  meolianical  engineer- 
ing in  souttiern  university,  desires  work  for 
summer.  Available  from  ,TuDe  10  to  Sep- 
tember 10.  Has  had  shop  and  drafting-room 
experience,  familiar  with  design  of  steam 
pumps,  locomotives,  and  heating  and  venti- 
lating plants,  also  building  construction. 
E-118. 

MECHANICAL  ENGINEER,  American,  14 
years'  practical  experience  in  the  manufac- 
ture of  engineering  specialties,  machine  tools 
and  shop  equipment ;  also  power,  machinery 
and  shop  maintenance,  oxy-acetylcne.  weld- 
ing, drafting,  physical  and  experimental  de- 
partment. Familiar  with  brasses,  iron  and 
steel.  An  executive  with  initiative  and 
aggressiveness.  At  present  employed.  Will 
go  any  place.  Salary,  $2800  and  expenses. 
E-119. 

ASSOCIATE-MEMBER,  can  furnish  the 
best  of  references.  Consider  permanent  posi- 
tion with  a  strong  company.  Salary,  $2500 
to  start.      Age  32,   married.      E-120. 

MECHANICAL  ADVISER  AND  DEVEL- 
OPMENT ENGINEER.  Special-machine  de- 
signer, policy  investigator,  practical  and 
technical  education,  good  organizer  and 
systematizer.  Specialist  on  mechanical  effi- 
ciency operation.  Expert  on  substituting 
mechanical  devices  for  hand  labor.  Past  15 
years  specializing  on  designing,  developing 
and  manufacturing  up-to-date  cost  cutting 
appliances,  special  equipment,  tools  and 
labor-saving  devices  for  manufacturing  spe- 
cial product  efficiently.  Age  35.  .\ssoc.  Mem. 
Salary,  $4800.  Desire  new  connections  with 
large  corporation  contemplating  improving 
or  redesigning  its  present  manufacturing 
methods  where  above  experience  is  essential. 
Location,  vicinity  Newark  or  New  York  City. 
E-121. 


sible  position  with  large  mining  corporation 
or  with  company  handling  government  work 
and  needing  men  of  above  qualifications. 
E-125. 

MECHANICAL  ENGINEER,  CHILE,  S.  A. 
Technical  graduate,  M.  E..  1911,  married, 
age  30,  American,  with  7  years'  experience 
in.  design  along  hydroelectric  and  mechiani- 
cal  lines.  At  present  chief  draftsman  on 
construction  work  for  large  American  mining 
concern.      Available   September   1.      E-126. 

EXECUTIVE,  MANUFACTURING  AND 
MECH.iNrC.\L.  Desires  to  locate  in  Con- 
necticut. Has  wide  experience  in  the  man- 
ufacture of  interchangeable  parts  for  muni- 
tions and  general  hardware.     E-127. 

MECHANICAL       ENGINEER.  Member, 

:ige  40,  American,  22  years'  experience  on 
automatic  machinery,  automatic  press  tools 
and  deep-drawing  press  work,  12  years'  ex- 
perience in  Connecticut  brass  shops,  apd  ten 
years  with  present  employers.  Can  design, 
supervise,  organize  or  install  new  work  as 
mentioned  above.  Present  employer  best 
recommendation.      E-128. 

JUNIOR  MEMBER,  expert  in  machine  de- 
sign^ and  a  good  all-around  draftsman,  de- 
sires part  time  work  outside  of  regular  posi- 
tion.     E-129. 

EXECUTIVE  AND  PURCHASING  EN- 
GINEER, Boston  graduate,  member,  age  40, 
married,  American,  20  years*  experience  cov- 
ering the  construction,  operation,  and  main- 
tenance of  the  estimation,  appraisal  and  pur- 
chase for  manufacturing  plants.  At  present 
employed  as  assistant  chief  and  purchasing 
engineer.  Location  preferred,  New  York  City. 
E-130. 

COMBUSTION  ENGINEER.  Associate- 
member,  mechanical  engineering  graduate, 
age  30,  married,  in  class  IV  of  the  draft,  with 
five  years'  experience  in  the  combustion  of  a 
variety  of  different  American  fuels,  testing, 
investigating,  designing  and  economy  work, 
familiar  with  stokers,  and  different  types  of 
liaud-lired  furnaces  both  in  high-  and  low- 
pressure  work.  Good  record.  Capable  of 
responsible  work.  Only  permanent  positions 
ronsidered.      Minimum   salary   .$2700.      E-lSl. 


SAFETY  ENGINEER,  with  six  years" 
thorough  technical  and  practical  experience 
in  this  capacity,  with  large  steel  works  in 
Pennsylvania.      E-136. 

PRODUCTION  MANAGER,  experienced  on. 
aeronautical  engines  and  parts  and  high  pro- 
duction on  light-weight  machinery,  desires 
position  as  executive  on  Government  work. 
Expert  tool  designer  ;  experienced  in  shop  ef- 
ficiency and  cost  recording  ;  understands  alt 
classes  of  automatic-machine  work,  including 
sheet-metal  stampings.  Salary  about  $300  a 
month.      E-137. 

MECHANICAL  ENGINEER,  Member,  tech- 
nical graduate,  age  39.  desires  position  as 
engineer  or  chief  draftsman.  Expert  in  de- 
sign of  high-power  hydraulic  turbines,  gov- 
ernors, etc.,  also  shop  practice,  layout  of 
power  plants  and  design  of  general  machin- 
ery. One  year's  experience  in  a  testing  labo- 
ratory  for   machinery    and    material.      E-138. 

WORKS  MANA(;ER  ok  CiENERAL 
SUPERINTENDENT.  Member,  American,  ag& 
.">0,  married.  Thirteen  years  as  superin- 
tendent and  works  manager  of  company  man- 
ufacturing superheaters  and  other  power 
plant  specialties,  -i  thorough  understanding 
of  gray-iron  foundry,  forge,  and  machine- 
shop  practice.  Has  originated  and  developed 
machines  and  tools  and  proved  good  organizer 
and  executive  ;  previous  experience  as  erecting 
engineer  of  hydraulic  machinery.  Desires- 
position  with  growing  concern.  References. 
E-139. 

ENGINEER,  experienced  in  estimating,  cor- 
respondence and  sales,  and  in  responsible 
charge  of  important  work,  tor  general  ma- 
chinery, pneumatic,  pumping  and  pipe  work. 
Age  33  years,     .\ssociate  Member.     E-140. 

.\^SSIST.\NT  PROFESSOR  in  mechanical 
engineering  qualified  by  experience  as  a 
teacher  and  as  an  engineer.  Well  recom- 
mended.    El  41. 

WORKS  ENGINEER,  with  twenty  years' 
experience  on  engineering  and  scientific  pro- 
duction ;  thoroughly  versed  in  drafting,  in- 
spection, routing,  rate  setting,  maintenance, 
tools  and  special  machinery  ;  age  40.     E-142. 


GRADUATE  ENGINEER,  with  ten  years' 
active  and  consistent  experience  in  the  prac- 
tice of  principles  of  industrial  management, 
is  not  an  efficiency  engineer  or  cost  clerk. 
Will  associate  himself  with  a  bank  as  indus- 
trial expert  or  with  a  large  manufacturing 
enterprise  as  confidential  assistant  to  presi- 
dent or  manager,  or  will  take  charge  of  an 
executive  department  but  not  below  works 
manager.      Available    July    1.      E-122. 

MECHANICAL  ENGINEER  desires  posi- 
tion with  concern  in  Philadelphia  or  Cali- 
fornia. Technical  knowledge,  drafting  and 
shop  experience.  .\ge  .36.  Married.  Full 
particulars    on    application.      E-123. 

PLANT  MANAGER.  Executive  of  proven 
ability,  having  wide  experience  in  large  fac- 
tory management.  Broad-minded  with  all- 
round  mechanical  training  and  practical 
knowledge  of  production  methods.  Investi- 
gate. Your  time  will  not  be  wasted.  Salary 
expected,  $7500.     E-124. 

■MECHANICAL  ENGINEER  AND  EXECU- 
TIVE. Technical  graduate.  39  years  of  age. 
Six  years'  experience  in  design,  construction 
and  operation  of  ore  concentrating  plants. 
Six  years'  experience  in  sale  and  manufac- 
ture of  ore-concentrating  machinery,  includ- 
ing thorough  study  of  shop  production  and 
management.     Employed,  but  desires  respon- 


MECIIANICAL  AND  ELECTRICAL  EN- 
i;i.\EEI!.  Member.  Cornell  graduate.  About 
twenty  years'  experience  in  general  engineer- 
ing and  at  present  chief  engineer  for  a  com- 
pany operating  four  manufacturing  plants. 
Familiar  with  conveying,  elevating,  crushing, 
combustion,  heat  balances,  testing  and  gas 
and  steam  problems.  Highly  recommended 
liy  present  employer.  Minimum  salary  $.3000 
per  annum.     E-132. 

MECHANICAL  ENGINEER,  member,  tech- 
nical education,  age  40.  Sixteen  years'  ex- 
perience with  two  large  corporations  on  con- 
struction, power-plant  operation,  and  main- 
tenance work,  desires  new  connections  as 
mechanical  engineer  in  charge  of  engineering 
department,  with  medium-  to  large-size  indus- 
trial plant.     E-133. 

S.^LES  AGENT,  mechanical  engineer,  tech- 
nical graduate,  thirteen  years'  experience  in 
selling,  designing,  and  estimating,  desires  to 
represent  high-class  manufacturer  in  New 
England  territory  with  headquarters  in 
lloston.     Best  of  references.     E-134. 

CHIEF  ENGINEER  OR  MASTER  MB- 
CH.\NIC,  with  thorough  technical  and 
practical  experience,  covering  construction, 
operation,  and  upkeep  of  steel  plant.  Spe- 
cialty, metallurgical  work,  heating  and  melt- 
ing fttrnace.     E-135. 


EXECUTIVE.  Member,  age  42.  Present 
position  13  years.  Manufacturing,  drafting, 
construction,  estimating  and  sales  experience. 
Minimum  salary  $5000.  Location  New  York. 
E-143. 

MECHANICAL-ELECTRICAL  ENGINEER, 
technical  graduate  with  fifteen  years'  ex- 
perience. Thoroughly  familiar  with  engineer- 
ing construction  and  operation  of  power  sta- 
tions and  sub-stations.  At  present  assistant 
superintendent  with  large  public  service  cor- 
poration. Desires  position  as  superintendent 
or  mechanical  engineer  with  direct  responsi- 
bility and  opportunity  to  expand.     E-144. 

EXECUTIVE  OFFICER  of  leading  in- 
dustrial corporation,  American  horn  citizen, 
4S.  graduate  mechanical  engineer,  25  years' 
manufacturing  and  business  experience  in 
this  country  and  in  Europe,  as  works  man- 
ager, sales  manager  (domestic  and  foreign) 
and  subsequently  as  general  manager  and 
managing  director  of  European  subsidiary 
company  employing  3000  men.  with  head- 
quarters in  Paris.  Recently  returned  to  this 
country,  on  account  of  war  conditions,  and  at 
present  is  employed  as  manager  of  corpora- 
tion's foreign  business.  Desires  position  of 
responsibility  in  executive  or  selling  capacity, 
offering  opportunity  to  produce  results. 
Highest  New  Y'ork  and  Pittsburgh  references. 
E-143. 


ENGINEERING  SURVEY 

A  Review  of  Engineering  Progress  and  Attainment   in    Mechanical   Engineering   and    Related 
Fields,  Including  a  Digest  of  Current  Technical  Periodicals  and  Selected 

Titles  of    Engineering  Articles 


Boston  Society  of  Civil  Engineers 

At  the  last  annual  meeting  of  the  society  Prof.  George 
C.  Whipple,  of  the  Civil  Engineering  Department  of  Harvard 
University  and  the  Massachusetts  Institute  of  Technology, 
delivered  a  presidential  address  entitled  The  Engineer  as  a 
Social  Force  in  the  New  Democracy. 

In  recent  years  our  forecasting  of  the  future  has  been  on 
a  mathematical  basis  largely,  but  the  problem  has  now 
changed  to  a  social  one.  The  new  problem  is  political  and 
ethical  rather  than  physical  and  mathematical,  and  the  engi- 
neer must  join  the  other  professions  in  tbe  effort  to  solve 
this  problem. 

As  regards  the  effects  of  the  war.  Professor  Whipple  ex- 
]:iressed  his  belief  that  a  readjustment  of  political  and  social 
conditions  throughout  the  world  is  inevitable  and  that  peace 
and  tranquility  will  not  come  until  these  great  questions  are 
settled.  After  the  war  the  great  problems  of  the  day  will  be 
social  problems,  and  the  engineer  must  play  his  part  in  them. 

One  social  problem,  as  a  result  of  the  war,  will  be  that  of 
rewards.  Labor  is  going  to  demand  its  share,  and  the  engi- 
neer, who  acts  as  intermediary  between  labor  and  capital,  will 
be  needed  to  solve  the  problem.  Another  great  opportunity  is 
offered  the  engineer  for  being  a  social  force  in  the  world, 
namely,  to  bring  about  harmony  between  the  work  and  the 
worker.  Just  as  the  engineer  is  now  the  inspector  of  the  work 
performed,  he  should  also  be  the  inspector  of  the  men  who 
perform  the  work. 

The  speaker  called  attention  to  the  present  opjjortuuities 
for  engineering  work  in  foreign  fields  and  declared  that  the 
engineer  must  henceforth  think  in  terms  of  the  world. 

San  Francisco  Association  of  Members  of  the 
American  Society  of  Civil  Engineers 

At  a  recent  meeting  of  the  association  the  subject  of  dis- 
cussion was,  '■  Why  Have  Not  Engineers  Achieved  Higher 
Rank  Among  the  Professions?"  Seven  members  had  been 
asked  to  prepare  short  talks  on  the  subject  and  a  commit- 
tee was  appointed  to  study  and  bring  in  recommendations  on 
the  various  suggestions.  The  Engiiieering  News-Record  for 
March  28,  1918,  reproduces  some  parts  of  the  report  of  this 
committee. 

There  was  a  consensus  that  engineers  should  broaden  their 
general  knowledge  of  affairs;  that  in  addition  to  a  mastery  of 
the  technical  side  of  engineering  they  should  cultivate  the 
ability  to  speak  and  write  well,  and  after  graduation  en- 
deavor to  broaden  by  contact  with  other  men,  by  taking  part 
in  civic  affairs  and  by  striving  to  develop  administrative  and 
executive  ability. 

Both  the  public  and  the  engineer  would  benefit,  it  was  held, 
if  engineers  were  more  active  in  public  affairs  and  had  a 
higher  professional  standing  in  the  eyes  of  the  public  and 
the  other  professions.  If  a  change  in  the  status  of  the  engi- 
neer is  to  be  brought  about,  engineers  themselves  must  take 
the  initiative.  The  question  then  becomes,  "  What  action 
is  desirable?" 


The  first  step,  the  committee  believed,  is  to  establish  clearly- 
just  what  kinds  of  engineers  are  being  considered  and  what 
distinguishes  one  class  from  another.  The  term  "  engineer  "  or 
even  "  civil  engineer  "  is  too  broad  to  constitute  a  classifica- 
tion. As  a  starting  point,  therefore,  the  committee  suggested 
three  classes:  (1)  Those  who  plan  or  design,  (2)  those  who 
assemble  or  erect,   and    (3)    those  who  manufacture  or  sell. 

In  other  professions,  it  was  pointed  out,  there  are  sharp 
lines  of  demarcation;  the  architect  is  not  easily  confused  with 
the  builder  or  with  the  manufacturer  of  building  materials; 
the  profession  of  the  physician  is  distinct,  and  excludes  the 
druggist  and  the  chemical  manufacturer.  But  civil  engineers 
have  not  taken  pains  to  establish  such  distinctions.  Com- 
mercial activity  has  become  so  closely  identified  with  profes- 
sional activity  in  civil  engineering  that  even  those  involved 
have  difficulty  in  drawing  the  line.  The  layman  is  naturally 
less  able  to  do  so  and  therefore  a  "  civil  engineer  "  is  generally 
thought  of  as  a  man  with  more  or  less  specialized  training, 
engaged  in  a  technical  phase  of  commercial  activity. 

The  committee  pointed  out  the  need  for  further  study  along 
this  line  so  that  there  could  be  an  agreement  on  definition  and 
classification.  Objectives  particularly  desirable,  it  was  be- 
lieved, are  (1)  an  up-to-date  definition  of  what  constitutes 
a  civil  engineer;  (2)  an  up-to-date  definition  of  a  consulting 
engineer;  (3)  the  classification  of  civil  engineers  professionally 
into  the  three  groujjs  suggested,  and  (4)  a  statement  of  ethics 
or  standards  by  which  these  classifications  shall  be  established. 

Aeronautical  Society  of  America 

An  open  meeting  was  held  in  the  auditorium  of  the  Engi- 
neering Societies  Building,  April  4,  at  which  the  first  report 
of  the  investigating  committee  of  the  society  was  presented. 

After  an  investigation  of  several  months  the  committee 
found  a  good  many  features  in  the  execution  of  the  American 
aircraft  program  to  which  objections  wei'e  made — such  as  ex- 
aggerated statements  of  what  has  been  accomplished;  and 
excessively  rigorous  censorship,  which,  in  the  view  of  the  com- 
mittee,  has  interfered  with  production  and  precluded  effective 
cooperation  with  the  Government  on  behalf  of  the  American 
engineering  profession. 

As  regards  the  Liberty  motor,  it  was  stated  that  there  is  no. 
doubt  as  to  its  being  a  good  design,  but  that  the  production 
of  the  motor  has  been  unnecessarily  delayed  by  constant 
changes.  From  all  information  available  it  appears  that  while 
the  low-compression  low-altitnde  type  may  be  considered  as 
being  developed  to  such  an  extent  that  with  proper  effort 
it  can  be  turned  over  to  standardized  production  in  a  com- 
paratively short  time,  the  development  of  the  high-altitude 
type  is  still  in  its  infancy. 

Considerable  space  is  devoted  to  the  discussion  of  the  state 
of  research  and  invention  in  conne(?tion  with  the  development 
of  the  aviation  program.  It  is  stated  th;if  the  actual  situa- 
tion is  as  follows : 

The  entire  matter  is  partly  in  the  hands  of  the  Signal  Corps 
and  partly  of  the  National  Advisory  Committee  for  Aeronau- 
tics.    The  Signal  Corps  has  somewhat  over  .$2,000,000  avail- 
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able  for  this  purpose  and  is  doing  woik  of  a  very  lii^h  grade 
at  the  McCook  Field,  Dayton,  Ohio,  but  the  facilities  avail- 
:ilile  and  the  number  of  men  employed  are  entirely  iuadeqiiate 
for  the  tremendous  program  of  the  country. 

Likewise,  a  good  deal  of  research  is  being  done  at  the  Bu- 
reau of  Standards,  chiefly  in  connection  with  development  of 
the  Liberty  motor.  Here,  again,  the  work  is  of  the  highest 
grade,  but  the  staff  is  small  and  the  facilities  limited  to  such 
an  extent  that  only  matters  of  the  most  vital  importance  can 
be  carried  out. 

The  National  Advisory  Committee  was  organized  long  be- 
fore the  United  States  entered  into  the  war,  and  consists  of  a 
few  men  who  have  many  other  and  onerous  duties  to  perform. 
The  committee  has  at  its  command  no  laboratory  facilities  for 
testing  out  inventions  and  no  organized  technical  staff  for 
their  consideration.  The  appropriation  asked  by  the  commit- 
tee for  the  next  year  is  only  .$'260,00r),  an  amomit  entirely  in- 
adequate for  properly  handling  inventions  affecting  the  pro- 
gram which  may  easily  run  into  several  billions  of  dollars. 

The  investigating  committee  suggested  that  the  National  Ad- 
visory Committee  for  Aeronautics  be  reorganized  into  a  mod- 
ern and  adequate  body  with  ample  laboratory  facilities  and  a 
staff  of  men  who  would  devote  their  entire  time  to  the  con- 
sideration of  new  inventions.  An  adequate  appropriation  of 
something  like  $25,000,000  should  be  granted  to  the  committee. 
Representative  John  Q.  Tilson,  of  Connecticut,  in  discuss- 
ing the  report,  stated  that  he,  as  well  as  the  Aeronautical  So- 
ciety of  America,  had  only  an  attitude  of  extreme  friendliness 
to  the  Aircraft  Administration.  He  ascribed  at  least  some  of 
the  delays  in  the  execution  of  the  program  to  two  causes: 
Fii-st  and  foremost,  the  fact  that  the  production,  which  is  a 
purely  industrial  problem,  was  placed  in  the  hands  of  the 
Army,  which  means  men  who,  however  highly  fitted  for  the 
performance  of  their  direct  duties,  were  not  equipped  with 
the  knowledge  and  experience  necessary  to  handle  the  great 
and  noble  problems  involved  in  putt-ng  through  the  construc- 
tion of  machines  running  into  something  like  a  billion  dollars. 
Men  liave  been  called  from  the  outside,  from  the  industries, 
but  they  were  put  into  uniforms,  and  in  this  way  made  sub- 
ject to  orders  from  men  who,  while  superior  to  them  in  mil- 
itary rank,  knew  far  less  of  the  direct  industrial  problems  in- 
volved. Machine  construction  ought  to  be  in  liands  of  cap- 
tains of  Industry,  and  not  majors  and  captains  of  the  Army. 
The  other  cause  of  delay,  of  considerably  lesser  importance, 
was  the  constant  desire  to  improve  things  and  the  delays  due 
to  tinkering  with  designs,  which,  in  many  cases,  liave  already 
l^roved  their  worth  abroad.  Representative  Tilson  expressed 
his  conviction  that  the  aircraft  progi'am  in  particular,  and  the 
munitions  program  generally,  are  practically  at  the  end  of 
their  past  errors  and  that  new  and  startling  results  on  a 
really  big  scale  may  be  expected. 

A  more  complete  abstract  of  the  report  of  the  investigat- 
ing committee  will  be  found  in  the  Iron  Trade  Review,  April 
11.  1P18.  A  practically  complete  report  of  the  addresses  at 
the  meeting  was  published  in  the  Air  Service  Journal,  April 
11,  1918. 

German  Textile  Use  of  Nettles 

Stinging  nettle  fiber  as  raw  material  for  the  textile  industry 
is  in  use  in  a  varying  degree  in  Germany,  Austria,  Denmark 
and  Switzerland  as  a  result  of  the  shortage  of  cotton  caused 
by  the  war. 

The  British  Board  of  Trade,  which  has  been  watching  the 
l^rogress  in  the  use  of  the  nettle,  has  issued  a  report,  calling 


attention  to  the  danger  of  ignoring  a  substitute  which  may 
become  a  serious  competitor  with  staple  industries  before  the 
full  extent  of  the  risk  has  been  appreciated.  Believing  this 
to  be  the  case  with  the  stinging  nettle,  and  hoping  to  make 
Germany  independent  of  supplies  of  foreign  cotton,  the  Ger- 
mans have  studied,  tested  and  adopted  it  as  a  war  necessity. 

Large  quantities  were  collected  in  the  summer  of  1916  under 
the  provision  Nessel  faser  Verwertungsgesellschaft,  the  new 
German  war  company,  holding  an  exclusive  right  to  purchase, 
if  necessary  by  compulsion,  all  stems  of  stinging  nettles 
(Urtica  Diocia),  whether  native  or  imported.  This  company 
claimed  that  a  tissue  was  obtained  from  the  fiber  comparing 
favorably  with  that  manufactured  from  American  cotton. 
When  mixed  with  wool,  a  cloth  of  soft  texture,  resembling 
expensive  woolen  material,  but  much  cheaper  and  easily  dyed, 
is  said  to  be  produced,  although  this  claim  is  not  confirmed. 
Bv  adding  flax,  cloth  of  other  characteristics  is  obtained. 

In  Denmark,  a  government  committee  exjierimented  with 
nettles,  paying  for  them  at  the  rate  of  7  kroner  per  100  kilo- 
grams. For  textiles,  only  the  fibrous  part  of  the  plants  is 
necessary,  and  the  committee  favored  the  putrefaction  method 
of  separating  this  from  the  rest  of  the  nettle.  The  main  points 
of  this  method  are : 

1  The  nettles  are  harvested  in   September  and  October,  and 

are  stacked  like  straw  through  the  winter 

2  Tops  and  leaves  are  removed 

3  Stalks  are  rotted  either  (a)   in  a  "  rotting  dam,''  consisting 

of  a  wooden  cage  sunk  in  a  lake  or  other  natural  water, 
or  (6)  in  hot  water.  The  former  process  takes  fourteen 
and  the  latter  four  days  with  the  water  at  a  temperature 
of  30  deg.  cent.  Experiments  are  still  continuing  to  define 
the  correct  heat  and  time 

4  Stalks  are  dried  in  the  open  air 

5  Stalks  cracked  in  a  breaker 

6  Stalks  teased  on  a  teasing  board  with  a  wooden  knife 

7  Fiber  combed  through  a  large  iron  comb  or  hackle,  which 

finally  removes  all  the  remaining  wood. 

The  fiber  is  then  ready  for  the  ropewalk  or  the  spinning. 

One  of  the  difficulties  of  the  putrefaction  process  is  the  pres- 
ence of  bacteria.  Two  prevalent  sorts  have  been  discovered, 
a  beneficial  and  a  harmful.  It  is  said  the  harmful  species  can 
be  removed  by  steeping  the  nettles  in  running  water  for  two 
or  five  hours  before  commencing  to  treat  them.  Experiments 
are  being  conducted  in  the  pure  cultivation  of  these  bacteria 
with  a  view  to  finding  a  simpler  method  of  putrefaction. 
[.ToiirnaJ  of  Commerce.  March  22,  1918,  pp.  2  and  13.) 

Course  to  Train  Drafted  Men  for  Technical 
Employments 

A  war-emergency  course  to  train  conscripted  men  for  ma- 
chine-shop occupations,  blacksmithing,  sheet-metal  working, 
and  pipe  fitting,  has  been  prepared  by  the  Federal  Board  for 
Vocational  Education  and  will  be  distributed  to  the  schools 
throughout  the  country  as  soon  as  it  can  be  printed.  If  is 
known  as  Bulletin  No.  8. 

"  There  is  a  critical  and  constantly  growing  need  for  many 
thousands  of  mechanics  and  technicians  for  Army  occupa- 
tions carried  on  in  and  behind  the  lines  of  the  United  States 
Army,"  declares  the  Board  of  Vocational  Education.  "  Many 
of  these  workers,  already  experienced  in  similar  occupations 
of  civil  life,  will  be  secured  through  the  draft  and  possibly 
through  voluntary  enlistment.  It  is  recognized  by  those  in  a 
position  to  know  that  the  quotas  thus  obtained  will  not  be 
sufficient,  and  that  it  will  be  necessary  to  give  special  train- 
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iiif>'  to  many  thousands  of  men  for  various  opeupatious  and 
iu  various  ways.  The  War  Department  has  taken  definite 
steps  to  provide  for  this  training  systematically  through  Army 
schools  and  in  some  instances  at  cantonments,  but  largely  at 
the  industrial  trade,  and  engineering  schools  of  the  country." 
The  Federal  Board  for  Vocational  Education  is  acting  for 
the  War  Department  in  preparing  these  courses  of  study  and 
in  dealing  witli  the  State  authorities  in  charge  of  the  school 
work.  Men  who  take  these  courses,  it  is  declared,  "  should  not 
he  led  to  believe  that  they  are  learning  a  trade.  They  are 
serving  their  country  by  learning  to  do  a  special  job  well, 
thoush  to  some  e  tent  this  training  may  be  beneficial  to  them 
in  after  life."     (Official  BulU.in,  March  29.  1918.  p.  7) 

International  Air  Traffic  Company 

According  to  the  Neue  Freie  Prcf^ae,  .January  4,  a  new  com- 
jjany  has  been  formed  in  Austria-Hungary  styled  the  Inter- 
national Air  Traffic  Company  (Internationale  Luftverkehr- 
Aktiengesellschaft,  abbreviated  "Hag").  It  is  intended  that 
the  "  Hag  "  shall  at  first  undertake  the  conveyance  of  letters 
and  parcels  on  the  route  Hamburg-Berlin-Dresden-Vienna- 
Budapest-Belgrade-Sotia-Constantinople.  From  points  in  this 
main  line  numerous  branch  lines  will  run  to  the  most  important 
cities  and  traffic  centers  of  Germany  and  Austria-Hungary, 
so  that,  according  to  present  intentions,  the  whole  of  Central 
Europe  will  be  covered,  at  no  very  distant  date,  with  a  close 
network  of  air  lines.  Passengers  will  be  carried  as  well  as 
postal  matter. 

Steps  are  to  be  taken  to  form  separate  companies  in  Austria 
and  Hungary.  The  promoters  are  iu  touch  with  interests  in 
Germany,  so  that  there,  too,  a  company  will  shortly  be  formed 
in  close  connection  with  the  Austrian  and  Hungarian  enter- 
prises. The  Austrian  and  Hungarian  post-office  administra- 
tion, even  before  the  war,  had  begun  negotiations  for  a  con- 
tract for  postal  dispatch,  which  can  only  be  definitely  concluded 
when  the  "Hag"  is  ready  to  commence  its  service;  negotia- 
tions, however,  with  municipal  authorities  have  already  com- 
menced there  with  a  view  to  providing  landing  places  suitably 
equipped  in  all  the  towns  covered  by  the  new  air  service. 

Meanwhile  the  legal  committee  of  the  Hungarian  Aero  As- 
sociation has  made  an  agreement  with  the  Austrian  Aero  Club 
and  the  Imperial  German  Aero  Club  of  Berlin  that  the  con- 
templated interassociation  conference  for  the  purjjose  of  estab- 
lishing uniform  laws  for  the  air,  to  which  those  in  Bulgaria, 
Turkey  and  Poland  interested  in  the  matter,  are  to  be  invited, 
shall  take  place  in  Budapest  in  the  second  half  of  1918. 
{Christian  Science  Monitor,  March  20,  1918.  p.  9.) 

The  New  U.  S.  Enfield  RiHe 

The  Chief  of  Ordnance  authorizes  the   following: 

American  troops  are  armed  with  a  faster-firing  and  more 
4iccurate  rifle  than  used  by  the  Germans,  according  to  our 
espert   designers,   manufacturers    and    marksmen. 

The  superiority  claimed  for  the  American  weapon  is  suj)- 
ported  on  three  counts:  1,  quicker  firing  as  a  result  of  bolt- 
liandle  design ;  2,  easier  and  quicker  sighting  as  a  result  of 
sight  design;  3,  greater  accuracy  of  bullet  flight  as  a  result 
of  bullet  desig-n,  and  greater  mechanical  accuracy  of  chamber 
and  bore.     Each  of  these  points  is  e  plained  hereafter. 

In  both  the  attack  and  the  defense  of  trench  position  the 
rifles  are  fired  without  removing  them  from  the  shoulder  at  a 
rate  called  "  rapid  fire,"  which  is  the  most  rapid  rate  of  ma'j;a- 
zine  fire  consistent  wdth  quick  accuracy. 


When  tlie  Mauser  rifle,  with  which  the  German  troops  are 
now  armed,  was  designed  in  1898,  no  one  could  foresee  the 
development  of  "rapid  flre "  from  the  shoulder  which  fol- 
lowed, and  tile  necessity  for  which  is  emphasized  liy  ]>reseiit- 
day   trench   warfare. 

In  all  modern  rifles  a  "  bolt  handle "  is  used  to  lock  the 
carriage  in  the  chamber  for  firing.  After  each  shot  the  right 
hand  must  leave  the  trigger,  grasp  the  bolt  handle,  eject  the 
empty  shell,  tlirust  home  another  cartridge — all  done  by 
movements  of  the  bolt  handle — and  then  push  the  bolt  handle 
into  the  position  which  again  locks  the  cartridge  chamber. 
Thus  the  position  of  this  bolt  handle  in  reference  to  the  trigger 
is  of  great  importance  to  rapidity  of  fire. 

The  Mauser  rifle  has  the  bolt  handle  projecting  horizontally 
from  the  rifle  so  that,  in  locking  the  bolt  for  firing,  the  index 
or  trigger  finger  is  left  several  inches  above  the  trigger. 

In  the  United  States  rifle  (model  of  1917,  popularly  called 
the  modified  Enfield)  the  bolt  handle  is  bent  not  only  down, 
but  also  an  inch  to  the  rear  so  that  upon  locking  the  bolt  for 
firing  the  index  finger  is  guided  naturally  into  position  for 
firing.  This  feature  was  adopted  from  the  British  Enfield 
rifle,  model  of  1914,  as  made  in  America  for  Great  Britain. 
The  speed  of  flring  thus  gained  is  considerable.  (Offiiial 
Bulletin,  March  21,  1918,  p.  13) 

Proposed  Screw-Thread  Commi-ssion 

A  bill  is  now  before  the  House  of  Representatives,  introduced 
by  Representative  John  Q.  Tilson,  of  Connecticut,  to  establish 
a  national  standard  of  screw  threads.  In  the  record  of  the 
House  was  placed,  among  other  arguments,  a  strong  jjlea  for 
the  enactment  of  the  bill  forwarded  by  Calvin  W.  Rice,  Secre- 
tary of  The  American  Society  of  Mechanical  Engineers.  The 
early  passage  of  this  legislation  was  urged  by  all  the  witnesses, 
several  of  them  declaring  that  the  entire  munition  ])roduetion 
program  of  the  United  States  had  been  seriously  delayed 
through  lack  of  standardization,  and  especially  because  of  the 
faOure  of  various  Government  departments  and  manufacturers 
to  reach  an  understanding  as  to  screw-thread  tolerances. 

The  bill,  as  reported,  provides  that  the  commission  shall  be 
composed  of  the  Director  of  the  Bureau  of  Standards,  who 
shall  act  as  eliairman,  one  commissioned  officer  of  the  Army 
and  one  of  the  Navy,  the  remaining  two  members  to  be  ap- 
pointed by  the  Secretary  of  Commerce,  one  of  whom  shall  be 
chosen  from  nominations  made  by  The  American  Society  of 
Mechanical  Engineers,  and  the  other  from  nominations  made 
by  the  Society  of  Automotive  Engineers.  It  may  be  the  duty 
of  the  commission  to  ascertain  and  establish  standards  for 
screw  threads,  which  shall  be  submitted  to  the  Secretaries  of 
War,  the  Navy  and  Commerce  for  their  acceptance  and  ap- 
proval. Such  standards  as  are  thus  accepted  and  approved 
"  shall  be  adopted  and  used  in  the  several  manufacturing 
plants  under  control  of  the  War  and  Navy  Departments,  and, 
so  far  as  practicable,  in  all  specifications  for  screw  threads 
in  proposals  for  manufactured  articles,  parts  and  materials 
to  lie  used  under  the  direction  of  these  departments."  The 
Secretary  of  Commerce  is  directed  to  promulgate  all  such 
standards  for  use  by  the  public  and  cause  the  same  to  be  dis- 
tributed as  a  public  document.  The  members  of  the  commis- 
sion are  to  serve  without  compensation.  The  bill  imposes  no 
penalty  for  failure  to  conform  to  the  standard  established, 
and  it  is  believed  that  no  other  consideration  is  necessary  to 
induce  manufacturers  to  accept  the  standards  that  have  been 
adopted  by  the  Government  and  will  be  enforced  as  to  Govern- 
ment contracts.     (The  Iron  Age,  April  4,  1918,  pp.  870-871.) 
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This  Month's  Abstracts 

Two  papers  abstracted  in  tliis  issue  deserve  especial  men- 
tion. First  is  a  paper  by  Harold  Jett'reys  in  the  Philosophi- 
cal Magazine  presenting  a  mathematical  treatment  of  the 
problem  of  evaporation.  The  writer  treats  it  as  one  of 
gaseous  difl'usion  and  derives  an  equation  for  evaporation 
identical  in  form  with  those  that  determine  the  transference 
of  heat  and  momentum.  In  fact,  an  equation  is  derived  where, 
for  the  case  of  transference  being  due  to  turbulence  only,  the 
coefiicient  k  has  the  same  value  in  evajjoration  as  it  has  in 
transference  of  heat  and  momentum.  This  gives  a  definite 
physical  meaning  to  the  phenomenon  of  evaporation  that  may 
prove  to  be  of  great  interest  for  the  inverse  question  of  con- 
densation of  vapors  and  drying  of  air. 

Another  paper  of  great  interest  is  one  by  Albert  E.  Guy 
in  the  Journal  of  the  American  Society  of  Naval  Engineers. 
In  discussing  the  lateral  flow  of  water  under  low  heads  the 
writer,  among  other  things,  shows  that  the  so-called  varying 
flow-head  theory  is  untenable  and  also  that  the  usual  assumption 
that  the  pressure  within  the  jet  in  the  case  of  flow  through  a 
thin-plate  orifice  is  atmospheric,  is  erroneous,  and  the  common 
practice  in  measuring  the  flow  through  a  horizontal  orifice 
by  means  of  the  pilot  tube  with  the  pointed  end  of  the  tube 
placed  along  the  horizontal  diameter  is  wrong  with  such  heavy 
fluids  as  water,  since  it  results  in  showing  a  velocity  and  con- 
sequently a  volume  greater  than  the  actual.  A  rather  novel 
theory  is  offered  to  explain  the  generation  of  the  velocity  of 
flow  of  water  issuing  from  a  container  through  a  lateral  orifice 
into  the  atmosphere. 

Fundamental  systems  for  steam-turbine  alternators  are  dis- 
cussed from  a  practical  point  of  view.  Among  other  things 
is  given  a  formula  for  the  loss  on  static  head  equivalent  to 
the  resistance  to  the  passage  of  air  through  a  round  or  square 
sheet-metal  air  duet. 

The  use  of  spruce  in  aeroplane  construction  is  considered 
on  the  basis  of  tests  made  by  the  Forest  Products  Laboratory 
of  the  Forest  Service,  including  the  relation  of  shrinkage  to 
specific  gravity.  In  this  connection  the  tests  have  proved  that 
spruce  tends  to  show  a  greater  shrinkage  in  heavier  pieces 
than  in  light  pieces,  and  as  a  result  of  this  pieces  of  low 
weight  are  likelj-  to  cause  less  trouble  from  shrinkage  than  the 
heavier  and  stronger  pieces. 

Substitutes  in  the  German  electrical  industry  are  briefly 
discussed  in  an  al)stract  from  a  British  publication. 

In  the  section  Evaporation  two  tests  are  reported  from  the 
Journal  of  the  American  Society  of  Naval  Engineers,  one  of 
a  Reilly  multicoil  evaporator  and  the  other  of  a  "  jetflo " 
regenerative  evaporator.  The  tests  on  the  latter  are  reported 
in  some  detail. 

Jean  Rey,  in  the  Proceedings  of  the  French  Academy  of 
Sciences,  presents  a  paper  on  the  entropy  diagram  of  gasoline. 
The  interesting  part  of  this  paper,  which  will  be  more  fully 
abstracted  in  an  early  issue,  lies  in  the  fact  that  the  thermal 
properties  of  gasoline  appear  to  be  directly  opposite  to  those 
of  water.  For  example,  the  saturated  vapor  of  ordinary 
gasoline  is  superheated  through  fall  of  pressure. 

The  engines  of  the  German  "  Gotha  "  biplane  are  described 
with  their  half-compression  gear.  The  water  pump  and  the 
air  pump  are  also  described  and  illustrated. 

Annealing  by  muffle  and  pot  ovens  is  discussed  in  a  paper 
by  Joseph  B.  Deisher.  Among  other  things  the  writer  em- 
phasizes the  great  importance  of  maintaining  a  proper  rate 
of  cooling,  particularly  where  it  is  desired  to  complete  the 
annealing  process  in  the  shortest  time  possible. 

A  new  pressure  table  for  Elev  lead  crushers  is  discussed 


on  the  basis  of  the  discovery  made  by  11.  W.  R.  Mason: 
namely,  that  lead  crushers  have  the  capacity  of  self-annealing, 
which  is  a  function  of  the  degree  of  decrement  (or  degree 
of  resistance  developed)  and  of  time.  This  discovery,  which 
is  of  immediate  interest  of  course  to  manufacturers  of  muni- 
tions, may  also  prove  of  a  much  wider  interest  in  view  of  the 
fact  that  the  whole  subject  of  the  physical  properties  of  lead 
is  likely  to  undergo  a  profound  reconsideration  in  the  near 
future.  Thus,  it  has  already  been  stated  that  the  accepted 
\alue  of  the  atomic  weight  of  lead  may  have  to  be  changed 
and  that  possibly  lead  may  have  more  than  one  atomic  weight. 

The  influence  of  winter  temperatures  on  locomotive  capacity 
is  discussed  by  W.  L.  Bean,  Mem.Am.Soc.M.E.,  who  states^ 
that  a  drop  in  temperature  decreases  the  capacity  of  the  boiler 
and  also  greatly  increases  the  train  resistance,  because  of  the 
increase  of  journal  friction  with  the  increase  in  the  viscosity 
of  the  lubricant.  In  this  way  cold  weather  appears  to  cut  down 
the  efficiency  of  train  operation  at  both  ends.  The  writer 
gives  an  interesting  table  showing  the  number  of  engines 
which  would  have  to  be  added  in  a  normal  December  and  a 
normal  January  to  make  up  for  the  loss  of  operating  effi- 
ciencies due  to  winter  temperature  as  comjiared  with  summer 
conditions. 

In  the  section  Research  special  attention  is  called  to  the 
description  of  the  aerodynamic  laboratory  of  the  Leland  Stan- 
ford Jr.  University  by  Prof.  Wm.  F.  Durand,  Mem.Am.Soc. 
M.E.  Some  of  the  instruments  in  this  laboratory  have  been 
developed  especially  for  aerodynamic  work,  and  the  laboratory 
promises  to  become  an  important  auxiliaiy  for  the  testing  of 
design  factors  of  aeroplanes.  The  equipment  for  testing  of 
air  propellers  appears  to  be  especially  complete. 

A  description  of  an  installation  where  an  air  heater  is  pro- 
vided for  each  boiler  is  abstracted  from  a  British  publication. 

From  The  Iron  Age  is  abstracted  an  article  describing  and 
illustrating  a  novel  type  of  boiler  baffles  made  of  a  refractory 
composition  shipped  in  plastic  condition  and  having  a  co- 
efficient of  expansion  so  small  that  the  shape  of  the  baffle- 
practically  does  not  change  through  variation  of  temperature. 
It  is  claimed  that  this  permits  of  securing  a  highly  airtight 
baffle. 

An  abstract  of  an  article  in  Power  gives  particulars  of  a 
modified  method  of  handling  boiler  pumps  devised  to  prolong 
the  average  life  of  economizers.  In  this  case  the  arrangement 
is  such  that  all  economizers  get  the  water  from  the  primary 
heater  at  a  low  operating  pressure,  the  pump  being  in  two- 
stages  as  shown  in  the  illustration. 


■■  Torcrete  "  is  a  reinforced  concrete  specially  prepared  for 
ship  construction  and  is  said  to  bear  about  the  same  relation 
to  ordinary  concrete  as  rolled  steel  does  to  east  iron.  Instead 
of  being  poured  in  forms  the  materials  are  shot  in  place  by 
means  of  compressed  air  with  the  "  tector,"  a  new  type  of 
concrete  blower.  The  processes  are  the  invention  of  a  Mr.. 
Weber.  The  preparation  is  discharged  on  layers  of  steel 
fabric  or  wire  mesh,  and  there  may  be  as  many  layers  as  is 
necessary  to  produce  the  required  thickness,  the  layers  them- 
selves massing  with  one  another  so  as  to  form  a  perfect  solid. 
It  is  claimed  the  torcrete  vessels  are  lighter  than  wooden 
ships,  built  in  shorter  time  and  at  lower  cost  than  any  other 
type  of  concrete  ships,  and  that  the  method  of  construction  is: 
adapted  to  any  size  of  craft  or  any  form  of  metal  that  may  be 
desired.  A  vessel  of  3200  tons  displacement  lias  been  con- 
tracted for  by  the  Southern  Oil  and  Transportation  Com- 
pany.    (Philadelphia  Public  Ledger,  April  6,  1018,  p.  17) 
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For  Articles  on  Subjects  Relating  to  the  War,  see  Aeronautics,  Engineering  Materials, 

Machine  Tools,  Munitions,  Varia 


Aeronautics  (See  also  Internal-Combustion  Engines  and 
Engineering  Materials) 

The  Theoretical  Basis  op  ]\Iodel  Strength  Tests  for 
Aeroplane  Structures,  W.  L.  Cowley,  and  H.  Levy.  Engi- 
neering, vol.  10.5,  no.  2722,  March  1,  1918,  pp.  219-221. 
(to  be  continued. ) 

Points  in  British  Air  Policy.  Automotive  Industries, 
vol.  38,  no.  14,  April  4,  1918,  pp.  676-679.  Based  partly  on  a 
debate  in  the  House  of  Commons  on  February  21  and  also  on 
articles  in  British  medical  jDeriodicals.  The  most  interesting 
part  of  it  is  that  referring  to  medical  attention  to  air  pilots 
and  influences  affecting  them  in  flight. 

The  Air  Force  Estimates.  Aeronautics,  vol.  14,  no.  223 
(New  Series)  February  27,  1918,  pp.  194-199.  Same  as  the 
preceding  abstract,  with  the  difference  that  the  text  of  the  de- 
l)ate  is  given  more  completely. 

Aeroplane's  Parts  at  a  Glance.  Aerial  Age  Weekly,  vol. 
7,  no.  1,  March  18,  1-18,  pp.  52-53,  3  figs. 

The  Recent  and  Future  Growth  op  Aerial  Law;  Lecture 
I,  National  and  Imperial  Laws,  Dr.  H.  D.  Hazeltine.  Aero- 
nmitics.  vol.  14,  no.  230  (New  Series)  March  13,  1918,  pp. 
230-231. 

Air  Engineering  (See  also  Steam  Engineering) 

Ventilation  Systems  por  Steam  Turbine  Alternators, 
E.  Knowlton  and  E.  H.  Freiburghouse.  In  modern  turbo- 
generators as  much  as  six  times  (or  possibly  more)  the  power 
is  secured  from  a  pound  of  material  as  was  in  the  first  large 
units.  This  means  that  proportionate  quantities  of  heat  must 
be  dissipated  per  pound  of  material,  and  to  prevent  serious 
rise  in  temperature  special  means  of  cooling  are  necessai-y. 
For  turbo-generators  some  sort  of  forced  ventilation  is  usual. 

The  quantity  of  air  required  for  cooling  the  generator  de- 
pends on  several  factors  in  design,  but  in  general  varies  ap- 
proximately with  the  total  losses  of  the  machine  minus  those 
in  the  bearings. 

The  usual  arrangement  is  that  the  air  passing  through  the 
generator  may  be  admitted  and  discharged  wholly  outside  the 
turbine  room  or  wholly  inside,  or  partly  inside  and  partly 
■outside.  This  allows  considerable  control  of  generator  and 
turbine-room  temperatures  throughout  the  year,  and  during 
*he  coldest  weather  the  air  that  is  passed  through  the  generator 
may  be  admitted  from  and  discharged  inside  the  station.     A 


suggestion  is  made  to  use  the  heated  air  discharged  from  the 

alternator  for  combustion  under  the  boilers. 

The  design  of  air  ducts  is  carefully  analyzed  and  formula? 

given.    The  difference  in  pressure  expressed  in  inches  of  water 

necessary  to  pass  the  air  through  the  duct  is  expressed  as  the 

loss  in  static  head,  the  duct  being  assumed  to  be  round  or 

square  sheet  metal.     This  loss  is  then 

H  =  [«  +  ?<+(c/39)]H« 

where  H,  =  the  velocity  head 

a  =  the  numljer  of  right-angle  turns 

b  =  the  number  of  abrupt  reductions  in  area 

c  =  the  length  of  duct  -f-  diameter  of  duct. 

Attention  is  called  to  the  importance  of  maintaining  the 
alternator  and  ducts  free  of  dirt.  In  view  of  the  fact  that 
little  data  are  available  on  the  difference  in  operating  tempera- 
ture between  a  clean  and  a  dirty  machine,  the  following  results 
of  two  tests  on  machines  in  commercial  service  are  of  interest. 
The  loads  were  the  same  under  both  conditions : 

Dirty         Clean 

Machine  1 — Rise  of  armature  winding,  deg 54  3T 

Machine  2 — Rise  of  armature  core,  deg 54  41 

For  cleaning  the  air  an  air  washer  is  claimed  to  be  prefer- 
able to  screens.  But  if  an  air  washer  is  used,  it  is  quite  im- 
portant that  all  free  or  entrained  water  be  removed  from  the 
air  before  it  leaves  the  washer.  The  operation  with  air  washers 
is  discussed  in  detail.  (General  Electric  Review,  vol.  21,  no.  4, 
April  1918,  pp.  240-246,  5  figs.,  5  tables.) 

Testing  an  Air  Compressor,  Walter  S.  Weeks.  Data  of 
tests  of  an  air  compressor  as  carried  out  at  the  University  of 
CaJifornia  for  the  purpose  of  giving  an  answer  to  the  follow- 
ing two  questions:  How  much  does  the  compressed  air  cost? 
and  is  the  compressor  doing  all  that  it  should?  In  the  course 
of  this  investigation  a  highly  interesting  chart  of  nozzle  dis- 
charge was  developed. 

The  paper  suggests  that  all  makers  of  air  compressors  should 
agree  on  a  standard  method  of  testing,  and  it  is  further  sug- 
gested that  a  compressor  be  guaranteed  with  respect  to  horse- 
power iiiput  per  100  cu.  ft.  of  air  delivered,  with  the  way  of 
measuring  the  air  carefully  determined.  {Mining  and  Scientific 
Press,  vol.  116,  no.  14,  April  6,  1918,  pp.  479-482,  2  figs.) 

Engineering  Materials 

The  Use  op  Spruce  in  Aeroplane  Construction,  J.  A. 
Newlitt.  The  paper  presents  data  obtained  by  the  Forest 
Products  Laboratory  of  the  Forest   Service.     It  gives  some 
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general  information  relative  to  the  species  ami  conditions  of 
j^rowth  of  spruce,  the  influence  of  moisture  .conditions  on  aero- 
plane stock,  and  the  relation  of  density  to  moisture  content, 
shrinkage  and  strength.  As  density  is  recommended  as  the 
best  criterion  of  strength  qualifications,  methods  of  determin- 
ing densitj'  or  specific  gravity  are  included. 

Spruce  follows  the  general  law  of  timber  in  regard  to 
strength  properties  and  weight :  namely,  all  the  strength  values 
increase  in  proportion  to  the  specific  gravity.  Two  curves  are 
given  showing  the  variation  of  modulus  of  elasticity  and  maxi- 
mum crushing  strength  with  changes  in  specific  gravity.  It  is 
found,  among  other  things,  that  clear  wood  with  specific  grav- 
ities of  0.33  (based  on  value  when  green)  or  over  0.36  (when 
based  on  oven-dry  value)  would  seldom  run  below  4500  lb.  per 
sq.  in.  in  modulus  of  rupture  or  below  2000  lb.  per  sq.  in.  in 
maximum  crushing  strength  along  the  grain  when  green.  Dry- 
ing to  the  condition  of  aerojilane  stock  would  increase  thess 
minimum  strength  figures  to  about  8000  lb.  and  4000  lb.  per 
sq.  in.,  respectively. 

The  conditions  of  moving  material  at  the  aeroplane  factories 
are  such  that  there  must  be  of  necessity  a  wide  variation  in 
the  moisture  content  of  machined  material,  the  factors  affect- 
ing this  moisture  content  being :  variations  in  the  original 
moisture  content,  position  of  the  specimen  in  the  pile  or  con- 
ditioning chamber,  and  the  difference  in  density  of  individual 
pieces  which  cause  them  to  dry  at  different  rates.  It  has  been 
generally  observed  that  of  two  pieces  of  the  same  species  but 
different  in  density,  the  lighter  piece  will  dry  the  more  rapidly. 
The  laboratory  obser\'ations  lead  to  the  belief  that  a  variation 
of  as  much  as  10  per  cent  in  the  moisture  content  of  the  mate- 
rial as  it  goes  through  the  machine  may  be  expected,  although 
no  data  on  this  point  are  available. 

The  relation  of  shrinkage  to  specific  gravity  is  given  in  the 
form  of  a  chart,  the  law  in  this  ease  being  expressed  as  a 
straight  line. 

Good  spruce  may  be  assumed  to  shrink  about  12.5  per  cent 
from  the  green  to  the  oven-dry  condition.  Were  the  material 
allowed  to  stand  for  several  weeks  at  approximately  the  hu- 
midity condition  of  the  assembling  room  before  manufacture, 
it  would  probably  all  arrive  at  about  a  uniform  and  suitable 
moisture  content,  but  under  the  forced  conditions  which  exist, 
it  is  safe  to  assume  that  the  better  pieces  of  machined  timber 
frequently  have  at  least  5  per  cent  more  moisture  than  they 
will  ultimately  have.  Tliis  change  of  5  per  cent  moisture, 
which  may  occur  between  the  time  of  machining  the  part  and 
its  final  use,  might  cause  a  reduction  in  one  dimension  of  nearly 

2  per  cent  and  in  the  other  of  nearly  5  per  cent,  an  amount 
of  change  sufficient,  for  example,  in  a  built-up  propeller  to 
split  and  twist  it. 

An  important  part  brought  out  by  the  tests  is  that  spruce 
tends  to  show  a  great  shrinkage  in  heavier  pieces  than  in  light 
pieces.  Consequently,  pieces  of  low  weight,  which  would  be 
considered  of  low  quality,  would  not  cause  so  much  trouble 
from  shriid^age  as  the  heavier  and  stronger  pieces.  Hence,  by 
throwing  out  material  on  account  of  a  very  slight  undersize, 
except  where  the  dimensions  are  taken  immediately  after  ma- 
chining, higher-quality  pieces  are  likely  to  be  excluded. 
[Aerial  Aye  Weekli/.  vol.  7,  no.  3,  April  1,  1918,  pp.  162-163, 

3  figs.,  ep) 

Acid-Resisting  Iron.  Brief  abstract  of  a  ])aper  read  by 
Sidney  J.  Tongay  before  the  London  Section  of  the  Society 
of  Chemical  Industry  on  March  4. 

The  paper  discussed  in  detail  the  troubles  encountered  in 
making  acid-resisting  iron,  due  to  its  great  shrinkage  and  the 
l)ossibility  of  some  of  the  compounds  separating  out  during 


pro.-ess  of  cooling  and  forming  eutectics.  Some  tests  recently 
made  at  the  Manchester  School  of  Technology  showed  that 
these  eutectics  consist  largely  of  phosphorus  and  silica.  These 
ditfi 'ulties  were  largely  overcome  by  suitable  furnaces  and 
improved  manipulation  in  mixing  the  metal. 

The  paper  gives  the  physical  constants  of  acid-resisting  iron 
as  compared  with  cast  iron.  The  heat-transmitting  power  of 
acid-resisting  iron  has  been  calculated  at  ten  times  that  of 
stoneware  or  quartz,  which  makes  it  possible  to  make  the  parts 
much  smaller.  {Tlie  Prtictictil  Engineer,  vol.  57,  no.  1620, 
March  14,  1918,  p.  127.) 

A  Bibliography  of  Alloy.s,  Clarence  Estes.  MetaUurc/ical 
and  Chemical  Engineering,  vol.  IS,  no.  6,  March  15,  1918,  p.. 
312. 

Rapid  Growth  of  American  Magnesium  Industry. 
Metallurgical  and  Chemical  Engineering,  vol.  18,  no.  6,  March 
15,  1918,  pp.  284-285.  Brief  data  on  the  growth  of  the  Ameri- 
can nuiguesium  industry  now  concentrated  in  the  hands  of  two 
companies.  The  American  Magnesium  Company,  at  Niagara 
Falls,  and  the  Rumford  Chemical  Company,  at  Rumford, 
Maine.  Some  data  are  given  on  the  production  of  magnesium- 
aluminum  alloys. 

Substitutes  in  the  German  Electrical  Industry.  Dis- 
cusses the  question  of  substitutes  in  the  German  electrical  in- 
dustry and  the  way  it  was  handled.  The  greatest  ilifficulty 
which  the  electrical  industry  had  to  face  in  Germany  was  the 
shortage  of  copper  and  its  alloys.  The  Germans  developed 
the  use  first  of  zinc  in  the  form  of  drawn  wire  and  succeeded 
in  reducing  to  some  extent  its  brittleness  and  sensitiveness  to 
change  of  temperature.  Further  new  alloys  of  magnesium 
appeared,  such  as  electrone  (10  per  cent  aluminum,  90  per 
cent  magnesium).  Older  aUoys  such  as  magnalium  and  duralu- 
min were  also  used  as  well  as  iron. 

In  insulating  materials,  paper  in  different  forms  and  com- 
positions have  to  take  the  place  of  former  materials.  Regener- 
ated rubber,  that  is,  refined  rubber  substitute,  took  the  jjlace  of 
soft  rubber,  while  for  hard  inibber  is  used  an  artificial  product 
of  phenol  and  formaldehyde  called  faturan  (a  product  of  the 
same  origin  is  called  bakelite  in  America). 

As  a  substitute  for  oil  in  electrical  apparatus,  a  material 
called  benzinoform  was  proposed,  a  substance  develojied  from 
carbon  tetrachloride  (the  material  used  in  America  in  fire 
extinguishers).  So  far  the  experience  with  it  has  not  been 
satisfactory  because  of  its  excessive  volatility.  (Engineering, 
vol.  105,  no.  2723,  March  8,  1918,  pp.  246-249.) 

The  Constitution  of  the  Copper  Rich  Aluminum-Copper 
Alloys,  J.  Neill  Greenwood.  Engineering,  vol.  105,  no.  2724, 
March  15,  1918,  pp.  277-281,  6  figs.,  16  tables  (to  be  con- 
tinued). First  part  of  an  investigation  conducted  in  the  metal- 
lurgical dejiartment  of  the  Victoria  University  at  Manchester. 
An  abstract  will  be  given  in  an  early  issue. 

Condenser  Tube  Failure — Photomicrography,  F.  W. 
Sterling.  Journal  of  the  A  merican  Society  of  Naval  Engi- 
neers, vol.  30,  no.  1,  February  1918,  pp.  99-103,  20  figs. 

The  Use  of  Cork  in  Aeronautics,  Arthur  K.  Barnes, 
Aviation  and  Aeronautical  Engineering,  vol.  4,  no.  6,  April  15. 
1918,  pp.  369-370,  4  figs. 

The  Steel  Base  and  Galvanized  Sheets.  The  Iron  Age,. 
vol.  101,  no.  15,  April  11,  1918,  pp.  934-935,  3  figs. 

Principle  of  the  Generation  and  Application  op  Heat 
IN  Steel  Treating,  A.  F.  MacFarland.  American  Machinist, 
vol.  48,  no.  15,  April  11,  1918,  pp.  627-630,  8  figs. 
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Evaporation 

Some  Problems  op  Evaporation,  Harold  Jeffreys.  A 
niathematieal  treatment  of  the  problem  of  evaporation,  which 
the  writer  considers  as  being  practically  one  of  gaseous  ditfu- 
sion.  With  this  in  view  he  gives  an  equation  identical  in  form 
with  those  that  determine  the  transference  of  heat  and  uki- 
iiientuni. 

If  F  denote  the  fraction  of  the  density  of  the  air  at  any 
l)oint  that  is  due  to  water  vapor,  F  will  vary  from  time  to  time 
and  place  to  place  according  to  the  equation 

dt        i)x\     i,):  /        d:\      d!l  /        c)-\     £i:   I 

where  k  is  the  effective  coefficient  of  diffusion,  t  the  time,  and 
d'dt  denotes  the  total  differential  following  a  particle  of  the 
Ihiid.  In  general,  1',  as  above  defined,  will  be  referred  to  as 
the  concentration. 

Then  if  u,  v,  w  be  the  components  of  velocity  and  V  be 
supposed  to  be  expressed  as  a  function  of  x,  y,  z,  and  t, 


■  u 


a  I' 


bV 


w 


bV 


[2] 


dV  _bV 

dt        dt  d>'        dj/  b^ 

The  boundary  conditions  are  that  the  air  in  contact  with  a 
li(iuid  surface  is  saturated,  so  that  F  is  equal  to  the  concen- 
tration in  saturated  air  at  the  temperature  of  the  liquid,  and 
that  at  the  great  distance. 

When  the  transference  is  due  entirely  to  turbulence,  the 
quantity  /.  has  the  same  value  in  evaporation  as  it  has  in  the 
case  of  transference  of  heat  and  momentum. 

The  rate  of  transference  outwards  is  given  by  an  equation 
which  determines  the  rate  of  evaporation,  the  latter,  other 
things  being  equal,  being  proportional  to  the  linear  dimen- 
sions, since  the  electrostatic  capacity  varies  in  this  way  on 
bodies  of  the  same  shape.  In  this  way  the  present  formula 
agrees  with  Stefan's  solution,  which  has  been  experimentally 
proved  to  be  correct  subject  to  certain  conditions. 

The  case  of  evaporation  due  to  steady  wind  blowing  over 
a  flat  surface  of  water  is  next  considered,  and  an  equation  is 
given  expressing  the  amount  of  evaporation  taken  over  the 
whole  area.  In  particular,  it  is  shown  that  for  areas  of  the 
same  shape  and  dimension  ]iroportional  to  a,  the  rate  of 
evaporation  would  be  proportional  to  a  ''.  This  again  is  in 
accordance  with  the  experimental  results  for  bodies  of  medium 
dimensions  discovered  by  Thomas  and  Ferguson. 

The  evaporation  from  a  circular  cylinder  wet  at  the  bottom 
and  open  at  the  top  is  considered  next,  as  well  as  the  very 
liiologically  important  ease  of  evaporation  from  the  surface  of 
a  leaf.  {The  London,  Edinburgh,  and  Dublin  Philosophical 
Magazine  and  Journal  of  Science,  vol.  35,  no.  207,  March  1918, 
]ip.  270-280.) 

Test  of  Reilly  Multicoil  Evaporator  (Submerged  Type), 
H.  T.  Dyer.  A  portion  of  the  results  of  a  test  on  this  type  of 
evaporator.     It  has  been  found  that — 

a  There  is  an  average  reduction  in  capacity  of  about  11  per 
cent  for  each  1/32  increase  of  salinity. 

b  For  each  number  of  coils,  vapor  pressure  and  temperature 
difference  there  is  a  best  water  level  for  maximum  capacity 
and  safe  operation  with  low  chlorine  content  and  no  danger 
of  priming. 

r  For  vapor  pressures  below  the  atmosphere,  the  number 
of  coils  must  be  decreased  to  insure  satisfactory  operation. 

rf  In  order  to  obtain  a  capacity  of  .5000  lb.  per  hour  for 
this  evaporator,  the  blowdown  must  occur  at  intervals  of  20 
min.     To  avoid  this  too  frequent  blowdown,  either  continuous 


blowdown  must  be  used  or  the  water  space  of  the  evaporator 
must  be  greatly  increased. 

e  The  construction  of  the  coils  is  such  as  to  provide  a  very 
effective  means  of  self-scaling  of  coils  by  sudden  changes  in 
temjierature. 

/'  The  vapor  produced  is  of  exceptionally  low  chlorine  con- 
tent when  the  water  level  and  temperature  difference  is  within 
safe  limits.  (Journal  of  the  American  Society  of  Naval  Engi- 
neers, vol.  30,  no.  1,  February  1918,  pp.  78-98,  14  tigs.) 

Test  of  Regenerative  Evaporating  Apparatus,  M.  C. 
Stuart,  Mem.Am.Soc.M.E.  Data  of  tests  recently  made  at  the 
United  States  Naval  Engineering  Experiment  Station,  An- 
napolis, upon  a  patented  system  for  the  regenerative  operation 
of  evaporators,  in  which  the  efficiency  of  multiple  effect  evap- 
oration was  obtained  with  a  single  evaporator  shell. 

The  essential  feature  of  the  system  consists  of  a  compressor 
called  a  "  jetllo  "  compressor,  Fig.  1,  the  function  of  which  is  to 


'j-  f/igh  Pressure 
Sfeam 


Fin.  1    Jetflo  Compressor  and  Evaporator  as  Conneuteo  for 
riiE  Tests  Described 

compress,  by  the  use  of  live  steam,  part  of  the  vapor  produced 
by  the  evaporator  and  to  return  to  the  coils  of  the  evaporator 
the  compressed  vapor  together  with  the  steam  used  in  com- 
pressing it. 

The  principal  objects  of  the  tests  were  to  determine  for 
various  conditions  of  operation  the  amount  of  steam  used  by 
the  compressor,  the  vapor  entrained  and  compressed,  non- 
entrained  vapor  produced,  total  vapor  produced,  amount  of 
compression  produced  by  the  compressor  and  temperature 
difference  maintained  between  coils  and  shell.  Besides  these 
data  certain  facts  were  established  by  the  tests. 

Comparative  performances  of  the  jet  compressor  when 
equipped  with  two  separate  nozzle  tips,  as  well  as  the  typical 
performance  characteristics  of  the  jet  compressor,  are  shown 
in  Fig.  2.  In  the  lower  curves  the  pounds  of  vapor  entrained 
per  pound  of  steam  supplied  are  plotted  against  the  amount 
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of  eompiession  produced.  That  there  is  a  definite  relation 
between  these  two  quantities  for  constant  steam  and  vapor 
pressures  is  shown  by  the  fact  that  for  each  nozzle  tip  the  test 
points  for  all  nms    fall    on    a    smooth  curve  which  may  be 


Fig. 


POUNDS  OF  ENTRMNED  VAPOR  PER  POUND  OF  STEAn 
(Entrainment  Efficiency) 
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ment  efficiency).  Within  the  range  of  proper  operation  of  the 
compressor  the  entrainment  efficiency  varied  from  zero  to  1.89 
lb.  of  vapor  entrained  per  pound  of  steam  used. 

It  developed  during  the  test  that  the  performance  of  the 
jet  compressor  in  connection  with  the  evaporators  was  con- 
stant for  a  constant  value  of  the  product  of  heat-transfer  co- 
efficient and  surface;  that  is,  if  the  compressor  operated  at  a 
certain  point  in  its  characteristic  with  the  value  of  K  =  1000 
and  S  =  10  sq.  ft.,  it  would  operate  at  the  same  point  for 
values  of  K  =  500  and  ,S  =  20  sq.  ft. 

To  show  the  effect  of  steam  pressure  on  capacity  and 
efficiency  several  curves  plotted  from  test  data  are  given  in 
the  original  article.  Thus,  the  curves  in  Fig.  3  show  that  for  a 
value  of  the  product  KS  =  15,000,  the  steam,  non-entrained 
vapor  and  entrained  vapor  each  increase  with  increasing  steam 
pressure.  From  another  figure  not  reproduced  here  and  show- 
ing the  variation  of  efficiencies  with  steam  pressure,  it  is  seen 
that  the  non-entrained  vapor  produced  per  pound  of  steam  is 
nearly  constant  at  various  steam  pressures;  this  is  due  to  the 
fact  that,  approximately  speaking,  the  latent  heat  of  the  en- 
trained vapor  forms  a  closed  cycle  within  the  apparatus,  being 
alternately  given  to  the  entrained  vapor  in  the  shell,  given  up 
therefrom  in  the  cells  and  reappearing  as  latent  heat  of  the 
steam  in  the  non-entrained  vapor. 

From  still  another  figure  it  is  apparent  that  both  the 
efficiency  and  capacity  are  increased  by  increasing  either  the 
surface  or  the  heat-transfer  coefficient  in  the  product  KS. 
For  the  smaller  amounts  of  surface  there  is  a  considerable 
variation  in  capacity  and  efficiency  with  heat-transfer  co- 
efficient, but  with  the  larger  amounts  of  surface  installed  there 
may  be  a  considerable  variation  in  the  value  of  the  heat- 
transfer  coefficient  with  little  effect  upon  the  capacity  and 
efficiency. 

The  heat  balance  of  the  system  is  shown  diagrammatically 
in  Fig.  4,  which  gives  the  distribution  of  all  heat  units  in- 
volved in  the  production  of  one  pound  of  vapor.  A  weight  of 
1.10  lb.  of  a  mixture  of  steam  and  vapor  is  required  in  the 
coils  to  produce  1  lb.  of  vapor,  in  this  respect  the  action  being 
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tenned  a  characteristic  of  the  compressor.  In  the  uiiper  curves 
the  pounds  of  vapor  entrained  per  pound  of  steam  are  plotted 
against  the  temperature  differences,  and  here  also  the  points 
for  each  nozzle  tip  fall  on  a  smooth  characteristic  cun"e. 

Lines  of  constant  value  of  the  ratio  pounds  of  vapor  en- 
trained per  pound  of  steam  used,  which  might  be  termed  the 
■entrainment  efficiency,  were  drawn  by  the  use  of  the  relation: 
■weight  of  condensate  =  weight  of  steam  times  (1  -|-  entrain- 


similar  to  the  usual  single-effect  evaporator.  The  efficiency 
of  the  regenerative  system  lies  in  the  fact  that  of  the  1.10  lb. 
of  mixture  required  in  the  coils  only  0.46  lb.  is  required  from 
the  steam  line  and  the  remainder,  0.64  lb.,  is  obtained  from  the 
entrained  vapor  which  is  compressed  and  returned  to  the  coils 
and  condensed  in  place  of  going  to  the  distiller  condenser  to 
be  condensed. 

During  operation  of  the  evaporator  the  main  steam  valve 
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is  opened  wide,  no  throttling  being  required  unless  it  is  desired 
to  operate  at  reduced  capacity.  When  operating  in  connection 
with  a  distiller  condenser  in  which  atmospheric  pressure  is 
carried,  the  vapor  valve  to  the  condenser  is  opened  wide.  The 
valve  in  the  vapor  line  to  the  compressor  is  left  wide  open, 
and  the  amount  of  vapor  compressed  and  the  pressure  in  the 
coils  will  adjust  themselves.  The  maintenance  of  the  proper 
water  level,  bleeding  the  air  from  the  coils,  attention  to  the 
drain  from  the  coils  and  the  maintenance  of  the  proper  salinity 
of  the  brine  must  be  taken  care  of  as  in  ordinary  evaporator 
operation. 

The  system  for  the  regenerative  operation  of  evaporators, 
wliereby  part  of  the  vapor  is  compressed  by  means  of  a  jet 
compressor  and  returned  to  the  coils,  produces  approximately 
the  efficiency  of  a  triple-effect  plant  in  a  single  evaporator 
shell.  The  system  operates  with  a  relatively  low  temperature 
difference,  and  the  amount  of  surface  required  to  produce  the 
desired  capacity  must  be  proportioned  in  accordance  with  the 
values  tabulated  in  Kg.  2.  An  economical  point  of  the  design 
and  operation  of  the  system  tested  is  for  a  steam  pressure  of 
225  lb.  gage  and  17.48  sq.  ft.  of  surface  per  1000  gal.  per  day, 
assuming  a  heat-transfer  coefficient  of  1000.  For  these  con- 
ditions the  temperature  difference  will  be  20  deg.  fahr.,  and 
2.15  lb.  of  total  vapor  is  produced  per  pound  of  steam  used. 
For  lower  values  of  heat-transfer  coefficient  the  surface  re- 
((uired  must  be  increased  inversely  with  the  value  of  the  heat- 
transfer  coefficient.  The  use  of  a  larger  amount  of  surface 
results  in  increased  efficiencies  with  the  same  amount  of  steam 
used.  (Journal  of  the  American  Society  of  Naval  Engineers, 
vol.  30,  no.  1,  February  1918,  pp.  41-59,  12  flgs.,  e) 

Foundry 

Die-Casting  op  AiUMiNUM-BRONzs,  H.  Rix  and  H. 
Whitaker.  Paper  read  before  the  Institute  of  Metals  on 
March  13,  1918,  describing,  among  other  things,  the  experi- 
ences of  the  authors  in  the  production  of  die  castings,  espe- 
cially 60 :40  brass.  A  program  for  a  scientific  investigation 
into  die  casting  is  proposed,  with  a  reservation,  however,  to 
the  effect  that  the  principal  secret  of  die  casting  is  experience. 
(Engineering,  vol.  105,  no.  2725,  March  22,  1918,  pp.  326-328, 
Ifig.) 

The  Manupactuee  and  Use  op  DiE-CASTm6s,  Charles  Pack. 
Proceedings  of  The  Engineers'  Society  of  Western  Pennsyl- 
vania, vol.  33,  no.  10,  January  1918,  pp.  668-692,  10  figs. 

The  Manufacture  op  Manganese  Steel  Castings,  B.  S. 
Carr.  The  Armour  Engineer,  vol.  10,  no.  3,  March  1918,  pp. 
155-186,  25  figs.  Description  of  the  manufacture  of  die  cast- 
ings, mainly  as  carried  out  at  the  Chicago  Heights  plant. 

Urge  Revised  Casting  Specipications.  The  Iron  Trade 
h'eview,  vol.  62,  no.  15,  April  11,  1918,  pp.  904-905. 


Fuels  and  Firing 

Further  Notes  on  Forced  Draft,  C.  H.  Willey.  Inter- 
national Marine  Engineering,  vol.  23,  no.  4,  April  1918,  pp. 
241-243,  2  flgs.  Description  of  the  Howden  system  of  forced 
draft,  with  practical  instructions  for  its  application. 

Combustion  Characteristics  of  Coal,  Joseph  G.  Worker. 
Discussion  of  the  characteristics  of  coal  mainly  as  affecting 
the  selection  of  the  equipment  to  burn  the  coal.  From  the 
paper  it  appears  that  the  most  important  factor  in  the  selec- 
tion of  stoker  equipment  is  not  the  kind  of  coal  to  be  burned, 


but  the  load  condition  of  the  plant.  The  available  coal  comes 
next,  then  draft  conditions,  and  finally  application  conditions. 
A  number  of  tests  on  the  performance  of  various  types  of 
stokers  with  various  coals  are  given.  The  coals  discussed  are 
anthracite,  western  bituminous,  Pittsburgh,  coke  breeze,  middle- 
western  coals  and  lignite.  (The  Electric  Journal,  vol.  15, 
no.  4,  April  1918,  pp.  120-123,  5  figs.) 

Increased  Efficiency  Through  Proper  Furnace  Con- 
struction, Carl  B.  Harrop.  Brick  and  Clay  Record,  vol.  52, 
no.  7,  March  26,  1918,  pp.  583-587,  8  figs. 

Om  Uppskattning  av  Gasformiga  Brannmaterials.  Rela- 
tiva  Varde,  Alf  Grabe.  Bihang  till  Jern-Kontorets  Annaler, 
Arg.  19,  no.  1,  January  15,  1918,  pp.  1-11,  2  figs.,  2  tables. 
Description  of  methods  of  determining  the  relative  heat  value 
of  gaseous  fuels. 

DiAGRAMME  Entropique  du  Petrole,  M.  Jean  Rey.  The 
physical  laws  of  vaporization  of  gasoline  are  here  expressed 
in  the  form  of  an  entropy  diagram,  which  will  be  reproduced 
in  an  early  issue.  The  two  main  conclusions  arrived  at  are 
that  (1),  the  saturated  vapor  of  ordinary  gasoline  is  super- 
heated through  fall  of  pressure,  and  that  (2),  the  heat  of  the 
liquid  is  always  considerably  higher  than  the  heat  of  vaporiza- 
tion, both  of  these  properties  being  opposite  to  those  of  water 
vapor.  (Comptes  Rendus  Hebdomadaires  des  Seances  de 
L' Academic  des  Sciences,  Tome  166,  no.  9,  March  4,  1918,  pp. 
387-390,  1  fig.) 

Unprbventable  Losses  in  Coal  Combustion  Under  Boil- 
ers, Haylett  O'Neill.  Calculations  showing  the  relative  magni- 
tude of  the  various  unavoidable  losses  in  the  combustion  of 
coal  under  boilers.  Charts  are  given  showing  (1)  the  relation 
between  hydrogen,  excess  of  air  and  carbon  dioxide,  (2)  ratio 
of  moisture  to  dry  air  for  various  humidities,  and  (3)  relation 
between  ash  in  the  coal  and  heat  value.  An  interesting  chart 
gives  the  separate  and  total  necessary  losses  as  calculated  in 
the  paper.  (Power,  vol.  47,  no.  15,  April  9,  1918,  pp.  502-504, 
5  figs.) 

Hydraulics 

Lateral  Flow  op  Water  Under  Low  Heads,  Albert  E. 
Guy.  Discussion  of  flow  through  a  lateral  orifice,  with  special 
regard  to  the  question  of  head  causing  such  a  flow. 

The  case  under  consideration  is  that  of  a  container  filled 
with  water  and  provided  with  the  lateral  orifice  near  its  lower 
end.  If  water  be  allowed  to  flow  freely  out  of  the  orifice  into 
the  atmosphere,  the  velocity  of  flow  through  the  most  con- 
stricted section  of  the  issuing  jet  is  generated  at  any  given 
instant  by  a  head  having  for  its  height  the  distance  from  the 
center  of  the  orifice  to  the  level  of  the  water  in  the  container 
at  tliat  instant.  This  velocity  is  somewhat  diminished  by  fric- 
tion against  the  walls  of  the  orifice,  with  the  further  reserva- 
tion that  the  head  measured  should  represent  only  an  approxi- 
mate average  between  those  obtaining  at  the  upper  and  lower 
strata  of  the  jet.  As  the  head  is  made  smaller,  the  condition 
gradually  approaches  that  of  the  flow  in  open  conduits  or  in 
river  beds. 

The  writer  discusses  the  application  in  this  case  of  Bossut's 
equation  and  its  possible  limitations,  as  well  as  its  application 
to  an  orifice  only  partly  filled  vertically  by  the  outflowing 
water.     (Case  investigated  by  Poncelet  and  Lesbros.) 

In  that  case  it  was  found  (Fig.  5)  that  there  was  a  very 
noticeable  rise  of  the  vein  past  the  lower  edge  of  the  orifice, 
the  angle  at  the  edge  being  54  deg.    According  to  the  theorj- 
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;is  explained  by  Bossuf,  the  How  head  should  be  the  greatest 
above  the  edge.  If  so,  the  velocity  would  be  maximum  there 
and  the  underside  of  the  vein  would  be  expected  to  remain  a 
horizontal  plane  for  quite  a  distance  from  the  sill.  This  rise 
of  the  lower  part  of  the  vein  may  be  observed  with  any  kind 
of  orifice  when  the  depth  of  water  from  the  sill  to  the  bottom 
of  the  container  is  larger  than  the  vertical  thickness  of  the 
vein  through  the  orifice,  and  the  writer  believes  that  the  true 
significance  of  such  rise  has  not  been  realized  previously. 

This,  in  connection  with  the  fact  previously  observed,  that 
very  definite  stream  lines  exist  throughout  the  mass  of  water 
in  motion  in  the  container  and  converge  from  all  sides  toward 


Dafum  level 


Fig. 


PONCELET     AND     LeSBKOS     EXPERIMENT     ON     THE     Fl.OW 

Through  a  Partiaixy  Submerged  Orifice 


the  orifice  in  the  direction  from  the  bottom  to  the  sill,  makes 
the  so-called  "  varjdng  flow-head  theory  "  untenable. 

From  this  the  writer  passes  to  the  consideration  of  the  gen- 
eral distribution  of  velocity  at  different  points  in  the  cross- 
section  of  a  channel,  and,  referring  to  Fig.  6  (first  shown  by 
Darey  in  1857),  he  considers  as  predominant  the  fact  that  the 
velocity  is  very  nearly  constant  along  one  even  circuit,  and  in 
particular  that  it  is  practically  the  same  at  the  lower  extremity 


I'^iQ.  0    Dabcy   Curves   of   Velocities   of   Plow    Through   a 
Cement  Pipe 

of  a  vertical  diameter  as  at  the  upper  end.  It  seems  evident, 
therefore,  first,  since  at  the  two  ends  of  a  vertical  diameter 
the  velocity  is  the  same,  that  velocity  is  due  to  one  head  only, 
which  in  this  ease  corresponds  to  the  slope  of  the  pipe,  and 
second,  that  were  it  not  for  the  frictional  disturbances  the 
velocity  would  be  uniform  throughout  the  whole  section. 

The  question  next  discussed  is  whether  there  is  a  difference 
between  a  given  cross-section  of  a  stream  flowing  in  a  circular 
conduit  and  of  a  contracted  vein  flowing  from  a  thin-plate 
orifice  into  the  atmosphere,  the  flow  being  horizontal  in  both 
instances. 

The  writer  shows  that  the  usual  assumption  that  the  pressure 


within  a  jet  is  atmospheric  is  erroneous,  and  that  the  coininnn 
practice  in  measuring  the  flow  through  a  horizontal  orilice  li\ 
means  of  the  pitot  tube  with  the  point  of  the  tube  placed  along 
the  horizontal  diameter  is  wrong  with  such  heavy  fluids  as 
water,  since  it  results  in  showing  a  velocity,  and,  consequently, 
a  vohune,  greater  than  the  actual. 

The  measurement  of  hydrostatic  pressures  in  the  containei 
and  the  question  of  various  orifices  are  next  discussed  in  detail. 
In  this  connection  the  writer  discusses  also  the  rotation  of  n 
jet  issuing  from  an  annular  orifice,  which  he  ascribes  to  tin 
fact  that  the  fluid  is  imperfect,  that  is,  viscous,  and  is,  there 
fore,  subject  to  friction  within  itself,  and  also  because  tin 
walls  of  the  orifice  and  of  the  container  are  also  imperfect  ami 
subject  to  friction.  This  friction  is  most  intense  along  the 
edges  of  the  orifice,  and  hence  the  streams  in  contact  with  the 
edge  are  retarded  in  their  motion.  Because  of  the  velocity  this 
retardation  is  communicated  successively  to  the  adjacent 
streams  with  diminishing  intensity  from  the  edge  to  the  axis 
of  the  orifice  where  the  velocity  is  known  to  be  greatest,  the 
axial  portion  of  the  jet  flowing  more  easily  and  rapidly  as  the 
rest  requires  such  active  feeding  from  the  upper  level  that  a 
depression  forms,  which  goes  on  increasing  and  assumes  a 
funnel  shape  finally. 

The  most  interesting  part  of  the  discussion  is  the  theor\ 
that  the  velocity  of  flow  of  water  issuing  from  a  container 
through  a  lateral  orifice  into  atmosphere  is  generated  by  the 
head  or  static  height  measured  from  the  top  of  the  contracted 
section  of  the  issuing  vein  to  the  upstream  level  in  the  con- 
tainer. This  assumes,  of  course,  that  the  pressure  upon  the 
upstream  level  is  that  of  the  atmosphere;  if  it  is  not,  the  dif- 
ference of  pressure  expressed  in  terms  of  head  must  be  added 
or  subtracted  from  the  static  height.  (Journal  of  the  Ameri- 
can Society  of  Naval  Engineers,  vol.  30,  no.  1,  February  1918, 
pp.  60-77, 10  figs.,  e) 

Internal-Coiribustioii  Engines 

The  Engines  op  the  German  Gotha  Biplane.  A  series 
of  articles  is  now  appearing  in  The  Engineer  (the  first  article 
appeared  on  February  22, 1918)  describing  the  engines  of  cap- 
tured German  aircraft.  The  first  articles  described  the  May- 
bach  engine  as  used  in  the  zeppelins  and  other  airships.  The 
present  article  describes  the  Mercedes  engine  as  used  in  big 
Gothas. 

One  of  the  interesting  features  of  this  latter  engine  is  the 
so-called  half-compression  gear  used  in  order  to  reduce  the 
compression  when  the  engine  is  being  started. 

For  this  purpose  means  are  provided  (Fig.  7)  whereby  the 
camshaft  may  be  moved  longitudinallj'  through  a  short  distance 
so  as  to  bring  into  action  an  additional  face  on  each  exhaust 
cam.  The  small  auxiliary  cam  face  is  formed  on  the  mid-axis 
of  the  exhaust  cam  towards  one  side  and  during  the  compres- 
sion stroke  opens  the  exhaust  valve  12  deg.  above  the  bottom 
dead  center,  and  closes  to  44  deg.  before  the  top  dead  center. 
The  edge  of  the  auxiliary  cam  and  of  the  roller  in  the  rocker 
arm  are  beveled  to  45  deg.  to  permit  of  easy  engagement  when 
the  camshaft  is  shifted.  The  longitudinal  movement  of  the 
camshaft  is  effected  by  partially  rotating  the  handle  shown  at 
its  end  in  the  illustration.  This  handle  is  attached  to  a  gun- 
metal  collar  contained  wdthin  an  aluminum  housing  and 
threaded  internally. 

The  thread  within  the  collar  engages  with  the  thread  on  the 
exterior  of  a  steel  sleeve,  the  forward  end  of  which  is  flanged 
to  engage  with  the  double  ball  thrust  bearing  fixed  to  the  end 
of  the  camshaft.    The  beveled  gearwheel  driving  the  camshaft 


May 
191*: 


ENGINEERING  SURVEY 


429 


the  camshaft  slides.  The  bore  of 
the  pump  is  26  mm.,  camshaft 
diameter  27  mm.  The  drawing 
does  not  show  the  inlet  port,  but 
the  delivery  valve  is  seen  on  the 
center  line  above  the  piston. 
The  air  is  delivered  into  a  small 
chamber  from  which  a  connec- 
tion is  taken  to  the  fuel  reser- 
voir.    In   the   top   wall   of  this 


Flu.   7    Arrangement  op  Camshatt  and  Half  Compression  Gear 


Fig.  8    Air  Pump 


has  an  extended  boss  that  fits  within  a  split  gun-metal  bearing 
<iri\  en  into  the  rear  end  of  the  camshaft  ease.  The  interior  of 
this  boss  has  six  serrations  which  engage  with  similar  serrations 
on  the  camshaft  so  that  the  movement  of  the  latter  does  not 
affect  the  meshing  of  the  beveled  wheel  with  the  beveled  pinion. 

The  drawing  reproduced  here  is  taken  from  an  official  report 
but  it  does  not  appear  to  be  correctly  sectioned. 

The  cooling  water  is  circulated  by  means  of  a  centrifugal 
pump  disposed  with  the  axis  of  its  rotor  vertical  and  collinear 
with  the  axis  of  the  vertical  shaft  driving  the  camshaft — see 
Fig.  7.  It  is  driven  through  bevel  gearing  from  the  crank- 
shaft. As  shown  in  the  section  of  it  given  in  Fig.  9,  the 
pump  draws  its  supply  from  below.  The  vanes  formed  on  top 
of  the  rotor  serve  to  throw  the  water  away  from  the  spindle, 
the  object  presumably  being  to  assist  in  the  prevention  of  leak- 
iike.  The  spindle  is  not  provided  with  a  packing  gland.  In- 
stead of  it  a  hardened  steel  washer  is  let  into  a  groove  turned 
in  the  upper  face  of  the  rotor  and  is  pulled  up  against  the 
lower  end  of  the  spindle  bush  by  a  spring  acting,  through  a 
ball  thrust  bearing,  against  the  under  side  of  the  Tanged  head 
of  the  spindle.  The  flanged  head  is  provided  with  two  claws 
that  engage  with  the  foot  of  a  short  vertical  driving  shaft  as 
illustrated  in  Fig.  7.  The  spindle  of  the  pump  is  lubricated 
bj'  means  of  a  grease  cup  operated  by  a  ratchet  from  the 
pilot's  seat. 

The  petrol  is  fed  to  the  carburetor  by  placing  the  tanks 
under  air  pressure.  The  air  pressure  is  supplied  by  a  small 
|iuinp,  Fig.  8,  mounted  at  the  front  end  of  the  camshaft  and 
driven  by  it  through  seiTations,  which  presei"ve  the  driving 
connection  when  the  half  compression  handle  is  rotated  and 


Fig.  9     Water  Pump 

chamber,  ports  (closed  by  a  flat  disk  valve)  are  formed  to 
relieve  excess  pressure.  The  strength  of  the  spring  behind 
the  disk  valve  is  adjustable  by  means  of  a  screw  handle,  the 
stem  of  which  is  hollow  and  affords  a  passage  for  the  surplus 
air. 

The  oil  pressure  pump,  of  a  rather  complicated  design,  is 
described  in  some  detail  in  the  original  article.  A  special  oil- 
supply  pulsation  damper  is  also  described  and  illustrated. 
( The  Engineer,  vol.  125,  no.  3244,  March  1,  1918,  pp.  182-184.. 
illustrated,  d) 
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LuLrication   (See  also  Railroad  Engineering) 

Studio  sugli  Oli  Lubripicanti  per  Trasfokmatori. 
Bevista  Tecnica  delle  Ferrovie  Italiane,  Anno  7,  vol.  13,  no.  2, 
February  15,  1918,  pp.  63-77,  2  figs.,  1  chart. 

Standarized  Specifications  for  Lubricating  Oils,  C.  W. 
Stratford.  Discussion  of  possible  standard  specifications  for 
lubricating  oil.  As  regards  the  stability  of  oils,  the  writer  con- 
siders the  oxidation  test  the  only  dependable  and  satisfactory 
one.  The  main  facts  shown  by  this  test  are  the  evaporation 
loss  and  the  rate  at  which  solid  hydrocarbons  are  formed  by 
polymerization  or  precipitation  when  oils  are  exposed  to  work- 
ing conditions  of  an  engine. 

Distillation  of  finished  oils  under  a  high  vacuum  offers  an 
unfailing  means  of  determining  their  situation,  that  is,  of  what 
groups  of  hydrocarbons  highly  volatile  or  less  volatile  the  fin- 
ished oils  may  consist. 

The  various  tests  are  described  in  detail,  and  the  properties 
of  representative  American  lubricating  oils  for  use  in  internal 
combustion  engines  are  given  in  a  table. 

It  is  stated  that  the  investigation  here  discussed  was  carried 
out  at  the  suggestion  of  the  chairman  of  the  Automotive 
Products  Section  of  the  War  Industries  Board.  (Aerial  Age 
Weekly,  vol.  7,  no.  1,  March  18,  1918,  pp.  48-51,  4  figs.) 

Machine  Parts 

Safety  and  Relief  Valves,  M.  W.  Link.  International 
Marine  Engineering,  vol.  23,  no.  4,  April  1918,  pp.  172-174, 
6  figs. 

Joints  and  Jointing  Material.  The  Engineer,  vol.  125, 
no.  3245,  March  8,  1918,  pp.  212-213.  The  subject  of  jointing 
materials,  both  plastic  and  sheet  packing,  is  discussed  in  detail, 
as  well  as  such  metallic  joints  as  those  of  lead  wool. 

Valve  Cams,  Ernest  G.  Ritchie.  Notes  on  the  design  of 
three  types  of  valve  cams — (1)  a  cam  giving  constant  rate  of 
change  of  acceleration,  (2)  a  cam  giving  constant  acceleration, 
and  (3)  a  tangential  cam. 

The  investigation  here  described  indicates  that  a  cam  de- 
signed to  give  constant  rate  of  change  of  acceleration  has  many 
advantages,  and  it  should  result  in  much  "  sweeter  "  motion  of 
the  valve  gear,  -giving  longer  life  of  the  moving  parts.  Also, 
it  should  result  in  higher  volumetric  efficiency  so  far  as  the 
engine  itseK  is  concerned.  (The  Automobile  Engineer,  vol.  8, 
no.  Ill,  February  1918,  pp.  34-36,  7  figs.) 

Friction  Clutches,  Herbert  L.  Towns.  The  Automobile 
Engineer,  vol.  8,  no.  3,  February  1918,  pp.  54-59,  12  figs. 
Paper  presented  to  the  Coventry  Branch  of  the  Graduate  Sec- 
tion of  the  Institution  of  Automobile  Engineers.  The  design 
of  the  various  types  of  clutches  is  described  in  considerable 
detail. 

Machine  Shop 

Annealing  by  Muffle  and  Pot  Ovens  Compared,  Jos.  B. 
Deisher.  Discussion  of  carbon  losses  in  these  two  methods  of 
treating  malleable  iron  and  data  of  tests  made  in  this  con- 
nection. 

The  writer  points  out  that  in  tlie  matter  of  annealing  tem- 
peratures for  malleable  cast  iron  much  depends  on  the  chem- 
ical composition  of  the  liard  iron. 

For  many  reasons  it  is  often  desirable  to  run  the  tempera- 
ture considerably  higher  than  1400  deg.,  the  maximum  and 
minimum  temperatures  of  annealing  being  in  the  case  of  pot 


o\ens  lUoU  and  1450  deg.  fahr.,  and  in  the  case  of  muffle 
ovens  1700  and  1500  deg.,  respectively.  Further,  exhaustive 
tests  have  shown  that  prolonged  annealing  has  no  detrimental 
effect  on  the  physical  strength  of  the  product  unless  the  tem- 
perature is  run  too  high,  and  it  is  safe  to  say  that  more  poor 
malleable  cast  iron  is  produced  by  underannealing  than  by 
overannealing. 

For  reasons  not  generally  announced  it  has  been  found 
necessary  to  hold  castings  at  annealing  temperature  from  60 
to  72  hours  before  the  cooling  process  is  commenced.  Other- 
wise, the  result  will  almost  invariably  show  that  the  iron  car- 
bide has  not  been  completely  dissolved,  this  combined  carbon 
causing  brittleness. 

The  writer  believes,  however,  that  60  hours  are  not  actually 
required  to  dissolve  the  iron  carbide  and  that  its  dissolution 
is  largely  a  matter  of  heat  penetration,  particularly  where  the 
muffle-type  oven  is  used,  while  in  the  pot  oven  there  is  little 
doubt  but  that  the  nature  and  composition  of  the  packing 
material  affects  the  dissolution  of  the  iron  carbide. 

An  opinion  is  expressed  that  had  annealing  temperature 
Ijeen  made  as  high  as  the  casting  would  stand  at  the  begin- 


TABLE    1 


comparative  results  on  pot-oven  and  muffle- 
o^'EN  annealing 


Muffle 
Oven 

Without 
packing 


Total  carbon  in  hard  iron,  per  cent 

Combined  carbon  after  anneal,  per  cent. . 
Graphitic  carbon  after  anneal,  per  cent.. . 

Total  carbon  after  anneal,  per  cent 

Total  carbon  removed  in  anneal,  per  cent. 

Wedge  test,  length  of  butt  in  inches 

Tensile  strength,  lb.  per  sq.  in 

Elastic  limit,  lb.  per  sq.  in 

Elongation,  per  cent  in  2  in 


Pot  Oven 

Mild 

Strong 

packing 

packing 

2.63 

2  63 

0.53 

0.13 

1.75 

1.85 

2.28 

1.98 

0.35 

0.65 

2K 

2H 

49,448 

50.044 

38,746 

37,122 

6.3 

6.7 

2.63 
0.05 
2.12 
2  17 
0.46 
2 

49,542 
37,398 
7  3 


ning  of  the  anneal,  then  the  easting  withdrawn  before  60  hours 
of  annealing  had  been  completed  and  cooled  very  slowly,  the 
result  would  doubtless  have  shown  that  a  greater  percentage 
of  the  carbon  had  precipitated  as  graphite.  The  writer  re- 
calls an  incident  where  by  accident  the  arch  forming  a  muHle 
chamber  in  a  mufBe-type  oven  fell  in  and  the  fire  had  to  be 
shut  off  about  36  hours  before  the  regular  time.  The  stack 
chamber  and  the  oven  were  sealed  up  practically  airtight  and 
allowed  to  cool  down  as  slowly  as  possible  with  the  result  that 
when  the  oven  was  opened  the  castings  were  found  to  be 
fairly  well  annealed.  The  carbide  appeared  to  be  completely 
broken  up,  but  there  was  scarcely  a  trace  of  deearbonization 
visible  without  the  aid  of  a  microscope,  which  the  writer 
ascribes  to  the  fact  that  the  annealing  temperature  was  high 
when  the  accident  occurred  while  the  cooling  was  extremely 
slow,  thus  allowing  plenty  of  time  for  the  precipitation  of 
graphite. 

In  the  estimation  of  the  writer,  aside  from  the  absolute 
necessity  of  first  completely  dissolving  the  iron  carbide,'  the 
rate  of  cooling  is  of  the  utmost  importance,  particularly  where 
it  is  desired  to  complete  the  annealing  process  in  the  shortest 
time  possible.  The  writer  recommends  the  following  practice: 
To  reach  the  highest  temperature  at  the  beginning  of  the  an- 
neal and  hold  it  until  the  iron  carbide  is  dissolved :  then  grad- 
ually dropped  to  1400  deg.,  which,  besides  favoring  the  pre- 
cipitation of  graphitic  carbon,  would  also  lessen  the  danger  of 
warping. 
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As  regards  the  comparative  advantages  aud  disadvantages 
of  mutifle  oveus,  the  principal  advantages  in  favor  of  the  mulMe 
oven  are :  elimination  of  labor  required  to  pack,  liandle  and 
shake  out  the  pots;  cost  of  packing  material;  expense  of  re- 
newing pots,  etc.  The  disadvantages  are :  longer  time  re- 
quired to  bring  the  casting  to  annealing  temperature;  the 
eastings  are  more  apt  to  become  warped  or  distorted.  There 
is  more  danger  of  the  castings  becoming  scaled  due  to  the  air 
leakage  into  the  muffle  and  finally,  small  and  delicately  con- 
structed eastings  cannot  be  annealed  in  this  type  of  oven  at 
all,  unless  they  are  packed  in  trays. 

Table  1  gives  the  comparative  results  of  pot-oven  and  muf- 
lle-oven  annealing.  (Paper  presented  at  the  Boston  Conven- 
tion of  the  American  Foundrymen's  Association,  abstracted 
through  The  Foundry,  vol.  46,  no.  308,  April  1918,  pp.  154- 
158,  cp) 

The  Salvaging  of  High-Speed  Steel.  The  Iron  Trade 
Review,  vol.  62,  no.  14,  April  4,  1918,  pp.  845-848,  16  figs. 
Popular  description  of  some  practical  methods  for  conserving 
high-speed  steel,  including  the  discussion  of  electrically  welded 
tools  and  the  use  of  formed  cutters. 

Templets,  Jigs  and  Fixtures,  Joseph  Horner.  Engineer- 
ing, vol.  105,  no.  2724,  March  15,  1918,  pp.  274-277,  24  figs. 

The  Process  of  Case-hardening,  E.  Standiford.  American 
Machinist,  vol.  48,  no.  13,  March  28,  1918,  pp.  542-544.  Dis- 
cussion of  the  process  of  ease-hardening,  giving  a  number  of 
practical  suggestions  as  to  carrying  out  of  the  process.  It  is 
said  that  the  best  results  have  been  obtained  by  allowing  the 
pieces  to  cool  after  cementation  and  then  reheating  them  before 
quenching.  Interesting  details  are  given  as  to  the  water  hard- 
ening of  the  pieces. 

Manufacturing  the  Addressograph,  M.  E.  Hoag.  Ameri- 
can Machinist,  vol.  48,  no.  12,  March  21,  1918,  pp.  491-494, 
13  figs. 

Development  of  the  Pneumatic  Sand-Blast,  Glenn  B. 
Harris.  American  Machinist,  vol.  48,  no.  12,  March  21,  1918, 
pp.  497-501,  4  figs.  A  descriptive  article  of  a  practical  nature 
showing  the  different  types  of  sand-blast  and  giving  general 
suggestions  as  to  the  design  and  use  of  such  apparatus. 

Machine  Tools 

Manufacture  of  Machine  Tools  in  Switzerland,  C.  E. 
Carpenter.  It  is  said  that  the  machine-tool  industry  of  Switzer- 
land has  experienced  a  phenomenal  growth  since  the  beginning 
of  the  war.  Tools  of  many  types  and  sizes  are  being  produced 
in  large  quantities,  but  the  supply  is  not  equal  to  the  demand. 
In  particular,  exportation  of  machine  tools  has  increased  by 
leaps  and  bounds. 

The  types  of  machines  which  have  figured  most  prominently 
in  Swiss  exports  during  the  last  years  are  engine  lathes  up  to 
24-in.  swing  and  12  to  15  ft.  between  centers,  tun-et  lathes  up 
lo  2-in.  spindle  capacity,  bench  precision  lathe,  thread  milling 
machines  for  fuse  work  aud  shells,  universal  milling  machines 
and  grinding  machines. 

The  various  types  of  machines  exported  are  briefly  described. 
(American  Machinist,  vol.  48,  no.  12,  March  21,  1918,  pp.  485- 
486.) 

Making  ('onckete  Met.vl-Planing  Machines,  Ethan  Viall. 
American  Machinist,  vol.  48,  no.  15,  April  11,  1918,  pp.  603- 
008,  15  figs.  Description  of  a  strikingly  novel  type  of  metal 
planing  machine.  A  more  detailed  abstract  of  this  article 
will  be  presented  in  an  early  issue. 


Measurements  and  Testing 

An  Electromagnetic  Clutch  Indicating  Device,  V. 
Karapetoff.  Automotive  Engineering,  vol.  3,  no.  3,  March 
1918,  pp.  101-104,  3  figs.  Description  of  an  indicating  device 
designed  especially  for  use  on  the  Entz  magnetic  transmission 
in  motor  cars,  such  as  used  on  the  Owen  magnetic  car. 

Erichsen  Tests  on  Aluminum  Sheets,  Robert  J.  Ander- 
son. Data  of  tests  with  the  Erichsen  ductUity  testing  ajj- 
paratus  on  annealed  No.  18  gage  aluminum  sheets. 

The  Erichsen  apparatus  consists  essentially  of  a  die  and 
holder  for  holding  the  sample  to  be  tested  and  the  internal 
tool  actuated  by  a  hand  wheel  which  moves  gradually  forwanl 
until  the  sample  is  ruptured.  The  progress  of  the  internal 
tool  and  the  ultimate  factor  are  observed  in  the  mirror  and  the 
depth  of  indentation  is  read  directly  from  a  micrometer-grad- 
uated screw. 

One  of  the  distinctive  features  of  this  test  is  the  evidence 
of  approximate  grain  size  of  the  metal  tested  which  the  frac- 
tured domes  of  the  test  pieces  indicate.  Particularly  is  this 
test  of  value  as  a  guide  to  drawing  operations  on  annealed 
metal.  Under-annealed  metal  will  rupture  by  deep  draws, 
owing  to  its  hardness  and  lack  of  ductility,  while  over-annealed 
metal  will  also  rupture  because  of  the  weakened  condition  of 
the  metal  resulting  from  large  grain  size.  The  domes  of  the 
Erichsen  test  pieces  indicate  at  once  how  a  given  metal  may 
be  expected  to  behave  in  the  draw  press,  because,  in  fact,  the 
apparatus  is  itself  a  miniature  draw  press.  (The  Iron  Age, 
vol.  101,  no.  15,  April  11,  1918,  pp.  950-951,  4  figs.,  4  tables.) 

TuBO  Piezometrico  dell'Impianto  Idroelettrico  sul  Cor- 
fino,  Luigi  Mangiagalli.  L'Industria,  vol.  32,  no.  2,  January 
31,  1918,  pp.  44-52,  16  figs.  Description  of  the  arrangement 
of  the  piezometer  tube  at  the  hydroelectric  installation  of 
Corfino.  An  abstract  of  this  article  may  be  given  in  an  early 
issue. 

Water  Gauges  on  Marine  Boilers,  W.  M.  McRobert. 
Mechanical  World,  vol.  63,  no.  1628,  March  15,  1918,  pp.  124- 
125. 

Measuring  Air  and  Gases  with  the  Pitot  Tuhe,  A.  11. 
Anderson.  Com.pressed  Air  Magazine,  vol.  22,  no.  3,  Marcli 
1918,  pp.  8692-8695,  3  figs.,  3  tables. 

Motor-Car  Engineering 

Fuels  for  Tractor  Engines,  Prof.  J.  L.  Mowry.  Brief 
data  of  an  investigation  carried  out  at  the  Department  of 
Agricultural  Engineering,  University  of  Minnesota,  with 
tractor  engines  showing  the  comparative  efficiencies  (or  rather 
inefficiencies)  of  the  various  manifold  used  for  burning  kero- 
sene. The  author  has  found  that  in  practically  aU  cases  there 
was  a  considerable  dilution  of  the  lubricating  oil  by  kerosene 
after  one  hour's  run.  (The  Journal  of  the  Society  of  Auto- 
motive Engineers,  vol.  2,  no.  3,  March  1918,  pp.  222-225.) 

Thermostatic  Control  Considehations,  J.  Edward  Schip- 
per.  Automotive  Industries,  vol.  38,  no.  13,  March  28,  1918, 
pp.  637-639,  7  figs.  Brief  description  of  the  two  older  systems 
of  temperature  control  on  motor  ears,  namely,  straight  thermo- 
stat and  radiator  shutters. 

Traction  on  Bad  Roads  or  Land,  L.  A.  Legros.  The  Jour- 
nal of  the  Institution  of  Mechanical  Engineers,  no.  3,  March 
1918,  pp.  55-151,  163  figs.,  2  tables. 
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Mechanics 

Some  Fundamentals  or  Rolling  Support,  F.  W.  Gurney. 
A  general  discussion  on  the  subject  of  bearings  and  their 
construction,  including  a  comparison  between  ball  bearings  and 
roller  bearings.  The  matter  of  increasing  the  area  of  contact 
between  the  ball  and  its  raceway  is  discussed  in  some  detail. 

There  is  a  limit  to  the  closeness  with  which  the  race  curva- 
ture may  approach  the  curvature  of  the  ball.  In  large  bearings 
for  carrying  great  loads  at  slow  speeds  the  race  contour  is 
made  very  much  closer  than  in  high-speed  bearings.  In  one 
ease  the  chief  consideration  is  load  capacity;  in  the  other,  the 
consideration  of  load  is  practically  negligible,  but  the  reduc- 
tion of  friction  is  of  supreme  importance.  Increasing  the 
curvature  of  the  race  is  one  of  two  ways  of  increasing  the 
available  area  of  contact  between  the  ball  and  its  raceway. 
In  ordinary  practice  the  race  curvature  may  be  increased  to 
an  extent  that  will  multiply  the  capacity  of  the  ball  many 
times  before  objectionable  friction  is  incurred,  but  close  race 
curvature  spells  safety  for  the  bearing.  In  fact,  the  ball 
bearing  made  with  close  race  contour  is  in  effect  a  roUer 
bearing.  In  it  there  are  realized  ample  areas  of  contact  which 
the  advocates  of  the  roller  bearing  particularly  emphasize  as 
an  advantage.  (Journal  of  the  Society  of  Automotive  Engi- 
neers, vol.  2,  no.  3,  March  1918,  pp.  210-213,  4  figs.,  g) 

Whirling  and  Whip  of  a  Revolving  Shaft,  G.  GreenhUl. 
Engineering,  vol.  105,  no.  2724,  March  15,  1918,  pp.  273-274, 
1  fig.  (to  be  continued). 

The  Resistance  of  a  Group  of  Piles,  H.  M.  Westergaard. 
Engineering  and  Cement  World,  vol.  12,  no.  7,  April  1,  1918, 
l)p.  22-26,  7  figs. 

On  a  New  Gtroscopic  Phenomenon,  E.  E.  Tournay  Hinde. 
Proceedings  of  the  Boyal  Society,  Series  A,  vol.  94,  no.  A659, 
Mathematical  and  Physical  Sciences,  pp.  218-222,  1  fig. 

Dynamic  Balancing,  Commander  F.  J.  Cleary.  Journal 
of  the  American  Society  of  Naval  Engineers,  vol.  30,  no.  1, 
February  1918,  pp.  1-22,  12  figs.,  7  plates. 

On  Moments  op  Inertia,  T.  H.  Jones.  Flight,  no.  478 
(no.  8,  vol.  10),  Febi-uary  21,  1918,  pp.  201-202,  3  figs. 

Volume  of  Tanks  with  Spherical  Ends,  Harry  Gwinner. 
The  Monthly  Journal  of  The  Engineers  Club  of  Baltimore,  vol. 
7,  no.  5,  November  1917,  pp.  7.5-78,  2  figs. 

Munitions 

New  Pressure  Table  for  Elet  Lead  Crushers,  F.  W. 
Jones.  In  the  determination  of  shotgun  pressure  the  Eley 
lead-crusher  tables  play  a  most  important  part.  In  fact,  lead 
crushers  are  very  convenient  for  testing  of  pressure  in  many 
kinds  of  rifles.  They  were  not  usually  employed  with  rnilitary 
rifles  because  of  the  inconsistencies  of  results  obtained  with 
pistons  of  various  sizes,  which  hitherto  could  not  be  properly 
explained.  Some  fifteen  years  ago  an  attempt  was  made  to 
replace  lead  crashers  by  coppers  of  a  special  conical  form, 
the  object  of  this  change  having  been  to  utilize  the  material 
for  which  exact  calibration  was  possible.  These  crushers  were 
given  several  years'  trial  in  aU  the  important  testing  stations 
in  England,  but  ultimately  they  had  to  return  to  lead. 

In  1913  a  series  of  experiments  on  a  very  large  scale  was 
initiated  for  the  purpose  of  building  up  a  new  table  for  Eley 
lead  crushers.  The  process  underlying  these  experiments  was 
the  taking  of  simultaneous  records  from  pistons  of  alternative 


diameters.  The  pressure  curve  was  worked  out  step  by  step  in 
so  many  pairs  of  places  that  the  resulting  .table  must  be  ac- 
cepted for  all  time  as  beyond  dispute.  It  was  not  proved, 
and  a  fact  that  could  not  be  proved  at  the  time  was  whether 
the  scale  of  tons  pressure  was  correct  or  not.  There  were 
good  reasons  for  believing  that  it  was  not  connect,  but  as  abso- 
lute values  were  not  available  the  conventions  of  estimate  were 
allowed  to  remain.  Hence,  the  1913  table  gave  all  pressures  in 
ti-ue  proportion,  but  the  real  values  could  only  be  obtained  by 
applying  throughout  a  multiplier,  which,  at  that  time,  was 
unknown. 

Recently  H.  W.  R.  Mason  revealed  the  data  which  explain 
the  previous  experience  with  lead  crushers  and  provide  figures 
for  their  exact  calibration.  He  discovered  that  lead  crushers 
developed  a  resistance  during  compression  which  varied  with 
the  amount  of  decrement,  but  was  independent  of  the  means 
by  which  the  decrement  was  brought  about.  Whether  the  lead 
is  squeezed  in  a  press  or  reduced  by  the  ordinary  method  of 
compression,  in  a  proof  barrel,  equal  resistances  are  set  up 
for  equal  decrements.  The  excess  resistance  developed  by  lead 
is  transient  and  it  disappears  inside  of  5  min.  of  decrement 
greater  than  0.050  in.  Thus,  lead  which  is  hardened  by  com- 
pression no  matter  to  what  degree,  recovers  to  what  may  be 
tenned  the  dead-soft  condition  inside  a  period  of  a  very  few 
minutes.  In  other  words,  it  possesses  the  property  of  spon- 
taneous annealing. 

The  rate  at  which  this  temporary  hardness  disappears  grows 
with  the  degree  of  decrement  and  hence  with  the  degree  of 
resistance  developed.  For  example,  the  dead-soft  condition  of 
a  lead  crusher  compressed  from  0.500  in.  to  0.400  in.  is  reached 
in  a  period  of  5  min.  Whereas,  the  lead  compressed  to  0.340 
in.  recovers  in  the  fraction  of  a  minute.  Tests  of  crushers 
which  were  made  in  ignorance  of  these  facts  were  necessarOv 
inconsistent,  because  nobody  ever  dreamed  that  time  varia- 
tions between  successive  treatments  introduced  so  disturbing 
an  infiuence.  Now,  however,  when  these  conditions  are  under- 
stood, lead  crushers  may  be  tested  by  the  simplest  of  all 
methods — that  of  the  dropped  weight. 

The  successive  decrements  produced  by  the  repeated  appli- 
cation of  the  same  blow  will  not  supply  a  true  impact  table  of 
resistances,  the  reason  being  that  the  resistance  developed  by 
the  initial  blow  has  disappeared  wholly  or  in  part  before  the 
second  can  be  delivered.  Thus,  three  blows  delivered  in  suc- 
cession produce  a  greater  total  effeet-than  the  same  three 
blows  would  do  if  they  could  be  repeated  so  quickly  that  the 
lead  had  no  time  to  anneal  in  the  interval.  In  other  words, 
three  blows  under  practical  conditions  of  experiment  are  not 
the  equivalent  of  three  times  one  blow.  A  true  resistance  table 
derived  from  impacts  can  be  obtained  by  blows  varying  in 
amounts.  For  example,  lead  crushers  may  be  submitted  to 
blows  of  one,  two,  three,  etc.,  pounds  in  successive  series,  and 
the  difference  in  decrements  between  any  two  qualities  of  blow 
are  those  which  would  exist  between  successive  blows  by  the 
same  weight,  supposing  the  disturbing  effect  of  the  time  inter- 
val could  be  eliminated.  The  fact  that  it  cannot  is  of  no 
present  concern,  bearing  in  mind  that  alternative  methods  get 
around  the  difficulty.  What  is  important  is  to  realize  that  a 
succession  of  blows  gives  misleading  results  and  should  there- 
fore be  avoided. 

Common  sense  supports  the  decision  arrived  at,  for  the 
ultimate  object  is  to  estimate  powder  pressure,  and  as  powder 
produces  its  result  in  one  continuous  movement  the  method 
of  calibration  may  be  accepted  which  repeats  this  condition  as 
nearly  as  may  be.  In  point  of  fact,  the  time  taken  by  a  3-lb. 
weight  dropped  from  heights  of  1  in.  to  24  in.  to  compress  the 
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crusher  is  about  the  thousandth  part  of  a  second.  Again,  the 
difference  between  the  times  of  compression  of  1-ft-lb.  and 
2-ft-lb.  blows  is  less  than  the  ten  thousandth  part  of  a  sccoikI. 
The  loss  of  hardness,  or  what  is  more  aptly  termed  the  error 
due  to  spontaneous  annealing,  may  be  ignored  when  dealing 
with  such  small  time  intervals — time  intervals  which  are  less 
than  the  period  of  duration  of  pressure  in  a  shotgun  proof 
barrel. 

Mr.  Mason  made  measurements  of  the  decrements  of  Eley 
lead  crushers  from  the  drop  of  a  3-lb.  weight  released  from 
nine  dififerent  heights  between  the  limits  1  in.  and  24  in.  The 
details  having  been  published  in  these  columns,  it  is  now  only 
necessary  to  assemble  the  results  as  in  Table  2.  For  con- 
venience, they  may  be  stated  with  reference  to  a  piston  of 
0.225  in.  diameter.  In  that  form  they  stand  as  pressure. 
Pressure  can  be  converted  into  dead  load  by  multiplying  by 
89.06,  which  is  the  product  of  one  ton  stated  in  jiounds  and 
the  area  of  the  piston.  The  word  "  resistance  "  has  the  same 
significance  as  "  dead  load,"  but  it  is  more  scientific  because  it 
better  conveys  an  idea  of  the  properties  of  a  crusher  in  refer- 
ence to  the  load  it  can  support,  for  it  can  only  support  a 
given  load  provided  it  can  bring  to  bear  an  equivalent  value 
of  resistance  against  the  force  seeking  to  compress  it. 


T.\BLE   2     RE.-^ri.TS  OF  IMPACT   EXPERIMENT.'^   WITH    ELEY  LEAD 
CRUSHERS 


Remaining  length, 

True  pressure 

for 

Multiplier  which 

inches 

0.225-in.  piston 

gives  agreement  with 

Eley  1913  Table 

0  4920 

2.15 

1,156 

0  4779 

2,77 

1   130 

0,4668 

3.40 

1.196 

0,4572 

3,66 

1   172 

0.4375 

4,52 

1   248 

0,4104 

5  60 

1.302 

0  3878 

6.45 

1  325 

0  3678 

7.12 

1  332 

0  3496 

7.78 

1.345 

In  the  third  column  of  this  table  there  is  no  evidence  of  the 
equal  multiplier  which  converts  the  Eley  1913  Pressure  Table 
into  absolute  pressure  values.  As  a  matter  of  fact,  there  should 
not  be,  and  this  for  reasons  which  must  be  carefully  explained. 
According  to  the  Eley  table  a  remaining  length  of  0.3678 
corresponds  to  a  pressure  2.18  times  greater  than  that  cor- 
responding to  a  remaining  length  of  0.478  in.  The  impact 
results  by  contrast  show  a  ratio  of  2.57  times  for  the  same 
basic  values.  It  has  previously  been  stated  that  the  Eley  table 
(•oiifomis  within  itself,  that  is,  one  part  with  another,  beyond 
all  question  of  doubt.  A  much  smaller  testimonial  has  been 
accorded  to  the  values  arising  out  of  Mr.  Mason's  experiments. 
No  further  sets  of  experiments  are  likely  to  be  conducted  which 
could  compete  in  range  and  the  exactitude  with  those  upon 
which  the  Eley  table  is  based.  The  appearance  of  discon- 
formity  of  the  impact  results  with  the  values  of  the  Eley  table 
must,  therefore,  be  open  to  explanation,  and  the  explanation 
is  that  the  above  impact  results  show  the  effect  of  resistance  of 
statical  loads,  whereas  in  shotguns  the  pressure  is  applied  in 
the  manner  known  as  dynamical. 

The  crusher  may  be  loaded  absolutely  statically  or  abso- 
lutely dynamically,  or  any  intermediate  condition  may  exist 
Ijetween  the  two.  In  copper  crushers  an  effort  is  made  to 
eliminate  dynamic  tendencies  and  generally,  if  a  crusher  could 
be  so  designed  that  it  would  respond  instantaneously  to  the 
applied  pressure,  its  readings  could  be  translated  by  a  statical 
scale. 


The  writer  discusses  in  detail  the  determination  of  pressure 
by  means  of  a  piston.  In  view  of  the  irregular  pressure  given 
by  shotgun  cartridges  an  empirical  rule  had  to  be  formulated 
for  extracting  real  jiressure  results  from  the  obviously  exces- 
sive readings  which  followed  when  insufficiently  compressed 
coppers  were  emjiloyed  in  connection  with  cartridges  giving 
unexjtectedly  high  results.  The  rule  was  to  regard  all  pressure 
registered  by  decrements  of  0.020  in.  or  under  as  true,  while 
all  decrements  beyond  this  limit  were  treated  as  being  in  ex- 
cess to  the  extent  of  half  the  surplus  over  0.020  in.  This  rule 
proved  of  great  assistance  in  tests  with  coppers  and  demon- 
strated that  conical  copper  crushers  under  the  conditions  of 
use  presented  in  shotguns  are  loaded  partly  dynamically,  which 
may  involve  possible  errors  in  the  use  of  a  table  based  on 
static  behavior.  The  Eley  table  is,  however,  wholly  dynamical 
ami  hence  the  figures  of  pressure  do  not  represent  the  actual 
resistance  of  the  crusher,  though  it  is  possible  to  obtain  from  a 
dynamical  table  a  series  of  true  dead-load  or  resistance  values. 
By  means  of  a   rather  complicated    process,  described    in   the 
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original  article,  two  curves  were  derived  as  shown  in  Fig.  10. 
The  lower  curve  is  that  of  the  Eley  table,  from  which  the  top 
one  was  derived.  The  resistances  are  shown  for  convenience 
as  pressure  on  a  0.225-in.  piston.  Dynamical  and  statical 
curves  for  the  same  crusher  are  thus  shown  in  contrast,  and 
between  them  is  another  curve  showing  the  resistances  obtained 
from  the  drop-weight  experiments.  This  curve  shows  that 
when  a  pressure  was  called  3  tons,  it  was,  in  reality  only  85 
jier  cent  of  3  tons,  or  2.55  tons.  It  must  be  decided  in  the 
i'uture  whether  so  much  fiction  can  be  allowed  in  a  measure- 
ment which  is  otheiTvise  fundamentally  sound.  The  statical 
equipment  of  the  Eley  curve  with  the  above  correction  be- 
comes a  dot  curve  in  the  figure,  which  agrees  with  the  results 
of  the  drop-weight  experiment  to  a  very  considerable  extent. 
[Arms  and  Explosives,  vol.  26,  no.  305,  Feb.  1,  1918.  pp.  20- 
22,  2  figs.,  ffl.) 

Manufacture  of  the  4.7-In('h  Gun,  Model  1906-1,  E.  A. 
Suverkrop.  American  Machinist,  vol.  48,  no.  13,  March  28, 
1918,  pp.  519-524,  10  figs. 

Resi.stance  des  Bouches  a  Fei',  L.  Jacob.  La  Technique 
Modcrne,  tome  10,  no.    1.  .lanuary  1918,  pp.  3-7.     A  mathe- 
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matieal  article  discussiug  the  stresses  in  the  barrel  of  a  gun 
and  showing  why  composite  barrel  construction  or  hooped 
construction  has  to  be  used.  An  abstract  of  this  article  will 
appear  in  an  early  issue. 

The  Browning  Machine  Rifle  and  Gun.  American  Ma- 
ehinist.  vol.  48.  no.  12,  March  21,  1918.  pp.  477-479.  2  figs. 

The  1917  Calibration  of  Eley  Lead  Crushers,  F.  W. 
Jones.  Arms  and  Explosives,  vol.  26,  no.  30C,  March  1,  1918, 
pp.  34-36,  1  fig.,  2  tables.  A  continuation  of  the  article  on 
dynamical  and  statical  pressures  in  Eley  lead  crushers,  ab- 
stracted in  the  present  issue.  An  abstract  of  this  part  will 
appear  in  an  early  issue  of  The  .Tournal. 

Power  Plants 

Tamarack  Mills  Power  Plant,  Charles  H.  Bromley.  De- 
scribes the  chief  features  of  the  new  oil-burning  plant  furnish- 
ing light,  heat  and  power  to  the  Tamarack  Mills.  Pawtucket, 
R.  I.  The  plant  was  designed  solely  for  fuel,  has  a  2500-kw. 
extraction  turbine,  heats  the  mills  with  forced-circulation  hot 
water  and  has  the  largest  atmospheric  cooling  tower  in  New 
England.  Unusually  interesting  peifomiance  figures  are  given. 
{Power,  vol.  47.  no.  13,  March  26.  1918.  pp.  426-430,  6  figs.) 
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Fig.  11     Ksn.MATED  Effect  of  Winter  Tempee.\tukes  on  Tbain 

Resistance  Stated  in  Terms  of  IjOSS  of  Use  of 

Locomotives.     ( N.  T..  N.  H.  &  H.  RR. ) 

Pumps 

Tests  <ir  Main  Circulating  PciiPs  of  the  "  North 
Dakota  "  and  "  Nevada,"  Commander  S.  M.  Robinson, 
U.  S.  N.  Data  of  tests  of  the  main  circulating  pump  of  the 
Nevada,  carried  out  on  board  ship,  and  of  the  North  Dakota, 
made  by  the  Fore  River  Shipbuilding  Company,  and  carried 
out  partly  ashore  and  partly  on  ship. 

The  paper  presents  a  complete  description  of  the  method 
of  carrying  out  the  tests,  and  gives  the  data  in  the  form  of 
curves  and  tables. 

Several  points  of  design  were  brought  out  in  these  tests. 
Thus,  when  the  North  Dakota  was  placed  in  commission  it  was 
found  that  there  was  a  sharp  corner  in  the  volute  casting  on 
the  discharge  side  of  the  pum]!.  This  caused  considerable 
vibration  in  the  pump,  which  disappeared  when  the  corner 
was  removed.  Another  point  in  connection  with  the  design 
of  circulating  pumps  for  use  in  connection   with  condensers 


on  board  ship  referred  to  head  and  capacity  conditions.  The 
ordinary  marine  practice  is  to  specify  the  head  only  approxi- 
mately and  to  allow  what  is  considered  to  be  a  liberal  supply 
of  circulating  water.  In  the  choice  of  the  head  an  approxi- 
mate figure  is  taken,  no  attempt  being  made  to  calculate  the 
head  from  the  actual  condenser  and  piping,  the  result  being 
that  if  the  actual  head  varies  considerably  from  this,  the  pump 
efficiency  may  be  very  low  even  with  a  good  pump.  This 
effect  will  be  exaggerated  if  the  water  used  is  much  less  than 
the  design  calls  for.  The  variation  in  the  total  head  of  con- 
densers for  the  same  horsepower  is  much  greater  than  is  com- 
monly supposed.  Thus,  the  total  head  at  the  same  capacity 
is  about  three  times  as  great  for  the  North  Dakota  as  it  is  for 
the  Nevada.  An  attempt  was  made  to  analyze  the  various 
parts  of  the  total  head.  {Journal  of  the  American  Society  of 
Naval  Engineers,  vol.  30,  no.  1,  February  1918.  pp.  23-40, 
illustrated,  e) 

Railroad  Engineering 

Winter  Temperatures  and  Locomotive  Capacitv,  W.  L. 
Bean,  Mem.Am.Soc.M.E.  The  unusually  severe  temperatures 
of  the  past  winter  have  offered  an  opportunity  to  study  the 
influence  of  decreased  temperatures  on  the  efftciency  of  steam 
locomotives.  A  drop  in  temperature  decreases  the  capacity 
of  the  steam-locomotive  boiler  and  also  greatly  increases  the 
train  resistance,  the  latter  l)eeause  journal  friction  increases 
as  the  temperature  falls,  owing  to  the  increase  in  the  viscosity 
of  the  lubricant.  In  fact,  the  first  factor  appears  to  be  of 
much  less  importance  than  the  latter. 

Operating  records  in  electric  freight  service  between  Harlem 
River  terminals  and  New  Haven,  a  distance  of  approximately 
70  miles,  with  undulating  curves  of  0.6  per  cent  and  consider- 
able curvatures,  afforded  an  opportunity  to  compare  the  con- 
sumption of  power  in  winter  with  that  of  summer  in  a  better 
manner  than  could  have  been  done  with  steam  locomotives. 

The  article  explains  in  detail  how  "  power-range "  and 
"  temperature-range "  curves  were  found  and  compared.  It 
was  found  that  for  each  degree  of  temperature  fall  the  demand 
for  power  increases  0.65  per  cent. 

This  figure  has  been  found  from  data  secured  with  electric 
locomotives,  but  it  is  believed  that  the  factor  0.65  per  cent  may 
be  applied  to  steam-locomotive  service  as  well,  because  there 
is  no  great  difference  in  the  heat  losses  and  engine  friction  of 
steam  and  electric  locomotives  considered  in  percentage  of 
maximum  capacity,  and  heat  losses  in  steam  locomotives  caus- 
ing reduction  in  capacity  in  winter  as  compared  with  summer 
are  practically  offset  for  the  purposes  of  this  investigation  by 
the  consumption  of  current  in  heating  cabs  of  electric  locomo- 
tives, which  latter  required  approximately  3  per  cent  of  the 
total  electric  power  used  on  a  trip. 

On  the  basis  of  the  0.65  per  cent  greater  power  required  to 
move  cars  for  each  degree  of  temperature  dro|i.  excess-power 
requirements  in  last  December  and  .January  as  compared  with 
those  months  in  the  three  preceding  years  were  as  follows : 

December,  1917 

4.55  per  cent  greater  than  in  December,  1914 
5.55  per  cent  greater  than  in  December,  1915 
5.95  per  cent  greater  than  in  December,  191(i 

January,  1918 

8.71  per  cent  greater  than  in  January,  1915 
8.71  per  cent  greater  than  in  January,  1916 
7.15  per  cent  greater  than   in   January,   1917 
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Assuming  800  locomotives  normally  iu  service,  the  I'esult  of 
such  handicap,  measured  in  the  number  of  locomotives  neces- 
sary to  make  up  the  increased  demand  for  power  on  account 
of  low  temperature,  was  as  follows: 

December,  1917  January,  1918 

36.4  engines  more  than  in  1914  69.7  engines  more  than  in  1915 
44.4  engines  more  than  in  1915  69.7  engines  more  than  in  1916 
47.6  engines  more  than  in  1916     57.2  engines  more  than  in  1917 

Fig.  11  indicates  the  number  of  engines  which  would  have  to 
be  added  in  a  normal  December  and  in  a  normal  January  to 
make  up  the  loss  of  engines  due  to  winter  temperatures  as 
compared  with  summer. 

The  writer  calls  attention  to  the  fact  that  the  foregoing  esti- 
mates are  based  exclusively  on  the  effect  of  low  temperatures 
in  causing  increased  resistance  of  trains  through  increased  fric- 
tion in  bearings  and  increased  heat  losses  in  steam  locomotives. 
There  are  numerous  other  ways  in  which  low  temperatures 
delaj'  train  operation  and  reduce  the  efficiency  which  have  not 
been  taken  into  consideration  in  the  present  instance.  {Rail- 
way Age,  vol.  64,  no.  11.  March  15,  1918,  pp.  539-541,  3  figs., 
epA) 

Repair  and  Maintexance  of  Locomotives  in  War  Time, 
E.  R.  Battley.  Canadian  Machinery  and  Manufacturing  News, 
vol.  19,  no.  13,  March  28,  1918,  pp.  315-317. 

U.  S.  A.  Gasoline  Locomotives.  Automotive  Industries. 
vol.  38,  no.  14,  April  4,  1918,  pp.  686-687,  4  figs.  Description 
of  the  gasoline  locomotives  manufactured  for  the  United 
States  Government  by  the  Baldwin  Locomotive  Company. 
Tiie  general  features  of  design  do  not  materially  differ  from 
their  standard  type. 

Progress  Report  of  the  Special  Committee  on  Stresses 
IN  Track.  Bulletin  of  the  American  Railway  Engineeriiuj 
Association,  vol.  19,  no.  205,  March  1918,  pp.  875-1058,  141 
figs.,  13  tables.  Report  of  an  investigation  carried  out  jointly- 
by  the  American  Railway  Engineering  Association  and  the 
American  Society  of  Civil  Engineers.  A  brief  abstract  of  this 
investigation  was  published  in  the  March  issue  of  The 
Journal. 

Need  More  Labor  Saving  Equipment;  Two  Discussions  of 
the  Situation  and  Some  Typical  Examples  of  What  Can  Be 
Done.  Railway  Maintenance  Engineer,  vol.  14,  no.  4,  April 
1918,  pp.  131-132. 

United  States  Railroad  Administration's  Freight  Cak 
Equipment  Standards.  Railway  Review,  vol.  62,  no.  13, 
March  30,  1918,  pp.  4.59-467,  16  ligs. 

Difficulties  op  Locomotive  Lubrication.  RaUway  Re- 
view, vol.  62,  no.  13,  March  30,  1918,  pp.  478-480. 

Specifications  for  the  United  States  Standard  Cars. 
Railway  Age,  vol.  64,  no.  13,  March  29,  1918,  pp.  785-788. 

The  Railway  Engineering  Convention.  Railway  Revietr. 
vol.  02,  no.  12,  March  23.  1918.  pp.  417-425. 

One  Hundred  Tons  Capacity  Steel  Hopper  Car,  Norfi  ilk 
&  Western  Ry'.  Railwmi  Review,  vol.  62,  no.  14,  April  0. 
1918,  pp.  495-497,  3  figs. 

Research 

The  Research  Couplet,  Research  in  Pure  Science  anh 
Indu.strial  Research,  Win.  Allen  Hamor.     The  writer  dis- 


cusses the  interrelation  between  pure  science  and  industrial 
research  and  expresses  the  \'xe\\  that  the  fundamental  differ- 
etu'es  between  pure  research  and  industrial  research  are  trace- 
;ilile  to  the  differences  in  the  poise  and  personality  of  the  rep- 
resentatives of  each  type  of  scientifle  investigation. 

With  special  regard  to  chemistry,  it  is  pointed  out  that  the 
great  triumphs  of  pure  chemistry  are  philosophic  achieve- 
ments, while  all  the  conspicuous  accomplishments  in  the  domain 
of  chemical  industry-  are  the  outcome  of  the  application  of 
channels  of  knowledge  explored  by  the  investigators  in  pure 
chemistry. 

An  interesting  classification  of  research  in  pure  chemistry 
and  in  applied  chemistry  is  offered. 

Next  comes  research  as  developed  by  corporations.  This 
appears  to  move  through  more  or  less  well-developed  stages 
according  to  the  character  of  the  industry.  These  stages  may 
be  ]iresented  as  follows :  First,  research  applied  to  the  elimina- 
tion of  difficulties  in  manufacturing,  and  at  least  sis  Ameri- 
can organizations  have  sixty  or  more  research  chemists  en- 
gaged in  this  field  of  industrial  research. 

Next  comes  research  having  some  new  and  specific  com- 
mercial object.  Frequently  the  appreciation  of  a  need  in 
industry  for  some  new  tool,  method  or  material  stimulates  a 
deliberate  search  for  means  to  satisfy  that  demand;  or,  again, 
it  is  sought  to  produce  a  commodity  imported  from  another 
country  or  locality.  This  field  of  research  proved  especially 
profitable  since  the  beginning  of  the  war.  Among  the  most 
progressive  firms  there  is  a  growing  appreciation  of  the  fact 
that  almost  every  discovery  in  science  may  ultimately  have  in- 
fluence on  industry.  This  leads  to  researches  in  pure  science 
with  no  specific  commercial  application  in  view.  This  kind 
of  research  can  be  carried  out  only  by  large  corporations, 
such  as  the  General  Electric  Company,  the  Eastman  Kodak 
Company,  etc.  It  is  a  very  far-seeing  business  policy  directed 
to  outstrip  competition  by  the  continuous  provision  of  dis- 
coveries, which  may  sooner  or  later  be  turned  to  industrial 
account. 

Research  for  the  purpose  of  establishing  standard  methods 
of  testing  and  standard  specifications  connected  with  the  pur- 
chase of  raw  materials  is  a  very  important  field  of  investi- 
gation, the  necessity  for  which  is  obvious.  {The  Scientific 
Monthly,  vol.  6.  no.  4,  April  1918,  pp.  319-330,  g) 

Aerodynamic  Laboratory  of  the  Leland  Stanford  Jr. 
Unh-ersity,  Wm.  F.  Durand,  Mem.Am.Soc.M.E.  Description 
of  this  laboratory  and  its  equipment,  with  special  reference 
to  tests  on  air  propellers. 

The  pui'poses  of  the  investigations  for  which  the  laboratory 
was  designed  were  as  follows: 

First,  the  development  of  a  series  of  design  factors  and 
coefficients  drawn  from  model  forms,  distributed  with  some 
regularity  over  the  field  of  air-propeller  design  and  intended 
to  furnish  a  basis  of  check  with  similar  work  done  in  other 
aerodynamic  laboratories,  and  as  a  point  of  departure  for 
the  further  study  of  special  or  individual  types  and  forms. 

Second,  the  establishment  of  a  series  of  experimental  values 
developed  from  models  and  intended  for  later  use  as  a  basis 
for  comparison  with  similar  results  drawn  from  certain 
selected  full-sized  forms  and  tests  in  free  flight. 

The  so-called  Eiffel  type  of  wind  tunnel  was  adopted,  de- 
scribed in  some  detail  in  the  report. 

An  interesting  feature  of  the  design  is  constituted  by  the 
device  for  securing  uniformity  in  flow  into  the  test  chamber 
from  the  mouth  of  the  collector.  With  this  in  view  a  honey- 
comb structure  was  built  in  the  delivery  end  of  the  collector. 
It  is  composed  of  hexagonal  cells  3  in.  in  diameter  and  10  in. 
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long  made  of  rooting;  lin  and  soldered  at  the  edges.  This 
forms  a  stiff  and  true  structure  with  thin  walls  presenting  the 
minimum  resistance  to  the  flow  of  the  air. 

The  form  of  the  collector  and  diffuser  tubes  was  determined 
by  circular  frames  made  by  nailing  up  a  double  ring  of  y'g-i'i- 
board  segments,  sawn  to  the  proper  curvature  on  one  side, 
thus  forming  a  strong  ring  of  wood  1^4  in.  thick.  These  rings 
were  then  fastened  to  uprights  made  of  2-in.  by  4-iu.  scantling 
spaced  about  2  ft.  between  centers  and  so  adjusted  vertically  as 
to  line  up  with  the  axis  of  the  tunnel  about  8  ft.  9  in.  above 
the  floor  of  the  room.  These  circular  rings,  spaced  out  in  this 
manner  and  each  of  appropriate  diameter,  give  thus  a  series 
of  transverse  sections  of  the  tunnel.  The  next  step  was  to  run 
longitudinal  battens  %  in.  thick  by  2  in.  wide  along  the  inside 
of  these  rings,  spacing  them  equally  around  the  circumfer- 
ence. These  battens  were  spaced  about  6  in.  between  centers 
at  the  small  end  and  12  in.  at  the  large  end.  This  entire  frame- 
work, when  set  up,  cross-braced  and  stayed  to  the  building,  roof 
and  floor,  made  a  verj'  stiff  and  secure  skeleton  on  which  to 
lay  the  inner  covering  forming  the  shell  of  the  tunnel  itself. 
This  covering  was  of  a  good  quality  of  heavy  cotton  sheeting 
laid  on  and  stretched  with  care  and  secured  along  each  longi- 
tudinal batten  and  running  on  the  inside  a  small  aii-jjlane  bat- 
ten approximately  ^4  in.  thick  at  the  center  by  ^4  in.  wide, 
thus  holding  the  fabric  down  on  the  large  battens. 

The  fabric  was  then  treated  with  a  standard  airplane  wing 
'■  dope  "  (celluloid  dissolved  in  acetone),  varnished  and  rubbed 
down  to  a  smooth  Knish.  At  the  propeller-fan  end  for  a  dis- 
tance of  about  4  ft.  the  number  of  longitudinal  battens  was 
doubled  and  for  a  distance  of  11/2  ft.  the  inside  of  the  tunnel 
was  covered  with  galvanized  sheet  iron  in  order  to  give  neces- 
sary stiffness  in  the  immediate  vicinity  of  the  tips  of  the  blades 
of  the  fan.  This  general  procedure  gave  a  tunnel  with  a 
smooth,  true  and  fair  surface,  conforming  to  the  law  of  cross- 
sectional  areas  as  determined,  and,  as  later  test  .showed,  stable 
and  without  sensible  vibration  or  disturbance  under  the  high- 
est wind  velocities  employed. 

The  experiment  room  was  made  of  matched  boarding  laid  on 
the  inside  of  joists  and  studding  spaced  about  18  in.  between 
centers.  The  highest  wind  speeds  contemplated  were  not  much 
about  60  m.p.h.,  and  with  a  reasonable  coefficient  of  flow 
through  the  collector  tube  this  would  require  a  reduction  of 
pressure  in  the  experiment  room  not  much  exceeding  10  or  12 
lb.  per  sq.  ft.  This  is  a  very  moderate  load,  and  no  trouble  was 
experienced  in  carrying  it  with  ordinary  framing  covered  with 
the  matched  boarding  as  indicated.  To  give  light  in  the  ex- 
periment room,  two  window  sashes  were  fitted  and  the  glass 
was  reinforced  on  the  inside  with  supports,  reducing  the  size 
of  the  pane  to  the  equivalent  of  about  9  in.  by  10  in. 

The  room  was  made  practically  airtight  by  papering  on 
the  inside  with  heavy  builders'  paper  laid  on  with  a  specially 
heavy  paste.  For  entry  and  exit  an  airlock  was  provided 
with  doors  closing  on  suitable  packing  strips  and  fitted  with 
self-adjusting  hinges,  allowing  close  contact  between  door  and 
packing. 

The  air  speed  is  measured  by  a  pitot  tube  of  the  usual  type. 
There  is,  however,  also  a  sensitive  pressure  indicator  showing 
the  pressure  head  between  the  experiment  chamber  and  the 
surrounding  room,  thus  serving  as  an  instantaneous  air-speed 
indicator. 

This  pressure  indicator  consists  of  two  manometrie  cells 
carried  each  on  opposite  ends  of  a  sensitive  balance.  The 
lower  ends  of  the  cells  dip  under  coal  oil,  the  space  above  the 
liquid  being  connected  in  one  ease  to  the  air  in  the  experiment 
chamber  and  in  the  other,  to  the  air  in  the  surrounding  room. 


The  zero  i)osition  of  the  scale  is  determined  with  both  cups 
connected  to  the  outer  room.  With  one  connected  to  the  ex- 
periment room  the  balance  becomes  disturbed  and  the  weights 
added  to  restore  equilibrium  furnish  a  direct  measure  of  the 
depression  within  the  experiment  room.  These  indications 
calibrated  against  the  pitot-tube  measures  of  speed  give  the 
direct  relation  desired  between  the  measure  of  the  depression 
and  the  air  speed  at  the  propeller  position.  The  weights  for 
the  balance  were  so  selected  as  to  give  readings  of  pressure 
directly  in  pounds  per  square  foot. 

A  relation  was  found  bas'-d  on  pitot-tube  determinations  of 
velocity  and  manometric-balance  measures  of  difference  of 
pressure  acting  as  an  air  head.  This  relation  was  found  to  be 
practically  constant  and  equal  to 

Velocity  head  =  0.876  (P,  —  P,) 
where  P,  and  P.  denote  the  pressure  heads  without  and  within 
the  experiment  room. 

An  interesting  telephonic  torque  dynamometer  is  described 
in  the  same  report.  {Jouriial  of  the  Societii  of  Aiitomotwe 
Enyineers,  vol.  2,  no.  3,  pp.  230-238,  14  figs.,  d) 

Refrigeration 

Economy  of  the  Refrigeration  Power  Plant,  Victor  3. 
Azbe.  A.  iS'.  R.  E.  Journal,  vol.  4,  no.  4,  January,  1918,  pp. 
368-387,  11  figs.  A  discussion  of  the  various  sources  of  losses 
in  a  refrigeration  power  plant,  with  suggestions  as  to  how 
such  losses  may  be  reduced  or  eliminated. 

Heat  Balance  of  the  Ammonia  Compression  System, 
.J.  H.  H.  Voss.  For  detennining  the  economy  of  the  ammonia- 
compression  system  three  values  are  required:  first,  the  ex- 
ternal work  or  indicated  horsepower  expended  in  the  com- 
jiressor  which  may  be  determined  from  the  indicator  card; 
second,  refrigerating  effect;  and  third,  the  heat  of  condensa- 
tion. Graphical  methods  are  given  for  the  detennination  of 
these  three  factors.  (A.  S.  R.  E.  Journal,  vol.  4,  no.  4,  Jan- 
uary, 1918,  pp.  345-367,  13  figs.) 

A  National  Industrial  Research  Laboratory.  The  Engi- 
neer, vol.  125,  no.  3244,  ^Slaich  1,  1918,  pp.  180-181.  Descrip- 
tion of  the  National  Industrial  Research  Laboratory  in  Eng- 
land. 

The  National  Indvstrial  Research  Laboratory,  Sir 
Richard  T.  Glazebrook.  Engineering,  vol.  105,  no.  2723,  March 
8,  1918,  pp.  252-256,  5  figs. 

The  Hydraulic  Laboratory  of  the  Massachusetts  Insti- 
tute OP  Technology,  Geo.  E.  Russell.  Journal  of  the  Boston 
Society  of  Ciril  Engineers,  vol.  5,  no.  3,  March,  1918,  pp.  121- 
130,  6  figs. 

Steam   Engineering 

Boilerswith  Air  Heaters.  DescriiJtion  of  an  installation 
where  an  air  heater  is  provided  for  each  boiler. 

The  installation  described  contains  a  3000-kw.  turbo-alterna- 
tor driven  by  a  turbine.  There  is  one  chimney  for  each  four 
l)oilers  and  an  air  heater  for  each  boiler. 

The  air  is  supjilied  lo  the  air  heater  through  a  duct,  Fig.  12, 
leading  from  the  main  generator  in  such  a  way  as  to  utilize 
the  heat  of  the  air  from  the  generators.  It  is  heated  to  a 
comparatively  high  temperature  in  jjassing  through  the  air 
heater,  and  from  thence  to  the  suction  inlet  of  the  fans,  from 
which  fans  it  is  discharged  to  the  Underfeed  Stoker  traveling 
grates. 
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Fig.  12    Isco  Am  Hkatkrs  and  Traveling-Grate  Stokers 


The  air  heaters,  as  ilhistrated,  each  comprise  36  elemeuts 
between  wliich  the  hot  gases  of  combustion  flow  from  the  boiler 
to  the  main  flue.  The  warm-air  main  from  the  generators  is 
splayed  into  36  inverted  U-branches.  Each  branch  is  further 
divided  by  a  diaphragm  to  equalize  the  flow  in  the  upper  and 
lower  portions.  The  total  length  of  an  element  is  10  ft.  and 
the  depth  4  ft.  5  in.,  while  the  width  of  each  heater  chamber 
is  9  ft.  3  in.  Below  the  heater  there  is  a  dust  hopj^er,  and 
above  it  there  are  cleaning  doors. 

The  warm  air  is  drawn  into  and  through  each  heater  by  a 
fan  driven  by  an  electric  motor.  To  guard  against  stoppages, 
a  spare  motor  is  provided  in  addition  to  individual  motors  for 
each  fan.  (The  original  article  gives  extracts  from  the  speci- 
fication, showing  the  extent  and  requirements  of  the  plant). 
{Engineering,  vol.  105,  no.  2722.  March  1,  1918,  pp.  228-230, 
5  figs.,  d) 

Boiler  Baffles  of  Plastic  Material.  As  a  substitute  for 
baffles  for  water-tube  boilers  consisting  of  tile,  bricks  or  blocks 
of  refractory  material  fitted  in  between  the  tubes,  a  composi- 
tion is  offered  of  refractory  materials  shipped  in  barrels  in  a 
plastic  condition  ready  for  use. 

It  is  claimed  that  with  this  new-  material  it  is  possible  to 
secure  jointless  and  gas-tight  baffles,  since  the  coefficient  of 
expansion  is  so  small  that  the  change  in  shape  due  to  variation 
of  temperature  may  be  neglected. 

In  forming  a  cross-baffle  for  a  water-tube  boiler  of  the  Bali- 
cock  &  Wilcox  Company  type,  the  east-iron  baffle  plate  is 
employed  as  one  side  of  the  mold,  while  the  other  is  formed 
by   thrusting   slats   into   the   diagonals   between   the   tubes,   as 


illustrated  in  Fig.  13.  The 
plastic  material  is  then 
poked  down  through  the 
diagonals  to  fill  the  space 
between  the  baffle  plate 
and  the  slats,  the  material 
being  sutticiently  plastic  to 
fit  the  tubes  snugly.  The 
boiler  is  then  fired  up 
slowly  so  that  the  slats 
will  burn  out  while  the 
plastic  material  is  being 
dried  and  vitrified  in  place. 
(Iron  Age,  vol.  101,  no. 
12,  March  21,  1918,  j).  743, 
1  fig.,  d) 

Increasing  the  Life  ok 
Economizers.  With  par- 
ticular regard  to  New  Eng- 
land, the  average  life  of 
an  economizer  is  from  thir- 
teen to  eighteen  years,  de- 
pending on  local  condi- 
tions. After  that  the  tubes 
become  so  thin  that  they 
are  liable  to  fracture.   This 

lialiility  to  fracture  is  greatly  increased  by  any  suildeu  shock, 
such  as  a  water  hannner,  and,  in  fact,  it  is  impracticable  to 
carry  the  usual  high  boiler  pressures. 
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The  ]i  resent  article  desoribes  an  aiTangement  for  use  with 
these  older  economizer  installations  whereby  they  may  be  pro- 
tected from  sudden  shocks  and  excessive  pressures. 

The  water  is  pumped  from  the  primary  heater  through  one 
stage  of  the  chamber  to  the  economizer  at  about  40  to  50  lb. 
pressure,  and  then  from  the  outlet  of  the  economizer  to  the 
suction  of  the  second  stage  of  the  pump,  where  the  pressui 
is  increased  to  the  required  boiler  pressure.    See  Fig.  14. 

The  application  of  this  type  of  pump  is  said  to  have  in- 
creased the  life  of  several  economizer  installations.  In  one 
case  where  the  repairs  had  become  excessive  a  pump  of  this 
type  was  installed  and  the  pressure  cut  down  from  175  to  40 
lb.,  which  prolonged  the  life  of  the  machine  for  a  period  of 
four  years  and  eliminated  practically  entirely  all  the  repairs 
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Fig.  14   Clark  and  Santry  Aera^jgement  for  Feeding  Water 
TO  Old  Economizers  at  Less  than  Boiler  Pressure 

due  to  tube  and  header  fractures.      (Power,  vol.  47,  no.   13, 
March  26,  1918,  pp.  436-437.  1  tig.,  d) 

Wreck  of  a  Thibty-five  Thousand  Kilowatt  Turbine. 
Power,  vol.  47,  no.  12,  March  19.  1918,  pp.  390-395,  7  figs. 

Cleaning  a  Conden.ser  with  Muriatic  Acid,  D.  C.  Mc- 
Keehan.    Power,  vol.  47,  no.  15,  April  9,  1918,  p.  504. 

Varia 

Ferbo-Concrete  Ship.s,  T.  J.  Gueritte.  Engineering,  vol. 
105.  no.  2724,  March  15,  1918.  pp.  295-298,  3  figs.,  4  tables. 

Women  as  Foundry  Workers  in  Germany.  Cassier's  En- 
gineering Monthly,  vol.  53,  no.  3,  March  1918,  pp.  194-201, 
4  figs. 

Alcohol  from  Sulphite-Pulp  AVaste  Liquor,  Ellwood 
Hendrick.  Metallurgical  and  Chemical  Engineering,  vol.  18, 
110.  7,  April  1,  1918,  pp.  360-362,  3  figs. 

New  Service  to  Check  Teredo.  The  Marine  News,  vol.  4, 
no.  11,  April  1918,  p.  73,  2  figs. 

The  French  System  for  Return  to  Civilian  Life  of 
■Crippled  and  Discharged  Soldiers,  John  L.  Todd.  Publica- 
tions of  the  Bed  Cross  Institute  for  Crippled  and  Disabled 
Men,  Series  1,  no.  5,  February  28,  1918,  75  pp. 


A  Bibliography  of  the  War  Cripple,  Douglas  C.  Mc- 
Murtrie.  Publications  of  the  Bed  Cross  Institute  for  Crippled 
(iiid  Disabled  Men,  Series  1,  no.  1,  January  4,  1918,  41  pp. 

Problems  of  Hot  Blast  Stove  Design,  A.  D.  Williams. 
The  Blast  Furnace  and  Sleel  Plant,  vol.  6,  no.  4,  April  1918, 
l)p.  171-174,  1  fig.,  10  tables. 

British  Reconstruction  Plans.  American  Machinist,  vol. 
48,  no.  14,  April  4,  1918,  pp.  .574-577. 

Methods  of  Gas  Warfare.  S.  J.  M.  Wald.  The  Journal  of 
Industrial  and  Engineering  t  hemistrg.  vol.  10,  no.  4,  April  1, 
1918,  pp.  297-301. 

Some  Applications  of  Electromagnetic  Theory  of  Mat- 
ter, Albert  C.  Crehore.  Proceedings  of  the  American  Institute 
of  Electrical  Engineers,  vol.  37,  no.  4,  April  1918,  ]ip.  283-315. 

Shall  the  Metric  System  Be  Forced  on  the  People? 
Samuel  S.  Dale.  Scale  Journal,  vol.  4,  no.  6,  March  10,  1918, 
pp.  5-7. 

Are  You  in  Favor  of  Progress.  Competency  and  Effi- 
ciency?   Scale  Journal,  vol.  4,  no.  6.  March  10,  1918,  p.  11. 

Problems  in  Atomic  Structure.  Engineering,  vol.  105, 
no.  2724,  March  15.  1918.  pp.  286-288,  5  figs. 

Power  Required  by  Cold  Rolling  Mills,  C.  E.  Davies. 
The  Engineer,  vol.  125.  no.  3246,  March  15,  1918,  pp.  221-222, 
4  figs.,  3  tables. 


Charts 

Alignment  Chart  for  Herbert's  Cubic  Law,  A.  Lewis 
Jenkins.  American  Machinist,  vol.  48,  no.  13,  March  28,  1918, 
p.  541. 

Moments  of  Inertia,  T.  H.  Jones.  Flight,  no.  478  (no.  8, 
vol.  10),  February  21.  1918.  p.  201. 

Chart  Showing  Graphical  Method  of  Computing  Aver- 
age Velocity  of  Flow  of  Air.  A.  H.  Anderson.  Compressed 
Air  Magazine,  vol.  22,  no.  3,  March  1918,  p.  8695. 

Chart  on  Relation  Between  Hydrogen,  Excess  Air  and 
CO,,  and 

Chart  on  Ratio  of  Moisture  to  Dry  Air  for  Various 
Humidities,  Haylett  O'Neill.  Power,  vol.  47,  no.  15,  April  9, 
1918,  p.  502. 

Alignment  Chart  for  Dempster  Smith's  Formulas  for 
Cutting  Speed,  A.  Lewis  Jenkins.  American  Machinist,  vol. 
48,  no.  15.  April  11,  1918.  p.  615. 
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tive; d  descriptive;  e  experimental:  g  general;  /(  historical; 
m  mathematical:  p  practical;  s  statistical;  t  theoretical.  Ar- 
ticles of  especial  merit  are  rated  A  by  the  reviewer.  Opinions 
expressed  are  those  of  the  reviewer,  not  of  the  Society.  The 
Editor  will  be  pleased  to  receive  inquiries  for  further  informa- 
tion in  connection  with  articles  reported  in  the  Survey. 
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xL  during  the  month,  and  reviews  of  books  of  special  importance  prepared  by  members  of  the 
A.S.M.E.  and  others  particularly  qualified. 
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BOOKS   AND   :M0RE   BOOKS 

UR  soldiers  and  sailors  here  at  home  in  the  training 
camps,  on  transports,  in  the  Navy  and  overseas  in  the 
trenches  are  urgently  in  need  of  good  books.  From  every 
earn])  librarian  we  receive  reports  of  a  steady  and  large  de- 
maud  for  technical  works  of  every  class.  The  need  for  engi- 
neering data  is  especially  acute. 

Over  600,000  books  are  now  in  use,  but  hundreds  of  thou- 
sands more  are  needed.  Standing  unused  on  shelves  in  our 
homes  are  many  good  books  that  would  be  of  inestimable 
value  in  the  camps.  Office  shelves  bear  books,  seldom  if  ever 
touched,  whose  presentation  to  the  Army  would  be  a  real  serv- 
ice.    (Obviously,  technical  books  sent  should  be  recent  editions. 

The  fund  of  .$1,700,000  raised  by  the  American  Library 
Association  to  build  and  equip  thirty-four  libraries  in  the 
camps,  to  provide  trained  library  service  and  to  buy  books, 
will  not  be  adequate  unless  substantially  reinforced  by  gifts. 

To  present  books,  all  that  is  necessary-  is  to  mark  them 
"  War  Library  Service  "  and  deliver  them  at  any  public  li- 
brary. They  will  be  forwarded  to  the  war-library  storage  plant 
and  distributed  to  the  points  where  they  are  most  needed. 

BOOK  NOTES 

.4ids  in  the  Commercial  Ajnal^'^is  of  Oils,  Fats,  and  Tiieir  Commercial 
Products.  By  George  Fenwick  Pickering.  J.  E.  Lippincott  Co  . 
Pliiladelpliia.   1917.      Cloth.   6x9  in.,    133   pp. 

Intended  as  a  guide  in  works  laboratories.  The  tests  for 
determining  the  purity  of  the  substances  and  their  suitability 
for  various  purposes  are  given,  together  with  tables  of  con- 
stants for  each.  These  values,  the  author  states,  are  here 
published  for  the  first  time. 

Automobile  Welding  with  tlie  Oaty-Acetylene  Hame.  By  M.  Keith  Dun- 
ham. A  Practical  Treatise  Covering  the  Repairing  of  Automobiles 
by  Welding,  with  a  Non-Technical  Explanation  of  the  -Principles  to 
be  Guided  by  in  the  Successful  "Welding  of  the  Various  Metals.  The 
Norman  W.  Henley  Publishing  Co.,  New  Yorlc,  1917.  Cloth,  4x6  in.. 
167  pp.     $1. 

A  manual  for  workmen  which  explains  in  simple  language 
the  principles  of  welding,  and  describes  in  detail  their  appli- 
cation in  automobile  repairing. 

A  Bibliography  of  the  War  Cripple.     Compiled  by  Douglas  C.  McMurtrie. 
The   Economic   Consequences  *»f   Pli.>  sical   Disability.      By   John   Culbert 

Farie.s.      A   Case   Study  of  Civilian  Cripples  in   New  York  City. 
Memorandum   on   ProTision  for  Dlsahle<l  .Soldiers  in  New  Zealand.     By 

Douglas  C.   McMurtrie,  N    Y.   Red  Cross  Institute.     New  York,    1918. 
Paper.   8x11  in. 

These  pamphlets  form  the  first  three  numbers  of  the  publi- 
cations of  the  Red  Cross  Institute  for  Crippled  and  Disabled 
Men.  The  bibliography  covers  39  pages  and  will  be  further 
extended  by  supplements  as  new  material  accumulates. 


Broaches    and    Broaching. 

Inc.,  New  York,  1918. 


By    Ethan    Viall.      McGraw-Hill    Book 
Cloth.  6x9  in.,  221  pp.,  188  Ulus.     $2. 


A  summary  of  the  present  de\elopment  of  broaching  work 
and  machinery,  written  primarily  to  enable  those  interested 
to  judge  whether  it  is  applicable  to  their  particular  class  of 
work  or  not,  and  to  provide  working  directions  in  the  former 
ease.  Contents:  Broaching  and  Broaching  Tools;  Standard 
Types  of  Broaching  Machines;  Examples  of  Pull  Broaching 
Work  and  Practice;  Examples  ot   Push  Broaching  Work  and 


Practice;  The  Design  of  Pull  Broaches;  The  Design  of  Push 
Broaches;  Making  Broaches. 

Brown's  Directory  of  American  Gas  Companies.  1917.  Compiled  and 
i;orrected  Annually  by  E.  C.  Brn\\-n.  The  Gas  .\ge.  New  York.  1917. 
Cloth.  7x11  in.,   897  pp.     |r,. 

This  edition  summarizes  the  statistics  of  1179  manufactured, 
768  natural,  134  acetylene  and  70  gasoline  gas  companies,  161 
liarent  or  operating  companies  and  47  public  service  com- 
missions. An  appendix  includes  the  financial  data  of  277  com- 
panies, the  officers,  directors  and  committees  of  gas  associa- 
tions and  an  alphabetical  list  of  gas  association  members,  with 
their  company  and  association  affiliations. 

The  Calorific  Power  of  Fuels.  By  Herman  Poole.  With  a  Collection 
of  Auxiliary  Tables  and  Tables  Showing  the  Heat  of  Combustion 
of  Fuels,  Solid,  Liquid  and  Gaseous.  3d  ed..  rewritten  by  Robert 
Thurston  Kent.  John  Wiley  &  Sons,  Inc..  New  York.  1918.  Cloth, 
6x9  in.,  267  pp..  65  illus.      $3. 

The  introduction  of  new  fuels,  the  improvements  in  the 
methods  of  investigating  the  calorific  power  of  fuels  and  the 
increase  in  the  amount  of  available  accurate  data  have  made 
it  necessary  to  rewrite  the  book.  The  latest  researches  have 
been  incorporated,  inaccurate  data  occurring  in  earlier  edi- 
tions have  been  eUminated  and  the  results  have  generally  been 
reported  in  the  English  system  of  units  instead  of  in  the 
metric  svstem  used  in  former  editions. 


Chemical   Patents  and   Allied   Patent    Problems. 

John  Byrne  &   Co..   Washington,    1917,      Cloth, 


By   Edward   Thomas. 
6x9   in..    58   pp.      $2.50. 


This  work  is  intended  to  provide  a  statement  of  the  law  of 
the  chemical  patents,  together  with  a  practically  complete  list 
of  the  eases  on  which  it  is  based,  and  of  the  principal  cases 
intimately  related  in  reasoning  to  them.  Written  from  the 
jioint  of  view  of  the  patent  attorney  and  the  expert  witness. 

Dyes  and  Dyeing.     By  Charles  E.   Pellew.     Robert  M.   McBride  &  Com- 
pany, New  York,   19IS.     Cloth,  5x8  in.,  274  pp.,  24  illus..  3  pi,      $3. 

This  book  describes  the  modern  dyes  in  non-technical  lan- 
guage, discusses  the  theoiy  and  practice  of  color  dyeing,  and 
describes  the  methods  of  dyeing  various  fabrics  and  materials. 
Various  methods  of  coloring  objects  in  patterns  are  also  de- 
scribed. It  is  intended  for  use  by  craftsmen  doing  small 
scale  work. 


William   G,    Raymond.      3d 
New    York.    1917.       Cloth. 


The  Elements  of  Kailrwad  Engineering.     B>- 

ed.,    revised.      John    Wiley    &    Sons,    Inc. 
6x9   in..   453   pp.,    1-07   illus,      $4, 

This  book  attempts  to  describe  the  fixed  portion  of  a  rail- 
road plant  and  to  give  the  underlying  principles  of  the  design 
of  its  layout.  The  present  edition  has  been  largely  revised 
and  the  introduction  has  been  modified  to  conform  to  the 
progress  that  has  been  made  in  the  study  of  valuation  and 
regulation  of  utilities,  the  discussion  of  engine  capacity  and 
the  chapters  on  signaling  have  been  rewritten,  and  a  chapter 
on  the  principles  of  valuation  has  been  added. 

Essentials  of  Volumetric  .\nalysis.  By  Henry  W.  Schimpf.  An  Intro- 
duction to  the  Subject,  Adapted  to  the  Needs  of  Students  of  Fliar- 
maceutical  Chemistry,  Embracing  the  Subjects  of  Alkalimetry, 
Acidimetry,  Precipitation  Analysis,  Oxidimetry,  Indirect  Oxidation, 
Idometry.  Assay  Processes  for  Drugs,  Estimation  of  Alkaloids, 
Phenol,  Sugars.  Theory,  Application  and  Description  of  Indicators. 
3d  ed.,  rewritten  and  enlarged.  John  Wiley  ,t  Sons,  Inc..  New  York. 
1917.      Cloth.    6x8   in..    366   pp.,    61    illus.      $1,60 

This  edition  is  revised  to  accord  witli  the  new  United  States 


439 


440 


l.IHl{AKY   NOTES  AND   HooK    l{i:\  IKWS 


The  JoiRNAL 
Am.Soc.M  E. 


Pharinacopiria,  and  iniprovi'il  l)_v   ihc  ailditions  of  many  new 
assay  methods. 

Farm  Forestry.  By  John  Arden  Ferguson.  .Tohn  Wiley  &  Sons.,  Inc., 
New  York.   1916.      Cloth,    5x8  in..   233  pp..   5  illus..   40  pi.      J4.25. 

A  textbook  on  the  care  and  management  of  farm  woodiols 
and  the  utilization  of  their  products,  intended  for  use  by 
students  in  agricnltural  colleges. 

The  Gas  Fngine  Handbook.  By  K.  W  Roberts.  A  Manual  of  Useful 
Information  for  the  Designer  and  the  Engineer.  9th  ed.,  rewritten 
and  enlarged.  The  Gas  Engine  Publishing  Co.,  Cincinnati,  (copy- 
right 1917).     Leather.  5x7  in..  315  pp  .  SO  illus.     |2. 

An  epitome  of  gas-engine  practice,  in  pocket-book  form, 
intended  as  a  handy  book  of  reference.  This  ninth  edition  has 
been  revised  to  include  present  practice.  Contents :  Descrip- 
tive; Design:  Operation.  Testing,  Selection. 

(■as.  Gasoline  and  Oil  Engines.  By  Gardner  D.  Hiscox,  revised,  en- 
larged and  brought  up  to  date  by  Victor  W.  Page.  22d  ed.  A 
Complete,  Practical  Work  Defining  Clearly  the  Elements  of  Internal 
Combustion  Engineering.  Treating  Exhaustively  on  the  Design,  Con- 
struction and  Practical  ,\pplication  of  All  Forms  of  Gas  Engines: 
Describes  Minutely  All  .\uxiliary  System.s:  Considers  the  Theory  and 
Management  of  .\11  Forms  of  Explosive  Motors  for  Stationary  and 
Marine  Work.  Includes  also  Producer  Gas  and  Its  Production. 
The  Norman  W.  Henley  Publishing  Co.,  New  York,  1918.  Cloth, 
6x9   in.,    640  pp.,    435   Illus,      $2.50. 

The  present  edition  of  this  work  has  been  very  thoroughly 
revised  throughout,  and  an  attempt  has  been  made  to  include 
all  recent  developments  of  importance.  New  tables,  formula' 
and  illustrations  have  been  included  and  obsolete  material  has 
been  eliminated,  except  when  of  historical  interest. 

Handbook  for  f he  .303-in.  \  ickers  .Miu-liine  Gun.  (Magazine  Rifle  Cham- 
ber). Mounted  on  Tripod  .Mounting.  Mark  IV.  George  U.  Harvey 
Publishing  Co.,  Inc  ,  New  York.  1917,  Linen,  3x5  in..  82  pp.,  1  pi. 
50  cents. 

A  catalogue  in  pocket  size  for  those  who  are  called  upon  to 
use  this  gun,  written  by  a  British  army  officer.  Edited  by 
Capt.  S.  A.  Dion. 

A  Manual  of  the  Processes  of  Winding.  Warping  and  Quilling.  By  Sam- 
uel Kline.  Of  Silk  and  Other  Various  Yarns  from  the  Skein  to  the 
Loom.  John  Wiley  &  Son.*,  Inc.,  New  York,  191S,  Cloth.  5xS  in., 
134  pp..   20   illus.      $2. 

The  preface  announces  this  as  the  ftist  American  reference 
book  on  the  technique  of  these  branches  of  textile  manufac- 
ture ;  and  states  that  it  is  based  upon  long  practical  experience. 

Mechanical  Fquipnient  of  School  Buildings.  By  Harold  Alt.  The 
Bruce  Publishing  Co.,  Milwaukee,  (copyright  1916).  Cloth,  8x11  in.. 
Ill  pp..  160  illus.      »2.50. 

A  discussion  of  the  various  problems  which  arise  in  the  de- 
sign and  installation  of  the  equipment  for  ventilating,  heat- 
ing, lighting,  sewage  disposal,  cleaning,  toilets,  drinking 
water,  fire  protection,  etc.,  by  an  engineer  with  experience  as 
a  designing  and  supervising  engineer. 

Monthly  Cost  Accounting  for  Varnish  Plants.  By  E.  W.  Story.  Na- 
tional Varnish  Manufacturers  Association,  Philadelphia,  (copyright 
1917).      Paper,   6x9   in.,    51  pp.      J1.25. 

A  detailed  description  of  a  method  prepared  at  the  request 
of  the  Xational  Varnish  Manufacturers'  Association  which  the 
author  believes  will  be  adaptable  to  any  varnish  business. 

Mnsketry.  American  Edition  (.303  and  .22  Cartridges),  Elementary 
Training,  Visual  Training.  Judging  Distances,  Fire  Direction  and 
Control,  Range  Practices,  Individual  and  Collective  Field  Practices. 
By  Captain  E.  J.  Solano.  Hand  Grenades;  Their  Construction- 
Mills,  Hales,  Pippin  Rifle  Grenade,  Service,  Vaneless,  Mexican  or 
Tonite,  "  P  "  Grenade,  Jam  Pot,  Hair  Brush,  etc.  By  Captain  S,  A. 
Dion.  George  U.  Harvey  Publishing  Company,  New  York,  Inc.. 
1917.     Linen,  4x5  in.,  258  pp..   72  illus.     $1. 


A  pocket-size  manual  for  otticeis  ami  men. 


Note.s  4>ii  Itallistics.  Direct  Fire,  by  Captain  C:eorge  A.  Wildrick.  High- 
.\ngle  Fire,  by  Lieut. -Col.  Alston  Hamilton.  2d  ed.  Journal  U.  S. 
Artillery,  Fort  Monroe,  1917.  Paper,  6x10  in.,  99  pp.,  9  illus..  2 
diagrams.     50  cents. 

Lieut.  Wildrick's  paper  treats  the  problems  that  are  most 
likely  to  be  encountered  at  the  battery,  showing  current  meth- 
ods of  applying  ballistic  data  to  their  solution.  Lt.-Col.  Ham- 
ilton presents  the  formulse  and  methods  used  in  ordinary 
liallistic  computations  for  high-angle  fire. 

Oiy-Jicetylene  Welding  Practice.  By  Robert  J.  Kehl.  A  Practical  Pres- 
entation of  the  Modern  Processes  of  Welding,  Cutting,  and  Lead 
Burning,  with  Special  Attention  to  Welding  Technique  for  Steel, 
Cast  Iron,  Aluminum,  Copper  and  Brass.  American  Technical  So- 
ciety. Chicago,   1918.     Cloth,  5x8  in..   102  pp..   Ill  illus.     {1. 

A  well-illustrated  description  of  the  methods  and  appli- 
ances in  use,  intended  for  the  workman  and  superintendent. 
Contents:  Welding  Processes;  Technique  of  Oxy- Acetylene 
Welding;  Miscellaneous  Oxy- Acetylene  Processes;  Examples 
of  Automobile  Repair;  Costs. 

The  Petroleum  and  Natural  Gas  Register.  A  Directory  of  the  Petroleum 
and  Natural  Gas  Industries  in  the  United  States.  Canada  and  Mexico. 
The  Oil  Trade  Journal,  New  York.  1917-1918.  Cloth,  9x12  in., 
548  pp.      $10. 

Includes  in  one  directory  material  on  all  branches  of  the 
petroleum  and  natural-gas  industry.  The  work  is  based  on 
statements  made  by  officials  of  the  companies  listed,  and  gives 
the  usually  needed  information  as  to  properties,  capital  stock, 
officers,  etc. 

Practical  Sanitation.  By  Fletcher  Gardner.  A  Handbook  for  Practition- 
ers of  Medicine.  C.  V.  Mosby  Company,  St.  Louis,  1916.  Cloth, 
6x9    in.,    418   pp..    46   illus.      $4. 

This  handbook  is  intended  to  provide  a  plain  non-technical 
exposition  of  the  duties  of  a  health  officer  by  one  familiar  with 
his  needs,  experienced  in  the  routine  and  emergencies  of  the 
local  sanitary  service.  Published  in  a  single  volume.  The 
second  edition  is  thoroughly  revised.  An  appendix  gives 
schemes  for  sanitary  survey  of  cities,  public  buildings  and 
schools. 

Railroad  Structures  and  Estimates.  By  J  W.  Orrock.  2d  ed..  revised. 
John  Wiley  &  Sons,  Inc.  New  York.  1918.  Flexible  cloth,  6x9  in., 
579   pp.,   272   Illus.      $5. 

The  author  has  rearranged  the  chapters  in  this  edition  to 
conform  approximately  with  the  classification  of  accounts  as 
prescribed  by  the  Interstate  Commerce  Commission  in  1914, 
changed  the  prices  to  those  which  ruled  in  normal  times,  pre- 
vious to  1915,  has  added  much  new  material  and,  wherever 
possible,  has  given  unit  costs  for  all  items  of  track  work, 
track  structures  and  buildings.  A  feature  is  made  of  quan- 
tities for  track  material. 

Reference  Notes  for  Use  in  the  Course  in  Gunnery  and  Ammunition, 
Coast  Artillery  School.  3d  ed.  Coast  Artillery  School  Press,  Fort 
Monroe,  1917.     Paper,  6x9  in.,  123  pp.,  19  illus.     50  cents. 

A  brief  textbook  compiled  to  meet  the  immediate  demands 
of  candidates  for  commissions  in  the  Second  Coast  Artillery 
School  at  Fort  Monroe. 

Relief  from  Floods.  By  John  W.  .'i^lvord  and  Charles  B.  Burdick.  The 
Fundamentals  of  Flood  Prevention,  Flood  Protection  and  the  Means 
for  Determining  Proper  Remedies.  McGraw-Hill  Book  Co.,  Inc., 
New  York,   191S.      Cloth.   6x9  in..   175  pp.,   53  illus.      $2. 

The  authors  of  this  book  have  not  attempted  a  treatise  on 
Hood  relief,  but  have  tried  to  outline  briefly  the  general  flood 
problem  in  all  its  many  phases,  to  show  what  remedies  can  be 
applied  and  to  point  the  way  to  the  selection  of  the  proper 
works.  Technicalities  have  been  avoided,  with  the  hope  that 
the  matter  may  be  understandable  to  readers  who  are  not 
engineers.     A  table  of  great  floods  is  given  in  the  appendix. 
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PROBLEMS 


IN  its  essentials  the  fire-protection  problem  in  war  times 
does  not  difEer  from  the  fire-protection  problem  in  peace 
times.  It  is  true  that  war  conditions  aggravate  and  increase 
ordinary  fire  dangers,  but  the  means  found  most  eflSeacious  for 
combating  them  in  normal  times  are  stUl  most  efficacious. 

A  great  deal  has  appeared  in  the  daily  press  on  incendiary 
fires  set  by  German  agents,  and  the  colossal  amount  of  our  fire 
losses  last  year — totaling  as  it  did  some  $250,000,000,  an  in- 
crease of  more  than  25  per  cent  over  normal — encouraged  the 
belief  that  enemy  aliens  were  responsible  for  the  greater  part 
of  our  staggering  contribution  to  the  Are  Moloch. 

Unquestionably,  enemy  agents  did  cause  heavy  fire  losses — 
perhaps  $30,000,000,  but  according  to  the  National  Board  of 
Fire  Underwriters  certainly  not  more  than  this.  If  only  about 
10  per  cent  of  our  fire  losses  since  we  have  been  in  the  war 
have  been  due  to  enemy  aliens,  surely  our  attention  should  be 
focused  on  some  means  of  stopping  the  remaining  90  per  cent 
of  the  losses  in  quite  as  great  a  degree  as  it  is  on  checking 
enemy  spies. 

The  stationing  of  sentries  outside  of  munition-manufactur- 
ing plants  and  other  war  industries  appeals  to  the  imagination 
of  the  public.  It  looks  like  real  preparedness  against  the 
machinations  of  enemy  agents,  and  it  is,  but  as  U.  S.  Attorney 
General  Thomas  W.  Gregory  says :  "  Statistics  show  that  the 
chief  dangers  menacing  private  manufacturing  plants  are 
those  which  originate  or  are  developed  within  their  own 
boundaries.  The  real  protection  needed  is  protection  within 
the  plant  itself,  and  the  prime  responsibility  for  the  internal 
protection  of  workshops  and  factories  rests,  as  it  always  has 
rested  before,  upon  owners  and  managers." 

What  is  really  at  the  bottom  of  the  present  public  interest 
in  our  fire  losses  is  that  our  country  for  the  first  time  is  awake 
to  the  real  meaning  of  fire  loss.  Before  we  entered  the  war, 
fire  losses  were  regarded  as  a  passing  misfortune  to  individual 
business  men,  which  misfortune  they  passed  on  to  the  insur- 
ance companies.  And  the  public,  business  men  in  particular, 
shrugged  their  shoulders  at  fire-protection  engineers  and  went 
on  believing  that  fire-insurance  indemnity  was  a  panacea  for 
fire  losses. 

Now  the  country  is  awake  to  the  fact  that  a  fire  loss  is  no 
longer  a  private  matter  but  a  national  consideration.  They 
realize  that  insurance  money  is  but  a  poor  substitute  for  de- 
stroyed supplies.  For  the  firet  time  they  realize  that  thinking 
insurance  indemnity  is  a  cure  for  a  fire  loss  is  just  as  sensible 
as  thinking  that  German  submarines  are  impotent  simply  be- 
cause the  ships  they  sink  are  insured.  Faced  with  the  task 
of  supplying  in  great  measure  all  of  the  sinews  of  war  for 
the  Allied  cause,  we  have  come  to  see  that  food  and  guns  and 
machinery  and  clothing  are  themselves  the  valuable  considera- 
tion, and  not  the  amount  of  money  they  are  worth. 

Last  year's  increase  in  the  fire  loss  is  readily  accounted  for 
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when  we  realize  the  tremendous  speeding  up  of  industry,  the 
employment  of  unskilled  labor,  night-and-day  operation  and 
crowded  storage,  all  of  which  have  been  part  and  parcel  of 
our  participation  in  the  world  confiict.  Compared  to  other 
countries  these  considerations  are  those  which  have  always 
made  the  fire  losses  of  America  the  most  amazing  piece  of 
wastefulness  the  world  has  ever  seen. 

In  no  country  in  the  world  has  fire-protection  engineering  in 
the  way  of  appliances  for  fighting  fire,  either  manually  or 
automatically,  reached  so  high  a  degree  of  perfection  as  here. 
Nowhere  in  the  world  has  fire-resistive  construction  been  de- 
veloped to  such  an  extent  as  here.  But  in  spite  of  this  our 
fire  losses,  even  in  peace  times,  are  staggering.  In  part  this 
is  due  to  our  tremendous  values.  In  some  measure  it  is  due 
to  our  large-area  buUdrngs  and  high-speed  production,  and  in 
great  measure  it  is  due  to  our  carelessness. 

But  at  the  present  time  our  values  are  mounting  higher  and 
higher.  Production  is  being  speeded  as  never  before.  Surely 
the  answer  to  our  problem  cannot  be  found  by  correcting  either 
of  these  elements  in  the  situation,  for  we  positively  must  in- 
crease supplies  and  further  speed  up  production.  There  re- 
mains for  us  only  one  way  in  which  to  effect  the  cure  for  this 
red  disease  which  is  sucking  our  resources;  and  that  is  to  be 
more  careful  that  fires  do  not  start  and  more  careful  that  we 
have  at  hand  the  means  for  putting  them  out  when  they  do 
start,  as  some  of  them  inevitably  will. 

The  usual  business  building,  be  it  manufacturing  plant,  stor- 
age warehouse,  dock,  pier  or  shipyard,  is  roughly  classified  by 
the  insurance  companies  as  being  protected  or  not  protected. 
It  is  a  curious  commentary  that  at  present  the  three  most 
essential  classes  of  property  in  our  country  are  those  least 
protected.    They  are  in  order  of  their  importance  as  follows: 
a  Shipbuilding  yards 
h  Flour  mills  and  grain  elevators 
c  Piers,  wharves,  docks  and  storage  warehouses. 
There  are  two  other  great  classes  of  vital  industry — metal- 
working    establishments,    including    foundries    and    machine 
shops,  and  textile  mills,  in  which  we  have  placed  cotton  mills, 
full-process  knitting  mills  and  woolen  mills. 

The  average  munition  works,  being  a  metal-working  risk, 
has  not  the  severe  hazard  of  the  foregoing  classes  of  risk,  and 
yet  the  fire  loss  among  the  metal  workers  is  in  itself  astound- 
ing, and  that  industry,  while  its  largest  units  fall  info  the  pro- 
tected class,  has  many  small  units  where  values  have  not  to 
date  been  sufficient  to  induce  owners  to  fully  protect  such 
property.  Our  textile  mills  producing  clothes  for  our  soldiers 
are  the  best  and  most  completely  protected  class  of  property 
in  this  country,  and  probably  in  the  world. 

Fire  Protection  of  Metal-Working  Establishments  and 
Textile  Mills 

Before  passing  to  a  consideration  of  the  fire-protection 
problem  of  the  three  unprotected  classes  of  essential  properties 
noted  above,  it  may  be  well  to  outline  briefly  the  fire-protection 
equipment  of  the  two  protected  classes  of  property,  namely, 
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metal-working  establishments  and  textile  mills,  and  see  what 
new  demands  the  war  has  made  on  their  tire-tighting  facilities. 
The  increased  hazard  of  tire  in  metal-working  establishments 
has  to  do  almost  entirely  with  processes  incident  to  their  manu- 
facturing ammunition,  and  a  complete  outline  of  the  processes 
involved  is  almost  essential  to  the  thorough  understanding  of 
the  new  hazards  involved.  This  whole  matter  was  treated  in 
detail  at  the  1917  meeting  of  the  National  Fire  Protection 
Association,  where  a  paper  was  presented  by  Mr.  W.  D.  Milne, 
Inspector  of  the  Undei-writers'  Bureau  of  New  England.  Ex- 
cept for  one  or  two  increased  hazards  in  the  treatment  of  steel, 
most  of  the  new  processes  where  serious  hazards  are  involved 
are  those  having  to  do  with  the  loading  of  the  shells  rather 
than  with  the  making  of  the  various  parts,  and  those  wishing 
to  make  a  complete  study  of  this  matter  are  respectfully  re- 
ferred to  Mr.  Milne's  paper,  which  will  be  found  in  the  Pro- 
ceedings of  the  National  Fire  Protection  Association  for  1917. 
In  conjunction  with  this  paper  on  the  manufacture  of  am- 
munition, Mr.  Milne,  in  collaboration  with  Mr.  N.  Richardson, 
also  presented  some  valuable  suggestions  on  safeguarding 
industrial  plants  from  labor  troubles  of  various  kinds. 

As  noted  in  an  earlier  paragraph,  the  ordinary  fire  hazards 
are  stiU  responsible  for  some  90  per  cent  of  our  fire  loss,  and 
consequently  a  consideration  of  the  best  type  of  protection 
against  these  hazards  is  of  even  greater  importance  than  the 
consideration  of  means  to  overcome  abnormal  conditions  due 
to  the  war. 

Perhaps  the  quickest  way  to  illustrate  the  comparative 
safety  of  most  large  metal-working  plants  from  ordinary  fire 
danger  is  to  briefly  review  an  investigation  made  a  year  ago 
in  this  class  of  property.  That  investigation  showed  that  the 
average  insurance  rate  paid  by  metal-working  concerns,  un- 
protected by  automatic  sprinklers,  was  .$1.47  per  flOO,  and 
that  the  average  rate  paid  by  these  same  concerns  after  having 
installed  automatic  sprinklers  was  20  cents  per  $100,  a  reduc- 
tion of  86  per  cent  in  their  average  rate. 

It  should  be  remembered,  however,  that  the  requirements 
made  by  the  insurance  companies  for  sprinkler  protection, 
which  is  the  main  dependence  of  all  of  these  concerns,  include 
certain  other  protection  devices  such  as  chemical  extinguishers, 
oftentimes  hose  and  hose  connections  and  the  installation  in 
some  cases  of  Are  doors,  the  closing  up  of  vertical  openings, 
and,  in  many  cases,  the  installation  either  of  open  sprinklers 
or  fire  shutters  to  guard  the  plants  from  exposure  fires. 

Since  the  insurance  rate  is  invariably  the  truest  measure  of 
fire  danger,  it  is  readily  apparent  that  these  metal-working 
plants  which  have  automatic  sprinklers  and  other  auxiliary 
protection  are  about  as  safe  from  the  ordinary'  fire  as  it  is 
humanly  possible  to  make  them. 

The  only  danger  from  ordinary'  fires  in  these  protected 
plants  is  that  the  fire-fighting  equipment,  either  through  care- 
lessness or  maliciousness,  may  become  impaired,  and  in  1917 
there  were  several  disastrous  fires  in  completely  protected 
properties  due  to  water's  being  shut  off  the  sprinkler  system. 
The  same  type  of  protection  that  is  enjoyed  by  these  metal 
workers  has  been  carried  to  its  ultimate  development  in  the 
great  textile  mills  of  the  country,  which  were  the  pioneers  in 
installing  automatic  sprinklers,  and  which  are  today  enjoying 
rates  on  the  average  of  from  7  to  10  cents  per  $100.  They, 
just  as  the  large  metal-working  establishments,  are  immune 
from  ordinary  fire  dangers  provided  their  fire-fighting  equip- 
ments are  kept  in  working  condition. 

As  a  further  indication  of  how  successful  automatic- 
sprinkler  protection  has  been  in  safeguarding  metal-working 
risks  and  cotton  mills,  we  refer  to  the  sprinkler-fire  records 


of  the  National  Fire  Protection  Association.  These  records 
show  that  in  6412  fires  in  textile  mills,  98  per  cent  were  suc- 
cessfully handled  by  automatic  sprinklers.  Of  the  128  fires 
which  were  classified  there  as  unsatisfactory,  37  were  due  to 
the  fact  that  the  water  was  shut  off  the  system  and  57  to 
defective  equipment  or  supplies  and  unsprinklered  sections. 
These  two  causes,  which  obviously  are  not  inherent  in  the 
standard  sprinkler  systems  as  installed  by  experts,  can  there- 
fore account  for  about  73  per  cent  of  the  so-called  failures 
in  this  great  class  of  risk. 

The  same  records  show  that  in  1283  fires  in  metal-working 
risks,  95  per  cent  were  successfully  handled  by  the  sprinkler 
equipment.  Of  the  59  fires  which  were  classed  as  unsatisfac- 
tory by  the  insurance  companies,  30  were  due  to  the  water's 
being  shut  oft"  the  system  and  19  to  defective  equipments  and 
unsprinklered  sections,  these  two  causes  contributing  83  per 
cent  of  the  unsatisfactory  fires  in  this  class  of  risk. 

Keeping  Sprinkler  Systems  Efficient 

These  records  show  that  unfortunately  the  fire-fighting 
equipments  of  these  risks  are  not  always  in  operative  condi- 
tion, and  naturally  the  cleverly  directed  incendiary  would  take 
care  to  see  that  the  sprinkler  equipment  was  shut  off,  or  other- 
wise put  out  of  order  before  applying  the  torch.  This  danger 
of  enemy  activities,  and  also  the  fact  that  more  unskilled  labor 
than  ever  before  is  being  employed  in  both  these  classes  of 
industry,  makes  it  particularly  worth  while  to  consider  in  ad- 
dition to  sentries  and  watchmen  some  automatic  means  of 
safeguarding  their  fire-fighting  equipment,  which  equipment, 
in  the  last  analysis,  is  automatic  sprinklers. 

The  sprinkler-fire  tables  of  the  National  Fire  Protection 
Association  show  that  out  of  19,000  sprinkler  fires  in  all 
classes  of  risk  there  have  been  851  specified  by  the  insurance 
companies  as  unsatisfactory.  Of  these  851,  over  25  per  cent, 
or  230,  occurred  because  the  water  was  shut  off  the  sprinkler 
system. 

As  far  as  keeping  the  sprinkler  service  in  all  classes  of  risk 
in  operative  condition  is  concerned,  and  particularly  as  re- 
gards keeping  the  service  intact  in  these  special  classes  of  risk, 
the  most  absolute  safeguard  is  what  is  known  as  sprinkler 
supervisory  service.  This  ser\ice  is  installed  and  maintained 
by  the  American  District  Telegraph  Company  and,  briefly, 
consists  of  having  the  vital  elements  in  a  sprinkler  system 
equipped  with  electric  alarm  apparatus,  which  automatically 
transmits  a  code  signal  to  the  central  oflBce  whenever  anything 
out  of  the  way  happens  to  the  sprinkler  system,  in  addition 
to  automatically  transmitting  an  alarm  to  the  control  station 
in  case  of  fire. 

For  instance,  as  regards  the  matter  of  water  being  shut  off 
the  system  there  would  be  a  switch  placed  on  all  controlling 
valves  of  the  system,  and  if  any  of  these  valves,  either  through 
malicious  intent  or  carelessness,  were  closed,  the  A.  D.  T.  office 
would  at  once  receive  a  signal  of  such  closing  and  would  im- 
mediately send  a  runner  to  correct  the  difficulty,  or  at  least  to 
ascertain  if  the  ownere  were  aware  of  the  fact  that  their  fire 
protection  was  impaired.  The  same  general  type  of  device 
can  be  applied  to  other  elements  of  the  system,  but  the  mere 
equipment  of  controlling  valves  by  protecting  apparatus  is 
one  of  the  essential  precautions  which  war  conditions  impose 
upon  manufacturers  who  have  otherwise  adequately  safe- 
guarded themselves  against  having  their  production  stopped 
and  thus  seriously  interfering  with  the  country's  war  work. 

Where  supervisory  service  is  not  available,  or  for  financial 
reasons  will  not  be  considered,  the  importance  of  this  matter 
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as  evinceil  by  the  Hgnres  above  quoted  warrants  the  stationing 
of  a  man  at  any  controlling  valve  of  a  sprinkler  system  which 
is  closed  for  any  reason  whatever,  and  the  keeping  of  that 
man  there  until  the  valve  can  be  again  opened  and  the  system 
restored  to  service.  Theoretically,  if  this  stationing  of  men 
were  religiously  carried  out  this  problem  of  closed  valves  and 
consequent  heavy  losses  in  protected  properties  could  be 
avoided ;  but,  unfortunately,  the  human  element  is  such  that 
this  plan  can  never  be  considered  as  the  ultimate  answer  to 
the  problem. 

The  other  chief  causes  of  so-called  sprinkler  failures  are 
generally  defective  equipment  or  water  supplies  and  un- 
sprinklered  sections,  these  causes  contributing  279,  or  32  per 
cent,  of  the  851  so-called  sprinkler  failures  in  all  classes  of 
risk.  For  the  most  part,  defective  equipments  are  those  in- 
stalled before  the  present  standards  of  appliances  and  installa- 
tion were  reached,  and  engineers  should  take  care  to  thor- 
oughly investigate  the  ecjuipment  in  plants  in  which  they  are 
interested  to  see  that  it  is  in  every  way  up  to  standard. 

The  matter  of  unsprinklered  sections  has  always  been  a 
bothersome  one,  and  it  is  particularly  so  in  metal-working 
risks,  because  to  the  layman  there  are  a  great  many  sections 
of  such  plants  where  it  seems  almost  impossible  for  a  fire  to 
start  and  gain  headway.  But  it  should  be  remembered  that 
no  man  can  tell  when  ana  where  a  fire  will  start,  and  that  as 
far  as  the  ordinary  sprinkler  equipment  is  concerned,  an  mi- 
sprinklered  section  acts  to  all  intents  and  pui-poses  as  a  severe 
exposure  hazard;  and  at  this  time,  when  metal  production  is 
so  necessary,  every  safeguard  should  be  taken  to  see  that  such 
production  is  not  stopped. 

While  it  is  true  that  the  larger  metal-working  establish- 
ments, including  automobile  factories,  are  completely  safe- 
guarded by  automatic  sprinklers,  it  still  remains  a  fact  that 
there  are  a  host  of  smaller  establishments  in  this  industry 
which  are  not  so  protected.  The  products  of  these  smaller 
factories  are  often  used  in  the  larger,  and  patriotism  demands 
that  they  should  be  protected  against  fire.  Just  remember  that 
since  1908  nearly  sixty  million  dollars  in  unprotected  metal- 
working  risks  have  been  destroyed  by  fire,  and  the  necessity 
of  further  protecting  the  smaller  units  of  this  industry  be- 
comes obvious. 

SArEGUABDING  SHIPYARDS  AOAINST  FlBE 

The  war  has  once  more  made  the  United  States  a  great 
maritime  nation.  We  are  planning  to  buUd  mOre  ships  in  the 
next  few  years  than  any  other  nation  in  the  world,  probably 
in  mercantile  tonnage  nearly  as  much  as  all  the  rest  of  the 
world  combined.  So  great  has  been  the  haste  to  rush  ship- 
yards to  completion  that  in  a  great  majority  of  cases  fire  pro- 
tection, which  is  not  a  producticn  but  a  conservation  factor, 
has  been  overlooked.  This  is  perfectly  natural,  but  it  is  also 
extremely  dangerous,  because  we  must  look  at  the  ship  prob- 
lem not  in  terms  of  the  money  involved,  but  in  the  terms  of 
the  men  we  must  put  on  the  western  front.  It  is  estimated 
that  it  takes  five  tons  of  shipping  per  year  per  man  on  the 
fighting  front.  The  destruction,  therefore,  of  a  shipyard  capa- 
ble of  turning  out  200,000  tons  of  shipping  is  just  the  same  as 
if  the  Kaiser's  troops  had  captured  practically  a  whole  army 
corps. 

In  general,  there  are  two  great  classes  of  shipyards:  («) 
shipyards  like  the  Bethlehem  plant  at  Squantum,  where  the 
building  ways  and  the  slips  are  completely  enclosed,  and  (b) 
the  smaller  yards  where  the  ways  are  built  in  pairs  with  a 
ninway  between,  ami  where  there  is  seldom  a  roof  over  the 


ways,  and  practically  never  enclosing  side  walls.  In  the  first 
type  of  yard  the  fire-protection  problem  is  in  most  respects 
similar  to  the  equipment  of  any  large  metal-working  establish- 
ment or  combination  wood-  and  metal-working  risk. 

The  more  common  ty])e  of  shipyard,  especially  on  the  Pacific 
Coast  and  on  inland  waters  in  the  eastern  part  of  the  United 
States,  consists  of  office,  storehouse,  carpenter  shops,  etc.,  and 
where  steel  ships  are  being  constructed,  machine  shops.  These 
buildings  are  immediately  above  the  ways  and  are  usuidly 
of  light  wooden  construction,  generally  one  story  high  with  a 
peaked  roof,  and  sometimes  a  concealed  space.  The  driveways 
and  yards  leading  down  to  the  shipyards  are  often  planked. 

The  shipways  themselves  are  close  to  the  water's  edge  and 
are  arranged  in  pairs,  each  pair  being  separated  by  wooden 
platforms  or  piers.  These  platfonns  on  the  land  side  are 
nearly  the  ship's  depth  lower  than  the  completed  hull,  and  a 
wooden  stairway  leads  to  an  overhead  platform  or  runway 
between  each  pair  of  ways.  The  timbering  of  the  ways  some- 
times supports  a  light  roof  to  protect  the  workmen,  but  the 
sides  are  practically  never  enclosed. 

Obviously,  this  type  of  yard  is  a  very  serious  fire  risk,  for 
almost  invariably  there  is  a  strong  wind  blowing  on  the  water 
and  a  fire  starting  at  one  end  of  the  yard  might  well  wipe  out 
the  whole  enterprise  in  short  order.  Obviously,  also,  no 
scheme  of  protection  can  be  devised  which  will  invariably  and 
infallibly  protect  such  a  plant,  as  it  is  impossible  to  expect 
automatic  sprinklers  to  protect  adequately  the  open-sided 
roofs  of  the  ways  where  there  is  a  roof,  and  sprinklers  cannot 
be  installed  advantageously  in  the  timbered  runways. 

The  plan  which  has  met  with  the  greatest  favor  in  safe- 
guarding shipyards  of  this  type  is  to  run  a  large  water  main 
the  whole  length  of  the  yard  between  the  shipways  and  the 
buildings.  The  buildings  are  then  completely  sprinklered  and 
feed  mains  are  run  from  the  large  main  down  each  platform, 
between  each  pair  of  ways,  and  hydrants  are  installed  with  an 
ample  supply  of  hose  so  that  fire  on  a  burning  way  or  ship 
can  be  fought  from  both  sides.  Usually  two  hydrants  on  the 
platform  are  considered  sufficient.  An  improvement  on  this 
plan  would  be  to  install  a  standpipe  with  hose  connection, 
which  could  be  operated  from  the  overhead  platform  above  the 
lower  working  pier.  This  would  provide  vantage  ground  for 
fighting  fires  in  the  holds  of  ships  partially  completed  without 
the  delay  of  dragging  a  hose  line  up  the  stairway. 

In  shipyards  where  wooden  ships  are  being  constructed,  and 
where  consequently  there  is  an  enormous  amount  of  lumber 
stored,  the  risk  approximates  that  of  the  ordinary  lumber 
yard.  Such  lumber  yards  should,  of  course,  have  adequate 
protection  in  the  shape  either  of  a  complete  hydrant  system, 
or,  better  still,  a  system  of  standpipe  monitor  nozzles. 

Briefly,  this  system  consists  of  a  series  of  standpipes  about 
24  ft.  high,  each  carrying  a  monitor  nozzle  and  a  platform  at 
the  top.  The  standpipes  are  spaced  about  90  ft.  apart,  and 
such  spacing  allows  the  nozzles  to  absolutely  command  any 
fire  in  the  protected  area.  A  ladder  leads  from  the  ground  to 
the  platform  so  that  one  man  can  quickly  get  the  nozzle  into 
operation,  and  by  reason  of  a  set  screw  direct  it  on  the  fire 
and  then  proceed  to  set  another  nozzle  into  operation,  thus 
effectually  attacking  the  blaze  from  several  standpoints. 

The  initial  water  supply  to  this  system  can,  as  a  rule,  be 
taken  from  the  mains  which  feed  either  the  sprinkler  system  or 
the  shipway  hydrant  system,  but  in  addition  to  this  there 
should  be  a  fire  pump  taking  suction  either  from  city  water,  a 
reservoir  or  any  other  large  supply  such  as  a  pond  or  river. 
The  pump  is  controlled  by  a  switch  on  the  platfoim  of  the 
standpipe,  so  that  after  the  primary  supply  has  been  started 
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there  may  be  uo  delay  iu  providing  tlie  extra  pressure  which 
such  sweeping  outdoor  fires  require. 

At  the  base  of  each  standpipe  there  is  a  post  indicator  valve 
which  the  operator  opens  before  he  goes  to  the  platfoiin.  In 
connection  vrith  this  valve  there  is  also  a  drain  which  should 
always  be  left  open  when  the  nozzle  is  not  in  use,  so  that  there 
may  be  no  water  left  in  the  standpipe.  This  insures  against 
freezing,  which  is  one  of  the  serious  faults  of  the  usual  hydrant 
system. 

The  thought  naturally  occurs  that  the  yards  building  wooden 
ships  -would  be  much  more  hazardous  than  the  yards  building 
steel  ships.  But  this  is  not  always  the  case,  because  the  con- 
stant dropping  of  red-hot  rivets  in  steel  ship  construction  on 
the  wooden  platforms  causes  many  fires  and  the  underwriters 
feel  that  the  danger  is  practically  equal  to  the  danger  in  the 
yards  building  wooden  ships. 

Obviously  the  various  tyjaes  of  system  above  outlined  for 
protecting  the  ways  are  largely  dependent  upon  human  activ- 


grave  situation,  the  National  Board  of  Fire  Underwriters  de- 
clares that  we  burn  up  wheat  in  grain  elevators  and  flour  mills 
at  the  rate  of  about  $10,000,000  annually,  the  total  destruction 
of  foodstuffs  running  to  about  $25,000,000  a  year. 

That  this  rate  of  burning  can  be  very  greatly  cut  down  by 
adequate  protective  measures,  the  chief  of  which  is  automatie- 
spi-inkler  protection,  is  clearly  evinced  by  a  study  of  the 
sprinkler-fire  records  and  by  a  comparison  of  the  fire-insur- 
ance rates  on  such  properties  before  and  after  protection. 

The  records  of  the  National  Fire  Protection  Association, 
covering  70  fires  in  flour  and  cereal  mills  protected  by  auto- 
matic sprinklers,  show  that  in  54.3  per  cent  of  the  cases  the 
fires  were  completely  extinguished  by  the  sprinklers  and  that 
iu  37.2  per  cent  of  the  cases  the  fires  were  successfully  held 
in  check.  Of  the  so-called  unsatisfactory  fires,  making  iu  all 
S.5  per  cent  of  the  total,  half  were  due  to  partial  sprinkler 
installation  or  exposure  fires,  leaving  only  3  fires  out  of  the  70 
where  the  type  of  construction  was  such  as  to  handicap  proper 


Fig.  1  A  Sprinklered  Pier  in  Brooklyn.  N.  Y. 


Note  Curtain  Boards  Inst.4.lled  to  Break  up  Ceiling  Area  and  Bank  Heat 
AT  Sprinkler  Heads 


ity,  and  the  importance  of  the  shipbuilding  program  would 
seem  to  warrant  the  yards  in  having  specially  trained  men 
to  handle  their  fire-fighting  apparatus.  We  are  not  informed 
as  to  how  far  any  of  the  yards  have  gone  in  this  respect,  but 
certainly  if  the  hydrants  are  to  be  used  most  efficienth',  any 
shipyard  manager  is  shortsighted  indeed  who  does  not  imme- 
diately organize  and  train  his  own  fire  brigade  and  install 
some  type  of  manual  alarm  so  that  the  men  can  quickly  be 
summoned  in  case  of  fire  and  be  fully  instructed  as  to  their 
indi^•idual  duties  in  controlling  it. 

The  fire  brigades  organized  in  a  great  many  of  the  factories 
insured  under  the  mutual  system  or  with  the  Factory  Insur- 
ance Association  are  extremely  eflftcient,  and  no  better  plan 
Kiould  be  followed  by  the  shipyards  than  to  adopt  these  same 
nveasures,  because  a  lot  of  untrained  men  with  a  long  length 
of  writhing  hose  will  succeed  in  making  themselves  ridiculous 
about  as  often  as  they  will  succeed  in  making  the  fire  so. 

Fire  Protection  op  Flouk  Mills  axd  Grain  Elevators 

Next  in  irai)ortance  to  the  active  prosecution  of  our  ship- 
building program  is  the  production  and  conservation  of  food- 
stuffs, particularly  wheat.  France  and  England  are  now  on 
short  wheat  rations,  and  we  ourselves  have  had  to  curtail  our 
consumption    seriously.      But    in    spite    of   this    tremendously 


sprinkler  performance,  or  where  the  hazard  was  too  severe 
for  the  ordinary  sprinkler  system. 

The  same  records  show  for  grain  elevators  a  total  of  52 
fires,  38.5  per  cent  of  which  were  completely  extinguished  by 
the  sprinklers  and  32.7  per  cent  successfully  held  in  check. 
Out  of  the  remaining  so-called  unsatisfactory  fires  there  were 
onl.v  6  where  the  hazard  of  occupancy  or  the  nature  of  the 
building  was  such  as  to  make  unsatisfactory  the  performance 
of  automatic  sprinklers. 

This  record  shows  why  the  average  insurance  rate  on  flour 
mills  and  grain  elevators  before  the  installation  of  automatic 
sprinklers  and  other  protective  devices  is  $3.03  per  $100  and 
why  after  such  protection  it  is  fl.Ol — a  66^3  per  cent  reduc- 
tion. There  is  no  doubt  but  that  the  hazards  involved  in  this 
class  of  property  are  many  and  severe,  not  only  as  applied 
to  the  processes  carried  on,  but  on  account  of  the  general 
nature  of  the  construction. 

One  of  the  greatest  hazards  in  flour-mill  operation  is  in  the 
fast-running  machines  and  in  the  processes  of  cleaning  and 
reducing  the  grain.  Nails  and  bits  of  wire  are  often  drawn 
into  the  separator  and  cause  sparks,  resulting  frequently  in 
dust  explosions.  In  this  connection  a  report  made  many  years 
ago  is  of  interest.  On  May  2,  1878,  the  Washburn  Flour  Mills, 
Minneapolis,  were  wrecked  by  an  explosion.  A  commission 
investigated  and  tested  flour  and  coal  dust.    It  was  concluded 
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that  "  all  linely  divided  carbonaceous  material  will  explode." 
The  great  number  of  elevators  and  conveyors  running  re- 
spectively vertically  and  horizontally  through  the  plant  make 
an  enormous  addition  to  the  fire  risk.  The  chances  for  fire 
to  get  a  good  start  and  to  spread  rapidly  are  so  great  that 
automatic  sprinklers  are  placed  somewhat  differently  from  the 
method  used  in  the  ordinary  factory  building.  The  heads 
below  the  ceiling  are  spaced  according  to  the  usual  standard, 
though  frequently  a  little  closer  together.  Around  the  eleva- 
tors they  are  spaced  as  closely  as  they  can  be  put  without 
interfering  with  each  other.  They  are  also  placed  as  near 
as  possible  to  the  elevator  legs.  The  latter  act  in  case  of  fire 
as  veritable  flues.  To  offset  this  an  automatic  sprinkler  head 
is  placed  at  the  top  of  the  elevator  head  inside  the  hood.  The 
entire  volume  of  water  from  this  head  would  be  discharged 
down  the  elevator  leg  and  deluge  any  fire  within  it. 

Freight  and  passenger  elevators  and  stairways  make   an- 
other great  hazard,   and  sprinklers   are   placed   close   to   the 


loss.  Seventy-three  per  cent  of  all  fires  occurred  at  night,  58 
per  cent  of  which  were  total  losses;  71  per  cent  of  the  total- 
loss  night  fires  were  from  causes  unknown. 

In  spite  of  the  fact  that  sprinkler  protection  obviously 
minimizes  the  danger  of  fire  in  these  properties,  and  in  spite 
of  the  fact  that  insurance  rates  are  so  largely  reduced  for 
such  installation,  there  are,  comparatively  speaking,  but  few 
of  this  class  of  risk  under  protection.  The  very  large  mills 
almost  invariably  have  such  protection,  as  do  the  elevators  in 
connection  with  them.  But  up  to  the  present  time  economic 
considerations  have  prevented  carrying  this  protection  into 
smaller  mills,  country  elevators  and  terminal  elevators  on  the 
wholesale  basis  that  the  hazard  and  irreplaceable  values  at 
stake  demand. 

A  great  number  of  these  smaller  mills  are  located  in  sections 
where  there  is  no  adequate  city  water  supply,  and  the  conse- 
quent expense  of  tanks  in  connection  with  the  equipment  has 
worked  to  keep  these  properties  unprotected ;  for  business  men 


Fig.  2   Another  View  of  Pier  Shown  in  Fig.  1. 


Note  Particllaely   the   Curtain   Boards   Running   Lengthwise   of  the 
Structure 


elevator  wells  and  under  all  stairways.  Sprinklers  are  also 
placed  at  the  top  of  the  elevator  shaft  to  protect  the  machin- 
ery, while  the  great  number  of  nooks,  crannies  and  other  out- 
of-the-way  places  in  such  a  building  all  have  to  be  adequately 
protected. 

The  protection  of  the  storage  bins  in  the  elevator  section  of 
the  plant  is  a  problem  in  itself.  In  eases  where  the  bins  are 
subdivided  at  the  various  floors,  the  same  ceiling  arrangement 
of  sprinklers  is  adopted  as  in  the  mill  building  itself.  In  some 
installations,  particularly  where  the  storage  is  arranged  in  the 
form  of  silos,  additional  heads  are  placed  beneath  the  floors 
of  the  silos,  as  well  as  in  the  space  between  the  walls  and  the 
sides  of  the  silos. 

A  considerable  percentage  of  unsatisfactory  sprinkler  fires 
in  this  class  of  risk  were  made  unsatisfactory  by  vertical  open- 
ings or  faulty  construction.  The  maximum  sprinkler  efficiency 
cannot  be  expected  where  the  automatic  sprinklers  are  at  a 
disadvantage  with  regard  to  distribution  of  water  or  rapid 
spread  of  fire,  such  as  is  produced  by  vertical  openings,  flimsy 
construction  or  concealed  spaces  sheathed  in  wood.  All  of 
these  elements  tend  to  spread  a  fire  rapidly  and  should  be 
avoided  in  every  case  possible. 

An  analysis  of  four-mill  fires  during  ten  years,  made  by  the 
Millers'  National  Insurance  Company,  showed  that  just  half  of 
the  fires  proved  a  total  loss,  while  the  other  half  gave  a  partial 


seem  invariably  to  demand  that  as  far  as  fire  protection  is 
concerned  they  must  be  shown  a  very  large  and  attractive  in- 
vestment through  insurance  savings  or  else  they  will  not  install 
the  eqnipment.  Unbelievable  as  it  seems,  there  are  few  men 
who  consider  adequate  fire  protection  a  thing  which  they  them- 
selves can  afford  to  pay  money  for  out  of  their  own  pockets. 
They  insist  that  the  insurance  companies  to  all  practical  in- 
tents and  purposes  foot  the  bill.  Even  with  the  necessity  for 
installing  tanks,  sprinkler  equipments  in  a  large  number  of 
these  mills  would  show  the  owners  6,  8  or  10  per  cent  annually 
on  their  investment,  but  this  is  not  sufficient  reward  to  induce 
them  to  make  their  properties  safe  from  fire  and  thus  help  to 
conserve  our  food  supplies. 

In  the  country  grain  elevators  the  same  condition  applies 
as  regards  water  supplies,  and  in  addition  the  grain  stored  in 
the  elevators  is  in  many  cases  not  owned  by  the  same  parties 
who  own  the  elevator.  Moreover  it  is  usually  stored  for  a 
period  of  only  three  to  five  months.  This  combination  of  cir- 
cumstances and  the  seeming  inability  of  the  owners  of  the 
grain  and  the  owners  of  the  elevator  to  get  together  on  a 
cooperative  basis  has  worked  to  create  a  financial  barrier 
against  the  equipment  of  these  properties  with  automatic 
sprinklers. 

As  regards  the  great  teiininal  elevators,  the  question  is  not 
one  of  water  supplies,  as  these  are  in  most  cases  available. 
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Fig.  3     Spbinklee  Layout  for  a  Typical  Pier  Property   (See   Continuation   in   Fig.   4).     Note    Particularly   the   Open 

Sprinkler  Equipment  to  Guard  Against  Exposure  Fires 


Eveii  where  they  are  not,  the  values  at  stake  are  so  great  that 
the  savings  by  reason  of  sprinkler  equipment  would  pay  for 
the  systems  in  a  comparatively  short  time.  The  trouble  here 
is  an  exaggerated  case  of  the  same  thing  that  exists  in  the 
country  elevators,  namely,  that  the  elevator  owners  and  opera- 
toi-s  do  not  own  all  the  grain  being  stored  or  in  process.  Since 
the  great  value  at  stake  is  in  the  grain  itself,  and  since  owners 
of  the  grain  cannot  see  why  they  should  spend  their  money  to 
improve  an  elevator  which  they  do  not  own,  enormous  quan- 
tities of  irreplaceable  food  values  are  at  the  mercy  of  fire  in 
one  of  the  most  hazardous  classes  of  risk. 

While  the  engineering  problems  involved  are  a  little  more 
difficult  than  ordinary,  they  have  been  satisfactorily  solved, 
and  the  protection  of  these  properties  is  held  up  for  financial 
reasons  rather  than  on  account  of  the  engineering  considera- 
tions involved. 

Seaport  Problems 

Let  us  suppose,  however,  that  there  are  no  catastrophes  in 
our  great  shipyards  and  that  the  country  is  successful  in  pro- 
ducing the  needed  ocean  can'iers.  Let  us  suppose  that  the 
great  ten-million-dollar-a-year  fire  loss  in  flour  mills  and  grain 
elevators  is  stopped  and  that  the  grain  is  cleaned  and  milled 
and  ready  for  shipment  abroad.  Have  we  then  escaped  all  of 
the  fire  dangers  which  threaten  to  seriously  impair  our  active 
prosecution  of  that  part  of  our  war  work  which  has  to  do  with 
feeding  our  Allies  and  pro\4ding  supplies  for  millions  of  men 


abroad,  including  not  only  food  but  munitions,  clothing,  guns, 
aeroplanes,  automobiles,  etc.? 

By  no  means.  One  needs  but  to  visit  any  great  Atlantic 
seajjort  today  to  see  almost  unbelievable  quantities  of  supplies 
congested  in  piers,  wharves  and  storage  warehouses  for  ship- 
ment abroad.  Our  seaports  are  literally  packed  with  vital 
necessities  for  France.  No  better  idea  of  the  fire  hazards  in- 
cident to  such  seaport  congestion  can  be  given  than  to  quote 
from  a  book  written  by  Fire  Cliief  John  Kenlon  of  New  York, 
who  perhaps  has  had  more  experience  in  fighting  waterfront 
fires  than  any  other  man  in  .i\.merica.  Here  is  what  he  says 
of  fire-protection  i^roblems  in  American  seaports: 

The  sheds  or  wharves,  common  to  America,  form  about  the  most 
dangerous  structures  of  their  kind  in  existence.  Built  on  wooden 
piles,  with  wooden  superstructures,  they  are  comparable  to  nothing 
but  horizontal  fiues,  through  which  flames  rush  with  a  lightning 
rapidit.y.  rendering  abortive  any  efforts  on  the  part  of  the  fire 
department  unless  the  greatest  promptitude  is  shown  by  all  con- 
cerned, and  demanding  the  use  of  fireboats  with  specially  designed 
and  extraordinarily  powerful  equipment.  Fill  these  sheds  with 
ever.v  sort  of  combustible  material  imaginable  ;  hogsheads  of  resin, 
bales  of  cotton,  crated  furniture,  barrels  of  pitch,  stacks  of  dry 
goods,  and  such  unconsidered  trifles  as  a  few  boxes  of  celluloid  toys 
and  novelties,  and  can  the  mind  of  man  conceive  a  collection  of 
heterogeneous  merchandise  more  calculated  to  provide  the  where- 
withal for  a  conflagration  and  matter  enough  to  assuage  the  thirsty 
pens  of  all  the  newspaper  reporters  in  the  town?  Yet  this  repre- 
sents an  every-day  condition  in  an  American  port,  and  it  is  perforce 
necessary  not  only  to  guard  this  property  but  to  calculate  the  even 
more  important  risk,  namely,  should  fire  occur,  the  danger  of  its 
spreading  to  adjacent  dwellings. 
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Fio.  4     SpiiiNKLER  Layout  ron  a  Typical  Pier    Pkoperty — Continuation  of  Fig.  3 


Fire  Protection  of  Piers 

The  protection  of  pier  properties  involves  special  hazards 
which  require  special  attention  and  constant  following  up,  and 
on  account  of  the  extreme  importance  of  this  matter  we  out- 
line briefly,  in  detail,  the  conditions  found  on  piers. 

Construction.  Construction  varies  to  a  considerable  extent, 
but  in  general  the  tendency  of  the  past  few  years  has  been  to 
improve  the  type  of  buildings  used  for  this  purpose.  No 
doubt  good  construction  would  be  of  material  assistance  in 
safeguarding  against  the  danger  of  fire,  but,  unfortunately, 
the  present  crisis  will  not  permit  of  sufficient  time  to  change 
existing  construction  defects.  Frequently  we  find  fire-resistive 
construction  in  the  more  modern  properties,  and  a  few 
sprinklered  piers.  Some  are  also  found  with  fireproof  floors 
and  of  slow-burning  construction.  In  general,  however,  piers 
consist  of  one-story  corrugated-iron  buildings  supported  on 
wooden  frames  and  wooden  piles.  Sometimes  they  are  two- 
storj-  buildings,  but  always  with  high  ceilings  and  large  open- 
ings in  the  sides  for  loading  purposes.  Almost  invariably  they 
connect  by  unprotected  ojienings  with  adjoining  bulkhead 
buildings  of  ordinary  construction  and  considerable  size. 

Area.  One  of  the  worst  features  of  piers  is  their  large  area, 
which  is  all  open  and  subject  to  heavy  drafts.  Very  seldom 
are  these  areas  broken  up  by  dividing  walls,  and  unquestion- 
ably some  good  could  be  accomplished  along  these  lines.  For 
instance,  fire  breaks  could  be  installed  both  above  and  below 
pier  floors  which  would  prevent  the  fire  from  spreading  so 
rapidly  and  thus  give  the  fire  fighters  a  chance.  Owing  to  the 
fact  that  piers  are  subject  to  heavy  vibrations  and  movement. 


a  great  many  could  not  be  protected  with  standard  fire  walls, 
but  fire  breaks  could  help  considerably  and  might  be  made  of 
corrugated  iron  above  the  floor  and  heavy  timbers  below  the 
floor,  a  construction  which  would  not  be  affected  by  the  move- 
ment of  the  pier. 

Accessibility.  From  the  very  nature  of  piers  they  are  less 
accessible  than  ordinary  buildings.  Their  location  near  rail- 
road terminals  or  on  waterfronts  means  a  frequent  delay  on 
account  of  congested  traffic  conditions.  Furthermore,  the  or- 
dinary building  is  accessible  to  fire  fighters  from  all  four  sides, 
while  piers  are  accessible  only  from  one  side,  and  that  is 
always  the  short  side.  Approach  from  the  water  sides  may  be 
cut  oft'  by  barges  blocking  the  slips,  and  regidations  should  be 
made  to  keep  these  slips  clear  so  that  fire  boats  can  approach 
from  all  sides. 

Occupancy.  The  handling  and  storage  of  all  sorts  of  sup- 
plies, from  dangerous  chemicals  to  aeroplanes,  which  must  be 
received  in  whatever  condition  they  are  delivered  by  the 
transportation  companies,  is  a  dangerous  operation.  Further- 
more, there  is  a  constant  change  in  the  kind  of  material  pass- 
ing through  from  day  to  day,  and  this  changing  in  itself  pro- 
duces a  hazard,  as  elements  that  may  be  safe  enough  in  them- 
selves are  frequently  brought  in  contact  with  other  elements 
which  may  cause  them  to  be  dangerous.  Undoubtedly  one  of 
the  worst  features  about  this  miscellaneous  stock  is  the  trouble 
with  broken  packages  and  containers,  and  the  constant  spilling 
of  the  various  contents  about  the  pier,  where  they  may  cause 
trouble  later  on. 

Hazards.     The  lighting  and  heating  hazards  are  about  the 
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same  as  in  the  ortlinary  building,  and  apparently  well  taken 
care  of,  but,  of  course,  they  must  be  continually  followed  up. 

Smoking.  No  matter  what  regulations  there  are  regarding 
smoking,  it  is  a  hard  matter  to  handle.  The  danger  from  this 
source  is  always  present,  and  the  only  remedy  is  to  keep  after 
the  matter  and  treat  offenders  severelj-. 

Help.  The  scarcity  of  labor  has  resulted  in  the  employment 
of  undesirable  and  irresponsible  help.  It  is  a  case  of  that 
or  nothing,  and  certainly  results  in  an  increased  hazard  in 
handling.  These  men  are  not  eflBcient,  and  are  not  trained  in 
matters  of  fire  protection  as  well  as  in  ordinary  times.  There 
is  no  remedy  for  this  condition  except  a  careful  and  continual 
watching  of  these  men. 

Exposures.  Piers  are  subject  to  exposure  fires  not  only 
from  adjoining  frame  structures  on  land  and  other  piers  but 
also  from  vessels  alongside  and  floating  material  from  other 
fires  in  the  ^'icinity.  They  are  much  more  susceptible  to  ex- 
posure fires  than  ordinary  property,  because  the  high  winds 
prevailing  on  the  waterfront  carry  flying  brands  greater  dis- 
tances and  fan  these  incipient  fires  wherever  they  start.  An 
excellent  illustration  of  this  feature  was  the  Jai-vis  fire  on 
the  Jersey  City  waterfront,  which  spread  across  the  river  to 
a  pier  in  New  York.  The  vessels  alongside  and  in  the  harbor 
are  also  hazards,  because  the  employees  on  board  are  careless 
about  fire-protection  matters  and  are  not  under  restraint  by 
the  pier  owners.  Frequently  boats  containing  dangerous  con- 
tents catch  on  fire  and  they  may  expose  several  piers  in  the 
same  harbor. 

Fire  Protection.  Too  much  emphasis  cannot  be  placed  upon 
the  necessity  and  importance  of  ample  water  supply  for  fight- 
ing pier  fires,  and  yet  during  this  last  winter  a  large  section 
of  the  Jersey  City  waterfront  was  greatly  endangered  by  low 
pressure  in  the  city  mains.  Reliable  reports  indicate  that  at 
the  time  of  the  coal  shortage  and  verj-  cold  weather  the  city 
pressure  at  many  points  near  pier  property  was  under  10  lb. 

This  danger  was  somewhat  offset  by  good  private  supplies, 
but  it  simply  indicates  how  bad  things  can  get  when  not  prop- 
erly followed  up.  The  size,  location  and  condition  of  all  mains 
and  outside  fire  hydrants  are  matters  that  must  have  continual 
attention,  or  they  are  liable  to  fail  during  an  emergency.  In- 
stances of  this  kind  have  already  occurred. 

Inside  Standpipe  and  Hose.  For  instant  use  with  incipient 
fires  and  to  hold  them  until  the  fire  department  arrives,  proper 
standpipe  and  hose  connections  are  essential  and  are  generally 
pro\-ided.  It  appears,  however,  that  this  form  of  protection 
is  open  to  some  objections  not  common  in  other  property, 
namely : 

o  Subject  to  freezing,  as  shown  by  many  cases  that  happened 
last  winter 

b  Liable  to  be  used  by  crews  of  boats  alongside  for  purposes 
other  than  fire  and  damaged  or  left  out  of  condition  by 
them 

c  Frequently  inaccessible  or  blocked  by  piling  of  goods  too 
near  hose  racks 

d  Control  valves  are  necessarily  located  out  of  reach,  and 
when  the  operator  finds  the  fire  too  severe  he  is  liable  to 
run  without  stopping  to  close  the  valve,  allowing  the 
waste  of  water  when  most  needed 

e  Condition  of  piping  where  salt  water  is  used  frequently 
requires  special  attention  on  account  of  barnacles,  pitting, 
etc.    The  only  remedy  for  these  conditions  is  constant  in- 
spection and  frequent  tests  of  the  apparatus. 
Extinguisher  Pails  and  Casks.    The  value  of  this  form  of 

protection  lies  in  the  fact  that  every  one  knows  how  to  use 

pails  and  casks,  and  if  used  in  time  they  may  save  loss.    They 


must  be  looked  after  frequently  to  see  that  they  are  ready  for 
instant  use. 

Watchmen.  This  is  one  form  of  protection  that  means  much 
or  little,  depending  entirely  upon  the  watchman  himself.  In 
the  past  the  main  trouble  has  been  that  men  used  for  such 
purposes  were  not  co.iipetent  to  fill  the  position,  frequently 
being  pensioners  and  others  who  were  not  physically  fit.  The 
importance  of  having  strong,  alert  young  men  is  becoming 
more  apparent.  When  it  is  remembered  that  every  night  the 
entire  protection  of  great  value  is  solely  dependent  upon  their 
good  judgment  and  faithful  efforts  in  a  monotonous  job,  it 
will  be  understood  that  first-class  men  must  be  employed.  It 
is  also  ad-^asable  to  have  a  watchmen's  checking  system,  and 
they  must  be  thoroughly  instructed  in  the  detection  and  fight- 
ing of  fire. 

Fire  Alarms.  Both  city  and  local  fire  alarms  are  desirable. 
The  important  thing  is  to  give  the  alarm  promptly  upon  the 
discovery  of  the  fire,  as  assistance  cannot  be  rendered  too  soon. 
For  some  reason  or  other  there  seems  to  be  more  trouble  with 
delayed  alarms  in  connection  with  pier  fires  than  with  other 
classes  of  property,  and  too  much  importance  cannot  be  laid 
upon  the  necessity  of  early  alarms  for  pier  fires.  Local  fire 
gongs  operated  from  the  same  box  are  desirable  for  the  pur- 
pose of  notifying  all  employees  immediately,  and  furnish  the 
best  method  of  drilling  them. 

Fire  Brigade.  A  well-trained  fire  brigade  is  a  very  great 
advantage  because  these  men  are  constantly  on  hand  and  avail- 
able. Their  jobs  depend  upon  getting  the  fire  out.  Further, 
on  account  of  their  familiarity  with  the  property  and  the  fire- 
fighting  apparatus  they  are  able  to  get  at  the  trouble  very 
quickly.  They  should  be  under  the  direction  of  some  experi- 
enced head  and  drilled  regularly  in  their  duties.  They  should 
know  all  about  the  apparatus  and  what  to  do  in  any  emer- 
gency. They  should  be  men  selected  carefully  for  their  qualifi- 
cations along  this  line.  Surprise  tests  should  be  made  by  the 
owners  frequently  to  see  whether  they  are  properly  responding 
to  alarms. 

Automatic  Sprinklers.  The  value  of  these  systems  is  well 
known,  and  where  properly  maintained  there  is  no  question 
as  to  their  efficiency.  Pier  conditions  require  special  consid- 
eration, as  follows : 

a  They  must  be  dry  systems  because  the  piers  are  not  heated 
b  High  ceilings  and  particularly  draft  conditions  make  neces- 
sary- curtain  boards  to  bank  the  heat  at  sprinkler  heads 
for  high  efficiency 
c  Extra  heavy  water  supplies  are  required  because  of  the  large 

area  subject  to  one  fire 
d  Outside  sprinklers  are  sometimes  necessary  to  protect  from 
exposure  fires  on  vessels,  etc.,  that  may  be  alongside  of 
the  pier 
e  Sprinkler  supervisory  service  for  the  purpose  of  automat- 
ically calling  in  the  fire  department  whenever  a  fire  starts 
/  Proper  housing  for  mains  and  dry  valves  to  prevent  freezing 
during  cold  weather. 
Considering  the  serious  hazards  in  pier  property,  it  is  a 
surprising  fact  that  only  a  comparatively  few  piers  have  been 
protected   with   automatic   sprinklers.     For  example,   out   of 
some  150  piers  in  Manhattan  we  find  only  one  or  two  with 
standard    sprinkler   equipments.      Brooklj-n    makes    a    better 
showing  with  18  sprinkler  equipments,  and  New  Jersey  with 
about  a  half  dozen.    In  the  entire  country  there  are  only  about 
sixty  piers  safeguarded  with  sprinklers. 

We  find  that  it  is  practically  the  unanimous  opinion  of  all 
the  fire-protection  engineers  that  sprinkler  systems  afford  the 
best  possible  protection  for  this  class  of  property,  and  many 
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of  them  believe  it  to  be  the  only  satisfactory  form  for  their 
particular  conditions. 

Mr.  E.  P.  Boone,  of  the  New  York  Fire  Insurance  Ex- 
change, has  had  more  experience  with  sprinklered  piers  than 
any  one  else  in  the  country,  and  he  is  an  enthusiastic  believer 
in  sprinkler  systems  for  piers.  His  experience  covers  a  num- 
ber of  actual  fires  which  have  resulted  in  only  nominal  loss 
to  the  property  on  account  of  the  quick  action  of  the  sprin- 
klers. He  has  mentioned  one  ease  where  fire  opened  some 
twelve  sprinkler  heads  which  extinguished  the  fire  so  promptly 
that  there  was  no  inteiTuption  to  business.  Although  the 
smoke  was  thick,  the  drivers  continued  to  operate  their  motor 
trucks,  loading  and  unloading  as  though  nothing  had  hap- 
pened. Figs.  1  and  2  give  a  good  idea  of  the  way  Mr.  Boone 
adapts  sprinkler  protection  to  the  special  conditions  existing 
on  a  pier.  Large  open  areas  are  broken  into  sections  by  spe- 
cial curtain  boards  coming  down  from  the  ceiling  which  bank 
the  heat  at  the  sprinkler  head  in  spite  of  the  drafty  conditions. 
Note  that  some  curtain  boards  are  parallel  with  the  pier,  and 
others  intersect  them  at  right  angles,  running  across  the  pier 
together,  forming  large  pockets  for  the  heat  to  rise  in.  This 
construction  is  rather  unusual,  and  is  made  necessary  on  ac- 
count of  the  extreme  width  of  the  pier.  Fig.  1  also  indicates 
the  great  length  of  the  pier.  These  views  show  one  of  a  group 
of  sprinklered  piers  owned  by  the  Bush  Terminal  Company, 
whose  property  was  recently  taken  over  by  the  Government. 
Figs.  3  and  4  show  the  sprinkler  layout  for  a  typical  pier 
property,  and  Fig.  5  a  section  through  pier  indicating  pro\'i- 
sion  for  a  metal  fire  curtain. 

COXCLUSIOXS 

Everybody's  business  is  nobody's  business,  and  we  firmly 
believe  that  serious  trouble  will  result  unless  the  entire  matter 
is  handled  in  a  businesslike  manner  by  some  high  authority 
with  broad  experience  in  this  line.    We  submit : 

a  That  there  should  be  no  question  as  to  the  reliability  of  all 
water  supplies  involved,  either  public  or  private 

b  That  lighters  and  boats  exposing  piers  should  be  compelled 
to  conform  to  established  fire-protection  practice  and  not 
be  permitted  to  endanger  this  property  bj'  using  kerosene 
lamps,  cooking  stoves,  etc. 

<:■  That  dangerous  chemicals,  oils  and  highly  in  iammable  mate- 
rials should  be  segregated  and  kept  separate  from  other 
supplies 

d  That  barges  and  boats  should  not  be  permitted  to  block  up 
slips,  preventing  access  to  the  sides  of  piers 

e  That  extra  large  areas  should  be  divided  by  section  walls  or 
fire  breaks 

/  That  explosives,  or  explosive  materials,  should  not  be  per- 
mitted near  the  important  terminals 

g  That  bulkhead  buildings  should  be  cut  off  from  piers  where- 
ever  possible 

h  That  sprinkler  protection  should  be  provided  where  condi- 
tions appear  most  serious 

;'  That  good,  reliable  watchmen  should  be  employed  at  night 
to  properly  safeguard  the  contents 

j  That  all  dirt,  waste  and  rubbish  should  be  immediately  re- 
moved and  the  premises  kept  scrupulously  clean 

k  That,  wherever  lacking,  all  necessary  fire-fighting  apparatus 
should-  be  provided  and  constantly  tested  and  inspected 

I  That  there  should  be  a  uniform  practice  established  for 
handling  all  these  matters,  and  particularly  seeing  that 
they  are  followed  up  from  day  to  day. 


In  our  opinion  the  desired  results  can  be  accomplished  only 
in  one  way:  The  Government  must  create  a  special  central 
authority,  with  necessary  experts  to  make  a  complete  study  of 
the  entire  situation  in  all  our  seaports,  and  then  place  the 
responsibility  of  handling  and  following  up  such  matters  in 
this  one  central  authority.  It  must  be  more  than  an  advisory 
body,  and  should  be  composed  of  men  with  practical  experi- 
ence in  such  matters,  and  capable  of  enforcing  the  necessary 
regulations.  This  step  is  not  only  justified  as  a  matter  of 
business  expediency,  but  is  in  reality  a  matter  of  military 
necessity. 

We  have  sought  in  the  foregoing  to  outline  some  of  the 
broader  principles  of  fire  protection  in  essential  industries,  but 
in  the  last  analysis  each  individual  risk  has  its  own  particular 
problems  which  must  be  solved  for  the  individual  plant  by  the 
engineers  in  charge. 

One  thing  that  applies  to  all  plants,  all  offices  and  all  houses 
is  the  matter  of  cleanliness  and  carefulness.  What  this  coun- 
try needs  is  more  careful  national  housekeeping,  and  in  this 
connection  the  writer  asked  the  Fire  and  Accident  Prevention 
Committee  of  the  National  Fire  Protection  Association  for  a 
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brief  outline  of  the  work  it  is  doing  this  year  in  trying  to 
reduce  the  fire  losses  which  are  so  serious  a  drain  on  our 
national  resources.    In  reply  they  said : 

"  We  plan  to  incorporate  where  possible,  ordinances  giving 
the  fire  department  power  to  enter  premises  for  clean-up  pur- 
poses and  to  correct  various  undesirable  features.  We  are  at 
present  formulating  a  program  to  include  the  education  of 
school  pupils  in  the  details  of  fire  prevention  in  the  home,  and 
to  bring  to  the  public  a  realization  of  personal  responsibility 
for  fires  originating  on  their  premises,  whether  homes  or  busi- 
ness. 

"  We  are  also  arranging  for  parades  and  demonstrations 
and  suitable  literature  through  committees  which  are  to  be 
formed  in  various  cities  throughout  the  country.  As  to  your 
paper  before  the  Mechanical  Engineers,  that  is  an  opportunity 
for  you  to  place  before  them  the  great  necessity  for  incor- 
porating fire-protection  features  in  their  plans  when  they  are 
called  upon  to  outline  any  project.  We  must  rely  upon  the 
engineers  of  the  country  to  help  us  in  the  broader  field,  and 
where  plants  are  being  erected  usually  the  first  consideration 
should  be  the  preservation  of  that  property  from  fire.  Their 
realization  of  this  need  will  be  a  great  help,  not  only  in  reduc- 
ing the  fire  waste  of  the  country  but  in  preserving  the  neces- 
sary output  of  materials  in  this  time  of  war." 


OIL  FUEL  IN  NEW  ENGLAND  POWER  PLANTS 

Bv  HENRY  W.  BALLOU,'  PROVIDENCE,  R.   I. 

Non-Member 


IN  the  New  England  states  there  has  of  late  been  a  rapid 
increase  in  the  use  of  oil  fuel  in  power  plants,  and  in  a 
convention  partly  devoted  to  the  fuel  problem  a  brief  state- 
ment of  the  present  status  thereof  may  be  of  interest. 

From  data  privately  gathered  it  appears  that  oU  fuel  is  now 
used  in  at  least  60  different  power  plants  in  New  England, 
having  a  total  of  83,000  boiler  hp.  These  installations  are 
located  as  roughly  indicated  on  the  outline  map  of  New  Eng- 
land shown  in  Fig.  1.  They  are  grouped  according  to  states 
as  shown  in  Table  1,  from  which  it  may  be  seen  that  two- 
thirds  of  the  power  plants  and  over  one-half  of  the  boiler 
horsepower  so  served  are  in  Rhode  Island. 


TABLE   1 


NUMBER    OF   OIL-FUEL    POWER  PLANT.S  IN  EACH   NEW 
ENGLAND  STATE  IN  APRIL   1918 


State 

Number  of 
plants. 

Total 
horsepower 

.3 

1 
•2 

10 

42 

2 

15.600 

New  Hampshire 

1,400 
1,200 

22,050 

Rhode  Island 

Connecticut 

42.240 
957 

Total 

60 

83.447 

/i 
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15,600  Hp.  p     p/C 
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TABLE  2    OIL-FUEL  POWER  PLANTS  INSTALLED  IN  NEW  ENGLAND. 

191,)-191S 


Year 

Number  of  boilers 

Boiler  horsepower 

1915 
1916 
1917 
1918 

74 
79 
98' 
93 

24.450 
14.315 
22.382 
22,300 

TABLE  3    BOILERS  INSTALLED  IN  NEW  ENGLAND  OIL-FUEL  POWER 
PLANTS.  1915-1918 


Number  of 
boilers 

Make  of  boiler 

Total  boiler 
horsepower 

130 

88 

81 

15 

15 

5 

4 

3 

2 

Horizontal  return  tubular 

Manning 

Babcock  &  Wilcox 

Heine 

Stirling 

Scotch  marine 
Gunboat .... 
Edge  Moor. . . 

22,582 

16,525 

31,025 

4,400 

3,800 

715 

2,400 

1.000 

500 

1 

500 

344 

Total                                                  

83,447 

Fiti.   1 


Distribution  of  oil-Fuel  Power  Plants  in 
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TABLE  4    OIL  BURNERS  IN  USE  IN  NEW  ENGLAND  POWER  PLANTS. 
APRIL.  1918 


As  shown  in  Table  2,  most  of  these  installations  have  been 
made  in  the  past  three  years.  When  classified  as  to  t\'pte  of 
boiler,  the  result  is  as  given  in  Table  3.  When  classified  as  to 
make  of  oil  burner  in  use,  the  data  are  as  presented  in  Table  4. 
It  is  estimated  that  in  the  year  1917  about  95  per  cent  of  all 
of  the  fuel  oil  burned  in  New  England  power  plants  was  used 
through  Hammell  burners. 

Oil  fuel  is  supplied  almost  entirely  by  the  Mexican  Pe- 
troleum Company  from  three  tank  farms  located  at  Provi- 
dence,   R.    I.,    Chelsea,    Mass.,    and    Portland,    Me.,    having 
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Make  of  burner 

Number  of 
plants 

Boiler 
horsepower 

55 

4 
1 

81.040 

Witt 

White.                                                                            

1,157 
1,250 

capacities  of  257,000  bbl.,  165,000  bbl.,  and  202,000  bbl., 
respectively.  It  is  said  that  tanks  have  been  ordered  to  in- 
crease the  capacitj'  of  the  Providence  tank  farm  to  735,000 
bbl.,  which  is  roughly  equivalent  to  200,000  tons  of  coal. 

All  of  this  Qil  is  brought  from  Tampieo,  Mexico,  a  distance 
of  over  2000  miles,  in  tank  ships.  The  size  of  these  tankers 
has  greatly  increased  of  late,  the  largest  running  into  Provi- 
dence being  nearly  500  ft.  long  and  drawing  nearly  30  ft.  of 
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water.  Its  capacity  is  80,000  bbl.,  which  is  roujilily  equivalent 
to  20,000  tons  of  coal. 

Local  delivery  from  tank  farms  to  power  plants  is  by  tank 
cars  and  auto  trucks.  Perhaps  one-half  of  all  fuel  oil  is 
delivered  by  auto  trucks  having  capacities  of  from  1500  to 
2280  gral.  Such  trucks,  carrying  8  tons  of  oil,  or  enough  to 
yield  2000  hp.  for  a  10-hr.  day,  will  discharge  their  load  by 
gravity  in  from  3  to  5  min.  Oil  trucks  from  the  tank  farms 
at  tidewater  in  Providence  make  the  round  trip  to  the  Tama- 
rack power  house  in  Pawtucket  (a  distance  of  10  miles)  in 
11/2  hr.,  including  both  loading  and  unloading. 

The  oil  is  usually  delivered  at  a  temperature  of  from  80  to 
85  deg.  fahr.  The  quantity  delivered  is  seldom  checked  by 
weighing  or  by  temperature  observations,  the  "  delivery  slip  " 
of  the  oil  company  usually  being  accepted  as  evidence  of 
quantity,  after  observation  by  the  purchasers  agents  that  the 
truck  is  full  on  arrival  and  is  allowed  to  thoroughly  drain. 
Analysis  or  other  test  of  the  oil  is  seldom  attempted  by  the 
purchaser. 

The  chemical  constitution  and  freedom  from  impurity  of  the 
oil  appear  to  be  remarkably  uniform,  especially  when  consid- 
ered in  contrast  with  coal.  Uniformity  is  presumably  favored 
by  marine  shipment  in  bulk.  So  far  as  known,  there  is  no 
accumulation  of  water  or  silt  in  the  receiving  tanks  at  power 
])lants.  The  small  quantity  of  water  in  the  oil,  frequently 
about  one-half  of  one  per  cent,  is  said  to  be  present  as  a  sort 
of  emulsion. 

The  typical  New  England  power-plant  equipment  is  often 
about  as  shown  in  Fig.  2.  Cylindrical  steel  tanks,  of  capacity 
to  serve  from  a  day  to  several  weeks,  are  usually  set  in  the 
ground  or  in  concrete  vaults.  Concrete  storage  tanks  are  also 
extensively  used.  A  steam  coil  keeps  the  oil  in  the  tank  at 
a  temperature  of  from  90  to  120  deg.  fahr.,  whence  it  passes 
through  an  ordinary  duplex  pump  and  thence  to  the  boilers 
at  a  pressure  of  from  18  to  30  lb.,  being  heated  to  perhaps 
180  deg.  fahr.  by  the  exhaust  steam  from  the  pump.  A  return 
oil  pipe  discharges  into  the  tank,  thus  providing  warm  oil  at 
starting  and  discharge  for  the  relief  valve.  Oil  pressure  is 
maintained  by  a  pump  governor,  and  meters  on  both  supply 
and  return  pipes  register  quantities.  Strainers,  pressure 
gages,  thermometers  and  twin  pumps  are  customary.  The 
simplicity  of  the  typical  oil  equipment  when  compared  with 
that  for  coal  is,  of  course,  one  cause  of  the  popularity  of 
oil  fuel. 

Insurance  requirements  appear  to  have  ceased  to  be  burden- 
some as  standards  of  fuel  and  equipment  have  been  found  to 
be  uniform  and  reliable.  At  present  the  two  main  require- 
ments appear  to  be  that  the  tank  shall  be  below  ground  out- 
side of  the  building  walls  and  below  the  level  of  the  pumps 
and  boiler-room  floor.  Even  these  requirements  have  been 
modified  in  some  eases.  No  difficulty  is  experienced  in  pump- 
ing oil  as  warm  as  130  deg.  fahr.  with  a  10-ft.  suction  lift; 
and  one  installation  with  a  15-ft.  suction  lift  is  said  to  be 
successful. 

A  statement  of  the  causes  and  conditions  which  have  led  to 
this  sudden  adoption  of  oil  fuel  in  New  England  may  be  of 
interest.  Of  course,  a  primal  cause  was  active  propaganda  by 
oil  and  equipment  comjianies;  and  the  basic  cause  was  the 
superiority  of  oil  to  coal.  The  merits  of  oil  fuel,  however, 
although  long  recognized  in  other  parts  of  this  country,  are 
somewhat  of  a  surprise  to  the  manufacturers  of  New  England. 

About  nine-tenths  of  these  oil-fuel  installations  are  a  substi- 
tution for  coal  in  existing  plants  rather  than  primal  installa- 
tions in  new  plants,  and  it  is  believed  that  fully  nine-tenths 
of  them  have  been  made  without  the  advice  of  a  consulting 


engineer.  This  statement  may  seem  more  significant  than  is 
I'eally  the  case,  both  because  in  a  number  of  instances  where 
a  consulting  engineer's  opinion  has  been  sought  the  change  to 
oil  has  not  been  made,  and  because  of  the  excellent  grade  of 
engineering  skill  employed  by  the  equipment  companies  in 
solicitation. 

In  general,  the  owner  has  been  convinced  by  the  remarkable 
contrasts  between  coal  and  oil,  and  the  simplicity  and  freedom 
from  labor  troubles,  ashes  and  dirt  have  appealed  to  him  most 
strongly.  In  a  number  of  cases  additions  to  power  plants 
have  been  avoided  by  the  use  of  oil  fuel,  and  such  a  feature 
is  one  to  conjure  with  in  New  England. 

There  is  no  other  method  of  increasing  the  capacity  of  a 
boiler  plant  so  quickly  and  so  cheaply  as  by  substituting  oil  for 
coal  fuel.  Defective-draft  troubles  disappear  coincidentally 
and  the  lone  fireman  dozes  peacefully  in  ten-minute  naps. 
In  a  number  of  cases  the  change  to  oil  fuel  has  made  it  pos- 
sible to  shut  down  one  or  more  boilers.     The  resulting  saving 


^OilTrtjck,?OOOOal. 


AlrVeni-...,H 


";      Z Steel  Tanks.  lO'Diam. 
\     \x ^' Long  ^7,000 6aL 
^  Affeaffng-Cail  Temp., 
^gilS"-  l30!5Uam  Trap. 


Twin  7j  ^Sx  S  DifpfeK  Pl/mps 
lS-25lb  Pressure,  fleater 
Temp,  160  fv  180  ".  Sfrairjers 
Meters,  Bypass,  Relief 
YalveStPump  Qovernor 


400'Hp  J 


.W  Bo 


Steam  fo  Burners  - 


Return  to  Tank 


Trench  vtitfi  Iron  Covers 


'  '    TrnCAL  FIHErUN 

Fig.  2     Diagram  of  Oil-Fuel  Equip.ment  Typical  in 
New  England  Power  Plants 

in  radiation  losses  and  maintenance  is  a  typical  illv.s'ration  of 
the  collateral  economies  of  oil  fuel. 

In  the  judgment  of  managers,  the  minor  nature  of  altera- 
tions in  a  boiler  necessary  to  use  oil  fuel  and  the  possibility 
of  readily  changing  back  to  coal  are  vital  features. 

A  few  plants  in  New  England  have  accomplished  the  auto- 
matic governing  of  the  flow  of  oil  and  of  the  atomizing  steam. 
Hand  control  of  operation  is  almost  universal,  and  is  now  at- 
taining a  standard  of  excess-air  proportions  never  reached  even 
in  the  highest  grade  of  coal  plants,  some  tests  having  shown  as 
little  as  20  ])er  cent  excess  air.  It  is  inspiring  to  contemplate 
the  probability  that  automatic  regulation  of  the  oil,  the  atomiz- 
ing steam  and  the  draft  pressure  will  all  become  a  standard 
reality  within  a  few  years.  Then  will  be  the  golden  age  of 
regulated  i-onibustion  in  New  England  ])ower  plants. 

The  advantages  of  oil  fuel  are  ably  set  forth  in  the  Transac- 
tions for  the  year  1911  in  a  paper  by  B.  R.  T.  Collins,'  in 
which  there  are  formulated  seventeen  well-deflned  ways  in 
which  oil  fuel  is  superior  to  coal.  Papers  by  C.  R.  Weymouth  '^ 
in  1908  and  1912  are  also  noteworthy,  and  the  U.  S.  Navy  tests 
of  1905  and  of  1916  are  excellent  evidence,  if  proof  were 
needed,  that,  per  heat  unit  contained,  oil  fuel  is  from  10  to  20 
per  cent  more  efficient  than  coal. 

In  an  excellent  paper  on  fuel  oil,  read  before  the  Boston 
Section  of  the  A.S.M.E.  in  1917,  Mr.  F.  W.  Ewing  estimated 
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that  parity  in  the  price  of  coal  and  oil  is  reached  when  26 
per  cent  more  is  paid  per  heat  unit  of  oil  than  of  coal.  This 
would  be  equivalent  to  about  a  60  per  cent  higher  piiee 
per  pound  of  oil.  While  noting  that  this  generalization  should 
not  be  taken  too  seriously,  the  writer  is  inclined  to  believe 
that  the  many  collateral  economies  involved  in  the  use  of  oil 
fuel  cause  it  to  be  true  that  in  numerous  cases  even  more  than 
60  per  cent  extra  can  be  paid  for  oil. 

The  saving  of  labor  due  to  oil  fuel  as  compared  with  coal, 
while  in  itself  large,  has  often  been  given  a  greatly  exagger- 
ated importance.  Of  the  operating  expenses  in  a  New  Eng- 
land boiler  plant  other  than  fixed  charges,  80  to  90  per  cent  are 
usually  for  fuel.  Accordingly  a  slight  variation  in  the  cost  per 
pound  of  fuel  may  amount  to  as  much  as  the  total  cost  of 
labor.  It  has  been  said  that  a  variation  of  a  tenth  of  a  cent  a 
gallon  in  the  price  of  oil  will  offset  all  saving  in  wages  due  to 
oil  fuel. 

It  is  obvious  to  engineers  that,  assuming  a  dependable  sup- 
ply of  oil  fuel  at  a  price  per  heat  unit  equal  to  that  for  coal, 
the  latter  would  soon  cease  to  be  used  in  the  power  plants  of 
New  England.  The  choice  between  oil  and  coal  is  therefore 
a  matter  of  supply  and  not  of  quality.  The  only  way  in  which 
coal  may  rival  oil  fuel  is  in  price.  It  accordingly  becomes  of 
interest  to  consider  what  the  future  may  have  in  store  for  the 
power  plants  of  this  section. 

A  recent  review  of  the  coal  supplies  of  the  world  by  the 
National  City  Bank  of  New  York  sets  forth  the  remarkable 
fact  that  the  coal  deposits  of  the  United  States  exceed  those 
of  the  rest  of  the  world  combined  and  are  seven  times  as  great 
as  those  of  all  Europe.  Of  these  prodigious  deposits  a  large 
part  of  the  finest  steam  coals  lie  in  the  states  of  Pennsylvania 
and  West  Virginia,  within  500  miles  of  New  England. 

As  to  production,  in  the  year  1917  the  United  States  mined 
within  10  per  cent  of  as  much  coal  as  the  rest  of  the  world 
combined,  over  one-half  of  which  came  from  Pennsylvania  and 
West  Virginia. 

The  greatest  supply  of  coal  in  the  world  being  within  500 
miles  of  New  England,  what,  now,  is  the  ease  for  fuel  oil? 

It  is  notable  that  the  question  of  supply  is  not  simply  about 
0)7,  but  about  fuel  oil,  which  latter  has  been  defined  as  oil 
which  is  more  valuable  as  fuel  than  in  the  form  of  refined 
products. 

It  appears  that  crude  petroleum  may  be  divided  into  two 
classes,  namely,  one  with  a  paraflSn  base  and  the  other  with  an 
asphalt  base.  That  with  the  paraffin  base  is  so  valuable  for 
its  derivatives — gasoline,  kerosene,  lubricating  oils,  and  a 
thousand  othei-s — that  its  price  will  always  be  prohibitive  for 
fuel.  Moreover,  rapid  improvement  in  methods  of  distillation 
has  made  the  refined  products  from  the  lighter  asphalt-base 
oils  so  valuable  that  many  of  these  oils  have  disappeared  from 
the  fuel  market.  Much  that  was  fuel  oil  ten  years  ago  is  no 
longer  fuel  oil.  Thus  it  is  that  of  the  four  great  oil  companies, 
each  having  extensive  tank  farms  at  Providence  tidewater, 
namely,  the  Standard  Oil  Company,  The  Gulf  Refining  Com- 
pany, The  Texas  Company,  and  the  Mexican  Petroleum  Com- 
pany, only  the  latter  is  furnishing  fuel  oil  for  power  plants. 
Indeed,  at  the  present  writing  the  Mexican  Petroleum  Com- 
pany is  unable  to  take  any  more  contracts  for  fuel  oil,  and  on 
the  face  of  things  it  appears  that  oil  is  even  now  more  scarce 
than  coal.  The  question  is  not  as  to  the  world-wide  supply 
of  crude  petroleum,  but  merely  as  to  that  small  part  of  the 
whole  supply  which  may  not  be  readily  distilled. 

The  extremely  heavy  grades  of  asphalt-base  oils  from 
Mexico  are  practically  the  only  fuel  oils  now  available  to  New 
England.     It  will  be  shown  later  that  this  Mexican  supply 


(amounting  to  55,000,000  bbl.  in  1917),  though  in  itself  of 
great  voliune,  is  destined  to  cut  but  a  small  figure  in  the 
world's  supply  of  fuel.  Consequently,  Mexican  fuel  oil  will 
naturall}'  gravitate  toward  those  uses  for  which  it  will  com- 
mand a  premium. 

The  question  then  arises  as  to  what  uses  will  pay  a  premium 
for  fuel  oil,  and  the  answer  is,  those  uses  in  which  its  superior- 
ity to  coal  are  most  important.  The  greatest  of  these  is  marine 
use.  Consider  the  item  of  labor  alone.  It  is  generally  eon- 
ceded  that  in  a  large  boiler  plant  the  boiler-room  labor  with 
fuel  oil  may  be  only  one-tenth  of  that  with  coal.  On  ship- 
board the  labor  of  coal  passing  and  trimming  bunkers  greatly 
exceeds  similar  labor  on  land.  When,  as  on  shipboard,  it  be- 
comes necessary  not  only  to  transport  the  heavier  and  more 
bulky  coal  but  also  to  transport  the  laborer,  his  housing  and 
keep,  it  is  unquestionable  that  fuel  oil  will  command  a  pre- 
mium for  marine  use  as  compared  with  its  use  on  land.  The 
seventeen  superiorities  of  oil  fuel  formulated  by  Mr.  Collins 
apply  with  greater  force  on  shipboard  than  on  land.  And  the 
same  statement  is  true  in  a  slightly  less  measure  in  the  case 
of  locomotives  as  compared  with  stationary  power  plants. 

The  coal  review  of  the  National  City  Bank  estimates  the 
marine  use  of  coal  at  75,000,000  tons  per  year,  or  five  times 
as  much  as  the  entire  output  of  the  Mexican  oil  fields.  The 
Pennsylvania  Eailroad  alone  would  take  a  large  part  of  the 
total  oil  output  of  Mexico.  Moreover,  the  relative  ease  of 
marine  transportation  of  fuel  oil  will  cause  it  to  displace  coal 
in  places  that  are  remote  from  coal  deposits  and  difficult  of 
access.  Already,  in  1917,  over  3,000,000  barrels  of  this  fuel 
oil  went  to  the  west  coast  of  South  America. 

While  prophecy  is  ever  hazardous,  it  is  probable  that  in  the 
long  run  the  use  of  fuel  oil  in  New  England  will  be  confined 
to  those  special  uses  and  sporadic  cases  which,  for  one  ab- 
normal cause  or  another,  can  afford  to  pay  the  premium  that 
oil  fuel  will  command  for  uses  outside  of  power  plants.  Oil 
fuel  will  within  a  very  few  years  become  a  luxury  for  power 
plants. 

The  kinds  of  power  plants  which  may  be  warranted  in  pay- 
ing the  premium  that  oil  will  ultimately  command  for  trans- 
portation uses  might  include  those  plants  which  must  maintain 
banked  fires  for  considerable  periods,  such  as  plants  auxiliary 
to  water  power  or  boilers  serving  fire  pumps. 

The  premium  may  also  be  paid  by  small,  prosperous  plants 
in  cities  where  smoke,  dust  and  dirt  are  especially  objection- 
able, coal  storage  difficult,  ashes  disposal  expensive,  and  the 
labor  expense  and  managerial  oversight  disproportionately 
burdensome. 

In  a  word,  oil  fuel  is  incomparably  superior  to  coal;  but 
that  very  superiority,  together  with  its  relative  scarcity,  will 
ultimately  debar  it  from  New  England  power  plants. 

Just  at  present  the  user  of  oil  fuel  is  enjoying  those  benefits 
incidental  to  extreme  labor  scarcity  and  abnormal  prices  for 
coal,  and  the  lucky  few  who  happened  to  have  long-time  con- 
tracts are  reaping  a  golden  harvest;  but  these  conditions  are 
ephemeral.  Doubtless  the  whole  cost  of  many  oil-burning  in- 
stallations will  be  saved  well  within  a  period  of  five  years. 

The  present  rapid  increase  in  the  use  of  fuel  oil  in  New 
England  power  plants  is  but  a  lucky  incident  in  the  marketing 
of  a  great  natural  product.  Immense  as  is  its  absolute  volume, 
the  insignificance  of  its  relative  volume  as  a  source  of  world- 
wide fuel  has  thus  far  been  the  main  obstacle  to  the  adoption 
of  Mexican  oil  on  the  high  seas.  That  obstacle  is  rapidly 
disappearing,  and,  regrettable  though  it  be,  it  is  inevitable 
that  its  ver\-  virtues  will  ultimately  deprive  the  power  plants 
of  New  England  of  fuel  oil. 
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THE  events  of  the  past  twelve  months  have  shown  up  in 
no  uncertain  way  many  serious  defects  in  the  structure 
of  our  social  system.  So  many  things  in  which  we  prided 
ourselves  and  rested  with  confidence  have  fallen  apart  or 
shown  essential  weaknesses.  The  earnest  efforts  of  all  who  have 
at  heart  the  welfare  of  our  country  and  its  people  are  needed 
to  redesign  and  reconstruct  the  defective  parts  of  our  social 
machinery  in  order  that  we  may  maintain  the  leadership  of 
democratic  nations  that  we  now  hold  and  enjoy. 

Among  the  industrial  and  economic  problems  which  have 
disclosed  themselves  and  are  pressing  for  an  immediate  solu- 
tion is  that  of  the  housing  of  the  working  classes,  the  subject 
of  this  paper. 

Let  it  be  recognized  at  the  outset  that  this  problem  is  entirely 
distinct  from  that  of  the  housing  of  the  poor,  a  problem  of 
equal  urgency  and  of  greater  difficulty,  a  problem  in  which 
we  all  are,  or  ought  to  be,  equally  interested.  In  addressing 
The  American  Society  of  Mechanical  Engineers  in  their  profes- 
sional capacity,  I  have,  however,  restricted  myself  to  the  sub- 
ject of  housing  the  working  classes,  a  subject  that  bears  an 
important  relation  to  the  professional  work  of  the  engineer 
rather  than  to  his  social  sympathies. 

The  high  wages  that  now  prevail  are  not  bringing  to  the 
workingman  either  wealth  or  comfort.  The  shorter  hours 
that  the  unions  have  devoted  so  much  time  and  effort  to  secure 
and  have  often  fought  for  with  so  much  bitterness  have  not 
produced  any  corresponding  improvement  in  the  workman's 
condition.  This  is  largely  because  the  workman  is  unable  to 
secure  a  comfortable  home  in  wliieh  to  spend  and  enjoy  his 
hours  of  leisure.  If  he  earns  high  wages  rents  are  raised  by 
landlords  generally  and  prices  of  other  commodities  go  up  in 
like  manner,  and  in  growing  centers  of  industry  houses  are 
usually  impossible  to  obtain.  At  the  present  time,  when  the 
cost  of  building  is  so  high,  new  houses  are  not  being  built  to 
accommodate  the  growth  of  population  or  its  concentration  in 
industrial  centers  engaged  in  munition  work  and  shipbuilding, 
and  the  result  is  an  altogether  disgraceful  amount  of  over- 
crowding. It  is  becoming  the  rule  rather  than  the  exception 
for  two  or  even  three  shifts  of  men  to  occupy  the  same  beds 
in  overcrowded  rooms,  and  it  is  practically  impossible  for  any 
workman,  skilled  or  unskilled,  coming  to  a  new  town  to  bring 
his  family  with  him;  he  has  to  come  alone  and  crowd  in  as  a 
lodger  with  others. 

None  of  us  have  attended  this  meeting  to  discuss  matters  of 
abstract  interest,  and  in  addressing  the  members  of  the  Society 
it  is  most  important  that  the  connection  between  the  housing 
problem  and  their  professional  work  be  clearly  established. 

Lack  op  Housing  a  Frequent  Cause  of  Labor  Turnover 

Recent  investigations  have  shown  that  one  of  the  most  im- 
portant causes  of  the  present  abnormal  labor  turnover  is  the 
lack  of  sufficient  homes  to  house  the  population  aroimd  in- 
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dustrial  plants  and  the  altogether  imsatisfactory  nature  of 
such  houses  as  there  are. 

It  is  hardly  necessary  in  this  paper  to  present  figures  re- 
garding labor  turnover  to  a  meeting  of  engineers;  it  is  a 
pressing  problem  that  you  all  know  more  about  than  the 
speaker.  Ten  years  ago  we  should  have  felt  rather  ashamed 
of  a  turnover  of  100  per  cent  per  annum.  Many  large  plants 
now  consider  themselves  very  fortunate  if  they  can  get  below 
200  per  cent.  Those  who  do  not  keep  track  of  their  figures 
may  be  inclined  to  dispute  this,  but  those  who  through  their 
employment  department  keep  records  of  their  labor  turnover 
will  unanimously  bear  out  the  general  statement  made  above. 

The  fact  is,  that  in  spite  of  high  wages  the  living  conditions 
in  our  manufacturing  centers  are  so  miserable  that  a  workman 
cannot  endure  a  long  stay  in  one  place,  and  he  soon  throws  up 
his  job  and  moves  on  to  the  next  town  for  the  sake  of  a  change 
in  the  vain  hope  that  he  will  find  something  better  than  the 
conditions  he  has  just  left.  Such  men  separated  from  their 
families  and  roaming  from  place  to  place  soon  degenerate  into 
the  "  floater  "  class  that  is  such  a  big  problem  to  our  employ- 
ment departments. 

Results  op  a  Questionnaire  on  Means  op  Reducing  Labor 
Turnover 

In  order  to  bring  out  more  clearly  the  importance  of  good 
and  adequate  housing  as  a  means  of  reducing  labor  turnover, 
the  Aberthaw  Company  has  just  prepared  and  circulated  a 
questionnaire  among  employers  of  labor,  asking  for  figures  on 
their  labor  turnover  and  on  the  character  and  sufficiency  of 
the  house  accommodations  around  their  plants.  Prior  to  this, 
as  far  as  could  be  ascertained,  no  data  had  been  assembled  on 
this  relation,  although  the  opinion  has  been  widely  held  that 
housing  has  an  important  infiuence  on  labor. 

Eight  hundred  and  forty  replies  were  received,  containing 
a  mass  of  most  interesting  information.  The  replies  were  from 
typical  plants  in  the  eastern  and  middle-western  states,  some 
in  cities  and  some  in  small  towns,  and  may  be  taken  as  a  fair 
average  statement  of  conditions. 

As  we  expected,  only  a  small  proportion  (18%  per  cent) 
of  our  correspondents  kept  any  record  of  their  "  hiring  and 
firing  " ;  of  those  who  had  kept  records  on  turnover  nearly  a 
third  had  started  keeping  their  records  within  a  year. 

Very  few  of  those  answering  stated  that  they  housed  all 
their  help,  but  17  per  cent  owned  some  houses. 

In  answer  to  our  request  for  an  expression  of  opinion  as 
to  the  influence  of  good  housing,  nearly  all  replied  that  it  was 
a  benefit  to  a  manufacturing  plant,  tended  to  hold  the  men  and 
made  them  more  contented  and  happier,  but  there  was  some 
division  of  opinion  as  to  whether  it  reduced  time  lost  through 
sickness. 

The  opinion  is  held  by  all  manufacturers  located  in  large 
cities,  such  as  New  York,  Philadelphia  and  Buffalo,  that  in 
very  large  communities  housing  has  no  bearing  upon  labor 
supply — with  the  exception  of  one  firm  in  Detroit,  which  at- 
tributes a  large  reduction  in  turnover  to  selecting  its  new  em- 
ployees from  those  who  live  witliin  half  a  mile  of  the  plant. 
No  firm  in  a  verv  large  citv  shows  anv  interest  in  housing,  al- 
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though  in  many  cases  the  turnover  is  just  as  large.  Whether 
this  opinion  is  a  correct  one  due  to  there  being  an  excess  of 
supply  over  demand  for  houses  or  for  labor  or  both,  in  our 
big  cities,  or  whether  the  opinion  is  fallacious,  we  are  unable 
to  say. 

TABLE  1      RELATION  BETWEEN  LABOR  TURNOVER  AND  HOUSING 


Percentage  of 

Percentage  of 

localities 

localit.es 

Turnover 

reporting 

reporting 

adequate 

insufficient 

housing 

housing 

Less  than  50  per  cent 

52.5 

34 

oO  to  100  per  cent 

21 

35 

100  to  200  per  cent .                             

14 

14 

200  to  300  per  cent                              .... 

7 

6 

3.5 

8 

Over  400  Der  cent 

2 

3 

Table  1  has  been  compiled  from  the  answers  received.  It 
indicates  that  over  50  per  cent  of  plants  reporting  turnover 
which  have  adequate  housing  around  them  have  a  turnover 
below  50  per  cent,  while  only  one-third  of  the  plants  where 
housing  is  insufficient  report  as  low  a  turnover  as  this. 

Combining  all  plants  reporting  a  turnover  of  less  than  100 
per  cent,  the  figures  are  only  slightly  in  favor  of  those  which 
liave  adequate  housing;  above  this  point  the  advantage  rests 
with   the  well-housed   plants. 

Extracts  prom  Replies  to  Questionnaire 

The  figures  obtained  cannot  be  called  conclusive,  and  it  is 
probable  that  many  with  records  of  high  labor  turnover  did 
not  care  to  disclose  them.  Of  far  greater  interest  and  value 
are  the  replies  returned  with  the  questionnaire.  Some  of  the 
more  interesting  follow : 

A  Pennsylvania  mill  has  some  very  positive  evidence  of  the 
cash  value  of  good  housing.     Their  manager  writes  us: 

Our  two  blast  furnaces  are  located  about  twenty  miles  apart, 
and  between  them  Is  the  blast  furnace  of  a  rival  company.  We 
consider  our  housing  facilities  superior  to  theirs,  and  to  give  you 
an  idea  of  the  effect  of  this  would  state  that  for  years  past  they 
have  had  to  pay  more  per  day,  of  the  same  number  of  hours,  for 
all  of  the  men  they  employ  around  their  plant.  Of  course  the 
wages  differ  for  different  positions,  but  any  position  at  their  plant 
pays  more  money  than  a  corresponding  position  at  either  of  our 
two  plants. 

Furthermore  the  general  living  conditions  around  one  of  our 
own  plants  are  somewhat  better  than  the  other,  and  in  view  of 
this  we  find  we  have  to  pay  a  differential  in  the  labor  scale  al- 
though the  plants  are  only  twenty  miles  apart. 

Hardly  a  month  goes  by  that  we  do  not  get  some  men  to  come 
to  us  from  this  rival  furnace,  stating  that  the  reason  for  moving 
is.  though  they  get  less  wages,  the  housing  conditions  are  better 
around  our  plants. 

I  might  say  that  while  we  have  not  got  the  exact  figures  for 
comparison,  we  believe  our  labor  turnover  is  exceptionally  low 
compared  to  other  plants  in  the  same  line  of  business,  and  we 
find  the  difference  between  the  labor  turnover  at  our  different 
plants  bears  a  relation  to  the  desirability  of  the  houses  and  living 
conditions  at   the  respective   plants. 

A  New  Mexico  mining  company  that  has  laid  out  one  of  the 
most  charming  and  artistic  villages  owned  by  a  copper  mine, 
writes  us: 

AVheu  this  camp  was  new,  it  was  comiiosed  mainly  of  single  men, 
the  number  of  married  men  gradually  increasing  with  the  age 
of  the  camp  until  now  a  large  majority  of  the  men  are  married. 
This  has  necessitated  the  building  of  additional  houses  from  year 
to  year  to  take  care  of  the  demand,  although  there  has  been  no 
material  increase  in  the  number  of  employees. 


Without  a  doubt,  a  married  man  settled  down  iu  a  house  with 
his  family  is  much  more  contented  than  a  single  man  who  is 
living  in  a  boarding  house.  It  is  a  fact  that  a  married  man  will 
not  jump  up  and  leave  his  work  on  the  slightest  provocation, 
whereas  a  single  man  without  a  family  connection  frequently  gets 
up  and  leaves  without  notice,  for  no  reason  whatever. 

During  the  war  period  miners'  wages  are  increasing  rapidly, 
and  in  the  very  recent  past  there  has  been  a  great  shortage  of 
men.  With  the  increase  in  wages  and  the  shortage  in  labor,  men 
have  a  tendency  to  want  to  move  around  from  place  to  place  to 
see  if  they  cannot  find  something  better.  W'e  have  had  a  great 
many  cases  of  men  coming  for  the  fourth  or  fifth  time  and  giving 
us  a  list  of  fifteen  or  twenty  places  where  they  have  worked  in 
the  past  four  or  five  months.  During  normal  times  we  can  safely 
say  that  an  employee  is  more  contented,  happier  and  attentive  to 
business   when   comfortably   domiciled. 

Indianapolis  is  a  city  we  should  all  like  to  live  in.  Each 
manufacturer  who  writes  from  Indianapolis  speaks  of  it  as  a 
city  of  homes.     For  instance,  one  letter  says: 

Indianapolis  is  a  town  where  a  great  many  workmen  own  their 
own  homes.  It  is  possible  for  a  man  to  buy  a  piece  of  property 
iu  a  decent  part  of  the  town  with  a  good  house  on  same  by  making 
a  small  cash  payment  and  making  the  balance  of  his  payments 
at  about  what  he  would  pay  for  rent.  We  believe  that  this  is  a 
very  good  thing  for  the  city,  and  for  the  industries  and  the  men 
located  therein.  It  has  a  tendency  to  stop  the  shifting  and  con- 
stant changing  of  men.  and  is  of  an  economical  value  because  it 
promotes  saving  and  altogether  produces  a  better  grade  of  work- 
men  and   citizens. 

It  is  our  belief  that  there  is  not  the  great  shifting  among  the 
workmen  of  Indianapolis  that  yoU  will  find  in  other  manufacturing 
cities.  At  the  present  time  we  do  not  doubt  but  what  the  popu- 
lation is  .shifting  more  than  under  normal  conditions,  but  we  do 
not  believe  that  this  percentage  of  change  is  as  large  with  us  as 
it   is  in   other   communities. 

A  small  Connecticut  town  of  home  owners  seems  well  con- 
tent, as  one  reply  says: 

A  great  many  of  our  employees  own  their  own  homes,  a  factor 
which  tends  to  hold  the  men,  makes  them  more  contented  and 
happier  and  is  evidence  of  an  earning  power  greater  than  in  many 
lines  of  industries,  and  the  result  is  that  we  do  not  have  to  give 
any  particular  thought  to  housing  conditions. 

We  all  en\y  such  a  happy  state  of  affairs. 

From  a  thriving  New  York  city  the  Broadhead  Worsted 
Mills  write  us: 

We  have  only  three  or  four  houses  and  do  not  believe  in  building 
houses  for  laborers.  We  have  a  class  of  labor  a  little  above  the 
average,  who  build  their  own  homes.  Jamestown  is  noted  for  its 
laboring  people  owning  beautiful  homes.  When  an  employee  owns 
his  own  home  and  is  interested  in  the  city  where  he  lives  he  will 
stand  by  the  company  that  employs  him  much  longer  than  he  will 
if  he  lives  in  a  tenement  house  belonging  to  the  company. 

The  experience  of  the  general  manager  of  one  of  our  largest 
collieries  confirms  the  views  expressed.     He  says: 

From  close  observation  and  study  of  results  experienced  at  four- 
teen operating  collieries,  I  can  state  specifically  that  where  housing 
conditions  excel  there  the  better  class  of  labor  exists,  as  is  dem- 
onstrated by  higher  efficiency  in  their  work,  cleaner  play  during 
their  play   time,   and  better  homes  for  the  wife   and   family. 

At  such  of  these  collieries  operated  by  this  company  and  where 
conveniences  of  a  modern  character  have  been  placed  at  the  dis- 
posal of  workmen  and  their  families,  our  labor  is  of  the  most 
eflicieut  and  also  of  the  most  stable  character.  We  have  found 
under  these  good  conditions  that  even  though  the  man  did  not 
fully  appreciate  the  conveniences  provided,  in  a  great  many  in- 
stances after  he  and  his  family  had  moved  away  the  wife  has 
written  to  our  superintendents  asking  if  her  husband  can  be  placed 
at  work  again,  and  if  a  house  can  be  obtained.  At  other  of  our 
collieries,  especially  those  acquired  by  purchase  after  housing  plans 
had  been  fully  developed  under  the  previous  owners,  we  have 
observed  that  where  inadequate  thought  and  consideration  had 
been  given  to  house  plans  and  conveniences  difficulty  was  ex- 
perienced in   retaining  the  desired  class  of  labor,  even   though  the 
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working  conditions  at  the  mine  were  equal  to  the  working  condi- 
tions at  our  collieries  built  throughout  by  ourselves. 

Another  colliery  has  had  some  interesting  experiences  to 
relate  in  keeping  men  by  means  of  improving  their  houses. 

Our  company  is  engaged  in  mining  bituminous  coal,  and  has 
over  one  thousand  houses.  Owing  to  the  depressed  condition  of 
the  trade  for  many  years  we  were  unable  to  keep  our  houses  in 
proper  and  attractive  condition,  and  had  it  not  been  for  that 
condition  prevailing  generally,  we  would  unquestionably  have  lost 
labor  that  otherwise  we  retained.  During  1916  and  1917  we  put 
all  of  our  houses  in  very  much  better  condition  aud  improved 
the  surroundings.  We  have  not  any  doubt  that  we  have  retained 
labor  which  would  have  gone  to  other  places  had  we  not  done  so, 
and  our  judgment  is  that  it  is  wise  to  provide  comfortable  houses 
and  attractive  surroundings  for  the  employees  of  any  industrial 
establishment  and  that  such  a  policy  returns  indirectly  satis- 
factory financial  results  in  the  operation  as  a  whole. 

It  is  only  fair  to  record  adverse  opinions.  From  a  large 
te.tile  concern  in  Montreal  we  learn  that  company  housing  is 
a  disadvantage  to  them. 

It  makes  them  independent ;  if  the  comiiany  had  not  built  they 
would  have  built  their  own  homes  and  become  fixtures. 

Mr.  E.  H.  Barnes,  superintendent  of  the  large  General  Elec- 
tric Co.  works  at  Fort  Wayne,  Ind.,  writes  us : 

This  is  a  town  where  a  great  many  people  own  their  own 
homes,  or  are  buying  them  at  the  present  time.  After  these  have 
got  located  then  the  outsiders  float  in  and  oift.  Of  course,  with 
the  abnormal  growth  of  our  concern  in  the  last  two  or  three  years 
without  any  corresponding  increase  in  the  housing  facilities  the 
matter  of  overcrowding  and  indifferent  housing  naturally  makes  it 
rather  difficult  for  people  seeking  a  new  place  to  work  and  live. 
Our  ratio  of  people  hired  to  those  kept  has  run  unusually  high 
in  the  last  .year.  This  we  find  it  impossible  to  analyze ;  as  auto- 
mobile and  munition  factories  slowed  up  we  probably  got  the 
result  of  their  culling  out  dumped  on  us  at  that  time,  due  to 
our  geographical  location,  but  we  have  no  data  to  prove  or  dis- 
prove this. 

The  question  of  companies  building  houses  and  renting  them  to 
their  employees  is  one  which  very  few  people  seem  to  agree  on. 
Personally  I  think  that  any  company  makes  a  mistake  in  doing 
this.  The  working  people  as  a  whole  suspect  some  ulterior  reason 
for  the  company's  apparent  beneficence.  To  the  average  Ameri- 
can, who  usually  has  very  fixed  ideas  about  these  matters,  it  is 
more  or  less  repugnant. 

From  another  metal-working  firm  we   have : 

We  know  that  good  housing  tends  to  hold  the  men,  as  we  find 
that  many  men  give  their  excuse  for  leaving  us  that  they  cannot 
always  obtain  the  kind  of  a  house  they  desire. 

Another  of  our  correspondents  emphasizes  the  importance 
of  employees  living  within  walking  distance  of  the  plant. 
A  Buffalo  manufacturer's  evidence  is  interesting. 

We  find  that  our  most  contented  and  steady,  and  probably  best 
paid  employees  are  those  who  live  within  walking  distance  of  our 
plant. 

Our  main  difficulty  at  this  time  in  getting  aud  holding  em- 
ployees is  that  the  transportation  problem  would  be  largely  solved 
by  better  hoiising  coiulitious  in   the  vicinity  of  our  plant. 

The  opmion  of  Mr.  A.  W.  Sanderson,  Director  of  Labor  of 
the  B.  F.  Goodrich  Company,  Akron,  Ohio,  is  doubly  inter- 
esting because  of  the  great  outlay  made  on  housing  by  the 
Goodyear  Company  in  that  city.     Mr.  Sanderson  writes : 

We  have  at  times  felt  that  if  housing  conditions  were  better 
throughout  the  whole  city  of  Akron,  turnover  might  be  somewhat 
reduced,  but  we  have  never  felt  that  any  participation  in  the 
housing  scheme  would  benefit  us  sufficiently  to  justify  the  under- 
taking. 

Mr.  R.  S.  Childs  writes  regarding  the  financial  value  of  good 
housing : 


At  Marcus  lluuk.  I'a..  is  the  Viscose  Company,  makers  of  arti- 
ficial silks,  with  a  pretty  housing  development  which  takes  can> 
of  about  one-half  of  the  employees.  They  have  a  labor  turnover 
of  15  per  cent  per  month  at  the  present  time.  Next  door  to 
them  is  the  Congoleum  Company,  making  floor  coverings,  with  no 
housing  and  the  turnover  is  30  per  cent  per  month.  The  Viscose 
Company  employs  a  larger  proportion  of  skilled  labor  than  the 
Congoleum  Company.  Living  conditions  in  that  region  are  very 
bad  aud  labor  is  very  restless,  due  partly  of  course  to  the  great 
shipyard  developments.  The  Congoleum  Company  recognizes  the 
need  of  housing  as  the  only  solution  of  their  manufacturing  prob- 
lem and  figure  they  would  save  $200,000  a  year  thereby,  inasmuch 
as  they  have  unskilled  labor  handling  fragile  goods  where  a 
careless  sweep  of  the  arm  will  ruin  $20  worth  of  goods. 

Further  coiiHnnation  from  an  Erie  Iron  Works: 

Among  our  mechanics  who  own  their  own  houses  the  labor 
turnover  is  very  small ;  this  also  is  true  to  a  large  extent  among 
the  unskilled  labor  who  have  lived  in  the  city  and  own  their 
homes. 

The  president  of  a  large  paper  company  near  Philadelphia 
testifies  to  the  steadiness  of  home-owning  workmen : 

Our  indu.stry  is  the  principal  one  in  the  town  and  most  of  our 
employees  have  been  with  us  for  a  great  many  years.  There 
seem  to  be  enough  houses  in  the  neighborhood  to  provide  room  for 
all.  The  company  owns  some  laiul  which  it  sells  to  those  employees 
who  want  to  buy  and  build  their  own  houses.  We  sell  the  land 
at  a  low  price  aud  on  any  terms  which  the  purchaser  may  desire. 
We  encourage  our  employees  to  buy  their  own  homes,  as  our  ex- 
perience is  that  those  who  do  so  are  much  more  dependable  than 
those  who  do  not.  Our  relations  with  our  men  have  always  been 
most  pleasant  and  all  of  them  take  a  personal  interest  in  the  prop- 
erty aud  success  of  the  business. 

Another  Massachusetts  textile  concern  is  desirous  of  seeing 
his  men  home  ownere  independently  of  his  companj' : 

As  a  general  proposition  there  is  no  question  but  w^hat  good 
housing  near  the  plant  is  a  benefit  to  any  manufacturing  business 
located  in  the  country.  We  are  under  the  impression,  however, 
that  good  housing  built  by  other  people  is  of  more  benefit  to  the 
community  and  the  manufacturing  plant  than  housing  controlled 
by  the  manufacturing  plant  itself.  We  are  continually  having  to 
build  more  tenements,  although  we  find  that  tenements  owned  by 
other  people  usually  rent  more  readily  and  for  more  money  than 
our  own  houses. 

There  seems  to  be  distinct  desire  on  the  part  of  our  better  class 
of  employees  to  spread  out  and  not  house  themselves  as  thickly 
as  in  years  past.  Among  some  of  the  Southern  European  aliens, 
however,  the  tendency  to  overcrowd  still  persists. 

We  believe  that  a  plan  that  enables  the  employee  to  build  and 
own  his  own  house  is  a  benefit  to  the  community,  to  the  employer 
and  to  the  employee.  We  have  not,  however,  been  successful  iu 
interesting  our  employees  in  any  proposition  of  this  kind  to  the 
extent  we  have  desired. 

A  well-known  crane  manufacturer  believes  in  selling  houses 
to  Ills  men  even  at  a  loss: 

From  the  fact  that  nearly  all  of  the  company  capital  is  needed 
in  its  business  it  is  a  very  difficult  matter  for  them  to  divert  much 
of  it  to  the  construction  of  new  houses,  much  as  they  would  like 
to  do  so. 

We  find  that  the  employees  were  very  anxious  to  buy  these 
houses,  but  of  course,  the  burden  of  the  expense  will  have  to  be 
carried  by  the  company  for  approximately  ten   years. 

W^e  consider  it  desirable  to  have  as  many  of  our  employees 
own  their  homes  as  possible,  because  it  makes  them  more  thrifty 
and  their  families  are  better  satisfied  ordinarily,  because  of  the 
added  interest. 

The  pressure  of  the  housing  situation  is  very  apt  to  make  it 
necessary  for  us  to  utilize  women  in  the  shop  to  some  extent. 
The  fact  that  they  are  already  housed  makes  it  easier  to  tise  them 
than  to  get  help  from  outside  sources  and  then  have  the  housing 
problem  get   more  serious  than   it  is  at   present. 

While  we  have  no  definite  statistics  relative  to  the  time  lost 
by  men  who  are  properly  housed  and  tho.se  who  are  not,  we  are 
of  the  opinion  that  a  man  working  to  pay  for  his  own  home  will 
not  lose  any  more  time  than  is  necessary  and  therefore  will  be  on 
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the  job  as  steadily  as  it  is  possible  for  liini  to  be.  The  satis- 
faction of  owning  one"s  own  home  and  improving  it  is  real.  So 
far  as  we  can  recall  we  have  only  had  one  man  who  has  bought 
his  home  leave  the  employ  of  the  company  in  the  past  three  years. 
The  houses  which  the  company  built  during  the  past  year  were 
sold  to  the  workmen  for  considerably  less  than  the  actual  cost  of 
them ;  however,  the  difference  between  the  actual  cost  and  the 
selling  price  of  the  houses  will  not  be  lost  in  the  long  run,  because 
we  feel  that  the  men  will  be  better  workmen  and  will  stay  longer 
with  the  company  because  of  the  situation. 

Many  can  sympathize  with  the  following  frank  admission: 

We  were  of  the  opinion  that  it  would  be  beneficial  to  house 
our  employees  located  in  good  houses  in  the  village,  and  bought  a 
large  tract  of  land  with  that  end  in  view,  but  gave  it  up  for  a 
bad  .iob  and  have  not  done  any  building  of  that  nature  for  some 
time,  and  would  be  glad  to  sell  all  we  own  or  to  hear  they  were 
burned  up. 

Our  correspondent  did  not  enlighten  us  further.  In  face  of 
the  successful  work  done  by  other  concerns  we  suspect  that 
some  initial  error  was  made  in  the  organizing  of  the  project. 
Such  a  letter  only  emphasizes  the  need  for  careful  organiza- 
tion and  management  in  a  housing  development. 

Ml-.  D.  H.  Andrews,  President  of  the  Boston  Bridge  Works, 
lays  stress  on  the  laudable  desire  of  the  workman  to  make 
his  own  home  arrangements: 

For  the  great  mass  of  people  human  welfare  seems  to  consist 
largely  in  comfortable,  healthful  homes  with  income  enough  to 
provide  food,  clothing  and  some  provision  for  the  future,  with  a 
reasonable  amount  of  recreation.  The  undisturbed  possession  of 
comfortable,  healthful  homes  is  such  a  prime  factor  in  the  con- 
tentment of  employees  that  every  far-seeing  employer  should  and 
would,  if  circumstances  will  permit,  have  a  deep  and  personal  in- 
terest in  this  phase  of  the  welfare  of  employees.  Our  experience 
with  employees  is  that  generally  if  the  location  of  their  employ- 
ment will  admit  of  it,  they  prefer  to  settle  the  question  of  their 
homes  independent  of  any  consideration  which  may,  to  them, 
savor  of  paternalism  on  the  part  of  their  employers.  If  the  em- 
ployment is  of  stable  permanence  and  the  employer  can  provide 
homes  for  employees  with  an  arrangement  for  the  gradual  rental 
purchase  of  same  by  the  employee,  that  would  seem  to  relieve 
the  laudable  sensitiveness  of  the  employee  and  to  promise  the  best 
solution  of  the  housing  problem. 

This  can  be  done  in  a  big  metropolis.     It  is  not  so  easy  in 
the  smaller  towns. 

Another  believer  in  company  housing  anxious  to  "  control " 

his  men  writes  from  Pittsburgh. 

We  have  a  great  number  of  plants.  We  don't  attempt  to  house 
all  our  men  at  the  plants. 'because  they  are  all  located  near  small 
towns,  and  a  certain  number  of  them  are  drawn  from  these  towns. 
but  we  house  as  many  men  as  we  can  near  the  works  and  are 
building  houses  just  as  fast  as  we  can  get  employees  to  rent  them. 

We  find  it  is  best  to  have  employees  live  near  the  works,  and 
if  you  have  them  in  your  own  houses,  you  can  control  them  better. 
During  the  shortage  of  labor  which  we  are  all  now  experiencing,  if 
we  did  not  have  houses  near  our  plants,  in  many  instances  we 
would  have  been  shorter  of  labor  than  we  now  are. 

At  one  of  our  factories  where  we  employ  between  two  hundred 
and  three  hundred  laborers,  we  house  the  majority  of  them.  We 
have  built  practically   the  whole  town. 

As  a  general  proposition,  the  writer  has  handled  large  lots  of 
men  direct  for  the  last  thirty  years.,  and  would,  if  possible,  house 
every  man  on  company  property. 

A  contented  Maine  teMile  concern  -says: 

We  have  been  building  a  few  houses  every  year  or  two  and 
almost  never  lose  a  well-housed  family. 

An  Ontario  manager  writes : 

We  think  that  no  one  at  this  time  could  deny  the  advantage 
arising  from  the  possession  of  houses  in  which  employees  could 
be  taken  care  of. 

Unfortunately  we  haven't  any  residences  in  which  to  house  our 
men,  and   the  fact   that  we   haven't  operates   against  us  because 


the  town  is  crowded,  and  the  first  thing  an  out  of  town  mechanic 
asks  in  answering  our  advertisement  is  about  housing  facilities. 

This  experience  is  borne  out  by  a  Connecticut  metal  worker 
who  is  building  houses: 

Not  to  house  my  present  force — they  are  already  located,  but 
to  add  to  my  force  by  bringing  in  out-of-town  men.  They  will 
not  come  unless  I  can  find  a  home  for  them. 

The  general  restlessness  of  labor  is  emphasized  by  many; 
for  instance,  Mr.  F.  R.  StUl  of  the  American  Blower  Com- 
pany, Detroit,  Mich.,  writes  us: 

Proper  housing  conditions  have  a  very  decided  influence  on  the 
turnover  of  the  employees  in  any  industrial  institution.  The  best 
indication  that  this  theory  is  a  fact  is  demonstrated  by  plants 
located  in  very  small  places,  where  the  rents  are  low  or  employees 
own  their  own  homes.  In  all  large  cities  where  industrial  insti- 
tutions are  numerous  and  mechanics  are  in  great  demand  due  to 
the  scarcity  of  first-class  mechanics,  temptations  are  held  out  to 
the  employees  of  first  one  institution  and  then  another,  which  has 
a  very  decided  influence  in  causing  a  spirit  of  unrest  that  leads 
to  frequent  changes  of  position,  and  it  is  hard  to  determine 
whether  this  is  the  deciding  influence  of  the  fact  that  housing 
facilities  are  adequate. 

Undoubtedly  if  the  employees  in  one  institution  have  cheap  rent 
or  own  their  own  homes,  they  are  less  inclined  to  move  to  some 
other  institution,  if  the  work  and  factory  conditions  are  satis- 
factory. On  the  other  hand,  where  rents  are  increasing  from  25 
to  50  per  cent  each  year  and  the  cost  of  everything  is  rising  more 
rapidly  than  perhaps  their  wages  are  rising,  they  are  naturally 
inclined  to  become  restless  and  look  about  for  positions  that 
will  pay  them  more  than  they  are  receiving  at  their  present 
positions. 

This  view  is  indorsed  by  a  machine  shop  in  Providence  who 
write : 

We  cannot  attribute  the  labor-turnover  problem  which  we  ex- 
perience to  lack  of  proper  housing.  It  is  due  in  our  particular 
case  largely  to  a  spirit  of  unrest.  The  operatives  in  our  line  seem 
to  feel  that  they  cannot  work  in  one  shop  but  about  so  long,  and 
have  to  move  along  to  a  competitor,  and  finally  come  back  to  the 
old  stamping  ground  for  a  period  preceding  another  cycle  of  sim- 
ilar nature. 

We  are  located  in  a  community  where  good  houses  are  available, 
and  quite  convenient  to  the  plant.  The  company  has  not  felt  it 
necessary  to  consider  entering  into  the  house  problem  on  its  own 
responsibility,  for  this  reason. 

In  our  particular  case,  we  doubt  very  much  whether  any  house 
could  be  built  that  would  hold  our  help  beyond  a  limited  period, 
unless  it  were  a  portable  house. 

A  Buffalo  textile  firm  says: 

We  have  a  splendid  organization,  and  while  there  is  considerable 
changing  amongst  our  employees,  particularly  the  girls,  we  think 
it  is  due  to  the  existing  unrest  amongst  the  laboring  class.  Most 
of  our  employees  live  in  the  immediate  neighborhood,  and  about 
60  per  cent  of  our  entire  staff  has  been  with  us  ever  since  we 
located  here  in  1913. 

The  living  conditions  in  the  immediate  vicinity  of  our  mill  are 
splendid,  and  we  believe  that  this  is  one  of  the  main  reasons  why 
we  haven't  experienced  a  labor  shortage  to  any  extent. 

We,  of  course,  realize  that  our  possibilities  of  getting  new  and 
additional  help  are  not  as  good  today  as  they  were  when  we  located 
here :  on  the  other  hand,  we  have  never  been  handicapped  to  any 
extent  on  account  of  being  unable  to  secure  employees. 

In  our  estimation,  good  housing  facilities  have  a  tendency  to- 
ward holding  men  that  are  married  particularly ;  and  the  loss  in 
time  through  sickness  that  our  men  have  sustained  is  so  small 
that  it  is  not  to  be  taken  into  consideration. 

Mr.  W.  H.  Ham,  Manager  of  the  Bridgeport  Housing  Com- 
pany, comments  on  the  prevailing  "  restlessness  "  and  has  some 
important  and  interesting  suggestions  to  make. 

Labor  is  restless  at  the  present  time.  The  single  man  is  bound 
to  be  a  rover.  The  young  married  man  is  somewhat  better,  but 
still  has  a  tendency  to  rove  and  to  seek  better  conditions  and 
better  wages  because  of  lack  of  ties.     The  unmarried  man  should 
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be  free  from  any  restraints  which  would  handicap  his  ability  to 
advance  himself.  My  feeling  is  that  the  best  way  to  prevent  roving 
of  the  harmful  type  is  to  build  up  the  associations  in  manufac- 
turing towns  to  such  an  extent  that  the  unmarried  man  may  have 
membership  in  proper  kinds  of  associations,  which  will  teach  him 
to  advance  rather  than  stay  still.  Sports  for  both  winter  and 
summer  are  very  important  items.  Winter  sports  are  very  lacking 
in  most  of  the  manufacturing  cities.  The  competition  in  physical 
exercise  is  very  keenly  appreciated  by  the  average  working  man. 

I  believe  in  the  school  for  advancement  of  knowledge  in  the 
trade  and  the  wholesome  surrounding  of  a  sufficient  number  of 
playgrounds  so  that  we  can  have  athletics  for  a  very  much  larger 
number.  This  will  have  a  great  deal  to  do  with  the  turnover  of 
the  unmarried  man  iu  the  factory. 

I  believe  the  turnover  among  the  married  men  with  small  fami- 
lies can  be  prevented  by  building  attractive  small  homes  (with 
emphasis  on  the  adjectives  that  modify  "homes"). 

A  Philadelphia  general  manager  attributes  much  turnover 
to  errors  in  employing  unsuitable  men,  stating: 

It  is  the  young,  shiftless,  in'esponsible  class  who  make  the 
greater  number  of  changes.  Labor  should  be  carefully  selected  and 
must  be  tried  and  culled  in  order  to  secure  reliable  workmen.  I  do 
not  believe  that  any  system  of  investigation  will  entirely  or  even 
largely  prevent  the  misfits  and  dissatisfaction  which  frequently 
occur.  A  trial  seems  to  be  the  only  method  for  determining  the 
matter  finally. 

This  view  is  endorsed  by  the  industrial  superintendent  of 
the  Brown  &  Sharpe  Manufacturing  Co.  Like  all  big  city 
men  he  disregards  the  housing  problem.     He  says: 

The  increased  turnover  in  1917  is  due  to  military  service  and 
war  conditions  and  has  no  relation  to  the  housing  question. 

The  main  part  of  our  experienced  force  has  been  stable  to  as 
great  a  degree  as  could  be  expected,  the  greatest  turnover  being 
among  new  and  inexperienced  help  "  hired  out  "  to  increase  our 
force. 

A  Newark  foundryman  feeling  the  shipyard  competition 
writes : 

It  is  the  shipyards  that  have  made  these  men  unsettled  and 
continually  dissatisfied. 

The  big  wages  paid  by  them  have  hurt  many  smaller  manufac- 
turers. 

In  the  big  centers  the  employer  does  not  consider  housing 
such  an  important  element.  From  the  Laboratory  of  Thomas 
A.  Edison,  Orange,  N.  J.,  Mr.  Clark  writes: 

.  The  Edison  interests  do  not  attribute  any  of  their  labor  turn- 
over to  lack  of  proper  housing.  We  are  so  situated  that  we  draw 
our  employees  from  a  very  thickly  populated  district,  which  does 
not  make  it  necessary  for  us  to  house  any  of  our  employees. 

Particular  emphasis  is  made  to  the  lack  of  proper  housing  at 
this  time.  This  is  due  to  the  war  work  factories  and  shipbuilding 
plants  that  grow  up  over  night.  In  these  cases  it  is  not  a  ques- 
tion of  housing,  it  is  purely  a  question  of  who  pays  the  highest 
wages.  The  large  labor  turnover  at  this  time  is  due  entirely  to 
what  I  might  term  competitive  bidding  for  men's  services,  and 
the  housing  conditions  are  unquestionably  a  secondary  considera- 
tion. 

A  well-known  cement  company  is  of  the  same  opinion : 

All  of  our  plants  with  one  exception  are  so  located  that  a  large 
proportion  of  the  employees  live  in  adjacent  cities  or  towns.  The 
plant  which  is  the  exception  has  the  largest  turnover  of  labor 
that  we  have  and  we  are  now  building  some  houses  we  hope  will 
better  conditions. 

An  Empire  State  manufacturer  has  discovered  another 
reason : 

Adopt  national  prohibition  of  the  liquor  traffic,  and  many  of 
the  labor  problems  will  solve  themselves.  Thousands  of  derelicts 
will  never  again  be  available  to  help  do  the  world's  work. 

We  suspect  that  the  wish  here  is  father  to  the  thought,  but 
we  trust  that  if  the  drastic  remedy  is  administered  it  will 
produce  the  expected  cure. 


Ml-.  R.  L.  Caldwell,  well  known  to  all  interested  in  good 
housing,  compares  our  care  of  our  workmen  to  our  care  of 
our  tools — to  the  disadvantage  of  the  former: 

Undoubtedly  no  class  of  Americans  are  more  progressive  gen- 
erally than  employers.  They  are  keen  for  the  quick  adoption  of 
any  improvement  in  machinery,  in  facilities,  in  methods.  Why  is 
it  that  they  are  .so  slow  to  cultivate  better  relations  with  their 
employees,  upon  whom  much  more  depends  than  on  any  machine? 
It  cannot  be  because  the  question  is  difficult,  for  difficulties  never 
deter  an  habitually  successful  executive,  whose  success  lies  largely 
in  his  ability  to  overcome  difficulties. 

Employees  are  very  watchful  of  their  machinery  and  take  every 
precaution  for  its  preservation  and  lubrication  to  insure  its  being 
maintained  in  good  working  order. 

What  would  an  employer  think  of  a  superintendent  who  scrapped 
50  per  cent  or  even  15  per  cent  of  his  complement  of  machinery 
per  annum?  Yet  that  this  record  is  common  in  labor  turnover  is 
evidence  conclusive  that  lubrication  is  needed  in  relations  between 
employers  and  employees.  To  sci-ap  workmen  is  expensive  as 
every  employee  knows.  New  help  is  poor  help.  Inexperienced 
labor  is  inefficient  labor,  therefore  costly  labor.  Low  production 
per  operative  and  per  machine  due  to  poor  operatives  means  high 
costs  in  addition  to  low  wages,  so  neither  side  is  satisfied.  Dis- 
satisfaction results  in  more  labor  turnover  and  so  the  process 
continues  interminably. 

Here  is  a  manufacturer  in  trouble.    He  states : 

Our  problem  is  housing  single  foreigners,  who  are  more  or  less 
transient.  They  keep  no  heat  during  the  day,  freeze  all  water 
pipes,  live  without  furniture,  and  have  wrecking  parties  occa- 
sionally. Have  suggested  heated  barracks  with  common  lounging 
room,  kitchen  and  food  store,  but  they  do  not  favor  this  on  ac- 
count of  group  likes  and  dislikes. 

Experiences  like  this  are  common  where  proper  regulation 
and  inspection  is  not  carried  out.  But  the  experience  of  the 
Octavia  Hill  Association  and  many  others  shows  that  even  in 
the  worst  localities  tenants  can  be  made  to  live  decently  and 
treat  houses  properly. 


Causes  op  Labor  Turnover  as  Shown  prom  Replies 

The  general  impression  gained  from  a  study  of  these  and 
many  other  letters  establishes  the  following  causes  of  labor 
turnover  today: 

1  Improper  or  Lnsufficient  housing 

2  Inadequate  transportation 

3  The  general  restlessness  due  in  part  to  the  abnormal 

war  conditions 

4  "  Misfits  " — lack  of  care  in  employing  men  for  work 

for  which  they  are  best  fitted. 

An  important  cause  not  touched  on  by  any  of  my  cor- 
respondents is  the  lack  of  proper  relations  between  employer 
and  employee,  under  which  heading  I  would  include  lack  of 
supervision  of  the  hiring  and  firing  of  men,  lack  of  care  or 
interest  in  the  men,  fiiction  with  the  labor  unions,  etc. 

We  cannot  state  definitely  which  of  these  is  the  most  potent 
cause  of  trouble;  but  enough  has  been  said  to  jtistify  the  state- 
ments made  in  the  earlier  parts  of  this  paper  on  the  supreme 
importance  of  good  housing. 

The  lack  of  good  and  sufficient  houses  is  now  recognized  as 
a  most  important  hindrance  to  the  winning  of  the  war.  Be- 
cause of  it  factories  are  losing  men,  losing  work,  losing  out- 
put and  losing  profit.  Losing  men,  because  they  will  not  stay 
when  houses  are  unsatisfactory;  losing  work,  because  in  many 
eases  work  has  to  be  refused  because  of  lack  of  help,  and  also 
losing  output  because  of  lack  of  men — and  loss  of  efficiency 
in  breaking  in  new  men  is  a  serious  factor  iu  limitation  of 
output,  and  losing  profit  because  of  all  these. 
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A  Start  on  Sol\ikg  the  Problem 

Durmg  the  last  six  months  this  is  being  very  generally  ad- 
inittted,  but  little  has  been  done  to  remedy  conditions.  Specu- 
lative building  and  real-estate  development  have  practically 
stopped  and  the  manufacturer  confronted  with  rising  costs 
and  war  taxes  has  pleaded  his  inability  to  release  capital  for 
extensions  like  housing  work,  which  do  not  show  any  direct 
profit.  As  a  result  strong  pressure  has  been  brought  to  beai- 
upon  the  Government  to  provide  funds  for  housing,  which 
has  resulted  in  .|50,000,U00  being  allotted  to  the  Shipping 
Board  and  $60,000,000  to  the  Department  of  Labor  for  im- 
provement of  housing  and  transportation  facilities  around 
shipyards,  munition  plants  and  the  like.  In  England  since 
the  beginning  of  the  war  .$700,000,000  has  already  been  spent 
and  the  future  housing  program  in  England  runs  into  mil- 
lions more,  although  the  English  housing  problem  has  never 
been  so  urgent  as  it  is  here.  It  seems  probable  that  the  $110,- 
000,000  with  which  the  Government  will  initiate  its  housing 
program  will  be  but  a  small  part  of  the  capital  that  must  be 
invested  by  federal  or  state  governments  or  by  municipalities 
and  manufacturers  in  the  near  future. 


The  Workman's  Home:    How  It  Should  Be  Built. 

One  of  the  striking  things  that  investigation  of  housing  con- 
ditions brijigs  out  in  almost  any  city,  is  the  unsuitability  of  the 
type  of  houses  to  the  inmate.  It  seems  that  houses  are  hardly 
ever  built  to  suit  the  needs  of  the  working  man,  but  those 
above  him  in  earning  power  or  standards  of  living.  When 
such  houses  become  dilapidated  or  neighborhood  conditions 
change  he  enters  the  houses  and  adapts  himself  to  them  as 
best  he  can.  Comparatively  few  workingmen  need  a  six-  or 
seven-room  house  or  can  afford  to  occupy  them  without  sub- 
letting half  of  the  house  or  taking  lodgers. 

Some  of  the  worst  housing  conditions  we  find  are  in  old 
mansions  left  stranded  by  the  receding  tide  of  fashion  and 
now  occupied  by  four  or  five  families,  all  sharing  the  same 
toilet  and  water  supply. 

The  experiment  is  now  being  tried  in  many  localities  of 
building  three-  and  four-room  apartments,  and  four-  and  five- 
room  houses  with  much  success.  The  workman  as  a  rule  does 
not  desire  to  have  the  privacy  of  his  home  invaded  by  lodgers 
and  welcomes  the  opportunity  to  live  in  a  small  house  or  apart- 
ment without  them. 

Any  discussion  of  the  kind  of  house  he  requires  should  be 
prefaced  by  a  statement  drawing  a  distinction  between  the 
skilled  workman  and  the  unskilled.  The  former  are  usually 
Americans  or  live  according  to  American  standards;  the  lat- 
ter are  mostly  foreign-born  or  negroes,  receive  lower  rates  of 
pay  and  do  not  desire,  or  if  they  do  desire,  cannot  afford  all 
the  refinements  and  conveniences  that  are  usually  built  in  the 
American  home. 

I  have  been  criticized  for  emphasizing  this:  particularly  by 
those  who  are  working  for  the  Americanization  of  the 
foreigner.  I  sympathize  with  those  who  seem  to  see  in  my 
suggestions  a  lowering  of  the  American  standards  of  living, 
to  which  all  should  aspire  and  eventually  be  raised,  standards 
that  I  endorse  and  ideals  that  I  stand  for  also;  but  I  stand 
my  ground,  realizing  that  the  goal  we  aim  for  cannot  be 
reached  at  one  bound,  and  if  we  insist  on  building  only  that 
type  of  house  which  we  think  is  ideal  we  shall  be  of  no  help 
in  relieving  the  wretchedness  of  the  present  generation  of 
unskilled  workmen  and  their  families.  They  may  look  with 
longing  at  the  accommodations  being  built  for  them  hut  they 


cannot  afford  to  enjoy  them  and  have  to  be  content  with  the 
overcrowded  tenements  and  old  houses  of  divided  occujjancy 
that  they  now  live  in. 

There  is  a  certain  minimum  however  that  we  all  agree  should 
govern  the  design  of  any  workman's  home.  He  should  have 
at  least  one  living  room  for  general  use  of  an  area  not  less  than 
150  sq.  ft.  entirely  separate  from  his  sleeping  rooms,  and  he 
should  have  enough  bedrooms  for  himself  and  for  liis  children 
of  different  sexes  to  sleep  apart,  each  bedroom  having  at  least 
400  cu.  ft.  of  air  space  per  occupant,  and  every  room  having 
direct  sunlight  and  ventilation  through  windows  of  ample 
size.  Every  tenant  should  have  his  own  private  toilet  equipped 
with  water  closet  and  bath  tub,  and  a  sink  with  running  water 
in  the  kitchen ;  and  all  plumbing  should  be  connected  to  the 
sewer  and  pure  water  for  drinking  be  supplied  through 
faucets  in  the  kitchen  and  bathroom. 

American  standards  demand  in  addition  separate  parlors, 
separate  dining  rooms,  pantries,  large  cellars,  porches,  furnace 
heat,  electric  light,  lamidry  tubs,  lavatoiy  bowls,  etc.  All 
these  are  desirable  and  should  be  provided  if  possible,  but  it 
is  better  to  build  whatever  can  be  got  for  a  reasonable  cost 
than  to  add  all  these  things  and  make  the  cost  so  high  that  it 
is  out  of  reach  of  the  tenant. 

In  discussing  types,  methods  and  materials  of  construction 
ought  not  to  be  omitted.  The  difference  in  first  cost  between 
good  construction  and  poor  construction  is  not  great  and  is 
speedily  amortized   in   reduction  of  repair  bills. 

It  seems  to  be  fairly  certain  that  the  Government  will  build 
only  permanent  houses.  It  is  not  at  all  certain  that  these  will 
be  sold  to  the  occupants  and  it  is  very  necessary  that  the  con- 
struction should  be  sufficiently  good  to  make  a  good  security 
for  a  long-term  mortgage  or  sinking  fund.  The  better  the 
construction,  the  smaller  the  depreciation  and  the  better  the 
security. 

The  difference  in  cost  between  a  six-room  frame  house  and 
one  of  brick,  concrete  or  tile  is  at  present  prices  less  than 
15  per  cent.  The  price  of  the  lot  is  the  same  in  either  case, 
so  that  the  difference  between  a  frame  house  costing  $3000 
and  lot  worth  $600  and  a  brick  house  on  same  lot  would  be 
about  $450  or  8  per  cent.  Assuming  5  per  cent  for  interest, 
the  triennial  outside  painting  would  more  than  repay  interest 
in  his  extra  investment.  By  setting  a  lower  rate  for  deprecia- 
tion and  amortization,  it  is  possible  to  rent  such  a  house  at  as 
low  a  rate  as  a  frame  house  of  the  same  size. 


The  Bureau  of  Industrial  Housing  and  Transportation  of 
the  Department  of  Labor,  created  for  the  purpose  of  provid- 
ing living  accommodations  for  workers  at  munition  plants  and 
other  establishments  having  Government  contracts,  has  adopted 
a  series  of  standards  for  permanent  constniction  that  will  be 
enforced  as  to  all  the  housing  to  be  provided  under  the 
$60,000,000  appropriation  granted  by  Congress. 

Nine  principal  types  of  houses  for  permanent  construction 
have  been  adopted,  as  follows:  T\-pe  1,  single-family  house; 
type  2,  two-family  house:  type  3,  single-family  house  with 
rooms  for  lodgers  or  boarders ;  type  4,  lodging  house  for  men : 
tyjje  5,  hotel  for  men ;  tjT)e  6,  lodging  house  for  women ;  type 
7,  hotel  for  women;  tj-pe  8,  tenement  house;  type  9,  boarding 
house. 

All  row  or  group  houses  are  restricted  to  a  depth  of  two 
rooms.  No  living  quarters  will  be  permitted  in  basements. 
Brick,  terra  cotta,  stone  or  concrete  will  be  preferred.  Fire- 
proof construction  will  not  be  required,  but  roofs  are  to  be 
fire-resisting.     (  The  Iron  Age,  May  16,  1918,  p.  1270) 
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PERHAPS  there  has  been  no  other  time  in  the  life  of 
our  nation  during  which  the  social  and  economic  prob- 
lems confronting  us  have  been  so  vital,  so  perplexing, 
and  of  such  colossal  magnitude  as  those  which  confront  us 
now.  Nor  have  there  been  such  times  as  these  not  only  to  test 
the  strength  of  our  material  resources,  but  also  to  prove  the 
good  and  the  bad  in  the  articulation  and  functioning  of  the 
elements  of  our  business  system  through  which  our  resources 
are  created  and  distributed.  Our  engagement  in  this  most 
gigantic  of  wars  is  serving  not  only  to  present  new  and  more 
perplexing  problems,  but  also  to  emphasize  the  needs  and  ac- 
celerate the  demands  for  an  entire  reconstinietion  of  our  whole 
business  and  social  relations.  Not  only  are  we  compelled  to 
bend  every  energy  to  cari-j'  to  a  successful  issue  a  campaign 
for  principles  by  which  nations  may  live  in  harmony  and 
peace,  but  circumstances  demand  that  we  also  reconstruct  the 
foundations  upon  which  shall  stand  economic  and  social  insti- 
tutions capable  of  leadership  in  the  new  world  which  shall  rise 
from  the  ashes  of  the  old. 

Under  most  unusual  circumstances,  therefore,  are  we  re- 
quired to  seek  solutions  for  difficulties  which  even  in  normal 
times  would  demand  the  keenest  minds  and  the  strongest  char- 
acters to  accomplish. 

Many  agencies,  governmental,  industrial,  and  corporate,  are 
at  work  in  an  endeavor  to  adapt  present  facilities  and  create 
and  operate  new  facilities  for  carrying  on  the  business  of  war, 
and  not  only  for  war,  but  also  for  the  many  perplexing  indus- 
trial, agricultural,  and  social  situations  incident  to  the  prob- 
lem of  living,  which  the  war  has  seriously  disturbed.  We  have 
vast  potential  forces,  which  are  matters  of  just  pride,  but  we 
are  thankful  that  we  are  conscious  of  our  weaknesses  and  in- 
experience and  that  we  recognize  the  difficulties  and  failures 
which  surround  us.  The  many  heated  debates  in  the  councils 
of  our  leaders  and  criticisms  in  the  daily  jsapers  on  the  conduct 
of  governmental  and  industrial  affairs  make  us  more  and  more 
conscious  of  the  need  of  a  business  system  which  is  more  funda- 
mentally sound  and  the  need  of  higher  ideals  upon  which  such 
a  business  system  may  successfully  be  founded.  We  have  long 
held  the  reputation  for  wastefulness  which  abundance  of  re- 
sources creates.  The  quick  acquisition  of  wealth  without  the 
moral  strength  of  character  which  arises  from  the  toil  and 
sacrifice  of  production  has  raised  UjO  many  leaders  who  pre- 
dominate over  the  controlling  forces  of  our  ci\ilization  and 
tend  to  destroy  right  standards  of  service  and  create  false 
standards  of  living.  The  reflection  of  these  influences  in  the 
conduct  of  affaii's  has  occasioned  much  waste  in  resources  and 
effort  and  created  many  of  these  problems  which  confront  us 
today. 

But  as  we  contemplate  the  many  instances  of  waste  in  re- 
sources and  effort  which  accompany  our  endeavor  to  carry  this 
war  to  a  successful  issue,  we  find  that  the  inherent  nature  of 
the  conditions  by  which  these  wastes  occur  is  no  different  than 
that  which  many  of  us  have  observed  in  normal  times,  only 
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in  a  lesser  degree.     It  would  seem  that  our  failures  reside  in 
these  particulars: 

1  Individualistic  effort  as  opposed  to  cooperative  effort 

2  An  undue  regard  for  the  might  of  "  purchasing  "  power 
as  opposed  to  the  might  of  "  creative  power  " 

3  A  lack  of  appreciation  for  science  or  the  scientific  spirit 
in  the  conduct  of  our  business  system. 

The  introduction  of  corrective  measures  which  will  enable 
us  to  counteract  and  reconstruct  these  tendencies  reaches  every 
field  of  human  endeavor,  and  the  very  nature  of  the  changes 
demanded  positively  indicates  that  this  must  needs  be.  We 
are  dealing  now  with  an  attitude  of  mind,  the  creation  of  a 
philosophy,  if  you  please,  upon  the  foundations  of  which  we 
hope  to  rear  an  economic  and  social  machine  which  will  with- 
stand the  onslaughts  of  a  world  catastrophe — indeed,  by  means 
of  which  such  catastrophes  may  be  made  impossible. 

In  every  movement  or  effort  to  betterment  there  are  certain 
avenues  of  approach  or  mediums  of  operation  through  which 
most  effective  results  can  be  accomplished,  and  as  we  review 
the  problems  before  us  and  the  particular  institutions  factor- 
ing therein,  it  seems  that  among  these  the  manufacturing  in- 
dustries take  a  high  place.  Any  right  effort  to  place  our 
wealth-creating  agencies,  as  represented  by  the  manufacturing 
interests,  on  a  higher  plane  and  in  proper  coordination  with 
other  controlling  factors  of  our  civilization  will  render  a  last- 
ing service  to  mankind.  A  close  analysis  of  the  manufacturing 
problem  will  indicate  that  corrective  measures  must  be  applied 
both  from  within  and  without  the  immediate  province  of  the 
enterprise.  It  will  be  our  purpose  to  consider  three  particular 
avenues  from  which  relief  may  come,  and  these  are  in : 

1  The  closer  relation  of  our  banking  institutions  to  produc- 
tive enterprises 

2  The  closer  relation  of  our  universities  and  educational 
institutions  to  the  industries 

3  A  broader  conception  of  responsibilities  in  the  manage- 
ment of  factories. 

1    Relation  op  Banking  to  Productive  Enterprises 

For  many  years  the  economics  of  barter  and  trade  have  so 
engrossed  the  interest  of  capital  that  the  opportunity  of  profits 
in  dealing  with  what  others  have  produced  has  overshadowed 
any  interest  in  the  economics  of  production  and  the  obliga- 
tions of  capital  toward  it.  Wealth  distribution  and  acquisi- 
tion therefore  have  become  of  primary  importance  in  our  in- 
dustrial philosophy,  while  the  wealth-creating  agencies  have 
been  factored  to  only  a  limited  degree.  Only  as  necessity  has 
forced  the  issue,  and  not  as  a  matter  of  fundamental  policy, 
have  the  wealth-producing  agencies  been  raised  to  the  plane 
of  excellence  which  their  value  demands.  This  attitude  of 
mind  is  well  reflected  in  the  usual  methods  employed  by  bank- 
ing institutions  in  extending  their  credit  facilities  to  those 
engaged  in  productive  enterprises.  Because  of  their  obligations 
to  their  depositors,  the  banks  have  had  to  have  regard  for  the 
quick  assets  of  the  borrower,  so  that  the  acceptance  of  all  cus- 
tomers' notes  is  primarily  conditioned  on  this  particular. 


459 


460 


MANUFACTURING  IN  KELATION  TO   BANKlN(i.  KTC.  W.  RAUTENSTRAICH 


The  Journal 
Am. Sue. ME. 


Indeed,  sound  banking  demands  the  customers  liquidatiou 
of  obligations  at  stated  periods,  and  for  this  reason  the  cus- 
tomer's possession  of  quick  assets  has  been  the  deciding  factor 
in  credit  extensions.  When  we  realize  that  about  4  per  cent 
of  the  daily  business  transactions  of  this  country  are  conducted 
in  money  or  currency  and  06  per  cent  are  recorded  in  open- 
account  credits,  checks,  notes,  and  bills  of  exchange,  and  that 
a  disturbance  of  this  ratio,  say  a  demand  for  10  per  cent  cash 
settlement,  will  inaugurate  a  panic,  w^e  appreciate  that  em- 
phasis in  the  matter  of  the  borrower's  quick  reserves  is  well 
placed. 

AVliile  the  Federal  Reserve  Board  is  causing  our  banking 
institutions  to  have  more  regard  for  the  borrower's  ability  to 
liquidate  his  banking  obligations  at  maturity,  its  influence  is 
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such  as  to  poiut  out  that  this  ability  does  not  alone  rest  in 
the  possession  of  quick  assets,  but  that  it  is  also  dependable 
on  certain  factors  which  condition  the  life  and  prosperity  of 
the  enterprise  itself.  Wealth-creating  ability  as  represented 
in  factors  which  every  engineer  understands  is  being  appre- 
ciated, together  with  jiurehasing  ability  as  represented  in  read- 
ily convertible  assets.  The  inauguration  of  credit  control 
through  the  medium  of  the  Federal  Reserve  Banks,  therefore, 
has  not  only  served  to  promote  a  more  sound  banking  policy 
in  the  matter  of  credit  extensions,  but  it  is  also  causing  the 
more  progressive  bankers  to  view  seriously  the  whole  banking 
problem  in  relation  to  industrial  enterprises.  In  other  words, 
there  is  being  created  a  larger  sense  of  obligation  and  of  op- 
portunity to  serve  the  industries  that  through  the  closer  co- 
operation of  the  two  both  may  grow  into  stronger  institutions. 
Not  only  has  this  influence  been  working  in  the  relation  of 
banks  to  manufacturing  industry,  but  also  in  their  relation  to 
the  agricultural  interests.     In   this  instance  it  is  ]«irticularly 


true  that  the  foundation  of  credit  must  rest  on  anticipations 
which  are  realized  through  sound  business  methods,  and  there- 
fore the  banks  are  compelled  to  interest  themselves  in  this 
phase  of  the  borrower's  soundness. 

Instances  of  cooperation  between  the  bankers  and  the  pro- 
ductive industries  evidence  an  awakening  to  opportunity  in 
which  we  may  take  great  hope.  Not  only  is  there  a  recogni- 
tion of  a  "  more  business-like  application  of  credit "  which 
rests  upon  the  fundamental  laws  conditioning  the  prosperity 
of  the  wealth-creating  industries,  but  there  is  also  evidence  of 
•a  real  spirit  of  interest  and  helpfulness,  in  that  there  is  main- 
tained a  personal  and  intimate  contact  through  scientifieally- 
trained  bank  representatives. 

In  the  field  of  industrial  banking  we  have  also  just  reason 
to  feel  that  an  appreciation  of  the  broader  field  of  usefulness 
of  banking  facilities  is  being  felt.  Under  wise  leadership  the 
National  City  Bank  of  New  York  has  inaugurated  an  indus- 
trial-service department  which  it  is  believed  will  have  a  most 
helpful  infiuence  in  the  field  of  industrial  development. 

In  establishing  this  new  department  of  "  Industrial  Service," 
the  bank  hopes  not  only  to  increase  the  usefulness  of  its  bank- 
ing facilities  to  business  by  adding  to  its  means  of  recognizing 
and  crediting  merit  where  credit  is  due,  and  thus  to  blaze  the 
way  for  more  constructive  cooperation  between  banker  and 
client,  but  also,  by  placing  the  emphasis  on  better  methods  of 
doing  business,  to  help  swell  the  tide  of  interest  in  scientific 
cost-keeping  and  more  eflScient  management — regarded  by  keen 
observers  as  essential  to  our  success  in  the  worldwide  economic 
struggle  certain  to  follow  the  present  war.  The  chief  effort, 
therefore,  of  industrial  service  will  be  exerted  along  strictly 
cooperative  and  educational  lines. 

With  the  permission  of  Mr.  vSchwedtman,  of  the  National 
City  Bank,  is  presented  herewith  in  diagrammatic  form  the 
embodiment  of  the  new  Industrial  Service  Department  in  the 
scheme  of  the  bank's  organization. 

A  study  of  this  chart  will  show  quite  clearly  the  thorough 
manner  in  which  the  bank  is  prepared  to  be  of  specific  help 
to  the  manufacturer  in  every  field  of  technical  and  financial 
service.  A  new  industrial  philosophy  is  springing  into  being, 
and  the  spirit  of  intelligent  helpfulness  is  guiding  our  en- 
deavors to  establish  more  firmly  the  foundations  of  our  na- 
tional welfare  and  growth. 

2    The  Relation   of  Our  Universities  and  Educational 
Institutions  to  the  Industries 

It  is  impossible  to  record  the  development  of  our  manu- 
facturing institutions  without  bearing  testimony  to  the  labors 
of  the  scientists  whose  investigations  and  researches  have  been 
the  very  cornerstone  upon  which  the  industries  are  founded. 
While  this  is  so  obviously  true,  its  significance  is  not  always 
realized,  and  there  has  accordingly  developed  in  many  quar- 
ters a  departure  of  the  industry  from  the  help  of  the  scientist 
and  a  failure  of  the  scientist  to  cooperate  with  the  industry. 
Consequently  the  scientific  spirit  or  attitude  of  mind  is  lack- 
ing in  many  of  our  industrial  institutions,  and  the  engineering 
and  scientific  schools  where  the  activities  of  the  scientist  are 
largely  confined  have  not  always  embodied  those  methods  of 
operation   which    make   apparent    their   industrial   usefulness. 

The  time  has  ])assed,  if  indeed  it  ever  has  been,  when  the 
industries  and  the  engineering  schools  can  come  to  their  full 
possibilities  without  close  cooperation.  The  separation  of  the 
two  institutions,  whose  technical  interests  at  least  are  one, 
has  been  a  loss  to  both  in  spite  of  the  rapid  development  of 
each.     The  men  coming  from  our  schools  have  not  been  as  well 
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prepared  for  immediate  usefulness  as  they  might  have  b?eii, 
and  the  industries  have  failed  to  profit  by  the  results  of 
scientific  discoveries  which  have  never  become  known  beyond 
academic  circles.  In  fact,  one  of  the  greatest  services  to  be 
rendered  by  our  engineering  schools  lies  not  so  much  in  the 
discovery  of  new  facts  and  principles  as  in  the  introduction 
in  the  industries  of  many  scientific  discoveries  dormant  in  the 
archives  of  the  scientist,  the  commercial  possibilities  of  which 
have  never  been  appreciated.  The  patient  search  for  scientific 
laws  and  principles  underlying  industrial  processes  and  eco- 
nomic relations  by  those  skilled  in  methods  of  research,  and, 
moreover,  the  careful  and  judicious  application  to  an  almost 
limitless  field  of  human  endeavor  of  the  already  established 
facts  and  laws  which  have  never  been  put  to  effective  use, 
together  with  the  preparation  of  highly  skilled  engineers  capa- 
ble of  making  and  supervising  these  applications,  is  a  plane 
of  usefulness  to  which  our  universities  must  rise  that  they  may 
take  their  proper  place  in  the  development  and  growth  of  our 
nation.  Here,  also,  the  obligations  of  this  development  lie 
both  within  and  without  the  academic  walls. 

While  engineering  is  highly  technical,  it  is  essentially  an 
economic  study.  Just  as  the  banker  operates  through  the 
medium  of  bonds  and  stocks  and  is  successful  as  he  under- 
stands the  laws  which  condition  their  value,  so  the  engineer 
operates  through  materials,  machinery,  and  men,  and  is  suc- 
cessful as  he  understands  the  laws  which  condition  the  existence 
and  pi-osperity  of  manufacturing  institutions.  While  the  most 
direct  effect  of  engineering  education  in  the  past  has  been  its 
contribution  to  purely  scientific  facts  and  principles,  to  the 
exclusion  from  consideration  of  those  conditions  under  which 
these  may  be  commercially  useful,  the  economic  necessities 
of  the  industries  demand  that  we  modify  both  the  content  and 
the  spirit  of  the  subject-matter  handled  and  more  closely 
parallel  the  economic  requirements  of  engineering  practice. 
The  tendency  in  our  engineering  schools  today,  therefore,  while 
emphasizing  the  necessity  of  excellence  in  the  treatment  of 
scientific  facts  and  methods  of  analysis,  must  be  increasingly 
toward  that  commercial  and  economic  treatment  which  is  so 
essential  to  an  adequate  knowledge  of  the  use  of  science  in 
engineering  service.  We  find,  accordingly,  that  those  subjects 
in  engineering  instruction  which  were  formerly  thought  to  have 
their  sole  foundation  in  the  sciences  of  physics,  chemistry,  and 
mathematics,  and  which  conveniently  admitted  of  formulated 
treatment,  must  be  modified  in  their  presentation  to  the  in- 
clusion of  questions  of  cost  and  the  influences  of  economic 
environment.  Though  it  was  once  believed  that,  because  en- 
gineering practice  required  a  knowledge  of  scientific  facts  and 
principles,  instruction  in  these  alone  was  a  sufBcient  prepara- 
tion for  the  practice  of  the  profession,  it  is  realized  that  this 
is  not  sufficient,  and  that  a  knowledge  of  the  economic  adapta- 
bility of  facts  and  principles  is  of  equal,  if  not  of  greater, 
importance  to  an  adequate  understanding  of  engineering  prac- 
tice. 

Accordingly,  while  formerly  a  student  was  taught  to  manipu- 
late with  the  mathematics  of  thermodynamics  in  explanation 
of  the  behavior  of  steam  in  an  engine,  instructed  in  the  prin- 
ciples of  performance  of  waterwheels  through  the  sciences  of 
hydraulics  and  mechanics,  and  shown  how  to  compute  the 
stresses  in  a  framed  structure  through  the  principles  of 
graphical  statics,  he  must  now  be  taught,  in  addition  to  these, 
that  the  cost  at  which  power  may  be  generated  is  determin- 
able by  clearly  defined  principles  and  laws  by  means  of 
which  he  may  decide  whether  a  steam-power  plant  or  oil- 
engine installation  or  water-power  development,  each  with 
a  given  type  of  housing  straeture,  is  capable  of  producing 


power  in  this  locality  or  that  locality  with  minimum  cost 
of  investment,  depreciation  charges,  and  cost  of  labor  and 
materials,  and  will  operate  to  satisfy  a  real  demand  and 
justify  its  creation.  He  must  leani  not  only  how  a  machine 
jiattern  is  made  by  some  method  selected  for  demonstration 
by  the  instructor,  but  also  that  it  may  be  made  in  a 
variety  of  ways,  each  of  which  is  justifiable  according  to  the 
quantity  of  production,  demand  for  rearrangement  of  parts, 
adaptability  to  economic  methods  of  molding,  and  to  other 
conditions  affecting  the  cost  of  producing  castings  by  it.  Not 
only  should  he  learn  to  determine  the  proportions  of  machine 
parts  to  suit  the  loads  imposed  upon  them,  but  also  that  the 
proportions  must  be  modified  to  permit  the  part  to  be  dupli- 
cated in  a  series  of  sizes  of  a  given  class  of  machine,  or  to 
facilitate  founding  and  machining  operations,  that  the  com- 
pleted machine  may  be  supplied  to  the  market  at  a  price  and 
in  competition  with  other  manufacturers  of  the  same  class 
of  goods. 

These  attempts  of  our  engineering  schools  in  the  past  to 
make  the  instruction  in  engineering  subjects  more  nearly  rep- 
resentative of  standard  practice  have  met  with  more  or  less 
success,  depending  on  the  closeness  of  contact  of  the  instructors 
with  engineering  practice  and  their  ability  to  incorporate  the 
spirit  of  engineering  in  methods  of  instruction.  The  effect  of 
a  proper  amalgamation  of  the  purely  scientific  and  technolog- 
ical aspects  of  engineering  with  the  economic  and  commercial 
principles  upon  which  successful  practice  is  founded  is  to 
create  in  the  student  that  sense  of  proportion  and  judgment 
which  tends  to  economize  his  efforts  in  contributing  to  scientific 
progress  and  invention.  Not  only  will  he  know  how  to  pro- 
ceed to  judge  the  scientific  feasibility  of  a  project,  but  also 
to  determine  what  commercial  limitations  make  a  scientifically 
possible  project  impracticable;  and,  moreover,  if  he  has  that 
rare  spirit  of  inquiry  developed  by  proper  methods  of  in- 
struction, he  may  be  able  to  determine  that  commercial  limita- 
tions in  a  given  field  of  practice  exist  because  of  an  insufficient 
or  entire  lack  of  knowledge  of  scientific  facts  and  principles, 
and  thus  be  led  to  an  investigation  of  scientific  foundations 
the  successful  issue  of  which  may  be  a  most  important  con- 
tribution to  the  revolution  of  engineering  practice  in  a  given 
field. 

Perhaps  the  most  striking  instance  of  this  latter  kind  of 
scientific  investigation  is  that  conducted  by  the  late  Dr.  Fred 
W.  Taylor.  His  studies  in  the  ancient  art  of  cutting  metals 
and  the  discoveries  resulting  therefrom  have  not  only  caused 
the  redesign  of  nearly  all  of  our  metal-cutting  machines  to  the 
improvement  of  their  functional  characteristics,  but  have  com- 
pletely revolutionized  the  methods  of  machine-shop  manage- 
ment, the  influence  of  which  is  felt  in  many  quarters  not  at  all 
concerned  with  engineering  processes. 

But  this  attitude  of  mind  necessary  to  a  proper  conduct  of 
an  educational  campaign  for  industrial  betterment  cannot  de- 
velop without  the  cooperation  of  the  industries  themselves.  We 
may  inquire,  therefore,  into  the  nature  of  this  cooperation 
demanded  and  the  ways  in  which  it  may  be  accomplished. 

For  many  years  we  have  been  accustomed  to  look  upon  the 
work  of  the  Department  of  Agriculture  as  rational  and  neces- 
sary to  the  development  of  our  agricultural  resources.  Through 
the  operations  of  its  agricultural  experiment  stations  in  every 
state  in  the  Union,  its  scientific  laboratories  and  the  work  of 
its  trained  investigators  at  Washington,  and  more  recently 
through  its  trained  agricultural  agents  in  every  district  of  the 
nation,  the  department  has  been  of  invaluable  help  in  promot- 
ing the  most  efficient  methods  of  crop  and  livestock  produc- 
tion. 


462 


MANUFACTURING  IN   RELATION  TO  BANKING,  ETC.,  W.  RAUTENSTRAUCH 


The  Journal 
Am.Soc.M.E. 


When  we  seek  for  the  same  evidence  of  cooperation  between 
science  and  industry  in  the  manufacturing  field,  we  find  that 
no  organization  of  this  sort  is  to  be  found.  There  is,  of  course, 
good  evidence  of  individualistic  effort  in  many  quarters,  both 
in  research  and  in  the  promotion  of  better  methods  of  produc- 
tion, yet  there  does  not  exist  the  cooperative  effort  which  the 
importance  and  value  of  the  industries  demand. 

It  may  safely  be  estimated  that  the  capital  invested  in 
manufactures  is  perhaps  $25,000,000,000,  and  the  annual  value 
of  manufactured  products  of  all  sorts  nearly  $30,000,000,000. 
Approximately  8,000,000  people  are  employed  in  the  strictly 
manufacturing  industries,  and  the  value  added  through  their 
labors  is  nearly  $12,000,000,000. 

Surely  the  economic  importance  of  our  manufacturing  in- 
terests, as  above  reviewed,  indicates  a  real  demand  for  or- 
ganized scientific  effort  to  conserve  and  develop  to  its  fullest 
possibilities  this  strong  right  arm  of  the  nation. 

Those  industries  which  could  afford  industrial  research 
laboratories  have  demonstrated  their  value  beyond  doubt.  The 
wonderful  laboratories  of  the  General  Electric  Company,  the 
Eastman  Kodak  Company,  and  others  with  abundant  means, 
are  counted  among  the  big  assets  of  the  organization,  since 
they  have  materially  contributed  to  the  strength  of  these  in- 
stitutions. 

It  is  in  such  times  as  these,  when  all  industries,  both  great 
and  small,  are  depended  upon  for  the  creation  of  those  prod- 
ucts which  our  recently  established  $19,000,000,000  credit  hopes 
to  purchase,  that  we  realize  the  need  of  helping  those  who 
surely  need  the  assistance  of  industrial-development  labora- 
tories but  cannot  afford  the  investment  or  maintenance  charges. 
In  this  connection  it  is  extremely  interesting  to  note  the  fol- 
lowing paragraph  from  a  recent  issue  of  a  New  York  news- 
paper : 

"  COOPERATION   IN   RESEARCH 
"  British  Way  of  Bringing  About  Progress  in  Industries 

"  Realizing  that  many  industrial  firms  are  barred  from  the 
benefits  of  scientific  research  into  their  particular  lines  of 
activity  by  the  great  cost,  reports  Consul  Franklin  D.  Hale, 
Huddersfield,  England,  the  Committee  of  the  Privy  Council 
for  Scientific  and  Industrial  Research  proposes  the  introduc- 
tion of  the  cooperative  idea.  In  this  way  a  firm  that  is  unable 
to  bear  the  entire  expense  of  research  could  contribute  to  the 
cost  and  share  in  the  benefits  accruing  to  an  industry  as  a 
whole.  It  is  planned  to  establish  trade  research  associations 
in  England,  to  be  formed  as  needed  for  each  industrj'  or  group 
of  industries,  and  aided  by  certain  funds  which  the  committee 
has  in  charge.  One  association  is  about  to  be  organized  for 
the  cotton  industry,  and  others  will  be  formed  as  soon  as 
possible  for  the  wool,  tiax,  oil,  and  photographic  industries. 

"  The  work  that  has  already  been  accomplished  through  the 
committee's  efforts,  according  to  Mr.  Hale,  includes  the  discov- 
ery of  three  kinds  of  optical  glass,  the  investigation  of  light 
alloys  for  use  in  aircraft,  and  the  production  of  a  new  hard 
porcelain  from  purely  British  raw  material.  Researches  into 
the  recovery  of  tin  are  expected  to  save  that  industry  a  very 
large  amount  each  year." — New  York  Times. 

All  phases  of  this  subject  cannot  be  considered,  but  it  is 
sufficient  to  point  out  that  the  particulars  of  this  need  for 
industrial  betterment  seem  to  reside  in  the  creation  of  indus- 
trial-research facilities  and  in  the  training  of  men  through 
whom  research  may  be  conducted  and  introduced  in  the  in- 
dustries. In  the  last  analysis  the  successful  issue  of  this 
project  must  rest  primarily  upon  the  training  of  men,  for  not 


only  must  better  production  methods  be  discovered  for  par- 
ticular industries,  but  there  must  also  be  those  who  shall 
actually  introduce  and  operate  them.  Quite  clearly,  therefore, 
does  there  seem  to  be  an  obligation  resting  on  the  universities 
and  the  industries  which  can  only  be  accomplished  on  a  high 
plane  of  cooperation. 

In  what  form  shall  this  cooperation  exist,  and  what  shall  be 
the  specific  means  through  which  it  shall  become  effective? 

Of  the  several  possibilities  which  suggest  themselves,  it 
seems  that  most  fruitful  results  will  follow  from  the  establish- 
ment at  our  universities  located  in  industrial  centers  of  in- 
dustrial development  laboratories,  to  which  all  industries,  both 
great  and  small,  may  have  an  equal  access.  The  endowment 
of  these  laboratories  that  they  may  be  independent  of  any 
income  from  specific  industrial  interests  is  absolutely  essential 
to  their  free  development  and  operation.  With  the  establish- 
ment of  such  facilities  there  can  be  little  doubt  but  that  the 
great  potential  energies  of  our  universities  can  be  made  di- 
rectly available  to  the  improvement  of  industrial  processes. 
Not  only  will  this  be  of  benefit  to  the  industries,  but  it  also 
will  react  favorably  to  the  universities  and  stimulate  produc- 
tive scholarship  and  scientific  research  which  will  be  felt  in 
every  field  of  human  endeavor.  It  is  believed  that  these  labora- 
tories will  soon  demonstrate  their  usefulness  in  the  manufac- 
ture of  every  commodity,  and,  although  their  introduction  into 
the  university  organization  must  be  gradual,  it  wUl  not  be  long 
before  the  demands  of  the  industries  will  require  an  equipment 
and  organization  which  will  compare  favorably  with  that  now 
possessed  by  the  agricultural  interests.  A  conception  of  what 
these  laboratories  may  be,  may  be  obtained  from  the  illustra- 
tion published  in  The  Journal,  June  1917,  p.  547. 

Together  with  the  investigation  of  the  technical  problems  of 
the  industries,  these  laboratories  must  also  fully  consider  the 
methods  of  organization  and  management  by  means  of  which 
the  results  of  industrial  research  may  be  effectively  employed 
in  the  industries.  Therefore  it  is  believed  that  such  a  project 
as  this  should  also  serve  to  promote  better  methods  of  manage- 
ment through  which  industrial-process  development  may  most 
effectively  be  realized. 

3    Broader  Conception  of  Responsibility  in  Factory 
Management 

So  much  has  been  written  on  the  problems  of  production, 
both  in  regard  to  their  general  aspects  and  in  relation  to  their 
specific  solutions  in  particular  cases,  that  it  seems  as  if  enough 
had  already  been  disclosed  upon  the  basis  of  which  successful 
procedure  in  particular  industries  might  be  formulated. 

For  the  past  twenty-five  years  there  have  been  accumulated 
volumes  relating  to  details  of  facts,  methods  of  analysis,  and 
routine  organization  plans  for  the  effective  conduct  of  tool 
rooms,  stock  rooms,  planning  departments,  general  offices, 
specific  production  departments,  and  for  the  efficient  use  of 
men  and  machines.  There  is  scarcely  an  industry  about  which 
literature  of  the  above  sort  cannot  be  found.  Unfortunately, 
however,  we  are  so  constituted  that  the  creation  of  this  litera- 
ture is  not  alone  suflBeient  to  stimulate  improvements  in  meth- 
ods of  production.  In  spite  of  the  fact  that  information  on 
methods  of  scientific  cost-keeping  can  be  had  almost  for  the 
asking,  the  Federal  Trade  Commission  has  reported  that  only 
10  per  cent  of  our  industrial  establishments  have  a  cost  system 
worthv'  of  the  name.  This  lack  of  cost  information  is  indica- 
tive of  inefficiencies  in  processing  and  management  which  can 
be  effectively  controlled  only  through  a  knowledge  of  cost  fac- 
tors. Thus  it  appears  that  there  is  real  need  for  an  educa- 
tional campaign  which  shall  seek  to  establish  as  a  basic  prin- 
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ciple  in  American  industries  those  methods  and  policies  which 
have  been  so  successfully  tried  in  particular  eases.  And  this 
campaign  must  be  waged  among  those  who  are  in  positions 
of  authority,  who  exercise  the  managerial  function  and  are 
responsible  for  the  policies  which  govern  the  business  over 
which  they  preside.  Engineers  discuss  these  things  among 
themselves,  and  institutions  presided  over  by  engineers  benefit 
by  these  discussions,  but  there  is  not  that  freedom  of  associa- 
tion between  engineers  and  financial  interests  which  dictate 
policies  to  create  a  scientific  attitude  of  mind  in  the  manage- 
ment of  affairs.  While  the  engineer  is  in  some  measure  re- 
sponsible for  this  condition,  nevertheless  it  seems  that  owner- 
ship interests  must  evidence  a  real  desire  for  the  acquisition 
of  the  engineering  point  of  view  before  much  real  assistance 
can  be  rendered.  Crises  such  as  the  present  have  broken  down 
many  forms  of  control  based  on  inadequate  knowledge  of 
affairs  to  be  controlled,  and  thus  the  value  of  the  engineering 
aspect  of  industrial  organization  and  control  is  being  more 
adequately  recognized.  It  seems,  therefore,  that  one  of  the 
principal  problems  of  the  managerial  function  is  to  determine 
the  basic  prime  variables  of  the  industry  it  proposes  to  control 
and  establish  means  by  which  these  may  be  quickly  and  con- 
veniently recorded  and  analyzed. 

Under  such  methods  the  management  will  not  be  required 
to  call  in  a  department  head  and  ask  for  a  statement  of  affairs. 
This  immediately  makes  known  to  the  department  head  that 
the  manager  does  not  know  what  is  really  being  accomplished, 
and  his  influence  is  accordingly  lessened.  If,  however,  these 
affairs  are  known  to  the  management  through  adequate  records, 
it  will  be  possible  for  the  management  to  call  in  any  particular 
department  head  and  tell  him  that  his  department  is  not  going 
to  show  results  if  present  conditions  continue,  why  it  is  not, 
and  what  particular  things  must  be  remedied  to  obtain  better 
results  and  how  it  may  be  done.  There  is  nothing  so  helpful 
to  the  keeping  of  all  divisions  of  manufacture  up  to  a  high 
state  of  perfection  as  the  feeling  that  the  management  really 
knows  what  is  going  on  and  can  be  of  real  help  when  assistance 
is  required.  When  the  management  adopts  the  attitude  of  real 
helpfulness  and  looks  upon  itself  as  the  chief  servant  of  the 
industry,  then  we  wUl  have  made  a  great  advance  toward  a 
more  adequate  control  of  enterprises.  It  is  the  duty  of  the 
management  to  foresee  and  prevent  difficulties  arising,  and  this 
can  only  be  accomplished  by  the  establishment  of  adequate 
channels  of  information  on  the  factors  which  condition  the 
success  of  the  enterprise. 

It  has  been  the  experience  of  many  to  learn  of  well-conceived 
schemes  of  plant  management  falling  away  from  the  plane  of 
perfection  on  which  they  have  been  established  and  thus  dis- 
crediting the  value  of  scientific-management  principles.  This 
again  seems  to  indicate  the  need  of  an  educational  campaign 
among  those  who  are  to  be  depended  upon  to  operate  and 
keep  in  adjustment  the  new  machine  by  which  manufacture  is 
to  be  controlled.  No  one  would  expect  a  delicately  adjusted 
machine  to  operate  well  in  the  hands  of  an  unskilled  mechanic, 
yet  many  highly  developed  plans  of  management  have  been 
expected  to  continue  in  good  operation  in  the  hands  of  un- 
sympathetic and  poorly  informed  foremen.  It  seems  that  those 
who  are  capable  of  conceiving  the  broader  principles  of  man- 
agement and  devising  means  for  their  embodiment  in  industries 
have  gone  too  fax  beyond  the  capacity  of  those  who  are  sup- 
posed to  cooperate  understandingly.  In  any  improvement  in 
management  methods  there  must  accordingly  be  promulgated 
a  sympathy  and  understanding  on  the  part  of  those  affected 
thereby.  It  is  dangerous  to  proceed  in  improvements  beyond 
this  point,  for  the  plant  wUl  soon  drop  back  to  the  level  of 


undcrsUuiding  of  the  force  and  the  investment  will   be  lost. 

Employers  must  surely  take  an  interest  in  the  education 
of  their  men,  for  no  progress  can  be  made  beyond  the  general 
plane  of  intelligence  of  the  shop. 

This  can  be  accomplished  through  cooperation  with  trade 
schools,  correspondence  schools,  and  the  industrial  depart- 
ments of  the  Y.  M.  C.  A.  No  matter  how  excellently  the  scheme 
of  management  and  the  methods  of  operation  may  be  devised, 
no  permanent  progress  will  be  made  nor  results  attained  if  the 
vitalizing  influence  is  lacking.  This  sort  of  problem  cannot 
be  solved  in  terms  of  x  and  y,  and  its  importance  is  great  in 
proportion  to  its  difficulty  of  formulation.  It  is  the  thing 
which  holds  men  together  and  creates  in  them  a  real  desire 
to  cooperate.  It  prevents  men  from  taking  a  secret  pride  in 
the  downfall  or  failure  of  others.  It  makes  each  department 
head  feel  that  he  is  there  to  serve  every  other  department,  and 
his  success  is  measured  in  terms  of  real  service  and  helpfulness. 
An  organization  without  this  spirit  is  dead  and  will  never  hold 
together  for  a  long  period  of  time.  While,  therefore,  it  is 
incumbent  on  the  management  to  see  that  the  best  methods 
of  operation  are  devised  and  the  most  reliable  means  of  control 
are  established,  it  is  believed  that  these  will  never,  accomplish 
the  desired  result  without  a  proper  selection  of  personnel 
through  which  the  real  life  of  the  organization  may  be  main- 
tained. 

It  is  beyond  the  province  of  this  discussion  to  consider  the 
details  involved  in  the  formulation  of  methods  of  procedure 
by  means  of  which  these  problems  of  management  may  be 
solved  in  any  industry,  for,  while  each  kind  of  industry  pre- 
sents the  same  general  management  problems,  the  means  em- 
ployed for  their  solution  are  very  often  quite  different,  because 
of  the  nature  of  the  commodity  dealt  with  and  local  conditions 
to  be  encountered,  and  therefore  these  details  are  not  particu- 
larly helpful.  We  wish  rather  to  realize  that  there  is  lacking 
in  American  industrial  life  that  conception  of  the  management 
function  which  is  the  foundation  upon  which  all  successful 
methods  of  factory  operation  must  rest.  When  the  engineer 
is  more  intimately  associated  with  our  financial  interests  and 
the  university  is  more  closely  identified  with  productive  enter- 
prises, it  is  believed  that  the  resulting  amalgamation  will  effect 
a  change  in  attitude  toward  the  problems  of  management 
which  will  inaugurate  the  creative  measures  necessary.  It  seems 
there  must  be  a  closer  cooperation  of  all  interests  factoring  in 
industrial  development  in  order  that  a  true  perspective  may 
be  had  of  the  scientific,  financial  and  human  elements  of  the 
management  problem.  It  is  believed  that  this  must  be  effected 
by  a  campaign  of  education  which  shall  include  the  man  at 
the  bench  as  well  as  those  who  control  his  environment. 


A  paper  on  the  problem  of  labor  turnover  and  its  cost, 
which  was  read  at  a  recent  meeting  of  the  executives  of  the 
Albaugh-Dover  Company,  of  Chicago,  and  which  is  quoted  at 
length  by  M.  C.  Hobart  in  the  May  16,  1918,  issue  of  Power. 
includes  the  following  estimate  of  the  cost  of  placing  a  new 
man  at  work: 

Eor  advertising   $0.50 

For  hiring  and  clerical  work 0.75 

For  instruction  5.50 

For  wear  and  tear  on  machinery  and  tools ....   12.00 

For  loss  of  production 25.50 

For  spoiled  work  and  mistakes 12.00 

For  accidents  3.00 

For  interest   on   extra   equipment 0.50 


$59.75 


MAN  POWER:  ADDRESS  AT  MEETING  OF  BOSTON  SECTION 


By   J.    PARKE   CHANNING 


Chairman  of  the  Engineering  Council 


A  SUBJECT  of  the  greatest  importance  and  of  most 
serious  consequence  to  the  American  nation  at  the 
present  time — man  power — was  discussed  at  some 
length  in  an  address  delivered  by  J.  Parke  Channing  before 
the  Boston  Section  of  the  Society  on  the  evening  of  March  16, 
1918.  Most  favorable  comment  was  elicited  by  this  address, 
which  is  here  given  in  abstract  form : 

We  are  probably  accustomed  to  think  that  we  are  efficient  in 
the  United  States,  particularly  when  it  comes  to  such  things  as 
mining  and  manufacturing.  The  conduct  of  the  war  has 
demanded  in  England  and  in  France  a  complete  readjustment 
of  manufacturing  methods  and  plans  and  today  England  is 
probably  as  efficient  a  country  as  there  is  in  the  world,  not 
even  excepting  Germany.  England  is  in  a  position  in  which 
practically  everj'one  in  the  country  is  engaged  in  some  in- 
dustry necessary  for  the  conduct  of  the  war,  and  this  has  been 
accompanied  by  an  increase  in  the  efficiency  of  her  tools  and 
the  efficiency  of  her  man  power. 

In  the  United  States  we  certainly  have  been  efficient  as  far 
as  machines  and  perhaps  as  far  as  methods  have  been  con- 
cerned, but  we  have  not  been  efficient  in  the  utilization  of  our 
man  power.  The  problem  that  confronts  us  today  and  wUl 
all  the  more  confront  us  after  the  war,  is  to  make  our  man 
power  efficient.  There  is  one  thing  in  England  that  has  per- 
mitted her  to  reach  this  condition  of  state  socialism  with  com- 
parative rapidity,  and  that  is  that  practically  all  of  her  labor- 
ers are  English.  WhUe  an  Englishman  may  be  a  strong  union 
man  and  ready  to  fight  his  employer  tooth  and  nail,  still  at 
heart  he  is  a  British  subject,  and  when  his  country  was  in 
danger  he  rose  to  the  occasion. 

In  the  United  States  we  have  such  an  admixture  of  unas- 
similated  foreigners  that  the  problem  is  more  difficult,  and  so 
far  we  have  not  been  brought  to  the  point  of  stress  which  has 
arrived  in  England.  But  if  we  are  to  carry  the  war  to  a  suc- 
cessful conclusion  and  if  we  are  to  increase  our  efficiency  after 
the  war  we  must  introduce  methods  which  will  Americanize 
these  foreigners  and  give  them  our  own  point  of  view. 

I  wonder  if  any  large  number  of  you  have  read  the  so-caUed 
proposed  reconstruction  program  of  the  British  labor  party. 
This  program  will  of  course  be  subject  to  a  great  many  modi- 
fications before  it  is  adopted  by  the  party.  It  is  vei-y  largely 
socialistic  and  has  for  its  basis  four  principles,  namely: 

1  The  universal  enforcement  of  the  national  minimum 

2  The  democratic  control  of  industry 

3  The  revolution  in  national  finance 

4  Use  of  surplus  wealth  for  the  common  good. 

If  these  four  demands  are  carried  out,  then  surely  England 
will  be  a  socialistic  state.  I  am  not  prepared  to  say  how  much 
of  this  program  can  or  will  be  carried  out,  but  it  shows  the 
trend  of  thought  of  the  laboring  man  in  England.  He  realizes 
that  when  the  war  is  over,  unless  the  greatest  care. is  used  in 
the  reorganization  of  the  regular  industries  there  will  be  an 
immense  amount  of  unemployment,  and  that  this,  if  unchecked 
or  uncared  for,  will  result  in  an  oversupply  of  labor  and,  if 
the  old  standard  is  maintained,  a  corresponding  diminution  in 
wages.  Hence  his  insistence  of  the  first  principle  of  a 
minimum  wage. 

In  demanding  democratic  control   of  industry  he  has  seen 


such  good  results  obtained  in  war  work  that  he  sees  no  reason 
wh.v  this  control  of  industry  should  not  be  just  as  efficient  in 
after-war  conditions. 

In  the  third  principle,  the  revolution  in  national  finance,  he 
demands  that  taxation  shall  be  so  adjusted  that  it  will  yield 
the  necessary  revenue  to  the  government  without  encroaching 
upon  the  prescribed  national  minimum  standard  of  life  of  any 
family  whatsoever,  without  hampering  production  or  dis- 
couraging any  useful  personal  effort,  and  with  the  nearest 
approximation  to  equality  of  sacrifice. 

The  fourth  principle  of  the  English  laborites  is  that  the 
surplus  wealth  shall  be  used  for  the  common  good.  They  say 
we  have  allowed  the  riches  of  our  mines,  the  rental  value  of 
the  land  superior  to  the  margin  of  cultivation,  the  extra  profits 
of  the  fortunate  capitalists,  and  even  the  material  outcome  of 
scientific  discoveries,  to  be  absorbed  by  individual  profiteers, 
and  they  demand  that  in  the  future  a  large  proportion  of  this 
surplus  shall  be  applied  to  the  common  good. 

It  is  not  for  me,  nor  am  I  a  sufficient  student  of  economics, 
to  pass  upon  this  program.  It  has  certain  merits  and  I  am 
only  calling  it  to  your  attention  so  that  you  may  see  that  just 
this  same  thing  is  liable  to  come  up  in  the  United  States.  And 
the  trouble  will  be  that  the  pendulimi  will  very  likely  swing 
too  far  if  the  employer  class  in  the  United  States  does  not  give 
more  attention  to  the  laborer  and  see  that  his  condition  is  im- 
proved. You,  as  engineers,  are  in  the  position  to  act  as  in- 
struments for  carrying  out  this  necessary  work.  Whether  it 
be  in  a  mine  or  in  a  manufacturing  plant,  I  believe  I  can  say 
that  today  a  large  proportion  of  the  managers  and  executives 
are  engineers. 

The  question  to  bring  clearly  before  us  is,  are  we  properly 
trained  to  bring  about  this  improvement  in  our  social  condi- 
tion to  improve  the  living  conditions  of  our  laborers  and  at  the 
same  time  to  improve  their  efficiency?  I  fear  that  a  great 
many  of  us  are  not.  We  may  be  good  technical  men  but  we 
are  not  sociologists  nor  psychologists.  We  understand  produc- 
tion of  kUowatt-hours  from  coal  or  from  water  power,  we 
understand  the  machine  by  which  it  is  utilized,  but  we  do  not 
understand  the  machine  which  produces  our  man  power. 

This  week  I  attended  a  conference  at  Columbia  University  in 
which  the  question  of  giving  the  engineering  students  a  course 
in  human  engineering  was  discussed,  and  I  came  away  with 
the  idea  that  the  authorities  were  beginning  to  realize  that  this 
was  of  paramount  importance  and  that  this  training  must  be 
given  the  engineering  student  before  he  can  be  turned  out  as  a 
man  capable  of  eventually  holding  a  high  executive  position. 
In  my  opinion  there  never  was  a  time  when  it  was  so  necessary 
to  impress  upon  engineers  and  engineering  students  the  im- 
portance of  this  human  side  of  engineering. 

I  wonder  how  many  of  you  can  tell  me  what  trade  unionism 
is — YOU  men  who  have  had  to  deal  with  unions  and  who  have 
had  strikes.  The  fact  is  that  none  of  you  can  tell  what  trade 
unionism  is,  because  trade  unionism  is  not  an  entity  but  a  term 
of  broad  generalization  covering  a  great  many  distinct  aspects 
of  the  labor  problem.  A  few  weeks  ago  I  presume  I  would 
have  been  rash  enough  to  have  attempted  to  give  a  definition, 
but  in  the  meantime  I  have  read  Professor  Hoxie's  work  on 
Trade  Unionism  in  the  United  States  and  my  ideas  on  the  sub- 
ject have  been  much  clarified.     On  reading  it  you  would  find 
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that  trade  unionism  can  be  classified  under  two  broad  general 
heads,  one  giving  structural  varieties  and  one  functional  varie- 
ties. There  are  four  divisions  in  each  class  and  any  one  of  the 
structural  varieties  may  function  in  any  one  of  four  different 
ways.  There  is  one  basic  and  most  important  thing  which 
you  would  realize,  an  ever-present  fact,  and  that  is,  that  the 
interest  of  the  laborer  and  the  interest  of  the  employer  are 
diametrically  opposed,  just  as  the  interest  of  the  buyer  and  the 
interest  of  the  seller  are  opposed,  and  that  from  the  very 
natui'e  of  things  they  can  never  be  identical  and  that  all  that 
can  ever  be  reached  is  a  compromise.  And  who  is  better 
qualified  to  bring  about  this  compromise  than  the  well-trained 
engineering  manager,  who,  with  his  broad  knowledge  and  ex- 
perience of  both  capitalist  and  laborer,  is  enabled  to  act  as  an 
arbiter  or  a  judge  and  arrive  at  a  decision  at  least  fairly 
equitable?  It  is  the  engineers  of  this  country  who  are  in  a 
position  to  solve  the  labor  problem,  or  at  least  to  produce  a 
solution  as  nearly  ideal  as  possible. 

The  claim  is  made  in  Washington  that  it  is  difficult  to  get 
executives  for  war  work,  particularly  executives  who  under- 
stand the  handling  of  man  power.  I  am  told  that  some  of  the 
new  jjlants  for  war  industries  have  been  most  carefully  laid 
out,  taking  into  consideration  the  routes  by  which  material  is 
to  arrive  at  the  plant,  its  progress  through  the  plant  and  its 
method  of  removal,  the  supply  of  water,  coal  and  other  ma- 
terial, but  in  a  great  many  cases  no  thought  has  been  given  to 
the  handling  of  the  men  or  to  their  housing.  These  have  been 
left  to  a  hit-or-miss  adjustment  after  the  plant  was  up. 

In  1916,  under  the  auspices  of  the  Y.  M.  C.  A.,  the  first  con- 
vention to  discuss  the  human  side  of  engineering  was  held  in 
Ohio.  They  lay  great  stress  upon  the  advantages  which  would 
accrue  to  engineering  students  if  they  had  an  insight  into  the 
mental  operations  of  the  laboring  man,  and    this    had    been 


fostered  by  getting  the  engineering  students  to  volunteer  one 
or  more  hours  in  the  week  for  instruction  to  laborers  employed 
in  adjacent  plants.  This  instruction  is  either  in  the  English 
language,  in  citizenship  or  in  athletics.  A  man  who  has  vol- 
unteered for  this  work  and  who  has  done  it  for  a  year  or 
more,  when  he  goes  out  into  active  life  is  a  much  more  capable 
foreman  than  one  who  goes  out  from  an  engineering  school 
and  meets  his  first  laborer  on  the  job.  Lately  the  National 
Americanization  Committee  of  New  York  has  been  conducting 
a  similar  propaganda,  sending  to  the  various  educational  in- 
stitutions of  the  country  a  proposed  basis  of  a  course  on  in- 
dustrial engineering.  This  proposed  course  goes  into  the  scope 
of  industrial  engineering,  describes  the  problem  and  the 
field,  and  takes  up  the  question  of  the  engineering  insight  of 
the  work  in  reference  to  plant  building,  its  location,  and  the 
fundamental  considerations  in  its  construction;  it  also  takes 
up  the  management  and  division  of  the  work,  the  analysis  of 
the  costs,  the  machinery,  the  materials  and  the  efficiency  meth- 
ods. It  goes  into  the  questions  of  emjjloyment,  management, 
and  the  methods  for  hiring,  promoting  and  transferring  men. 
It  also  takes  up  industrial  welfare,  with  the  various  incentives 
to  the  workman  and  the  provisions  for  his  health  and  recrea- 
tion and  for  the  vocational  training  of  either  himself  or  his 
children.  It  also  gives  him  instruction  in  conditions  outside 
of  the  plant — the  housing  of  the  men  and  the  planning  of  the 
town,  and  the  health  and  recreation  and  education  of  their 
families.  It  takes  up  the  problem  of  Americanization  and  what 
shall  be  done  to  make  our  melting  pot  efficient  with  no  dross, 
and  finally  it  gives  him  instruction  as  to  what  has  been  done 
and  what  should  be  done  in  legislation. 

You  engineers  who  are  college  graduates  should  use  your 
influence  to  see  that  courses  in  hmnan  engineering  are  intro- 
duced in  your  Ahna  Maters,  if  they  are  not  already  there. 
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Aircraft  Production 

To  THE  Editor: 

The  trend  of  the  criticism  of  our  aircraft  production  lays 
great  stress  on  our  failure  to  turn  out  machines,  and  particu- 
larly the  delay  in  the  production  of  the  Liberty  motors. 

Men  who  have  been  through  the  mill  of  organizing  new  in- 
dustries, or  making  changes  in  the  personnel  or  the  product 
of  an  industry,  know  that  the  element  of  time  is  one  for  which 
there  is  no  equivalent.  Unlimited  capital  cannot  quickly 
produce  one  of  the  most  highly  developed  and  intricate  ma- 
chines of  the  present  time. 

The  airplane  as  a  whole  stands  preeminent  as  one  in  which 
every  element  of  design,  workmanship  and  material  must  be 
the  best;  in  fact,  the  present  contest  in  the  air  is  one  that 
makes  a  supreme  test  and  can  only  be  satisfied  by  a  supreme 
effort  of  each  one  of  the  designers,  managers  and  skilled  work- 
ers on  the  production  side,  combined  with  the  ablest  military 
aeronautical  direction  and  skill. 

We  all  recognize  the  importance  of  specialization  for  both ' 
the  individual  and  the  industrial  plant,  but  we  sometimes  fail 


to  give  this  matter  sufficient  weight  in  dealing  with  industrial 
problems. 

We  frequently  make  changes  in  the  personnel  or  product  of 
a  plant  without  calculating  the  handicapping  effect  of  such 
changes.  Changes  in  either  personnel  or  product  must  be  war- 
ranted by  very  important  demands.  The  degree  of  handicap 
of  such  changes  is  measured  by  the  degree  of  special  ability  or 
skill  that  is  required  in  the  production  of  the  product. 

The  airplane  engine  stands  at  the  highest  point  that  has 
been  reached  by  man  in  his  production  of  a  machine  in  which 
each  of  the  elements  is  subjected  to  the  highest  possible 
stresses.  This  approach  to  perfection  can  only  be  attained  by 
the  highest  degree  of  special  ability  and  skill ;  hence,  the  delay 
in  production.  This  applies  to  the  refinements  of  the  design 
as  well  as  precision  of  workmanship. 

If  many  blunders  have  not  been  made  in  reaching  the  present 
stage  of  development,  then  our  achievement  at  the  present 
time  will  go  into  history  unparalleled.  We  have  had  available 
the  best  men  in  each  field  of  endeavor,  but  since  this  is  a  new 
art  ninety  per  cent  of  these  men  have  had  no  pi-evious  ex- 
perience in  this  line  of  work. 
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The  recent  change  in  which  the  highest  executive  ability  has 
been  made  head  of  the  entire  production  plan  is  in  keeping 
with  the  fundamental  need  of  the  aircraft-production  plan.  It 
gives  it  that  stabilization  in  which  alone  stands  our  hope  for 
success.  It  will  prevent  the  disturbance  of  that  natural  evolu- 
tion of  the  industrial  plant  that  takes  place  when  there  is  the 
minimum  shifting  in  personnel  and  product. 

This  is  particularly  well  known  to  industrialists,  but  dif- 
ficult to  explain  to  an  investigating  committee.  The  industrial- 
ist knows  that  the  best  way  to  obtain  results  under  present 
circumstances  is  what  we  may  call  the  natural  way.  The  na- 
tural way  makes  the  minimum  change  in  the  personnel  and  the 
working  methods  of  each  individual.  It  uses  men  as  they  are 
found  in  the  organization. 

A  new  industry  always  goes  through  two  phases  that  are 
seldom  fully  anticipated.  The  first  one,  in  which  the  aircraft 
industry  is  at  present,  is  one  that  brings  most  serious  disap- 
pointment. The  second  one,  which  is  ahead  of  us,  brings  a 
happy  surprise.  Both  are  due  to  the  same  fundamental  ele- 
ment and  cannot  be  wholly  forecast. 

Experience  tells  us  that  it  takes  a  great  deal  longer  time  to 
get  a  new  industry  established  than  is  expected.  This  is  due 
to  the  fact  that  industrial  life  rests  on  the  functioning  of  the 
individual  and  the  coordination  of  all  the  men  in  the  organiza- 
tion, and  although  this  is  a  fact  borne  out  by  many  examples, 
yet  the  average  board  of  directors  in  an  industry  is  disposed 
to  make  important  changes  in  the  personnel  of  its  executives, 
and  this  in  turn  frequently  results  in  changes  throughout  the 
entire  plant;  and  it  is  at  this  i)oint  that  we  must  not  blunder 
at  the  present  time.  No  greater  menace  to  our  success  in  this 
war  stands  facing  us  than  the  mere  possibility  of  our  disturb- 
ance of  the  natural  evolution  that  is  going  on  in  the  aircraft 
industries.  ■ 

This  natural  evolution  will  bring  about  the  skilful  operation 
of  each  worker  at  his  task  and  the  natural  coordination  of  all 
forces. 

The  tendency  to  put  in  impractical  inspectors  carrying  out 
impractical  specifications  must  be  seiiitinized  with  greatest 
care.  Important  changes  in  the  executives  should  be  made  in 
the  direction  of  practical  men  rather  than  talkers. 

Regarding  the  difficulty  of  getting  under  way,  we  have  many 
examples.  We  have  seen  mammoth  buildings  erected  in  in- 
credibly short  time.  We  have  seen  these  buildings  fill  with  the 
best  machinery  and  with  the  best  men  of  the  country  as  execu- 
tives and  workers.  In  the  early  stages  of  the  development,  as 
we  observed  the  spectacular  advance  of  getting  together  so 
much  material,  we  failed  to  realize  the  full  significance  of  the 
meaning  of  coordination,  and  we  have  overlooked  the  fact  that 
a  "  going  "  industry  is  the  result  of  continuity  of  action  on  the 
part  of  each  worker  and  manager. 

Unfortunately,  examples  of  this  kind  do  not  leave  a  per- 
manent impression.  We  accept  the  facts  when  stated  to  us, 
and  then  as  a  people  we  go  ahead  and  make  the  same  blunder 
over  again. 

In  the  aircraft  work  I  am  confident  that  no  such  blunder  is 
impending.  The  purpose  of  this,  however,  is  not  only  to  pay 
tribute  to  those  who  have  been  working  effectively  in  this  great 
program,  but  also  to  spread  the  gospel  of  stability  of  organiza- 
tion, the  value  of  specialization,  and  the  ultimate  supremacy 
that  will  come  to  us  if  we  will  only  follow  along  the  lines  that 
have  been  well  established  by  our  greatest  industrial  suc- 
cesses in  this  country. 

Financiers  have  reached  the  point  where  they  pin  their  faith 
on  stable  organizations.  They  know  that  success  grows  out  of 
specialization,  which  carries  with  it  standardization  and  stabili- 


ty of  personnel,  and  they  know  that  where  there  is  continuously 
change  of  management  or  the  "'  hire  and  fire "  plan  in  the 
plant,  or  perpetual  altering  of  the  design  of  the  product  of 
the  plant  or  the  character  of  the  work  in  the  plant,  these 
elements  interfere  both  with  the  character  of  the  workmanship 
and  its  profit  making.  They  know  that  great  successes  are 
wrought  by  men  who  keep  in  mind  this  simple  fact. 

The  highest  and  best  production  will  be  attained  by  each 
one  considering  it  his  patriotic  duty  to  aid  those  under  and  over 
by  the  lieartiest  cooperation,  for  it  is  only  by  cooperation  in 
the  right  spirit  that  we  can  hope  to  equal  in  organization  an 
organization  that  is  built  up  under  a  despotic  government. 

We  are  rich  in  resources  of  skilful  workers,  in  material,  and 
in  highly  efficient  machinery,  but  our  ultimate  supremacy  is 
facing  a  terrible  menace  in  the  tendency  to  make  a  change  in 
management  that  will  disturb  the  executives  or  workers  in  the 
acquisition  of  ability  and  skill  in  their  new  duties  and  tasks 
and  will  delay  the  coordination  that  is  the  foundation  of  an 
industrial  organization. 

To  bring  this  matter  closer  to  a  concrete  example,  close 
observers  of  industrial  economics  know  that  in  the  machine- 
building  industry  it  is  practically  impossible  to  design  and 
quickly  construct  a  satisfacton-  machine.  They  know  that 
each  new  machine  can  only  reach  a  satisfactory  stage  after  it 
has  been  made  in  numbers  and  through  a  period  in  which  each 
of  the  workers  will  have  had  an  opportunity  to  work  up  a 
precision  of  operation  and  skill  in  the  performance  of  each  of 
the  tasks. 

This  makes  it  impossible  to  make  a  successful  machine  in 
a  short  period,  even  if  all  the  workers  of  the  plant  were  avail- 
able. This  fact,  that  repetition  of  operations  is  essential,  is 
the  key  to  the  whole  situation;  and  they  know  that  the  condi- 
tion in  an  industrial  organization  in  which  the  work  flows 
quickly  through  the  plant  without  congestion  at  any  one  point 
is  brought  about  by  experience.  It  is  aided  by  practical  super- 
vision and  handicapped  by  impractical  interference. 

It  is  our  work  to  emphasize  the  simple  every-day  rules  of 
common  sense  on  which  have  been  based  our  greatest  industrial 
successes. 

We  must  recognize  that  Germany's  success  in  the  industrial 
world,  previous  to  the  war,  and  her  present  industrial  strength 
are  due  to  the  fact  that  by  natui-e  and  government  continuity 
of  action  of  the  individual  w-as  the  rule  instead  of  the  excep- 
tion. During  the  thirty  years  of  industrial  progress  of  Ger- 
many there  was  an  increasing  trend  toward  specialization. 
We  know,  too,  that  it  was  specialization  that  gave  America  the 
leading  place  in  the  industries. 

Growing  out  of  our  specialization  there  came  into  existence 
those  who  became  specialists  in  industrial  management.  These 
men  are  of  the  greatest  possible  value  to  the  Government  if 
they  are  forced  to  bend  their  systems  to  fit  natural  law. 

Our  ablest  young  men  have  gone  into  this  profession  and 
have  been  rendering  a  distinct  service,  but  their  work  must  be 
coordinated  with  the  natural  flow  of  work  from  man  to  man 
that  can  only  be  discovered  by  experience  in  each  industry. 

It  seems  paradoxical  that  our  best  minds,  our  most  patriotic 
citizens,  those  who  have  the  highest  esteem  for  man's  in- 
dependence and  liberty,  may  in  this  critical  hour,  by  methods 
that  are  scientific  as  far  as  they  go,  actually  produce  a  result 
opposite  to  that  for  which  they  are  working. 

In  times  of  peace  a  monkey  wrench  thrown  into  the  gears 
of  one  machine  in  an  industry,  or  a  false  scheme  of  manage- 
ment into  one  industry  in  the  countrj-,  was  not  such  a  serious 
matter  as  it  is  today.  Today  this  country  is  being  transformed 
into  one  big  industry  for  producing  war  machinery,  and  finds 
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itself  associated  with  tlie  Allies  in  a  contest  that  is  too  ditfieult 
to  risk  any  one  element  in  our  plan,  and  it  is  absolutely  neces- 
sary to  have  a  definite  policy  on  this  kind  of  management  in 
order  to  prevent  duplication  of  certain  blunders  that  have 
been  made  in  recent  years. 

Our  successful  industries  have  grown  by  natural  processes 
and  management  that  understood  human  nature.  Some  have 
had  the  benefit  of  the  modern  school  of  industrial  management, 
and  some  have  been  seriously  handicapped  by  it. 

In  this  war  program  we  should  take  no  unnecessary  chances, 
and  from  now  on  we  should  see  to  it  that  the  plan  of  action 
should  tend  toward  continuity  of  service  for  each  worker  in 
order  to  get  that  natural  coordination  that  is  necessary  to  ac- 
complish results. 

As  for  the  ultimate  outcome,  we  can  confidently  depend  on 
results  that  will  even  transcend  the  statements  that  have  been 
made  by  the  optimistic  who  overstated  the  possibility  of  the 
early  stages  of  the  work.  Each  succeeding  year  will  see 
America  coming  in  with  greater  and  greater  force.  This  will 
be  true  if  we  adopt  a  plan  that  allows  a  reasonable  continuity 
of  action ;  but  we  will  rise  to  our  highest  supremacy  through 
our  resources  in  man  and  machinery  if  we  will  follow  the  plan 
of  greatest  stability  in  personnel  and  product  that  has  been 
demonstrated  in  our  most  successful  industries. 

Jam;e.s  Hartness. 

Springfield,  Vt. 

The  National  Sections  Should  Always 
Cooperate  with  Local  Societies 

To  THE  Editor: 

In  comment  on  ^he  paper  by  Mr.  Louis  C.  Marburg  on  the 
new  By-Laws  governing  the  Sections  of  the  A.S.M.E.,  re- 
cently published  in  The  Journal,  it  may  be  worth  while  to 
emphasize  further  the  idea  that  the  development  of  the  local 
sections  of  the  national  societies  should  by  no  means  be  per- 
mitted to  interfere  with  the  growth  and  development  of  the 
local  engineering  societies  in  various  cities.  All  the  national 
societies  are  now  encouraging  the  building  up  of  local  sections 
or  chapters,  and  it  is  universally  agreed  now  that  this  forms 
the  best  means  by  which  the  national  societies  can  be  truly 
national  and  can  avoid  concentrating  all  their  activities  at  their 
New  York  headquarters.  If,  however,  it  is  attempted  to  main- 
tain in  any  city  of  moderate  size  separate,  independent  local 
organizations  of  civil,  mechanical,  mining  and  electrical  engi- 
neers, each  meeting  entirely  independently  with  separate  head- 
quarters and  staffs,  the  result  would  inevitably  detract  greatly 
from  the  strength  of  the  local  society. 

Practically  every  one  who  has  given  careful  study  to  the 
question  agrees,  I  think,  that  in  the  building  up  and  strength- 
ening of  the  local  engineering  societies  all  over  the  country  lies 
the  best  hope  of  strengthening  existing  organizations  of  engi- 
neers. In  many  cities,  St.  Louis  and  Philadelphia,  for  example, 
the  problem  was  long  ago  successfully  solved  of  establishing 
full  cooperation  between  the  local  sections  of  the  national 
societies  and  the  strong,  well-organized  local  engineers'  clubs. 
Under  such  a  cooperative  plan,  the  different  organizations  are 
mutually  helpful  instead  of  competitive.  Mr.  Marburg  clearly 
states  the  reasons  why  cooperation  is  helpful  and  necessary, 
and  the  committee  of  which  he  is  a  member  has  shown  wisdom 
in  so  plainly  recognizing  the  situation  and  providing  for  it  in 
framing  their  By-Laws  for  the  conduct  of  the  A.S.M.E. 
Sections. 

Charles  Whiting  Bakeb. 

New  York,  N.  Y. 


The  New  Local  Sections  By-Laws 

To  THE  Editor: 

The  address  by  Louis  C.  Marburg  on  the  new  Local  Sections 
By-Laws  of  the  Society  which  appears  in  the  March  issue  of 
The  JoiuNAL  is  to  my  mind  one  of  the  most  important  jsapers 
which  has  appeared  in  its  pages  for  a  long  time.  It  points 
out  the  fact  that  our  Society  is  for  the  benefit  of  the  engineer, 
no  matter  whether  he  is  located  in  New  York  City  or  in  some 
remote  part  of  the  countrA". 

The  new  By-Laws  make  our  Society  a  truly  democratic  or- 
ganization, and  the  members  of  every  Section  throughout  the 
country  should  take  advantage  of  the  opportunities  thus  given 
them  to  strengthen  the  standing  of  the  profession  in  their 
community  and  thereby  also  benefit  the  parent  body. 

In  these  strenuous  times  the  busy  engineer  has  little  time 
for  reading,  and  I  fear  that  Mr.  Marburg's  address  will  not 
receive  anywhere  near  the  publicity  it  desen'es.  I  wish  there 
was  some  way  in  which  it  could  be  brought  to  the  attention 
of  every  member  of  our  Society,"  and  I  would  like  to  suggest 
that  the  Committee  on  Local  Sections  urge  each  Section  to 
have  a  meeting  in  the  near  future  where  this  address  will  be 
made  a  special  feature  and  given  more  than  the  usual  amount 
of  publicity.  To  add  to  the  interest  of  the  meeting,  I  would 
suggest  that  a  member  of  the  Council  be  requested  to  present 
the  address  to  the  Section,  instead  of  having  it  read  by  one 
of  the  local  members.  If  something  of  this  sort  could  be  done, 
and  this  very  important  matter  brought  to  the  attention  of 
the  majority  of  our  members,  I  believe  the  Increase  of  Mem- 
bership Committee  would  find  that  there  was  no  further  use 
for  its  activities.  Such  a  step  would  put  our  Society  in  such 
a  position  that  there  would  be  no  question  in  the  mind  of  any 
engineer  as  to  which  engineering  society  was  the  strongest  and 
most  influential.  The  only  question  would  be  which  society 
stood  next  to  the  A.S.M.E.  in  the  good  it  is  doing  to  our 
country  and  to  the  profession  in  general. 

I  want  to  congratulate  the  Committee  on  Local  Sections 
and  the  Council  on  the  splendid  work  that  they  have  done  in 
the  way  of  broadening  the  influence  of  our  Society. 

I.  E.  MOULTROP. 

Boston,  Mass. 

The  Second  Law  of  Thermodynamics 

To  THE  Editor: 

As  e  pressed  by  Clausius'  and  Lord  Kelvin,"  the  second  law 
of  thermodynamics  has  been  generally  understood  to  mean 
that  work  may  not  be  obtained  from  the  inherent  heat  of  the 
atmosphere. 

Although  these  statements  apjiarently  have  been  mathemati- 
cally demonsti'ated,  the  mind  nevertheless  rebels  against  a  law 
which  denies  the  possibility  of  using  any  portion  of  the  thou- 
sands of  millions  of  horsepower  existing  at  all  times  in  the 
atmosphere.  Such  mental  rebellion  led  the  writer  to  attempt 
the  utilization  of  this  energy  in  spite  of  what  is  declared  to 
be  the  second  law  of  thermodynamics. 

The  result  of  this  effort,  which  thus  far  has  been  imaginative 
rather  than  through  mathematical  treatment,  seems  to  indicate 
several  metliods  l)y  which  work  may  be  realized  from  the  heat 
in  the  air. 


I  •■  Heat  cannot  of  itsolf  pass  from  a  colder  to  a  hotter  body." 

— Cladsics. 

=  ••  It  is  impossible,  by  means  of  inanimate  material  agency,  to  de- 
rive mechanical  effect  from  any  portion  of  matter  by  cooling  it  below 
the  temperature  of  the  coldest  of  surrounding  objects." — Kelvin. 
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A  simple  apparatus  which  demonstrates  the  fact  has  been 
constructed  and  operated  by  the  writer  and  will  be  understood 
by  referring  to  Fig.  1.  This  apparatus  consists  of  but  three 
essential  elements,  viz.,  the  boiler  1,  the  turbine  2,  and  the 
condenser  3.  A  pipe  connects  the  top  of  the  boiler  to  the 
nozzle  of  the  turbine  and  the  casing  of  the  turbine  opens 
directly  into  the  condenser.  The  condenser  is  provided  with 
means  for  evaporating  water  from  its  outer  surface.  In  the 
sketch  this  is  shown  as  a  fibrous  covering  4,  which  keeps  moist 
by  drawing  water  from  the  receptacle  5  by  its  capillarity.  A 
pipe  connects  the  bottom  of  the  condenser  to  the  bottom  of 
the  boiler. 

The  operation  will  be  most  easily  understood  by  assuming 
the  plant  completed  and  ready  for  starting.  The  first  act  is  to 
exhaust  the  air  from  the  entire  system  through  the  valve  in 
the  boiler.  A  quantity  of  liquefied  gas  suflacient  to  partly  fill 
the  boiler  is  next  introduced  through  the  same  valve,  which  is 


Fig.   1     Appabatcs   for   Obtaining   Mechanical   Work    from 
THE   Heat   in   the  Ant 

then  closed.    Finally  the  receptacle  at  the  bottom  of  the  con- 
denser is  filled  with  water. 

The  heat  interchanges  or  cycles,  of  which  there  are  two,  com- 
mence as  soon  as  evaporation  of  water  takes  place  from  the 
exterior  of  the  condenser.  The  water,  in  the  act  of  evaporat- 
ing, removes  an  increment  of  heat  from  the  condenser,  caus- 
ing a  reduction  in  temperature  and  consequently  a  condensa- 


tion of  the  vapor  therein.  This,  in  turn,  brings  about  a  dif- 
ference in  pressure  between  the  condenser  and  the  boiler  which 
is  available  for  operating  the  turbine.  The  condensate  from 
the  condenser  enters  the  boiler  at  a  temperature  lower  than 
that  of  the  atmosphere,  which  enables  the  boiler  to  absorb  an 
amount  of  heat  from  the  atmosphere  equivalent  to  the  amount 
rejected  by  the  condenser  to  the  atmosphere  less  the  amount 
converted  into  work.  The  difference  of  level  between  the 
liquid  below  the  condenser  and  that  in  the  boiler  serves  in 
place  of  a  pump  for  feeding  the  boiler. 

The  little  plant  shown  in  Fig.  1  has  been  running  continu- 
ously for  some  time,  using  sulphur  dioxide  as  the  working 
fluid.  It  will  be  seen  that  the  capacity  of  the  plant  is  a  func- 
tion of  the  relative  humidity  of  the  atmosphere,  being  greater 
in  a  dry  climate  than  in  one  of  more  humid  character.  Opera- 
tion would  cease  when  the  relative  humidity  reached  100  per 
cent,  or  when  the  temperature  fell  to  32  deg.  fahr. 

That  the  mechanism  operates  at  all  is  due  to  the  fact  that 
nature,  in  the  course  of  her  unending  processes,  is  continuous- 
ly depositing  moisture  out  of  the  air,  rendering  it  again  cap- 
able of  absorption  in  the  manner  and  with  the  result  described. 
If  we  were  compelled  to  remove  the  moisture  content,  no  doubt 
the  work  cost  would  balance  the  work  derived,  but  if  nature 
does  this  work  without  cost  to  us,  it  would  seem  that,  as  far  as 
our  interests  are  concerned,  mechanical  work  may  actually  be 
derived  from  the  heat  in  the  air.  Furthermore,  it  appears  that 
under  these  conditions  and  through  the  agency  of  evaporating 
water,  heat  does  in  fact  pass  from  a  cold  body  to  a  hotter 
medium,  for  the  heat  from  the  cold  condenser  is  rejected  to  a 
hotter  atmosphere. 

If  these  conclusions  are  correct — and  they  must  be,  since  the 
machine  runs — then  the  statements  of  Clausius  and  Kelvin 
are  not  strictly  true. 

The  efficiency  of  the  cycle,  based  on  the  standard  of  Carnot, 
is  low,  but  it  may  even  be  that  the  Caniot  cycle  itself  is  not 
the  final  word  in  heat  eflScieney. 

The  question  as  to  commercial  possibilities  has  been  asked, 
and  after  a  careful  stwdy  of  the  matter  the  writer  is  convinced 
that  no  commercially  successful  results  may  be  hoped  for, 
although  remarkable  performances  might  be  realized  if  no 
attention  were  paid  to  investment  costs.  The  heat  inter- 
changes may  be  of  interest  to  other  members  of  the  Society 
as  they  have  been  to  me. 

Perry  Okey. 
Columbus,  Ohio. 
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THE  Council  of  the  Society  directed  that  a  hearing  be 
conducted  in  accordance  with  the  recommendation  in  the 
Boiler  Code  that  a  meeting  at  which  all  interested  parties  may 
be  heard  be  held  at  least  once  in  two  years  to  make  such 
revisions  as  may  be  found  desirable  in  the  Code,  and  to  modify 
the  Code  as  the  state  of  the  art  advances.  The  first  of  these 
meetings  was  held  at  the  Society's  headquarters  in  New  York, 
December  8  and  9,  1916. 

The  Council  also  directed  that  the  proposed  revisions  in  the 
Boiler  Code  be  published  in  The  Journal,  with  the  request 
that  they  be  fully  and  freely  discussed,  so  as  to  make  it  pos- 
sible for  any  one  to  suggest  changes  before  the  Rules  are 
brought  to  the  final  form  and  presented  to  the  Council  for 
approval.  This  has  been  done,  and  the  revisions  were  pre- 
sented in  the  March  issue  of  The  Journal,  pp.  234-247,  in 
the  Apiil  issue,  p.  316,  and  in  the  May  issue,  pp.  398-400,  in 


the  foiTu  proposed  for  submission  to  the  Council,  except  as 
they  may  be  modified  by  editing  without  change  of  sense. 

The  revisions  finally  agreed  on  are  those  that  have  been 
published  in  the  March,  April  and  May  issues  of  The  Jour- 
nal, ^vith  the  modifications  which  follow.  Although  these 
modifications  are  in  a  sense  final,  the  Committee  would  like 
any  one  who  has  an  important  criticism  or  suggestion  to  offer 
to  submit  the  same  immediately  to  Mr.  C.  W.  Obert,  Secretary 
of  the  Boiler  Code  Committee,  29  West  39th  Street,  New 
York,  N.  Y. 


March  Journal,  p.  235 

Par.  9: 
In  the  third  line  of  the  added  sentence  in  Par.  9  after 

THE   word   "  IN."    CHANGE    "  AND  "   TO    "  PROVIDED,"    AND    IN 
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THE    FOURTH    LINE    REPLACE    THE    WORDS    "  SHALL    BE  "    BY 
"  IS." 

Par.  19 : 

In  the  first  line  of  Par.  19  after  the  word  "  straps  " 
insert  the  words  "  for  double  strap  joints." 


March  Journal,  p.  236 
Par.  167 : 

ApTER  THE  WORD  ''  DIAMETER  "  IN  THE  SECOND  LINE  OF  PaR. 
167«   INSERT  THE  FOLLOWING  : 

Having  a  thickness  less  than  10  per  cent  of  the  outside 
diameter,  provided  the  thickness  does  not  exceed  No.  6 
B.  W.  G. 
Change  the  last  sentence  of  this  paragraph  to  read  as 

FOLLOWS  : 

For  other  tubes  the  flange  test  is  not  required : 


Boiler  Code,  Page  41 

Par.  168.    Change  the  first  sentence  op  Par.  168  to  read 
AS  follows  : 

168  Flattening  Tests.  A  test  specimen  3  iu.  in  length 
shall  stand  flattening  between  two  parallel  plates  until  the 
distance  between  the  plates  is  not  over  five  times  the  wall 
thickness,  without  showing  cracks  or  flaws. 

March  Journal,  p.  236 

Par.  169 : 

In  the  last  part  of  the  last  sentence  of  Par.  169  re- 
place the  words  "  the  blow  to  be  equivalent  to  2  lb. 

FALLING  2  ft."  by  THE  WORDS  "  OR  THE  EQUIVALENT." 

Boiler  Code,  Page  41 

Par.  171.    Change  Par.  171  op  the  Boiler  Code  to  read  as 
follows  : 

171  Number  of  Tests.  One  of  each  of  the  physical 
tests  specified  shall  be  made  from  each  of  two  tubes  in 
each  lot  of  250  or  less.  Each  tube  shall  be  subjected  to 
the  hydrostatic  test. 

March  Journal,  p.  236 

Par.  190 : 

In  the  fifth  line  op  Par.  190  before  the  word  "  plate  " 
insert  the  avord  "  shell." 


March  Journal,  p.  237 

Par.  198 : 
In   the   third   line   of   Par.   198   transfer  the   words 
"  measured  from   the   outside  "   to  the   second   line 
after  the  word  "  depth." 

Par.  199 : 

In  THE  first  line  OP  Par.  199  after  the  word  "  stays  " 

INSERT  the  FOLLOWING  : 

with  heads  not  less  than  1.3  times  the  diameter  of  the 
stays. 
In  the  fourth  line  of  this  paragraph  place  a  period 

after   the    word    "  plate  "    AND   ELIMINATE   THE   REST   OF 

the  sentence. 
Par.  200 : 

In  the  EIGHTH  LINE  OF  PaR.   200  CHANGE  THE  WORD  "  OR  " 
TO  "  OF." 

Par.  203 : 

In  the  FOURTH  LINE  OF  PaR.   203b   in  place  of  the  WORDS 

"  IN   Par.   199   which   applies   to  "   insert  the   word 

"  for." 
In  the  fourth  line  op  Par.  203d  omit  the  words  "  in 

Par.  199." 
In  the  second  line  op  Par.  203e  change  the  word  "  of  " 

to  "  or." 


March  Journal,  p.  238 

Par.  212 : 
Revise  Par.  212c  to  read  as  follows: 

c  A  cylindrical  furnace  which  requires  staying  shall 
be  stayed  as  a  flat  surface  as  indicated  in  Table  3,  except 
that  the  pitch  may  be  increased  to  p^  as  provided  in  the 
following  formula: 


P. 


V 


PB 


PR  —  250  e 


in  which 

p  =  maximum  pitch  measured  between  the  centers  of 

the  staybolts  in  the  longitudinal  rows,  and  between 

the    centers    of    the    staybolts    in    circumferential 

rows,  in. 

P  =  maximum    allowable    working    pressure,    lb.    per 

sq.  in. 
R  =  internal  radius  of  furnace,  in. 
t  =  thickness  of  plate  in  sixteenths  of  an  inch. 

Pig.  12a : 

Change  the  second  section  op  lettering  at  the  side  of 
the  cut.  Fig.  12a,  to  read  as  follows  : 

Not  less  than  i/o  «  if  C  =  150  or  less,  and  not  less  than 

f  if  C  =  175. 

Par.  214: 

Change  the  side  heading  op  Par.  214  to  read  as  follows: 

Areas  of  Heads  to  be  Stayed. 
Add  at  the  end  op  Par,  214  the  follovsting  : 

In  water  tube  boilers,  the  tubes  of  which  are  connected 
to  drum  heads,  the  area  to  be  stayed  shall  be  taken  as  the 
total  area  of  the  head  less  the  area  of  an  annular  ring  of 
width  d  measured  from  the  inner  circumference  of  the 
drum  shell. 

Par.  215 : 
In  the  first  line  op  Par.  215  insert  before  the  word 
"  heads  "  the  word  "  tube." 


March  Journal,  p.  239 

Par.  239 : 

Change  the  first  sentence  of  the  last  paragraph  of 
Par.  239  to  read  as  follows  : 

Where  an  unstayed  furnace  has  a  riveted  longitudinal 
joint,  it  may  be  of  the  lap  type  for  inside  diameters  not 
exceeding  30  in.,  irrespective  of  the  height  or  length  of  the 
furnace.  For  inside  diameters  not  exceeding  36  in.,  a 
riveted  longitudinal  joint  may  be  of  the  lap  type,  pro- 
vided the  furnace  does  not  exceed  36  in.  in  height  or 
length. 


March  Journal,  p.  240 

Par.  253 : 

In   the    seventh   line   of   Par.    253   before   the    word 

"  BOLTED "  insert  "  FIRMLY,"  AND  IN  THE  EIGHTH  LINE 
AFTER  THE  WORD  "  POSITION  "  INSERT  "  BY  TACK  BOLTS." 
In  the  NINTH  LINE  AFTER  THE  WORDS  "  TACK  BOLTS  " 
PLACE  A  PERIOD  AND  ELIMINATE  THE  REST  OF  THE  SEN- 
TENCE. 

Fig.  17rt: 

Change  the  first  word  op  the  caption  under  Fig.  17c(  to 
READ  "  Dimensions  "  instead  op  "  Proportions." 

Par.  256 : 

In  the  fourth  line  of  Par.  256  after  the  word  "  bolts  " 
INSERT  the  following  : 

to  hold  the  plates  firmly  together. 

In  THE  LAST  SENTENCE  OF  THIS  PARAGRAPH  OMIT  THE  WORDS 

"  The  tack  bolts  shall  be  not  over  12  in.  apart  and  " 

SO  that  the  sentence  will  begin  with  the  WORDS  "  A 

kivet." 

Par.  257 : 
In  the  SIXTH   line  op  Par.   257,  capitalize  the  word 

"  calking,"  to  begin  a  new  sentence. 
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Boiler  Code,  Page  66 

'  Pah.  261.     Ix   addition  to  the  revision  proposed  in  the 
March  -Journal  for  Par.  261,  which  appears  on  p.  240, 
make  the  following  changes  : 
Change  the  two  FORiirLAE  under  the  first  paragraph  of 
Par.  261  ix  the  Boiler  Code  to  read  as  follows: 


T.        •     ,      .                     {l  +  2iid) 
T  or  smgle  nns; :     IT'  = ?, 


tid 


I'or  ilouble  rings:      \\   =   ; f,  +  «« 

■it 

Below  the  formulae,  in  the  list  of  definitions  insert 
the  following: 

w  =  number  of  rows  of  rivets. 

In  the  definition  of  •'  *' "  insert  before  the  parenthesis 
the  following: 

in  single  or  double  shear. 

March  Journal,  p.  240 

Par.  268 : 

Change   the   last   PAR.iGRAPH   of   Par.   268   to   read   as 

FOLLO'iXS  : 

When  the  maxiniuni  allowable  working  jjressure  exceeds 
100  lb.  per  sq.  in.,  a  connection  riveted  to  the  boiler  to 
receive  a  flanged  fitting  shall  be  used  for  all  pipe  openings 
over  3  in.  pipe  size. 
Fab.  269 : 
In  the  third  line  op  Par.  269  after  the  word  "  reliev- 
ing "  CHANGE  THE  REST  OF  THE  SENTENCE  TO  READ  AS 
FOLLOWS  : 

capacity  of  2000  lb.  per  hour  or  less  is  required  by  the 
rules. 
Par.  272 : 

Add  a  new  sentence  at  the  beginning  of  Par.  272  to 
read  as  follows  : 

272  Safety  valves  shall  be  of  such  a  type  that  no  fail- 
ure of  any  part  can  obstruct  the  free  and  full  disehai'ge 
of  steam  from  the  valve. 


M.\RCH  Journal,  p.  241 

Par.  273 : 
In  the  fourth  line  of  Par.  273  ix  place  op  the  word 
"  riveted  "  insert  the  words  '■  irremovablt  secured."' 

Par.  274 : 
Change  the  second  sentence  of  Par.  274  to  read  as 
follows  : 

For  all  other  types  of  power  boilers,  the  minimum  allow- 
able relieving  capacity  shall  be  determined  on  the  basis 
of  5  lb.  of  steam  per  hour  per  sq.  ft.  of  boiler  heating  sur- 
face for  boilers  with  maximum  allowable  working  pres- 
sures above  100  lb.,  and  on  the  basis  of  3  lb.  of  steam  per 
hour  per  sq.  ft.  of  boiler  heating  surface  for  boilers  with 
maximum  allowable  working  pressures  at  or  below  100  lb. 
per  sq.  in. 

Par.  292: 
In  the  first  line  of  Section  3  op  Par.  292  change  the 

words     "  ball     checks  "     TO     "  CHECK     BALLS."        In     THE 

fourth  line  of  section  3  change  the  words  "  ball 
check  "  to  "  check  ball,"  and  omit  the  word  "  valve." 
Also  in  the  fourth  line  change  the  words  "  The 

ANNUT^US  AROUND  THE  BALL  "  TO  "  ThE  SPACE  AROUND 
EACH   BALL."      OmIT  THE  L.\.ST   SENTENCE  OP  THIS   SECTION. 

Omit  Section  4. 

Renumber  Section  5  to  read  Section  4,  and  in  the  sec- 
ond line  of  this  section  after  THE  WORD  "  OPENING  " 
insert  THE  words  "  OR  OTHERWISE  ARRANGED." 

Renumber  Section  6  to  read  Section  5. 

Renumber  Section  7  to  read  Section  6,  and  in  place  op 

THE   FIRST   sentence   INSERT   THE   FOLLOwInG  : 

The  balls  must  be  accessible  for  inspection. 

In  THE  SECOND  SENTENCE  OF  SECTION  7  (RENUMBERED  SEC- 
TION 6),  OMIT  THE  WORD  "  ALSO." 


March  Journal,  p.  242 

Par.  296 : 
In  next  to  the  last  line  op  Par.  296  insert  the  word 

"  the  "  BEFORE  "  exclusive." 


March  Journal,  p.  243 

P.ui.  345: 

In  the  second  line  of  Par.  345  before  the  word  "  wash- 
out "  insert  the  word  ■'  SUFFICIENT,"  AND  AFTER  THE 
WORD  "  HOLES  "  OMIT  "  FOR,"  AND  INSERT  THE  FOLLOW- 
ING : 

"  or  other  openings  to  permit." 

May  Jourxal,  p.  400 

Par.  254 : 
Cancel  the  revision  proposed  in  the  May  Journal  and 
ALLOW  Par.  254fa  to  remain  as  it  appears  in  the  March 
issue  op  The  Journal,  p.  243,  so  that  the  entire  Par. 
354  WILL  read  as  it  appears  in  the  March  Journal. 


March  Journal,  p.  243 

Table  9 : 
In  the  last  line  of  the  title  of  Table  9,  change  the 

WORD  "  OF  "  to  "  for." 

Par.  356 : 

Add  a  sentence  to  Par.  356  as  follows  : 

A  relief  valve  used  on  a  hot-water  heating  boiler  need 
not  have  a  lifting  device. 

March  Journal,  p.  243 

and 

May  Journal,  p.  400 

Par.  361 : 

Change  the  xext  to  the  last  sentence  in  Par.  361  to 

READ   as   follows  : 

Pipe  connections  to  gages  less  than  1  in.  pipe  size  shall 
be  of  brass,  copper  or  bronze  composition. 

March  Journal,  p.  244 

Par.  374 : 

Cancel  the  revision  of  Par.  3(4,  and  make  it  read  as  it 
appears  in  the  present  edition  of  the  Code. 

Par.  392 : 

Cancel  the  revision  of  Par.  392,  and  make  it  read  as  it 
appears  IX  the  present  edition  op  the  Code,  except 

THAT      WHERE      "  TaBLE      8  "      IS      MENTIONED      SUBSTITUTE 

"  Table  16." 

Par.  422: 

After  the  formula  in  Par.  422  insert  the  following: 
where 

TF  =  weight  of  steam  generated  per  hour,  lb. 
C  =  total  weight  or  volume  burned  per  hour  at  time 

of  maximum  forcing,  lb.  or  cu.  ft. 
H  =  heat  of  combustion  of  fuel,  B.t.u.  per  lb.  or  per 
cu.  ft.  (see  Par.  427). 


The  Pennsylvania  State  College,  Engineering  Expeiiment 
Station,  has  completed  a  reprint  from  the  annual  report  of 
1913-14,  in  which  are  set  forth  methods  of  purchasing  coal  by 
specification  and  of  sampling  coals  for  analyses.  The  subject 
is  treated  of  by  J.  A.  Moyer  and  J.  B.  Calderwood.  The  bul- 
letin gives  the  methods  of  gathering  coal  samples  as  used  by 
the  Bureau  of  Mines,  Interborough  Rapid  Transit  Co.,  New 
York  City,  United  States  Steel  Corporation,  General  Electric 
Co.,  and  Detroit  United  Railways,  and  also  methods  of  coal 
sampling  and  analyses  of  the  American  Chemical  Society  and 
of  The  American  Society  of  Mechanical  Engineers. 


SOCIETY  AFFAIRS 

A  Record  of  the  Current  Activities  of  the  Society,  Its  Members,  Council,  Committees, 

Sections  and  Student  Branches;  and  an  Account  of  Professional 

Affairs  of  Interest  to  the  Membership 


DURING  the  last  month  the  Secretary  has,  by  his 
attendance  at  local  meetings,  canned  both  to  the 
Sections  and  to  the  local  societies  the  evidence  of 
interest,  and  he  has  received  the  inspiration  of  those  meetings. 
The  most  impressive  thing  is,  that  this  war  is  making  a  people 
of  many  races  and  opinions — a  nation  with  a  common  and  not 
altogether  selfish  aim.  These  higher  purposes  and  thoughts 
have  not  been  suddenly  evolved,  quite  the  contrary.  It  needed 
but  this  crisis  to  bring  them  out.  The  master  mind  of  Presi- 
dent Wilson  has  expressed  them  and,  lo,  the  conduct  of  the 
World  War  has  changed ! 

It  is  peculiarly  consistent  with  the  ideals  of  the  several 
groups  of  the  engineering  profession  that  they  should  have 
joint  meetings,  by  virtue  of  the  tremendous  part  they  have 
in  the  prosecution  of  the  war  and  that  they  should  come 
together  more  intimately  than  ever,  and  that  all  should  con- 
secrate their  endeavor  on  the  altar  of  freedom. 

In  one  of  the  local  meetings  I  have  just  attended,  an  army 
officer  stated  that  up  to  the  last  spurt  of  our  troops,  as  I 
understood  it,  about  the  first  of  April,  fifty  per  cent  of  the 
expeditionary  foi'ces  were  engineer  troops. 

The  relation  of  the  engineer  to  the  war  is  vital.  He  has 
corresponding  responsibilities.  Our  standing  as  a  profession 
will  be  in  proportion  as  we  meet  them.  Self-sacrifice  is  the 
foundation  of  nobility. 

To  my  horror,  an  editorial  in  the  current 'number  of  an 
usually  excellently  edited  technical  jjaper  pleads  that  "  It 
becomes  the  duty  of  engineers  in  particular  to  combat  the 
theory  that  normal  construction  activities  must  be  curtailed 
because  of  the  war." 

Nothing  could  be  more  false.  A  simple  e  planation  will 
suffice  to  convince  everyone,  and  especially  the  engineer,  that 
all  activity  not  contributing  to  the  conclusion  of  the  war 
must  be  stopped. 

Belgium,  France,  England  and  Canada  are  100  per  cent 
efficient.     See  to  it  that  we  are  likewise. 

The  failure  of  the  United  States  to  live  up  to  her  produc- 
tion program,  while  caused  by  many  contributing  factors 
familiar  to  those  who  read  the  newspapers,  yet  is  due  funda- 
mentally to  the  general  lack  of  appreciation  of  each  indi- 
vidual person  in  this  country  of  the  fact  that  it  is  necessary 
to  cease  "  normal  construction."  Congress  is  making  huge 
appropriations,  but  not  much  more  than  half  last  year's  appro- 
priations have  been  expended  to  date  due  to  the  "  normal," 
"  business  as  usual "  demands  interfering  with  Government 
requirements. 

In  England  during  the  last  twenty  montlis  not  one  pleasure 
ear  has  been  manufactured!  Compare  this  with  a  recent 
statement  in  the  newspapers  that  otie  prominent  manufacturer 
in  the  United  States  had  cut  down  his  output  to  only  one-third. 
As  a  general  estimate,  at  the  present  time,  only  one-third  of 
the  labor  of  this  country  is  engaged  in  war  work. 

In  order  to  get  out  the  production  that  the  Congressional 
appropriations  provide  for,  we  must: 
a  Convert  all   our  activities  to  war  work 
h  Secure   an  increased   outpvit   of  each   individual,   either  by 
increased  rate  of  execution,  or  bv  longer  hours,  and 


(•  Secure  the  labor  of  10,000,000  more  people — what  is  termed 
"  dilution  of  labor  "  in  England. 

Failure  of  every  individual  man,  woman,  and  ( liild  to 
accept  the  absolute  cessation  of  all  "  noraial  construction  " 
postpones  that  much  the  date  of  victory. 

The  one  man,  more  than  any  other,  who  is  teaching  this 
lesson  to  the  nation  is  an  engineer,  Herbert  Hoover;  and 
while  he  is  putting  the  emphasis  on  food,  nevertheless  the 
principle  applies  to  every  activity  of  every  individual  and  is 
going  to  influence  the  ability  of  this  country  to  conclude 
this  war. 

When  we  are  about  to  do  anything  or  purchase  anything, 
we  should  ask  ourselves  if  we  can  do  without  it.  If  we  can, 
then  it  is  a  non-essential.  Obviously  this  applies  to  every  one 
of  our  families,  and  to  as  many  others  as  we  can  influence. 

To  sum  up,  we  must  unite  our  forces,  "  We  must  produce 
uKuc  1111(1  use  less — not  produce  more  or  use  less."  The 
sui)reme  effort  must  come  from  the  American  Nation.  Let 
us,  as  engineei-s,  lead. 

Calvin  W.  Rice, 


Secretary. 


Council  Notes 


ON  the  invitation  of  the  Pliiladelphia  Local  Committee, 
the  Council  paid  an  enjoyable  visit  to  Philadelphia  on 
Tuesday,  April  23.  The  program  was  announced  in  the  last 
issue  of  The  Joubn.a,l,  and  all  the  features  as  ai-ranged  were 
successfully  carried  out.  The  following  is  an  abstract  of  the 
business  meeting  which  was  held  in  the  afternoon . 

Abstract   of   Minutes 

The  following  members  were  present  at  the  Philadelphia 
meeting:  Charles  T.  Main,  President:  Wm.  H.  Wiley,  Treas- 
urer; John  A.  Stevens,  Spencer  Miller,  D.  S.  Jacobus,  Ira 
N.  Hollis,  John  Hunter,  John  H.  Bai-r,  Jesse  M.  Smith,  C.  H. 
Benjamin,  W.  F.  M.  Goss,  Arthur  M.  Greene,  Jr.,  C.  T. 
Plunkett,  D.  Robert  Yarnall,  L.  P.  Alford,  Chairman  Com- 
mittee on  Meetings;  L.  C.  Marburg,  Committee  on  Sections; 
Henry  Hess,  Chairman  StandunUzation  Committee,  and  Calvin 
AV.  Rice,  Secretary. 

Honorary  Vice-Presidents.  The  President  reported  the  ap- 
pointment of  Honorary  Vice-Presidents  for  the  following 
several  occasions: 

National  Industrial  Conference  Board,  Hotel  Astor, 
New  York,  April  18,  1918.  L.  P.  Alford,  the  President 
and  the  Secretary. 

Xational  Foreign  Trade  Council,  Cincinnati.  April  18 
to  20,  1918,  E.  A.  MuUer. 

League  to  Enforce  Peace,  Philadelphia,  May  16  to  18, 
1918,  R.  H.  Fernald  and  D.  Robert  Yarnall. 

Congratulations  to  Sir  John  A.  F.  Aspinall.  The  President 
reported  that  a  letter  of  felicitation  had  been  sent  to  Sir  John 
A.  F.  Aspinall.   Honorary  Member  of  the   Society,  upon  his 
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recent  election  as  president  of  tiie  Institution  of  Civil  Engi- 
neers. 

Belgian  Industrial  Mission.  The  President  was  instructed 
to  extend  the  welcome  of  the  Society  to  the  Belgian  Govern- 
ment Mission  on  Industrial  Management  about  to  arrive  in 
this  country  to  study  our  methods  and  apply  them  in  the 
reconstruction  of  Belgium  after  the  war.  The  Commission 
has  since  arrived  and  the  Society  has  had  opportunities  to 
assist  them  in  their  work,  and  the  Belgian  Minister  at  Wash- 
ington. His  Excellency  M.  de  Cartier,  has  expressed  his  thanks 
to  the  Society  for  its  efforts. 

Non-Essential  Industries.  In  response  to  a  request  of  the 
New  York  Local  Committee,  the  President  was  asked  to 
appoint  a  Committee  on  Readjustment  of  Industries  for  War 
Work — to  outline  a  plan  in  which  the  Society  can  best  aid  in 
readjusting  the  industries  of  the  country  to  meet  the  needs  of 
the  war,  and  to  report  back. 

Besearch  Committee.  The  following  sub-committees  were 
discontinued  and  discharged  with  thanks :  Clinkering  of  Coal, 
Materials  of  Electrical  Engineering,  and  Safety  Valves. 

Boiler  Code  Committee.  Boiler  Code  Interpretations  in 
cases  Nos.  187,  188  and  189  were  approved  with  slight  modi- 
fication and  ordered  printed. 

Electric  Welding  Council.  On  recommendation  of  the 
Boiler  Code  Committee,  the  following  Sub-committee  on 
Electric  Welding  was  appointed  to  cooperate  with  and  report 
to  the  Boiler  Code  Committee:  F.  L.  Fairbanks,  Chairman; 
F.  J.  Cole,  J.  A.  Dixon,  E.  R.  Fish,  S.  F.  Jeter,  N.  W. 
Kellogg,  William  E.  Kiesel,  Henry  Torrance. 

Steel  Boiler  Chains  Committee.  The  progress  report  of  the 
Committee,  which  is  a  joint  committee  with  the  Society  of 
Automotive  Engineers,  was  received  and  ordered  printed. 

Power  Test  Committee.  The  resignation  of  Mr.  E.  M. 
Herr  from  the  Advisory  Board  of  the  Power  Test  Committee 
was  received  with  regret,  and  Mr.  Francis  Hodgkinson  was 
appointed  in  his  stead. 

Engineering  Foundation.  It  was  voted  to  approve  the 
amendments  to  the  By-laws  of  the  United  Engineering  Society, 
providing  for  an  increase  in  the  number  of  the  members  of 
the  Engineering  Foundation  Board,  and  fixing  the  dates  of 
the  regular  meetings  of  the  Board. 

Anti-Efficiency  Legislation.  Letters  from  Mr.  Henry  E. 
Towne,  past-president  of  the  Society,  and  from  the  National 
Council  of  Industrial  Defense  called  attention  to  "  anti-effi- 
ciency "  riders  attached  to  appropriation  bills  now  before 
Congress,  wliich  would  exclude  from  all  Government  work 
time-study  methods,  bonus  systems,  etc.  The  President  re- 
ported that  the  Engineering  Council  was  alive  to  this  situa- 
tion, and  it  was  voted  to  heartily  approve  any  steps  taken 
by  them  tending  to  prevent  the  enactment  of  such  blighting 
legislation. 

Letter  from  C.  C.  Worthington.  A  letter  was  read  from 
Mr.  C.  C.  Worthington,  son  of  Henry  R.  Worthington, 
deceased  founder  of  the  Society,  giving  reminiscences  of  the 
Society  and  its  formation. 

Commission  to  Standardize  Screw  Threads.  The  Society 
having  been  notified  of  the  prospective  early  passage  of  a 
bill  to  create  such  a  commission  (since  passed  the  House, 
May  8),  it  was  voted  that  Past-President  Hartness  be  nomi- 
nated to  represent  the  Society  on  the  Commission  when 
authorized. 

National  Board  of  Fire  Underwriters.  In  response  to  the 
invitation  of  the  Board  the  President  was  authorized  to 
appoint  a  Committee  to  cooperate  with  them  in  the  standard- 
ization of  fire-hose  threads. 


Adjournment  was  taken  to  reconvene  on  May  17,  1918,  in 
New  York  City. 

Calvin  W.  Rice, 

Secretary. 

The  Spring  Meeting  is  On! 

By  the  time  The  Journal  reaches  many  of  our  members, 
sessions  of  the  Spring  Meeting  at  Worcester  will  be  in  progress. 
The  prospects  for  a  well-attended  and  useful  meeting  are  ex- 
cellent, and  it  is  expected  that  the  discussion  will  draw  out  a 
great  deal  of  information  that  will  be  of  material  benefit  to 
the  membership.  A  full  report  of  the  meeting  will  appear  in 
the  July  number  of  The  Journal,  including  an  account  of  the 
business  transactions,  the  discussion  upon  the  various  papers 
presented,  and  a  summary  of  the  topical  discussion  on  the 
fuel  situation,  concerning  which  a  great  deal  of  interest  has 
been  manifested,  showing  that  the  engineers  of  the  country 
appreciate  the  need  for  their  services  in  bringing  about  more 
economical  use  of  fuel  during  the  next  winter  season. 

The  features  of  the  meeting  were  fully  described  in  the  last 
issue,  and  are  here  summarized  for  the  benefit  of  any  who 
may  wish  to  refer  to  them  in  this  number  of  The  Journal. 

Date  of  Meeting,  June  4  to  7. 

Headquarters,  Hotel  Bancroft :  Part  of  the  sessions  will  be 
held  at  the  Hotel  and  part  at  Worcester  Polytechnic  Institute. 

Tuesday  Evening,  June  4 
Meeting   at   Hotel   Bancroft,   with   reception    following   at 
Worcester  Art  Museum. 

Wednesday  Morning,  June  5 
Business  Meeting,  at  which  several  important  reports  will 
be  presented. 

Addresses  on  Industries  of  New  England. 
Luncheon  at  Polytechnic  Institute. 

Wednesday  Afternoon 

Papers  contributed  by  the  Local  Sections  of  New  England 
and  the  Providence  Engineering  Society. 

General  Session,  at  which  technical  papers  wiU  be  presented. 

Session  relating  to  courses  of  instruction  in  Safety  Engi- 
neering. 

(Special  excursions  have  been  arranged  for  the  ladies,  includ- 
ing Tea  at  the  Tatnuck  Country  Club. 

Wednesday  Evening 
General  War  Session,  with  addresses  on  the  Procurement 
Program  of  the  United  States  Government. 

Evening  to  close  with  a  social  time  on  the  roof  garden  of 
the  Hotel. 

Thursday  Morning,  June  6 

Session  for  the  discussion  of  general  technical  papers. 
FHiel  Economy  Session. 
Vocational  Training  Session. 

Thursday  Afternoon 
Excursion  to  the  Norton  Company's  plant  to  inspect  the  com- 
munity houses  of  that  company.    Luncheon  served. 
Brief  session  on  Housing  for  Workmen. 

Thursday  Evening 
Dinner  at  the  Worcester  Country  Club. 

Friday,  June  7 

All-day  excursion  to  Camp  Devens,  Lexington  and  Concord, 
going  and  returning  by  automobile. 


FREDERICK   REMSEN   HUTTON 


FREDERICK  REMSEN  HUTTON,  Honorary  Secre- 
tary, Past-President,  and  for  twenty-three  years  Sec- 
retai-y  of  the  Society,  died  suddenly  from  heart  trouble 
on  Tuesday  morning,  May  14,  when  leaving  his  residence  in 
New  York  for  an  automobile  trip  to  the  country.  Services 
were  held  at  his  home  on  the  Friday  following,  attended  by 
many  personal  friends. 

Up  to  the  time  of  his  death  he  had  appeared  to  be  in  excel- 
lent health,  and  only  the  afternoon  before  had  been  in  the 
Society's  rooms,  so  that  his  death  came  as  a  shock  to  his  many 
friends,  who  had  only  so  lately  met  him  in  the  course  of  their 
every-day  duties. 

Professor  Hutton  was  born  in  New  York,  May  28,  1853. 
After  preparation  in  a  private  school  in  New  York,  he  entered 
Columbia  College,  receiving  the  degree  of  A.B.  in  1873.  After 
graduation  he  entered  the  School  of  Mines,  and  was  given  its 
degree  in  1876.  A  year  later  he  was  appointed  instructor  in 
mechanical  engineering  as  an  associate  of  the  late  Prof.  W.  P. 
Trowbridge.  This  was  the  first  recognition  which  Columbia 
gave  to  the  important  relations  of  mechanical  engineering  to 
other  engineering  courses.  He  entered  the  faculty  as  adjunct 
professor  in  1881  and  became  professor  in  1890.  Upon  the 
death  of  Professor  Trowbridge,  in  1892,  the  chair  of  engineer- 
ing which  he  had  occupied  was  divided,  and  professorships  in 
civil  engineering  and  electrical  engineering  were  added  to  the 
already  existing  professorships  of  mining  and  mechanical  en- 
gineering. Professor  Hutton  was  made  the  head  of  the 
mechanical  engineering  department,  which  he  directed  until 
July  1,  1907,  when  he  resigned,  and  in  appreciation  of  his 
valued  services  was  elected  professor  emeritus. 

At  the  time  of  Professor  Hutton's  election  to  the  presidency 
of  the  Society,  an  excellent  summary  of  his  work  at  Columbia 
was  prepared  by  Mr.  Fred.  J.  Miller,  editor  of  the  American 
Machinist,  and  published  in  that  journal,  from  which  the  fol- 
lowing is  taken : 

Perhaps  his  most  significant  achievement  during  these  years  of 
service  has  been  the  development  of  the  great  mechanical  labora- 
tories of  the  University,  during  the  period  from  1897  to  1900,  just 
subsequent  to  the  transfer  of  the  institution  from  the  downtown 
site  to  its  present  location  on  Morningside  Heights.  This  equip- 
ment includes  the  Baldwin  locomotive  mounted  upon  its  testing 
equipment,  the  triple-expansion  Allis-Reynolds  engine,  which  is  a 
three-stage  air  compressor,  and  the  hydraulic  equipment  of  the 
Henry  R.  Worthington  Laboratory.  A  conservative  estimate  of 
the  value  of  this  equipment  as  installed,  is  not  far  from  $100,000. 

It  has  been  the  professor's  belief  that  to  make  experiments  in 
illustration  or  confirmation  of  engineering  formulas  on  engines  or 
machines  of  small  size,  is  to  introduce  an  error  not  only  of  degree, 
but  of  kind,  and  that  therefore  the  units  should  be  of  sufficient  size 
to  guard  against  this  difficulty ;  and.  furthermore,  to  make  re- 
search into  new  fields  sufficiently  near  to  the  actual  conditions  of 
practice  so  as  not  to  prove  actually  misleading  when  their  results 
are  applied.  The  air  compressor  has  been,  with  him,  a  favorite 
form  of  laboratory  apparatus  by  reason  of  its  illustrating  to  the 
student  the  complete  cycle  of  generated  mechanical  energy,  its 
storage  in  compressed  air,  and  the  liberation  of  that  energy  in  a 
motor  having  a  cycle  similar  to  that  of  the  original  steam  cylinder. 
In  no  other  educational  institution  are  there  any  larger  units 
than  those  which  have  been  here  gotten  together. 

The  professor  is  also  an  earnest  exponent  of  such  a  method  of 
conducting  laboratoi'y  instruction  as  to  compel  the  student  to  exer- 
cise his  thinking  faculties,  not  only  in  devising  the  experiments 
and  connecting  up  the  apparatus,  but  in  the  interpretation  of  the 
results.  In  his  discussion  of  this  subject  he  has  referred  to  the 
more  formal  system  of  definite  instruction  to  the  students  by  the 
use  of  printed  logs  which  can  be  used  half  automatically  as  failing 
to  make  men  out  of  the  raw  material.  The  automatic  or  log 
method  he  has  called  the  "  cook-book  "  system. 


Profes.sor  Hutton  became  Secretary  of  the  Society  in  1883, 
three  years  after  its  organization,  which  was  a  critical  time  in 
its  history.  The  membership  was  less  than  400,  and  there  was 
great  diflficulty  in  meeting  expenses  from  the  small  sum  re- 
ceived for  dues,  so  that  initiation  fees  had  been  treated  as 
available  current  income.  The  previous  Secretary,  Mr.  Rae, 
had  received  no  salary  aiul  the  office  rent  had  been  provided 
by  reason  of  his  i-elations  with  Mr.  Henry  R.  Worthington, 
one  of  the  founder  members. 

Professor  Hutton  was  then  a  young  man  of  thirty,  Junior 
Professor  of  Mechanical  Engineering  at  Columbia  University, 


The  House  at  12  West  Thikty-fibst  Street;  the  Society's 

Headquarters  During  16  Ye.ars  of  Professor  Hutton's 

Secretaryship 

and  able  to  arrange  to  give  part  time  to  the  management  of 
the  Society  in  connection  ,with  his  duties  as  a  teacher.  He  was 
appointed  Secretary  in  March  at  a  salary  of  $1000  per  annum. 
The  Worthington  office  was  given  up  and  for  a  time  the  head- 
quarters were  in  Professor  Hutton's  study  at  Columbia  Uni- 
versity; but  it  was  soon  found  desirable  to  have  a  downtown 
office,  and  he  rented  at  his  own  expense  a  room  in  what  was 
known  as  the  Smith  Building,  at  15  Cortlandt  Street,  and  en- 
gaged an  assistant  whose  salary  he  also  paid.  Professor 
Hutton  states  in  his  History  that :  "  The  location  was  chosen 
for  its  nearness  to  the  ferry  and  approaches  through  Cort- 
landt and  Liberty  Streets,  which  were  then  the  downtown  en- 
trances to  the  city  from  New  Jersey  and  Pennsylvania.     The 
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stock  of  volumes  and  extra  stationery  were  taken  to  Columbia 
University  and  stored  in  a  dark  room  available  only  for  such 
uses.  The  office  furniture  of  that  modest  undertaking  was  a 
KeufiEel  and  Esser  drawing  table,  some  camp  chairs  and  a 
specially  designed  stationerj'  holder,  somewhat  along  the  lines 
of  the  revolving  bookcases.  There  was  no  typewriter  in  use 
for  more  than  a  year.  Later  a  bookcase  made  of  pine,  with 
certain  locked-up  cupboards,  was  added  to  receive  the  period- 
icals and  exchanges." 

From  that  time  on,  through  the  wise  management  and  strong 
personality  of  the  new  Secretary,  supported  by  the  staunch 
founder  members,  who  were  the  backbone  of  the  organization 
in  the  early  days,  the  Society  grew  and  prospered  consistently 
year  by  year,  and  one  by  one  its  many  problems  and  difficulties 


identitied  with  the  work  of  the  Society  and  foi-med  so  many 
jileasant  associations  with  the  members  who  came  to  the  meet- 
ings or  dropped  in  for  a  social  time.  The  wisdom  of  acquiring 
the  property  was  shown  when  it  was  sold  in  1906  for  $120,000, 
realizing  a  profit  of  nearly  .$60,000,  and  providing  a  fund 
which  was  a  most  helpful  factor  in  procuring  property  for  the 
new  Engineering  Societies  Building,  the  gift  of  Mr.  Carnegie. 

With  regard  to  the  house  on  Thirty-first  Street,  Professor 
Hutton  has  written : 

"  It  is  perhaps  difficult  at  this  day  and  with  the  present 
strength,  standing  and  income  of  the  Society  to  realize  what 
an  enormous  step  and  undertaking  the  purchase  and  respon- 
sibility for  that  house  were  to  the  modest  men  of  that  day.  If 
it  had  failed,  the  consequences  to  the  Society  would  have  been 


AtTDITOEIUM  AND  LiBRABy  OF  THE  HEADQUARTERS  AT  THIRTT-FIKST   STREET,   SO   CLOSELY  ASSOCIATED    WITH 

Professor  Hutton  in  the  Minds  of  Many  Older  Members 


were  overcome.  In  this  regard  Professor  Hutton  displayed 
the  same  broad  vision  of  future  possibilities  that  so  character- 
ized Professor  Thurston,  who  was  the  first  President.  This 
viewpoint  was  strongly  emphasized  by  Professor  Thurston's 
presidential  addresses,  which  are  recorded  in  the  Trans- 
actions. 

In  1890,  the  house  at  12  West  Thirty-first  Street  was  pur- 
chased for  .$60,000.  This  had  been  occupied  by  the  Academy 
of  Medicine,  now  located  on  Forty-third  Street,  and  was  ad- 
mirably adapted  for  a  Society;  but  its  acquirement  was  an 
ambitious  project  for  a  society  without  funds.  The  financing 
was  left  to  a  committee,  of  which  J.  F.  Holloway,  Stephen 
W.  Baldwin  and  Professor  Hutton  were  members. 

Bonds  were  taken  up  by  the  membership  to  the  amount  of 
$32,000.  A  few  of  the  older  and  wealthier  members  became 
guarantors  to  make  good  any  deficiency  should  the  Society  be 
unable  to  meet  its  obligations,  but  the,\'  were  never  called 
upon,  and  the  Academy  of  Medicine  took  a  mortgage  of 
$33,000.  Five  thousand  dollars  of  the  amount  raised  was  used 
for  alterations  and  furnishings. 

It  was  this  home  where  Professor  Hutton  became  so  eloselv 


most  disastrous.  Its  success  was  the  greatest  thing  that  ever 
happened  to  it  up  to  that  time  and  for  many  years." 

Professor  Hutton's  first  meeting  as  Secretary  was  the 
Cleveland  meeting  in  1883,  where  the  papers  were  for  the  first 
time  distributed  in  advance  by  means  of  galley  proofs,  with 
the  cuts  printed  on  separate  sheets.  From  time  to  time  other 
events  occurred  which  for  some  special  reason  were  particu- 
larly notable.  Among  these  was  the  trip  to  Europe  in  1889, 
which  had  a  wide  influence  in  giving  international  recognition 
to  the  Society  and  establishing  the  bond  of  professional  fel- 
lowship between  this  and  the  countries  visited.  Another  was 
the  Chicago  Meeting  of  1893,  at  the  time  of  the  Engineering 
Congress  held  during  the  Columbian  Exposition. 

Gradually  the  Society  outgrew  its  quartei-s  on  Thirty-first 
Street,  and  after  sixteen  prosperous  years  moved  to  the  splen- 
did Engineering  Societies  Building,  which  it  now  occupies  joint- 
ly with  the  other  engineering  societies.  Professor  Hutton  was  a 
member  of  the  Joint  Conference  and  Building  Committee  ap- 
pointed to  carry  out  the  generous  intention  of  Mr.  Andrew 
Carnegie  to  provide  a  necessary  building  for  the  use  of  the 
several  societies  and  a  building  for  the  Engineers'  Club,  and 
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to  plan  the  proposed  structures.  He  was  also  Secretary 
of  the  Building  Committee,  and  later  Secretary  of  the 
United  Engineering  Society.  From  the  fact  that  the  Civil 
Engineers  decided  to  remain  in  their  own  building  and  the 
Mining  and  the  Electrical  Engineers  had  no  buildings  of  their 
own,  a  great  many  meetings  of  the  Committee,  of  which  a  total 
of  seventy-four  were  held,  besides  numberless  conferences, 
took  place  in  the  house  of  the  Mechanical  Engineers  on  Thirty- 
first  Street,  and  during  the  construction  much  of  the  account- 
ing and  other  business  was  transacted  there. 

Professor  Hutton  was  one  of  the  Board  of  Trustees  of  the 
United  Engineering  Society,  which  is  the  holding  corporation 
for  the  building. 

At  the  end  of  twenty-three  years'  service  and  coincident  with 
the  removal  to  the  new  building.  Professor  Hutton  resigned  his 
position  as  Secretary.  He  felt  that  the  time  had  come  when 
the  Society  needed  the  full  time  and  energies  of  a  secretary, 
and  should  not  be  compelled  to  share  these  with  the  engineer- 
ing department  of  a  university.  It  seemed  proper  that  the 
retiring  secretary,  who  had  led  the  Society  from  the  modest 
beginnings  where  he  paid  the  office  rent  out  of  his  own  pocket 
up  through  the  successive  stages  of  development,  to  the  point 
where  it  constituted  a  prime  element  in  a  great  engineering 
headquarters  for  the  whole  country,  should  be  elected  to  the 
jjresidency.  He  was  made  President  for  the  year  1906-1907,  and 
officiated  in  that  capacity  for  the  first  time  at  the  Indianapolis 
Meeting  in  1907.  At  the  end  of  his  term  he  took  for  his  presi- 
dential address  the  subject  of  the  Mechanical  Engineer  and  the 
Functions  of  the  Engineering  Society. 

In  1908  he  was  elected  Honorary  Secretary,  under  the  con- 
stitutional provisions  which  created  such  an  office,  a  distinction 
which  he  held  until  his  death. 

With  his  varied  and  complex  duties  at  Columbia  University 
and  in  the  secretary's  office  of  the  Society,  it  was  impossible 
that  he  should  enter  largely  into  literary  productions,  but, 
nevertheless,  he  was  the  author  of  several  books  and  several 
papers  presented  to  the  Society.  The  earliest  of  these  was  an 
elaborate  monograph  on  Machine  Tools  for  the  Census  of  1880. 
At  that  time  technical  books  were  few  and  engineering  period- 
icals were  fewer,  and  this  treatise  on  machine  tools  stood  out 
as  one  of  the  important  documents  of  the  time,  and  was  used 
by  engineering  schools  for  the  instniction  of  their  students. 

He  wrote  two  textbooks,  on  Mechanical  Engineering  of 
Power  Plants  and  on  the  Gas  Engine.  A  distinctive  and  Valu- 
able feature  of  the  former  was  the  summarizing  of  the  advan- 
tages and  disadvantages  of  the  various  types  and  combinations 
of  apparatus  used  in  power  plants.  He  was  editor  for  en- 
cyclopedias and  dictionaries,  notably  the  Century,  of  1911. 

Fortunately  for  the  Society,  Professor  Hutton  was  prevailed 
upon  to  write  its  history,  which  was  issued  by  the  Society  in  a 
handsome  illustrated  volume  in  1915.  While  the  volume  is 
in  no  sense  biographical  of  any  one  individual,  and  refers  to 
Professor  Hutton  by  name  in  only  a  few  instances,  it  must, 
nevertheless,  be  regarded  as  largely  a  history  of  his  own 
endeavors  and  accomplishments,  and  will  long  remain  a  valued 
and  cherished  volume  to  many  of  his  friends  and  fellow-mem- 
bers. Special  attention  should  be  called  to  the  chapter  on 
Some  Principles  of  Society  Philosophy,  which  embodies  a  re- 
markably comprehensive  statement  of  the  stages  of  develop- 
ment of  a  great  engineering  society  and  the  principles  under- 
lying them. 

In  1911  Professor  Hutton  served  as  consulting  engineer  to 
the  Department  of  Water,  Gas  and  Electricity,  New  York  City, 
and  from  1905  to  1911  was  vice-chairman  of  the  Museum  of 
Safety.    He  was  consulting  engineer  to  the  Automobile  Club 


of  America  and  chairman  of  its  Technical  Committee  from 
1912,  in  which  capacity  he  supervised  the  important  testing 
work  conducted  by  the  club  in  its  laboratory.  He  was  one  of 
the  first  engineers  to  use  an  automobile  and  to  enter  into  a 
study  of  automobile  construction. 

In  many  ways  since  serving  as  President,  Professor  Hut- 
ton has  been  active  in  Society  affairs,  particularly  as  a  member 
of  the  Committee  on  Constitution  and  By-Laws.  In  this  work 
he  endeavored  to  meet  in  a  broad  and  progressive  spirit  the 
new  conditions  which  were  imposed  upon  the  Society  by  its 
growth  and  expansion  into  various  fields  of  activity  and  the 
establishment  of  its  many  Sections.  He  had,  as  always,  a  clear 
vision  of  the  future  and  laid  his  plans  accordingly.  He  was 
also  a  member  of  the  John  Fritz  Medal  Board  of  Award.  His 
interest  in  young  men  was  evidenced  by  his  service  on  the 
Student  Branch  Committee  of  the  Society.  He  has  often  pre- 
sided at  meetings  and  represented  the  Society  on  special  occa- 
sions, which  he  always  did  with  a  distinction  and  grace  of 
manner  peculiarly  his  own.  Here,  as  on  all  occasions,  his 
felicity  of  expression  and  ready  wit,  his  cordiality  and  withal 
his  dignity,  were  strong  characteristics. 

In  1882  Columbia  conferred  upon  him  the  degree  of  Ph.D. 
and  in  1904  the  degree  of  Sc.D.,  which  is  the  highest  distinc- 
tion which  the  University  places  upon  one  for  scientific  and 
engineering  training. 

Professor  Hutton  is  survived  by  Mrs.  Hutton,  who  has  so 
often  been  present  with  him  at  the  Society's  social  functions; 
and  two  sons.  Dr.  Left'erts  Hutton,  now  regimental  surgeon  in 
the  army,  with  rank  of  Major,  and  Maneius  S.  Hutton. 

The  following  are  letters  of  appreciation  received  from 
friends  of  Professor  Hutton,  members  of  the  Society. 

LETTERS  OF  APPRECIATION 

There  was  uo  oue.  in  my  estimation,  who  contributed  more  to 
the  successful  upbuilding  of  the  Society  than  did  Professor  Hutton. 
He  was  absolutely  untiring  in  his  efforts,  and  even  when  he  had 
gone  to  the  mountains  for  his  well-deserved  summer  rest,  he  kept 
the  interests  of  the  Society  before  him,  and  was  of  the  greatest 
assistance  in  its  work. 

Professor  Hutton's  services  as  Chairman  of  the  Committee  on 
Constitution  and  By-Laws  showed  the  greatest  interest  and 
devotion.  These  documents,  under  which  we  are  at  present  acting, 
are  evidences  of  his  handiwork  and  wise  judgment  in  almost  every 
line. 

There  is  much  more  I  could  say,  but  as  there  will  be  plenty  of 
testimony  from  others  I  will  only  add  that  the  Society  showed  its 
appreciation  of  his  efforts  in  its  behalf  by  conferring  upon  him 
all  the  honors  within  its  gift.  The  history  of  its  early  struggles, 
which  Professor  Hutton  wrote  personally,  remains  as  a  monument 
to  his  memory ;  and  indeed  it  would  be  hard  to  look  into  the 
archives  of  the  Society  without  finding  some  evidence  of  his  work. 

Wm.  H.  Wiley. 

In  the  death  of  Frederick  R.  Hutton,  we  have  lost  one  who  has 
most  worthily  represented  the  Society  in  its  ideals,  traditions  and 
active  work. 

During  all  of  the  years  of  service  as  Secretary,  President,  and 
Honorary  Secretary,  he  was  unremitting  in  his  efforts  to  have  the 
activities  of  the  Society  maintained  on  a  high  plane,  both  among 
its  own  membership  and  their  relations  to  the  public. 

It  was  always  he  who  was  called  upon  to  represent  the  Society 
on  special  occasions,  which  he  did  with  such  rare  grace  and  won- 
derful expression. 

He  has  always  seemed  to  be  an  integral  part  of  the  Society.    We 

shall   all   miss  him,   particularly  those   who   have  been   associated 

with  him  these  many  years. 

Charles  T.  Main. 

The  American  Society  of  Mechanical  Engineers  in  parting  with 
Frederick  Remsen  Hutton  loses  one  of  its  best  beloved,  highly 
respected  and  most  valuable  members. 

No   man    has   done   more   than    he    in    guiding    and    keeping    the 
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Society  to  its  high  ideals.  lu  the  earlier  years  he,  with  other 
high-minded  engineers,  set  the  standards  of  these  ideals.  He  was 
ever  watchful  that  they  be  not  lost  to  view. 

His  devoted  and  willing  services  to  the  Society  as  Secretary, 
President,  Member  of  Council,  in  many  committees  and  notably 
in  the  Committee  on  Constitution  and  By-Laws,  have  left  their 
indelible  imprint  on  the  history  of  the  Society. 

The  Society  will  long  remember  and  greatly  miss  his  wise 
counsel,  his  genial  manner  and  gentlemanly  bearing,  always  fair 
and  considerate. 

May  his  influence  still  remain  with  us. 

Jesse  M.  Smith. 

We  who  for  years  have  been  active  in  the  A.S.M.E.  heard  with 
profound  sorrow  of  the  death  of  Dr.  Hutton.  for  many  years  the 
efficient  Secretary  of  our  Society  and  then  President  and  Honorary 
Secretary. 

The  Society  owes  a  real  debt  of  gratitude  to  Dr.  Hutton  for  his 
services  so  effectively  and  tactfully  rendered  to  the  Society  and 
the  cause  of  engineering  in  general. 

Alex.  C.  Htjmpheeys. 

All  of  us  who  knew  him  well  can  but  deeply  mourn  the  untimely 
death  of  our  genial  friend.  Professor  Hutton.  Leaving  to  others 
an  expression  of  appreciation  of  his  work  as  a  teacher,  a  research 
worker,  a  writer  and  one  of  the  most  successful  of  secretaries  of 
a  great  engineering  society,  I  will  speak  of  his  kindly  spirit,  his 
gracious  manner  and  his  attainments  and  accomplishments,  in 
music,  in  oratory  and  in  other  lines  of  social  and  domestic  life. 
His  talk  and  his  work,  moreover,  were  spiced  with  a  vein  of 
humor  which  made  him  a  delightful  companion.  All  of  this  per- 
sonal equipment  doubtless  tended  toward  the  success  of  his  earnest 
life  work  in  connection  with  the  many  branches  in  which  he  was 
so  ardently  engaged. 

Oberlin  Smith. 

Those  of  us  who  know  something  of  the  situation  in  1883,  when 
Professor  Hutton  became  Secretary  of  The  American  Society  of 
Mechanical  Engineers,  realize  just  what  his  work  meant  to  us 
and  what  it  will  continue  to  mean  so  long  as  the  Society  exists. 

Called  to  assume  charge  of  its  affairs  at  a  time  when  its  finances 
were  inadequate  to  its  expenses,  when  its  publications  were  in 
arrears,  when  its  membership  was  small  and  scarcely  increasing, 
when  its  future  lay  in  the  balance,  he  gave  to  its  recuperation  an 
effective  energy  which  never  slackened  for  more  than  twenty  years. 
and  which,  more  than  any  other  thing  made  the  Society  what  it  is 
today. 

In  those  days  Professor  Hutton  was  the  Society,  for  the  able 
men  who  stood  back  of  him  could  give  but  a  small  portion  of 
their  time  to  its  affairs,  while  he  stood  before  the  membership  as 
the  one  man  who  knew  them  all,  greeted  them  all,  welcomed  them 
all,  whose  presence  put  life  into  otherwise  dreary  meetings,  and 
whose  judgment  and  untiring  effort  finally  put  the  Society  in  a 
position  where  he  could  relinquish  its  guidance  to  others  with  a 
position  so  fully  assured  that  failure  had  become  impossible. 

Henby  Habrison  Suplee! 

The  sudden  death  of  our  old-time  friend  and  Honorary  Secre- 
tary of  the  Society,  Professor  Hutton,  is  indeed  sad  news,  and 
while  I  cannot  at  this  moment  do  more  than  to  express  my  sorrow 
and  sympathy  in  this  loss,  to  his  family,  to  the  Society  and  to  his 
many  personal  friends,  by  so  sudden  a  termination  of  his  active 
life,  and  to  state  how  greatly  we  shall  all  miss  his  ready  and  well- 
chosen  words  when  voicing  the  feeling  and  sentiments  of  the 
members  of  the  Society  at  meetings,  as  Secretary  and  as  President, 
or  at  our  many  functions,  abroad  as  in  1889.  or  in  this  country. 

The  results  of  the  work  he  did  in  building  up  the  prestige  of  the 
Society  during  its  earlier  years,  and  for  many  years  since,  while 
he  was  Secretary,  are  manifest  in  the  position  which  the  Society 
now  holds  in  the  broad  field  of  engineering. 

His  uniform  courtesy  and  cheerfulness  under  many  trying  con- 
ditions, will  also  be  gratefully  remembered  by  all  whose  good 
fortune  it  has  been  to  know  him  personally.  I  certainly  feel  that 
in  his  death  is  the  loss  of  a  friend. 

Geo.  M.  Bond. 

I  am  confident  that  all  the  members  of  the  A.S.M.E.,  from  the 
time  when  Professor  Hutton  first  became  Secretary,  have  pleasant 
and  delightful  memories  of  him  as  our  secretary  and  friend.     His 


excellent  and  expert  use  of  the  English  language  was  a  continual 
example  to  those  of  us  who  made  .so  many  mistakes  in  our  use  of 
the  mother  tongue,  and  I  believe  we  all  use  better  language  from 
having  heard  him  speak.  As  an  example,  one  item  of  his  literary 
work  is  shown  in  the  i-esolutions  given  by  our  Society  to  our 
British  cousins  following  the  acceptance  of  the  invitation  of  the 
British  Society  in  1910.^  Professor  Hutton's  keen  sense  of  humor 
always  kept  us  in  good  spirits.  I  remember  on  the  occasion  of 
our  Annual  Meeting  in  1S9S  in  the  old  .society  house  on  31st 
Street,  when  I  was  sitting  beside  him,  one  of  the  largest  members 
began  to  get  up  to  discuss  a  subject  then  before  the  Society  and  I 
whispered  to  Professor  Hutton,  "  He  will  now  tell  us  what  he  did 
twenty-five  years  ago."  The  member  began  his  remarks — "  In 
1872,"  and  Professor  Hutton  instantly  turned  to  me  and  said. 
"  You're  wrong,  it's  twenty-six." 

The  pleasant  and  delightful  memories  of  Professor  Hutton  would 
fill  a  large  volume  and  I  wish  those  interesting  episodes  in  his  life 
which  made  us  all  happier  were  published.  We  all  mourn  his 
death  and  we  all  will  cherish  his  memory. 

Worcester   R.   Waeneb. 

Professor  Hutton's  sudden  death  is  a  great  shock  to  me,  particu- 
larly because  when  1  saw  him  last,  which  was  during  the  Decem- 
ber, 1917.  meeting  of  the  Society,  in  New  York,  he  appeared  to 
be  in  splendid  health,  and  full  of  his  usual  energy  and  spirit. 

I  know  that  the  older  members  of  the  Society  fully  realize  and 
thoroughly  appreciate  how  much  of  the  Society's  present  prosperity 
and  high  standard  is  due  to  Professor  Hutton's  devoted  service 
during  the  long  term  of  years  which  he  served  as  its  Secretary.  I, 
as  President  of  the  Society,  enjoyed  greater  opportunities  of  know- 
ing, and  thus  appreciating,  not  only  his  work,  but  the  loyal  spirit 
and  unselfish  devotion  to  his  duties,  and  also  his  wonderful  tact 
and  patience  in  meeting  the  many  trying  conditions  which  so 
constantly  occurred. 

The  Society  has  passed  through  several  strenuous  periods,  to 
emerge  from  each  one  stronger  and  more  useful  to  its  membership, 
and  therefore  to  the  whole  engineering  profession.  One  such 
period  occurred  during  my  presidency  in  1891,  when  it  became 
evident  that  its  rapidly  increasing  growth,  not  only  in  membership, 
but  also  in  the  field  of  the  Society's  activities,  and  consequent 
usefulness,  made  a  greater  revenue  imperative ;  therefore  the 
question  of  lessening  its  activities  and  thus  restricting  the  benefits 
to  be  derived  from  membership  in  it.  or  augmenting  its  income 
through  increased  dues,  became  a  vital  one.  While  the  situation 
would  seem  to  have  been  a  plain  one.  the  views  of  the  membership 
were  not  at  all  alike — all  earnest  in  their  desire  for  the  Society's 
good,  but  differing  as  to  the  proper  ways  and  means.  Secretary 
Hutton's  position  was  a  trying  one.  and  only  a  man  possessing 
his  courage  and  certainty  of  being  above  just  reproach,  joined  with 
never-ending  patience  and  willingness  to  acknowledge  the  right  of 
others  to  hold  views  differing  widely  from  his  own.  could  have  met 
the  situation  in  so  successful  a  manner  as  he  did. 

Robert  W.  Hunt. 

I  have  no  doubt  whatever  that  the  entire  Society  shares  with 
the  Council  a  deep  regret  over  Professor  Hutton's  death.  His 
connection  with  the  foundation  of  our  Society  and  his  long  service 
to  the  Society  and  the  individual  members,  have  given  us  all  a 
deep  sense  of  gratitude  for  his  effective  work  in  putting  the  science 
of  mechanical  engineering  upon  a  professional  basis.  I  consider 
that  his  most  important  contribution.  I  feel  a  strong  personal  loss 
through  a  long  acquaintance  with  him  as  a  teacher  at  Columbia. 
He  ought  to  stand  to  us  all  as  the  finest  type  of  teacher,  servant 
of  the  public,  gentleman  and  scholar. 

Ira  N.  Holms. 

Dr.  Hutton's  death  removes  a  familiar  and  beloved  personality 
from  the  activities  of  the  Society.  To  those  of  us  who  had  enjoyed 
the  privilege  of  his  friendship  from  the  early  days  of  the  Society 
it  counts  as  a  personal  bereavement. 

For  many  years  his  work  as  Secretary  made  him  the  outstanding 
feature  in  the  Society.  Presidents  and  councillors  had  their  day 
and  passed  on,  often  unknown  personally  to  the  majority  of  the 
members,  but  he  remained,  known  to  almost  every  member.  He 
was  admirably  fitted  for  the  work  by  his  a'bUity  and  engineering 
knowledge,  but  above  all  by  his  social  qualities.  His  wonderful 
memory  and  sympathetic  interest  were  a  powerful  aid  in  keeping 
up  the  membership  in  our  days  of  adolescence  and  struggle.     Nor 
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did  they  lose  their  charm  in  more  recent  times  when  he  had,  with 
advancing  years,  reduced  his  activity  but  not  his  interest ;  his 
position  as  Honorai-y  Secretary  affording  large  opportunity  for 
their  exercise. 

Other  tributes  will  undoubtedly  speak  of  his  broad  culture,  his 
great  felicity  of  expression,  and  his  active  detailed  work  for  more 
than  a  score  of  years  in  caring  for  the  interests  of  the  Society 
and  establishing  the  tone  of  the  Teansactions  at  a  high  level. 
To  those  of  us,  however,  who  attach  great  importance  to  the 
human  side,  it  will  always  seem  that  his  greatest  work  was 
in  the  promotion  of  acquaintance  and  good  feeling  among  the 
members,  thereby  assuring  a  steady  growth  in  numbers  and  in 
ispril  de  coriis.  It  is,  perhaps,  not  going  too  far  to  say  that  the 
Society  is  his  monument. 

W.  M.  McFarland. 

In  the  passing  from  earth  of  Professor  Button  I  have  lost  a 
warm  personal  friend.  The  American  Society  of  Mechanical  Engi- 
neers has  lost  one  of  its  devoted  and  untiring  members,  the  engineer- 
ing profession  a  distinguished  representative  and  the  country  one 
of  its  best  and  most  able  citizens. 

I  have  known  Professor  Hutton  ever  since  the  Cleveland  Meet- 
ing in  1883,  the  first  that  he  attended  as  Secretary.  At  that  meet- 
ing he  showed  those  qualities  that  have  meant  so  much  to  the 
Society  in  the  quarter  of  a  century  during  which  he  was  Secretary. 
Both  in  this  country  and  in  foreign  countries  we  have  always  been 
proud  of  the  part  he  has  taken  in  representing  the  Society  and  the 
engineering  profession,  and  in  these  later  years  as  Honorary  Sec- 
retary he  has  ever  been  ready  to  devote  his  time  and  thought  to 
the  problems  of  the  Society.  Among  the  many  important  services 
he  rendered  was  the  writing  of  the  valuable  history  which  we  now 
possess,  and  in  the  great  progress  that  has  been  made  in  recent 
years  in  coordinating  the  various  branches  of  the  engineering  pro- 
fession he  has  always  been  most  helpful  and  sympathetic. 

His  life  was  one  of  service  to  his  fellow  men  and  in  the  highest 
sense  he  was  a  noble  Christian  gentleman. 

Ambrose  Swasey. 

My  acquaintance  with  Professor  Hutton  began  with  my  member- 
ship in  the  Society.  His  efficiency  as  the  Society's  Secretary  early 
made  an  impression  upon  me  which  the  passage  of  years  and  the 
riper  acquaintance  incident  thereto  have  not  impaired.  He  was 
masterful  in  presenting  the  business  of  a  meeting :  in  voice  and 
manner,  in  skill  and  courtesy,  he  was  altogether  charming  and  his 
presence  made  significant  proceedings  which  without  him  would 
have  passed  without  notice.  His  theories  concerning  the  conduct 
of  Society  affairs  were  based  upon  broad  conceptions  and  generous 
procedures.  Probably  few  of  our  younger  members  appreciate  the 
extent  to  which  in  the  early  days  Professor  Hutton  contributed  to 
the   Society's  upbuilding. 

W.  P.  M.  Goss. 

Through  the  death  of  Professor  Hutton  the  Society  has  lost  one 
of  the  grand  Old  Guard  who  founded  and  brought  it  to  its  present 
position  and  power.  Always  working  with  its  welfare  at  heart,  the 
Society  will  be  forever  a  living  monument  to  his  endeavors.  His 
cheerfulness  and  fair-mindedness  overcame  many  an  obstacle  that 
might  have  led  to  disaster  in  less  tactful  hands.  He  will  be  re- 
membered with  honor  by  all  and  by  his  most  intimate  friends  as  a 
scientist  who  nurtured  the  flower  of  faith,  a  truly  Christian 
gentleman. 

D.  S.  Jacobus. 

The  following  telegrams  were  received : 

My  belief,  based  on  thirty-five  years'  membership  in  our  Society, 
is  that  Professor  Hutton,  by  his  delightful  personality,  alert 
sympathy,  remarkable  memory  of  men's  faces,  and  kindly  greet- 
ings to  all.  no  less  than  by  his  engineering  knowledge,  contributed 
tenfold  more  than  any  other  one  man  to  the  success  of  our  great 
Society  in  the  formative  period  of  its  first  twenty  years.  I  deeply 
mourn  his  loss. 

John  R.  Freeman. 

Professor  Hutton  still  lives.  The  prestige  of  the  Society 
resulting  from  his  twenty-five  years  of  effort  as  Secretary  was  the 
foundation  for  the  Society's  further  scope  and  usefulness.  As  an 
influential  officer  of  one  founder  society  and  Secretary  of  the 
United  Engineering  Society  during  its  formative  period.  Professor 
Hutton  therefore  contributed  in  a  large  way  to  the  enhancement 
of   the   engineering    profession    in    America. 

Calvin-  W.  Rice. 


In  the  passing  away  of  Professor  Hutton  The  American  Society 
of  Mechanical  Engineers  has  lost  not  only  one  of  its  honored  mem- 
bers ;  not  only  one  of  the  first  authorities  in  the  science  of  engi- 
neering ;  and  not  only  one  whose  work  and  personal  influence  will 
undoubtedly  be  considered  by  future  historians  of  the  Society  as 
most  potent  in  molding  the  character  of  the  Society  toward  these 
highest  standards  to  which  it  will  ever  be  faithful,  but  it  has  lost 
one  of  its  most  beloved  and  esteemed  members,  and  one  who  was 
ever  radiant  with  that  cordiality  and  inspiration  so  essential  in 
the  building  of  a  society.  It  leaves  an  example  to  the  remaining 
members,  especially  the  younger  and  more  active  members,  of  the 
noblesse  and  great  value  of  Professor  Hutton's  characteristics  to 
the  success  of  the  Society  and  the  country  that  it  represents  and 
serves. 

James  Haetness. 

One  of  the  saddest  messages  received  in  many  years  was  the 
announcement  of  the  passing  away  of  our  past  President  and 
associate.  Professor  Hutton.  I  have  been  a  guest  at  his  fireside 
and  always  made  welcome  there.  Our  Society  owes  much  of  its 
high  standing  to  our  good  friend  who  has  gone  from  among  us  and 
his  memory  will  always  be  cherished  by  its  members. 

John  A.  Brashear. 


Classification  of  Trade  Personnel 

A  work  of  almost  incalculable  value  in  classifying  trades 
has  been  completed  for  the  War  Department  by  John  J.  Swan, 
Mem.Am.Soc.M.E.,  of  the.  Trade  Test  Division  of  the  Com- 
mittee on  Classification  of  Personnel  in  the  Army.  It  is 
known  as  War  Department  Document  aid  in  classifying  skilled 
men  who  may  be  drafted  or  enlisted  into  the  National  Army, 
so  that  the  right  men  can  be  selected  for  any  required  occupa- 
tion in  connection  with  the  technical  departments  of  the  army. 

There  are  565  classifications,  each  of  which  is  defined  both 
as  to  the  duties  to  be  performed  and  the  qualifications  of  a 
well-trained,  high-grade  man  or  journeyman  (this  is  sometimes 
an  expert  or  a  foreman)  who  can  do  the  work  required.  The 
classification  also  gives  the  nearest  equivalent  or  substitute 
occupations  which  can  be  drawn  from  in  ease  it  is  necessary 
to  secure  an  additional  supply  of  any  particular  kind  of  labor. 

This  is  probably  the  first  elaborate  vocational  analysis  which 
has  been  published.  The  system  has  been  l.aken  up  by  the 
U.  S.  Department  of  Labor,  and  is  being  used  first  of  all  to 
cover  the  munitions  industries,  but  later  wUI  be  applied  to  all 
trades  and  industries.  It  has  also  been  adopted  by  a  large 
number  of  manufacturing  firms.  Only  those  who  have  at- 
tempted such  a  task  can  appreciate  the  amount  of  work 
involved  in  compiling  so  large  a  mass  of  material. 

Submarine  Engineer  Officers  Wanted 

The  Navy  is  in  need  of  professional  engineers  for  submarine 
duty,  not  over  35  years  old  and  physically  strong.  The  quali- 
fications include  citizenship  in  the  United  States,  the  degree  of 
mechanical,  electrical  or  mining  engineer  from  a  university  of 
recognized  technical  standing,  and  at  least  two  and  one-half 
years'  practical  engineering  experience.  The  candidates 
selected  will  be  commissioned  Ensign  in  the  U.  S.  Naval  Re- 
serve Force,  and  will  be  sent  to  the  Naval  Academy  and  to  the 
Submarine  School  in  New  London  for  a  special  technical 
course. 

Engineers  subject  to  the  Selective  Draft  Law  and  those  now 
in  the  Army  are  eligible.  Letters  from  at  least  three  re- 
sponsible personal  acquaintances  must  accompany  each  ap- 
plication. Address  the  American  Engineering  Service  of  the 
Engineering  Council,  Room  903,  29  West  39th  St.,  New  York 
City.    Early  responses  are  requested. 
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Tribute  to  John  Porterfield  Sparrow 

At  a  recent  meeting  of  the  Committee  on  Flanges  and  Pipe 
Fittings  of  which  the  late  John  Porterfield  Span'ow  was  chair- 
man at  the  time  of  his  death  and  whose  obituary  notice  was 
published  on  page  328  of  The  Journal  for  April,  the  follow- 
ing tribute  was  paid  to  his  memory : 

John  Porterfield  Sparrow,  Chief  Engineer  of  the  New  Xork  Edi- 
son Company,  a  member  of  the  American  Society  of  Mechanical 
Engineers  and  Chairman  of  its  Committee  on  Flanges  and  Pipe 
Fittings,  died  March  1.8,  1918. 

Mr.  Sparrow  was  one  of  the  best-known  mechanical  engineers  in 
the  United  States,  particularly  in  the  modern  power-station  field. 

His  deep  study  into  the  intricate  details  of  his  work  have  brought 
forth  improvements  and  economy  in  the  power-plant  field  of  ines- 
timable benefit  to  mankind. 

His  patience,  courtesy,  sterling  honesty  and  ripened  judgment 
were  sources  of  pleasure  to  all  who  came  in  contact  with  him. 

His  death  is  a  severe  loss  to  this  Committee,  which  can  only  be 
filled  by  the  softening  influence  of  time. 


Great  Canadian  Reflecting  Telescope 

Every  member  of  the  Society  feels  a  personal  pride  in  the 
successive  scientific  attainments  of  "  Uncle  John  "  A.  Brashear, 
who  became  endeared  to  so  many  during  the  year  of  his 
presidency.  A  few  have  known  of  the  suspense  under  which 
he  has  been  laboring  in  the  difficult  task  of  grinding  and  pol- 
ishing the  glass  for  the  great  Canadian  Reflecting  Telescope; 
and  all  shottld  now  know  of  his  happiness  and  relief  at  the 
successful  completion  of  this  undertaking.  Not  only  is  the 
glass  finished,  but  it  has  safely  arrived  at  the  Canadian  ob- 
servatory at  Victoria,  B.  C.  In  a  letter.  Dr.  Brashear  writes : 
"  The  glass  reached  its  destination  in  less  than  six  days  after 
I  bid  it  good-bye  on  the  car  in  Pittsburgh,  a  trip  of  2200  miles. 
You  bet  Uncle  John  and  his  son-in-law  and  some  others  are 
happy  over  this  '  news,'  after  three  years  and  eight  months." 
The  following  article  from  a  Pittsburgh  paper  gives  some 
interesting  facts : 

This  precious  glass,  which  took  nearly  four  years  in  the  grind- 
ing, polishing  and  correction  of  its  accurate  parabolic  surface,  le- 
quired  great  care  in  packing  and  shipping,  the  glass  disk  alone 
weighing  2%  tons,  and  in  its  iron  cell  nearly  three  tons ;  the 
packing  case  weighed  not  far  from  a  ton. 

The  order  for  the  big  disk  of  glass  was  given  to  the  St.  Gobain 
glass  works  in  France,  but  it  was  cast  in  their  factories  at  Char- 
leroi  in  Belgium,  sent  to  Antwerp,  placed  on  the  ship,  the 
Vaterland,  and  left  Antwerp  just  a  week  before  Germany  declared 
war. 

The  first  grinding  of  the  glass  required  over  two  months.  This 
was  done  to  get  it  into  shape  for  the  finer  grinding  and  polishing. 
About  four  hundred  pounds  of  glass  were  removed  from  the  upper 
and  lower  surfaces  and  the  edges,  leaving  the  dimensions  as 
follows :  Diameter,  73  in. ;  thickness,  12  in.  ;  opening  in  center. 
10%  in.  in  diameter;  curvature,  a  radius  of  60  ft.;  the  focal 
length  of  the  telescope  used  in  the  Newtonian  form,  30  ft. ;  in 
the  Cassegrain  form,  about  108  ft. 

After  this  preliminary  woik  on  the  great  glass,  it  was  taken 
to  the  basement  of  the  workshop,  where  the  temperature  condi- 
tions could  be  kept  constant,  and  where  the  great  tube  with  its 
double  walls  had  been  constructed  on  which  all  the  final  tests 
were  made.  Here  Mr.  McDowell  took  entire  charge  of  the  polish- 
ing and  correction  of  the  parabolic  front  surface,  having  as  his 
right-hand  assistant,  Mr.  Fred  Hageman. 

After  polishing  for  a  few  hours  with  a  large  polisher,  the  glass 
had  to  be  lifted  into  the  testing  tube,  and  an  interval  of  at  least 
10  hours  had  to  be  allowed  before  the  effect  of  the  polishing  could 
be  studied,  because  of  the  disturbance  of  the  surface  by  the  heat 
produced  in  the  polishing   process. 

As  the  surface  came  nearer  and  nearer  to  the  true  figure, 
smaller  polishers  were  used  over  zones  standing  up,  possibly  one- 
hundred  thousandth  of  an  inch  or  less.  This  is  what  is  called 
local  polishing  and  is  always  done  by  handwork.     Sometimes  the 


local  work  lasted  for  only  15  to  20  minutes,  then  the  huge  glass 
had  to  be  lifted  into  the  testing  tube  to  wait  until  the  surface 
worked  upon  came  to  the  normal  temperature  of  the  entire  mass 
of  glass.  Patience  as  well  as  consummate  skill  is  an  imperative 
factor  in  this  delicate  work. 

After  over  three  years  of  delicate  working,  waiting  and  testing, 
by  methods  of  mai-velous  accuracy.  Dr.  Plaskett,  the  astronomer 
of  the  Dominion  of  Canada,  pronounced  the  parabolic  curve  almost 
twice  as  good  as  the  specifications  called  for.  The  error  allowed, 
which  is  practically  beyond  the  limiting  error  that  can  be  detected 
when  used  in  the  telescope,  is  one  two  hundred  and  fifty  thousandth 
of  an  inch,  while  the  greatest  error  that  could  be  found  in  the 
surface  was  one  four-hundred  thousandth  of  an  inch  and  in  some 
parts  of  the  surface  not  over  one-millionth  of  an  inch.  In  using 
some  of  the  smaller  polishers,  not  over  one  five  millionth  of  an 
inch  from  any  one  part  of  the  surface  was  removed. 

Many  people  think  only  of  the  magnifying  power  of  a  telescope, 
but  this  is  an  erroneous  idea.  Its  greatest  value  is  as  a  collector 
of  light  from,  let  us  say,  some  distant  star  cluster,  and  as  this 
glass  is  over  4000  in.  in  area,  it  will  gather  and  concentrate  100,000 
times  more  light  from  the  distant  star  than  the  human  eye. 

The  mounting  has  been  erected  for  some  months  at  the  Victor- 
ian Observatory  and  is  a  wonderful  model  of  the  highest  efficiency 
in  modern  mechanism,  made  by  the  Warner  and  Swasey  Company. 
Cleveland.  The  instrument  complete  weighs  fifty-five  tons,  and 
the  great  reinforced  cement  piers  supporting  the  axes  weigh  about 
500  tons.  The  moving  parts,  with  the  great  mirror,  weigh  about 
thirty-five  tons,  and  these  moving  parts  are  all  handled  and  con- 
trolled by  electric  current.  Indeed,  so  delicately  is  the  great  tele- 
scope, with  its  massive  parts,  moved  to  follow  a  star  or  any  heav- 
enly body  that  the  power  required  to  light  a  16-cp.  electric  lamp 
does  the  work. 

The  Victoria  Observatory  is  situated  about  eight  miles  from  the 
city,  in  one  of  the  most  beautiful  sites  on  the  Pacific  coast.  It  was 
selected  after  many  studies  as  to  the  best  condition  for  astronomical 
research  in  Canada,  the  question  of  minimum  change  of  tempera- 
ture and  minimum  cloudiness  being  important  factors  in  the  selec- 
tion of  the  site. 


First  American-Built  "  Tank  " 

The  clipping  which  follows  relates  to  the  army  tank  Amer- 
ica, of  which  papers  throughout  the  country  have  published 
illustrations  during  the  past  month.  It  is  one  of  the  largest 
and  heaviest  tanks  which  has  yet  been  constructed,  weighing 
45  tons.  It  is  a  steam,  oil-burning  tank,  and  the  same  size  as 
those  now  used  in  Europe — 35  ft.  long  and  11%  ft-  wide. 

Prof.  E.  F.  MiUer,  Mem.Am.Soc.M.E.,  head  of  the  Mechanical 
Engineering  Department  at  the  Massachusetts  Institute  of  Tech- 
nology, designed  the  huge  war  machine,  in  which  it  is  said  the 
Brillaiiia,  the  British  tank  which  recently  visited  Boston,  could 
be  stored  without  the  least  trouble.  The  construction  work  was 
done  under  the  direction  of  Col.  Francis  R.  Shunk,  department 
engineer  of  the  Northeastern  Department.  Major  Henry  Adams, 
Engineers  Corps,  N.  A.,  assistant  department  engineer,  was  in 
executive  charge  of  the  work.  Capt.  Albert  S.  Smith.  Superinten- 
dent of  Buildings  and  Power  at  the  Institute,  was  chief  construc- 
tion engineer.  The  construction  work  was  done  in  the  stockade 
in  the  rear  of  the  Institute,  where  machine  shops  have  l)een 
installed. 

The  American  army  engineers  took  full  advantage  of  the  ex- 
periences of  the  English  engineers  and  improved  upon  the  British 
type  in  many  ways,  eliminating  features  and  designs  which  were 
proving  impracticable  in  the  big  war  engines  of  Europe  and 
adding  many  distinctive  American  engineering  improvements,  so 
that  the  America  stands  out  as  a  peer  of  all  war  engines  and  a 
monument   to   American    ability   and    ingenuity. 

The  plans  for  the  new  American  tank  are  now  available  for  use 
in  other  factories  where  the  Government  is  turning  out  tanks  and 
engines,  and  the  America  is  but  premier  of  a  great   fleet. 

The  American  "  tank  "  service  has  started  a  drive  in  Boston  for 
recruits  between  eighteen  and  forty-five,  whether  registrants  under 
the  selective  service  law  or  not.  The  tank  corps,  which  has  opened 
its  office  at  3  Tremont  Row,  is  one  of  the  newest  and  most 
attractive  parts  of  Uncle  Sam's  fighting  machine,  and  is  one  of 
the  few  open  to  men  above  the  draft  age.  (The  Tech.  April  20, 
191S. ) 
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The  John  A,  Stevens  Trust  Fund 

IT  is  fitting,  now  that  the  details  of  arrangement  have  been 
completed,  that  announcement  should  be  made  of  the  estab- 
lishment of  the  John  A.  Stevens  Trust  Fund  through  the  gen- 
erosity of  Mr.  John  A.  Stevens,  a  member  of  the  Council  of 
the  Society  and  Chairman  of  the  Boiler  Code  Committee. 

The  fund  consists  of  a  $15,000  insurance  policy  which  Mr. 
Stevens  has  taken  out  with  the  Connecticut  Mutual  Life  In- 
surance Co.,  Hartford,  Conn.,  and  which  will  eventually  be 
turned  over  to  the  Society.  The  net  annual  income  accruing 
from  this  fund  will  then  be  allotted  annually  in  equal  shares 
to  the  person  or  persons  who  have  that  year  invented  or  been 
responsible  for  an  invention  of  noteworthy  progress  in  the  art 
of  engineering  having  to  do  with  the  conservation  of  fuels  in 
the  generation  of  light,  heat  and  power.  If  there  should  be 
no  special  processes  evolved  during  any  particular  year,  the 
net  annual  income  is  to  revert  to  the  person  creating  or  being 
responsible  for  any  engineering  safeguard  having  to  do  with 
the  protection  of  life  and  property. 

Mr.  Stevens  has  become  widely  known  among  our  members 
and  throughout  the  country  as  chairman  of  the  A.S.M.E. 
Boiler  Code  Committee,  a  position  which  he  has  held  since  the 
inception  of  the  committee  in  1911.  He  had  previously  been 
a  member  of  the  Massachusetts  Board  of  Boiler  Rules,  and 
this  experience,  combined  with  his  varied  practical  experiences 
in  the  steam-engineering  field,  both  marine  and  stationary, 
splendidly  equipped  him  for  the  new  standardization  work,  the 
most  important  by  far  which  our  Society  has  attempted. 

Since  1909  Mr.  Stevens  has  been  in  private  consulting  j^rac- 
tice  at  Lowell,  Mass.,  during  which  time  he  has  superintended 
the  construction  of  many  power  plants,  made  analyses  of 
several  large  properties,  and  introduced  a  number  of  innova- 
tions in  the  line  of  power  engineering.  For  13  years  previous 
he  was  chief  engineer  of  the  Merrimac  Manufacturing  Com- 
pany, Lowell,  Mass.,  where  he  practically  rebuilt  the  entire 
steam  installation,  and  also  superintended  the  power  work  of 
the  company's  southern  mills.  This  connection  gave  Mr. 
Stevens  an  intimate  acquaintance  with  every  phase  of  New 
England  mill  practice,  and  the  large  steam  and  power  plants 
and  distribution  systems  so  important  in  this  great  industry. 

The  basic  work  of  his  life,  however,  was  accomplished  on 
shipboard,  beginning  when  a  young  boy  with  the  arduous 
duties  of  a  fireman  on  a  lake  dredge,  and  closing  in  1896  as  a 
junior  first  assistant  engineer  on  the  transatlantic  liner  St. 
Paul.  While  engaged  in  marine  work  he  served  as  engineer 
on  several  of  the  largest  boats  both  on  the  Great  Lakes  and 
on  the  Atlantic  Ocean,  and  it  was  characteristic  of  him  that 
he  lost  no  opportunity  to  acquire  an  intimate  knowledge  of 
marine  practice,  even  though  at  a  sacrifice  in  salary-;  for  ex- 
ample, when  first  assistant  engineer  of  the  steamship  Illinois, 
sailing  between  Philadelphia  and  Antwerp,  he  changed  to  the 
position  of  fifth  engineer  of  the  New  York  in  order  to  become 
acquainted  with  the  machinery  of  this  larger  and  more  modern 
vessel. 

Besides  serving  as  fireman  on  the  lake  dredge  when  a  boy, 
he  managed  to  complete  a  full  machinist's  apprenticeship  in 
a  shop  doing  a  wide  variety  of  construction  and  repair  work, 
and  later  worked  as  journeyman.  He  recounts  how,  having 
reached  this  point,  his  mother  prevailed  upon  him  to  complete 
his  education,  and  how  he  took  a  full  high-school  course  and 
a  year  at  the  University  of  Michigan.  Finding,  however,  that 
mathematics  was  not  his  forte,  he  resolved  that  he  would 
rather  be  a  "  first-class  man  in  an  engine  room,"  where  he  had 
already  met  with  success,  than  a  "  second-class  man  in  a  de- 
signing room."     Therefore,  securing  a  leave  of  absence  from 


the  university,  he  enlisted  as  second  engineer  on  one  of  the  lake 
steamers,  a  branch  of  the  profession  which  he  followed  closely 
until  he  became  connected  with  the  Merrimac  Company  at 
Lowell.  At  the  age  of  twenty-seven  he  secured  an  ocean 
steamship's  unlimited  license. 

The  trust  fund  which  Mr.  Stevens  has  established  is  in  recog- 
nition of  the  opportunities  for  acquiring  experience  and  for 
promoting  the  welfare  of  the  engineer  and  his  work  which  he 


John  A.  Stevens 

has  always  found  to  exist  in  the  engineering  field;  and  as  an 
incentive  to  the  young  engineer  to  develop  further  the  field  of 
light,  heat  and  jjower  with  which  he  himself  has  been  for  so 
long  identified. 

Award   of   Medal   by   Cotton   Manufacturers' 
Association 

In  1898  the  board  of  government  of  the  New  England 
Cotton  Manufacturers'  Association  established  the  Association 
Medal,  which  was  to  be  awarded  to  any  person  whose  work 
would  be  of  sufficient  importance  to  the  purposes  for  which 
the  organization  was  devoted,  including  any  papers  read  be- 
fore the  Association,  the  production  of  any  mechanism  or 
processes  in  the  fabrication,  design  or  finishing  of  cotton 
goods,  comprising  mill  construction,  the  generation  of  power 
and  its  distribution,  or  any  of  the  works  tributary  to  cotton 
manufacture. 

At  the  joint  meeting  of  the  American  Cotton  Manufacturers' 
Association  and  the  National  Association  of  Cotton  Manufac- 
turers held  in  New  York,  May  1  to  3,  a  medal  was  presented 
to  Mr.  Stevens  for  his  paper  on  the  Evolution  of  the  Steam 
Turbine  in  the  Textile  Industry,  which  had  been  given  at  the 
annual  meeting  of  the  National  Association  of  Cotton  Mauu- 
facturei-s  held  in  Boston,  Mass.,  April  25  to  26,  1917.  This 
paper  was  one  of  exceptional  interest  and  value,  in  that  it  out- 
lined with  striking  forcefulness  the  advantages  of  the  steam 
turbine  as  it  has  been  lately  developed,  for  use  in  the  power 
plants  of  textile  mills.  The  author  referred  in  detail  in  his 
analysis  to  the  various  economic  developments  in  turbine  de- 
sign, embracing  the  low-pressure,  mixed-pressure  and  extrac- 
tion turbines,  which  features  have  undoubtedly  been  potent  iv 
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bringing  this  form  of  prime  mover  into  more  general  use  in 
mills  where  low-pressure  steam  is  required  in  various  proc- 
esses. The  paper  also  placed  on  record  some  most  interesting 
and  valuable  information  concerning  the  use  of  geared  tur- 
bines for  direct  driving  of  mills,  in  the  adaption  of  which  the 
author  and  his  associates  have  had  much  experience.  It  con- 
cluded with  a  description  of  a  water-tube  boiler  of  immense 
size  which  was  developed  by  Mr.  Stevens  conjointly  with 
Arthur  D.  Pratt,  Mem.Am.Soc.M.E.,  which,  it  is  predicted, 
would  have  effected  a  marked  advance  in  large  power-plant 
methods  had  it  not  been  for  the  setback  to  industrial  develop- 
ment resulting  from  the  war.  This  boiler  was  described  and 
illustrated  in  The  Journal  for  July  1917. 

In  making  the  award,  therefore,  the  Association  states  that 
it  is  "  not  only  for  contributing  the  most  to  the  advantage 
of  the  cotton  industry  during  the  year,  but  for  large  conserva- 
tion of  coal  and  men  made  by  the  people  using  his  services 
during  tte  past  years." 

The  obverse  of  the  medal  bears  the  names  of  the  Association 
and  the  dates  of  its  foundation  and  incorporation.  In  the 
middle  is  a  loom  of  the  pattern  in  general  use  at  the  time  of 
its  foundation,  and  this  loom  is  surrounded  by  a  garland  of 
cotton  bolls.  The  name  of  the  Association  in  mural  text  is 
girted  by  a  polygon  of  hanks  of  yarn  knotted  together. 

The  reverse  side  bears  a  chaplet  of  oak  and  laurel  leaves, 
symbolizing  strength  and  honor,  and  secured  at  the  base  by 
an  American  eagle  with  outstretched  wings,  the  whole  forming 
a  frame  for  the  tablet  containing  the  inscription. 

Cullom  Medal  for  Dr.  F.  H.  Newell 

To  Dr.  Frederick  H.  Newell,  Mem.Am.Soc.M.E.,  the  Ameri- 
can Geographical  Society  has  awarded  the  Cullom  Geograph- 
ical Medal.  This  gold  medal  has  been  given  from  time  to 
time  to  explorers,  writers  and  men  who  have  contributed  in 
important  ways  to  the  advancement  of  geographical  knowl- 
edge. The  last  recipient  of  the  medal  was  General  George  W. 
Goethals,  in  recognition  of  his  services  in  connection  with  the 
Panama  Canal.  .Others  who  have  been  honored  by  the  receipt 
of  this  medal  are  Admiral  Robert  E.  Peary,  Fritdjof  Nansen, 
Sir  John  Murray,  the  Duke  of  the  Abruzzi,  Sven  Hedin,  and 
Sir  Ernest  H.  Shaekleton,  every  one  of  international  and 
cosmopolitan  reputation. 

Professor  Newell's  accomplishment  is  perhaps  best  ex- 
pressed by  the  inscription  on  the  medal,  which  reads: 

Frederick  Haynes  Newell 

Organizer  and  Director 

of  the 

United  States  Reclamation  Seniee 

1907-1914 

He  carried  water 

from  a  mountain  wilderness 

to  turn  the  waste  places 

of  the  desert 
into  homes  for  freemen. 

Pennsylvania  can  claim  Professor  Newell,  but  during  his 
studies  both  at  grade  schools  and  the  Massachusetts  Institute 
of  Tecluiology,  as  well  as  at  other  times,  he  has  been  closely 
identified  with  Boston  and  its  institutions.  His  work  at  the 
Institute  was  in  mining  engineering,  with  post-graduate 
studies,  for  his  doctor's  degree,  in  geology  and  hydraulics. 
Three  years  after  graduation  he  became  an  assistant  in  the 
V.  S,  Geological  Suney  and  shortly  afteinvard  was  given  for 


his  special  work  the  study  of  the  irrigation  of  arid  lands. 
From  a  division  of  the  U.  S.  Geological  Survey  the  specialty 
was  developed  into  a  separate  service,  the  Irrigation  Service, 
of  which  Professor  Newell  was  made  director  by  President 
Roosevelt  in  1902.  Till  1914  he  remained  director  of  this 
service,  the  engineering  works  of  which  are  of  highest  rank. 
He  outlined  and  developed  the  splendid  plans  of  the  Reclama- 
tion Service  with  its  great  dams,  basins  and  waterways.  In 
May  1915  he  was  appointed  by  the  University  of  Illinois  head 
of  the  department  of  Civil  Engineering. 

Presentation  of  the  Edison  Medal  to 
Col,    John  J.  Carty 

Dr.  John  J.  Carty,  colonel  in  the  United  States  Army  Signal 
Corps,  chief  engineer  of  the  American  Telephone  and  Tele- 
graph Company  and  past-president  of  the  American  Institute 
of  Electrical  Engineers,  has  been  awarded  the  Edison  Medal 
in  recognition  of  his  services  in  developing  the  science  and  art 
of  telephone  engineering. 

The  medal  was  presented  on  Friday  evening,  May  17,  at  the 
annual  meeting  of  the  American  Institute  of  Electrical  Engi- 
neers in  the  Engineering  Societies  Building  in  West  39th 
Street,  New  York.  After  a  statement  of  the  history  and  sig- 
nificance of  the  medal  by  Dr.  A.  E.  Kennelly,  ChaiiTuan  of  the 
Institute's  1917  Edison  Medal  Committee,  Dr.  Michael  I. 
Pupin,  of  Columbia  University,  told  of  the  work  of  Colonel 
Carty  which  has  made  him  preeminent  in  the  field  of  telephone 
engineering.  The  medal  was  then  presented  by  the  President 
of  the  Institute,  E.  W.  Rice,  Jr.,  also  president  of  the  General 
Electric  Company. 

The  Edison  gold  medal  was  founded  in  1904  by  the  Edison 
Medal  Association,  an  organization  composed  of  old  associates 
and  friends  of  Thomas  A.  Edison.  It  has  been  awarded  an- 
nually since  1905  by  a  committee  of  24  members  of  the  Ameri- 
can Institute  of  Electrical  Engineers,  the  recipients  in  order 
being  Elihu  Thomson,  Frank  J.  Sprague,  George  Westing- 
house,  WUliam  Stanley,  Charles  F.  Brush,  Alexander  Graham 
Bell  and  Nikola  Tesla. 

Colonel  Carty  is  well  known  as  the  engineer  of  the  great 
transcontinental  telephone  line,  and  as  the  engineer  who  made 
possible  wireless  telephoning  over  distances  up  to  5000  miles. 
Since  191(5  he  has  cooperated  with  the  Signal  Corps  of  the 
Army  and  with  the  various  departments  of  the  Navy  in  mak- 
ing arrangements  which  would  insure  the  readiness  of  the 
great  telephone  system  of  his  company  for  military  service  in 
ease  the  United  States  became  involved  in  the  world  war.  Last 
year  saw  these  plans  put  into  active  use  with  a  marvelous  de- 
gree of  success.  He  is  now  giving  much  of  his  time  to  the 
development  of  the  nation's  Signal  Corps  work  in  this  country 
and  abroad. 

Library  Service  Bureau 

As  the  knowledge  of  the  facilities  of  the  Engineering  So- 
cieties Library  to  serve  members  of  the  engineering  societies 
and  the  engineering  profession  outside  of  New  York — and 
sometimes  in  New  York — through  its  Librarj'  Service  Bureau 
increases,  the  requests  for  such  service  correspondingly  in- 
crease. From  January  1  to  March  31  of  this  year  the  Bureau 
conducted  135  searches;  32  of  these  were  made  in  mechanical 
engineering,  29  in  mining  and  metallurgy,  21  in  civil  engineer- 
ing, 18  in  chemical  engineering,  10  in  electrical  engineering, 
and  25  miscellaneous.  The  Library  also  made  24  translations 
in  the  same  period,  and  supplied  615  photostatic  prints. 


AMONG  THE  LOCAL  SECTIONS 


DURING  the  past  mouth  Mr.  Calvin  W.  Rice,  National 
Secretary  of  the  Society,  and  Mr.  Ernest  Hartford, 
Secretary  of  the  Committee  on  Sections  of  the  Society, 
visited  a  number  of  the  Sections  where  meetings  were  held. 
Many  of  these  meetings  were  well  attended  and  much  enthu- 
siasm was  evoked.  All  presented  a  patriotic  atmosphere,  and 
everywhere  the  enormous  part  played  by  the  engineers  in  win- 
ning the  war  was  the  dominant  feature. 

At  Meriden,  Conn.,  where  a  paper  was  presented  on  the 
Browning  machine  gun,  over  175  were  present;  at  Bridgeport 
over  200  attended  and  at  Boston  over  400  gathered.  The  De- 
troit meeting  developed  action  regarding  the  development  of 
intensive  courses  for  training  women  at  technical  colleges  and 
schools,  so  that  they  maj'  serve  as  draftsmen  and  tracers,  or 
as  inspectors  in  munitions  and  industrial  plants. 

At  New  York  the  vital  question  of  labor  turnover  was  taken 
up  in  a  way  that  emphasized  the  opportunity  of  the  engineer 
to  take  a  leading  part  in  the  solution  of  this  vital  problem. 
Engineers  are  the  connecting  link  between  labor  and  capital 
in  the  large  majority  of  the  industries  of  the  country,  and  it 
is  hoped  other  Sections  will  follow  the  lead  of  New  York  in 
arranging  meetings  on  this  subject. 

In  addition  to  attending  Section  meetings  at  Indianapolis, 
Cincinnati,  New  Orleans,  Chicago  and  Toronto,  and  a  joint 
meeting  at  Birmingham  of  the  Atlanta  and  Birmingham  Sec- 
tions, Mr.  Rice  attended  meetings  of  engineers  at  Toledo, 
Dayton  and  Duluth.  He  found  evei'j'where  throughout  the 
West  and  South  that  the  engineers  and  people  generally  were 
thoroughly  alive  to  their  responsibilities,  and  the  consensus  of 
opinion  was  that  meetings  of  engineering  organizations  were 
of  great  value  in  maintaining  a  proper  morale  and  in  building 
up  an  esprit  de  corps  in  the  profession. 

The  Providence  Engineering  Society  and  Its 
President 

In  The  Journax  for  March  1918  was  published  a  group  of  por- 
traits of  the  chairmen  of  the  Local  Sections  of  the  American  So- 
ciety of  Mechanical  Engineer.?  for  the  year  1918,  through  whose 
leadership  the  full  value  of  membei-ship  in  a  great  national  or- 
ganization is  being  realized  to  a  gi-eater  extent  than  ever  before. 
In  this  connection  it  is  appropriate  to  refer  to  the  affiliated  so- 
ciety of  the  A.S.M.E.,  the  Providence  Engineering  Society,  and 
jto  publish  a  portrait  of  its  president. 

This  society  was  organized  iu  1894  under  the  name  of  the  Rhode 
Island  Association  of  Mechanicians.  The  next  year  the  name  was 
changed  to  the  Providence  Association  of  Mechanical  Engineers, 
under  which  name  it  continued  until  1915,  when  it  was  reorganized 
to  include  all  branches  of  engineering  and  became  the  Providence 
Engineering  Society. 

In  1911,  when  the  Providence  Engineering  Society  became 
affiliated  with  our  own  organization,  it  was  known  as  the  Provi- 
dence Association  of  Mechanical  Engineers.  Its  activities  then  per- 
tained almost  exclusively  to  the  field  of  mechanical  engineering, 
which  is  so  strongly  represented  in  the  industries  of  Providence. 
Although  it  has  remained  in  every  way  an  independent  organization 
in  distinction  from  that  of  the  several  Sections  of  our  Society. 
which  are  integral  parts  of  the  parent  body,  the  affiliation  repre- 
sents a  mutual  interest  between  the  organizations  of  a  real  and 
vital  character.  One  pleasant  feature  of  the  affiliation  has  been 
the  joint  dinners  held  with  officers  of  the  A.S.M.E.  as  guests  of 
the   Providence   society. 

It  is  expected  that  a  large  number  of  the  members  of  the  Provi- 
dence Engineering  Society  will  attend  the  Worcester  meeting  dur- 
ing the  first  week  of  June,  and  the  Providence  organization  has 
generously  contributed  to  the  success  of  this  meeting  by  arrang- 
ing for  three  professional  papers  from  its  own  membership. 

Robert   Winthrop  Adams,   the   president   of   the   Providence   En- 
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gineering  Society,  is  a  graduate  of  Worcester  Polytechnic  Insti- 
tute in  the  electrical  engineering  course,  and  has  been  connected 
with  the  B.  F.  Sturtevant  Company,  Hyde  Park,  Mass.,  the  D 
&  W  Fuse  Co..  Providence.  R.  I.,  the  Pittsfield  Works  of  the 
General  Electric  Company,  and  is  now  manager  of  the  Providence 
office  of  the  General  Electric  Company.  AVhen  with  the  D  & 
W  Fuse  Co.  he  was  engaged  in  research  and  development  work 
on  enclosed  fuses  for  three  .vears,  and  during  this  period  was 
awarded  the  degree  of  Electrical  Engineer  by  the  Worcester  Poly- 
technic Institute  in  recognition  of  original  research  work. 

Mr.   Adams   is   the   inventor   of   the   transmission-line   calculator 


R.  W.  Adams.  President  of  the  Providence  Engineering 
Society 

for  the  rapid  calculation  of  line  drop  in  alternating-current  cir- 
cuits, and  has  been  a  contributor  to  various  technical  journals.  As 
a  member  of  the  Rhode  Island  Council  of  Defense  since  its  forma- 
tion, he  has  had  charge  of  all  engineering  matters  in  connection 
with  preparedness  and  war  work,  including  a  complete  war  cen- 
sus of  Rhode  Island  engineers. 


Section  Meetings 

BIRMINGHAM 

Ai>ril  25.  After  a  business  meeting  an  interesting  address  was 
given  by  James  W.  Moore,  of  the  American  Cast  Iron  Pipe  Com- 
pany, on  The  Producer-Gas  Plant  of  The  American  Cast  Iron 
Pipe  Company,  and  it  was  pointed  out  how  coke  braize  was  used 
instead  of  coal.  Comi)arisons  were  made  between  coke-braize 
gas  and  gas  from  I'oc.-.hontas  coal  in  a  double-zone  producer, 
and  operating  conditions  and  costs  were  traced. 

W.   L.   Roueche, 
Section  Secretary. 

BOSTON 

April  SO.  A  joint  meeting  of  the  Boston  Society  of  Civil 
Engineers,  The  American  Society  of  Mechanical  Engineers,  and 
the  American  Institute  of  Electrical  Engineers  was  held  at  the 
City  Club.     Over  400  engineers  sat  down  to  supper. 

Mr.  W.  H.  Blood,  Jr.,  of  the  American  International  Ship- 
building Corporation,  delivered  a  very  interesting  illustrated  ad- 
dress on  Hog  Island,  the  greatest  shipyard  in  the  world.  By 
word  and  pictui-e  he  described  the  wonderful  progress  which  was 
made  in  six  months  in  the  transformation  of  a  barren  waste  into 
a  seething  hive  of  industry,  embodying  an  area  of  over  900  acres 
with   a   working  force   averaging   over   26.000   persons. 

Mr.  Alfred  D.  Flinn,  Secretary  of  the  Engineering  Council, 
gave  a  talk  on  tlie  progress  and  aims  of  the  Engineering  Council. 
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Short  addresses  on  subjects  of  the  day  were  giveo  by  Major- 
General  H.  F.  Hodges,  in  command  of  Cami)  Deveus,  at  Ayer, 
Mass..  and  Mayor  Andrew  J.  Peters  of  Boston.  Motion  pictures  were 
shown  illustrating  the  adaptability  of  a  new  rudder  which  has 
been  perfected  by  Mr.  H.  O.  Westendarp  of  the  General  Electric 
Company.  By  skilful  manipulation  the  pilot  can  by  means  of 
this  new  type  of  rudder  make  a  vessel  go  forward  or  backward,  or 
circle  right  or  left  without  changing  the  direction  or  speed  of  his 
engine.    This  should  prove  a  wonderful  aid  in  combating  the  U-boat. 

W.  C.   Stabkweather, 

Section  Secretary. 


of  the  various  types  of  vessels  and  the  arrangement  of  their  guns,, 
and  described  the  various  protective  devices  from  torpedoes.  A 
description  of  the  different  types  of  submarines  from  the  earliest 
designs  down  to  the  most  advanced  stage  of  the  art  was  given. 
Private  Wm.  J.  O'Neill,  of  the  101st  Machine  Gun  Battalion, 
who  has  just  returned  from  the  fighting  line  in  France,  gave  a 
short  talk  on  the  importance  of  the  people  at  home  supporting  the 
soldier  in  the  trenches.  Some  of  his  own  experiences  in  the 
trenches  were  touched  on. 

S.  F.  Jetee, 
Branch   Secretary. 


BUFFALO 

.ipril  2-i.  An  instructive  lecture  on  Ball  Bearings,  Their  De- 
signs, Manufacture  and  Application,  was  given  by  S.  W.  Gurney, 
of  the  Gurney  Ball  Bearing  Co.,  Jamestown,  N.  Y..  who  is  a 
recognized  authority  on  this  subject. 

Mai/  1-  The  meeting  was  of  a  strictly  business  nature  and 
included  the  reports  of  officers  and  committees  and  the  election 
of  officers  for  the  Engineering  Society  of  Buffalo  for  the  coming 
year.  The  following  were  elected :  George  B.  Bassett,  president ; 
H.  P.  Parrock,  vice-president ;  E.  B.  Neil,  secretary,  and  W.  M. 
Dollar,  treasurer.  Messrs.  F.  A.  Lidbury  and  David  W.  Sowers 
were  elected   directors. 

E.  B.  Neil. 
Section   Secretary. 

CHICAGO 

April  22.  At  a  joint  meeting  of  the  Chicago  A.S.M.E.  and 
A.I.E.E.  Sections  and  the  mechanical  and  electrical  sections 
of  the  Western  Society  of  Engineers,  C.  F.  Kettering.  Mem. Am. 
Soc.M.E.,  delivered  a  talk  on  The  Automobile  Power  Plant. 

May  24.  Mr.  John  E.  Ericson,  Mem.Am. Soc.M.E..  and  City 
Engineer,  delivered  a  lecture  on   The  Mayfair  Pumping   Station. 

Arthur  L.  Rice. 

Section   Secretary. 


CONNECTICUT    SECTION 

Bridgeport  Branch 

April  24.  Motion  pictures,  a  good  dinner  and  some  fine 
speeches  on  matters  of  interest  to  engineers  and  factory  men 
were  the  features  of  the  spring  meeting,  held  at  the  Stratfield  Hotel, 
Members  and  friends  from  all  parts  of  Connecticut  were  present 
at  this  meeting,  211  being  the  total  number  attending  the  evening 
gathering. 

Committee  and  "  get-acquainted  "  meetings  were  held  during  the 
afternoon.  Ten  reels  of  motioji  pictures,  most  of  them  being 
illustrative  of  factory  work,  were  shown,  and  later  dinner  was 
served. 

The  opening  address  of  the  meeting  was  made  by  Henry  B. 
Sargent.  Secretary  Rice,  the  second  speaker,  told  of  some  of  the 
work  of  the  Society,  Judge  John  S.  Pullman  gave  a  patriotic 
address,  telling  of  the  work  of  the  draft  and  how  men  could  best 
serve  their  country  by  their  jobs.  Clinton  E.  Woods,  of  the 
Woods-Keller  Company,  spoke  on  Factory  Accounting  as  a  Bil' 
for  Controlling  Production.  Harry  E.  Harris,  Chairman  of  the 
Joint  Gage  Committee  of  the  A.S.M.E.  and  S.A.E.,  discussed 
Facilitation  of  War  Production  by  Practicable  Manufacturing  Al- 
lowances. He  was  followed  by  William  R.  Webster,  vice-president 
of  the  Bridgeport  Brass  Company,  whose  subject  was  Intelligence. 
Specifications  and  Inspection  as  a  Factor  in  Production  Increases. 
Allen  B.  Lincoln,  associate  director  of  the  U.  S.  Department  of 
Labor  of  the  Connecticut  State  Council  of  Defense,  told  of  the 
work  of  his  department. 

E.  L.  Fletcher, 
Branch   Secretary. 


Hartford   Branch 

May  IS.  After  a  brief  business  meeting,  at  which  the  fol- 
lowing officers  for  the  year  1918-19  were  elected :  Chas.  S.  Blake, 
chairman,  Frank  E.  Howard,  vice-chairman,  and  M.  D.  Church, 
secretary-treasurer,  an  interesting  talk  on  submarines  was  given 
by  P.  B.  Brill,  general  manager.  Lake  Torpedo  Boat  Company. 
He  cited  the  progress  of  battleship  design,  giving  a  general  idea 


New   Haven   Branch 

May  10.  A  business  meeting  preceded  the  regular  meeting  of 
the  Branch  at  which  the  following  officers  were  elected  for  the 
year  1918-19 :  E.  H.  Lockwood.  J.  Arnold  Norcross,  F.  L.  Mac- 
kintosh. Edwin  Pugsley,  A.  C.  Jewett  and  S.  H.  Barnum,  2d. 

Professor  Breckenridge  then  reported  on  the  plan  of  the  Fuel 
Administration  to  inspect  all  power  plants  of  the  country.  In 
conformity  with  this  plan  a  state  fuel  engineer  will  be  appointed 
for  Connecticut.  It  was  then  voted  that  the  Executive  Committee 
of  the  Connecticut  Section  cooperate  with  the  proposed  plan  by 
nominating  a  suitable  candidate  for  this  position,  reporting  same 
to  the  Fuel  Administrator. 

An  informal  paper  was  given  on  the  Development  of  the  Re- 
peating Rifle  by  Edwin  Pugsley.  Jun.Am. Soc.M.E.  The  talk  was 
illustrated  by  a  striking  display  of  rifles  showing  the  steps  of  the 
development  leading  up  to  the  repeating  rifle  and  including  the 
Browning  gun. 

E.  H.  Lockwood, 

Branch  Secretary. 


CINCINNATI 

May  11.  In  a  very  inspiring  address  Secretary  Rice  presented 
the  various  activities  of  the  A.S.M.E.  He  pointed  out  how 
the  opportunity  and  ability  of  its  members  to  serve  in  numerous 
ways  has  enabled  the  Society  to  be  of  substantial  service  to  the 
Nation  in  solving  problems  such  as  those  relating  to  the  con- 
servation of  coal,  wages  of  employees,  the  draft  law,  nitrate 
plants,  and  the  activities  of  the  Research  Council.  The  policy  of 
helping  to  win  the  war  is  exemplified  in  the  appointing  and  or- 
ganizing of  committees,  the  presentation  of  papers  and  the  use 
of  the  Society's  rooms  as  recruiting  offices.  The  Roll  of  Honor 
now  constitutes  15  per  cent  of  the  membership.  The  whole 
sentiment  expressed  in  the  dedication  of  the  Engineers'  Club 
House  at  Dayton,  Ohio,  represents  the  spirit  of  the  times  in  which 
engineers  are  realizing  their  duties  toward  the  communities  in 
which  they  live  and  are  acquiring  a  feeling  of  civic  responsibility. 
Such  a  sentiment,  created  through  the  Sections,  wUl  enhance  the 
status  and  solidarity  of  the  engineering  profession.  Mr.  Rice 
suggested  that  the  Sections  organize  committees  on  pavements, 
water,  etc.,  and  sub-committees  of  chemical,  civil,  electrical  and 
other  branches  of  engineering. 

At  present  there  is  an  opportunity  to  assist  in  the  training  of 
mechanics  for  the  service.  One  million  men  are  needed  and  at 
present  there  is  provision  for  only  ninety  thousand  by  the  first 
of  September.  Each  member  of  the  Section  was  then  called  upon 
to  pledge  his  support  in  assisting  in  the  war  education  work  in 
Cincinnati. 

Mr.  Fred  A.  Geier,  Assoc.Am. Soc.M.E.,  made  a  short  address 
in  which  he  emphasized  the  importance  of  the  problems  with 
which  the  Council  is  confronted  at  this  time,  and  the  policy  in 
dealing  with  matters  of  national  interest. 

JoH>-   T.    Faig, 
Section  Secretary. 


DETROIT 

May  3.  The  Detroit  A.S.M.E.  Section  held  its  Annual  Meet- 
ing in  conjunction  with  the  Detroit  Engineering  Society  at  the 
Board  of  Commerce  Building. 

After  the  dinner,  the  election  of  the  Executive  Committee  for 
1918-19  was  held  and  the  following  officers  were  elected :  E.  C. 
Fisher,  E.  J.  Frost,  F.  H.  Mason,  E.  J.  Burdick  and  J.  C.  McCabe. 

Mr.  Robert  H.  Kuss,  Mem. Am. Soc.M.E.,  and  Consulting  Engi- 
neer of  Chicago,  presented  a  very  interesting  paper  on  Coal  Con- 
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servation,  discussing  that  part  of  this  broad  subject  embraced 
within  the  handling  at  the  power  house,  furnace  construction,  fir- 
ing methods  and  control. 

Dean  M.  E.  Cooley  and  Secretary  F.  H.  Mason  presented  the 
following  set  of  resolutions  : 

Whereas,  The  demands  of  the  country  for  men  and  means 
to  fight  the  war  have  resulted  in  a  deficiency  of  skilled  workers 
in  the  trades  and  professions ;  and 

Whehea.s,  The  women  of  this  country  could  with  a  short 
period  of  training  fit  themselves  to  fill  these  positions,  as 
women  have  done  in  other  countries  at  war ;  and 

Whereas,  Among  the  things  which  women  could  do  ad- 
vantageously are  drafting  and  trncing,  inspection  and  testing 
of  materinls.  both  pln/siiall!/  and  cheniieaUn  ;  therefore,  be  it 

Resolved.  That  the  universities,  colleges  and  technical 
schools  throughout  the  land  be  asked  to  consider  the  question 
of  meeting  this  demand  by  pi-oviding  special  courses  of  in- 
struction open  to  women  students  qualified  to  pursue  such 
courses:   and   further,  be  it 

Resolved,  That  employers  who  could  use  such  skilled  help 
exert  their  influence  with  their  universities,  colleges  and  tech- 
nical .schools,  and  I'odperate  with  them  in  developing  and 
making  available  a  great  body  of  intelligent  and  adaptable 
women  who  are  as  eager  and  willing  to  serve  their  countr.v 
as  their  brothers ; 

Thereby  bringing  about  not  only  increased  effectiveness  in 

fighting  the  war,  but  also  a  greater  mutual  respect  and  saner 

relationship  of  our  men  and  women. 

These   resolutions  were   unanimously   adopted,   and   it   is   hoped 

all  members  of  the   Society   will  give   wide  publicity   to   them   in 

order  that  some  definite  results  may  be  promptly  obtained  in  the 

training  of  women  to  fill  subordinate  positions  in  the  drafting  room 

and  inspection  departments  of  the  industries. 

F.  H.  Mason, 
Section  Secretary. 

INDIANAPOLIS 

May  10.  The  officers  elected  for  fhe  ensuing  year  are  as  fol- 
lows :  L.  W.  Wallace,  chairman ;  W.  A.  Hanley,  vice-chairman ; 
B.  G.  Mering.  treasurer ;    F.  C.  Wagner  and  G.  A.  Young. 

Secretary  Rice  gave  an  address  on  the  relation  of  the  National 
Society  to  the  Section,  the  relation  of  the  engineer  to'  the  war, 
and  ways  in  which  he  can  assist  the  National  Fuel  Administrator 
and  his  city  or  community. 

The  subject  Heat  Losses  in  Uncovered  Steam  Pipes  was  also 
discussed. 

W.  A.  Hanley, 
Section  Secretary. 

MILWAUKEE 

March  13.  Under  the  auspices  of  the  A.I.E.E.  Section,  Pro- 
fessor Cyril  M.  Jansky,  of  the  University  of  Wisconsin,  delivered 
an  interesting  lecture  on  Science  in  War,  bringing  out  the  part 
that  science  plays  in  the  affairs  of  men.  A  very  interesting  film 
was  shown  entitled  The  Kins  of  the  Rails,  which  pictured  the 
electrical  division  of  the  C.  M.  &  St.  Paul  R.R. 

April  10.  At  a  meeting  held  under  the  auspices  of  the  Amer- 
ican Society  of  Refrigerating  Engineers,  Mr.  Charles  L.  Fortier, 
chief  engineer  of  the  Johnson  Service  Company,  gave  an  illustrated 
talk  on  Automatic  Control  Apparatus  for  Temperature  Control 
in  general  and  also  as  applied  to  the  refrigerating  industry. 

May  S.  A  lecture  on  The  White  Coals  of  Wisconsin,  in  which 
a  very  complete  description  of  the  Wissota  Dam  was  given,  was 
delivered  by  N,  .1,  Whelan.  industrial  commissioner  of  the  Wiscon- 
sin-Minnesota Light  &  Power  Co.,  and  V.  S.  Hillyer,  construction 
engineer  with  the  same  company. 

Fbed  H.  Dorner, 

Section  Secretary. 

NEW  ORLEANS 

May  13.  Under  the  auspices  of  the  Louisiana  Engineering  So- 
ciety and  the  A.S.M.E.  Section  a  meeting  was  held  at  which  the 
Honorable  T.  F.  Carlisle,  British  Consul,  delivered  a  very  inter- 
esting address  on  Britain  and  the  War  the  Last  Twelve  Months. 

Secretary  Rice  gave  a  talk  on  the  War  Activities  of  the 
A.S.M.E.  and  the  Need  of  Coiiperation  Among  Engineering  So- 
cieties. 

A  business  meeting  followed  at  which  the  following  officers  were 


elected  for  lOlS-W:     H.  L.  Hutson,  chairman  :    E.  W.  Carr,  secre- 
tary;   R,  T.  Bnrwell,  W.  B.  Moses  and  J.  S.  Barelli. 

H.  L.  Hutson. 
Section  Secretary. 

NEW  YORK 

May  21.  Labor  Turnover  was  the  subject  of  the  meeting  and 
was  discussed  by  the  following  speakers  representing  makers  of 
ships,  aeroplanes,  ordnance  and  machine  tools :  L.  D.  Burlingame, 
industrial  superintendent.  Brown  &  Sharpe  Mfg.  Co.,  John  Cal- 
der.  Aeromarine  Plane  &  Motor  Co.,  Capt.  Boyd  Fisher,  Ordnance 
Department,  U.  S.  A.,  Dudley  Kennedy,  American  International 
Shipbuilding  Corp.,  H.  E.  Miles,  Council  National  Defense,  J.  J. 
Pearson,  British  War  Office,  H.  F.  J.  Porter,  consulting  industrial 
engineer,  and  Orrin  W.  Sandenson,  director  of  labor,  B.  F.  Good- 
rich  Company. 

Opportunity  was  given  to  participate  in  short  three-minute 
speeches  and  among  the  discussers  were  the  following :  F.  H. 
Colviu,  Editor  American  Machinist;  L.  P.  Alford,  Editor  Indus- 
trial Management,  and  Eric  Oberg,   Editor  Machinery. 

A  more  detailed  account  of  the  meeting  will  appear  in  the  .July 
Journal. 

W.  Herman  Greul, 

Section  Secretary. 

ONTARIO 

April  IS.  A  very  interesting  paper  on  the  Heat  Treatment  of 
Low-Carbon  Steels  was  presented  by  W.  M.  Wilkie  of  the  Steel 
Department  of  the  Imperial  Munitions  Board.  The  discussion  that 
followed  the  paper  bore  principally  on  the  troubles  encountered 
by  the  producers  and  users  of  shell  steel.  Among  the  engineers 
present  were  a  number  of  those  connected  with  local  munitions 
plants,  and  their  remarks  based  on  actual  experiences  and  the 
solution  of  various  troubles  under  war  time  conditions  were  very 
interesting. 

Chester  B.  Hamilton^  Jr., 

Section  Secretary. 

PHILADELPHIA 

April  23.  The  Philadelphia  Section  entertained  the  Council  of 
the  National  Society  at  a  dinner  meeting  at  the  Adelphia  Hotel 
.at  which  over  one  hundred  members  of  the  Section  were  present. 

During  the  preceding  day,  the  Council  had  visited  and  inspected 
Cramp's  Ship  Yard,  and  also  the  Hog  Island  plant  of  The  Ameri- 
can  International   Shipbuilding   Corporation. 

Mr.  Lewis  F.  Moody  presided  at  the  meeting.  He  introduced 
as  toastmaster  D.  Robt.  Yamall,  chairman  of  the  National  Com- 
mittee on  Sections.  The  Council  was  given  a  greeting  from  Phila- 
delphia by  W.  S.  Catell.  President  Chas.  T.  Main  responded  in 
behalf  of  the  Council.  Following  President  Main,  Messrs.  James 
Hartness,  C.  C.  Thomas,  S.  M.  Vauclain  and  W.  C.  L.  Eglin  each 
gave  a  short  talk. 

J.    P.   MUDD, 

Section  Secretary. 

PROVIDENCE 

April  24.  Under  the  auspices  of  the  Municipal  Engineering  Sec- 
tion an  illustrated  lecture  was  delivered  by  Frank  E.  Winsor, 
chief  engineer  of  the  Providence  Water  Supply  Board  on  The 
Development  of  the  New  Providence  Water  Supply, 

.ipril  2').  A  business  meeting  of  the  Efficiency  Section  was 
held,  at  which  new  officers  were  elected. 

April  30.  At  a  joint  meeting  of  the  Rhode  Island  Section  of 
the  American  Chemical  Society  and  the  Providence  Engineering 
Society,  Lieut.-Col.  Allerton  S.  Cushman.  Ord.  Dept.  U.S.N.A..  de- 
livered an  illustrated  lecture  on  The  Manufacture  of  Military 
Primers.  Mr.  H.  Anthony  Dyer  also  delivered  a  short  address  in 
connection  with  the  unfurling  of  the  service  flag  of  the  society. 

May  8.  Prof.  L.  B.  McMillan,  of  the  H.  W.  Johns-Manville 
Co.,  gave  an  address  on  Thermal  In.sulation  at  the  Power  Section 
meeting. 

May  14.  At  the  Machine  Shop  Section  meeting  a  discussion  on 
Experimental  Investigation  of  Machine  Tools  and  Its  Effect  on 
Machine  Tool  Design  was  led  by  Professor  James  A.  Hall,  of 
Brown  University,  a  number  of  representatives  from  various  ma- 
chine-tool companies  contributing  toward  the  discussion. 

James  A.  Hall, 

Correspondent. 


PERSONALS 

/N  these  columns  are  inserted  items  concerning  members  of  the  Society  and  their  professional 
activities.  Members  are  always  interested  in  the  doings  of  their  fellow-members,  and  the 
Society  tcelcomes  notes  from  members  and  concerning  members  for  insertion  in  this  section.  All 
communications  of  personal  notes  should  be  addressed  to  the  Secretary,  and  items  should  be  re- 
ceived by  June  15  in  order  to  appear  in  the  July  issue. 


CHANGES   OF  POSITION 

Atrfrt  H.  Hudson,  formerly  general  purchasiug  agent  of  the 
Wright-Martin  Aircraft  Corporation,  New  York,  has  assumed  the 
duties  of  purchasing  agent  of  the  American  International  Steel 
Corporation,  New  York. 

John  D.  Bowles  has  left  the  employ  of  the  Springfield  Gas 
and  Electric  Company  and  Springfield  Traction  Company,  to  be- 
come associated  with  the  Douglas  Company,  of  Cedar  Rapids, 
Iowa,  in  the  capacity  of  general  mechanical  superintendent. 

WnxiAM  G.  Edmoxdsox  has  resigned  from  the  Illinois  Zinc 
Company,  Peru,  111.,  to  reenter  the  service  of  the  Interstate  Com- 
merce Commission,  as  mechanical  engineer,  with  headquarters  at 
Washingtoi.,  D.  C. 

Feancis  L.  Lindemuth.  formerly  affiliated  with  the  H.  Kop- 
pers  Company,  Pittsburgh.  Pa.,  has  become  associated  with  Perln 
and  Marshall,  consulting  engineers  of  New  York. 

Charles  E.  Burgoon  has  severed  his  connection  with  the  San- 
dusky Cement  Company,  Cleveland,  Ohio,  and  has  accepted  a  po- 
sition in  the  engineering  department  of  the  Air  Nitrates  Corpora- 
tion, New  York. 

Jacob  H.  Wallace,  formerly  engineer  with  the  Western  Chem- 
ical Manufacturing  Company,  Denver,  Colo.,  has  become  asso- 
ciated with  the  United  Verde  Copper  Company,  Clarkdale,  Ariz. 

A.  E.  Howard,  formerly  production  engineer  for  IngersoU-Rand 
Company,  Phillipsburg,  N.  J.,  has  accepted  a  similar  position  with 
Manning,  Maxwell  and  Moore,  and  will  be  located  at  the  Ash- 
croft  plant,  Bridgeport,  Conn.,  for  the  next  two  months. 

Charles  D.  Reeve  has  resigned  his  position  as  vice-president 
and  factory  manager  of  the  Grand  Rapids  Brass  Company.  Grand 
Rapids,  Mich.  He  has  bought  a  controlling  interest  in  the  Ameri- 
can" Brass  Novelty  Company,  of  Grand  Haven,  Mich.,  and  holds 
the  position  of  president  and  general  manager  with  the  company. 

John  Chucan  has  left  the  employ  of  the  International  Har- 
vester Corporation.  Tractor  Works,  Chicago,  111.,  to  assume  the 
position  of  mechanical  engineer  with  the  Goodwin  Car  and  Manu- 
facturing Company,  Inc.,  of  the  same  city. 

Jonathan  A.  Wllson,  until  recently  traveling  engineer  for 
the  Babcock  and  Wilcox  Company,  Bayonne,  N.  J.,  has  accepted 
the  position  of  purchasing  agent  for  the  Todd  Shipyards  Corpora- 
tion, of  New  York. 

E.  R.  Kenner,  formerly  with  the  Westinghouse  Electric  and 
Manufacturing   Company.   Pittsburgh,   Pa.,   is   now   with   the   Air 

Nitrates  Corporation,  Muscle   Shoals,  Ala. 

A.  C.  V.  Malm,  formerly  president  and  general  manager  of  the 
Malm  Machine  Company,  Dayton,  Ohio,  has  assumed  similar 
duties  with  the  Malm  Engineering  Company,  of  Philadelphia.  Pa., 
a  newly  formed  company.  In  addition  to  consulting  engineering, 
the  new  company  has  leased  the  rights  to  manufacture  the  Malm 
rotary  punch  presses  for  rubber  and  metal  punching,  now  pat- 
ented, belonging  to  the  Malm  Machine  Company. 

John  J.  Eason  has  accepted  the  position  of  works  manager 
with  the  United  States  and  Cuban  Allied  Works  Engineering  Cor- 
poration, operating  the  Havana  Iron  Works  and  the  Havana  Dry 
Dock  Company,  in  Cuba.  Mr.  Eason  was  formerly  connected  with 
the  Havana  Marine  Railways.  Inc..  Havana,  Cuba,  in  the  ca- 
pacity of  general  superintendent. 


George  E.  Barrett,  until  recently  affiliated  with  the  Sprague 
Electric  Works.  Bloomfield.  N.  J.,  has  assumed  the  duties  of 
inspector  of  naval  construction.  Bureau  of  Construction  and  Re- 
pair, Washington,  D.  C. 

Otto  G.  Jenneb  has  severed  his  connection  as  iudusti-ial  engi- 
neer with  the  Inland  Steel  Company,  Chicago  Heights,  111.,  and  has 
accepted  the  position  of  superintendent  with  tEe  Wilson  and  Ben- 
nett Manufacturing  Company,  Chicago,  111. 

John  H.  Nelson  has  resigned  from  the  Bureau  of  Standards, 
Washington.  D.  C,  to  become  research  engineer  with  the  Wyuian- 
Gordon  Company,  Worcester,  Mass. 

Frederick  G.  Kenyon.  formerly  with  the  engineering  depari;- 
ment  of  Remington  Arms  Union  Metallic  Cartridge  Company, 
Bridgeport,  Conn.,  has  become  associated  with  the  American  Can 
Company.  Liberty  Ordnance  Plant,  of  the  same  city,  as  chief 
draftsman. 

Robert  W.  Ellinguam  has  resigned  from  The  Bilton  Machine 
Tool  Company.  Bridgeport,  Conn.,  to  enter  the  employ  of  the 
Heald  Machine  Company,  as  works  manager. 

Harry  G.  Baldwin  has  resigned  his  position  with  the  S  K  F 
Bearing  Company,  Hartford.  Conn.,  to  accept  the  position  of  as- 
sistant general  manager  with  the  Henry  G.  Thompson  and  Son 
Company. 

ANNOUNCEMENTS 
George  F.  Swain,  of  the  Massachusetts  Institute  of  Technology 
staff,  has  returned  to  the  Institute  from  the  western  part  of  the 
country  after  having  been  honored  twice  by  the  University  of  Cali- 
fornia on  the  occasion  of  its  semi-centennial,  which  conferred  on 
him  the  degree  of  LL.D.  and  also  accorded  him  the  distinction  of 
being  the  first  engineer  to  deliver  before  the  University  one  of  the 
Hitchcock  lectures,  which  are  supported  by  an  endowment  of 
$10,000.  For  his  subject,  Professor  Swain  selected  Some  General 
Principles  and  Disputed  Points  in  the  Valuation  of  Public  Utility 
Corporations. 

James  A.  Beaubien  has  assumed  the  duties  of  general  manager 
and  mechanical  engineer  with  the  Weber  Subterranean  Pump  Com- 
pany, of  New  York. 

Ernest  B.  Bishop  has  been  transferred  from  the  Ilion  Works 
to  the  Smith  Premier  Works  of  the  Remington  Typewriter  Com- 
pany, Syracuse,  N.  Y. 

William  R.  Wilson,  until  recently  secretary  of  the  Alberger 
Pump  and  Condenser  Company,  New  York,  has  been  elected  vice- 
president,  and  Richard  C.  Williams  has  been  elected  secretary 
of  the  company. 

Schtjyxer  S.  Wheeler,  of  Ampere,  N.  J.,  is  in  France  and  later 
will  go  to  Great  Britain  to  explain  the  system  that  he  has  success- 
fully used  in  his  factories  by  means  of  which  persons  physically 
handicapped  may  become  self-supporting  workers.  He  was  in- 
vited by  Eugene  Brieux,  who  is  in  charge  of  this  sort  of  work  done 
by  the  French  Government. 

Warren  E.  Murray,  consulting  engineer,  announces  the  estab- 
lishment of  general  engineering  offices  at  San  Francisco,  Cal.  He 
was,  until  recently,  with  the  Western  Sugar  Refining  Company,  of 
the  same  city,  as  refinery  manager. 

Hal  R.  Stafford,  mechanical  engineer  of  the  Economy  Devices 
Corporation.  New  York,  is  now  chief  engineer  of  the  Franklin  Rail- 
wa.v  Supply  Company,  Inc.,  a  consolidation  of  the  Economy  De- 
vices Corporation  and  the  Franklin  Railway  Supply  Company. 
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Ralph  G.  Macy,  formerly  in  the  Army,  and  with  the  Air  Reduc- 
tion Company  prior  to  that,  has  resigned  his  commission  and  is 
now  with  the  New  Yorli  Steam  Company,  New  Yorli. 

The  honorary  degree  of  doctor  of  engineering  has  been  conferred 
upon  Alexander  C.  Humphkeys,  president  of  Stevens  Institute 
of  Technology,  by  the  Rensselaer  Polytechnic  Institute. 

Russell  G.  Clahk,  general  draftsman  of  the  American  Thread 
Company,  formerly  at  Willimautic,  Conn.,  is  now  located  at  the 
head  office  of  the  company,  in  New  York. 

Hubert  C.  Verhey,  who  joined  the  technical  department  of  the 
Emergency  Fleet  Corporation  at  Washington,  D.  C,  in  the  capac- 
ity of  chief  draftsman  is  now  at  the  head  of  the  marine  Diesel  en- 
gine department. 

R.  S.  Beunner  has  become  identified  with  the  Hamllton-Otto 
Coke  Company,  of  Hamilton,  Ohio. 

F.  G.  Pease  has  become  associated  with  the  National  Research 
Council,  Washington,  D.  C,  as  chief  draftsman  of  the  Engineering 
Section. 

DuGALD  C.  Jackson,  in  charge  of  the  Department  of  Electrical 
Engineering  at  Massachusetts  Institute  of  Technology,  Cambridge. 
Mass.,  has  been  called  into  active  service.  Last  December  Pro- 
fessor Jackson  took  the  formal  oath  and  now  has  been  ordered 
"  over  there."  His  commission  Is  that  of  Major  in  the  Engineer 
Reserve  Corps. 

John  T.  Faig,  for  12  years  professor  of  mechanical  engineering. 
University  of  Cincinnati,  has  been  appointed  president  of  the  Ohio 
Mechanics  Institute.  Professor  Faig  will  give  special  attention  to 
training  students  in  the  operation  and  construction  of  internal- 
combustion  engines. 

Mabcus  T.  Lothrop  has  been  appointed  assistant  factory  man- 
ager of  the  Timken  Roller  Bearing  Company,  Canton,  Ohio.  He 
has  been  metallurgist  and  has  had  charge  of  the  steel  and  tube  de- 
partment of  the  company  for  the  past  seven  years. 

Captain  Frederick  H.  Moody,  who  upon  being  wounded  in 
France  was  evacuated  to  England,  was  temporarily  loaned  to  the 
Ministry  of  Munitions  for  inspectional  and  expediting  work  on 
mechanical  plants  for  the  Air  Board,  is  still  acting  as  an  Air 
Board   officer. 

APPOINTMENTS 

Allen  E.  Osteander  has  been  appointed  general  mechanical  en- 
gineer of  the  American  Car  and  Foundry  Company,  New  York. 
He  was  previously  connected  with  the  company  in  the  capacity  of 
mechanical  engineer. 

O.  S.  Maple,  formerly  purchasing  assistant  of  the  U.  S.  Shipping 
Board,  Emergency  Fleet  Corporation,  at  Washington,  D.  C,  has  re- 
cently been  appointed  assistant  purchasing  officer. 

Habold  G.  Kniese  has  accepted  an  appointment  as  mechanical 
draftsman  and  designer  in  the  Nitrate  Division,  War  Ordnance 
Department,  Washington.  D.  C. 

William  D.  Halsey  has  been  appointed  mechanical  engineer 
with  the  National  Advisory  Committee  for  Aeronautics  at  Wash- 
ington, D.  C.  He  will  continue  his  late  afternoon  and  evening 
classes  at  the  George  Washington  University,  Washington,  D.  C,  as 
assistant  professor  of  mechanical  engineering. 


AUTHORS  OF   PAPERS,   ETC. 

Sterling  H.  Bunnell  has  contributed  a  brief  article  on  Com- 
mercial Relations  of  Allies  with  Russia,  to  the  May  16  issue  of 
The  Iron  Age. 

Harrison  R.  Cady  is  the  author  of  an  article  entitled  Electrifica- 
tion of  Pumping  Stations  Saves  Coal  and  Money  which  appears 
in  the  May  9  number  of  Engineering  News-Record. 


NECROLOGY 

REAR  ADMIRAL  JOHN   D.   FORD 

John  D.  Ford,  Rear  Admiral  (retired)  in  the  United  States 
Navy,  died  at  his  home  in  Baltimore  on  April  8,  1918. 

Admiral  Ford  was  born  on  May  19,  1840,  in  Maryland  and  was 
educated  in  the  public  schools  of  Baltimore.  He  was  graduated 
from  the  Maryland  Institute  School  of  Design  in  June  1861,  re- 
ceiving the  Peabody  Prize.  The  following  year  he  was  graduated 
from  the  Potts  School  of  Mechanical  Engineering  and  immediately 
entered  the  United  States  Navy  as  third  assistant  engineer.  Early 
in   1864   he   was   made  second   assistant   engineer  and   two   years 


John  D.  Ford 

later  became  first  assistant  engineer.  On  December  27,  1890,  he 
was  made  chief  engineer. 

During  the  Civil  War  Admiral  Ford  took  part  in  the  recapture 
of  Baton  Rouge,  La.,  in  March  1863,  and  in  the  Battle  of  Mobile 
Bay,  1864,  and  was  on  the  Arizona  when  it  was  destroyed  by 
fire  off  Poverty  Point  in  the  Mississippi  River  in  1865.  He  was 
wrecked  in  the  Sacramento  on  the  Coromandel  coast  of  India  in 
1867. 

In  1884  he  was  put  on  detached  service  for  the  purpose  of  estab- 
lishing the  Baltimore  Manual  Training  School.  From  1894  to 
1896  he  was  connected  with  the  Maryland  Agricultural  and  Me- 
chanical College.  He  was  next  assigned  to  the  U.  S.  S.  Brooklyn, 
with  the  relative  rank  of  commodore,  and  in  1898  to  the  U.  S.  S. 
Baltimore  (flagship),  later  becoming  fleet  engineer  of  the  Pacific 
Station.  He  joined  the  Asiatic  fleet  and  took  part  in  actions  of 
April  30,  May  1  and  August  13,  1898,  and  in  the  destruction  of 
the  Spanish  fleet  off  Cavite,  the  destruction  of  the  batteries  at 
Cavite  and  at  Sangley  Point,  the  capture  of  the  forts  at  Corregi- 
dor  and  the  capture  of  Manila.  On  May  19.  1905,  he  retired 
from  the  sei-vice  as  Rear  Admiral. 

Admiral  Ford  was  a  member  of  the  Associated  Veterans  of 
Farragut's  Fleet,  the  Loyal  Legion,  the  Society  of  Manila  Bay, 
and  of  the  American  Society  of  Naval  Engineers.  He  became  a 
member  of  our  Societ.v  in  1884. 

HENRY  ARTHUR  BAYFIELD 

Henry  A.  Bayfield  was  born  in  Charlottetown.  Prince  Ed- 
ward Island,  Canada,  on  June  19,  1873.  He  was  graduated 
from  McGill  University.  Montreal,  in  1896,  with  the  degree  of 
Bachelor  of  Applied  Science,  having  taken  the  mechanical-engi- 
neering course. 

The  first  two  years  after  his  graduation  he  spent  at  the  shops 
of  the  Intercolonial  Railway.  Moncton.  N.  B..  as  machinist  ana 
junior  mechanical  draftsman,  and  in  testing  locomotives  on  the 
road.  He  was  also  a  year  in  the  Great  Northern  Railway  shops 
at  St.  Paul,  Minn.,  where  he  was  draftsman  in  charge  of  the  of- 
fice ;  later  he  was  made  superintendent  of  the  company's  shops 
at  West  Superior,  Wis.     For  a  short  period  he  was  with  the  Dar- 
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daiielles  jNIiniug  Couipau.v,  Sandon,  B.  C,  overhauling  and  operat- 
ing their  plant.  From  18!H)  to  1900  he  was  connected  with  the 
Alliion  Iron  Works  and  Victoria  Machinery  Depot,  Victoria,  B. 
C,  as  a  designer  of  small  marine  engines,  boilers,  etc.,  leaving 
this  firm  to  become  senior  designer  on  dredging  and  hoisting  ma- 
chinery, air  compressors,  shop  appliances,  etc.,  with  the  James 
Cooper  Mfg.  Co.,  Montreal.  In  1901  Mr.  Bayfield  was  appointed 
mechanical  superintendent  in  charge  of  dredging  fleet,  shops  and 
shipyard  for  the  Harbor  Commissioners  of  Montreal.  About 
three  years  later  he  entered  on  private  practice  in  Vancouver, 
B.  C,  and  with  the  exception  of  an  interval  with  the  British 
Columbia  General  Contract  Company,  continued  in  private  prac- 
tice until  1909.  when  he  entered  the  service  of  the  Department  of 
Public  Works  of  Canada,  being  appointed  superintendent  of  dredg- 
ing for  British  Columbia.  In  December  1912  Mr.  Bayfield  was 
made  chief  engineer  in  charge  of  all  estimating  and  designing  of 
the  Vancouver  Machinery  Depot  Company,  where  he  remained 
until  1913.  when  he  was  again  called  upon  by  the  Dominion  Gov- 
ernment to  design  a  self-propelling  hydraulic  dredge.  In  1914  he 
returned  to  private  practice  at  Vancouver,  B.  C,  engaging  prin- 
cipally in  consulting  work  in  connection  with  dredging  and  ma- 
rine matters,  but  was  called  in  191.5  to  the  Department  of  Rail- 
ways and  Canals  of  Canada  to  take  the  position  of  mechanical 
engineer  in  charge  of  all  mechanical  and  marine  work  at  Port 
Nelson.  Manitoba.  Late  in  the  same  year  Mr.  Bayfield  became 
chief  engineer  with  Norton.  Griffiths  &  Co.,  Ltd.,  St.  John.  N.  B., 
in  connection  with  the  harbor-improvement  contract.  In  1916  he 
was  called  on  by  the  British  Ministry  of  Jlunitious  of  War  to 
take  charge  of  the  Enfield  rifle  production  at  the  Winchester 
Repealing  Arms  Company,  New  Haven.  Conn.,  where  he  remained 
until  the  summer  of  1917,  when  he  was  appointed  engineer  in 
charge  of  the  Ogden  Point  assembly  plant  of  the  Imperial  Muni- 
tions Board.  Victoria.  B.  C.  He  held  this  position  at  the  time  of 
his  death.  February  12,  1918. 

Mr.  Bayfield  was  a  member  of  the  Institution  of  Mechanical 
Engineers  ( Great  Britain  I  and  an  associate  member  of  the  Ca- 
nadian Society  of  Civil  Engineers.  He  became  a  member  of  our 
Society   in   1913. 

ROBERT  ELLSWORTH  JACKSON 

Robert  E.  .Jackson  was  born  in  Matteawan,  N.  Y.,  on  August 
24,  1888.  He  was  educated  in  the  public  schools  of  Garfield. 
N.  J. 

He  served  his  apprenticeship  with  the  Dutchess  Tool  Works, 
Fishkill  Landing,  N.  T..  and  there  learned  the  machinist's  trade. 
The  year  of  1910  he  spent  with  the  Coldwell  Wilcox  Company, 
Newburgh,  N.  Y.,  as  machinist.  He  then  worked  in  the  same 
capacity  for  about  six  months  with  the  Fiat  Automobile  Com- 
pany, Poughkeepsie,  N.  Y.  Upon  leaving  this  company  he  be- 
came associated  with  P.  H.  Gill  &  Sons,  Brooklyn,  N.  Y.,  as  ma- 
chinist. In  April  1911  he  entered  the  employ  of  the  Edison  I,ab- 
oratory.  West  Orange.  N.  J.,  as  foreman  of  the  machine  depart-  • 
meot.  He  was  later  made  superintendent  and  held  this  position 
at  the  time  of  his  death. 

Mr.  Jackson  became  a  junior  member  of  the  Society  in  1917. 
He  died  at  West  Orange,  N.  J.,  on  April  5,  1918. 

ERNEST  AINSWORTH  MOORE 
Ernest   A.   Moore  was   born   in   Victoria,   Australia,   on   October 
14,   1879.      He   was   educated    in   Melbourne.   Australia,    and   later 
received  special   instruction   in   work   of  a  mechanical   nature  from 
tutors. 

While  in  Australia  he  was  employed  by  Knox.  Schlapp  &  Co.. 
who  represented  the  AUis-Chalmers  Company,  in  the  capacity  of 
private  secretary  to  Mr.  William  Knox.  In  1904  Mr.  Moore  de- 
cided to  come  to  the  United  States  and  in  August  of  that  year 
became  draftsman  with  the  Filer  &  Stowell  Co.,  Milwaukee.  Two 
years  later  he  became  connected  with  the  AUis-Chalmers  Com- 
pany, working  first  in  the  gas-engine  department,  and  later  as  as- 
sistant engineer.  In  1908  he  became  chief  engineer  of  the  Bates 
Machine  Company,  Joliet,  111.,  having  full  charge  of  all  technical 
and  later  all  commercial  engineering  work ;  he  designed,  built 
and  supervised  a  great  amount  of  special  machinery  and  while 
with  this  compan.v  obtained  his  experience  in  work  of  a  consult- 
ing and  legal  technical  nature 

Mr.  Moore  left  the  Bates  Machine  Company  in  1913  to  take 
the  position  of  resident  manager  in  Chicago  for  the  A.  M.  Byers 


Company.  Pittsburgh,  manufacturers  of  wrought-iron  pipe.  About 
May  1914  he  left  Chicago  for  Detroit,  planning  to  develop  there 
a  new  business  for  the  production  of  a  new  machine  making  paper 
containers.  This  machine  was  first  designed  by  him  in  1911  and 
was  gradually  perfected,  until  in  1914  the  Moore  Container  Com- 
pany was  organized  in  Detroit  with  Mr.  Moore  as  president. 
Plans  were  practically  completed  for  the  manufacture  of  the  ma- 
chine when  his  health  failed  and  he  was  forced  to  give  up  his 
work  completely  and  leave  for  the  West  in  an  effort  to  regain  his 
strength.  He  died  very  suddenly  in  Phoenix.  Ariz.,  on  February 
1.J,  1918. 

Mr.  Moore  became  a  member  of  the  Society  in  1913. 


WILLIAM  PRESCOTT  SARGENT 

William  P.  Sargent  was  born  in  Stoneham,  Mass.,  on  September 
9.  1878.  and  received  his  early  education  in  the  public  schools  of 
that  city. 

He  was  first  employed  in  1896  by  Prentice  Brothers,  Wor- 
cester, Mass.,  manufacturers  of  machine  tools,  where  he  had  chai'^e 
of  the  stock  room.  His  spare  time  he  devoted  to  learning  ma- 
chine operation  and  machine  fitting.  His  next  position  was  with 
the  Draper  Machine  Tool  Company  as  draftsman.  For  a  short 
while  thereafter  he  was  connected  with  the  Lodge  &  Shipley  Ma- 
chine Tool  Company,  Cincinnati,  as  a  designer  of  special  machin- 
ery. In  1903  he  was  made  special  engineer  for  the  Niles  Tool 
Works.  Hamilton.  Ohio,  where  his  work  dealt  with  chemical  and 
metallurgical  research  problems.  He  returned  to  the  Pratt  & 
Whitney  Co.  as  assistant  construction  engineer  in  the  design  of 
the  machine  shop,  foundry  and  power  plant  which  were  being 
erected.  He  was  next  made  engineer  in  direct  charge  of  the  de- 
sign and  construction  of  the  machine  and  forge  shop  of  the  Niles 
Tool  Works.  About  1907  Mr.  Sargent  became  associated  with 
the  Barber-Oolman  Company.  Rockford,  111.,  as  engineer  to  design 
and  develop  automatic  textile  machinery.  From  1909  to  1915 
he  was  engaged  in  the  design  and  development  of  automatic  ma- 
chinery for  handling  periodicals,  papers  and  paste,  and  in  the  de- 
sign and  construction  for  the  Bureau  of  Chemistry  of  several 
graphic  machines  for  recording  impacts  and  stresses.  He  was 
associated  also  with  the  Curtis  Publishing  Company,  Philadelphia, 
where  he  was  interested  in  the  reduction  of  labor  costs  in  the  me- 
chanical processes  involved  in  the  publication  of  5,000.000  magazine 
copies  a  month.  During  the  .vears  of  1915  and  1916  Mr.  Sargent 
devoted  his  time  to  coordinating  the  facilities  of  more  than  twelve 
small  shops  whose  production  singly  of  gages,  tools  and  ordnance 
parts  would  not  have  been  appreciable.  Recently  Mr.  Sargent 
was  engaged  in  the  construction  of  gages  and  interested  in  other 
work  for  the  Fraukford  Arsenal. 

Mr.  Sargent  became  a  member  of  the  Society  in  1909.  He  died 
on  Ajjril  10,  1918. 

WILLIAM  WARREN   SMITH 

William  W.  Smith  was  born  in  Toronto.  Canada,  on  September 
9,  1876.  He  was  educated  in  the  public  schools  of  Michigan  and 
in  Michigan  Agricultural  College,  taking  the  mechanical-engineering 
course.  Later  he  attended  Purdue  University,  where  he  took 
special  work  in  mechanics. 

He  obtained  his  shop  experience  with  the  Welded  Steel  Barrel 
Company,  Detroit,  Mich.,  where  for  about  a  year  and  a  half  he 
was  draftsman  and  inspector.  He  spent  two  years  with  the 
American  Car  and  Foundry  Company,  Detroit  and  St.  Louis,  as 
draftsman,  estimator  and  finally  as  chief  draftsman.  His  next 
position  was  with  the  Standard  Steel  Car  Company,  Pittsburgh, 
as  assistant  construction  engineer,  where  he  remained  for  about 
a  year,  leaving  to  become  assistant  manager  with  the  Mexican  Car 
and  Foundry  Company,  Mexico  City.  He  remained  in  Mexico, 
transferring  his  business  connections  to  the  National  Iron  and 
Steel  Works  as  sui>erintendent  and  mechanical  engineer  in  charge 
of  design  for  miscellaneous  machine  and  structural-steel  work. 
About  1916  Mr.  Smith  became  associated  with  Dodwell  &  Co.^ 
New  York,  as  foreign  representative  with  Behn  Brothers.  San 
Juan,  Porto  Rico.  In  February  of  this  year  he  joined  the  .sales 
force  of  the  Allis-Chalmers  Manufacturing  Compan.v,  expecting 
later  to  be  transferred  to  sales  work  in  South  America,  with 
which  country  he  was  especially  familiar. 

Mr.  Smith  became  a  member  of  the  Societ.v  in  1909.  He  died 
in  Milwaukee.  Wis.,  on  April  1,  1918. 


ROLL  OF  HONOR 


Alexander,  Ludwell  B.,  First  Lieutenant,  Aero  Section,   Signal  OIB- 

cers'    Reserve   Corps,    Scliool    of   Military    Aeronautics,    Massachu- 
setts  Institute    of   Technology. 
Antosch,  Walter,  Ensign,  United  States  Naval  Auxiliary  Reserve. 
Ballou,  J.  Ladd,  Sergeant,  Co.  C,  342d  Inf.,  Camp  Grant,  111. 
Barker,  Earnest  S.,  First  Lieutenant,  Headquarters  Co.,  4Sth  Infan- 
try, Camp  Stuart,  Newport  News,  Va. 
Barron,  Alexander  F.,  Private,  Co.  F,  305th  Engineers,  Camp  Lee,  Va. 
Barry.    John    L.,    Jr.,    Ensign.    Engineering,    U.    S.    Naval    Auxiliary 

Reserve. 
Bechtel,  John  A.,  Captain,  Co.  F,  108th  Supply  Train,  33d  Division, 

U.  S.  ETcpeditlonary  Forces,  France. 
Boyer,  George  n..  First  Lieutenant,  Ordnance  Training  Camp,  Camp 

Hancock,   Augusta,   Ga. 
Bbiggs.  Lester  G..  U.  S.  Navy  Aviation. 
Bui:k.  J.  E.,  Ensign,  U.   S.  Naval   Reserve  Force. 
Carpenter,  F.  S.,  First  Lieutenant,   Signal  Corps,  U.  S.  Army. 
Clarke,  Leon  L.,  Captain,  Engineer  Officers'  Reserve  Corps,  American 

Expeditionary   Forces,    France. 
Dayton,   Birge    S.,    I'rivate,    Co.   C,   6th    Regiment,    U.    S.   Engineers, 

American   Expeditionary   Forces,    France. 
Dickson,    Charles    H.,   First   Lieutenant,   Ordnance   Officers"    Reserve 

Corps. 
Douglas,    Morris    D.,    First    Lieutenant,    Ordnance    Officers'    Reserve 

Corps,   Inspection   Division,   Ordnance  Dept. 
Ekstrand,    Charles    E.,    Lieutenant     (Junior    Grade),    U.    S.    Naval 

Reserve  Force. 
Gianelloni,    Vivian    J..    Lieutenant,    Coast    Artillery    Reserve    Corps, 

Co.  B,  53d,  A.  T.  C.  A.  C,  Oakland.  Cal. 
Goldsmith,  Clarence,  Major,  Construction   Division,  Quartermaster's 

Corps,   V.   S.   Army. 
Hamilton,  W.  B.,  Captain,  Ordnance  Officers'  Reserve  Corps,  Division 

oi  .\merican  Ordnance  Base  Depot  in  France. 
HOSMEH,  Fred  E..  Lieutenant,  Assistant  Engineer  Officer,  Headquarters 

Staff,  Aviation  Section.  Ebberts  Field,  Lonoke,  Ark. 
Jack.son.  Ddgald  C,  Major.  Engineer  Officers'  Reserve  Corps,  American 

Expeditionary  Forces,  France. 
Jackson,   E.   R.,   First  Lieutenant,   Ordnance   Officers'    Reserve   Corps, 

Inspection  Division,  Ordnance  Dept.,  U.  S.  A. 
Jackson.  William  B..  Major,  Quartermaster's  Corps.  U.  S.  A.,  Officer 

in  Charge  of  Utilities.   Camp  Merritt,  N.   J. 
Lyne,    L.    F..    First    Lieutenant,    Ordnance    Officers'     Reserve    Corps, 

Inspection    Division,    Ordnance    Department,    U.    S.    Army. 


McKaig,  W.  W.,  Ensign.  Ilureau  of  Construction  and  Repair  (Avia- 
tion),   Navy    Dept. 

McNally,  Edwin  M.,  Ensign,  U.  S.  Naval  Reserve  Force,  Bureau  of 
Steam   Engineering,   Navy  Department. 

Makuow,  George   P.,   Major,   United   States  Army. 

Merrill,  S.  Clifford,  Second  Lieutenant,  Ordnance  Officers'  Reserve 
Corps,  Inspection  Division,  Ordnance  Department,  U.   S.  Army. 

Morse.  Walter  R.,  Captain,  N.  A.,  301st  Engineers,  Camp  Devens, 
Mass. 

Munyan,  Earl  A.,  Lieutenant  (Junior  Grade),  U.  S.  Naval  Reserve 
Force,   Navy   Department,    Bureau    of   Ordnance. 

Northcroft,  James  F.  S.,  Officers'  Training  Camp.  British  Army, 
England. 

Plan-k,  William  J.,  Cadet,  Aviation  Section,  Signal  Enlisted  Reserve 
Corps,   School  of  Military  Aeronautics,   Austin,   Tex. 

RoBECHEK.  B.,  21st  Co.,  Coast  Artillery  Corps,  Ft.  Preble,  Me. 

Roberts,  Chapin,  Ensign,  U.  S.  Naval  Reserve  Force,  U.  S.  S.  Uaick. 

KosE.  David,  Private,  Co.  C,  Second  Provisional  Ordnance  Bureau, 
American  Expeditionary  Forces.  France. 

Sawyer,    Wilfred   D.,   Private,   Camp   Funston,   Tex. 

SciiALLER.  -VLwi.v  L.,  Captain,  Ordnance  Department,  N.  A.,  Aberdeen 
Proving  Ground,   Md. 

SE.4T0N,  Edward  W.,  Private.  Ordnance  Corps,  Detachment  A,  Gun- 
powder Reservation,   Banacks  2,   Edgewood,  Md. 

Seward.  Herbert  L..  Licutcmnt  (Senior  Grade),  U.  S.  Naval  Reserve 
Force.    Navy   Steam   Engineering   School,    N.    Y. 

S.MOCK,  Harold  E.,  U.  S.  Naval  Reserve  Force,  stationed  at  Dayton, 
<);u.,. 

Sij.Tii,  Fcu.ma.^,  Jr.,  Lieutenant,  Ordnance  Officers'  Reserve  Corps, 
Ordnance   Department,   U.    S.   Army. 

Taylor.  Paul  H.,  First  Lieutenant.  Ordnance  Officers'  Reserve  Corps, 
26th  Division,  Ordnance  Mobile  Repair  Shops,  American  Expe- 
ditionary Forces,  Prance. 

Taylor,  Stevenson.  Lieutenant-Colonel,  U.  S.  Naval  Reserve  Force. 

Thurston,  Edward  D.,  Jr..  Lieutenant  (Junior  Grade),  U.  S.  Naval 
Reserve  Force,  U.  S.  Navy  Gas-Engine  School,  Columbia  Univer- 
sity,  N.  Y. 

Walsh,  Edward  T.,  M.ajor,  Ordnance  Officers'  Reserve  Corps,  Inspec- 
tion   Division,    Ordnance    Department. 

Welling.  Lindsay  H.,  Sergeant.  117  Mobile  Ordnance  Repair  Shop, 
American   Expeditionary   Forces,   France. 

Wetherill,  William  C,  Ensign,  U.  S.  Naval  Reserve  Force. 

Woodworth,  C.  B.,  Captain,  49th  Engineers.  Fort  Meyer.  Va. 


CANDIDATES  FOR  MEMBERSHIP 


TO  BE  VOTED  ON  AFTER  JULY  10 


BELOW  is  the  list  of  candidates  who  have  filed  applications 
since  the  date  of  the  last  issue  of  The  Journal.  These 
are  classified  according  to  the  grades  for  which  their  ages 
qualify  them,  and  not  with  regard  to  professional  qualifications, 
i.e.,  the  ages  of  those  under  the  first  heading  place  them  under 
either  Member,  Associate  or  Associate-Member,  those  in  the 
next  class  under  Associate  or  Associate-Member,  those  in  the 
third  class  under  Associate-Member  or  Junior,  and  those  in  the 
fourth  under  Junior  grade  only.    Applications  for  change  of 


grading  are  also  posted.  Total  number  of  new  applications,  79. 
The  Membership  Committee,  and  in  turn  the  Council,  urge 
the  members  to  scrutinize  this  list  with  care  and  advise  the 
Secretary  promptly  of  any  objections  to  the  candidates  posted. 
All  correspondence  in  this  regard  is  strictly  confidential.  Un- 
less objection  is  made  to  any  of  the  candidates  by  July  10,, 
and  provided  satisfactory  replies  have  been  received  from 
the  required  number  of  references,  they  will  be  balloted  upon 
by  the  Council.    Those  elected  will  be  notified  about  July  15. 


NOTE.     The  Council  desires  to  impress  upon    applicants  for   membership   that   under   the  present 
national  conditions  the  procedure  of  election  of  members  may  be  slower  than  under  normal  conditions. 


NEW  APPLICATIONS 

FOE   consideration    as    member,   ASSOCI.ITE   OB 

associate-member 

Connecticut 

BALDWIN,  Charles  A.,  Assistant  General 
Sales  Manager,  Bridgeport  Brass  Co., 

Bridgeport 
LUDEMAN,  Oscar  H.,  Engineer  and  Sales- 
man, The  Spencer  Tubine  Cleaner  Co., 

Hartford 

SHAW,  Stillman,  Mechanical  Engineering 

■ — Lorenz  &  Lorenz,  Hartford 


Delaware 

CRAIG,  William  D.,  Engineer,  Atlas  Pow- 
der Co..  Wilmington 

District  of  Columbia 

DOYLE,  Edmund  A.,  1st  Lieutenant,  Engr. 
R.   C,  U.    S.  Army,  Washington 

FISCHER,  Louis  A.,  Major.  Ordnance  Re- 
serve Corps,  Bureau  of  Standards, 

Washington 
Georgia 

FERRY,    Hiram    W.,    General    Superinten- 
dent, Yaryan  Rosin  &  Turpentine  Co., 

Brunswick 
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Illinois 

McWETHY,  Frank  H.,  Secretary,  Ste- 
phens-Adamson  Mfg.  Co..  Aurora 

OLSON,  Carl  G.,  Chief  Engineer,  Illinois. 
Tool   Works,  Chicago 

Mar.vland 

SYMINGTON,  Thomas  H.,  President  of 
the   several    Symington   Companies, 

Baltimore 
Massachusetts 

GRADE,  Oscar  W..  Mechanical  Engineer, 
Worthington  Pump  &  Machy.  Corp., 
Blake  &  Knowles  Works,  Cambridge- 
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HAKVEV,  JOHN  C,  with  C.  M.  Allen.  Engi- 
neer, also  owner  and  manager  Haynes 
automobile    business,  Worcester 

INGRAM,  Edward  H.,  Mechanical  Engi- 
neer, Greenfield  Tap  &  Die  Corp. 

Greenfield 

JONES,  Evan  F.,  Treasurer  and  General 
Manager,   Morgan   Spring   Company, 

Worcester 

LINCOLN,  Frank  S.,  Machine  Purchase  & 
Tool  Designer,  Construction  Department, 
Watertown    Arsenal,  Watertown 

REID,  Alexander,  Manager  o(  Water 
Wheel  Dept.,  Holyoke  Machine  Com- 
panies, Worcester 

New  Jersey 

FRENCH,    Charles    M.,    1st    Lieutenant. 

Engineers  E.   C,   34th   Engineers, 

Camp  Dix 
GIBBONS,    Archer,    Manager    of    General 

Office  Service  Departments  of  Thomas  A. 

Edison.  Inc.,  Orange 

PAKRISH,  Samuel  M.,  Power  Supervisor, 

The  Celluloid   Co.,  Newark 

New  York 

LATTER,  Edward  D.,  Industrial  Engineer, 
with  Federal  Accounting  Corp., 

New   York 

MOREAU,  L.,  Engineer,  with  M.  M. 
Schneider  &  Co.,  New   York 

POLLARD,  Wright,  Supervisor,  .  Reming- 
ton Arms  &  U.  M.  C.  Co.,  Inc.,  Illon 

POTTER,  JOSEPH  S.,  General  Superinten- 
dent, Gas  Engine  &  Powder  Co.,  & 
Charles  L.  Seabury  &  Co.,  Consol.. 

Morris  Heights 

VAN  BOMEL,  Leroy  A.,  President,  Shef- 
field Condensed  Milk  Co..  Inc.,  Asst. 
General  Manager,  Sheffield  Farms  Co., 
Inc.,  President,  High  Bridge  Garage,  Inc., 

New   York 

WILDER,  Robert  H.,  General  Inspector. 
American  Metal  Products  Corp., 

New  York 

WAINRIGHT,  Walter  S.,  Engineer,  Walter 
Kidde  &  Company,  Inc.,  New  York 

North  Carolina 

MacEWAN,    Thomas   A.,   Mechanical   Con- 
struction  Engineer   In   Private    Practice, 
Greensboro 

Ohio 

LEAHY.  Francis  W.,  Inspector  of  Ma- 
chinery, U.S.S.B.  Emergency  Fleet  Corp.. 
care  of  Hooven,  Owens,  Rentschler  Co., 

Hamilton 

McCONKEY,   Walter   N.,    Shop   Engineer, 

Lima  Locomotive  Works,  Inc..  Lima 

RUCK,    Edward    H.,    Chief    Engineer,    The 

Cleveland  Tractor  Co.,  Cleveland 

Pennsylvania 

BUCK,   Charles  -\.,  Vice  President.   Beth- 
lehem  Steel  Co.,  Bethlehem 
ENZI.iN,  Charles,  Mining  Engineer,  Phila- 
delphia and  Reading  Coal  and  Iron  Co.. 

Pottsville 
GUTHRIE,     Bayard,     Superintendent     of 
Crucible    Works,    Crucible    Steel    Co.    of 
America,  Pittsburgh 

HOFAMMANN,  Karl  E.,  Assistant  Fore- 
man, Pennsylvania  RaUroad  Company, 

Altoona 

SCHLATTER,    Louis    H.,    Assistant    B'ore- 

man,  Pennsylvania  E.R.  Co.,  Test  Dept., 

Altoona 

Tennessee 

SEWELL,  Charles  B.,  Saw-MUl  Designer 
and  Builder,  Newport 

Virginia 

VANDEGRIFT,  Wayne  A.,  Supt.  of  Const., 
J.  W.  Danforth  Co.,  Naval  Base  Station, 

Norfolk 

Wisconsin 

ERBACH,  William  L.,  Vice-President  & 
Manager,  Rletbrock  Land  &  Lumber  Co.. 

Athens 


Canada 

COSLER,  Arthur  S.,  Adviser  on  Pulp-Mill 
Construction,  Fraser  Companies,   Ltd., 

Edmundston,  N.  B. 
FRASER,    Duncan    W.,    General    Manager, 
Jlontreal  Locomotive  Works,  Ltd., 

Montreal 

Canal  Zone 

HEDGES,  Selby  E.,  Plant  Draftsman,  Me- 
chanical Division,  Panama  Canal. 

South  America 

B.iRKER,  Edgar  E.,  Superintendent  of 
Mines,  Cerro  de  Pasco  Copper  Corp., 

Cerro  de  Pasco,  Peru 

i-'OR    consideration    as    associate    or    asso- 

CIATB-MEMBER 

Alabama 

DREXELIUS,  George  W.,  Local  Manager, 
The  Fairbanks,  Birmingham 

Illinois 

REDFIELD,  Edmund  R.,  Mechanical  Engi- 
neer, Russell,  Burdsall  &  Ward,  Bolt  & 
Nut  Co.,  Rock  Falls 

Iowa 

NICHOLSON,  James  M.,  Fuel  Supervisor, 
care  of  A.  T.  &  S.  F.  Ry.   Co., 

Fort    Madison 

Michigan 

LANGILL.  Ross  E.,  Chief  Engineer,  Saw- 
mill Dept.,  The  Prescott  Co..     Menominee 

Missouri 

HILL,  William  S.,  Superintendent,  Light 
&  Power  Dept.,  Springfield  Gas  &  Elec- 
tric Co.,  Springfield 

New  Jersey 

POXSEN,  Lyas,  Power-plant  Engineer, 
Babcock  &  Wilcox  Co.,  Bayonne 

New  York 

GR.AHAM,  Warren  W.,  Mechanical  Engi- 
neer, Ford,  Bacon  &  Davis,       New  York 

Pennsylvania 

BENNETT,  Leland  W.,  Instructor,  Dept. 
Mechanical  Engineering.  University  of 
Pennsylvania,  Philadelphia 


FOR    consideration    AS    ASSOCIATE-MEMBER    OR 
JUNIOR 

District  of  Columbia 

COLLINS.  Lester  W.,  Investigator  in  Mar- 
keting Fruits  and  Vegetables,  Bureau  of 
Markets.  Washington 

Massachusetts 

STRUCK,  Henry  W.,  Mechanical  Designer, 

Stone  &  Webster,  Boston 

TUCKER,   Harold  B.,   Asst.    Supt.   Const., 

Merrimac  Chemical  Co.,  No.  Woburn 

Minnesota 

KOPPER,  Edward,  Jr.,  Chief  Engineer, 
Minnesota  Manufacturers'  Assn., 

North  St.  Paul 

Nebraska 

BIRD,  Frank  S.,  Superintendent  of  Con- 
struction,  Phoenix  Construction   Co., 

Omaha 

New  Jersey 

BELDING,  Lewis  A.,  Assistant  Professor 
of  Mechanical  Engineering,  Stevens  In- 
stitute of  Technology,    Hobcken. 

RILEY,  Arthur  B.,  Sergeant,  1st  Class,  in 

charge    of    road     construction,     Utilities 

Dept.,  Quartermaster  Corps.,  U.  S.  Army, 

Camp  Merritt 


SCOTT,  Walter  C,  Manager  and  member 
of  firm — Walter  Scott  &  Co.,       Plalnfield 

New  Y'ork 

ANDRESEN,  John  H.,  Jr.,  Mechanical 
•Superintendent,  New  York  American 
Journal,  New  York 

BROOKS,  John,  Assistant  to  General  Man- 
ager, Russell  Motor  Car  Co.,  Inc., 

Buffalo 
SANBORN,    Arthur    P.,    Engineering    En- 
sign.   U.S.N.R.F..    Section    Base,    No.    8, 
TompklnsvIUe,   Staten   Island 

Ohio 

BOHANNON,   George   L.,    Chief   Engineer, 
The  Youngstown  Steel  Car  Co., 

Youngstown 

DRUMMOND,    John     H.,     President,    The 

Drummond-MIUer    Co.,  Cleveland 

Pennsylvania 

BAGLEY,  Glen  D.,  Engineer  for  Mellon 
Institute  of  Industrial  Research, 

Pittsburgh 
PRUDDEN,  Theodore  M.,   1st  Lieutenant, 
Ordnance    Dept.,    R.    C,    Frankford    Ar- 
senal, Philadelphia 
SMITH,    Victor    J.,    1st    Lieutenant,    Ord- 
nance R.  C,   U.S.A.,  Frankford  Arsenal. 
Philadelphia 

Virginia 

McCLAVE.  Bernard  D.,  Captain,  Sanitary 
Corps.   N.A.,   Assigned   to  -A.   S.,    S.   C, 

Hampton 

West  Virginia 

KAUFMAN,  Morris  L.,  Engineer  in  Cotton 
Purification  Dept.,  Staff  of  Lt.  Col.  Ar- 
thur Wass.  Nltro 

FOR    consideration    AS    JUNIORS 

CiUifornia 

BEATTIE.  Joseph  A.,  Assistant  Engineer, 
Board  of  Public  Utilities,       Los  Angeles 

Connecticut 

STURTEVANT,  Henry  S.,  Mechanical 
Engineer,  S.K.F.  Ball  Bearing  Co., 

Hartford 

Indiana 

DAVIDSON,  John  L.,  Chief  Inspector  for 
the  Ordnance  Department,  U.  S.  Army, 
care  of  The  Illinois  Steel  Co.,  Gary 

Maryland 

BELL.  Walter  M.,  Engineer,  U.  S.  Filling 
Plant,  Co.  B.,  Gunpowder  Reservation. 

Edgewood 

Michigan 

MEHARD,  HUGH  R.,  Time  Study  Chief  and 
Efficiency  Engineer,  The  Aluminum  Cast- 
ings   Co.,  Detroit 

New  Jersey 

GOTTLIEB,  Solomon,  Departmental  Man- 
ager, American  Lead  Pencil  Co.,    ^ 

Hoboken 

New  York 

LEGGE,    Elmer    E.,    Mechanical    Engineer 

and  Metallographlst,  Watervliet  Arsenal, 

Watervliet 

WATKINS.  Roy  A.,  Ensign,  Instructor,  Co- 
lumbia University,  New  York 

Pennsylvania 

MARQUARDT,  William  C,  Asst.  Superin- 
tendent, Nelson  Valve  Co.,     Philadelphia 

McCABE,  P.  Charles,  Heating  Engineer, 
The  Austin  Company,  Philadelphia 

Canada 

GUSTAFSON,  Alfred  O.,  Checker,  Engi- 
neering Dept.,  Willys-Overland,  Ltd., 

West    Toronto 
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APPLICATIONS    FOR    CHANGE    OF 
GRADING 

PROMOTION    FKOM     ASSOCIATE-.MEIIBEE 

Connecticut 

PIGOTT,  REGINALD  J.  S.,  Superintendent. 
Raw  Material  Depts.,  Bridgeport  Brass 
Co.,  Bridgeport 

New  York 

HATCH.  Edwin  G.,  Consulting  Engineer 
and  Manufacturer.  New  Yorlv 

Pennsylvania 

BRYAN'S.  Henry  B..  Engineer.  Counties 
Gas  &  Electric  Co.,  Norristown 


PROMOTION    FROM    JUNIOR 

District  of  Columbia 

HALSEY,  William  D..-.\sst.  Professor.  Me- 
clianical  Eng..  Geo.  Washington  Uni- 
versity, and  Mechanical  Engineer  with 
National  Advisory  Committee  for  Aero- 
nautics, Washington 

Massachusetts 

HAYES,  J.  HOWARD,  Member  of  firm,  E.  H. 
Hayes  Machinery  Co.,  Boston 

New  Jersey 

ABRAMS.  FRANK  W.,  Asst.  Superintendent. 
Standard   Oil  Company.  Jersey  City 

SMITH,  William  E.,  Traveling  Engineer, 
Babcock  &  Wilcox  Co.,  Bayonne 

STROUSE,  Sidney  B.,  General  Engineering 
Practice  and  District  Manager  for  War- 
ren  Webster  &  Co.,  Atlantic  City 

Neiv  York 

GATES.  John  G.,  Production  Superinten- 
dent, Sperry  Gyroscope  Company,  Man- 
hattan   Bridge    Plaza     (Reinstatement), 

Brooklyn 

Oltio 

RENTSCHLER,  Gordan  S.,  Vice-President 
and  Works  Manager,  The  Hamilton 
Foundry  &  Machine  Co.,  Hamilton 


Pennsylvania 

BICKLEY,    JOHN    II.,    Designing    Hydraulic 
Engineer,  W.  H.   Wood,  Media 

LEWIS,  George  C,  Chief  Engineer,  Hersh 
&  Brother,  Allentown 

MANN,    Harvey    B.,   Department   Manager 
aud  Director,  Dravo-Doyle  Company, 

Pittsburgh 


SUMMARY 

New   applications 71) 

Applications  for  change  of  grading  : 

Promotion    from    Associate-Member....  3 

Promotion    from    Junior _ 10 

Total 92 


SUMMARY  SHOWING  AVERAGE  AGE  AND 

POSITIONS  OF  APPLICANTS  ON  BALLOT 

OF  MAY  29.   191S 

average  age  of  applicants 

Members   39 

Associates     42 

Associate-Members    3" 

Juniors 2 

positions    OF    Al'PI.II-ANTS 

Chief  Engineer 24 

Chief    Engineer    (.\sst.) ...  ;; 

Chief    Draftsman 11 

Chief   Draftsman    (Asst.) 2 

Construction    Engineer '> 

Construction    Engineer    (Asst.) 1 

Consulting    Engineer IG 

Consulting  Engineer    (Asst.) 1 

Cost    Accountant 1 

Designers   IT 

Draftsmen    IT 

Editor     1 

Estimator     1 

Executive      (Pres.,      V.P..      Treas.,      Secy., 

Manager)    51 

Factory   Manager 2 

Field   Engineer _ 1 


F(»reiiien   4 

I''oremen   (Asst.) n 

Fuel    Engineer 2 

Gas    Engineer 1 

Industrial    Engineer .5 

Inspectors    15 

Inspectors    (Chief  1 4 

Inspectors    (Asst. ) 1 

Junior   Engineers 2 

Machinist 1 

Manufacturer    1 

Master    Mechanic 5 

Mechanical  Engineers .^2 

Mechanical    Engineers     (Asst.i 15 

Operating  Engineer 1 

Operating  Engineer   (A.sst.l 1 

Power   Engineer 1 

Production  Engineer 4 

Professors    3 

Professors    (Assoc.) 2 

Professors    (Asst.) 0 

Purchasing  Engineers 1 

Purchasing  Engineer  (.\srI.) 1 

Representative    2 

Resident    Engineer 3 

Resident  Engineer  (Asst.) 1 

Salesman     (Engineers) g 

Sales    Manager 1 

Shop    Engineer 1 

Standardization 1 

Superintendents 18 

Superintendents    (Asst.) 9 

Testing    Engineers 4 

Works    Managers 5 

Works  Managers    (Asst.) 4 

Miscellaneous    28 

UNITED     ST.4TES     GOVERNMENT     SERVICE 

Captains   o 

Lieutenants o 

First     Lieutenants 3 

Second  Lieutenants 1 

Aeroplane   Designer 1 

Electrical  Gunner,  U.S.N.R.F 1 

Naval  Inspector  of  Machy 1 

Naval  Inspector,  Ord 1 

Sig.  Corps — Aerological  Wk 1 


EMPLOYMENT  BULLETIN 

rHE  SECRETARY  considers  it  a  special  obligation  and  pleasant  duty  to  make  the  office  of  the 
Society  the  medium  for  assisting  members  to  secure  positions,  by  putting  them  in  touch  with 
special  opportunities  for  which  their  training  and  experience  qualify  them,  and  for  helping  any 
one  desiring  engineering  services.     The  Society  acts   only  as  a  clearing  house   in   these   matters. 


GOVERNMENT  POSITIONS 

stamps  should  be  inclosed  for  transmittiil 
of  applications  to  advertisers;  non-memhers 
should  accompany  applications  ivith  a  letter 
of  reference  or  introduction  from  a  member; 
such  reference  letter  will  be  filed  with  the 
Societi/  records. 

Members  applying  in  person  for  Govern- 
ment positions  at  such  places  as  Navy  Yards 
should  invariably  make  appointments  bcfon- 
hand  by  letter,  telephone  or  telegraph,  and 
arrange  to  have  passes  or  the  eguivalents  so 
that  they  cu7t  gain  entrance.  In  this  way 
they    will    avoid    disappointment. 

TECHNICALLY  TRAINED  MEN  AS  IN- 
STRUCTORS in  Government  schools  for 
automobile  mechanics  and  military  aeronaut- 
ics. Men  within  the  draft  age  can  be  used 
for  this  work,  provided  they  have  not  al- 
ready been  called  by  their  Local  Draft  Board. 
2011. 


ASSISTANT  RESIDENT  INSPECTORS. 
Several  recent  graduates  of  technical  schools 
to  supervise  the  construction  work  on  hulls 
and  installation  of  the  machinery.  Salaries 
from  $1200  to  $1,500.  Location.  New  York. 
2612-A. 

SEVERAL  ENGINEERS  of  mature  experi- 
ence and  with  some  acquaintance  with  the 
principal  parts  of  steamships  to  be  in  office 
to  help  in  directing  work.  Salaries  range 
from  $1500  to  $3000.  Location,  New  York. 
2(112-B. 

DIESEL  ENGINEER.  Technical  depart- 
ment of  Emergency  Fleet  Corporation  re- 
quires the  service  of  experienced  Diesel  engi- 
neer who  should  also  have  knowledge  of 
shop  practice.     2613. 

NUMBER  OF  HIGH-GRADE  TECHNICAL 
MEN  wanted  for  positions  in  industrial  es- 
tablishments by  the  United  States  .\rmy  Ord- 
nance through  the  Civil  Service,  as  follows : 


SUPERINTENDENTS  tor  plants  engaged 
in  chemical  manufacturing  processes ;  sal- 
aries range  from  $2400  to  .1:6000.  Assistant 
superintendents  of  nitrate  and  chemical 
plants,  $1600  to  $2400. 

CHEMICAL  ENGINEERS  to  have  com- 
plete supervision  over  one  or  more  chemical 
manufacturing  processes  incidental  to  the 
war.  Salaries  from  $2400  to  $6000.  Some 
with  less  experience  as  chemical  engineers 
to  receive  from  $1600  to  $2400. 

GAS-MANUFACTURING  EXPERT  to  re- 
ceive $1000  to  $2400  a  year. 

.MECHANICAL  ENGINEERS  experienced 
ill  operation  and  control  of  high-pressure 
liydraulic  and  gas  machinery.  Salaries  for 
.junior  mechanical  enginegrs  from  $1600  to 
$2400.  ,^   I 

POWER-HOUSE  ENGINEERS  for  super- 
vision of  operation.  Salaries  from  $1800  to 
$2400. 
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MACHINE-SHOP      FOREMEN  Salaries 

$1^0(1  to  $2400  a  year. 

Education  and  experience  of  men  will 
(jualify  them  without  necessity  of  Civil 
Service  Examinations. 

Persons  of  military  age  accepting  appoint- 
ment will  not  avoid  the  obligations  of  the 
Selective  Service  Law.  No  application  will 
be  accepted  from  employees  of  firms  or  cor- 
porations engaged  in  contracts  for  the  Gov- 
ernment or  its  Allies  unless  written  assent 
to  such  application  is  given  by  the  head  of 
the  establishment  that  might  be  seriously 
handicapped  in  its  war  worl;  by  the  loss  of 
the  man. 

Many  positions  are  open.  The  needs  of 
the  service,  the  Ordnance  Department  an- 
nounces, are  so  imperative  that  applications 
will  be  received  indefinitely.  Further  infor- 
mation regarding  the  Army  Ordnance  posi- 
tions that  must  be  filled  is  obtainable  from 
the  Civilian  Personnel  Section,  United  States 
Army  Ordnance,  1330  F  Street,  Washington, 
D.   C. 


CIVILIAN  POSITIONS 

EXPERIENCED  COPY  WRITER  to 
handle  building  construction  and  equipment 
accounts ;  exceptional  opportunity  with  New 
England  agency  for  man  who  knows  the 
contracting  field  and  can  show  satisfactory 
evidence  of  ability  through  copy  and  cata- 
logue   matter   already    written.      0267-F. 

MECHANICAL  DRAFTSMAN,  preferably 
draft-exempt,  for  machinery  and  building 
layouts,  mill  specifications,  design  of  experi- 
mental and  new  machinery.  Permanent  posi- 
tion. Attractive  surroundings.  Location, 
New  Hampshire.     026S-F. 

YOtJNG  MEN  for  sales,  productive  and 
experimental  engineering  worlt  in  large  elec- 
trical manufacturing  firm  in  Middle  West. 
.Applicants  must  have  complete  high-school 
training  and  the  equivalent  of  at  least  two 
years'  technical  training  ;  preferably  be  tech- 
nical graduates  from  a  university  of  good 
standing.  In  reply  state  training  and  experi- 
ence in  detail,  salary  desired,  draft  classifi- 
cation and  references.     0269-F. 

POWER  SUPERINTENDENT  to  take 
charge  of  a  large  power  plant  near  New 
York  City.  In  reply  state  nationality,  age, 
education,  experience  in  full,  and  salary  ex- 
pected.    Location,  New  Jersey.     0275-F. 

SUPERINTENDENT  of  textile  machine- 
shop,  employing  50  men  ;  preferably  a  grad- 
uate of  Mass.  Inst.  Technology.  Location, 
New    Jersey.      0276-F. 

COST  CLERK  AND  ACCOUNTANT  for 
concern  manufacturing  structural  steel  ma- 
terials and  hardware  specialties ;  familiar 
with  modern  methods  of  accounting,  statis- 
tical work  and  cost  keeping.  Familiarity 
with  stenography  of  advantage.  Location, 
New   York  City.     0277-F. 

DRAFTSMAN  experienced  in  machinery, 
pipe  layouts,  etc.  Salary,  $40.  Headquar- 
ters. New  York.     0278-F. 

MECHANICAL  ENGINEER  to  increase 
production  and  development  of  goods.  Loca- 
tion,  Middle   West.     0279-F. 

ASSISTANT  TO  HEAD  OF  BALLOON 
DEPARTMENT.  Must  speak  French.  Com- 
petent to  develop  production  and  improve- 
ments in  design.  Location,  Middle  West. 
0280-F. 

EXECUTIVE,  of  college-professor  type, 
with  personality  to  meet  and  gain  confidence 
of    customers   and    direct    the    activities    of   a 


SOCIETY  AFFAIRS 

large    physical    laboratory.      Lnration.    .MiiUlIr 
West.      0281-F. 

DIRECTOR  OF  WELFARE  WORK  and 
general  plant  cooperation  with  heads  of  de- 
partments and  employees.  Location,  Middle 
West.     0282-P. 

.ASSISTANT  SUPERINTENDENT  in  large 
paper-box  manufacturing  plant.  Man  with 
technical  education  preferred.  Experience  in 
manufacturing  desirable.  Position  requires 
man  with  tact  and  ability  to  handle  large 
amount  of  detail.     Location,  Indiana.    0284-F. 

MECHANICAL  ENGINEER  to  oversee  the 
testing  of  fabrics,  glue,  dope,  varnish,  struc- 
tural tests,  sand-load  panels,  etc.  Location, 
Buffalo.      02S5-F. 

MASTER  MECHANIC  to  take  entire 
charge  of  maintenance  work,  including  ma- 
chinist, millwright,  carpenter,  electrical  and 
pipe-fitting  work.  Salary  about  $150  per 
month  to  start ;  good  chance  for  advance- 
ment.    Locality,  Brooklyn.      0286-F. 

STATISTICIAN  to  compile  engineering 
data.  Recent  college  graduate  preferred. 
Salary,  $25  per  week.  Locality,  New  Jersey. 
0287-F. 

.ASSISTANT  EMPLOYMENT  MANAGER. 
Man  of  some  mechanical  training  wanted. 
Location,  Connecticut.     02S8-F. 

DR.AFTSMEN  for  Connecticut  plant.  Men 
of  recognized  ability  desired.     0289-F. 

TIME-STUDY  WORK  for  men  of  ability. 
Location,   Connecticut.     0290-F. 

DR.\FTSMAN.  designer  of  hoisting  engines 
and  hoisting  machinery  generally.  .American 
citizen.  Salary  $150  to  $200  a  month.  Must 
he  experienced  and  capable  designer.    0291-F. 

DR-AFTSMAN,  of  good  education ;  experi- 
enced in  steam-piping  work,  ventilating,  etc. 
Salary   $100.      0292-F. 

ASSISTANT  TO  GENERAL  SUPERIN- 
TENDENT of  Canadian  plant.  Chemical 
graduate.  Previous  experience  In  the  manu- 
facture of  smokeless  powder  very  much  de- 
sired, though  not  absolutely  necessary,  or 
previous  experience  in  the  manufacture  of 
pow'der  for  high  explosives.  Salary,  $3000 
to  $3500.      0293-F. 

MECHANICAL  DRAFTSMAN  of  not  less 
than  two  years'  experience  to  work  in  engi- 
neering department  of  well-established  and 
growing  business,  doing  light  structural  and 
mechanical  work.  State  age,  nationality, 
education  and  experience,  also  references, 
accompanying  reply  with  sample  of  lettering. 
Location.  New  York  City.      0294-F. 

DRAFTSMEN  for  plant  layouts  of  mach- 
inery and  equipment.  Location,  New  York. 
n29('>-P. 

.ASSISTANT  ENGINEER,  graduate  of 
ability  and  initiative.  Experience  in  struc- 
tural steel  work  and  supervision  of  con- 
struction desirable.   Location,  Illinois.    0295-F. 

CHIEF  ENGINEER  for  cement  corpora- 
tion plant  aggregaHng  3000  hp..  and  com- 
prising Corliss  engines,  a.  c.  generators, 
motors,  etc. ;  plant  in  excellent  condition. 
0297-F. 

FACTORY  SUPERINTENDENT.  31  years 
of  age  or  over,  to  take  charge  of  works  for 
factory  employing  about  200  men.  One  who 
has  had  an  all-round  experience  and  capable 
of  handling  employees.      Salary   at   start,   be- 
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rneeu  *-iO(iO  and  $5000.     Location,  New  York. 
029S-F. 

MACHINE  DESIGNER  with  some  experi- 
ence in  electrical  apparatus,  and  familiar 
with  automatic-machine  design  and  elec- 
trical appliances.  Salary  from  $1800  to 
$2400.      Location,   New  York   State.      0299-F. 

DESIGNING  DRAFTSMEN,  with  some 
experience  on  printing-press  work  and  shop 
experience.     0300-F. 

DRAFTSMEN,  experienced  in  boiler  and 
power-plant  equipment,  able  to  check  draw- 
ings. Salary  depends  on  man.  Location, 
New    York    City.      0303-F. 

YOUNG  TECHNICAL  GRADUATE  to  de- 
velop as  superintendent.  Must  be  draft- 
exempt  or  above  draft  age  and  have  per- 
sonality to  handle  men.  Salary  $2000  to 
$2600.     Location,  New  Jersey.     0304-F. 

M.AINTENANCE  MECHANICAL  ENGI- 
NEER, for  plant  employing  5000  men.  Ex- 
perience in  belt  transmission,  electric,  steam, 
air  and  gas  service,  plumbing,  etc.,  and  as 
millwright,  tinsmith,  electrician,  etc.  Salary 
depends  on  man.  Location.  New  Jersey. 
OSOo-F. 

MECHANICAL  DRAFTSMEN,  conveying 
machinery.  Young  technical  graduates  pre- 
ferred. Salary.  $125.  Location.  New  York. 
o:;06-F. 

ENGINEERS  and  ASSISTANT  ENGI- 
NEERS in  forest  products.  Work  embraces 
principally  investigations  of  mechanical  and 
physical  properties  of  wood  in  airplane  con- 
struction, methods  of  artifi<'ial  drying,  etc. 
Salaries  range  from  $1800  to  $2400  for  engi- 
neers, and  from  $1200  to  $1500  for  assistant 
engineers.      Location,   Wisconsin.      0307-F. 

ASSISTANT,  to  take  charge  of  design  and 
construction  of  motors,  etc..  in  shop.  Per- 
sonality essential  factor.  Technical  graduate 
preferred.  Salary,  $2500.  Location,  New 
York.      0308-F. 

OPERATING  ENGINEER,  high-grade  man 
for  light,  heat  and  power.  Location,  New 
Jersey.      Salary  depends   upon  man.      0311-F. 

SALES  ENGINEER  for  large  corporation  ; 
experience  in  sale  of  semi-Diesel  fuel-oil  en- 
gines. Only  high-class  salesman  with  suc- 
cessful record  considered.     0313-F. 

DRAFTSMEN,  mechanical,  electrical, 
structural,  reinforced  concrete.  Location, 
Pennsylvania.     0314-F. 

OFFICE    ENGINEER    to  take    charge    of 

complete     design     of     blast  furnaces,     steel 

plants,    power    plants,    etc.  Location.    Ohio. 
o;;i5-F. 

YOUNG  ENGINEER,  over  draft  age, 
single,  to  go  to  head  office  in  Chile,  S.  A., 
of  company  operating  several  plants  in 
nitrate  district  :  should  have  some  experi- 
ence in  industrial  cost  analysis  and  effi- 
ciency work,  in  addition  to  general  engineer- 
ing experience.  Salary.  $3000  a  year  to 
start.     0316-F. 

PLANT  ENGINEERS  or  HIGH-GRADE 
DRAFTSMEN  for  plant  engineering  work. 
Location,  New  Jersey.     0317-F. 

ASSISTANT  EMPLOYMENT  SUPER- 
VISOR to  secure  men  for  Government  work. 
Salary  depends  on  man.  Must  be  .American 
citizen.      Location,   Brooklyn.     0318-F. 

ENGINEERS  to  travel  throughout  the 
country  and  get  In  touch  with  employers  and 
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witb  men  not  engaged  in  war  work,  and  to 
secure  competent  men  for  concerns  doing 
*:overnment     work.       Location,     New     York. 

U.-il'J-F. 

PRODUCTION  ENGINEER,  man  witU 
good  executive  ability.  Location,  Michigan. 
0320-F. 

M.\N  WITH  MECHANICAL  AND  BUSI- 
NESS ABILITY,  who  understands  sheet-iron 
work,  capable  of  taking  charge  of  a  small 
plant.  Permanent  position.  Location,  New 
York.      0321-F. 

DRAFTSMAN  wanted  for  mechanical  de- 
partment of  smelter  plant  producing  spelter 
and  sulphuric  acid.  Locality.  Pennsylvania. 
0323-F. 

HIGH-GRADE    SHOP   EXECUTIVES   FOR 

IMPORTANT  WAR  WORK,  shop  superin- 
tendents, shop  foremen,  master  mechanic, 
construction  engineer.   0326-F. 

S-4LES  MANAGER  to  organize  sales  force 
for  concern  manufacturing  metal-sawing 
products.      Salary,    $5000.      032T-F. 

EXECUTIVE  FOR  ENGINEERING  DE- 
PARTMENT to  take  charge  of  technical  end 
of  steam  and  power-pump  line.  Locality, 
Kentucky.      0328-r. 

MECHANICAL  DRAFTSMEN  with  tech- 
nical education,  experienced  In  vacuum-heat- 
ing systems  and  high-pressure  steam-piping. 
Location,  New  York  City.     0329-F. 

ORGANIZATION  MAN  to  handle  placing 
of  orders  and  correspondence  relative  thereto 
for  forgings.  Position  would  be  one  of  con- 
siderable importance  and  would  require  ac- 
curac.\.  a  good  knowledge  of  correspondence, 
planning,  scheduling,  etc.  Salary,  $3000, 
Location,  Washington,  D.  C.     0330-F. 


preferred.      Salary,    $2500    to   .$;iOOO.      Loca- 
tion, New  York  City.     0340-F. 

TOOL  MAKERS,  DESIGNERS  or  MA- 
CHINISTS for  manufacture  of  dies,  gages, 
jigs  and  tixtures.  Location,  New  Jersey. 
0341-F. 

DR.'VFTSM.iN,  on  vertical  triple-expansion 
marine  engines  for  shop  in  western  New 
York.  Permanent  position  and  excellent  op- 
portunity for  the  right  man.     0342-F. 

ENGINEER  to  head  section  interested  in 
fuel  problems  connected  with  Government 
power  plants,  also  carrying  on  laboratory 
investigations  of  boiler-room  instruments,  de- 
vices and  house-heating  apparatus.  Man  is 
needed  to  head  section  who  has  leaning  to- 
ward investigation  work  rather  than  the 
commercial  phase  of  engineering.  Salary, 
$2500.      0343-F. 

INVESTIGATOR  in  powdered-fuel  work, 
for  Government  laboratories,  one  not  inter- 
■<'sted  in  any  commercial  org.inizntion  of 
powdered-fuel  industry  ;  must  be  well  posted 
and  able  to  follow  the  needs  of  this  field  by 
laboratory  investigations.  Salary,  $2500. 
0.'i44-F. 

ENGINEERING  CHEMIST,  specially  pro- 
ficient in  tests  of  city  gas  plants  and  the 
production  of  retort  coke.  Salary,  $2500. 
Location,    Illinois.      0345-F. 

DRAFTSMEN.  Some  experience  in  chem- 
ical   plants.      Location,    New    York.      0346-F. 

MECHANICAL  DRAFTSMEN,  experienced 
in  power-transmission  and  machinery  lay- 
outs. Work  in  question  will  probably  be 
over  two  months'  duration  and  good  sala- 
ries will  be  paid  competent  men  with  travel- 
ing expenses  from  New  York  to  West  Vir- 
ginia and  return,  and  living  quarters.      Oo47-F. 


with   the  except  ion   of   ni.iterials   testing,  and 
includes  hydraulics.     0354-F. 

SALES  ENGINEER,  one  energetic  and 
willing  to  work.  Must  be  a  thinker.  En- 
gineering college  degree  with  some  experience 
in  shop  work  and  machine  design,  or  a  bigb- 
school  education  with  two  or  three  years' 
shop  work  and  machine  design.  Must  be 
between  25  and  32  and  draft-exempt,  or  in 
class  4.  Salary,  $1500  to  $1800.  Location, 
New  Jersey  as  headquarters.     0355-F. 


MEX   AVAILABLE 

i-liilii  iiieinbers  of  the  Society  are  lusted  in 
lilt  published  notices  in  this  section.  Copy 
for  notices  should  be  in  hand  by  the  12th  of 
the  month,  and  the  form  of  notice  should  be 
such  that  the  initial  words  indicate  the 
classification.  Notices  are  not  repeated  in 
consecutive  issues. 

MECIIANIC.^^L  AND  EFFICIENCY  ENGI- 
NEER. Member,  age  37,  married  ;  16  years' 
wide  experience  in  mechanical  and  electrical 
engineering,  seven  years  of  which  was  as 
directing  engineer  with  large  professional 
efficiency -engineering  company.  Reason  for 
changing  is  that  present  position  does  not 
permit  of  future  advancement.  Desires  posi- 
tion of  executive  nature  with  progressive 
concern  where  ability  will  be  recognized  and 
responsibilities  increased  proportionally.  Only 
permanent  connection  will  be  considered. 
F-14(;. 

GENERAL  MANAGER  of  light  and  power 
company,  for  past  seven  years  in  respon- 
sible position  in  steam-driven  electric  and 
ice-making  plant,  desires  similar  position 
with  company  having  larger  field.  American 
born,  39  years  of  age;  high-class  reference; 
well  versed  in  plant  upkeep  and  operation. 
F-14T. 


DRAFTSMEN  in  architectural  lines  for 
work  on  factory  buildings.  Location,  New 
York.     0334-F. 

YOUNG  MAN,  DRAFT  EXE.MFT,  for 
sales  department  at  general  office  of  largo 
corporation.  With  mechanical  education, 
sales-department  experience,  preferably  fa- 
miliar with  semi-Diesel  fuel-oil  engines.  State 
education,  age.  experience,  etc.  .Applications 
strictly  confidential.  Location,  ^Michigan. 
033.5-F. 

DRAFTSMEN  with  experience  in  convey- 
ing machinery  and  general  engineerin.tx. 
Salary.  $175  to  $200.  Location,  New  Jersey. 
0336-F. 

YOUNG  ENGINEER  with  executive  abil- 
ity, and  some  experience,  to  serve  as  master 
mechanic  in  charge  steam  and  electric  plants 
and  kilns,  and  general  maintenance.  Loca- 
tion.  Michigan.      0337-F. 

ENGINEERS.  DESIGNERS  and  DRAFTS- 
MEN wanted  for  work  of  research,  devehip- 
ment.  and  design  related  to  problems  of 
telephonic,  telegraphic  and  radio  communi- 
cation which  are  matters  of  pul^lic  iniport- 
andce.  Both  temporary  and  permanent  po- 
sitions are  open.    Location.  New  York.    033S-F. 

YOUNG  ENGINEER  to  start  with  grow- 
ing concern  in  drafting  and  miscellaneous 
work,  estimating,  superintending  construc- 
tion work,  etc.  Salary  not  over  $1200  to 
start.      Headquarters,    New    York.      0339-F. 

PRODUCTION  M.\NAGER  with  estimat- 
ing experience  in  machine  shop  and  on  ma- 
chine  tools.     Men   of  30   to   40   years   of  age 


FACTORY  SUPERINTENDENT.  Promi- 
nent corporation,  manufacturing  light  prod- 
uct of  large  variety,  part  stock,  part  special 
t;i  order,  requires  aggressive,  energetic  fac- 
tory superintendent,  thoroughly  experienced 
in  machine-shop  practice  and  modern  cen- 
tralized planning  control  methods,  capable 
of  securing  large  production  efficiently  and 
economically.  To  be  considered,  replies  must 
fully  stite  experience  and  qualifications. 
0348-F. 

M.VINTENANCE  ENGINEER  for  machine 
shops  and  foundry  of  growing  plant  in  Provi- 
deni-e.    Technical  graduate  preferred.    0340-F. 

YOUNG  CONSULTING  ENGINEER,  ttj 
act  as  personal  understudy  to  consullinf; 
engineer.  Man  who  has  mechanical-engineer- 
ing ability  combined  with  all  the  knowledge 
of  economics  and  statistics  possible.  Prefer 
mnn  three  years  out  of  college,  exempt  from 
draft.  Unusual  opportunity  through  the  edu- 
cational  features   of   the   work.      0351-F. 

MECHANICAL  DRAFTSMEN.  Men  fa- 
miliar with  large  power-station  work.  Im- 
mediate work  in  hand  is  the  installation  of 
a  20,000-kw.  turbo-generator  with  the  neces- 
sary condensing  apparatus,  boilers,  stokers, 
coal  and  ash-handling  apparatus,  etc.  Salary 
$150    per    month.      0352-F. 

M.\CHINE  DESIGNERS  on  fixtures,  jigs, 
etc.  Flat  salary  of  $35  and  opportunities  at 
high  rates  by  the  liour.  Location.  Connec- 
ticut.     030:^-F. 

I,ABOR.\T(iI!Y  INSTRUCTOR  for  large 
New  York  City  University,  one  capable  of 
taking  charge.     Work  covers  the  entire  range. 


MECHANICAL-ELECTRICAL    ENGINEER, 

technical  graduate  1904,  now  employed  as 
mechanical  engineer  and  superintendent  of 
two  modern  turbine  steam  pl.ints  and  gas 
plant,  desires  to  make  connection  with  pro- 
gressive public  utiity  or  industrial  plant 
where  ability.  Integrity,  and  reliability  wilf 
be  appreciated.  Experienced  in  handling 
men.  iu  design,  construction  and  maintenance 
of  high  and  low-voltage  stations,  steam 
plants,  piping,  machinery,  buildings  and  va- 
rious kinds  of  steam  and  electrical  equip- 
ments. Unusual  business  and  technical 
training.  Speaks  French  fluently.  Best 
references.  Location  preferred.  Eastern 
States.      Salary,   $3000  per  year.      F-148. 

MECHANICAL  ENGINEER,  M.  E.  grad- 
uate, age  32,  not  in  draft,  married  ;  eight 
years"  experience  In  design  and  manufacture 
of  automobiles,  motor  trucks,  spark  plugs, 
production  tools,  small  punch  and  die  work, 
inspection  gages,  and  a  large  variety  of  small 
and  medium  sized  special  and  semi-automatic 
machinery.  Two  years  in  executive  position. 
Thorough  and  systematic.  General  knowl- 
edge of  accounting  principles  and  efficiency 
work.  Salary  secondary  to  opportunities 
and  surroundings.  At  present  employed. 
F-149. 

S.VLES  ENGINEER.  electrlcal-mechanicaU 
technically  trained,  age  35 ;  speaks  Spanisb- 
and  Portuguese  fluently,  and  has  good  knowl- 
edge of  It:ilian  and  French.  At  present 
emplo.ved.  but  desires  to  change  to  larger 
possil>ilities.      F-150. 

GENERAL  SUPERINTENDENT,  mechan- 
ically and  technically  trained,  thoroughly 
<  onversant  with   modern  methods  of  produc- 
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tiou  ;iud  planning  control  systems  of  scipu- 
titic  m.aiagenient.  Twenty  years'  experience 
iu  the  mauut'actiire  ot  typewriters,  adding 
niacliiues.  magnetos,  speedometers,  ball  bear- 
ings, artillery  ammunition,  etc.  Capable  o£ 
assuming  entire  control  of  large  scale  pro- 
duction   enterprises.      Salary.    $3000.      F-1.51. 

METALLl"EGIC.\L  ENGINEER.  Junior 
member  and  tecUnical  graduate,  age  27, 
single,  draft-exempt,  desires  position  as  as- 
sistant executive  in  production  or  control 
work.  Has  bad  broad  experience  covering 
foundry,  machine  shop,  cost,  drafting,  efB- 
ciency  and  construction  work.  Has  si)ecial- 
ized  in  metallography,  electrometallurgy 
and  pyrometry.  Salary  will  depend  on  future 
possibilities,      F-152. 

GENER.AL  SUPERINTENDENT  OR 
SUPERINTENDENT.  Associate-member,  dip- 
lomatic and  forceful  executive,  accustomed 
to  supervising  from  one  hundred  to  one 
thousand  employees.  Fifteen  years'  general 
mechanical   experience.      F-153. 

MECHANICAL  ENGINEER,  age  35,  tech- 
nical graduate  with  thirteen  years'  experi- 
ence in  the  design  and  manufacture  of  rail- 
way supplies,  and  as  factory  engineer  design- 
ing and  supervising  the  installation  of 
mechanical  equipment  of  all  kinds  iu  modern 
manufacturing  plant,  desires  position  as 
works  engineer  or  assistant  in  manufacturing 
plant  or  as  mechanical  engineer,  with  engi- 
neering firm  designing  and  installing  indus- 
trial plants.  Salary.  $2700  to  $3000.  Loca- 
tion. Chicago  or  vicinity  preferred.     F-154. 

ELECTRICAL  AND  MECHANICAL  ENGI- 
NEER, married,  nine  years'  experience  on 
power-station  operation  and  construction 
work.  Has  beeu  in  charge  of  large  hydro- 
electric stations,  high-voltage  transmission 
system  and  sub-stations.  Desires  executive 
position  with  large  power  or  holding  com- 
pany.    F-15.J- 

ASSISTANT  ENGINEER.  Junior  member, 
technical  graduate  1914.  age  25.  married,  in 
Class  IV  of  draft,  in  present  position  since 
graduation,  thorough  drafting  and  engineer- 
ing experience,  desires  position  of  responsi- 
Inlity  in  small  to  medium-sized  industrial 
plant  preferably  in  New  England,  manufac- 
turing standardized  product,     F-156. 

MECH.\NICAL  ENGINEER  desires  to 
associate  with  consultant  or  industrial  firm 
as  expert  on  tools  and  production  methods. 
Available  for  two  or  three  days  a  week  only, 
as  balance  of  time  is  being  devoted  to  de- 
velopment and  manufacture  of  standard  shop 
appliances  for  munitions  plants.  Location. 
Philadelphia.      F-157. 

EXECUTIVE.  Junior  member,  graduate  of 
Massachusetts  Institute  of  Technology.  35 
years  of  age.  ten  years'  continuous  service 
with  present  concern,  advancing  from  drafts- 
man to  superintendent,  desires  opportunity 
for  larger  service.  Experienced  in  shop 
management,  embracing  tool  and  machine 
design,  stock  and  toolroom  organization, 
planning  and  routing  work,  handling  men 
and  producing,  shop  accounting,  and  modern 
methods  of  payment.  A  student  of.  and 
believer  in.  scientific  management,  and  an.x- 
ious  to  develop  along  such  lines.  Minimum 
salary,  $4,300.  Available  after  two  weeks' 
notice.     F-158. 

PRODUCTION  MANAGER  OR  T\"ORKS 
MANAGER.  Member,  graduate  mechanical 
engineer,  several  years'  experience  in  the 
manufacture  of  transmission  and  special 
machinery,  and  especially  familiar  with  the 
planning    and    organizing    ot    plants    for    in- 


tensive production  of  duplicate  parts.  Now 
doing  Government  work  but  will  be  avail- 
able about  June  15.  Best  of  references.  F-159. 

MECHANICAL  ENGINEER  with  execu- 
tive ability.  Technical  graduate,  13  years' 
experience  in  the  design,  construction  and 
operation  of  power  plants  and  general  manu- 
facturing machinery.  Well  experienced  in 
the  production  and  application  of  electricity 
in  manufacturing  plants.  Specializes  in 
operation  of  plants  and  manufacturing  equip- 
ment, including  the  economical  combustion 
of  fuel.     F-IGO. 

EXPERIMENTAL  ENGINEER,  technical 
graduate,  five  years'  designing  experience ;  at 
present  experimental  engineer  with  large 
manufacturing  concern.  Munition  work  pre- 
ferred.    F-101. 

St:PERINTEXDENT  OR  PRODUCTION 
M-\N.\GER.  Member,  technical  graduate,  age 
30,  strong  disciplinarian  and  successful 
handler  of  men ;  well  up  on  efficiency,  rate 
setting,  cost  accounting  and  modern  shop 
management,  desires  new  connections  with 
company  operating  a  foundry  or  machine 
shop  or  both.  Present  salary.  $4000  per 
year.     F-1C2. 

WORKS  MANAGER,  at  present  employed 
by  large  concern  in  charge  of  factory.  Ex- 
perienced in  manufacture  of  machinery  and 
details  of  factory  management,  also  power- 
plant  operation.  Energetic,  good  person- 
ality and  best  of  reference  covering  more 
than  15  years  with  present  employers.  Tech- 
nical education.  Age  47.  Desires  change 
to  increase  possibilities.  Prefers  location 
near  New  York.     F-163. 


MECHANICAL  ENGINEER,  Member, 
.\merican.  age  36,  technical  education,  mar- 
ried. Expert  designer  of  complex  appliances 
and  special  machinery :  16  years'  practical 
experience  in  modern  drafting-room  methods, 
shop  practices,  manufacture,  erection  and 
tests.  Desires  position  as  engineer,  head  of 
drafting  department  or  similar  position  of 
responsibility.  Detailed  information  on  re- 
quest.     F-164. 

MECHANICAL  ENGINEER  AND  EXECU- 
TIVE with  12  years'  experience  in  drafting, 
elevator  and  power-plant  construction,  manu- 
facturing and  sales  work,  desires  new  con- 
nections with  a  growing  concern  requiring 
the  services  of  an  executive  with  initiative 
and  aggressiveness.  Location  no  object. 
Minimum   salary,   $2300.      F-165. 

EXECUTIVE.  Graduate  mechanical  engi- 
neer. American,  with  unusually  broad  busi- 
ness and  engineering  experience  in  this  coun- 
try and  in  Europe.  Can  handle  men  and  co- 
oidinate  work  of  different  departments.  Par- 
ticularly successful  in  adjusting  contract  dis- 
putes in  matters  involving  expert  technical 
knowledge.  Acquainted  with  modern  produc- 
tion methods,  and  understands  principles  of 
accounting.  Writes  clear,  forcible  English. 
Can  filL  acceptably  any  responsible  position 
in  a  manufacturing  establishment.  Would 
make  exceptionally  good  assistant  to  chief 
executive  of  very  large  and  complicated  busi- 
ness.    Worth  an  interview  at  least.     F-166. 

MECHANICAL  ENGINEER,  married,  spe- 
cialized in  power-plant  equipment,  design 
and  testing  of  marine  apparatus ;  also  con- 
densers and  spray-cooling  systems.  Had 
charge   of  sales   office.     F-167. 

ASSISTANT    TO    EXECUTIVE.      Age    33. 

technical    graduate    of    Yale.      Eleven    years' 


experience  along  several  lines  of  manufac- 
ture. Has  held  positions  of  draftsman,  assia- 
aut  engineer,  surveyor,  engineer  iu  charge  of 
improvements  and  reconstruction,  plant  man- 
ager and  assistant  to  president.  Good 
knowledge  of  industrial  equipment  and  pur- 
chasing ;  competent  to  assume  responsibility 
and  handle  detail  work  as  well  as  corre- 
spondence as  an  executive.  Interested  worker. 
Desires  to  locate  with  growing  company 
offering  executive  future  and  permanent  posi- 
tion. At  present  engaged.  East  or  Middle 
West.     F-16S. 

MECHANICAL  ENGINEER.  Industrial  and 
power-plant  experience.  Desires  responsible 
position.      F-169. 

MECHANICAL  ENGINEER.  Member,  Am- 
erican, age  48,  experienced  in  mill  designing 
and  operating,  hydraulic  power  development 
and  water  storage,  now  employed,  desires 
change.  Capable  manager  and  executive 
officer.     F-170. 

MECHANICAL  ELECTRICAL  ENGINEER, 

Columbia  graduate,  sales  manager  or  super- 
intendent. At  present  employed  as  manager 
of  a  very  large  concern.  ICxperieuce  iu 
internal-combustion  engines,  gas  producers, 
power  installations,  foundry  and  machine- 
shop  practice  and  marine  power  plants.  Un- 
usual business  and  technical  training.  Fully 
conversant  with  French.  Italian  and  Spanish. 
Minimum  salary  to  start.  $4,000.     F-171. 

MECHANICAL  ENGINEER,  member,  grad- 
uate, experienced  in  small  parts  manufacture 
and  now  engaged  as  production  engineer  on 
Government  work,  desires  executive  position 
iu  similar  lines.     Available  in  30  days.    F-172. 

EXECUTIVE.  MECHANICAL,  and  CHEM- 
ICAL ENGINEER,  39  years  of  age,  married. 
Technical  graduate,  two  years'  experience 
abroad  and  12  years  in  U.  S.  Designing, 
erecting  and  operating,  cement  plants,  chem- 
ical plants  and  glass  work  with  labor-saving 
machinery.  Can  control  analytical  work  on 
raw  materials  and  finished  products  such  as 
cement  and  glass.  Able  to  handle  tactfully 
executives  and  employees.  Emplo.ved  but  de- 
sires responsible  permanent  position  in  a 
northern  state.  Minimum  salary  $3,000. 
F-153. 

MECHANICAL  ENGINEER.  American, 
with  experience  on  Diesel  and  steam  engines, 
also  boilers,  tanks  and  stacks.  At  present 
assistant  chief  draftsman  with  a  company 
building  oil  engines.  Desires  executive  posi- 
tion with  a  company  who  could  use  man 
with  above  experience.    F-174. 

MECHANICAL  ENGINEER,  member,  age 
34,  technical  graduate  with  12  years'  experi- 
ence covering  steam-power  plant  design,  heat- 
ing and  ventilation,  general  test  and  efficiency 
work,  machine  design,  construction,  estimat- 
ing. Can  work  into  several  lines  on  account 
of  broad  knowledge  and  thorough  technical 
ability  to  develop  new  lines  of  work.  At 
present  employed  in  capacity  of  consulting 
engineer  for  large  oil  refinery  nearing  com- 
pletion.    F-175. 

CHIEF  INSPECTOR,  thoroughly  familiar 
with  airplane  engine  manufacture  and  test- 
ing. Technical  graduate,  age  38,  member 
S.A.E.  and  junior  member  A.S.M.E.  since  1906. 
Experienced  in  shop,  office  and  sales  methods 
gained  in  ^^'  engineering  departments  of 
shipyards,  as  assistant  superintendent  of  a 
manufacturing  plaut.  and  sales  manager  ot 
a  machinery  house  in  New  York.  Location. 
Middle  West  or  Pacific  Coast.  Available  at 
once      F-176. 
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National  Foreign  Trade  Convention 

THE  fifth  convention  of  tlii'  National  Foreign  Trade 
Council  was  held  in  Cincinnati,  Ohio,  on  April  18,  19  and 
20.  Delegates  to  the  number  of  about  twelve  hundred  gathered 
there,  representing  a  large  number  of  manufacturers,  ex- 
porters, shippers,  banks,  the  Government,  chambers  of  com- 
merce, and  various  organizations.  Mr.  E.  A.  Muller,  of 
Cincinnati,  was  appointed  by  President  Main  to  represent  The 
American  Society  of  Jlechauical  Engineers. 

POSSIBILITIE.S  OF  THE   WeBB-POMEREKE   BiLL 

In  an  address  duiing  the  meeting  Edwin  M.  Herr,  Mem.  Am. 
Soc.  M.  E.,  president  of  the  Westinghouse  Electric  &  Mfg.  Co., 
spoke  of  the  importance  of  cooperation  in  export  trade.  He 
said  that  we  are  facing  as  serious  and  critical  a  situation  in 
our  foreign  trade,  especially  our  foreign  trade  in  manufactured 
products,  as  the  nation  faced  at  the  sinking  of  the  Lusitania, 
and  are  doing  almost  as  little  toward  real  preparation  for  the 
proper  development  of  this  trade  as  did  we  as  a  nation  in 
preparation  for  the  terrible  war  in  which  we  are  now  engaged. 
A  step  of  great  importance  to  exporters  is  the  passage  of  the 
long-delayed  Webb-Pomerene  bill,  which  legalizes  combina- 
tions for  exjaort  trade  and  permits  manufacturers  of  a  given 
district  to  organize  and  to  work  in  coijj^eration  in  order  to 
meet  the  far-reaching  plans  of  our  competitors  in  foreign 
fields. 

Treating  this  same  subject  was  a  paper  by  George  H.  Charls, 
of  the  American  K  oiling  Mill  Co.,  presenting  a  plan  for  co- 
operation vmder  the  provisions  of  the  Webb-Pomerene  bill. 
This  involved  the  organization  of  a  company  with  a  business 
management  that  would  exert  eveiy  etl'ort  to  secure  the  co- 
operation of  schools  and  colleges  in  introducing  practical  ex- 
port trade  studies,  and  in  teaching  the  languages  most  useful 
in  the  fields  of  American  foreign-trade  enterprise.  This  com- 
pany would  adopt  well-established  selling  methods  for  its 
organization,  which  would  comprise  the  compilation  of  ad- 
dresses of  American  representatives  in  foreign  fields,  lists  of 
foreign  houses,  the  securing  of  data  and  price  quotations  from 
the  various  manufacturers,  the  establishment  of  individual 
departments  to  handle  the  sale  of  different  products  and  or- 
ganizations, of  a  clearing  house  on  credits,  shipping  rates,  etc. 

Magnitude  of  the  Country's  Industries 

E.  A.  S.  Clarke,  of  the  Lackawanna  Steel  Company,  ijuoted 
figures  showing  the  remarkable  increase  in  iron  and  steel  out- 
put in  1916  over  1915,  over  33V.',  per  cent.  The  plate-making 
capacity  of  the  country  has  been  nearly  doubled,  standing  now 
at  about  6,000,000  tons  per  year,  the  equivalent  of  18,000,000 
dead-weight  tons  of  ships,  with  approximately  1,000,000  tons 
of  additional  capacity  under  construction  which,  it  is  thought, 
will  be  in  operation  before  the  end  of  the  year. 

Other  speakers  referred  to  marked  increase  in  production  in 
other  fields. 

The  production   of  the  American   potash   industry  has   in- 


creased from  an  annual  outi)ut  of  970  tons  to  42,000  tons  a 
year  in  the  short  space  of  two  years. 

The  amount  of  both  the  crude  and  refined  oil  produced  has 
been  enormously  increased  during  the  last  year.  The  extent 
of  the  war  demand  for  these  supplies  is  indicated  by  the  fact 
that  in  1913  exports  of  gasoline  to  our  allies  totaled  29,000,000 
gal.  and  in  1917  they  amounted  to  300,000,000  gal.  Lubricating 
oil  shows  similar  increase  of  export,  the  total  of  103,000,000 
gal.  in  1913  mounting  to  200,000,000  gal.  in  1917.  Naphtha 
and  gasoline  export  records  show  the  total  of  1913  to  have 
been  188,000,000  against  some  400,000,000  gal.  in  1917. 

It  is  estimated  that  there  are  300,000  automobiles  in  use  by 
the  armies  on  all  fronts.  Of  these  our  allies  have  bought 
45,308  from  America  during  the  last  three  years  compared 
with  only  410  in  the  two  years  preceding  the  war.  Last  year 
American  export  trade  in  automobiles  exceeded  .•{^88, 000,000 
for  65,792  passenger  cars  and  14,347  trucks — most  of  the  lat- 
ter going  to  the  countries  at  war.  The  United  States  Army 
has  bought  and  ordered  some  thirty  thousand  motor  trucks, 
and  requirements  are  in  sight  for  from  ten  to  fifteen  thousand 
more. 

In  a  paper  on  The  Intluence  of  the  Demobilization  of  War 
Industries  u])on  AVorld  Commerce  by  Charles  M.  Muchnic, 
vice-president  of  the  American  Locomotive  Sales  Corporation, 
some  indication  of  the  magnitude  of  our  war  industries  is  ob- 
tained : 

On  April  (i,  1918,  our  ordnance  program  included  the  pur- 
chase of  23,000,000  hand  grenades,  725,000  automatic  pistols, 
250,000  revolvers,  23,000,tl00  projectiles  for  heav\-  artillery, 
427,246,000  lb.  of  explosives,  240,000  machine  guns  and  2,484,- 
000  rifles. 

When  war  was  declareil,  123  naval  vessels  were  Ijuilding  or 
authorized;  contracts  have  been  placed  since  for  949  vessels. 

In  February  the  Director-General  of  Military  Railways 
placed  orders  for  supplies  valued  at  $142,000,000  and  with  an 
aggregate  weight  of  754,000  long  tons;  the  General  Engineer 
Depot  to  February  1  issued  9500  orders  for  material  valued 
at  $202,000,000. 

Emphasizing  more  particularly  the  need  for  educational 
preparation  for  foreign  service,  Glen  L.  Swiggett,  of  the 
United  Stat«s  Bureau  of  Education,  presented  an  extremely 
valuable  paper  in  which  he  not  only  outlined  the  requirements 
of  preparatory  courses  for  sei-vice  in  foreign  trade  and  sug- 
gested a  curriculum,  but  sunnnarized  the  courses  which  are 
now  ottered  by  schools  and  colleges  throughout  the  country 
acconliiig  to  cities  and  states. 


Cotton  Convention  and  Expo.sition 

An  imi)ortant  happening  during  the  first  week  in  May  in 
New  York  City  was  the  convention  of  the  National  Associa- 
tion of  Cotton  Manufacturers  and  the  American  Cotton  Man- 
ufacturers' Association.  At  the  same  time  an  exposition  was 
held  at  the  Grand  Central  Palace. 

The  subjects  discussed  covered  an  unusually  wide  range, 
being  devoted  to  matters  in  the  field  of  finance,  economics, 
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home  and  international  trade,  as  well  as  technical  matters  in 
the  broad  meaning  of  the  word. 

One  of  the  most  interesting  meetings  was  devoted  to  a  group 
discussion  on  research  as  an  aid  to  industrial  efficiency. 

Dr.  George  E.  Hale  spoke  of  the  work  of  the  National  Re- 
search Council,  Dr.  Edward  R.  Waidlein,  of  the  Mellon  In- 
stitute of  Pittsburgh,  on  Science  and  Industry,  while  Dr.  C. 
E.  K.  Mees  presented  a  paper  on  Planning  the  Research 
Laboratory  for  an  Industry. 

The  dye  e.xhibits  at  the  Sixth  National  Show  were  a  strik- 
ing proof  of  the  adaptability  of  American  industi-y  to  new 
conditions.  Less  than  four  years  ago  this  country  relied 
practically  exclusively  on  importations  from  Germany  for  its 
dyes.  Now,  domestic  needs  are  not  only  fully  covered  but  a 
comfortable  export  trade  in  dyes  is  being  built  up. 

Probably  the  most  difficult  problem  which  has  confronted 
American  dye  makers  has  been  the  development  of  a  supply  of 
intermediates.  The  coal-tar  industry  was  in  such  a  crude 
state  in  this  country  that  when  war  cut  off  foreign  supplies 
the  country  lacked  not  only  the  dyes  themselves  but  also  the 
materials  from  which  they  are  directly  produced. 

Now  practically  all  of  the  principal  dye  makers  are  also 
producing  inteimediates,  some  on  a  very  large  scale.  This 
growth  of  the  production  of  intermediates  has  been  materially 
assisted  by  direct  war  demands,  as  several  of  these  inter- 
mediates are  first  by-products  or  produced  from  by-products 
of  munitions  manufacture.  On  the  other  hand,  however,  war 
demands  have  absorbed  some  of  the  raw  materials  of  dye 
manufacture  to  such  an  extent  as  to  cripple  the  production 
of  the  dyes.  This  is  especially  true  of  the  toluine  group  of 
colors,  hampered  by  the  fact  that  the  entire  production  of 
toluol  is  absorbed  by  the  more  important  high-explosives 
production. 

The  greatest  lesson  of  the  show  was,  however,  in  indicating 
the  gi-eat  possibilities  of  peace  production  in  America  under 
conditions  which  may  be  expected  after  the  termination  of  the 
war,  provided,  of  course,  the  industrv-  is  not  then  hampered  by 
outside  interferences. 

United    States    Railroad    Equipment 
Standardization 

The  United  States  Railroad  Administration  has  announced 
the  placing  of  orders  for  100,000  freight  ears  to  be  built  to 
its  standard  specifications,  and  1025  locomotives,  also  of  its 
standard  types. 

The  statement  issued  regarding  the  locomotives  is  as  fol- 
lows :  "  The  six  standard  types  of  locomotives,  two  sizes  of 
each  class,  are  expected  eventually  to  supersede  the  many  mis- 
cellaneous types  and  varieties  of  locomotives  now  in  service, 
embracing  engines  built  according  to  five  hundred  or  more 
varying  specifications.  This  is  the  first  time  that  any  real 
forward  step  has  been  taken  looking  to  the  wide  standardiza- 
tion of  locomotive  engines." 

A  somewhat  similar  announcement  was  made  with  respect 
to  the  car  orders,  saying,  among  other  things,  that  "  the  adop- 
tion of  these  standard  types,  it  is  believed,  will  eventually  sub- 
stitute a  few  scientifically  worked-out  designs  for  the  numer- 
ous miscellaneous  varieties  of  the  cars  representing  probably 
more  than  a  thousand  different  old  styles  and  specifications 
now  in  use,  the  accumulation  of  the  past." 

This  policy  has  been  received  not  without  criticism  on  the 
part  of  the  technical  press.  Thus,  the  Railway  Age  (May  10, 
1918)  points  out  that  the  adoption  of  these  standards  has  not 
been  made  for  the  purpose  of  saving  time,  but  indicates  definite 


tendencies  to  standardize  thoroughly  the  entire  motive  power 
and  car  equipment  of  the  railroads. 

The  tentative  specifications  of  the  standard  locomotive  were 
published  in  the  Railway  Age  Gazette  for  April  19,  1918. 

In  the  main,  it  appears  to  have  been  the  desire  of  the  com- 
mittee designing  the  locomotives  to  provide  types  which  will 
best  meet  average  conditions. 

The  locomotives  are  all  designed  to  traverse  19-deg.  cun'es 
and  grades  of  2  per  cent.  The  clearance  limitations  are  prac- 
tically alike,  the  overall  height  being  15  ft.,  with  the  exception 
of  the  heavy  Santa  Fe  and  the  2-8-8-2  Mallet,  which  have 
height  clearance  of  15  ft.  9  in.  The  width  of  cylinders  is  also 
the  same  for  all  designs,  with  the  same  exceptions  as  above. 

The  freight  locomotives  of  the  Mikado,  Santa  Fe  and  Mallet 
types  cover  fairly  well  the  range  of  tractive  efforts  for  that 
kind  of  service,  comprising  six  types  from  54,600  lb.  to  106,000 
lb.,  and,  in  addition,  the  boiler  factors  of  the  heavy  Mikado 
and  two  Santa  Fe-type  locomotives  are  sufficiently  high  to  per- 
mit increased  tractive  effort  by  increasing  the  boiler  pressure. 

Fear  has  been  expressed  that  there  may  be  difficulties,  par- 
ticularly around  terminals  at  low  bridges,  also  on  some  tunnels. 
Thus  the  Hoosac  tunnel  of  the  Boston  &  Maine  has  a  height 
clearance  of  14  ft.  8  in.,  which  wUl  prevent  any  of  the  standard 
locomotives  passing  through  the  tunnel. 

The  tentative  specifications  for  the  standard  steel-sheathed 
box  car  have  been  published  in  Railway  Age  for  April  12, 
1918.  In  its  basic  features  it  is  the  same  as  other  standard 
box  cars,  and  is  to  be  carried  on  the  standard  50-ton  truck. 

The  most  interesting  details  refer,  of  course,  to  the  super- 
structure. In  this  respect  the  designs  called  for  an  Vs-in.  steel 
sheathing  with  a  13/16-in.  lining  at  the  sides  and  ends,  and  a 
steel  roof  of  3/32-in.  plates.  As  regards  the  side  framing,  it 
comprises  six  pressed-steel  posts  on  each  side  of  the  car  made 
from  y^-in.  plates.  These  are  18-in.  wide  and  3y2-in.  deep. 
In  addition  to  these  there  are  eight  3-in.  x  3y2-in.  wooden  side 
posts  to  which  is  nailed  the  inside  lining.  The  end  posts  for 
the  plain  end  construction  are  pressed  from  %-in.  plate  and 
are  7%  in.  wide  by  3%  in.  deep.  The  corner  posts  are  of 
wood.  The  side  plates  are  4-in.,  10.3-lb.  Z-bars,  to  which  are 
riveted  the  side  sheathing  and  the  roof  sheets. 

Two  designs  of  roof  are  permitted. 

The  tentative  specifications  for  the  general  type  of  United 
States  standard  ears  are  published  in  the  Railway  Age  for 
March  29  and  April  5.  These  cover  seven  types  of  bodies  for 
box,  hopper  and  gondola  cars  and  three  types  of  trucks.  They 
are  quite  extensive  and  cannot  be  reproduced  here  because  of 
lack  of  space. 

War  Department  Bureau  Created  to  Pass 
Upon  Plans  of  Inventors 

The  following  statement  is  authorized  by  the  War  Depart- 
ment : 

In  order  to  secure  prompt  and  thorough  investigation  of 
inventions  submitted  to  the  War  Department,  an  "  Inventions 
Section  "  has  been  created  as  an  agency  within  the  General 
Staff.  All  inventions  of  a  mechanical,  electrical,  or  chemical 
nature  submitted  to  the  War  Department  for  inspection,  test, 
or  sale  are  now  considered  by  this  section. 

Inventions  may  be  sent  by  mail  or  may  be  submitted  in 
person,  accompanied  by  written  descriptions  or  drawings. 
They  go  first  to  an  examining  boai'd  having  technical  knowl- 
edge of  the  classes  of  inventions  they  handle,  whose  investiga- 
tions determine  whether  the  inventions  have  merit.  Those  with 
merit  are  referred  to  the  Advisorv  Board,  which  determines  in 
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each  case  whether  it  should  be  put  iu  the  hands  of  some  of 
the  numerous  testing  and  developing  agencies,  or  if  it  should 
go  to  one  of  the  staff  or  supply  departments  for  test  and  con- 
sideration of  its  adoption,  and  final  acquirement  of  title  if 
such  action  is  desirable. 

When  completed  the  board  will  have  twelve  to  fifteen 
members  to  cover  fully  all  of  the  various  technical  problems 
which  may  come  before  it. 

Any  persons  desiring  to  submit  an  invention  for  considera- 
tion, test,  sale,  or  development  should  do  so  by  letter,  giving 
in  order  the  following  information :  Name  and  object  of  the 
invention;  any  claim  for  superiority  or  novelty;  any  results 
obtained  by  actual  experiment;  whether  the  invention  is 
patented;  whether  remuneration  is  expected;  whether  the  in- 
vention has  been  before  any  other  agency;  whether  the  writer 
is  owner  or  agent ;  the  number  of  inclosures  with  the  letter. 
A  written  description  and  sketches  or  drawings  of  sufficient 
detail  to  afford  a  full  understanding  of  the  cases  should  also 
be  submitted.  Should  the  invention  be  an  explosive  or  other 
chemical  combination,  the  ingredients  and  processes  of  mix- 
ture should  be  stated. 

The  Inventions  Section  will  not  bear  the  expense  of  prepara- 
tion of  drawings  and  descriptions,  nor  advance  funds  for 
personal  or  traveling  expenses  of  inventors. 

Any  matter  submitted  will  be  treated  as  confidential.  The 
inventor  will  be  notified  of  each  step  taken  during  the  in- 
vestigation of  his  invention.  All  communications  should  be 
addressed :  Inventions  Section,  General  Staff,  Army  War  Col- 
lege, Washington,  D.  C.    {Official  Bulletin,  May  13,  1918,  p.  3) 

Testing  the  Relative  Strengths  of  Riveted 
and  Welded  Parts  of  a  Ship's  Hull 

The  purposes  and  possible  benefits  of  the  ship-welding  test 
being  conducted  by  the  Emergency  Fleet  Corporation  at  the 
Central  Shipbuilding  plant,  at  Newark,  N.  J.,  under  the  direc- 
tion of  Arthur  J.  Mason,  are  outlined  in  a  report  made  to 
Charles  Piez,  vice-president  of  the  corporation,  by  Mr.  Mason. 
The  report  follows : 

The  committee  of  which  Prof.  C.  A.  Adams  is  chairman  has 
been  enlarged,  as  instructed,  and  is  active  in  bringing  to  bear 
all  the  knowledge  and  apparatus  available,  about  which,  no 
doubt,  reports  will  come  to  you  directly  from  time  to  time. 
I  am  a  member  of  that  committee  and  continue  in  active  touch 
with  it  and  rely  on  it  for  technical  knowledge. 

Electric  welding  in  its  various  phases  has  for  years  been 
employed  in  shipyards  and  in  the  arts  generally,  but  for  a 
number  of  reasons  the  work  has  been  confined  to  odd  jobs  and 
repairs.  The  proposal  to  extend  its  use  to  the  major  part  of 
ship  construction  has  met  with  gratifying  approval  from  the 
shipbuilder.  It  remains  for  us  through  this  large  test  to 
demonstrate  its  economy  in  time  and  money  and  its  adequacy 
to  build  a  stanch  ship. 

The  purpose  of  this  test  is  to  demonstrate  these  advantages, 
to  do  it  in  such  a  way  that  all  may  see  and  contribute,  and 
finally  to  test  the  structure  itself  so  completely  that  there  will 
follow  a  heart-whole  and  unanimous  belief  in  the  method. 

The  test  itself  will  take  the  form  of  building  part  of  a  hull 
at  the  Federal  Shipbuilding  plant,  Newark,  N.  J. 

It  has  been  necessary  to  design  a  ship  to  suit  the  material 
available,  without  encroaching  on  that  needed  for  the  regular 
ship  construction  at  the  plant.  This  has  been  done.  The  hull 
will  have  the  outline,  dimensions  and  strength  conforming  to 
the  ships  the  Federal  company  is  building. 

It  has  been  thought  best  to  conduct  the  work  at  a  site  apart 


from  the  shipways,  so  as  not  to  interfere  with  that  program. 

A  10,000-ton  ship,  costing  $2,000,000,  now  costs  but  $70,000 
to  rivet.  It  must  be  plain  that  if  electric  welding  only  promises 
to  modify  this  amount,  no  very  substantial  gain  offers. 

Splendid  benefits  we  all  feel  do  offer  themselves  in  the  pos- 
sible change  in  the  whole  regime  of  shipbuilding.  Our  test 
has  in  view  abolishing,  or  greatly  diminishing — 

1  The  railroad  journey  from  rolling  mill  to  fabricating  plant, 

when  the  latter  is  not  at  the  shipyard 

2  The  template-makers'  work 

3  The  markers'  work 

4  The  punching 

.5    Much  of  the  work  of  the  fitters  and  bolters,  who  flog  and 

pull  the  pieces  to  fit  on  the  ways. 
There  hes  in  the  above  items  an  excellent  likelihood  to  save  a 
month's  time  in  construction  and  a  savjug  of  no  less  than  $40 
a  ton  in  the  cost  of  steel  structure,  at  leaot  $100,000  a  hull  on 
a  10,000-ton  vessel. 

Briefly  the  program  is  to  assemble  a  hull  rapidly  by  spot 
welding,  tacking  the  ship  together  much  as  a  tailor  bastes  his 
work  in  assembling  a  suit  of  clothes.  The  structure  then  be- 
comes a  house  favorable  for  work  in  all  weather  and  at  night  in 
which  the  completion  of  the  ship  may  go  on. 

After  the  material  is  thus  assembled  and  fastened  with  spot 
welds  so  that  it  is  suflSciently  strong  to  hold  its  shape,  the  work 
is  completed  by  arc-welding  all  seams  to  insure  strength  and 
render  the  work  watertight.  Roughly  we  expect  the  spot  welds 
to  be  about  ten  inches  apart. 

The  severe  tests  of  strength  contemplated  needed  about  300 
piles. 

One-quarter  of  the  structure  will  be  riveted;  the  other 
three-fourths  welded  so  that  the  tests  of  strength  will  afford  a 
basis  of  comparison. 

Electric  welding  offers  a  great  field  for  lightening  a  ship. 
In  this  design  various  views  of  this  opportunity  will  be  tried 
out.  The  field  here  is  very  great — ultimately  ten  per  cent  of 
the  steel  may  be  eliminated. 

Only  a  fifth  of  the  men  on  a  hull  are  riveters.  The  spot- 
weld  yoke  will  forthwith  pull  the  parts  to  place  with  much 
more  vigorous  agency  than  flogging  and  pulUng  to  place  by 
numerous  bolts,  now  done  by  the  other  four-fifths. 

The  problems  of  fitting  in  place  the  parts  of  a  hull  are  al- 
most wholly  problems  arising  out  of  the  necessity  to  make  a 
number  of  little  holes  in  a  plate  made  by  one  man  at  one  time 
and  place  fit  a  number  of  little  holes  made  by  another  man  at 
another  time  and  another  place. 

Once  all  holes  are  left  out  of  the  material,  all  parts  fit.  The 
creeping  and  kindred  problems  so  perplexing  to  the  ship- 
builder disappear.  Every  plate  becomes  a  closer.  Every  plate 
justifies  itself. 

An  adequate  system  of  testing  the  work  when  done  is  under 
consideration. 

The  primary  test  will  consist  of  filling  the  hull  with  water 
and  shifting  the  points  of  support  under  continual  and  close 
scrutiny,  as  one-quarter  of  the  whole  will  be  riveted  in  the 
normal  manner.  There  will  be  always  a  gage  of  comparison 
vnth  that  portion  which  is  welded.  Likewise  there  will  be  a 
chance  for  comparison  of  the  two  forms  when  subjected  to 
abuse,  by  bumping  with  rams  and  in  various  other  ways. 
(Emergency  Fleet  News,  April  29,  1918,  p.  11) 

Interest  in  Use  of  Steam  Meters  in  England 

Shortly  after  the  inauguration  of  the  Government  depart- 
ment of  scientific  and  industrial  research  (about  18  months 
ago)  it  was  decided  to  form  a  society,  to  be  called  The  Brad- 
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fonl  Assofiatiou  for  Engiueenug  Research,  to  whieh  all  the 
leading  firms  of  mechanical  and  electrical  engineers  in  the 
district  willingly  became  subscribers.  A  committee  of  repre- 
sentatives of  these  firms  was  formed,  with  JIi-.  Frank  Wiggles- 
worth,  of  Messrs.  Frank  Wigglesworth  &  Co.  (Ltd.),  engineers, 
Xab  Wood,  Shipley,  as  honorable  secretary.  From  a  number 
of  subjects  submitted  for  inquiry  the  first  one  selected  was 
The  Flow  of  Steam  in  Pipes,  with  Special  Reference  to  Steam 
Meters.  The  Government  advisory  council  was  approached 
with  a  request  for  assistance  in  the  form  of  a  grant,  and 
several  interviews  have  taken  place  with  the  authorities  in 
London,  whose  sanction  to  the  project  has  been  given  on  the 
understanding  that  half  of  the  cost  of  the  research  will  be 
subscribed  locally. 

The  need  for  a  reliable  steam  meter  is  very  great,  e.speeially 
where  steam  is  used  for  heating  and  boiling,  as  in  dye  works, 
bleaching  works,  chemical  works,  soap  works,  paper  mUls,  etc. 
It  is  well  known  that  a  large  proportion  of  the  steam  is  wasted 
in  ways  which  cannot  easily  be  detected,  and  which  have  come 
to  be  regarded  as  inevitable.  A  reasonably  accurate  steam 
meter  would  help  materially  to  reduce  these  losses.  During 
the  last  ten  years  several  foiins  of  meter  have  been  brought 
out,  and  have  met  with  more  or  less  success.  They  are  all, 
however,  of  American  or  German  origin,  and  hitherto  nothing 
has  been  done  in  Great  Britain  either  in  the  way  of  research 
or  in  the  manufacture  of  an  instrument  of  British  origin. 
The  foregoing  is  from  the  Yorkshire  Observer  of  April  5, 
1918,  in  regard  to  a  report  to  be  issued  by  the  Bradford  As- 
sociation for  Engineering  Research,  on  the  Flow  of  Steam  in 
Pipes,  with  Special  Reference  to  Steam  Meters.  (Commercial 
Eeports,  no.  100,  A]iril  29,  1918,  p.  .389) 

Pitch  as  a  Steani-Boiler  Fuel 

Pitch  is  composed  chiefly  of  free  carbon  and  of  hydro- 
carbons which  become  volatile  on  heating  above  400  deg.  cent. 
Under  correct  conditions  it  can  be  burned  completely  to 
carbon  dioxide  and  water  vapor.  The  elementary  analysis  of 
pitch  shows  it  to  contain  from  90  to  94  per  cent  of  carbon 
and  from  4  to  4>2  per  cent  of  hydrogen.  The  ''  appro  imate  " 
analysis,  however,  gives  a  better  indication  of  its  composition 
and  of  ditHculties  that  may  be  expected  when  burning  it  upon 
a  commercial  scale,  for  when  it  is  raised  to  a  red  heat  in  a 
platinum  crucible  two-thirds  of  it  passes  off  as  volatile  mat- 
ter, and  only  one-third  remains  behind  in  the  cnjcible  in  the 
form  of  pitch  coke.  When  tested  in  the  bomb  type  of  calori- 
meter pitch  shows  a  calorific  value  of  15,600  B.t.u.  gross  or 
15,000  B.t.u.  net;  that  is,  it  possesses  a  heat  value  equal  to 
that  of  tlie  best  Welsh  steam  coal.  If  supplied  with  sufficient 
oxygen  and  raised  to  a  temperature  sufficiently  high  to  secure 
complete  combustion  it  is  therefore  a  valuable  fuel,  and  the 
problem  of  its  efficient  utilization  under  steam  boilers  resolves 
itself  into  one  of  providing  the  necessary  conditions  inside  the 
boiler  furnace. 

Two  difficulties  are  met  with  when  burning  pitch  under  in- 
dustrial conditions  in  ordinary  grates  and  furnaces,  both  due 
to  certain  physical  characteristics  of  the  fuel.  In  tl'°  first 
place,  it  softens  at  a  comparatively  low  temperature  and  pas- 
ses into  the  semi-fluid  state  by  almost  imperceptible  stages. 
In  the  second,  the  hydrocarbon  gases  which  form  two-thirds 
of  the  weight  of  the  fuel  when  heated  come  off  with  great 
rapidity  when  once  the  molten  pitch  has  attained  the  tempera- 
ture necessary  for  gasification.  At  a  moment,  therefore,  when 
a  great  increase  in  the  air  supply  is  neeessari-,  the  molten 
pitch  is  flowing  into  the  air  spaces  between  the  firebars  of  the 


furnace,  and  is  closing  these,  with  disastrous  results  for  the 
proper  combustion  of  the  evolved  gases. 

As  regards  trials  of  pitch  for  steam-raising  purposes  carried 
out  in  London,  the  fuel  expert  of  the  London  Coke  Commit- 
tee, Mr,  E.  W.  L.  Nieol,  soon  after  the  outbreak  of  the  war 
began  to  experiment  with  this  use  of  pitch,  since  it  was  seen 
that  if  a  mixture  of  coke  and  pitch  could  be  burned  with  a 
fair  measure  of  efficiency  under  boilers,  a  better  market 
would  be  created  for  these  two  by-products  of  the  gas-making 
and  tar-distilling  industries,  and  incidentally  the  demand  for 
ordinaiw  coal  would  be  reduced.  A  special  type  of  firebar  was 
designed  by  Mr.  Nicol  for  the  purpose,  its  chief  feature  being 
that  it  contained  a  channeled  passage  leading  to  a  spoon- 
shaped  trough,  in  which  the  molten  pitch  collected  and  re- 
mained while  the  volatile  gases  were  distilled.  Steam  jets 
were  employed  with  this  bar  in  order  to  supply  the  heated  air 
necessary  to  mis  with  and  consume  the  large  volumes  of  hydro- 
carbon gas  produced  as  the  solid  pitch  fed  on  the  flat  and 
cooler  end  of  the  bar  melted  and  flowed  down  into  the  cavity 
at  the  center,  where  the  heat  of  the  surrounding  incandescent 
fuel  gasified  it.  These  "  pitch  bars  "  could  be  sandwiched,  in 
any  number  required,  between  the  ordinary  bars  of  the  furnace 
grate,  the  latter  being  removed  to  make  place  for  them.  The 
pitch  coke  that  collected  in  the  center  trough  of  the  bars,  after 
the  gases  were  distilled,  was  cleared  out  from  time  to  time  and 
burned  at  the  rear  of  the  furnace  on  ordinar^v  firebars. 
The  trials  of  these  special  pitch  bars  were  suspended  in  1917 
owing  to  the  increase  in  the  price  of  pitch  in  London,  but  so 
far  as  they  went  they  proved  that  pitch  can  be  burned  with 
coke  in  this  way  without  excessive  nuisance  from  smoke. 

Among  new  forms  of  "  atomizer  "  for  very  thick  and  viscous 
liquid  fuels,  patent  No.  101444  of  1916,  granted  to  H.  Boiling, 
of  Christiania,  describes  a  method  of  melting  the  pitch  by  aid 
of  superheated  steam,  while  German  patent  No.  300.301  of 
1916,  granted  to  H.  Sieger,  describes  a  more  complicated  form 
of  gas-heated  vaporizer  for  liquid  fuels,  in  which  the  principle 
of  flameless  combustion  is  employed  to  gasify  the  fuel  before 
it  is  injected  into  the  combustion  chamber  of  the  furnace  or 
boiler.  Another  German  patent.  No.  299864  of  1915,  makes 
use  of  an  electric  resistance  coil  for  preheating,  and  of  a  pilot 
jet  Ci  light  oil  for  ignition  pui-poses.  All  these  devices,  of 
course  with  some  modification,  might  be  applied  to  the  atomiza- 
tion  of  pitch,  and  lest  it  be  thought  that  only  foreign  engineers 
are  devoting  their  attention  to  the  problem,  it  may  be  stated 
that  English  inventors  are  ah-eady  at  work  upon  it,  and  that 
very  shortly  an  English  design  of  liquid  fuel  burner  for  use 
with  pitch  will  be  placed  upon  the  market.  (The  Times  Engi- 
neering Supplement,  no.  522,  April  26,  1918,  p.  84) 

Products  Derived  Front  Corn   Cobs 

In  a  paper  read  before  th''  New  York  section  of  the  Ameri- 
can Chemical  Association  at  its  regular  meeting  last  Friday 
night.  Dr.  F.  B.  LaForge  of  the  Bureau  of  Chemistry  said  that 
with  the  American  corn  crop  estimated  at  3,000,000,000  bu., 
which  means  probably  about  the  same  amount  of  corn  cobs  now 
going  to  waste,  the  United  States  Bureau  of  Chemistry  has 
discovered  practical  and  probably  commercial  methods  whereby 
37%  per  cent  of  their  substance  can  be  converted  into  glucose, 
30  per  cent  into  usable  mucilage,  and  5  per  cent  into  xylose, 
in  addition  to  much  new  baking-powder  material  and  a  large 
quantity  of  acetic  acid,  with  probably  other  valuable  by- 
]iroducts  yet  to  be  discovered. 

According  to  Dr.  LaForge,  there  are  four  pruieipal  ma- 
terials which  may  be  prepared  successfully  from  corn  cobs; 
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about  30  per  ceut  of  a  gum  resembling  dextrine  but  composed 
largely  of  polymerized  ^ylose,  instead  of  glucose,  as  in  the 
case  of  dextrine.  This  material  should  be  useful  as  an  ad- 
hesive in  the  paper-box  industry,  for  bill  posting,  wall  paper- 
ing, labeling,  etc.  It  would  be  extremely  cheap,  and  as  far  as 
its  sticking  qualities  are  concerned,  it  is  probably  about  the 
equal  of  the  dextrine  preparations  now  commonly  used.  Its 
use  would  make  possible  an  enormous  sa\'iiig  of  the  foodstuffs 
now  used  in  making  dextrine  and  other  starch  preparations. 

From  5  to  6  per  cent  of  the  pentose  sugar  xylose  is  another 
product.  This  sugar  has  been  up  to  now  a  comparatively  rare 
substance,  but  one  and  possibly  two  uses  for  it  have  been  tried 
out  or  are  being  worked  out  and  will  be  described  later. 

Acetic  acid  is  obtained  in  the  preparation  of  xylose  in 
amounts  which,  at  its  present  price,  would  be  a  very  great 
source  of  profit  in  working  up  large  amounts  of  cobs  and  at 
all  times  would  be  an  important  by-product.  {Journal  of 
Commerce,  May  13,  1918,  pp.  15  and  17) 

Rochester  Plan  for  Supplying  Shipyard  Labor 

As  the  result  of  a  conference  between  the  Merchants'  As- 
sociation and  representatives  of  the  New  York  shipyards,  the 
idea  underlying  the  "  Rochester  Plan  "  for  supplying  sliipyard 
labor  may  be  adopted  in  New  York.  The  essential  feature  of 
this  plan  is  a  central  employment  bureau  created  and  operated 
by  all  the  important  Rochester,  N.  Y.,  industries,  through 
which  they  secure  all  their  labor.  The  central  bureau  becomes 
a  labor-recruiting  organization  for  all  Rochester  factories  and 
endeavors  to  prevent  other  cities  from  inducing  Rochester 
■workmen  to  leave  Rochester.  It  guarantees  that  the  most  es- 
sential Rochester  plants  will  be  furnished  with  the  necessary 
skilled  workmen  even  if  that  necessitates  a  voluntary  draft  on 
other  factories,  and  it  seeks  to  make  labor  conditions  in 
Rochester  plants  such  that  the  workmen  will  be  properly 
treated,  satisfied  and  efficient.  In  other  words,  Rochester  has 
endeavored  to  place  the  entire  community  squarely  behind  the 
plants  working  on  war  orders. 

It  was  the  opinion  of  most  of  those  present  at  the  conference 
that  the  "  Rochester  Plan  ''  is  essentially  a  community  plan 
which  could  not  be  adopted  successfully  in  a  large  and  complex 
metropolitan  district,  but  that  the  underlying  idea  of  the  plan, 
namely,  that  of  centralized  effort  to  increase  the  shipyard  labor 
force  and  to  adapt  mechanics  to  shipyard  work,  is  possible  and 
desirable. 

In  essence  the  "  Rochester  Plan  "  consists  of  a  cooperative 
employment  bureau  organized,  financed  and  operated  by  the 
important  industrial  plants  of  the  city,  and  in  charge  of  a  very 
high-grade  man  having  extensive  experience  in  industrial-em- 
ployment problems.  The  chief  function  of  this  employment 
agency  of  the  manufacturers  is  to  obtain  a  sufficient  number 
of  workmen  to  meet  the  requirements  of  all  factories  of  the 
city.  All  additional  workmen  of  plants  operating  under  this 
agency  are  secured  through  it.  In  obtaining  labor,  the  prin- 
ciple is  followed  that  the  demands  of  plants  working  on  Gov- 
ernment war  supplies  must  be  met  first,  even  if  this  means 
taking  skilled  men  from  those  less-essential  plants  supporting 
the  Central  Employment  Bureau.  In  fact,  there  has  already 
been  a  voluntary  industrial  draft  to  obtain  certain  skilled 
workmen  needed  by  the  plants  operated  for  the  Government. 

The  Central  Employment  Bureau  has  not  displaced  the 
regular  employment  agencies,  but  works  through  them  as  much 
as  possible.  It  also  seeks  to  bring  workmen  to  Rochester  from 
communities  where  a  supply  of  skilled  labor  is  available.  In 
doing  this  it  represents  industrial  Rochester  rather  than  in- 


ilividual  plants.  It  does  not  stop  at  merely  bringing  the  work- 
men to  the  city,  but  it  distributes  them  to  the  various  plants 
according  to  their  needs  and  to  the  type  of  workmen,  aids  in 
getting  the  workmen  properly  housed  in  a  district  near  the 
plants,  and  in  general  endeavors  to  make  the  workmen  con- 
tented and  satisfied  with  Rochester. 

So  called  "  stealing  the  labor  "  is  eliminated.  However,  it 
is  realized  that  much  of  the  additional  labor  needed  by  the  war 
industries  of  Rochester  is  already  there  and  must  be  shifted 
from  less-essential  plants.  The  Central  Employment  Bureau 
has  proved  to  be  a  valuable  agency  for  transferring  labor  from 
industry  to  industry.  The  industry  which  must  lose  its  labor 
to  some  extent  to  more  essential  plants  is  aided  in  diluting  its 
remaining  labor  and  thus  in  continuing  efficient  production, 
while  at  the  same  time  it  is  protected  from  losing  a  proportion 
of  its  labor  force  so  large  that  it  becomes  impossible  to  dilute 
the  remainder  successfully.  On  the  other  hand,  through  the 
Central  Employment  Bureau  the  essential  plants  are  constant- 
ly studying  the  problems  of  training  inexperienced  workmen 
and  diluting  their  own  skilled  force  so  as  to  expand  production 
with  the  least  possible  harm  to  the  other  industries  of  the  city. 
(Journal  of  Commerce,  May  3,  1918,  p.  3) 

Pig-Iron  Interests  Form  Association 

The  production  of  pig  iron  is  so  far  short  of  the  heavy 
demand  for  it  that  preference  has  had  to  be  given  in  making 
allotments  to  certain  concerns  holding  urgent  Government 
contracts.  There  lias  also  been  some  controversy  as  to  what 
constitutes  the  base  price  for  determining  the  differentials,  and 
there  has  also  been  considerable  controversy  between  the  trade 
aJid  the  AVar  Industries  Board  on  the  subject  of  the  right  of 
sellers  to  collect  commissions  from  consumers. 

To  enable  these  differences  to  be  brought  to  the  attention 
of  the  Washington  authorities  in  a  representative  and  official 
way,  and  to  arrive  at  a  settlement  of  all  such  questions  as  may 
arise  between  the  Government  and  the  trade,  an  organization 
known  as  the  Merchant  Pig  Iron  Distributers'  Association  has 
been  organized  at  a  conference  held  in  Philadelphia. 

The  president  of  the  new  association  is  W.  S.  Pilling,  of 
Philadelphia,  and  the  secretary  is  W.  W.  Hearne,  of  the  same 
city.  The  membership  is  not  yet  complete,  but  it  will  include 
all  representatives  of  all  the  leading  distributers  of  pig  iron 
in  the  United  States.  It  has  been  felt  by  members  of  the 
industry  that  they  should  be  entitled  to  greater  consideration 
when  matters  of  vital  importance  to  the  trade  were  decided  at 
Washington.     {Journal  of  Commerce,  April  23,  1918,  p.  3) 


The  spring  meeting  of  the  National  Machine  Tool  Builders' 
Association  was  held  at  Atlantic  City,  May  16  and  17.  The 
meeting  was  devoted  mainly  to  subjects  relating  to  the  war, 
the  leading  feature  being  an  address  by  Isaac  F.  Mareosson, 
war  correspondent  of  the  Saturday  Evening  Post,  on  the  Busi- 
ness of  War.  Addresses  more  technical  in  nature  were  given 
by  H.  W.  Dunbar,  of  the  Norton  Grinding  Company,  on 
Safety  Devices  on  Machine  Tools,  by  H.  E.  Miles,  on  Women 
in  Industry,  and  one  by  George  MeiTyweather,  relating  to 
work  of  the  Machine  Tool  Section  of  the  War  Industries 
Board. 

Of  the  business  transacted,  the  most  important  dealt  with 
the  production  of  heavy  machine  tools  such  as  required  for 
the  work  of  the  Ordnance  Department,  both  with  regard  to 
the  design  of  the  machines  and  the  apportionment  of  the  tools 
in  a  way  to  secure  the  maximum  jiroduetion  necessary  to  meet 
the  present  emergency  of  the  Government. 
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Comparative  Tests  of  Chemical  Glassware,  Percy  H. 
Walker  and  F.  W.  Smither.  Beakers  of  Kavalier  glass,  and 
beakers  and  flasks  of  Macbeth  Evans  Glass  Co.,  Pyrex,  Jena, 
Nonsol,  Fry  and  Libbey  glasses  were  tested  for  chemical 
composition,  coefficient  of  expansion,  refractive  index,  strain, 
behavior  on  repeated  evaporation,  resistance  to  heat  and 
mechanical  shock,  and  to  solution  in  a  variety  of  chemical 
reagents. 

No  conclusions  as  to  the  relative  values  of  the  different 
wares  can  be  drawn  from  the  chemical  analyses,  though  these 
analyses  may  be  useful  by  enabling  the  chemist  to  choose  a 
glass  which  will  yield  no  objectionable  ingredient  to  the  solu- 
tions used  in  any  particular  piece  of  work.  The  coefficient 
of  expansion  of  all  the  glasses  is  low  and  is  unusually  so  in 
the  PjT-ex  ware.  All  the  ware  shows  more  or  less  strain,  but 
it  was  disappointing  to  find  that  no  information  as  to  liability 
to  break  under  sudden  changes  in  temperature  or  mechanical 
shock  could  be  obtained  by  an  examination  for  strain.  All 
the  ware  tested  showed  good  resistance  to  repeated  evaporation 
of  a  salt  solution.  While  the  heat  and  mechanical  shock  tests 
were  performed  on  too  small  a  number  of  pieces  to  justify 
positive  conclusions,  they  indicated  that  the  Kavalier  and 
M.  E.  G.  Co.  ware  are  less  resistant  than  Jena,  Nonsol,  and 
Fry  wares,  the  Libbey  somewhat  more  resistant  and  the  Pyrex 
ware  distinctly  more  resistant.  The  Kavalier  ware  is  unsatis- 
factory as  regards  solubility  in  water;  all  the  other  wares 
appear  satisfactory  in  this  respect.  All  the  ware  is  resistant 
to  acids,  Kavalier  is  least  resistant  to  carbonated  alkalies, 
Pyrex  more  resistant  than  Kavalier  but  less  resistant  than  the 
others.  Kavalier  and  M.  E.  G.  Co.  wares  are  more  resistant 
to  boiling  caustic  alkaline  solutions  than  the  others  but  the 
differences  are  not  great.  All  the  glasses  are  much  attacked  by 
evaporating  caustic  alkalies.  Ammonia  water  has  about  the 
same  effect  as  mixtures  of  ammonium  chloride  and  sulphide. 
The  authors  are  of  the  opinion  that  considering  all  the  tests 
each  of  the  American  wares  is  superior  to  the  Kavalier  and 
equal  or  superior  to  the  Jena  ware.  {Technologic  Papers  of 
the  Bureau  of  Standards,  no.  107) 

Effect  of  the  Size  of  Grog  in  Fireclay  Bodies,  F.  A. 
Kirkpatrick.  Assistant  Physicist.  In  those  industries  which 
use  crushed  and  ground  raw  materials  in  forming  bodies  by 
means  of  a  cementing  action  of  some  sort  the  size  of  the 
particles  plays  a  most  important  role.  This  may  be  in  many 
instances  the  main  factor  controlling  the  desired  properties  in 
the  body.  This  is  nowhere  more  true  than  in  the  ceramic  in- 
dustries, where  in  compounding  bodies  the  manufacturer  is 
compelled  to  use  materials  from  the  size  of  pebbles  down  to  the 
dispersoid  and  emulsoid  (colloidal)  states.  All  present 
evidence  tends  to  show  that  in  disperse  systems  the  size  of 
particles  which  we  can  not  now  measure  has  as  much  effect 
upon  the  properties  of  certain  materials  as  have  the  larger 
sizes  which  we  are  able  to  measure.  In  no  other  way  is  it 
possible  to  account  for  the  great  differences  in  cementing 
power  exhibited  by  fine-grained  bond  clays  and  other  fine- 
grained materials.  In  practice  the  cementing  action  takes 
place  at  temperatures  from  zero  to  that  of  the  electric  arc, 
depending  upon  the  nature  of  the  process,  and  is  due  to  many 
different  chemical  reactions.  In  the  present  work  the  bonding 
power  of  mixtures  composed  of  raw  clay  and  calcined  clay  is 
determined  after  these  bodies  have  been  heated  to  110  deg. 
cent,  and  to  1250  deg.  and  1300  deg.  cent. 

The  control  of  the  strength  of  raw  fireclay  bodies  is  a  dif- 
ficult  matter  into   which   enter  a   number  of  factors.     Those 


which  are  directly  connected  with  the  size  of  grog  are  size  of 
the  body,  cracks  formed  in  drying,  density  or  porosity,  and 
size  of  grain  of  the  clay. 

If  the  grog  is  too  large  for  the  size  of  body  used,  the  condi- 
tions of  bond  are  different  than  for  smaller  grog.  Small 
cracks  may  or  may  not  form  in  dr3ring.  The  general  rule  in 
ceramic  bodies  is  that  strength  increases  with  decrease  of 
porosity,  but  this  factor  may  be  overruled  by  others.  In  series 
4  of  the  tests  carried  out,  however,  the  rule  holds.  As  shown 
in  connection  with  serfes  5  and  7  the  size  of  grain  of  the  bond 
clay  also  affects  the  strength  of  the  body.  In  regard  to  the 
grog,  aside  from  other  considerations,  the  following  condition 
is  necessary  for  highest  strength.  The  mixture  of  sizes  must 
be  such  that  the  smaller  particles  fill  the  voids  between  the 
larger,  giving  maximum  density.  The  proper  proportions  may 
be  predicted  qualitatively  from  the  ratio  of  sizes,  but  can  be 
determined  accurately  only  by  experiment. 

The  strongest  raw  bodies  were  those  in  series  4  and  7.  In 
series  4  these  had  the  following  limits  of  grog  composition: 
25  to  66%  per  cent,  20  to  40  grog;  0  to  25  per  cent,  40  to  80 
grog;  and  dSVs  to  66%  per  cent,  80  to  dust  grog.  In  series  7 
the  strongest  bodies  were  those  containing  the  greatest  per- 
centage of  80  to  dust  grog. 

The  control  of  strength  in  the  burned  state  proved  to  be  not 
at  all  difficult.  For  aU  bodies  used  the  modulus  of  rupture 
was  found  to  increase  with  increase  of  surface  factor.  The 
relation  was  represented  by  means  of  straight  lines  except  that 
the  lower  portions  of  some  of  the  curves  representing  large- 
sized  grog  were  of  parabolic  form.  The  rate  of  increase  of 
strength  increased  with  the  temperature  of  burning,  due  to  the 
more  rapid  rate  of  solution  of  the  finer  particles  at  the  higher 
temperatures.  The  porosity  at  cone  12  varied  much  the  same 
as  in  the  raw  bodies  and  had  little  relation  to  strength.  The 
strongest  bodies  were  those  in  series  4  (20  to  dust  grog).  No 
relation  was  found  between  strength  in  the  raw  state  and  in 
the  burned  state. 

In  the  quenching  tests  from  600  deg.  cent,  and  1000  deg. 
cent.,  mixtures  of  the  larger  sizes  of  grog  gave  the  more 
resistant  bodies.  (Technologic  Papers  of  the  Bureau  of 
Standards,  no.  104) 

National  Research  Council  as  a  Permanent 
Body 

The  National  Research  Council  was  organized  in  1916  at 
the  request  of  the  President  by  the  National  Academy  of 
Sciences,  under  its  congressional  charter,  as  a  measure  of 
national  preparedness.  The  work  accomplished  by  the  council 
has  demonstrated  its  capacity  for  larger  service,  and  the  Na- 
tional Academy  is  now  requested  by  executive  order  of  Presi- 
dent Wilson  to  perpetuate  the  National  Research  Council,  the 
main  duties  of  which  shall  be  as  follows : 

1  In  general,  to  stimulate  research  in  the  mathematical, 
physical,  and  biological  sciences,  and  in  the  application  of 
these  sciences  to  engineering,  agriculture,  medicine,  and  other 
useful  arts,  with  the  object  of  increasing  knowledge,  of 
strengthening  the  national  defense,  and  of  contributing  in 
other  ways  to  the  public  welfare: 

2  To  survey  the  larger  possibilities  of  science,  to  formulate 
comprehensive  projects  of  research,  and  to  develop  effective 
means  of  utilizing  the  scientific  and  technical  resources  of  the 
country  for  dealing  with  these  projects.  (Official  Bulletin, 
May  14.  1918.  p.  1) 
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Aeronautics 

Aviation  and  the  W.\r,  C.  F.  Lee.  Journal  of  the  Wash- 
ington Academy  of  Scie>ices,  vol.  8,  no.  8,  April  19,  1918,  pp. 
225-232.  Discussion  of  the  training  of  aviators,  with  special 
reference  to  ''  stunt  "  and  formation  flying;  also  some  remarks 
on  the  classification  of  machines. 

The  Sopwith  Teiplane.  Flight,  no.  484  (vol.  10,  no.  14), 
April  4,  1918,  pp.  361-365,  illustrated. 

The  Effect  op  an  Airplane  Rudder  in  Flight,  Karl  H. 
White.  Aviation  and  Aeronautical  Engineering,  vol.  4,  no.  7, 
May  1,  1918,  pp.  448-449,  4  figs.  Describes  methods  for  find- 
ing the  moments  about  the  center  of  gravity  of  airplanes  of 
different  length  due  to  ruddei-s  of  different  aspect  ratios  under 
varying  angles  of  deviation.  The  results  are  expressed  in  the 
form  of  tables  and  curves. 

The  G-\llaudet  Airscrew  Propulsion  Described.  Avia- 
tion and  Aeronautical  Engineering,  vol.  4,  no.  7,  May  1,  1918, 
pp.  454-456,  4  figs.  Description  of  the  construction  of  an  air- 
plane fitted  with  a  pusher  propeller  without  using  an  attach- 
ment of  the  tail  planes  by  means  of  outriggers  or  tail  booms, 
the  presence  of  which  generates  a  certain  amount  of  parasite 
resistance;  taken  mainly  from  a  United  States  patent. 

Engineering  Materials  (See  also  Measurements) 

Defects  in  Steel  Ingots  and  Forcings,  S.  W.  Werner  and 
Gordon  Spencer.  Iron  and  Steel  of  Canada,  vol.  1,  no.  3, 
April  1918,  pp.  110-116,  13  figs. 

La  Fabrication  des  Briques  de  Silice,  H.  LeChatelier  and 
B.  Bogitch.  Bulletin  et  Comptes  Rendus  Mensuels  de  la  Societe 
de  I'Industrie  Minerale,  Tome  12,  3rd  issue  of  1917,  pp.  49-97, 
14  figs.    Data  on  the  manufacture  of  silica  bricks. 

Les  Alliages  dAluminium  et  de  Magnesium,  Jean 
Escard.  Revue  Scientifique,  Industrielle  &  Comm,erciale  des 
Metaux  et  Alliages,  no.  11,  November-December  1917,  pp.  1-3. 
Discussion  of  various  aluminum-magnesium  alloys  giving, 
among  other  things,  tables  of  their  melting  points  and  in- 
dicating their  physical  and  chemical  characteristics  and 
methods  of  preparation. 

L'Emploi  de  la  Pression  Plastique  du  Plomb,  M.  Lunet. 
Le  Genie  Civil,  tome  72,  no.  14,  April  6,  1918,  pp.  236-238,  11 
figs.  Description  of  methods  of  manufacture  of  stamped 
metal  articles  under  lead  pressure.  An  abstract  of  this 
article  may  appear  in  an  early  issue  of  The  Journal. 


Cooling  R.ate  Affects  Steel  Casting  Design,  J.  G. 
Fletcher.  The  Foundry,  vol.  46,  no.  309,  May  1918,  pp.  201- 
204,  2  tables. 

The  Penetr.\tion  of  Carbon,  Howard  Ensaw.  Discussion 
of  various  methods  of  case-hardening  and  of  the  penetration 
of  carbon.  Among  other  things  a  chart  showing  penetration 
of  carbon  is  given,  with  percentages  of  carbon  as  ordinates 
and  degrees  of  hardness  as  abscissas. 

The  selection  of  suitable  boxes  for  earburizing  is  discussed, 
the  writer  recommending,  as  a  most  suitable  material  in  most 
cases,  steel  boiler  plate  %  or  %  in.  thick,  which  can  be  made 
with  welded  joints  and  will  last  welL 

The  sizes  of  the  boxes  employed  depend  to  a  great  extent  on 
the  nature  of  the  work  being  done,  but  care  should  be  exercised 
to  avoid  putting  too  much  in  one  box,  as  smaller  ones  permit 
the  heat  to  penetrate  more  quickly,  and  one  test  piece  is  suf- 
ficient to  give  a  good  indication  of  what  has  taken  place.  If 
it  should  be  necessary  to  use  larger  boxes  it  is  advisable  to  put 
in  three  or  four  test  pieces  in  different  positions  to  ascertain 
if  the  penetration  of  carbon  has  been  satisfactory  in  all  parts 
of  the  box,  as  it  is  quite  possible  that  the  temperature  of  the 
muffle  is  not  the  same  at  all  points,  and  a  record  shown  by  one 
test  piece  would  not  then  be  applicable  to  all  the  parts  con- 
tained in  the  box.  It  has  been  found  that  the  rate  of  carbon 
penetration  increases  with  the  gas  pressure  around  the  articles 
being  earburized,  and  it  is  therefore  necessary  to  be  careful 
in  sealing  up  the  boxes  after  packing.  When  the  articles  are 
placed  within  and  each  entirely  surrounded  by  compound  so 
that  the  compound  reaches  to  within  1  in.  of  the  top  of  the 
box,  the  lid,  which  should  be  a  good  fit  in  the  bos,  is  then  to 
be  pressed  on  top  of  this,  and  another  layer  of  clay  run  just 
below  the  rim  of  the  box  on  top  of  the  cover. 

A  mixture  of  fireclay  and  sand  will  be  found  very  satis- 
factory for  closing  up  the  boxes,  and  by  observing  the  appear- 
ance of  the  work  when  taken  out  we  can  gage  the  suitability 
of  the  methods  employed,  for  unless  the  boxes  are  carefully 
sealed  the  work  is  generally  covered  with  dark  scales,  while  if 
the  sealing  is  properly  done  the  articles  will  be  of  a  light 
gray. 

By  observing  the  above  recommendations  reliable  results  can 
be  obtained  and  we  can  expect  uniform  results  after  quench- 
ing. {American  Machinist,  vol.  48,  no.  18,  May  2,  1918,  pp. 
755-756,  1  fig.,  1  chart) 

Acid  Open  Hearth  Steel  Investigation,  T.  D.  Morgans 
and  F.  Rogers.  Tlie  Blast  Furnace  and  Steel  Plant,  vol.  6,  no. 
5,  May  1918.  pp.  216-217. 
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Influence  of  Tempeking  and  C'olii-Woi;king  ox  Cakbon 
Steel,  F.  Cloup.  In  studying  the  beat  changes  brought  about 
in  annealing  cold-worked  or  heat-treated  steel  the  -svriter  has 
observed  a  complete  parallelism  between  these  two  phenomena. 
The  experiments  were  carried  out  in  accordance  with  the  dif- 
ferential method  of  Sir  Roberts- Austen  and  with  photographic 
recording  by  the  double  galvanometer  of  Saladin  and  LeChate- 
lier. 

The  following  results  were  obtained : 

1  The  curve  of  the  rise  of  temperature  in  steels  which  have 
previously  undergone  cold-working  or  heat-treating  has  in  all 
cases  at  about  400  deg.  cent.,  a  singular  point  characterized  by 
an  evolution  of  heat. 

2  The  change  of  state  which  takes  place  at  this  tempera- 
ture reaches  completion  only  quite  slowly,  both  in  the  case  of 
heat-treated  steel  and  in  the  case  of  eold-worked  steel.  Thus, 
two  samples  of  the  same  steel,  0.12  per  cent  carbon,  of  which 
one  has  been  tempered  from  1000  deg.  by  immersion  in  water 
at  15  deg.  and  the  other  cold-worked,  then  both  heated  to  640 
deg.  for  a  period  of  25  min.,  still  show,  during  the  second  re- 
heating, the  singular  point  at  400  deg.  cent.  After  a  heating 
for  twelve  hours  at  600  deg.  cent,  the  transformation  is  eom- 
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Fig,  1    Draft  Required  for  LioxrrE 

pleted  and  a  new  curve  of  heating  does  not  show  any  irregu- 
larities. 

3  This  change  of  state  is  irreversible.  The  curves  of  cool- 
ing of  both  heat-treated  and  cold-worked  steel  have  the  per- 
fectly regular  appearance.  This  transformation  must  be  ac- 
companied by  a  sudden  change  of  volume.  Since  the  metal 
is  not  malleable  at  400  deg.  cent.,  it  becomes  sub.ject  to  internal 
stresses  which  produce  a  breakdown  of  equilibrium.  If,  then, 
by  external  work,  such  as  hammering,  these  internal  stresses 
are  still  more  intensified  the  most  favorable  conditions  are 
created  to  cause  rupture  of  material,  which  is  actually  quite 
frequent  when  eold-worked  steel  is  heated  and  subjected  to 
mechanical  working  at  about  400  deg.  cent.  [Trempe  et 
Ecrouissage  des  Aciers  au  Carhone,  F.  Cloup,  presented  by 
Henry  LeChatelier.  Comptes  Fendus  liehdomaduires  des 
Seances  de  VAcademie  des  Sciences,  tome  166,  no.  10  (March 
11,  1918),  pp.  41.5-416) 


JuxK  Pile  Transformed  into  Gold,  George  H.  Manlove. 
The  Iron  Trade  Review,  vol.  62,  no.  19,  May  9,  1918,  pp.  1173- 
1176,  3  figs.,  1  chart.  Discussion  of  the  changes  which  the 
present  scarcity  of  raw  materials  produced  in  the  handling  of 
metal   scrap. 

Bibliography  op  the  Physical  Properties  op  Copper, 
Paul  D.  Merica.  Metallurijical  and  Chemical  Engineering, 
vol.  18,  no.  8,  April  15,  1918,  pp.  409-415. 

Foundry 

How  Gin  Lathe  Castings  Are  Made,  H.  Cole  Estep.  The 
Iron  Trade  Review,  vol.  62,  no.  17,  April  25,  1918,  pp.  1045- 
1051.  15  figs. 

Estimating  the  AVeights  of  Castings  Rapidly,  "Warner 
Hathaway.  The  Foundry,  vol.  46,  no.  309,  May  1918,  pp.  210- 
212.  4  tables. 


Fuel  and  Firing 

Combustion  or  North  Dakota  Lignites,  with  Sugges- 
tions for  Design  op  Furnaces,  Henn-  Kreisinger,  Mem. Am. 
Soc.M.E.  An  article  published  by  special  permission  of  Dr. 
H.  Van  Manning,  Director  of  the  United  States  Bureau  of 
Mines. 

In  the  ordinary  furnace  with  horizontal  grate  the  lignite  of 
North  Dakota  is  very  diflBcult  to  ignite,  and  even  after  com- 
bustion has  been  started  troubles  are  apt  to  occur. 

A  special  furnace  was  designed  and  constructed  to  satisfy 
the  basic  requirement  of  burning  lignite  and  its  carbonized 
residue.  The  essential  features  of  this  furnace,  designed  with 
particular  regai-d  to  house-heating  purposes,  are  shown  in 
Fig.  3. 

In  this  furnace  rapid  ignition  is  obtained  by  the  rear  arch, 
which  turns  the  hot  gases  and  flames  back  over  the  fuel  bed. 
Thus,  the  incoming  fresh  fuel  is  heated  not  only  by  conduction 
through  the  fuel  and  radiation  from  the  arch,  but  mainly  by 
convection  when  coming  in  contact  with  the  hot  gases  and 
flames  from  the  already  burning  fuel. 

Further,  to  heat  lignite  having  35  per  cent  moisture  to 
ignition  temperature  takes  more  than  twice  as  much  heat  as 
is  required  to  heat  bituminous  coal  containing  10  per  cent  of 
moisture.  It  is  therefore  diflSeult,  if  not  impossible,  to  supply 
enough  heat  by  radiation  from  the  ordinary  front  arch  to 
ignite  the  lignite,  and  another  factor  of  heat  supply  must  be 
brought  into  action — in  this  case  heat  transmission  of  hot  gases 
by  convection.  The  grate  is  inclined  and  has  wide  horizontal 
air  spaces,  which  can  be  easily  kept  open,  permitting  free  flow 
of  air  through  the  grate.  Additional  air  is  admitted  through 
the  door  for  removing  clinker  at  the  lower  end  of  the  grate. 
As  this  air  passes  up  between  the  arch  and  the  fuel  it  scrubs 
against  the  surface  of  the  fuel  bed,  and  a  large  part  of  it  is 
consumed  in  burning  or  gasifying  the  solid  fuel,  thus  making 
it  unnecessary  to  force  all  the  air  needed  for  gasification  of 
the  fuel  through  the  fuel  bed. 

Experiments  showed  that  the  scrubbing  action  of  additional 
air  caused  a  rapid  and  rather  complete  oxidation  at  the  sur- 
face of  the  fuel  bed,  indicated  by  the  bright  red  heat,  which 
was  practically  absent  on  the  tests  made  in  an  ordinan-  fur- 
nace with  horizontal  grate.  Thus  there  were  two  oxidation 
zones,  one  next  to  the  grate  and  one  at  the  surface  of  the  fuel 
bed,  probably  with  a  small  reducing  zone  between  them.  Be- 
cause the  air  which  enters  through  the  cleaning  door  against 
a  low  resistance  burns  or  gasifies  solid  fuel,  higher  rates  of 
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comliustion  i/nii  be  obtained  tlian  with  ordinary  or  natural 
draft. 

The  air  spaces  in  tlie  grate  are  horizontal,  and  the  inclina- 
tion of  the  grate  is  such  that  the  fuel  is  fed  from  the  magazine 
down  the  grate  by  gravity,  besides  which  the  rate  of  feeding 
can  be  increased  by  a  slight  agitation  or  rocking  of  the  grate 
bars.  The  gravity  feeding  can  be  used  better  with  lignite 
than  with  most  bituminous  coals,  because  the  fuel  does  not 
cake.  The  tbickness  of  the  fuel  bed  and,  to  some  extent,  the 
rate  of  feeding  are  controlled  by  the  opening  of  the  gate  of 
the  fuel  magazine. 

In  the  tests  made  with  a  draft  of  0.1  to  0.15  in.  of  water, 
the  lignite  made  a  bright,  red-hot  lire,  although  the  arch  never 
was  visible  red-hot.  When  the  lignite  was  broken  to  pieces 
not  exceeding  about  two  inches,  the  feeding  of  the  fuel  was 
nearly  automatic,  though  with  larger  pieces  the  fuel  had  to 
be  occasionally  moved  down  l)y  shaking  the  grate  bars  and  by 
poking  the  large  pieces  through  the  magazine  gate. 

Slack,  though  present  in  considerable  amount,  did  not  seem 
to  cause  any  particular  trouble. 

The  principles  embodied  in  the  design  of  the  furnace  for 
house-heating  purposes  shown  in  Fig.  2  can  be  applied  also 
to  boiler  furnaces  as  shown  in  Fig.  3.  There  diagram  A  sug- 
gests the  design  of  an  inclined  step-grate  boiler  furnace.  The 
fuel  can  be  fed  by  gravity  aided  by  hand  regulation,  or  it  can 
be  pushed  out  of  the  magazine  mechanically  bj'  a  pusher  plate. 
There  should  be  as  little  air  as  possible  entering  through  the 
coal  magazine  or  through  the  plate  in  front  of  the  coal  maga- 
zine where  the  fuel  is  merely  being  dried  and  does  not  burn. 


FlO.   2      EXPERIMENl  AL    HOUSE-HE.VTIX(i    FlRN-WE   FOR   LiGNITE 

The  completeness  of  combustion  should  be  controlled  by  regu- 
lating the  air  admitted  to  the  lower  end  of  the  grate  and  not 
by  regulating  the  admission  of  air  through  the  magazine. 

Diagram  B  shows  the  application  of  the  same  principles  to 
a  chain-grate  furnace.  The  diagram  shows  the  grate  in  hori- 
zontal position,  and  it  is  believed  that  better  results  could  be 
obtained  if  the  top  of  the  grate  were  inclined  about  20  deg. 
to  the  horizontal.  {Power,  vol.  47,  no.  18,  April  30,  pp.  608- 
612,  5  figs.    tpA) 


Entropy  Diagram  for  Ga.soline,  Jean  Rev.  The  utiliza- 
tion of  gasoline  in  various  apparatus  as  a  vapor  makes  it 
desirable  to  have  precise  knowledge  of  the  physical  laws  of  its 
vajiorization,  preferably  expressed  as  an  entropy  diagram. 

The  diagram  presented  here  and  plotted  for  ordinaiy  gaso- 
line of  density  0.800  to  0.820  (for  water  =  1.000)  has  been 
developed  from  an  investigation  extending  over  many  years. 

The   writer   has   found   that   the  specific   heat   can   be   ex- 
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Proposed  Rough  Design  ok  Fuknaie  iok  Burning 
Lignite  Under  Boilers 


pressed  by  the  formula  C  =  a-\-  bt,  where  t  is  temperature  in 
degrees  centigrade.  Measurements  carried  out  on  various  gaso- 
lines of  the  same  density  have  given  as  an  average  the  fonnula 

C  =  0.50  +  0.0007? 

As  regards  the  heat  of  molecular  vaporization,  the  writer 
has  detemiined  the  value  of  L/T  by  comparison  with  various 
known  organic  liquids,  namely,  chlorofomi,  acetone,  sulphur 
and  chloride  of  carbon. 

In  plotting  the  curves,  giving  L/T  as  a  function  of  the  abso- 
lute pressure,  one  finds  that  the  average  curve  represents  witli 
sufficient  approximation  the  value  of  the  function  for  ordinary 
gasoline.     This  function  has  the  form 

L/T  =  a/T—b 

where  u  and  h  are  constants. 

For  the  numerous  series  of  organic  liquids,  the  Bingham 
formula 

i/ro  =  i7  +  o.oiir„ 

expresses  the  heat  of  molecular  vaporization  at  the 
temperature  r„,  which  is  the  temperature  of  boiling  at  atmos- 
pheric pressure.  It  may,  therefore,  be  used  as  a  check  for  one 
point  on  the  curve. 

On  the  other  hand,  the  writer  has  detenuined  the  curve  of 
jjressures  of  vapor  of  ordinary  gasoline,  which  permitted  him 
to  plot  the  values  of  L/T  for  gasoline  as  a  function  of  the 
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various    temperatures,    expressing    these    values    as    absolute 
pressures.    In  this  way  he  obtained  the  following  relation : 
L/T  =  15,160 /T  —  12A2 
By  dividing  this  expression  by  ja,  the  molecular  weight  of 
ordinary  gasoline,  one  obtains  the  heat  of  vaporization  per 
unit  of  weight  in  large  calories  r,  or 

r/T  =  82  A/ T  —  QM75 
or 

r  =  82.4  —  0.0675r 

The  value  184  is  a  fairly  close  expression  of  the  molecular 
weight  for  the  various  samples  of  gasoline  tested.  It  is  known 
that  American  gasolines  are  essentially  expressed  by  the 
formula  CnH„,,  where  m  =  2»  +  2,  while  Russian  gasolines 
correspond  to  formula  CoH,„.  Ordinary  gasoline,  which  is 
nothing  but  a  mixture,  is  expressed  with  sufficient  exactness 
bv  C,.H.,. 
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Scale  of  En+ropies:  Ore  Unit  of  Entropy=EOOmm 

Fig.  4    E.ntkopy  Diagr.\m  for  Gasoline 


With  these  magnitudes  established,  one  finds  that  the  entropy 
of  the  liquid  is  given  by  the  expression 


Su„=  {     -J  =   \       o.50rfr  +  o.noo7(r  — 27.3 

\^273y 


clTl 


=   0.3089L,, 


+  0-0007(T  — 273) 


It  is  only  necessary  to  add  to  this  expression  r/T  in  order 
to  obtain  the  entropy  of  the  saturated  vapor,  which  is 

82.4 


0.3089L, 


■(^) 


+  0.0007T  + 


T 


-  0.2586 


It  is  by  means  of  these  formulae  that  the  diagram,  Fig.  4, 
has  been  plotted.  In  order  to  verify  the  heat  of  vaporization, 
the  writer  used  a  special  tubular  boiler  so  designed  as  to  make 
it  possible  to  obtain  pressure  rapidly.  After  vaporization, 
gasoline  condenses  in  a  nest  of  pipes  cooled  by  water  from  the 
outside.  With  this  arrangement  all  that  is  necessary  is  to 
measure  the  amounts  and  the  inlet  and  outlet  temperatures 
of  water  and  gasoline.  The  same  apparatus  was  used  for 
measuring  the  vapor  pressures. 

Certain  precautions  were  necessary  due  to  the  fact  that 
gasoline  cannot  be  kept  above  a  certain  temperature  without 
undergoing  polymerization. 

From  the  curve  of  vapor  pressures  one  may  deduce  the  fol- 
lowing expression  where  T  is  the  absolute  temperature  of  boil- 
ing of  gasoline  expressed  as  a  function  of.  T„,  which  is  the 
absolute  temperature  of  boiling  of  water  at  the  same  pressure: 


T  =  1.167r„  —  0.641  ( r„  —  273) 

The  various  points  in  the  entropy  diagram  reproduced  here 

have  been  checked  up  to  a  pressure  of  40  kg.   (569  lb.  per 

sq.  in.).     These  checks  have  shown  possible  errors  of  from  1 

to  2  per  cent.     The  inspection  of  the  diagram  shows  at  once — 

1  That  the  saturated  vapor  of  ordinary  gasoline  is  superheated 

through  faU  of  pressure,  and 

2  That  the  heat  of  the  liquid  is  always  considerably  higher 

than  the  heat  of  vaporization. 

From  these  two  properties,  which  are  directly  opposite  to 
those  of  water  vapor,  it  follows  that  when  saturated  vapor 
of  gasoline  is  allowed  to  expand  it  is  simultaneously  super- 
heated and  produces  mechanical  work.  If  liquid  gasoline 
under  pressure  is  allowed  to  have  part  of  its  pressure  removed 
it  is  partially  vaporized,  and  if  this  lower  pressure  is  main- 
tained for  a  sufficiently  long  time,  its  vapor  is  superheated. 

These  properties  are  probably  common  to  all  the  principal 
hydrocarbons.  (Comptes  Eet>dus  Hebdomadaires  des  Seances 
de  L' Academic  des  Sciences,  vol.  166,  no.  9,  March  4,  1918,  pp. 
387-390,1%.,  teA) 

Conserving  Fuel  by  Coal  Briqueting,  F.  Denk.  The  Coal 
Industry,  vol.  1,  no.  4,  April  1918,  pp.  129-131. 

Economy  in  the  Use  of  Fuel  in  Power  Stations,  Charles 
H.  Parker.  Journal  of  the  Boston  Society  of  Civil  Engineers, 
vol.  5,  no.  4,  April  1918,  pp.  163-185,  10  figs.  An  extensive 
paper  devoted  to  the  various  features  of  power-plant  opera- 
tion having  a  bearing  on  fuel  economy. 

Combustion  of  Coal  and  Design  of  Furnaces.  Power, 
lol.  47,  no.  17,  April  23,  1918,  pp.  596-600. 

Carbocoal,  Charles  T.  Malcolmson.  Description  of  a  series 
of  experiments  which  are  said  to  have  resulted  in  the  develop- 
ment of  a  process  for  the  manufacture  of  a  smokeless  fuel 
from  volatile  coals  and  for  the  recovery  and  refinement  of  the 
coal-tar  products  derived  therefrom.  The  process  described 
is  the  invention  of  Charles  H.  Smith. 

The  essential  features  of  this  proeess  are  two  distillations 
carried  on  at  different  temperatures;  first  of  the  raw  coal  and 
second  of  the  raw  briquets.  The  raw  coal,  after  being  crushed, 
is  distilled  at  a  relatively  low  temperature,  850  to  900  deg. 
fahr.,  and  the  volatile  contents  are  thereby  reduced  to  the  de- 
sired point.  The  result  of  this  first  distillation  is  a  large  yield 
of  gas  and  tar,  and  a  product  rich  in  carbon,  termed  semi- 
carbocoal.  The  semi-carbocoal  is  next  mixed  with  a  certain 
proportion  of  pitch  obtained  from  the  tar  produced  in  the 
process,  and  this  mixture  is  briquetted.  The  briquets  are  then 
subjected  to  an  additional  distillation  at  a  higher  temperature, 
approximately  1800  deg.  fahr.,  resulting  in  the  production  of 
carbocoal,  the  recovery  of  additional  tar  and  gas,  and  a  sub- 
stantial yield  of  ammonium  sulphate. 

The  characteristic  feature  of  the  primary  distillation  is  that 
it  is  continuous  and  that  the  coal  is  constantly  agitated  and 
mixed  during  the  entire  operation.  This  is  accomplished  by 
a  twin  set  of  paddles,  which  also  advance  the  charge  through 
the  retort.  By  this  means  all  portions  of  the  charge  are  uni- 
formly distilled,  and  by  controlling  the  speed  at  which  the 
charge  moves  through  the  retort,  the  distillation  may  be  ar- 
rested at  any  desired  stage.  As  only  a  partial  carbonization 
is  permitted  in  the  primary  distillation,  the  hard  metallic  cells 
characteristic  of  coke  are  avoided.  The  period  of  distillation 
is  one  to  two  hours,  and  the  continuous  retort  has  a  carboniz- 
ing capacity  of  one  ton  of  coal  per  hour. 

In  the  subsequent  distillation  of  the  briquets  aU  evidence  of 
the  pitch  as  a   separate  ingredient   disappears.     There  is  a 
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marked  shrinkage  in  the  volume  of  the  briquet,  with  a  corre- 
sponding increase  in  density,  but  no  distortion  of  its  shape. 
This  distillation  requires  four  to  five  hours,  and  is  performed 
in  an  inclined,  self-charging  and  self-dischargiug  bench. 

The  carbocoal  represents  more  than  72  per  cent  of  the 
weight  of  the  raw  coal,  the  exact  percentage  depending  upon 
the  volatile  content  of  the  latter. 

Carbocoal  is  dense,  uniform  in  size  and  quality,  grayish- 
black  in  color  and  is  manufactured  in  briquet  form  in  any  size 
from  1  oz.  to  5  oz.  It  is  stated  that  it  has  been  tested  by  the 
Long  Island  R.  R.,  by  the  Pennsylvania  R.  R.  at  Altoona,  the 
Carolina,  Clinchfield  &  Ohio  R.  R.  and  by  the  U.  S.  Navy,  and 
that  it  requires  no  greater  draft  than  bituminous  coal. 

The  analysis  of  carbocoal  indicates  from  1  to  3  per  cent  of 
moisture,  from  0.75  to  3.50  per  cent  volatile  matter,  82  to  90 
per  cent  of  fixed  carbon  and  7  to  12  per  cent  ash. 

The  article  also  describes  in  brief  the  recovery  of  tar  and 
other  by-products.  {Bulletin  of  the  American  Institute  of 
Mining  Engineers,  no.  137,  May  1918,  pp.  971-977,  3  tables) 

The  Burning  op  Pitch  and  Creosote  Mixtures.  Furnace 
and  burner  makers  had  not  considered  the  burning  of  pitch 
mixtures  until  the  subject  was  taken  up  by  the  Ministry  of 
Munitions.  The  apparatus  used  was  crude  and  of  an  ele- 
mentary design.  The  use  of  creosote  oil  as  fuel  by  the  British 
Navy  is  likewise  of  comparatively  recent  origin. 

Now,  in  order  to  increase  the  available  supplies  of  creosote 
for  naval  purposes,  steps  were  recently  taken  in  Great  Britain 
to  limit  its  use  in  other  directions  by  a  system  of  licenses. 

Admiralty  supplies  were  increased  to  a  point  at  which  it 
appeared  that  further  supplies  could  be  drawn  only  from  oil 
now  consumed  in  the  land  furnaces.  This  is  why  the  question 
of  burning  pitch,  or  rather  pitch  and  creosote  mixtures,  was 
taken  up  in  earnest,  the  successful  use  of  such  mixtures  be- 
coming a  matter  of  great  national  importance. 

The  cooperation  of  furnace  makers  was  first  obtained, 
primary  attention  being  given  to  those  making  use  of  oil  for 
steam  raising.  Extensive  trials  were  carried  out  with  pitch 
and  creosote  mixtures,  using  modem  pressure-jet  systems. 
During  these  tests  two  companies  successfully  handled  mix- 
tures containing  60  per  cent  and  75  per  cent  of  pitch  and 
obtained  boiler  efficiencies  of  over  80  per  cent  working  under 
natural-draft  conditions.  The  fuel  in  the  supply  tank  was 
kept  at  a  temperature  of  about  130  deg.  fahr.  and  was  raised 
to  290  deg.  fahr.  at  the  burners,  the  fuel  pressure  being  main- 
tained at  about  75  lb.  per  sq.  in.  Another  company  who  used 
the  White  system  for  steam  I'aising  obtained  a  boiler  efficiency 
of  82  per  cent  under  forced  draft  from  a  mixture  consisting 
of  70  per  cent  creosote  and  30  per  cent  pitch,  and  are  now 
using  commercially  in  all  their  furnaces  a  mixture  of  66.6  per 
cent  creosote  and  33.3  per  cent  pitch  with  satisfactory  results. 

Manufacturers  of  reheating,  smelting  and  other  furnaces 
were  likewise  induced  to  carry  out  experiments  and  have  ob- 
tained promising  results. 

The  chief  .difficulties  in  burning  pitch  and  creosote  mixtures 
lie  in  the  handling  and  transport  of  the  mixture  and  the  pres- 
ence of  certain  bodies  in  the  pitch  which  necessitate  increased 
attention  to  the  burners.  As  regards  transhipment  of  fuel, 
little  difficulty  has  been  experienced  when  the  consumer  has 
a  railway  siding  available  to  take  delivery  and  the  tank  wagons 
are  equipped  with  steam  coils. 

The  trouble  experienced  in  burning  certain  mixtures  is  a 
very  real  one,  and  is  due  to  the  presence  of  free  carbon, 
resinous  matters  or  other  foreign  bodies  contained  in  the  pitch 
blocking  up  the  burners  and  strainers.  In  practice  it  has 
been  found  that  the  pitch  and  any  other  liquid  fuel  which  is 


rich  in  free  carbon  usually  present  difficulties  in  burning.  It 
is  recommended  that  consumers  of  pitch  fuels  should  have 
their  systems  fitted  with  alternative  strainers,  so  that  when 
one  strainer  becomes  choked  up  another  may  be  operated  while 
the  first  is  being  cleaned.  (The  Engineer,  vol.  125,  no.  3251, 
April  19,  1918,  pp.  332-333,  1  fig.) 

Hydraulics 

Vertical-Shakt  Water-Wheel  Alternator,  H.  D. 
Stephens.  Description  of  the  general  construction  of  such 
alternators,  the  Kingsbury  thrust  bearing,  methods  of  lubrica- 
tion, and  various  schemes  employed  to  drive  the  exciter.  The 
informations  refers  mainly  to  the  type  built  by  the  Westing- 
house  Electric  and  Manufacturing  Company.  {Power,  vol.  47, 
no.  17,  April  23,  1918,  pp.  572-575,  7  figs.,"d) 


Internal-Combustion   Engineering    (See    also   Fuel   and 
Firing) 

Heavy-Fuel  Engine  with  Detonating  Igniter.  Descrip- 
tion of  a  heavy-fuel  igniter  working  on  the  principle  of  detona- 
tion. The  description  is  very  incomplete  because  of  legal 
formalities  in  connection  with  patent  rights. 

It  is  stated  generally  that  the  suction  in  the  engine  cylinder 
as  the  piston  descends  on  the  induction  stroke  is  transmitted 
through  a  narrow  passage  in  the  foot  of  the  detonator  to  its 
interior.  Arrived  at  this  point  the  suction  opens  a  non-return 
valve  inside  the  detonator  and  thence  exerts  its  influence  in 
the  pipe  connecting  the  detonator  with  the  supplementary 
carburetor. 

As  regards  the  carburetion,  it  is  stated  that  kerosene  is 
merely  broken  up  at  the  jet,  the  effective  aperture  of  which  is 
rendered  rather  smaller  than  usual  by  the  insertion  of  a  larger 
jet  needle. 

In  addition  to  this  there  is  a  small  auxiliary  carburetor 
mounted  above  the  cylinders  and  provided  with  two  float 
chambers,  one  for  gasoline  and  the  other  for  a  heavy  fuel. 
Leading  from  this  supplementary  carburetor  is  a  pipe  with 
branches  passing  to  a  small  receptacle  known  as  a  detonator 
screwed  into  each  spark-plug  hole. 

On  every  induction  stroke  of  the  piston  fuel  is  drawn  both 
from  the  main  carburetor  into  the  combustion  chamber  and 
cylinder  of  the  engine  and  from  the  supplementary  carburetor 
along  the  appropriate  branch  pipe  into  the  interior  of  the 
detonator  mounted  in  the  spark-plug  hole  of  the  same  cylinder 
of  the  engine. 

At  the  end  of  the  induction  stroke  the  suction  ceases  and 
the  non-return  valve  in  the  top  of  the  detonator  closes  under 
the  influence  of  a  light  spring,  so  that  the  mixture  in  the 
detonator  cannot  escape  back  to  the  supplementary  carburetor 
on  the  compression  stroke  of  the  engine  piston.  As  this  stroke 
proceeds,  the  main  charge  is  compressed  in  the  combustion 
chamber  and  a  small  proportion  is  forced  up  through  the  nar- 
row opening  in  the  foot  of  the  detonator  into  the  body  of  the 
detonator  itself. 

In  the  upper  part  of  the  detonator,  however,  the  mixture 
from  the  supplementary  carburetor  is  stated  to  lie  compressed 
practically  as  a  stratum  on  the  top  of  that  portion  of  the  main 
charge  which  has  been  forced  up  into  the  lower  part  of  the 
detonator.  Into  the  side  of  the  detonator  is  inserted  a  spark 
plug  of  ordinary  design,  the  spark  occuring  on  the  completion 
of  the  compression  stroke.  It  is  said  that  the  spark  fires  first 
of  all  the  stratum  of  mixture  drawn  from  the  supplementary 
carburetor  which  ignites  the  heavier  fuel  in  the  detonator,  and 
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then  the  ilame  rushes  downward  thi'ough  the  foot  of  the  de- 
tonator into  the  engine  combustion  chaml)er.  The  heat  intensi- 
ty and  area  of  the  flame  from  the  burning  of  the  detonator 
charge  are  stated  to  be  such  that  the  temperature  of  the  main 
charge  instantly  rises  to  a  very  high  point,  which  makes  its 
combustion  practically  perfect. 

It  is  stated  that  the  fuel  drawn  from  the  supplementary 
carburetor  (gasoline)  is  only  two  per  cent  of  the  whole.  (The 
Autocar,  vol.  40.  no.  1172.  pi).  338-310.  1  fig.,  d) 


TVROfflE  GKfffDOr 


Fig.  n     Air-Tubbine-Dbiven  Grinding  Wheel 

Use  of  Tae  Oil  in  Internal  Combustion  Engines,  A.  W. 
H.  Griepe.  The  Gas  Age,  vol.  41,  no.  8,  April  15,  1918,  pp. 
348-350,  7  figs. 

Notes  on  the  Gas  Turbine,  E.  Boudot.  Aeronautics,  vol. 
14,  no.  232  (New  Series),  March  27,  1918,  pp.  270-272,  3  figs. 

Exhaust  Pits  for  Low-Compbession  Oil  Engines,  L.  H. 
Morrison.  Poiver,  vol.  47,  no.  17,  April  23,  1918,  i)p.  586-587, 
3  figs. 

Kerosene  Carburetors  and  Vaporizers,  George  F.  Crouch. 
Motfir  Boat,  vol.  15,  no.  7,  April  10,  1918,  pp.  30-34,  11  figs. 
Brici  semi-technical  description  of  kerosene  carburetors  and 
vaporizers  on  the  American  market,  with  special  regard  to 
their  application  to  motor-boat  engines.  No  data  of  actual 
tests  are  cited. 


Machine  Shop 

Travail  dv  Laiton  a  Froid,  Henri  Bertin.  Le  Genie  Civil, 
tome  72,  no.  14,  April  6,  1918,  pp.  233-236,  6  figs.  An  inter- 
esting discussion  of  the  cold-working  of  brass.  An  abstract 
will  appear  in  an  early  issue  of  The  Journal. 

Drill  Grinding,  Edward  K.  Hammond.  Machinery,  vol. 
24,  no.  9,  May  1918,  pp.  825-830,  8  figs.  An  extensive  prac- 
tical discussion  of  the  subject  of  drill  grinding  of  interest  to 
machine-shop  men. 

Electric  Furnaces  tor  Heat  Treatment,  T.  F.  Baily. 
The  Iron  Age.  vol.  101,  no.  19,  May  9,  1918,  pp.  1199-1201, 
2  figs. 

Machine  Tools 

Air-Turbine-Drr^en  Grinding  Wheel,  W.  J.  Nene.  De- 
scription of  a  machine  designed  especially  for  grinding  welds. 
One  of  the  greatest  difficulties  associated  with  electric  welding 
of  cast  iron  in  the  small  shop  is  a  tendency  to  leave  the  weld 
so  hard  as  to  be  practically  unworkable  except  by  an  abrasive 
wheel.  The  operator  therefore  has  to  have  some  quick  and 
efficient  means  of  working  down  these  hard  spots. 

The  machine  described  is  simply  an  air  turbine  of  special 
design,  cari-ying  an  abrasive  wheel  on  the  end  of  its  rotor 
shaft.  The  writer  vouches  for  the  efficiency  of  the  machine 
and  states  that  the  turbine  at  90  to  100  lb.  pressure  furnishes 
ample  power  to  drive  a  3-in.  wheel  at  3500  r.p.m.,  which  is 
approximately  correct  for  a  wheel  of  this  size. 

The  parts  are  made  of  mild-steel  forgings,  except  the  ring 
D  and  the  bearings,  which  are  of  hard  brass,  and  the  ball 
races,  which  are  of  tool  steel  hardened  and  ground. 

The  compressed  air  enters  the  annular  chamber  njarked 
"  air  space,"  Fig.  5 ;  thence  it  flows  through  the  air  ports,  that 
is,  the  fiftj-seven  3/64-in.  drilled  holes,  and  impinges  at  high 
velocity  on  the  air  pockets  in  the  rotor  A,  imparting  to  it  the 
first  rotaiy  impulse.  At  this  point  the  air  divides,  part  fow- 
ing  through  the  1/16-in.  holes  in  the  rotor  and  thence  toward 
the  center,  where  it  exhausts  through  the  six  Ys-in.  holes,  while 
the  larger  portion  of  the  air  flows  through  the  1/64-in.  open- 
ing between  A  and  D,  where  it  comes  in  contact  with  the  vanes 


a: 


FiG.  C    Shop  Layoit  for  Four  90-Ft.  Planing  Machines 


Adaptation  of  Carbureters  to  Low  Volatile  Fuels, 
J.  H.  V.  Finney.  The  Gas  Engine,  vol.  20,  no.  5,  May  1918, 
pp.  220-227,  2  figs.  Brief  discussion  of  the  subject  indicated 
in  the  title,  with  the  larger  part  of  the  article  devoted  to  the 
description  of  a  special  device. 

Machine  Parts 

Standardization  op  Gearing,  B.  F.  Watei-mau.  Automo- 
tive Industries,  vol.  38,  no.  17,  April  25,  1918,  pp.  827-829. 

Thickness  of  Involute  Gear  Teeth  on  Addendum 
Circle,  Reginald  Trautschold.  Machinery,  vol.  24,  no.  9,  May 
1918,  pp.  800-802,  1  fig. 


or  wings  which  fonn  part  of  the  rotor  and  are  set  at  an  angle 
of  45  deg.  with  the  axis  of  the  rotor. 

As  the  combined  area  of  the  fifty-seven  air  ports  is  approxi- 
mately 0.098  sq.  in.,  a  %-in.  air  hose  would  furnish  an  ample 
supply  of  air;  but  the  usual  standard  connection  for  small 
hose  is  %  in.,  and  for  this  reason  the  air  intake  of  the  machine 
is  made  of  this  size. 

It  is  stated  that  when  this  turbine  rans  at  fuU  speed  it  seems 
to  use  verj'  little  air.  (American  Machinist,  vol.  48,  no.  16, 
April  18,  1918,  p.  658,  1  fig.,  d) 

Salvaging  Tools  in  War  Time,  Edward  K.  Hammond. 
Machinery,  vol.  24,  no.  9,  May  1918,  pp.  771-779,  20  figs.     A 
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jiriU-tioal  diseussion  of  methods  of  economizing  on  tools  under 
the  present  conditions,  when  the  high  prices  make  it  especially 
essential  to  salvage  tools. 

Crane  for  Gun  Jacket  Shrinking  Shop.  The  Iron  Age, 
vol.  101.  no.  18,  May  2,  1918,  pp.  1133,  1  fig. 

Improvements  in  Water  Wheel  Efficiency,  E.  C.  Hutch- 
jison.  Journal  of  Electriciti/,  vol.  40,  no.  8,  April  15,  1918, 
tip.  404-406,  2  figs.  A  discussion  of  recent  developments  in 
.he  design  of  water  wheels,  with  examples  taken  from  actual 
installations. 


directions  by  a  man  stationed  on  top  of  the  housings.  Four 
24-in.  handwheels  are  conveniently  located  for  the  operation 
at  this  place  and  the  shaft  carrying  each  haudwheel  also  car- 
ries an  index  finger,  which,  in  conjunction  with  the  graduated 
dial,  forms  the  means  of  gaging  the  rate  of  feed. 

Work  on  the  machines  was  begun  December  24,  1917,  and  in 
spite  of  the  unusually  difficult  conditions  and  unavoidable 
delays  the  first  machine  was  ready  to  run  the  last  week  of 
February  1918,  which  establishes  a  record  speed  for  the  com- 
pletion of  a  machine  tool  of  this  size.  (American  Machinist, 
vol.  48,  no.  15,  April  11,  1918,  pp.  003-608,  15  figs.,  (I) 


Fig.  7     Reinforced-Concbete  Planing    Machine    with    SO-Ft.    Bed  fok  Wokk  on  Grx-BoKixG  Machines 


I'uNiKETE  Metal-Planing  Machines,  Ethan  Viall,  Mem. 
Am.Soc.M.E.  Description  of  a  machine  tool  which  represents 
a  radical  departure  from  common  practice  and  may  offer  im- 
portant possibilities  for  the  future. 

The  machines  here  described  were  built  by  the  Amalgamated 
Machinery  Corporation,  Chicago,  primarily  for  the  purpose  of 
planing  the  l)eds  of  large  gun-boring  machines  for  the  Govern- 
ment. The  striking  features  of  their  construction  and  execu- 
tion are  first  the  use  of  reinforced  concrete  for  the  bed  of  the 
machine  and  next  the  speed  with  which  the  machine  was  built. 

The  original  construction  jdan  for  these  machines  comprises 
a  battery  of  four  planers,  each  with  a  bed  184  ft.  long,  17  ft. 
at  its  widest  place  and  18  ft.  from  the  bottom  of  the  bed  to  the 
top  of  the  housing.  There  are  approximately  212,000  lb.  of 
iron  and  steel  castings  in  each  machine  and  about  13,500  cu.  ft. 
of  concrete  reinforced  with  34,000  lb.  of  steel  bars.    See  Fig.  6. 

A  view  of  one  of  these  machines  is  given  in  Fig.  7  and 
details  in  Figs.  8,  9  and  10. 

The  bed  was  designed  like  a  huge  concrete  girder  intended 
to  support  a  load,  which  accounts  for  the  high  percentage  of 
steel  reinforcement.  This  was  done  to  avoid  any  possibility  of 
the  bed  settling  at  any  point  and  destroying  the  alignment  of 
the  ways. 

The  l)ed  ways  are  made  with  one  Hat  guide  and  one  V-guide. 
The  ways  are  made  in  sections  12  ft.  long,  4  ft.  10  in.  wide 
and  13  in.  through  the  thickest  point.  The  V  is  cut  with  a 
50-deg.  slope  angle  and  is  10  in.  wide  at  the  top  of  the  fiare. 
The  Hat  guide  is  10  in.  wide  at  the  top.  After  the  table 
sections  have  l)een  fastened  together  concrete  is  poured  into 
the  box-like  sections,  making  the  table  one  long,  solid  monolith 
of  concrete  and  iron. 

The  method  of  feeding  the  cutting  tools  is  quite  unusual,  no 
automatic  means  of  feeding  being  supplied.  Each  cutter  head 
is  controlled   independently   in   l)oth   horizontal    and    vertical 


Fig.  S    Control  Platform  for  I'laning  Machini; 

Measurements 

Innovations  with  Respect  to  Micromanometers,  M.  Ber- 
lowitz.  (Zeits.  Vereines  Deutsch.  Imj.  61,  pp.  969-973,  Dec  8, 
1917.)  Interest  in  air  measurements  has  been  aroused  during 
recent  years  to  an  unusual  degree,  particularly  as  regards 
ventilators  and  compressors;  in  consequence,  a  large  number 
of  manometric  improvements  liave  been  forthcoming.  The 
author  here  presents  a  summary  of  the  various  innovations 
which  have  been  proposed.  The  differential  manometer  of 
G.  Reeknagel,  which  itself  was  a  development  of  Pcclet's  ear- 
lier apparatus,  and  which  for  a  number  of  years  was  the  only 
instrument  for  measuring  very  low  pressures,  is  first  described 
in  detail.  Owing  to  serious  inconvenience  involved  in  the 
use  of  this  instrument,  a  new  construction  was  proposed  by 
Krell,  to  which  he  gave  the  name  micromanometer.     A  full  de- 
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scription  of  this  apparatus  is  given  in  the  paper.  Further 
improvements  by  Berlowitz  and  Schultz  are  then  discussed,  the 
various  details  being  illustrated  by  eight  diagrams.  The  paper 
concludes  with  a  mathematical  discussion  of  the  mechanism 
of  manometrie  measurement,  accompanied  by  two  tables  of 
results.  {Science  Abstracts,  Section  A — Physics,  vol.  21,  part 
3,  no.  243,  March  31,  1918,  pp.  90-91.) 

Plate  Fulcrum  Versus  Knipe  Edge  Track  Scales,  A. 


pp.    94-99,    5   figs.      Description    of   a   laboratory    recording 
thermometer  of  comparatively  simple  construction. 

Apparatus  and  Machines  for  Testing  of  Aeroplane 
Materials.  Canadian  Machinery,  vol.  19,  no.  18,  pp.  465-468, 
8  figs. 

Erichsen  Tests  on  Aluminum  Sheets,  Robt.  J.  Anderson. 
Results  of  tests  made  with  the  Erichsen  ductility  testing  ap- 


FiG.  9    Plan  and  Side  Elevation  of  Planing  Machine 


Fig.  10    Details  of  Reinfoeced-Conceete  I'l.^ning  Machine 


Bousfield.    Scale  Journal,  vol.  4,  no.  7,  April  1918,  pp.  12-16, 
24  figs. 

Performance  Tests  by  Accelerometer,  H.  C.  Skinner. 
Automotive  Industries,  vol.  38,  no.  17,  April  25,  1918,  pp.  816- 
817,  5  figs.  Description  of  the  use  of  an  instrument  for  de- 
terming  acceleration  and  deceleration  of  motor  cars  in  road 
tests. 

Properties  op  Manganese  Bronze  Test  Coupons.  The 
Foundry,  vol.  46,  no.  309,  May  1918,  pp.  218-219,  6  figs.,  3 
fables.  A  practical  article  giving  test  data  of  various  manga- 
nese-bronze test  coupons,  of  interest  because  of  the  fact  that 
the  method  of  testing  of  manganese-bronze  eastings  is  still 
a  somewhat  mooted  subject. 

Minnesota  Track  Scale  Specifications  and  Tolerances. 
Eailway  Age,  vol.  64,  no.  18,  May  3,  1918,  pp.  1113-1115,  4 
figs. 

Engine  Test  Laboratory.  Automotive  Industries,  vol.  38, 
no.  18,  May  2, 1918,  pp.  868-869.  Description  of  a  mechanical 
testing  laboratory  recently  completed  by  the  Minneapolis 
(Minn.)  Steel  and  Machinery  Co.,  mainly  for  testing  engines 
in  their  tractors. 

Recording  Thermometer,  C.  V.  Boys.  Proceedings  of  the 
Physical  Society  of  London,  vol.  30,  pt.  2,  February  15,  1918, 


paratus  on  annealed  18-gage  aluminum  sheets.  The  Erichsen 
apparatus  consists  essentially  of  a  die  and  holder  for  holding 
the  sample  to  be  tested  and  an  internal  tool  actuated  by  a  hand 
wheel  which  moves  gradually  forward  until  the  sample  is 
ruptured.  The  progress  of  the  internal  tool  and  the  ultimate 
fracture  are  observed  in  a  mirror  and  the  depth  of  indentation 
is  read  directly  from  a  micrometer  graduated  screw. 

One  of  the  features  of  this  test  is  the  evidence  of  approxi- 
mate grain  size  of  the  metal  tested,  which  fractured  domes  of 
the  test  pieces  indicate.  This  makes  this  test  valuable  as  a 
guide  to  drawing  operations  on  an  annealed  metal,  since  under- 
annealed  metal  will  rupture  by  deep  draws  owing  to  its  hard- 
ness and  lack  of  ductility,  while  overannealed  metal  will  also 
rupture  because  of  the  weakened  condition  of  the  metal  re- 
sulting from  large  grain  size. 

The  Erichsen  test  indicates  how  a  given  metal  may  be  ex- 
pected to  behave  in  the  draw  press;  in  fact,  the  apparatus  it- 
self is  nothing  but  a  miniature  draw  press.  The  ductility  con- 
trol of  metal  going  into  draw-press  work  may  be  expected  to 
reduce  the  percentage  of  scrap  largely  and  to  provide  a  ra- 
tional basis  of  control  for  the  annealing  operations. 

In  this  instance  are  described  tests  on  18-gage  aluminum 
sheets,  preliminarj'  tests  being  made  on  a  lot  which  had 
worked  badly  in  the  draw  press.  Then  a  number  of  tests  were 
made  upon  18-gage  cold-rolled  aluminum  sheets  reduced  in  the 
cold  from  a  0.25-in.  slab  to  18  gage.     The  metal  employed 
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TABLE   1     EFFECT  OF  ANNEALING    IS-GAGE  ALUMINUM  SHEETS; 
TEMPERATURE  VARIABLE,  AND  TIME  CONSTANT  AT  TWO  HOURS 


Tempera- 

Thick- 

Indenta- 

Sclero- 

Appear- 

Sample 

ture  in 

ness  in 

tion  in 

scope 

ance  of 

deg,  cent. 

millimeters 

milbraeters 

hardness 

domes 

1 

As  rolled 

l.OS 

6.83 

14.0 

2 

100 

lOS 

6  96 

13.5 

3 

200 

1.09 

8.39 

10.0 

4 

300 

1.07 

10.17 

4.5 

Smooth 

5 

400 

1,07 

10.10 

4.5 

Medium 

6 

500 

1.09 

9.73 

4  0 

Coarse 

Note — (a)    Time  constant  at  120  min. :  (i»)  Values  given  represent  the  mean  of 
two  closely  agreeing  determinations. 

TABLE  2     EFFECT  OF  ANNEALING    18-GAGE   ALUMINUM   SHEETS; 
Tl.ME  VARIABLE  AND  TEMPERATURE  CONSTANT  AT  200  DEG.  CENT. 


Annealed, 

Thick- 

Indenta- 

Sclero- 

.Appear- 

Sample 

minutes 

ness  in 

tion  in 

scope 

ance  of 

millimeters 

millimeters 

hardness 

domes 

7 

5 

1.07 

6.89 

13.8 

8 

30 

1,07 

7  97 

11.8 

9 

60 

1.08 

8.40 

9.5 

10 

90 

1.09 

8.84 

8.0 

U 

150 

1.09 

8.87 

8.0 

Note — (a)  Temperature  constant  at  200  deg.  cent.;  (6)  Values  given  represent 
the  mean  of  two  closely  agreeing  determinations. 

was  American  metal  of  high  purity  containing  over  99  per  cent 
aluminum  with  impurities  normal.  The  annealings  were  made 
in  a  laboratory  electric  furnace  of  the  resistance  type  under 
pyrometric  control  and  the  temperatures  are  accurate  within 
10  deg.  cent.  The  results  are  given  in  tables,  of  which  two  are 
here  reproduced.  Table  1  shows  that  the  metal  under  discus- 
sion attained  maximum  softness  by  annealing  at  300  deg.  cent, 
for  two  hours.  The  effects  of  annealing  at  the  constant  tem- 
perature of  200  deg.  cent,  for  various  times  is  given  in  Table 
2  and  the  data  therein  show  that  200  deg.  cent,  is  too  low  a 
temperature  to  employ  for  annealing  18-gage  cold-worked 
sheets.  Other  tables  show  that  complete  softening  below  5 
Shore  scleroscope  number  was  obtained  by  annealing  for  1  hr. 
and  20  min.  at  300  deg.  cent.  Another  table  shows  that  com- 
plete annealing  may  be  effected  by  an  exposure  of  5  min.  at 
400  deg.  cent.,  which  indicates  that  long-time  exposures  are 
unnecessary  and  may  often  lead  to  an  increase  in  waste  of  ma- 
terial. Figs.  11  and  12  graphically  reproduce  the  data  in 
Tables  1  and  2,  while  Fig.  13  shows  what  happens  in  the  case 
of  annealing  at  400  deg.  cent. 

The  original  article  also  refers  to  two  other  figures,  which, 
however,  do  not  appear  in  the  article.  (  The  Iron  Age,  vol. 
101,  no.  15,  April  11,  1918,  pp.  9;50-951,  4  figs,  ep) 

Mechanics 

The  Value  of  '•'  g  "  ix  Engineering  and  Physical  WoRa. 
Sanford  A.  Moss.  The  effects  of  variations  in  gravity,  the 
cases  where  the  effects  are  negligible,  and  the  eases  where  they 
must  be  taken  into  account,  are  discussed  from  the  point  of 
view  of  the  engineer  and  physicist. 

The  correction  data,  previously  given  completely  only  in 
inaccessible  treatises  on  geodesy,  are  given  in  a  form  more  con- 
venient for  actual  use  than  ever  given  before. 

The  author  collaborated  with  the  Coast  and  Geodetic  Survey 
officials,  and  with  Prof.  E.  V.  Huntington,  so  that  tlie  data 
may  be  regarded  as  authoritative. 


The  standai-d  value,  </,„  is  980.665  em./see."  or  32.1740 
ft. /sec."  This  has  been  arbitrarily  selected  by  international 
agreement.  It  is  nearly  the  average  value  at  sea  level,  45  deg. 
N.  latitude,  but  is  to  be  arbitrarily  maintained  regardless  as  to 
whether   it    is   the    exact    average    value,    and    regardless   of 
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Fig.    1.3     Time-Indentation    and   Time-Scleroscope-Hardness 

Curves  for  Annealings  on  18-Gage  Aluminum  Sheets. 

Temperature  Constant  at  -100  Deg.  Cent. 

changes  in  the  average  observed  value  due  to  addition  of  new 
data. 

In  all  cases  where  a  force  of  a  pound  is  used  it  is  to  be 
understood  as  being  the  "  standard  pound  force,"  which  is  a 
force  giving  the  "  standard  weight  "  of  one  pound  an  accelera- 
tion  of  the  standard  value.  g„. 

Whenever  forces  are  measured  by  instruments  which  depend 
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upon  tlie  attraetion  of  gravity,  tlie  readings  must  be  reduced 
to  standard  pounds  by  use  of  the  coiTeetion  factors  given. 
Examples  are:  platform  scales  used  with  Prony  brakes  or 
similar  brakes,  dead-weight  gages,  mercury  or  water  U-tubes, 
and  testing  machines.  The  coiTectioii  for  latitude  has  a 
maximum  value  of  about  fourteen  hundredths  of  one  per  cent 
(in  the  southernmost  part  of  the  United  States.)  The  correc- 
tion for  elevation  is  about  one  one-hundredth  of  one  per  cent 
per  1000  ft.  elevation.  There  is  a  further  correction  for 
"  anomaly,"  which  is  about  one  one-hundredth  of  one  per  cent 
on  a  few  mountains  and  less  than  half  of  this  value  everywhere 
else,  so  that  it  is  negligible  for  engineering  work. 

Tiie  following  table  gives  the  jirincipal  correction  factor  to 
within  1  100  of  one  jier  cent,  which  is  accurate  enough  for 
engineering  purposes. 

We  multiply  the  measurements  of  a  force  in  a  weight  scales 
by  the  con-ection  factor  in  the  body  of  the  table  and  add  it  to 
the  reading. 


North 

Elevation  in  feet,  //f 

latitude. 

deg. 

0 

2000 

4000 

BOOO 

8000 

10000 

12000 

14000 

25 

-0017 

-.0019 

-.0021 

-.0023 

-.002.5 

-.0027 

-.0029 

-.0031 

30 

-.0014 

-.0016 

-.OOIS 

-.0019 

-.0021 

-.0023 

-.0025 

-.0027 

3.-) 

-.0010 

-.0011 

-.0013 

-.001.5 

-.0017 

-.0019 

-.0021 

-.0023 

40 

-.000.5 

-.0007 

-.0009 

-.0011 

-.0013 

-.0015 

-.0017 

-.0019 

45 

-.0001 

-.0002 

-.0004 

-.0006 

-.0008 

-.0010 

-.0012 

-.0014 

.50 

+  .0034 

+  .0002 

.  0000 

-.0002 

-0004 

- :ooo6 

-.0007 

-.0009 

More  accurate  correction  data  are  given,  which  are  needed, 
however,  only  for  retined  i)hysical  work. 

Taking  IT',,  a,s  the  weight  of  a  bt)dy  at  any  point  found  by 
comparing  it  with  the  "  standard  pound  weight  "  by  means 
of  a  weight  scales,  F  as  force  measured  in  "  standard  pounds '" 
as  already  defined,  and  a  as  acceleration  in  ft. /sec",  the  well- 
known  fundamental  ecpiation  then  becomes 
F  =  W„  a/.,.. 

In  all  formnlip  in  which  g  occurs  in  connectit)n  with  the 
standard  units  mentioned,  the  value  is  understood  as  being 
g,„  regardless  of  place. 

The  now  usually  accepted  definition  makes  the  horsepower 
e  actly  equal  to  716  watts.  This  gives  550.22  "  standard  foot- 
pounds."    {General  Electric  Beriew,  vol.  21,  no.  5,  Mav  1918. 

gt) 

Design  of  Springs  for  Oscillating  Masses,  G.  Lindner. 
(Zeits.  Verelnes  Deutsch.  Iny.  61,  pp.  907-912,  Nov.  10,  1917.) 
The  author  cities  various  applications  in  which  oscillating 
masses  are  fitted  with  springs  to  relieve  a  crank  drive  of  accel- 
eration forces  or,  in  general,  to  permit  a  certain  latitude  of 
motion  in  one  part  while  relieving  others  of  shock.  A  number 
of  formulaa  are  given  to  facilitate  the  choice  of  a  suitable  type 
and  size  of  spring  for  any  particular  application.  One  of  the 
primary  functions  of  springs  is  to  relieve  the  driving  mem- 
bers (e.g.,  connecting  rod,  eccentric  and  crankshaft  bearings, 
etc. )  of  "  free  forces  "  due  to  reversal  of  oscillating  masses, 
which  free  forces  cannot  be  balanced  within  the  machine  itself. 
The  spring  should  be  capable  of  continuing  the  oscillating 
motion;  in  other  words,  the  drive  has  only  to  overcome  the 
air  resistance  and  friction  of  the  moving  parts  once  the  oscil- 
lation is  started.  In  order  to  secure  the  same  frequency,  the 
force  exerted  by  the  spring  at  maximum  deflection  must  equal 
the  centrifugal  force  of  the  o.scillating  mass  at  its  dead 
point.      The  centrifugal   force  e.xerted   at  the   distance  r  cm. 


from  the  center  by  G  kg.  at  n  revolutions  per  minute  is: 
P  =  (?(r/100)(M/30)'.  The  spring  is  designed  so  that  it  is 
deflected  r  cm.  by  the  force  P,  and  is  not  then  overstressed. 
The  present  comparison  between  various  types  of  springs  is 
based  on  •  the  following  assumptions :  Spring  steel  with 
E  =  2,200,000  kg. /em.'';  bending  stress  at  deflection  r  cm.  = 
3000  kg./em."  unhardened  and  4000  to  5000  kg./cm.'  hard- 
ened; half  these  values  for  machine  steel.  In  a  numerical 
example  for  each  case  G  =  50  kg. ;  r  =  2  cm. ;  n  =  300  r.p.m. ; 
then  the  centrifugal  force  and  spring  force  P  =  100  kg.  The 
cases  considered  are :  Parallel  plate  spring  with  one  end  fixed 
and  with  both  ends  fixed;  triangular  plate  springs  and  the 
practical  form  of  the  latter,  the  trapezium  plate;  rectangular 
and  round  rod  springs  (including  the  case  of  a  bundle  of 
rods  and  that  of  rods  held  at  both  ends)  ;  cubic  paraboloid 
(round  rod  to  uniform  resistance);  and  tapered  round-rod 
springs.  In  each  case  formulae  are  given  for  the  relation 
between  length  and  cross-section  of  springs,  for  the  volume 
and  for  the  work  done  in  bending  the  springs,  '  etc.  The 
liability  to  buckling  is  discussed,  and  it  is  shown  how  to 
complete  practical  designs  after  obtaining  the  dimensions 
theoretically  desirable.  Sections  of  uniform  resistance  or 
ap])roximations  thereto  are  most  economical  of  material.  Rod 
springs  of  standard  jjrofile  may  be  conveniently  applied  to  a 
variety  of  load  conditions  and  they  are  flexible  in  all  directions. 
Parallel  round-rod  springs  require  four  times  ^s  much  material 
as  triangular  plate  springs  and  4/3  times  as  much  material  as 
parallel  plate  springs  and  rectangular  rods  owing  to  the  fact 
that  maximum  stress  exists  only  in  the  clamped  section  and 
along  the  outer  fiber  thereof.  If  the  form  of  the  rod  be  a  cubic 
paraboloid,  the  material  required  is  only  1/3  that  of  a 
cylindrical  round  rod  and  4/3  that  of  a  triangular  plate 
spring.  The  section  in  which  maximum  stress  occurs  in  a 
tapered  round  rod  depends  on  the  degree  of  taper.  Up  to  the 
critical  ratio  of  taper,  D/d  =  1.5,  the  stress  at  the  clamp  de- 
tenuines  the  design;  with  more  pronounced  taper,  the  danger 
section  moves  toward  the  point  of  the  spring.  The  relative 
economy  in  material  of  various  patterns  of  spring  is  shown  by 
the  following  formula^  for  their  volume: 


Volume 

Parallel  plate  spring 2.2      Pr 

Triangular  plate  spring 0.7.3    Pr 

Trapezium  plate  spring: 

limits 0.73  to  2.2      Pr 

Trapezium  plate  spring: 

b/B  =  1/5 0.97    Pr 

Rectangular-rod  spring 2.2      Pr 

Parallel  round-rod  spring 2.935  Pr 

Cubic  paraboloid 0.978  Pr 


Volume 
Plain  taper  round  rod; 

With  D/d  =1.0  2.935  Pr 

Did  =  1.25 1.91     Pr 

D/d  =1.5  1.377  Pr 

D/d  =  1.S4  (max. 

economy).  1.18    Pr 

D/d  =2.0  1.20    Pr 

D/d  =2.5  1.45    Pr 

D/d  =3.0   1.88     Pr 


The  thickness  of  a  plate  spring  is  limited  by  the  deflection, 
and  its  breadth  by  the  force  and  frequency.  In  a  bundle  of 
spring  rods  either  the  number  or  the  length  may  be  chosen 
freely.  Some  of  the  formulie  in  the  original  may  be  simplitted 
for  approximate  calculations.  {Science  Abstracts,  Section  B — 
Electrical  Engineering,  vol.  21,  part  2,  no.  242,  pp.  64-65) 

Les  Ukplac'e.ments  dans  les  Champs  hes  Vecteurs  et  la 
Theorie  de  la  Rel.\tivite,  H.  Varcollier.  Bevue  Generate  des 
Sciences  Pnrea  et  Appliquees,  29e  Annee,  no.  4,  February  28, 
1918,  pp.  101-114.  Discussion  of  displacements  in  vectorial 
fields  and  their  bearing  on  the  theory  of  relativity. 


Quick  Design  of  T-Beams,  Wm.  Osborne  Sell, 
vol.  12,  no.  4,  April  1918,  pp.  135-136,  5  figs. 
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Ingenious  Mechanical  Movements,  Franklin  D.  Jones. 
Machinery,  vol.  24,  no.  !),  May  1918,  pp.  781-787,  15  figs. 

An  Intere-sting  Application  of  a  Reduction  Gear.  Thr 
Electric  Journal,  vol.  15,  no.  5,  May  1918,  pp.  152-155,  9  figs. 

Om  Glidningspriktion  i  Kullager.  Teknisk-Tidskrift, 
Mekanik,  48  Arg.,  Haft  3,  March  13,  1918,  pp.  28-34,  14  figs. 
Discussion  of  sliding  friction  in  ball  bearings. 

Compressibilite  et  Dilatabilite;  de.s  Gaz,  M.  A.  Betluc. 
Annales  de  Physique,  tome  9,  January-February  1918,  pp. 
5-28,  6  tigs.  Investigation  of  the  subjects  of  compressibility 
and  expansibility  of  gases. 

Military  Engineering  and  Munition.* 

Manufacturing  the  75  mm.  High  Explosive  Shell,  J.  H. 
Rodgers.  Canadian  Machinery  and  Manufacturing  News,  vol. 
19,  no.  16,  April  18,  1918,  pp.  399-403,  8  flgs.,  1  chart,  (to  be 
continued). 

Manufacture  of  the  4.7-Inch  Gun,  Model  1906-11,  E.  A. 
Suverkrop.  American  Machinist,  vol.  48,  no.  16,  April  18, 
1918,  pp.  649-658,  26  tigs. 

Il  Problema  del  Tiro  Antiaereo,  Giuseppe  Fioravanzo. 
Mirista  Marittima,  Anno  50,  no.  12,  December  1917,  pp.  323- 
351,  6  figs.  An  extensive  mathematical  discussion  of  the  prob- 
lem of  anti-aircraft  tiring.  The  ballistics  of  anti-aircraft  shells 
are  investigated. 

Experiments  with  Eley  Lead  Crushers,  F.  W.  Jones. 
Arms  and  Explosives,  vol.  26,  no.  307,  April  1,  1918,  pp.  48- 
49,  1  fig.i  2  tables.  Continuation  of  the  article  on  the  same 
subject  abstracted  in  the  previous  issue.  An  abstract  of  this 
part  will  appear  in  an  early  issue  of  The  Journal. 

Inspection  of  the  U.  S.  75-Millimeter  Shell,  Erik 
Oberg.  Machinery,  vol.  24,  no.  9,  May  1918,  pp.  794-799,  9 
figs. 

Machining  a  Nosed-In  Shell,  M.  H.  Potter.  Machinery, 
vol.  24,  no.  9,  May  1918,  p.  780,  1  fig. 

Brass  for  Fuses  and  Other  Munition  Products,  Alex.  E. 
Tucker.  The  Metal  Industry,  vol.  16,  no.  5,  May  1918,  jjp. 
212-214. 

Motor  Cars 

Substitutional  Tiring  for  Passenger  Automobiles,  A. 
Heller.  {Zeits.  Vercines  Detitsch.  Ing.  61,  pp.  879-881,  Oct. 
27,  1917.)  During  the  last  year  various  substitutes  have  been 
devised  for  pneumatic  tires  on  passenger  automobiles;  these 
substitutes  being  practicable  under  war  conditions,  though  not 
entirely  satisfactory.  The  decree  of  December  18,  1916,  re- 
laxed the  law  restricting  the  speed  of  vehicles  with  other  than 
rubber  or  similar  elastic  tires  to  25  km.  per  hr.  The  decree  of 
April  24,  1917,  recognized  six  patterns  of  substitutional  tir- 
ing as  permissible  until  further  notice. 

Substitutes  for  pneumatic  tires  fall  into  two  classes:  (1) 
Those  with  a  rigid  rim  of  metal  or  wood  capable  of  moving 
only  in  the  direction  of  the  spokes;  and  (2)  those  in  which 
"  spoke  springing "  is  supplemented  by  a  species  of  "  rim 
springing,"  i.e.,  a  flexible  rim  in  addition  to  springs  between 
the  two  rims.  Typical  examples  of  l)oth  types  of  tires  are 
given  in  the  original. 

The  Arop  wheel  is  simple  and  effective.  A  single  or  a 
double  row  of  spiral  springs  wound  from  square  steel  is  car- 


ried by  doweled  sprini;'  plates  (jr  nicuintiiigs  between  an  inner 
and  outer  lini;  but  tliis  arrangement  is  not  suitable  lor  liizb- 
sjieed  vehicles  because  the  sjirings  are  not  secure  against  dis- 
placement by  lateral  forces  when  running  round  curves  or  over 
obstacles.  This  risk  is  eliminated  in  the  Moll  wheel  by  j)laeing 
each  spring  between  two  end  caps  which  are  spherical  on 
their  outside  and  provided  with  tubular  extensions  down  the 
inside  of  the  spring.  One  of  these  extensions  slides  within 
the  other,  forming  a  telescopic  combination  which  prevents 
lateral  disj)lacement  of  the  spring,  while  the  spherical  ends 
permit  lateral  displacement  of  the  rim. 

The  special  advantage  of  the  Fruth  wheel,  built  by  the 
Masehinenfabrik  Augsburg-Niirnberg.  is  that  the  springs  are 
protected  against  bending  or  displacement  by  the  peripheral 
force  accelerating  or  retarding  the  vehicle.  Oval  springs  are 
placed  between  the  inner  and  outer  rim  on  their  sides,  so  that 
the  wheel  pressure  comes  in  the  plane  of  the  winding.  Suc- 
cessive springs  are  overlapped  (going  circuraferentially  round 
the  wheel),  and  cross-bolts  pass  through  the  overlajiping  loops. 
The  springs  lie  in  two  U-troughs  which  fit  one  within  the  other 
and  relieve  the  spring's  from  all  transverse  forces.  The  outer 
rim  and  the  complete  spring  system  can  be  mounted  as  one 
piece  on  the  inner  rim  as  substitute  for  a  rubber  tire.  Replace- 
ment of  broken  springs  is  not  easy. 

The  Sievert  wheel  uses  a  composite  wooden  rim  (])art  of 
its  timber  being  cross-cut)  with  steel  side  rings,  between 
which  and  the  sides  of  the  inner  rim  are  rings  of  rubber  or 
other  elastic  material.  The  whole  load  is  transmitted  through 
the  rubber  side  rings;  these  have  a  long  life,  since  they  are 
protected  by  the  side  plates.  Wear  comes  on  the  wooden  road 
rim. 

The  Siemens  and  Halske  wheel  uses  spiral  springs  mounted 
radially  between  cups  attached  to  the  inner  and  outer  rims. 
In  addition,  the  outer  rim  consists  of  continuously  wound 
strip  steel  secured  by  cross-clamps  at  intervals  and  protected 
by  leather  or  similar  material  which  is  riveted  on  and  renewed 
as  required.  The  siJrings  are  inadequately  protected  against 
dirt  and  against  transverse  forces,  but  the  ela.stic  rim  improves 
the  smooth  running  of  the  wheel  and  reduces  the  risk  of  side 
slip.  The  Flolir  wheel  is  of  similar  construction,  but  the  outer 
rim  is  l)uilt  u])  on  the  same  principle  as  the  link  belt.  The  link 
pins  serve  as  supports  for  the  spring  cups  on  the  outer  rim, 
but  they  are  not  [jrotected  against  dirt  and  water.  (Science 
Abstracts,  Section  B — Electrical  Engineeiing.  vol.  21,  part  3, 
no.  24.3,  March  31,  1918.) 

Railroad  Engineering 

Intensive  Locomotive  Development,  Capt.  0.  S.  Beyer, 
Jr.  Itailway  Meclianicul  Engineer,  vol.  92,  no.  4,  April  1918, 
pp.  187-188  (Part  2). 

Corrosions  Provoquees  Par  L'Acide  Carbonique  de  la 
Vapeur  Dans  Les  Machines  Motrices  X  Vapeur,  Dr.  Ch. 
Chorower.  Revue  Generale  de  VElectricite,  2  Annee,  tome  ? 
no.  14,  April  6,  1918,  pp.  509-511,  3  tables.  Discussion  on  the 
subject  of  corrosion  in  steam  engines  produced  by  the  presence 
of  carbon  dioxide  in  steam. 

Santa  Fe  Locomotive  for  the  Belt  Railvfay  of  Chicago. 
Railway  Review,  vol.  62,  no.  17,  April  27,  1918,  pp.  611-612, 
1%. 

Combined  Steam  and  Westinghouse  Brake  Valve.  The 
Engineer,  vol.  125,  no.  3250,  Ajnil  12,  1918,  p.  324,  1  fig.  De- 
scription of  a  new  devi<!e  recently  placed  on  the  market  in 
Eng-land. 
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Saving  Coal  by  Mixing.  Description  of  experiments  on 
the  Lehigh  Valley  R.  R.,  where  it  is  said  the  consumption  of 
coal  has  been  reduced  by  nearly  a  third  by  using  the  new  plan. 

This  new  plan  provides  for  the  crushing  of  bituminous  coal 
and  its  mixture  with  anthracite  silt,  using  two  parts  of  the 
soft  coal  to  one  of  the  silt.  Silt  or  slush  is  a  dust  which  has 
passed  through  a  mesh  with  openings  less  than  3/32  in.  in 
diameter.  It  has  always  been  considered  as  a  useless  waste, 
and  all  over  the  anthracite  fields  there  are  lying  great  banks 
of  such  silt. 

A  mixing  plant  has  been  erected  at  Hazleton,  Pa.,  where 
the  soft  coal  is  crushed  and  mixed  mechanically  with  the  silt 
in  the  proper  proportion.  Additional  mixing  plants  are  now 
in  process  of  erection.  The  process  is  important  in  view  of 
the  fact  that  it  is  estimated  that  millions  of  tons  of  silt  are 
available.  {Bailioay  and  Locomotive  Engineering,  vol.  31,  no. 
4,  April  1918,  p.  117.) 

Brake  Conditions  in  General  Freight  Service  and 
Their  Relation  to  Shocks  and  Break-in-Twos,  H.  F. 
Wood.  Nev:  England  Bailroad  Club,  April  9,  1918,  pp. 
71-107. 

The  Waste-Heat  Boiler  for  Malleable  Furnaces, 
Arthur  D.  Pratt.  Paper  presented  at  the  Boston  convention 
of  the  American  Foundrymen's  Association.  The  theory  of 
the  waste-heat  boiler  is  discussed  and  its  ad,vantages  iu  the 
application  in  malleable-cast-iron  foundries  brought  out. 

The  writer  points  out  the  changes  in  waste-heat-boiler  design 
which  have  been  developed  in  the  last  five  years  by  a  better 
comprehension  of  the  theory  of  operation  of  this  unit.  The 
fact  is  especially  brought  out  that  in  the  modern  design  of 
waste-heat  boilers  high  gas  velocities  are  employed  to  secure 
the  necessary  rates  of  heat  transfer.  This  necessitated  the  use 
of  much  smaller  gas-passage  areas,  which,  in  turn,  resulted 
in  a  greatly  increased  draft  resistance  through  the  boiler, 
with  such  changes  in  design  as  would  naturally  be  brought 
about  by  this.  (  The  Foundry,  vol.  4t).  no.  309,  May  1918.  pp. 
221-226,  6  figs.  I 

Value  op  Higher  Steam  Pressures,  J.  T.  Foster.  Elec- 
trical World,  vol.  71,  no.  19.  May  11,  1918.  pp.  977-978.  2  figs. 

Steam  Engineering 

Feed  Arrangements  for  Turbines  Having  a  Steah  Ve- 
locity Greater  Than  That  of  Sound,  G.  Zerkowitz.  {Zeits. 
Vereines  Deuisch.  Ing.  61,  pp.  869-873,  Get.  27,  and  pp.  889- 
892,  Nov.  3,  1917.)  The  present  papers  contain  a  critical 
examination  of  the  conditions  prevailing  in  the  inlets  of  steam 
turbines  working  at  velocities  exceeding  that  of  sound.  The 
form  of  the  radial  deflection  of  the  inlet  current  of  steam  was 
determined  for  the  cases  of  an  ordinary  parallel-walled  pipe 
and  a  DeLaval  nozzle.  The  experimental  procedure  adopted 
is  described  m  detail.  It  was  found  that,  at  the  diagonal  cut, 
there  was  at  one  time  the  behavior  of  an  enlargement,  and  at 
another  time  of  a  constriction.  The  case  of  free  exjiansion  was 
studied  and  a  relation  obtained  for  the  average  deflection 
which  shows  a  noteworthy  agreement  with  radial  diagrams 
already  in  existence.  It  appears  that  the  average  defection 
hereby  arising  is  smaller  than  that  given  for  a  simple  expan- 
sion from  a  point — a  circumstance  which  is  of  value  for  the 
case  of  slot  e  pansion.  Finally  the  procedure  during  expan- 
sion from  a  point  was  camined  and  graphed.  From  the  re- 
sults the  deviations  which  occur  with  ordinary  feed  apparatus 
were  established,  and  a  method  of  adjustment  thereby  indicated 
for  obtaining  a  uniform  deflection  of  all  stream  lines  when  the 


steam  velocities  are  greater  than  that  of  sound.  (Science  Ab- 
stracts, Section  B — Electrical  Engineering,  vol.  21,  part  3, 
no.  243,  March  31,  1918,  pp.  81-82.) 

Temperature  Control  for  Superheated  Steam,  H.  Hueb- 
ner.  (Zeits.  Vereines  Deutsch.  Ing.  61,  pp.  885-888,  Nov.  3, 
and  pp.  921-924,  Nov.  17,  1917.)  It  is  impossible  to  obtain 
precisely  the  desired  superheat  unless  some  means  of  control 
is  provided.  The  dryness  factor  of  steam  leaving  the  boiler 
depends  on  the  water  circulation,  which  latter,  even  in  the 
same  boiler,  varies  with  load  and  other  factors.  The  heat- 
transmission  factor  is  commonly  taken  to  vary  only  with  the 
velocity  of  the  gases,  but  the  temperature  difference  between 
gases  and  steam  has  undoubtedly  an  important  effect.  Even 
were  a  completely  reliable  formula  available,  it  would  still  be 
impossible  to  determine  the  actual  value  of  all  the  variables 
and  to  realize  exactly  the  anticipated  superheat.  The  steam 
temperature  varies  with  the  length  of  flame;  and  a  higher 
temperature  is  reached  with  mechanical  stoking  and  ash  re- 
moval than  when  doors  are  opened  frequently  under  manual 
control.  Temperature  and  quantity  of  flue  gases  and  dryness 
of  steam  vary  considerably  with  the  load  on  the  boiler. 

The  effect  of  the  superheat  may  be  controlled  by  dampers, 
by  water  cooling,  or  by  varying  the  moisture  content  of  the 
"  saturated  "  steam.  Control  by  dampers  is  used  most  fre- 
quently, but  this  is  not  the  best  system.  It  is  true  that  damper 
fontrol  strikes  right  at  the  root  of  the  matter  by  cutting  off 
the  flue  gases  more  or  less  completely  from  the  superheater, 
but  the  damper  doors  are  heavy  to  move  and  require  massive 
supports,  also  they  depreciate  rapidly  in  service.  The  author 
illustrates  several  arrangements  of  swinging  dampers  and  dis- 
cusses their  merits  and  defects.  In  one  good  form  the  dampers 
are  not  exposed  to  the  hottest  gases.  It  is  generally  easier  to 
accommodate  the  dampers  in  water-tube  boilers  with  vertical 
or  steeply  inclined  tubes.  Sliding  dampers  of  refractory  ma- 
terial are  more  durable  and  reliable  than  pivoted  metal  damp- 
ers in  boilers  with  very  high  superheat.  Bypass  openings 
with  refractory  shutters  may  be  used  to  allow  more  or  less  of 
the  flue  gases  to  escape  without  passing  through  the  super- 
heater; the  bypass  is  adjusted  to  give  correct  superheat  on 
normal  load.  On  the  other  hand,  the  use  of  a  bypass  involves 
some  sacrifice  of  boiler  efficiency  even  though  the  hotter  emerg- 
ing flue  gases  be  passed  through  an  economizer.  Any  ar- 
rangement of  dampers  which  involves  providing  a  second  gas 
path  below  the  superheater,  necessitates  higher  and  more  costly 
boiler  setting  and  boiler  house. 

The  Babeock  and  Wilcox  temperature  control  uses  the 
boiler  water  to  cool  the  superheated  steam  to  the  desired  tem- 
perature. This  system  is  conveniently  efficient  and  gives  accu- 
rate control  over  a  wide  range  without  wasting  space.  A 
3-way  valve  is  used  to  determine  the  proportion  of  the  super- 
heated steam  that  is  passed  through  the  cooling  pipes  in  the 
boiler.  The  steam  temperature  in  the  superheater  itself  is 
unaffected  by  this  system  of  control  and  should  therefore  not 
exceed  480  deg.  to  500  deg.  cent.,  or  there  will  be  serious  risk 
of  the  superheater  tubes  being  overheated  and  softened.  Sub- 
division of  the  superheater  and  taking  part  of  the  steam  out  to 
a  cooling  pipe  in  the  boiler  before  returning  it  to  the  super- 
heater, does  protect  the  latter,  but  also  introduces  additional 
pipes,  fittings,  and  pressure  loss. 

In  the  Kose  regulator  all  the  superheated  steam  is  passed 
through  a  bundle  of  cooling  tubes  which  is  automatically  sub- 
merged to  a  greater  or  less  extent  in  the  boiler  water  so  as  to 
maintain  any  desired  steam  temperature.  If  steam  be  passed 
through  an  independent  cooling  drum  (fed  with  hot  feed- 
wati>r  and  delivering  any  steam  raised  to  the  main  boiler),  the 
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temperature  of  superheat  is  controlled  effectively  and  the 
cooler  and  boiler  are  both  more  accessible  for  cleaning,  etc. 
In  the  Wedertz  regulator,  water  from  the  boiler  is  passed 
through  a  cooling  tube  mounted  coneentrieally  in  a  late  stage 
of  the  superheater.  Steam  raised  in  the  cooling  tube  is  ad- 
mitted to  the  steam  main.  The  superheater  itself  is  protected 
by  this  device,  but  fitting  the  cooling  tubes  offers  mechanical 
difficulties.  The  Steinmuller  regulator  bypasses  part  of  the 
steam  rising  through  the  front  header  and  uses  it  to  blow- 
more  or  less  water  into  the  steam  going  to  the  superheater. 
From  80  to  100  deg.  cent,  control  is  obtained  and  the  super- 
heater does  not  exceed  the  temperature  of  the  steam  delivered. 
In  the  GeiTuaniawerft  regulator,  water  is  sprayed  into  the 
superheater  tubes  from  a  concentric  water  pipe  which  has  a 
number  of  fine  holes  on  a  spiral  at  the  base  of  a  helical  strip 
mounted  between  the  two  tubes  and  serving  to  insure  thor- 
ough evaporation. 

In  order  to  prevent  formation  of  scale  deposits  in  the  super- 
heater, Walther  et  Cie.  use  for  cooling  the  overheated  steam 
only  pure  condensate  obtained  by  taking  part  of  the  boiler 
steam  over  a  miniature  surface  condenser  through  which  feed- 
water  passes.  In  any  ease  it  is  important  that  no  unvaporized 
water  particles  be  carried  forward  by  the  superheated  steam. 
Temperature  reduction  by  mixing  saturated  with  superheated 
steam  is  practicable  only  where  the  superheat  is  moderate  and 
the  desired  temperature  decrease  is  small.  A  3-way  hand 
valve  or  an  automatic  valve  may  be  employed.  (Science  Ab- 
stracts, Section  B — Electrical  Engineering,  vol.  21,  part  3, 
no.  243,  March  31.  1918,  pp.  86-87.) 

Steam  Turbine  op  Large  Specific  Output  and  the  Em- 
ployment OF  Di.SKS  vsfiTH  Shrunk-on  Bos.ses.  In  order  to 
take  eare  of  the  great  volume  of  steam  after  it  has  expanded 
and  at  the  same  time  to  avoid  excessive  leakage  losses,  the  last 
disk  of  a  large  turbine  must  be  of  great  diameter  and  have 
long  blades.  The  body  of  the  disk  is  then  subject  to  great 
peripheral  strains  and  speeds,  and  from  this  point  of  view  has 
already  pretty  nearly  reached  the  limits  permitted  even  with 
the  use  of  the  best  steel  available.  The  writer  shows,  however, 
that  these  limits  of  loads  and  speeds  may  be  materially  re- 
duced by  a  new  method  of  construction  of  the  turbine  disks, 
based  on  the  use  of  shrinking  on  in  hub  construction. 

The  writer  starts  by  investigating  the  conditions  under 
which  the  last  disk  of  the  turbine  delivers  the  desired  amount 
of  power  when  rapidly  rotating.  While  the  absolute  velocity 
V  of  the  steam  as  it  leaves  every  other  disk  may  be  high  with- 
out inconvenience,  because  the  energy  which  it  represents  is 
to  a  large  extent  recovered  in  the  next  disk,  this  does  not  apply 
to  the  case  of  the  last  disk,  because  there  this  velocity  con- 
stitutes a  loss  (exhaust  loss)  the  value  of  which  it  is  well  to 
know. 

Assume  a  turbine  which  delivers  15,000  hp.  at  3000  r.p.m. 
with  an  hourly  consumption  of  52,500  kg.  of  steam  per  hour. 
When  expanding  into  a  vacuum  of  96  per  cent,  which  is  now 
common  practice,  this  amount  of  steam  represents  a  volume  of 
1,620,000  cu.  m.  and  hence  the  last  disk  of  the  turbine  has  to 
handle  450  cu.  m.  (15,885  cu.  ft.)  per  sec. 

Let  J3„,  =  the  averag'e  diameter  of  the  disk  in  meters 
S  =  surface  covered  by  the  blades  of  the  disk 
i;  =  average  tangential  velocity  of  the  blades 
V"  =  relative  velocity  of  steam  at  exhaust.  Fig.  14 
V  —  absolute  remaining  velocity  of  steam  at  exhaust 
F„  =  axial  component  of  V'  and  V. 

The  condition  is  that  S  X  I^a  =  450. 

The  length  of  the  blades  cannot  usefully  exceed  oue-sixth 
of  the  average  diameter  of  the  disk.    If  this  maximum  value 


be  here  adojjted   the  preceding  condition   may   be  written  as 

DJ  X  F.  =  860 
The  ratio  F„/  V'  depends  on  the  shape  of  the  blades.  The 
writer  considers  in  this  connection  the  three  values  of  0.5,  0.6, 
0.7,  of  which  the  last  seems  to  be  the  limit  of  what  can  be  done. 
Once  this  ratio  has  been  selected,  all  that  is  necessary  is  to 
select  the  value  of  D„„  in  order  to  determine  the  velocities  v, 
I'„,  T",  T'  and  the  exhaust  loss  L^  =  V'/g.    If  we  take  a  kilo- 
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Fig.  14    Diagrams  of  Velocities  at  Exit  from  Disk 
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Fig.  15      Graphical  Representation  of  the  Magnitudes 
OF  Exhaust  Losses 

gram  (2.2  lb.)  of  steam  assumed  to  be  initially  at  12  kg. 
pressure  and  325  deg.  cent,  temperature  and  to  contain  an 
amount  of  energy  equal  to  95,000  kg-m.,  then  the  quotient 
Z7r/95,000  represents  the  losses  at  the  exhaust  in  percentage 
of  energy  initially  available.  The  results  of  the  computations 
carried  out  with  various  values  of  D^  are  given  in  Table  3,  and 
graphically  expressed  in  Fig.  15.  From  these  data  it  appears 
that  it  would  have  been  good  practice  to  give  to  the  last  disk 
of  a  turbine  a  diameter  of  from  2  m.  to  2.2  m.  Further,  with- 
out making  the  consumption  excessive  Dm  could  be  made  1.8  m. 
These  values  would  permit  the  utilization  in  the  last  disk  of 
one-fourth  of  the  total  energy  available  and  bring  us  to  a  tur- 
bine with  a  comparatively  small  number  of  disks,  for  example, 
four,  if  all  disks  are  of  the  same  diameter. 

As  regards  the  hub  C  of  such  a  disk,  one  must  bear  in  mind 
that  the  diameter  D  =  1.4  m.  (Fig.  16)  and  that  the  load 
uniformly  distributed  over  its  periphery  amounts  to  about  750 
tons  due  to  the  action  of  the  centrifugal  foi-ce  on  the  blades 
and  on  the  rim  which  encloses  them.     It  is  easy  to  see  that 
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such  loading  conditions  could  not  be  apjjlied  in  the  case  of  a 
disk  rotating  at  3000  r.p.ni.  and  built  up  of  a  single  forging 
— hub  and  blade  in  one  piece — as  is  the  standard  practice  to- 
day, because  such  stresses  would  produce  an  excessive  fatigue 
in  the  metal. 


TABLE  3  RESULTS  OF  CALCULATIONS  WITH  VARIOUS  VALUES  OF  D„ 
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Fig.  K;     SKcrioN  cF  tt!E  \..\>-t  Disk  wirH  F!i,.>uks 

The  -writer  presents,  therefore,  a  novel  solution  for  the 
problem  of  disk  construction  based  on  the  employment  of 
shrunk-on  collars  on  the  hub. 

A  disk  -with  a  central  bore  comprises  a  body  C  (Fig.  16)  and 
a  hub  M  having  parallel  faces.  This  hub  in  itself  is  really  a 
first  disk  of  constant  thickness  having  a  low  tangential  velocity 
and  acting  as  a  basis  for  the  radial  stresses  developed  in  the 
body  C. 

The  body  C  and  the  hub  M  are  usually  connected  by  fillets 
which  greatly  reduce  the  harmful  influence  of  reentering 
angles,  but  these  fillets  may  be  made  of  quite  small  diameter 
on  condition  that  they  are  located  in  a  region  of  reduced  stres- 
ses, it  being  quite  easy  to  create  such  a  region  by  a  slight, 
purely  local  correction  in  the  shape  of  the  disk. 

From  this  the  writer  proceeds  to  the  discussion  of  the  cal- 
culation of  disks  of  uniform  thickness.  He  uses  a  formula 
given  by  Anspach  and  Stodola,  namely, 

b 


t  =  a- 


13      , 


h         7       „ 

Ar- 

r      32 


.[1] 


.[2] 


in  which  t  and  t'  are  respectively  the  radial  and  tangential 
stresses  present  in  the  metal  at  a  distance  r  from  the  axis  of 

the  disk.     4  =  co'  —  is  the  product  of  the  mass  of  a  unit  of 

9 
volume  of  metal  by  the  square  of  the  angular  velocity,  while 
a  and  b  are  constants  detennined  by  the  limiting  conditions. 

If  r  be  expressed  in  meters  and  if  —   =  800  X  100°  (for 

steel ) ,  then  the  main  stresses  t  and  f '  may  be  expressed  in  kilo- 
grams per  square  millimeter  by  the  preceding  equations. 
As  regards  disks  of  variable  thickness,  making  one  piece 
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Per  cent 
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11.9 
5.43 
2.67 
1.78 
1.95 

Per  cent 
17.5 
8.15 
4.03 
2.52 
2.34 
2.89 

Per  cent 
13.1 
6.5 
3.78 
2.96 
3.17 
3.92 

with  the  hub,  their  investigation  is  based  on  the  use  of  two 
fundamental  equations  with  three  variables,  these  varialiles 
being,  for  example,  the  main  stresses  t  and  t'  and  the  thick- 


is      12  5      IC 

Fill.  17     Section  of  Ordinary  Disk 


Fig.  is    Hub  of  Wrong  Design,  of  Excessive  Length 

ness  z  of  the  disk.  Because  of  this,  some  additional  arbitrary 
relation  must  be  assumed  in  order  to  make  possible  the  solu- 
tion of  these  equations.     The  equations  are  as  follows: 

,     At        t    dz       t'  —  * 

Ar  -\-  —  _i- = 

dr    '   z    dr  r 

dt'       dt        o    , 

4- -  =  -   {t-t) 

dr       dr        r 
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The  solution  of  the  auxiliary  relation  is  actually  limited  by 
the  fact  that  our  knowledge  is  not  always  sufficient  to  enable 
us  to  carry  out  these  computations.  Nevertheless  a  good 
many  examples  which  may  be  utilized  in  this  conection  are 
found  in  the  works  of  Anspach  and  Stodola.  The  trouble  is 
that  even  if  various  ecpiations  make  it  possible  to  arrive  at 
certain  results,  these  results  are  not  always  equally  good,  and 
one  has  to  ask  oneself  which  of  the  relations  is  the  best. 
This  question  is  of  basic  importance  for  practical  purposes 
and  the  writer  claims  to  be  able  to  make  an  addition  to  the 
fund  of  knowledge  given  by  the  two  investigators  cited  above. 

A  priori  the  best  ratio  is  such  as  would  at  all  points  give 
to  the  two  main  fatigue  values  as  nearly  as  possible  approach- 
ing the  limit  F,  a  limit  which  should  never  be  exceeded.  In 
this  way  the  utmost  utilization  of  the  metal  is  secured.  This 
ratio  is  as  follows : 

t  —  t'/i  =  F 
and  it  shows  that  the  radial  fatigue  (which  expresses  the  pro- 
portional elongation)   is  constant  and  equal  to  the  assumed 
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Fig.  19    Section  or  Disk  with  Reinforced  Hub 

limit  F.  The  tangential  fatigue,  always  quite  small  in  the 
neighborhood  of  the  hub,  grows  with  great  rapidity  along  the 
radius  and  tends  toward  the  same  value  F.  The  comparison 
of  the  results  thus  obtained  with  those  which  follow  from  the 
other  physical  relations  confirms  the  fact  that  the  condition  of 
constant  radial  fatigue  leads  to  the  selection  of  the  highest 
values  for  such  peripheral  loads  and  speeds  that  can  be  actual- 
ly used. 

Let  /'o  be  the  tangential  fatigue  of  the  metal  at  the  junction 
of  the  body  of  the  disk  and  the  hub.     If  we  write 

^    (F-/'.)r„  =  p 
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the  preceding  condiUin  leads  to  the  following  foi-mulae: 
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20     Section  of  Disk  with  Hub  Ecjuipped  with  Coll.\b 
(Curve  a  p  Shows  Fatigue  in  Collak) 


If  in  this  last  equation  one  makes  t  =t'  and  hence  p  =0, 
then,  as  may  be  proved  easily,  the  equation  reduces  to  the  well- 
known  formula  of  equal  resistance  disks,  namely, 

Lf-  +  i  {r-r\)  =0 

The  third  item  of  the  first  member  of  this  equation  can  be 
neglected  under  ordinary  conditions,  so  that  the  equation  takes 
the  following  practical  form : 


L(zt'}+A. 


P 


(1'-')  = 


Qte 


r 


[3] 


Formula?  [1]  and  [2]  on  one  hand,  and  [3]  and  [4]  and  [5] 
on  the  other,  are  sufficient  for  handling  all  numerical  ex- 
amples. As  a  rule,  a  large  coefficient  of  safety  should  be  pro- 
vided in  the  selection  of  a  value  for  F. 

The  use  of  shrunk-on  collars  on  the  hub  makes  it  possible  to 
extend  materially  the  actual  limits  of  stresses  and  peripheral 
velocities.  To  prove  this  the  writer  investigates  the  three 
disks  shown  in  section  by  Figs.  17,  19  and  20.  The  hubs  in 
Figs.  17  and  19  are  of  the  usual  type  and  differ  in  height  ac- 
cording to  the  radius.  The  hub  in  Fig.  20  is  similar  to  that  in 
Fig.  17,  but  equipped  with  collars  which  raise  its  volume  to 
that  of  Fig.  19. 

All  three  are  of  the  same  width  (100  mm.),  same  bore  (200 
nmi.)  and  the  same  speed  (.3000  r.p.m.). 

The  writer  selects  for  F  a  value  of  15  kg.  for  the  body  of 
the  disk,  the  steel  used  having  the  characteristics  iFi'  =  90  kg., 
E  =  Qd  kg.,  elongation  15  per  cent.  The  fatigue  in  the  bore 
of  the  hub  is  limited  to  12.5  kg.  because  of  the  additional  local 
stresses  due  to  the  presence  of  the  key  and  also  in  view  of  the 
grave  nature  of  accidents  that  might  occur  as  the  result  of  a 
crack  in  the  hub.  For  the  disk  collars  shown  in  Fig.  19  the 
maximum  fatigue  of  18  kg.  would  be  moderate,  because  the 
presence  of  latent  stresses  is  but  hardly  likely  in  these  pieces 
of  uniform  thickness,  and  for  them  may  be  used  a  steel  having 
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an  elougation  slighth-  lower  thau  that  of  the  disk  and  a  tensile 
strength  of,  saj',  100  kg. 

Disk  Shown  in  Fig.  17.  Assume  that  in  the  bore  /  =  0  and 
f  =  t'  =  12.5.  The  constants  a  and  b  of  Equations  [1]  and 
[2]  are  then  found  to  be  as  follows :  a  =  6.5  and  h  =  0.62. 
These  equations  give  us  the  stresses  t  and  t'  and  the  main 
fatigues  /  =  t  — j'/4  and  f  =t'  —  f/4  of  the  hub  along  various 
radii. 

Only  the  greater  of  these  two  main  fatigues  is  of  interest, 
namely  /',  the  value  of  which  is  given  by  the  curve  AB.  At 
the  periphery  of  the  hub  where  r  =  0  or  0.15,  it  is  found  that 
/'  =  8.1  kg.  and  t  =  3.03. 

In  passing  now  to  the  body  of  the  disk,  it  is  found  that  the 
circular  fibers  in  proximity  to  the  hub  and  disk  undergo  the 
same  elongation  and  are  therefore  subject  to  the  same  fatigue. 
The  condition  /'„  =  t'  —  J/4  =  8.1,  together  with  the  arbitrary 
relation  F  =  t  —  t'/i  =  15  kg.  (straight  line  CD),  determines 
the  magnitudes  of  t  and  t'. 

The  radial  stress  thus  found,  viz.,  t  =  18.16  kg.,  must  be 
equal  to  the  stress  3.03  kg.  in  the  hub  at  its  periphery,  and 
hence  the  thickness  z  at  the  origin  of  the  body  of  the  disk  is : 

^  =  100  X  3.03/  18.16  =  16.7  mm. 
Equations  [3],   [4],  and   [5]   become  then  respectively: 


f  =  20  —  0.276/r 
f'=20  — 1.104/r 
log  (z**)  +  0.086  r^  (30- 


t)  =  6.281 


These  equations  completely  determine  the  disk  and  the 
tensile  stresses  present  therein.  The  load  permissible  at  the 
periphery  of  the  disk  for  a  radius  r  is  'iTirzt  tons  (the  heavy- 
line  curve,  unit  abscissa  equal  to  100  tons). 

In  the  particular  case  considered  above,  with  r  =  0.7,  the 
above  equations  give  t  =  19.605  kg.,  z  =  4.71  mm.,  and  405 
tons  as  the  limit  peripheral  load.  This  load  is  considerably 
below  the  750  tons  which  was  thought  to  be  necessary.  The 
first  thought  would  be  to  increase  all  thicknesses  in  the  ratio 
750/405  in  order  to  obtain  the  desired  resistance,  but  a  simple 
scale  sketch  of  the  hub  shows  that  this  cannot  be  done  because 
such  a  sketch  makes  it  patent  that  the  external  parts  are  in- 
capable of  lending  real  support  to  the  radial  stresses  in  the 
disk,  as  shown  by  Fig.  18.  Other  stresses  likewise  limit  the 
permissible  length  of  the  hub;  thus  one  cannot  with  impunity 
increase  indefinitely  the  turbine  shaft,  this  latter  being  all  the 
time  under  load  and  subject  to  rapid  rotation  (cp.  Revue  de 
Mecanique,  June  1903). 

Disk  Shown  in  Fig.  19.  One  might  attempt,  in  order  to  in- 
crease the  resistance  of  the  hub,  to  increase  its  height  in  the 
radial  direction.  As  a  matter  of  fact,  the  increase  in  the 
resistance  amounting  to  about  20  per  cent  is  secured  through 
doubling  the  height  of  the  hub,  but  such  an  increase  of 
resistance  is  still  quite  insufficient  and  it  cannot  be  increased 
further  by  employing  a  still  higher  hub. 

Disk  Shown  in  Fig.  20.  The  reason  why  fatigue  cannot  be 
materially  reduced  by  increasing  the  height  of  the  hub  appears 
from  an  examination  of  curve  AB  in  Fig.  19.  This  is  because 
the  added  metal  does  not  perform  any  work.  Its  maximum 
fatigue  remains  between  the  limits  6.5  kg.  and  8  kg.,  and  does 
not  exceed  that  due  to  the  centrifugal  force  of  the  hub  struc- 
ture itself. 

The  writer  had  the  idea  of  substituting  for  this  metal,  which 
is  only  poorly  utilized,  metal  which  would  work  at  its  maximum 
efficiency.  This  result  can  be  secured  by  adding  to  the  hub 
of  Fig.  17  collars  placed  with  an  initial,  properly  regulated 
compression.  (Cf.  British  Patent  No.  11849,  in  the  year 
1917.)     The  diagram  in  Fig.  20  shows  that  since  metal  added 


in  the  above  manner  is  subject  to  a  fatigue  of  from  12  to  18 
kg.,  the  peripheral  load  which  may  be  applied  to  the  disk  at 
the  radius,  equal  to  0.7  m.,  is  as  high  as  768  tous. 

In  this  ease  the  compression  stress  exerted  by  the  collar  on 
the  hub  is  3.94  kg.  and  the  thickness  of  the  disk  at  its  origin  is 
31.5  mm. 

Still  better  results  could  be  obtained  by  means  of  superim- 
posed collars. 

There  was  an  impression  that  the  present  lack  of  certain 
special  steels  might  hinder  the  construction  of  turbines  having 
a  large  specific  output.  The  preceding  discussion  shows,  how- 
ever, that  when  judiciously  employed,  ordinary  good  steel  is 
amply  sufficient  for  all  present  needs.  {La  turbine  a  vapeur 
de  grande  puissance  specifique  et  les  disques  a  moyeu  frette, 
Maurice  Delaporte,  La  Technique  Moderne,  vol.  X,  no.  3, 
March  1918,  pp.  126-129,  7  figs.,  tpA) 

Testing  Materials 

Some  Experiments  on  Notched  B.\rs,  Captain  Philpot. 
The  paper  describes  a  large  number  of  experiments,  the 
piimaiy  object  of  which  was  to  obtain  suitable  dimensions 
and  shape  for  a  round  notched-bar  test  piece,  which  could  be 
used  in  acceptance  tests  on  heat-treated  steels  in  place  of  the 
standard  square  test  piece.  Under  present  conditions  the 
pressure  on  milling  and  shaping  machines  is  such  that  it  ap- 
peared desirable,  if  possible,  to  remove  the  machining  of 
notched-bar  test  pieces  from  such  machines,  and  the  first  ob- 
ject in  view  when  the  experiments  were  started  was  to  obtain 
a  type  of  test  piece  which  could  be  produced  entirely  by  ma- 
chining in  an  ordinary  lathe. 

Briefly  put.  Captain  Philpot  has  met  with  considerable 
success,  and  a  round  test  piece  has  been  evolved  which  fulfils 
the  conditions  with  sufficient  accuracy  for  the  purpose  in  view, 
the  test  piece  being  produced  entirely  by  machining  in  a  lathe, 
the  notch  being  made  by  turning  in  an  eccentric  mandrel.  This 
eccentric  mandrel,  however,  has  one  disadvantage,  in  that  it 
must  turn  through  360  deg.,  and  the  machining  of  the  test 
piece  takes  place  during  but  about  24  deg.  of  this  motion. 
This  objection,  however,  is  partly  overcome  by  mounting  four 
test  pieces  in  the  mandrel,  but  an  alternative  method  has  been 
devised  in  which  the  notches  in  the  round  test  piece  can  be 
milled  or  shaped,  in  place  of  turning  them  in  the  eccentric 
mandrel.      • 

The  experiments  naturally  carried  Captain  Philpot  to  other 
considerations  than  the  mere  round  test  piece,  and  the  follow- 
ing conclusions  which  he  came  to  indicate  fairly  well  their 
nature : 

1  Round  test  pieces  (of  types  illustrated  in  the  original 
paper)  are  sufficiently  good  approximations  to  the  standard 
square  test  piece  for  use  in  acceptance  tests  on  steel  where 
facilities  for  machining  the  square  test  piece  are  lacking  or 
insufficient. 

2  Notched-bar  test  pieces,  with  relatively  large  radii  at  the 
roots  of  the  notches,  are  insensitive,  and  are  therefore  unsatis- 
factory. 

3  The  tensile  test,  even  where  an  extensometer  is  used,  does 
not  give  any  satisfactory  criterion  for  detecting  the  condition 
of  the  material,  which  gives  low  values  on  the  notched-bar 
tests. 

4  The  notched-bar  test,  made  on  a  pendulum  testing 
machine,  is  not  essentially  an  impact  test. 

5  The  notched-bar  test  may  be  made  in  either  the  Chai-py  or 
the  Izod  pendulum  machines,  and  should  give  similar  values 
except  for  ver\-  tough  specimens.     This  similarity  could  prob- 
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ably  be  increased  even  for  the  higher  values  if  the  spau  for 
the  lO-mm.-sq.  test  pieces  were  made  44  mm.  instead  of  40 
mm.,  or  the  length  of  the  Charpy  specimen  reduced,  so  that 
the  specimens  which  were  not  entirely  broken  through  were 
bent  to  the  same  included  angle  as  in  the  Izod  machine. 

A  point  of  importance  brought  out  in  the  discussion  was  the 
view  of  the  practical  man  of  the  value  of  the  impact  test. 
The  matter  was  first  raised  by  Commander  Jenkins,  who  con- 
tended that  the  impact  value  of  a  steel  has  no  direct  value  in 
designing,  for  instance,  a  crankshaft,  and  that  we  do  not  un- 
derstand the  relationship  between  elongation  and  impact  value 
in  regard  to  the  factors  which  really  govern  the  strength  and 
the  useful  properties  of  a  steel  in  a  crankshaft.  He  thought 
it  possible  that  elongation  was  some  index  of  the  fatigue  range, 
and  that  probably  the  Izod  figure  was  some  indication  of  the 
rate  at  which  minute  cracks  will  extend  in  the  shaft.  At  the 
same  time  he  thought  it  was  safe  to  assume  that  a  high  Izod 
test  had  a  value. 

Dr.  T.  E.  Stanton  said  that  the  few  cases  at  the  National 
Physical  Laboratory  during  the  past  four  or  five  years  in 
which  failure  had  occurred  through  faulty  heat  treatment, 
were  shown  definitely  by  the  impact  test.  He  did  not  think 
the  mere  fae*^  that  one  only  had  a  lathe  need  prevent  the  use 
■of  the  square  test  piece,  and  he  sketched  a  device  used  at  the 
National  Physical  Laboratory  which  enabled  square  specimens 
to  be  prepared  by  boy  labor  in  twenty  minutes. 

Mr.  H.  W.  Dickenson  called  attention  to  the  fact  that  the 
bulk  of  Captain  Philpot's  work  was  with  nickel-chrome  steels. 
That  fact  should  be  borne  in  mind,  because  the  impact  test 
•did  not,  in  the  same  precise  way,  pick  out  the  undesirable  vari- 
ations in  the  heat  treatment  when  dealing  with  carbon  steel 
■as  it  did  with  nickel-chrome  steels.  His  firm  used  the  round 
test  piece,  and  in  the  test  house  and  workshops  a  preference 
was  expressed  for  it.  It  was  found  to  be  easier  to  machine 
and  easier  and  quicker  to  make.  However,  the  trouble  was 
that  the  impact  test  did  not  enable  us  to  tell  from  the  micro- 
structure  the  quality  of  the  steel.  Take  a  piece  of  nickel- 
chrome  steel,  oil-harden  it  at  1000  deg.  cent.,  temper  it  at  620 
■deg.,  and  quench  in  water ;  take  another  piece  of  steel  from  the 
same  bar  and  oil-harden  it  at  800  deg.,  quench  at  620  deg., 
■and  very  slowly  cool,  and  very  different  results  would  be 
■obtained.  Most  of  them,  a  few  years  ago,  would  have  said  the 
second  piece  would  give  a  good  steel  and  the  first  one  not, 
but  the  Izod  test  would  give,  say,  50  ft-lb.  for  the  first  one, 
while  the  second  one,  which  gave  a  beautifully  fine  grain  struc- 
ture, would  show  about  15  ft-lb.  He  would  not  attempt  to 
■explain  what  it  was  that  caused  the  difference,  although  he  had 
a  feeling  that  it  was  connected  with  the  bonding  between  the 
■crystals. 

Mr.  A.  A.  Remington  did  not  think  the  author's  round  test 
piece  was  any  improvement  on  the  standard  square  piece  from 
the  point  of  view  of  enabling  the  properly  heat-treated  speci- 
men to  be  sorted  from  the  improperly  treated  one.  He  did  not 
think  the  round  test  piece  was  easier  to  machine.  So  far  as 
the  value  of  the  test  piece  was  concerned,  he  contended  that 
it  represented  the  testing  of  materials  under  abnormal  condi- 
tions. While  all  engineering  structures  had  shoulders  and 
corners,  they  were  not  usually  designed  so  that  they  ripped 
right  across  at  one  blow.  What  it  was  desirable  to  know  was 
the  sort  of  notch  or  shoulder  that  could  be  put  with  safety  in 
a  material  of  a  known  tensile  strength  without  risk  and  failure 
'by  fracture  or  fatigue.  While  the  notched-bar  test  gave  some 
■information,  the  correlation  between  it  and  what  the  designer 
■might  safely  put  in  was  not  very  obvious  to  him. 

Mr.  T.  Flather  agreed  with  the  views  put  forward  by  Mr. 


Remington.  He  had  always  felt  that  as  far  as  possible  phys- 
ical tests  should  follow  the  definite  requirements  of  the  engi- 
neer and  the  designer;  the  notched-bar  test,  whatsoever  its 
form,  did  not  do  so.  What  was  there  to  prevent  the  adoption 
of  an  impact  test  piece  which,  while  it  had  no  notch  on  it, 
approximated  very  nearly  to  some  of  the  things  that  were 
required  in  engineering  practice? 

Dr.  W.  H.  Hatfield,  speaking  on  the  same  point,  said  that 
if  the  tests  were  applied  to  carbon  as  to  nickel  steels,  the 
carbon  steels  would  be  shown  to  be  very  brittle.  Clearly, 
thei'e  was  an  explanation,  and  the  obvious  one  was  that  a  steel 
of  10  ft-lb.,  provided  its  elastic  limit,  yield,  maximum  stress, 
reduction  of  area  and  elongation  were  all  right,  was  not  a 
brittle  steel.  He  would  undertake  to  fly  to  Paris  and  back 
next  week  in  an  aeroplane  that  had  a  crankshaft  with  an  im- 
pact value  not  exceeding  10  ft-lb.  The  fact  was  that  large 
tonnages  of  steel  used  for  the  most  vital  purposes  had  values 
which  would  shock  some  people,  yet  these  steels  were  faith- 
fully fulfilling  their  functions  under  most  stringent  condi- 
tions ;  hence  they  could  not  be  brittle.  He  had  examined  many 
failures,  and  had  met  with  steels  that  had  failed  badly  which 
had  an  impact  value  of  60  ft-lb.  (Paper  before  Society  of 
Automobile  Engineers  (Biitish),  read  on  April  10,  1918; 
abstracted  through  The  Engineer,  vol.  125,  no.  3251,  April  19, 
1918,  p.  338,  eA) 

Thermodynamics 

Heat  Transfer  in  Insulation,  H.  Harrison.  Refrigerat- 
ing World,  vol.  53.  no.  4,  April  1918,  pp.  11-14,  2  figs..  2 
tables. 

Varia 

The  Exgineer  in  the  New  Democracy,  George  C.  Whip- 
ple. Journal  of  the  Boston  Society  of  Civil  Engineers,  vol.  5, 
no.  4,  April  1918,  pp.  143-162. 

NoMOGRAPHY — With  Special  Reference  to  Its  Use  in 
Engine  Design,  F.  Leigh  Martineau.  _  The  Automobile  Engi- 
neer, vol.  8.  no.  113,  April  1918,  pp.  103-111,  24  figs. 

Charts 

Chart  for  Determining  the  Cost  of  Belt  Slip.  Metal- 
lurgical and  Chemical  Engineering,  vol.  18,  no.  8,  April  15, 
1918,  p.  426. 

Chart  for  the  Determination  of  Diameter,  Velocity  and 
Loss  OF  Head  in  Pipes.  Engineering  and  Mining  Journal, 
vol.  105,  no.  15,  April  13, 1918,  p.  684. 

Chart  Showing  Penetration  of  Carbon,  Howard  Ensaw. 
American  Machinist,  vol.  48,  no.  18,  May  2,  1918,  p.  756. 

Thermal  Efficiencies  and  Water  Rate  of  Turbines 
WITH  Different  Steam  Pressures,  and  Method  of  Ascer- 
taining Capitalized  Value  of  Saving  Possible  with 
Higher  Steam  Pressures,  J.  T.  Foster.  Electrical  World, 
vol.  71.  no.  19,  May  11,  1918,  p.  977,  2  charts. 
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LIBRARY  NOTES  AND   BOOK   REVIEWS 

A  RTICLES  of  interest  from  the  Library  of  the  four  Founder  Societies,  selected  list  of  accessions 
^M.  during  the  month,  and  reviews  of  books  of  special  importance  prepared  by  members  of  the 
A.S.M.E.  and  others  particularly  qualified. 


Recent  Gifts  to  the  Engineering  Societies 
Library 

DURING  the  past  twenty  years  the  Westinghouse  Electric 
&  Manufacturing  Company  and  the  General  Electric 
Company  have  collected  a  valuable  library  of  some  nine  thou- 
sand volumes  on  electricity.  The  collection  was  intended  espe- 
cially for  use  in  patent  searches,  and  is  particularly  rich  in 
patent  material.  Files  of  all  the  principal  patents  relating 
to  electric  light  and  power  issued  by  America,  England,  France 
and  Germany  are  present,  together  with  copies  of  the  patents 
owned  or  controlled  by  the  two  companies.  Another  feature, 
and  one  of  unusual  value,  is  a  series  of  volumes  containing  the 
records  of  the  important  adjudicated  patent  causes  of  these 
companies  and  their  predecessors  during  the  past  twenty-five 
years,  and  forming  a  storehouse  of  electrical  historv\  There 
are  also  flies  of  about  one  hundred  electrical  periodicals. 

It  is  a  pleasure  to  announce  that  this  collection  has  now 
been  jjresented  by  the  owners  to  the  Engineering  Societies 
Library.  This  gift,  which  was  arranged  through  Mr.  Charles 
A.  Terry,  Vice-President,  AYestinghouse  Electric  &  Manufac- 
turing Company,  and  Mr.  Charles  Neave,  Counsel,  General 
Electric  Company,  was  made  with  the  thought  that  the  collec- 
tion would  be  useful  to  many  engineers  if  housed  in  an  easily 
accessible  situation.    It  is  an  iniusuallv  valuable  accession,  for 


which  the  Library  authorities  are  deeply  grateful.  The  books 
have  been  transferred  to  the  Engineering  Societies  Library, 
where  they  may  now  be  consulted. 

During  April  Mr.  Jesse  M.  Smith  presented  nearly  four 
hundred  volumes  and  pamphlets  selected  from  his  private 
library,  consisting  of  engineering  periodicals  and  of  records 
of  patent  causes  with  which  Mr.  Smith  has  been  connected. 

Mr.  Putnam  A.  Bates  has  presented  large  portfolios  con- 
taining a  set  of  the  drawings  for  the  New  York  City  fire-alarm 
system,  which  will  prove  interesting  to  engineers. 

Dr.  F.  H.  Newell  has  collected  and  presented  a  number  of 
interesting  publications  relating  to  the  Council  of  Engineering 
Societies  on  National  Public  Works,  which  was  active  in  at- 
tempting to  reform  the  policy  governing  the  conduct  of  public 
works  in  this  country  during  the  eighties. 

Space  forbids  the  mention  of  many  other  gifts,  but  these 
have  in  nearly  every  case  been  of  decided  value  to  the  Library, 
and  have  been  appreciated  also  as  evidence  of  friendly  interest 
in  its  success.  It  is  hoped  that  every  member  will  bear  the 
needs  of  the  Library-  in  mind  and  present  from  time  to  time 
any  new  or  old  engineering  material  which  he  can  spare.  Gen- 
eral cooperation  will  bring  to  its  shelves  much  scattered  mate- 
rial which  cannot  be  obtained  in  any  other  way. 

Harrison  W.  Graver, 
Director  of  Librar;/. 
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Kinematics  of  MaohineiT.  A  Text-Book  on  Mechanisms  and  Their 
Properties,  with  Many  Practical  Applications  for  Engineers  and  for 
Students  in  Technical  .Schools.  By  Arthur  Warner  Klein,  M.E. 
WcGraw-Hill  Book  Co.,  Inc.,  New  York,  1917.  1st  ed.  Cloth, 
6x9  in.,  227  pp.,  120  figs,  and  7  folding  plates.     $2.50. 

The  first  thirty-four  pages  of  this  book  present  the 
elementary  ideas  about  motion,  and  the  construction  and  opera- 
tion of  mechanism.  Chapter  IV  explains  the  construction  of 
displacement  diagrams ;  Chapters  V,  VI  and  VII,  constituting 
seventy-four  pages,  discuss  the  gi-aphical  detennination  of 
velocities;  Chapters  VIII,  IX  and  X,  of  fifty  pages,  present 
graphical  methods  for  finding  accelerations.  Chapter  XII 
takes  up  the  problem  of  force  and  mass  reduction,  that  is,  the 
detennination  of  a  ma.ss  assumed  as  concentrated  at  a  given 
point  in  the  mechanism  which  shall  give  an  energy  condition 
for  the  system  equivalent  to  that  existing  before  the  ma.ss  was 
concentrated. 

Appendix  A  elaborates  a  mathematical  criterion  for  de- 
termining if  an  assemblage  of  links  is  a  mechanism  or  not. 
Appendix  B  shows  how  to  determine  velocities  and  accelera- 
tions by  polar  diagrams. 

The  book  presents  the  subject  of  kinematics  of  machinery 
from  a  mathematical  rather  than  from  the  engineering  stand- 
point. The  author  has  elaborated  very  completely  the  instant- 
center  method  of  analysis,  reaching  a  culmination  in  its  ap- 
plication to  governor-gear  problems.  This,  of  course,  is  a 
very  narrow  field,  and  as  all  useful  mechanism  tends  toward 
simplicity  rather  than  complexity,  most  of  its  problems  can  be 
solved  with  quite  elementary  analysis.     Much  of  what  is  con- 


tained in  the  book  was  presented  thirty  years  ago  by  Burmester 
in  his  Lehrbuch  der  Kinematik,  but  as  the  author  says  in  his 
preface,  "  the  study  of  mechanism  has  always  been  a  fascinat- 
ing one  for  mechanical  engineers,"  and  we  believe  the  real 
student  of  mechanism  will  find  some  stimulus  here  in  reviewing 
liis  old  ideas  in  the  light  of  the  original  contributions  of  the 
author. 

Alton  L.  Smith. 


Mechanical  Laboratory  Methods.  The  Testing  of  Instruments  and  Ma- 
chines in  the  Mechanical  Engineering  Laboratory  and  in  Practice. 
By  Julian  C.  Smallwood,  M.E.,  Fellow,  Johns  Hopkins  University, 
Mem.Am.Soc.M.E.  D.  Van  Nostrand  Co.,  New  York.  191S.  Second 
edition,  revised  and  enlarged.  Flexible  cloth,  5x7^4  in..  399  pp.. 
114  illustrations.     $3  net. 

A  second  edition  of  this  compact  work  on  the  broad  prin- 
ciples of  experimental  apparatus  and  methods  having  been 
called  for,  the  author  has  taken  the  opportunity  afforded  to 
make  certain  additions  to  the  text.  These  include  matter  on 
the  testing  of  condensers,  feedwater  heaters,  ammonia  absorp- 
tion and  compression  refrigerating  systems,  and  the  horse- 
power output  of  electric  motors;  steam  and  ammonia  tables, 
a  Mollier  diagram  and  tables  of  areas  of  circles,  four-place 
logarithms  and  densities  of  water.  The  section  on  instruments 
has  been  enlarged  to  comprise  recording  apparatus,  the  treat- 
ment of  valve  setting  and  steam-engine  testing  has  been  ex- 
tended and  improved,  and  a  section  on  hygrometry  has  been 
added.  In  the  previous  edition  there  ajjpeared  in  print  for  the 
first  time  descriptions  of  a  number  of  testing  methods,  among 
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theui  beiii^'  a  iiit'thod  uf  settiiif;'  tlie  slide  valve  by  tlie  Bilgram 
diagram,  the  application  of  the  method  of  least  squares  to 
indicator-spring  calibration,  metiiods  originated  by  the  author 
for  testing  indicator-drum  motion  and  reducing  wheels,  etc. 

Finding  and  Stopping:  Waste  in  Modern  Boiler  Rooms.  Compiled  by 
George  H.  Gibson.  Mein.Ain.Soc.M.E.,  assisted  by  Capt.  Percy  S. 
Lyon.  Jun.Am.Soc.M.E.  Harrison  Safety  Boiler  Works.  Philadel- 
phia. Pa.,  191S.     Linen.  4?4x7  in..  270  pp.,   213  illustrations.     $1   net. 

This  valuable  and  timely  reference  manual,  designed  "  to 
aid  the  owner,  manager  and  boiler-room  operator  in  securing 
and  maintaining  plant  economy,"  is  a  comjtilatiou  of  state- 
ments, tables  and  charts  from  a  wide  variety  of  sources,  among 
which  are  the  Tran.saction.s  of  the  Society,  the  publications 
of  the  U.  S.  Bureau  of  Mines  and  the  files  of  technical 
periodicals.  The  work  is  divided  into  five  sections  dealing 
respectively  with  fuels,  combustion,  heat  absorption,  l)oiler  ef- 
ficiency and  boiler  testing,  and  boiler-plant  proportioning  and 
management.  It  is  stated  that  only  such  material  as  is  sup- 
ported by  the  results  of  experiments  and  tests  has  been 
selected,  and  that  statements  of  different  authorities  have  been 
carefully  comjjared  and  each  source  of  information  checked 
against  others. 

Efficiency  Methods.  By  M.  McKillop,  M.A.,  and  A.  D.  McKillop.  B.Sc. 
(Eng. ).  C.E.  D.  Van  Nostrand  Co..  New  York.  1917.  Cloth.  5x7  In.. 
215   pp.,    6   illustrations.      ?1.50   net. 

A  brief  but  reasonably  comprehensive  statement  of  the 
principles  and  aims  of  modern  American  methods  of  shop 
management,  which  the  authors  believe  should  be  brought  to 
the  attention  of  all  those  with  position  and  influence  in  British 
industry.  The  information  given  has  been  obtained  from 
authoritative  literature  on  the  subject  and  from  observation 
of  the  Taylor  system  in  operation,  and  the  book  is  written 
from  the  standpoint  of  those  who  have  worked  under  that 
system  and  have  been  very  favorably  impressed  with  its  ef- 
fectiveness. 

Theories  of  Energy.  By  Horace  Perry.  G.  P.  Putnam's  Sons.  New 
York  and  London,  1918.  Cloth.  5x7 14  in..  231  pp..  4  diagrams. 
$1-75   net. 

During  the  past  twenty  years  the  author  has  made  a  study 
of  the  various  manifestations  of  energy,  and  the  results  of  his 
thoughts  and  investigations  are  set  forth  in  this  book.  A  new 
theory  of  color  is  advanced  which,  it  is  stated,  clears  up  a 
number  of  points  not  previously  understood. 

Agricultural  Bacteriology.  By  H.  W.  Conn.  3rd  ed.  Revised  by  H.  J. 
Conn.  A  Study  of  the  Relation  of  Germ  Life  to  the  Farm  with 
Laboratory  Experiments  for  Students.  Microorganisms  of  Soil.  Fer- 
tilizers. Sewage,  Water.  Dairy  Products.  Miscellaneous  Farm  Prod- 
ucts and  of  Diseases  of  Animals  and  Plants.  P.  Blaklston's  Son 
&  Co.,  Philadelphia  (copyright  191S).  Cloth.  6x8  in.,  357  pp.  63 
illus.      $2. 

The  third  edition  has  been  brought  up  to  date  by  the  in- 
clusion of  the  advances  in  bacteriological  knowledge  since  the 
previous  edition. 

Aircraft  Mei-hanicb  llandhook.  By  Fred  H.  Colvin.  1st  ed.  A  Collec- 
tion of  Facts  and  Suggestions  from  Factory  and  Flying  Field  to 
Assist  in  Caring  for  Modern  Aircraft.  McGraw-Hill  Book  Co.. 
Inc.,  New  York.  191S.  Flexible  cloth,  5x7  in..  402  pp..  193  illus..  28 
tables.     $3. 

A  manual  of  the  l)est  practice  in  inspecting,  adjusting  and 
repairing  airplanes,  prepared  for  use  by  the  machinists  and 
riggers  who  are  now  being  trained.  Describes  the  construction, 
erection  and  testing  of  the  planes,  the  various  engines  in  use 
and  the  methods  of  caring  for  them.  An  account  of  the  Cana- 
dian training  camp  at  Borden  is  also  given.  Useful  tables  and 
a  glossary  are  included. 


Artilicial  Dye-Stuffs.  By  Albert  R.  .T.  Ramsey  and  H.  Claude  Weston. 
Their  Nature.  Manufacture,  and  Uses.  E.  P.  Button  &  Co..  New 
York.    1917.      Cloth.   6x9   in..   212   pp..   24   illus.      $1.60. 

A  brief  introductory  work  on  the  artificial  dye-stuff  indus- 
try, written  for  students  and  business  men  with  little  knowl- 
edge of  organic  chemistry,  in  which  the  industrial  processes 
of  the  manufacture  of  dyestuft's  and  the  nature  of  the  sub- 
stances used  are  explained  at  some  length. 

Aviation  Chart,  By  Victor  W.  Page.  Location  of  Airplane  Power  Plant 
Troubles  Made  Easy.  The  Norman  W.  Henley  Publishing  Co.,  New 
York.      1918.      Paper.    32x46    in.      $.50. 

A  large  chart  outlining  all  parts  of  a  typical  airplane  power 
plant,  showing  the  points  where  trouble  is  apt  to  occur  and 
suggesting  remedies  for  the  common  defects.  Intended  espe- 
cially for  aviators  and  aviation  mechanics  on  school  and  field 
duty. 

Coal  Gas  Residuals..  By  Frederick  H.  TVagner.  2nd  ed.  Revised  and 
enlarged.  McCiraw-Hill  Book  Co.,  Inc.,  New  York,  1918.  Cloth,  6x9 
in.,  244  pp..  45  illus..  12  pi.   (10  folded),  7  diag.,  32  tab.     $2.50. 

The  chief  additions  to  this  edition  discuss  the  process  of  tar 
distillation  and  tar  products,  and  give  further  information  on 
the  product  derived  from  spent  oxide,  the  production  of  nitric 
acid,  naphthalene,  benzol  and  toluol.  A  chapter  on  the  manu- 
facture of  sulphuric  acid  from  spent  oxide  has  also  been  added, 
and  the  typographical  errors  in  the  first  edition  have  been 
coiTCcted. 

Cold  Drawn  Steel.  Issued  by  the  Peerless  Drawn  Steel  Co.  Bar 
\Veights  of  Rounds,  Fiats,  Hexagons,  and  Squares;  Weight  Tables 
for  Plates;  Metric  Conversion  Tables  (Cover  Title — Book  of 
Weights).  The  Peerless  Drawn  Steel  Co..  Massillon.  1918.  Flexible 
leather.    5xS   in..    145   pp..    62   tab.      $3. 

Instead  of  giving  only  the  weight  per  foot  of  steel  bars  of 
various  sizes,  this  book  gives  the  totals  for  bars  of  all  the 
usual  lengths  in  feet.  A  number  of  other  useful  tables  are 
added. 

Complete  List  of  Base  Prices,  Differentials  and  Extras  on  Iron.  Steel 
and  Nnn-Ferrous  Products,  Fixed  under  Government  Supervision. 
Penton  Publishing  Co..  Cleveland  (copyright  191S).  Paper,  6x8  in., 
42   pp.      $2. 

A  convenient  summary  of  the  Government  prices.  Prepared 
by  the  Imri  Trade  Beview  and  presented  to  subscribers  to  that 
journal. 

Creating  Capital.     By   Frederick   L.    Lipnian.      Money-Making  as  an   Aim 

in   Business.      Houghton   Mifflin  Co..   New  Y'ork.   1918.      Cloth.   5x7   in., 

71    pp..    $0.75. 
Higher  Education  and  Business  Standards.     By  Willard  Eugene  Hotch- 

kiss.       Houghton    Mifflin    Co..    New    York.    1918.      Cloth.    5x7    in.,    109 

pp.    $1 

Two  essays  delivered  at  the  University  of  California  on  the 
Weinsfock  Foundation,  established  for  the  discussion  of  the 
various  phases  of  the  moral  law  in  its  bearing  on  business 
life  under  the  new  economic  order. 

Electrical  .Measurements.  By  O.  J.  Bushnell  and  A.  G.  Turnbull.  A 
Practical  Handbook  Covering  the  Design  and  Construction  of  Meas- 
uring Instruments  and  their  Uses  in  Measurement  of  Current.  Re- 
sistance, and  Commercial  Power,  with  Special  Reference  to  Watt- 
hour  and  Maximum  Demand  Meters.  American  Technical  Society, 
Chicago.    1914.      Cloth.    6x8    in..    171    pp..    139    illus.,    2    pi.      $1. 

The  authors'  aim  has  been  to  supply  an  adequate  descrip- 
tion of  the  instruments  and  methods  used  for  the  measurement 
of  electrical  energy,  and  to  show  by  diagrams  exactly  how 
meters  should  l)e  connected  under  all  conditions. 

Eleclrodynaniic  Wave-Theory  of  Physical  Forces.  By  T.  J.  See.  An- 
nouncing the  Discovery  of  the  Physical  Cause  of  Magnetism,  of 
Electrodynamic  Action,  and  of  Universal  Gravitation.  Vol.  1.  Bul- 
letins 1  to  6  inclusive.  Thomas  P.  Nichols  &  Son  Co.,  Lynn,  Mass., 
1917.  Paper.  10x12  in..  158  pp..  21  diag..  4  pi..  1  chart.  6  tab. 
(1   folded).      $5. 

In  these  bulletins  Dr.  See  presents  his  hypothesis  that  mag- 
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netism,  electrodynamie  action  ami  universal  gravitation  are 
due  to  waves  propagated  with  the  velocity  of  light  through  the 
free  ether  and  at  slower  rates  through  solid  masses.  The 
author  believes  that  his  investigations  have  finally  solved  the 
problem  of  the  nature  and  mode  of  propagation  of  physical 
forces. 

Field  ArtillerjTnan's  Guide.  3-in.  Gun.  4.7-  and  6-in.  Howitzer.  Pre- 
pared by  the  Officers  of  the  lOSth  (2d  Pa.)  Field  Artillery.  2d 
revised  ed.  P.  Blakiston's  Son  &  Co.,  Philadelphia  {copyright 
ISllS).     Cloth,  4x7  in.,  3S1  pp.,  lOS  illus..   3  pi..  31  tab.     $1.75. 

A  pocket  guide  intended  to  serve  the  immediate  needs  of 
field  artillerjanen  in  the  United  States  Army  by  presenting  the 
fundamentals  of  their  duties. 

Forcing.  By  John  Jernberg.  Manual  of  Practical  Instruction  in  Hand 
Forging  of  Wrought  Iron.  Machine  Steel,  and  Tool  Steel;  Drop 
Forging;  and  Heat  Treatment  of  Steel,  Including  Annealing,  Hard- 
ening and  Tempering.  American  Technical  Society,  Chicago,  1917. 
Cloth.   6xS   in.,    131  pp.,   206  Illus.,   2  pi..    3  tab.      $1. 

A  concise  account,  intended  primarily  for  students.  De- 
scribes the  methods  and  tools  used  in  hand  forging,  as  well 
as  the  usual  shop  practice  in  hardening,  annealing  and  temper- 
ing steel. 

GalTanizing  and  Tinning.  By  W.  T.  Flanders.  A  Practical  Treatise 
on  the  Coating  of  Metal  with  Zinc  and  Tin  by  the  Hot  Dipping, 
Electro  Galvanizing,  Sherardizing  and  Metal  Spraying  Processes, 
with  Information  on  Design,  Installation  and  Equipment  of  Plants. 
David  Williams  Co.,  New  York,  191C.  Cloth,  6x9  in.,  350  pp.,  142 
illus.,   3  charts,  5  tab.     $4. 

Discusses  the  various  processes  in  a  practical  way,  describ- 
ing the  machinery,  materials  and  operations  in  detail.  In- 
tended as  a  guide  in  the  installation  and  operation  of  galvaniz- 
ing and  tinning  plants. 

Handbook  of  Hydraulics  for  the   Solution  of  Hydraulic   Problems.     By 

Horace  William  King.  1st  ed.  McGraw-Hill  Book  Co..  New  York, 
191S.  Flexible  cloth,  4x7  in.,  424  pp..  91  illus.,  112  tab.,  2  dia- 
grams.     $3. 

The  author  has  attempted  to  simplify  the  work  of  the 
hydraulic  engineer  by  studying  critically  the  empirical 
formute  which  have  been  devised  and  selecting  those  which 
are  of  value.  These  are  presented  with  a  description  of  their 
limitations  and  are  accompanied  by  the  necessary  tables  of 
coefficients.  The  twofold  purpose  of  securing  an  accuracy 
consistent  with  the  best  experiments  and  of  simplifying  cal- 
culations has  been  kept  in  mind  throughout  the  book. 

Internal-Combustion  Engine  Manual.  By  F.  W.  Sterling.  4th  ed.  R. 
Beresford,   Washington,   1917.     Cloth,   6x10  in.,   168  pp.     $2. 

This  manual,  representing  the  course  on  internal-combustion 
engines  given  at  the  U.  S.  Naval  Academy,  has  been  rewritten, 
enlarged  and  brought  up  to  date.  It  now  covers  the  theory 
and  practice  of  these  engines  without  including  mathematical 
demonstrations  and  formula.  Particular  attention  is  given  to 
the  engines  used  by  the  Navy  and  to  aviation  engines. 

Manual  of  Military  Aviation.  By  Hollis  Leroy  Muller.  Prepared  for 
the  use  of  Personnel  of  Aircraft  Troops  of  the  Army,  National 
Guard  and  Reserve  Corps;  Members  of  Military  Training  Camps; 
and  Airmen  in  General.  George  Banta  Publishing  Co.,  Menasha, 
Wis.    (copyright   1917).     Cloth,   5x8  in.,   308  pp.,   38   illus.     J2.50. 

Contains  the  theoretical  information  necessary  for  efficient 
military  aviation  service.  Intended  for  use  as  a  textbook  and 
as  a  reference  work. 

Machine  Sliop  Practice.  By  William  B.  Hartman.  D  Appleton  &  Co., 
New  York,  1917.  Cloth,  5x7  in.,  247  pp..  141  illus.,  4  pL.  10  tab. 
Jl.lO. 

A  presentation  of  the  elementary  principles  of  machine-shop 
practice,  intended  for  the  instruction  of  beginners.  Mathe- 
matical calculations  are  confined  to  the  use  of  simple  arith- 
metic. 


Mechanics  of  the  Household.  By  E.  S.  Keene.  A  Course  of  Study  Do- 
voted  to  Domestic  Machinery  and  Household  Mechanical  Appli- 
ances. McGraw-Hill  Book  Co.,  New  York,  1918.  Cloth.  6x8  In., 
391    pp.,    273    illus.,    11    tab.      $2.50. 

This  book  is  intended  to  be  a  presentation  of  the  physical' 
principles  and  mechanism  employed  in  the  equipment  that  has- 
been  developed  for  domestic  convenience.  Equipment  for 
heating,  ventilating,  water  supply,  sewage  disposal,  lighting, 
etc.,  is  described. 

Metallurgical  Calculations.  By  Joseph  W.  Richards  McGraw-HIU 
Book  Co.,   Inc.,   New  York.   1918.     Cloth,    7x10  in.,   69S  pp..   tab.   (6. 

A  convenient  one-volume  edition  of  the  work,  in  which 
errors  occurring  in  earlier  ones  have  been  corrected  and  new 
physical  and  chemical  data  have  been  added. 

Power  Stations  and  Transmission.  By  George  C.  Shaad.  A  Compre- 
hensive Treatise  on  Electric  Power-Station  Equipment.  Design  and 
Management,  and  the  Erection  and  Maintenance  of  Proper  Trans- 
mission Lines.  American  Technical  Society,  Chicago.  1917.  Cloth, 
6x8  in.,   180  pp.,   50  illus.,  3  pi.,   10  tab.     $1. 

Presents  concisely  the  important  features  of  the  topic.  Th& 
treatment  is  largely  descriptive  and  non-mathematical. 

The  Principles,  Operation  and  Products  of  the  Blast  Furnace.     By  J.  E,. 

Johnson.    Jr..    1st    ed.       McGraw-Hill    Book    Co..    New    York,    1918. 
Cloth.   6x9   in..    551   pp..   173   illus.,   23  tab.      $5. 

A  thorough,  detailed  discussion  of  the  operation  of  the  blast 
furnace,  including  both  the  theoretical  principles  and  the  prac- 
tice of  the  present  day.  Completes  the  author's  treatise  on 
the  manufacture  of  pig-iron,  begun  in  his  work  entitled  Blast 
Furnace  Construction. 

The  Principles  of  Sanitary  Tactics.  By  Edward  Lyman  Munson.  A. 
Handbook  on  the  Use  of  Medical  Department  Detachments  and: 
Organizations  in  Campaign.  George  Banta  Publishing  Co.,  Me- 
nasha, Wis.  (copyright  1917).  Cloth,  5x8  in..  305  pp..  13  maps.  In- 
cluding  two   folded   maps   in   cover.      $2.15. 

The  author's  desire  has  been  to  provide  a  text  book  which 
will  standardize  the  methods  of  instructing  line  and  medical 
officers  in  the  tactical  use  of  the  sanitary  service  with  troops 
in  campaign,  and  will  also  give  a  thorough  grounding  in  the 
fundamentals  of  sanitarj-  tactics  as  a  whole. 

Radio  Telephony.  By  Alfred  N.  Goldsmith..  The  Wireless  Press.  Inc.,. 
New  York  (copyright  1918).     Cloth,  6x9  in.,  247  pp  ,  226  illus.     $1.26. 

The  author  has  attempted  in  this  work  to  give  a  full  de- 
scription of  present  methods  of  radio  telephony  and  of  the 
various  types  of  apparatus  employed.  The  first  systematic 
exposition  of  the  subject  to  appear  since  1907. 

The  Science  of  Management.  By  Frederick  A.  Parkhurst.  Published 
by  the  Author,  Cleveland  (copyright  1918).  Cloth.  6x9  in.,  203  pp., 
7    tab.      $3. 

A  textbook  prepared  to  accompany  the  author's  course  of 
thirty  lectures,  delivered  during  1917-18  at  the  Case  School 
of  Applied  Science. 

A  Short  Handbook  of  OU  Analysis.  By  Augustus  H.  Gill.  8th  ed.,  re- 
vised. J.  B.  Lippincott  Co.,  Philadelphia,  (copyright  1918).  Cloth,. 
5x8   in.,    209   pp.,    9   illus. 

This  well-known  manual  is  designed  to  provide  a  concise 
account  of  the  methods  of  applying  the  usual  physical  and 
chemical  tests  to  oils.  The  eighth  edition  has  been  re%'ised, 
descriptions  of  some  new  forms  of  apparatus  included  and 
some  minor  tests  and  new  methods  added. 

Technical  Mechanics.     By   Edward   R.   Maurer.      Statics  and   Dynamics^ 

4th  ed.,  revised  and  enlarged.     John  Wiley  &  Sons,  Inc.,  New  York, 
1917.     Cloth.   6x9   in.,    381   pp..   178   illus.      $2.50. 

A  theoretical  mechanics  written  for  students  of  engineering,, 
in  which  each  subject  discussed  has  a  direct  bearing  on  some 
engineering  problem.  The  book  thus  differs  from  those  com- 
monly called  theoretical  mechanics,  and  is,  on  the  other  hand. 
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dissimilar  to  books  commonly  entitled  applied  mechanics.  The 
fourth  edition  has  in  addition  176  more  problems  and  the 
modification  of  the  articles  on  axle  reactions,  efficiency  of 
machines,  hoists,  gyrostats  kinetics  of  plane  motion,  rolling 
resistance,  kinetics  of  a  body  with  a  fixed  point,  and  the 
dynamics  of  any  motion  of  a  rigid  body. 

Text  Book  of  Advanced  Machine  Work.  By  Robert  H.  Smith.  4th  ed. 
Revised  and  enlarged.  Prepared  for  Students  In  Technical,  Manual 
Training,  and  Trade  Schools,  and  tor  the  Apprentice  and  Machinist 
in  the  Shop.  Industrial  Education  Book  Co.,  Boston  (copyright 
1916).      Cloth,   5xS   in.,   648  pp.,   680  illus..   44   tab.      $3. 

A  continuation  of  the  author's  Principles  of  Machine  Work. 
This  volume  treats  of  engine-lathe  work,  drilling  and  boring 
machines,  grinding,  planing,  milling,  gear  cutting  and  tool 
making.     Careful  explanations  are  given  in  each  ease. 

War  Administration  of  tlie  Railways  in  the  United  States  and  Great 
Britain.  By  Frank  Haight  Dixon  and  Julius  H.  Parmelee.  Car- 
negie Endowment  for  International  Peace,  Division  of  Economics 
and  History.  Preliminary  Economic  Studies  of  the  War.  Oxford 
University  Press,  New  York,   1918.     Paper,  7x10  in.,  155  pp.     $1. 

An  account  of  the  methods  used  in  the  two  countries  and  of 
the  results  achieved  prior  to  December,  1917,  during  the  period 


when  the  American  railways  were  voluntarily  cooperating  with 
each  other.  The  authors  present  a  simple  narrative,  without 
attempting  to  draw  conclusions. 

War-Time  Control  of  Industry.  The  Experience  of  England.  By 
Howard  L.  Gray..  The  Macmillan  Co.,  New  York,  1918.  Cloth, 
5x8   In.,    307   pp.      J1.76. 

A  summary  of  the  development  and  status  of  governmental 
control  of  industry  in  Great  Britain,  arranged  to  show  its  suc- 
cessive stages.  Part  of  the  information  was  collected  for  the 
Commercial  Economy  Division  of  the  Council  of  National  De- 
fense. The  book  concludes  with  a  comparison  of  English  and 
American  experience. 

The  Petroleum  and  Natural  Gas  Keeister.  A  Directory  of  the  Petro- 
leum and  Natural  Gas  Industries  in  the  United  States.  Canada  and 
Mexico.  The  Oil  Trade  Journal,  New  York,  1917-1918.  Cloth,  9x12 
in.,   548  pp.      $12. 

This  work  is  based  on  statements  made  by  officials  of  the 
companies  listed,  and  gives  the  usually  needed  information  as 
to  properties,  capital  stock,  officers,  etc.  The  price  includes 
an  annual  subscription  to  the  Oil  Trade  Journal,  in  each  issue 
of  which  supplemental  data  are  to  be  published. 
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III.,  1918.  Gift  of  Eclipse  Fuel  Engineer- 
ing Company. 

Helicopter  Flying  Machine.  By  J.  Robert- 
son  Porter.     London,  1911.     Purchase. 
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THE  SPRING  MEETING 


THE  Spring  Meeting  of  1918  is  destined  to  go  down  iu 
the  annals  of  the  Society  and  to  become  generally 
known  as  "  The  Great  Worcester  Meeting."  It  was 
great  in  attendance,  with  a  registration  of  472  members  and 
514  guests,  a  total  of  986 — much  the  largest  Spring  Meeting 
of  the  Society;  it  was  great  in  practical  accomplishment  in 
the  interests  of  the  Society  and  its  work,  particularly  in  rela- 
tion to  the  war;  and  it  was  great  in  the  good-fellowship  and 
hospitality  displayed  by  the  citizens  of  Worcester  and  pro- 
vided for  with  such  admirable  care  by  the  members  of  the 
Local  Committee. 

It  was  very  evident  to  those  arriving  that  they  were  expected 
guests  and  that  the  people  of  Worcester  were  prepared  to  ex- 


session.  The  Society  was  particularly  fortunate  in  having 
these  facilities,  and  it  was  a  pleasure  to  the  members  to  be 
able  to  spend  so  much  time  at  the  Institute,  where  inspection 
could  be  made  of  its  lal)oratories,  shops  and  general  equip- 
ment. No  small  part  of  the  pleasure  was  to  be  greeted  there 
by  Dr.  HoUis,  president  of  the  Institute  and  former  president 
of  the  Society. 

The  lai-ge  attendance  at  the  meetings  was  no  doubt  due  in 
part  to  the  fact  that  Worcester  is  the  "  center,"  as  one  speaker 
expressed  it,  "  of  a  circle  of  50  miles  radius,  in  which  is  a 
population  of  4,000,000  people,"  a  large  number  of  whom  are 
engaged  in  the  industries.  It  is  convenient  of  access  to  many 
of  our  members.    Through  the  cooperation  also  of  the  Boston 


Worcester  Polytechnic  Institute  where  the  Members  were  Cordially   Welcomed  and  Most  of  the 

Professional  Sessions  were  Held 


tend  a  royal  welcome.  Throughout  the  city,  in  every  business 
window,  was  displayed  an  artistic  placai-d  bearing  the  emblem 
of  the  Society  and  announcing  the  convention.  For  days  pre- 
vious there  had  been  articles  on  the  Society  and  its  meeting 
in  the  daily  press,  and  it  should  be  said  in  this  connection  that 
the  publicity  both  before  and  during  the  convention,  due  to 
the  effective  work  of  the  local  Printing  and  Publicity  Com- 
mittee, was  the  most  extensive  the  Society  has  ever  re- 
ceived. 

In  the  Hotel  Bancroft,  the  headquarters,  a  large  electric 
sign  heralded  the. meeting,  and  at  the  registration  desk  every 
one  received  a  handsome  brochure  and  entertainment  program 
issued  by  the  local  conmiittee.  The  ballroom  of  the  hotel  was 
appropriately  decorated,  as  shown  in  the  view  on  the  follow- 
ing page. 

Professional  sessions,  however,  were  mainly  held  in  the  sev- 
eral large  halls  of  the  Worcester  Polytechnic  Institute,  splen- 
didly adapted  for  this  purj^ose.  Here  the  decorations  were 
simple  but  effective,  comprising  the  flags  of  the  Allies.  The 
opening  session  was  in  the  large  new  gymnasium  of  the  Insti- 
tute, and  on  the  first  day  of  the  meeting  luncheon  was  served 
in  the  electrical  engineering  laboratories.  These  laboratories 
are  large  and  extensively  equipped,  easily  affording  space  for 
serving  the  four  hundred  or  more  in  attendance  at  the  first 


Local  Section,  the  Providence  Engineering  Society  and  the 
New  York  Section,  delegations  came  to  the  meeting,  which 
swelled  the  attendance. 

Professional  Sessions 

An  account  of  the  several  sessions  is  given  in  this  number  of 
The  Journal,  and  one,  on  The  Economical  Use  of  Fuel,  re- 
sulted in  so  large  an  amount  <?£■  contributed  discussion  of  vital 
importance  to  the  fuel  question  at  the  present  time  that  it  has 
been  made  a  supplement  to  The  Journal,  issued  as  Part  2  of 
the  present  number.  The  spirit  of  the  war  and  the  service 
which  the  engineer  must  render,  not  only  as  a  citizen,  but  be- 
cause of  his  special  attainments,  pervaded  the  whole  meeting. 
The  papers  at  the  New  England  Day  Session  on  Wednesday 
very  largely  discussed  war  problems,  and  at  the  meeting  on 
Emergency  Technical  War  Training  on  Thursday  there  were 
ringing  addresses  which  enthused  the  audience  and  impressed 
all  with  the  responsibilities  which  must  be  assumed  in  prepar- 
ing men  for  technical  service.  There  were  the  usual  technical 
papers  on  general  subjects  and  an  interesting  session  at  the 
Norton  Companies'  plants,  the  latter  relating  to  the  housing 
of  workmen  and  employees  and  work  for  the  betterment  of 
conditions  existing  among  en^loyees  and  of  their  relations  to 
their  firms. 
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Ballroom  of  Hotel  Banckoft  Decokated  for  the  Meeting 


Spring  Meeting  Entertainment 

It  was  the  evident  purpose  of  the  Looal  Committee  at 
Worcester  that,  however  restricted  transportation  facilities 
might  be  in  the  future,  every  one  at  the  Worcester  meeting, 
at  least,  should  have  an  opportunity  to  ride.  Special  trolley 
cars  were  provided  and  owners  of  automobiles  in  the  city 
freely  contributed  their  machines  so  that  every  visitor  was 
transported  to  or  from  the  points  which  he  wished  to  visit. 
Besides  this,  there  were  automobile  trijDS  for  the  ladies  and  the 
memorable  all-day  trip  on  Friday,  which  were  enjoyed  to  the 
fullest  extent. 

While  automobiling  was  a  characteristic  feature,  it  was, 
however,  only  incidental  to  the  several  social  affairs  which  the 
Committee  provided.  These  opened  brilliantly  on  Tuesday 
evening,  following  the  more  formal  proceedings  at  the  hotel, 
by  a  reception  at  the  Art  Museum  and  a  dance  at  the  Woman's 
Club  building  adjoining,  which  is  one  of  the  fine  club  buildings 
of  the  country.  This  was  the  first  affair  of  the  kind  ever  held 
in  the  beautiful  rooms  of  the  Museum,  and  it  made  a  most 
favorable  impression  upon  every  one  as  the  initial  event  of  the 
convention.  Exquisite  music  was  rendered  by  Boston  opera 
players.  Tuckerman  Hall,  where  the  dance  was  held  in  the 
Woman's  Club  Building,  was  attractively  decorted  with  huge 
masses  of  peonies  and  roses.  Dancing  continued  untO  a  late 
hour  and  refreshments  were  served  throughout  the  evening. 


Trip  to  the  Norton  Companies'  Plants 

On  Thursday  noon  the  members  and  guests  were  conveyed 
either  by  automobUe  or  special  train  to  the  Norton  Companies' 
plants,  where  a  bountiful  buffet  lunch  was  served  in  Plant  6 
dining  room.  Trips  were  projected  for  the  afternoon  to  the 
model  homes  of  the  Norton  employees  at  Indian  HiU;  to  the 
company's  farm  gardens  and  to  various  departments  of  the 
manufacturing  plants,  especially  that  of  the  Norton  Grinding 
Company,  to  witness  a  demonstration  of  grinding  machines  on 
Government  work.  The  weather  was  rainy  during  the  early 
part  of  the  afternoon,  so  that  these  plans  could  not  be  fuUy 
carried  out.  Nevertheless,  between  showers  several  trips  were 
made,  and  the  afternoon  was  pleasantly  spent. 

It  may  be  of  interest  to  add  that  the  large  new  athletic  field 
and  ball  grounds,  which  were  pointed  out  to  the  visitors,  have 
since  been  dedicated  by  a  large  meet  of  the  employees  at 
which  athletic  games  were  held. 

Coincident  with  the  trips  mentioned   was  the   professional 


session,  at  which  valuable  information  was  given  about  the 
employees"  service  work  of  the  Norton  Companies,  a  report  of 
which  appears  elsewhere  in  this  number. 

Delightfil  Evening  at  the  Worcester  Country  Club 

On  Thursday  evening  was  the  garden  party  at  the  Worcester 
Country  Club,  the  closing  festivity.  The  location  of  the  club, 
with  its  broad  view  of  green  slopes  and  foliage,  is  ideal,  and 
the  long  evenings  of  daylight  which  we  are  now  enjoying  con- 
tribute greatly  to  the  success  of  an  evening  party  such  as  was 
here  held.  The  club  building  has  a  large  tiled  terrace,  where 
a  buffet  sirpper  was  served.  The  decorations  were  elaborate, 
and  had  been  made  under  the  direction  of  a  Worcester  archi- 
tect, to  give  the  effect  on  the  terrace  of  an  Italian  garden,  with 
well  curb,  statuary,  and  shrubbery  and  flowers,  the  latter 
massed  against  a  temporary  wall  which  had  been  erected  on 
one  side  of  the  terrace  or  intertwined  in  treUises  about  the 
other  three  sides.  Every  service  table  bore  a  large  bouquet 
of  roses,  and  it  should  be  said  that  the  luncheon  was  admirably 
ser\'ed,  without  crowding,  although  it  was  estimated  that  there 
was  an  attendance  of  600  people.  Music  on  the  lawn  was  sup- 
plied by  the  well-known  Reeves  American  Band  of  Providence, 
and  later  in  the  evening  an  orchestra  in  the  main  hall  of  the 
club  supplied  music  for  dancing. 

Throughout  the  evening  members  gathered  in  groups  about 
the  verandas  or  on  the  lawn  and  enjoyed  to  the  utmost  the 
opportunity  for  a  social  time,  and  were  unanimous  in  saying 
that  it  was  one  of  the  most  successful  social  events  they  had 
ever  attended. 

Entertainment  for  the  Ladies 

Wednesday,  the  first  fuU  day  of  the  meeting,  was  strictly 
a  business  day,  with  sessions  morning,  afternoon  and  evening. 
AU-day  entertainment,  therefore,  was  provided  for  the  ladies 
under  the  guidance  of  the  Woman's  Committee,  of  which  Mrs. 
R.  Sanford  RUey  was  chairman,  assisted  by  the  wives  of  the 
Worcester  membership.  At  ten  o'clock  in  the  morning  auto- 
mobiles left  the  Bancroft  Hotel  bearing  the  ladies  to  an  inter- 
esting exhibit  at  the  Crompton  and  Knowles  Loom  Works, 
where  fancy  looms  were  in  operation.  This  was  followed  by 
a  motor  ride  around  Lake  Quinsigamond  and  to  Shrewsbury 
for  a  call  at  Iristhorpe,  the  summer  home  of  Major  and  Mrs, 


SIain  Street  and  City  Hall.  Characteristic  of  Wobcesteb's 
Business  Section 
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Homer  Gage,  where  the  visitors  were  afforded  the  opportunity 
to  see  the  magnificent  gardens  and  landscape  architecture  of 
the  estate. 

The  plant  of  the  Worcester  Corset  Company  was  the  next 
stopping  place.  This  is  one  of  the  model  factories,  not  only  of 
Worcester,  but  of  the  country.  Although  its  main  buildings 
were  erected  several  years  ago,  its  features,  with  respect  to 
cleanliness,  ventilation  and  general  hygienic  and  attractive  sur- 
roundings, are  comparable  to  the  best  that  is  to  be  found  any- 
where. The  guests  were  received  by  Mr.  E.  Seward,  treasurer 
of  the  company,  and  lunch  was  served  in  the  main  dining  room. 
Each  table  was  decorated  by  flags  of  the  allied  nations,  with 
a  carnation  at  each  cover.  After  lunch  the  guests  inspected 
the  factory  and  the  specially  arranged  exhibit  of  the  com- 
pany's products. 

The  next  event  was  the  trip  to  the  Tatnuck  Country  Club, 
where  tea  was  served  and  the  guests  spent  an  hour  in  enjoy- 
ment of  the  club  house  and  grounds.  The  interior  was  beauti- 
fully decorated  by  bouquets  of  rare  flowers  contributed  by 
Mrs.  Charles  H.  Morgan,  wife  of  the  late  Charles  H.  Morgan, 
former  president  of  the  Society. 

In  the  evening,  during  the  professional  session,  a  bridge 
party  was  arranged  at  the  Bancroft  in  which  many  of  the 
ladies  participated. 

Thursday  was  a  patriotic  day,  sjmbolized  by  a  visit  to  the 
famous  Salisbury  mansion,  built  by  Stephen  Salisbury  in  1770 
and  now  used  as  headquarters  for  the  Red  Cross.  At  noon  the 
party  was  taken  to  the  plants  of  the  Norton  Companies  to  join 
with  the  engineers  at  luncheon  and  in  the  inspection  of  the 
interesting  features  of  the  Norton  Companies'  plants. 

The  ladies  who  attended  the  Worcester  meeting  were  most 
appreciative  of  the  reception  which  they  had  received  and  the 
care  and  thought  which  had  been  displayed  by  the  wives  of 
the  Worcester  members  in  making  their  stay  at  Worcester 
so  enjoyable. 

The  Automobile  Trip  on  Feid.w 

Members  were  warned  to  be  on  hand  early  on  Fridav  morn- 
ing to  secure  their  assignment  to  cars  for  the  all-day  trip  to 
Camp  Devens,  Lexington,  Concord  and  the  Wayside  Inn. 
The  guests  were  there  and  started  on  time,  but  shortly  after 
it  began  to  rain,  and  at  times  during  the  forenoon  there  was  a 


Abt  Museum  \mieke  Keception  was  held  on  Tuesday  Eveninq 

downjjour  which  resulted  in  some  delay  and  difficulty  in  get- 
ting about  when  Camp  Devens  was  reached. 

The  visitors  were  to  witness  an  artillery  exhibit,  and  about 
twenty  cars  reached  the  artillery  grounds,  but  fortunately, 
rather  than  unfortunately,  the  others  did  not  reaeli  this  point, 
for,  owing  to  the  muddy  condition  of  the  road  leading  to  the 
field,  it  would  have  been  difficult  not  only  to  have  made  the 
trip,  but  to  arrange  for  the  parking  of  the  cars.  Toward 
noon  the  showers  abated  while  the  company  waited  for  lunch, 
and  in  the  afternoon  the  skies  cleared  and  the  balance  of  the 
trip  was  made  under  ideal  weather  conditions. 

Camp  Devens  was  a  revelation  to  many  of  the  party,  who 
realized  what  equipment  was  required  for  water  supply, 
sewerage,  heat,  etc.,  in  addition  to  the  visible  buildings. 

Luncheon  was  served  promptly  at  the  appointed  time  in  one 
of  the  dining  halls,  each  person  bearing  his  tray  and  being 
served  in  a  manner  akin  to  what  might  be  devised  by  an  expert 
scientific  manager— an  example  that  might  well  be  studied  by 
manv  who  have  attempted  to  conduct  similar  functions  on  a 
much  smaller  scale. 

After  continuing  through  Concord  and  Lexington  most  of 
the  party  returned  by  the  way  of  the  Wayside  Inn,  where  tea 
was  served  and  another  delightful  hour  was  spent  in  the  in- 
spection of  this  quaint  and  historic  hostelrj'. 


Norton  Company's  Administration  Building,  where  Session 
WAS  held  on  Friday  Afternoon 


General  and  Local  Committees 

The  professional  sessions,  as  usual,  were  in  charge  of  the 
Committee  on  Meetings  of  the  Society,  L.  P.  Alford,  chairman. 
The  chairmen  of  the  local  committees  having  the  general  direc- 
tion of  the  convention  were  as  follows: 

General  Committee,  George  I.  liookwood  (Paul  B.  Morg.in ; 
vice-chairman.  Howard  P.  Fairfield,  secretary,  William  W.  Bird, 
treasurer):  Reception,  John  W.  Higgins ;  Women's  Committee, 
Mrs.  R.  Sanford  Riley  :  Hotel,  R.  C.  Cleveland ;  Transportation, 
James  F.  Healey  (John  P.  Coghlin.  vice-chairman)  :  Automobile, 
John  C.  Harvey;  Finance,  William  W.  Bird;  Entertainment, 
George  N.  Jeppson  ;  Printing  utitl  Puhlicity,  Howard  W.  Dunbar; 
Chamber  of  Commerce,  Charles  E.  Hildreth. 

Various  sub-committees  and  individuals  comprising  the 
membership  of  the  above  committees  were  directly  in  charge 
of  the  several  events  of  the  meeting;  and  in  fact  the  whole 
Worcester  membership  and  their  wives,  and  many  other  of  the 
local  people  personally  helped  to  make  the  meeting  the  great 
success  that  it  was.  Everyone  in  attendance  was  enthusiastic 
in  his  praise  and  pronounced  the  gathering  one  long  to  be 
remembered. 


OPENING  SESSION 


ON  Tuesday  evening  the  first  gathering  was  lield 
in  the  ballroom  of  Hotel  Bancroft  and  constituted  a 
reception  to  the  visitors  by  the  Worcester  Chamber 
of  Commerce,  of  which  R.  Sanford  Riley,  Mem.Am.Soc.M.E., 
is  president.  Mr.  Riley  greeted  all  present  in  behalf  of  the 
men  of  Worcester  who  make  up  the  membership  of  the 
Chamber,  saying  in  part : 

"  You  will  find  our  city  interesting  in  many  ways.  First  of 
all  on  account  of  its  geographical  situation.  It  is  called  a  one- 
street  town,  because  the  main  street  runs  along  a  valley  with 
comparatively  little  level  space  at  either  side  for  cross  streets. 
Our  200,000  population  is  strung  out  over  a  length  of  nearly 
nine  miles.  But  the  part  of  Worcester  that  is  the  most  sig- 
nificant to  engineers  is  the  section  parallel  with  Main  Street 
where  the  industrial  buildings  stand.  Mr.  Washburn  will 
speak  later  about  the  influence  these  early  manufacturing 
buildings  had  in  bringing  to  Worcester  the  infant  industries 
which  have  now  made  the  city  famous. 

"  The  ladies  have  even  had  to  come  to  Worcester  for  such 
fundamental  equipment  as  is  required  in  the  kitchen,  for  what 
kitchen  is  complete  without  some  wire-goods  device  made  from 
Worcester  drawn  wire.  Machine  shops  all  over  the  country 
send  to  us  for  their  lathes,  drills,  grinding  machines,  planers 
and  shapers.  When  one  writes  a  letter  he  mails  it  in  a 
Worcester-made  enveloiie.  Certainly  the  clothes  one  wears 
could  not  be  woven  without  some  of  Worcester's  looms. 
Shafting  is  driven  by  Worcester  belts  and  trucks  by  Worcester 
chains.  People  travel  in  Worcester-built  cars,  both  railroad 
and  trolley.  Every  one  has  come  in  intimate  contact  •  with 
grinding  wheels  from  Worcester  because  even  if  he  does  not 
require  them  for  giant  rolls  or  machine-shop  work  his  dentist 


forces  them  on   to  you  and  into  you  where  you  feel  them 
most.     Our  houses  have  Worcester  inigs  and  carpets." 

Mr.  Rilej'  referred  to  the  splendid  enthusiasm  which  Wor- 
cester had  displayed  in  its  campaigns  for  activities  connected 
with  the  war  and  said  this  combination  of  cooperation  and 
determination  was  its  greatest  asset.  He  hoped  that  the 
visitors  would  catch  something  of  this  spirit  of  Worcester. 
They  had  a  very  hearty  welcome  and  a  most  cordial  greeting 
from  their  friends  of  the  city. 

The  chairman  then  introduced  Mayor  Pehr  G.  Holmes,  who 
gave  every  one  present  assurance  of  the  pleasure  which  the 
citizens  of  Worcester  felt  in  welcoming  a  body  such  as  that 
represented  by  the  mechanical  engineers  who  were  in  at- 
tendance. 

President  Charles  T.  Main,  responding,  presented  the  thanks 
of  the  Society  to  Worcester  for  its  invitation  to  hold  its  con- 
vention in  the  city  and  for  the  hearty  way  in  which  the  Society 
was  received.  He  knew  that  the  visiting  members  were  in  good 
hands  with  Dr.  Ira  N.  Hollis,  their  past-president,  as  chairman 
of  the  Worcester  Public  Safety  Committee. 

Hon.  Charles  G.  Washburn,  president  of  the  Worcester 
Polytechnic  Institute  Corporation  and  ex-eongressman,  gave 
an  address  on  the  Growth  of  an  Industrial  City,  a  report  of 
which  is  here  given.  Following  the  address  the  members  and 
guests  were  conveyed  by  automobile  to  the  Worcester  Art 
Museum,  where  a  reception  was  held  and  an  opportunity  was 
given  to  view  the  remarkably  fine  collection  of  paintings, 
statuary  and  art  objects.  In  close  proximity  to  the  Art 
Museum  is  the  Worcester  Woman's  Club  House,  where,  in 
Tuckerman  Hall,  beautifully  decorated  for  the  occasion,  was 
held  a  dance. 


THE  DEVELOPMENT  OF  AN  INDUSTRIAL  CITY 

By  HOX.  CHARLES  G.  WASHBURN,  WORCESTER,  MASS. 


I  OWE  it  rather  to  the  too  favorable  opinion  of  some  of  my 
friends  in  this  Society  than  to  any  power  of  my  own  to 
either  interest  or  instruct  that  I  have  the  honor  to  address  this 
distinguished  audience  this  evening. 

The  Development  of  an  Industrial  City  is  the  theme  of 
my  discourse;  and,  as  this  meeting  is  held  in  Worcester,  it  is 
very  natural  that  I  should  confine  myself  to  the  development 
of  industrial  Worcester,  typical,  perhaps,  of  all  New  England 
communities  of  like  character,  excepting  that  no  one  industry 
has  exclusively  absorbed  its  energies. 

The  first  record  of  any  mill  in  Worcester  is  that  of  Capt. 
John  Wing  who  had  a  saw  and  grist  mill  on  Mill  Brook,  near 
Lincoln  Square,  in  1685. 

The  first  manufactured  product  in  Worcester  was  potash, 
made  quite  extensively  in  1760.  This  gave  the  colonies  an 
article  of  export  with  which  to  pay  for  manufactures  imported 
from  Great  Britain.  Isaiah  Thomas  manufactured  paper  here 
in  1785. 

There  was  an  iuci-ease  in  the  variety  of  manufactures  in 
Massachusetts  early  in  the  nineteenth  century  because  of  the 
embargo  declared  in  December,  1807,  and  to  the  complica- 
tions then  existing  between  this  country  and  France  and  Eng- 
land which  led  to  an  almost  complete  stoppage  of  importations, 
and  manufactories  of  cotton  goods,  woolen  goods,  iron,  glass, 
pottery  and  other  articles  rapidly  sprang  into  existence.  Some 
idea  of  the  advancement  of  the  world  at  this  time  from  the 


engineering  standpoint  may  be  gained  from  the  fact  that  the 
Academy  of  Science  in  France  when  consulted  by  Napoleon 
at  the  beginning  of  the  century  as  to  the  steamboat  spoke  of 
it  as  a  "  mad  idea,  a  gross  error,  an  absurdity."  When  Ful- 
ton's first  steamboat  made  the  trip  from  New  York  to  Albany 
in  1807,  it  happened  to  be  the  17th  of  August,  which  caused 
many  preachers  to  curse  the  machine  on  the  ground  that  seven- 
teen was  the  total  of  the  horns  and  the  seven  heads  of  the 
beast  of  the  Apocalypse. 

Manufacturing  Advantages 

In  1823  attention  was  called  to  the  advantages  possessed  by 
Worcester  which  should  make  it  a  large  manufacturing  center. 
Encouragement  was  found  in  the  fact  that  towns  in  the  interior 
of  England,  with  no  great  local  advantages,  contained  from 
10,000  to  15,000  inhabitants,  and  that  since  the  introduction  of 
steam  power,  a  population  of  from  80,000  to  100,000  had  been 
reached.  It  was  stated  that  Worcester  would  soon  be  at  the 
head  of  canal  navigation,  and,  in  addition,  her  "  inexhaustible 
store  of  anthracite  coal,  well  calculated  for  steam  engines," 
was  referred  to  as  being  of  the  greatest  value.  There  were 
deposits  of  coal  here  and  a  company  was  organized  in  1829  to 
work  them,  but  it  was  found  to  be  too  impure  for  economical 
use. 

Peat,  too,  was  found  in  the  meadows  about  Worcester,  and 
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in  1856  it  was  used  to  some  extent  as  a  substitute  for  wood 
and  coaJ. 

In  June,  1827,  Worcester  is  spoken  of  as  containing  "  the 
largest  paper  mills,  belonging  to  Elijah  Burbank,  five  ma- 
chine shops,  at  which  great  quantities  of  machinery  of  various 
kinds  are  made;  one  small  cotton  factory,  a  lead  aqueduct 
factory  and  other  works  of  minor  note." 

Use  of  Water  Power 

Worcester,  unlike  many  other  manufacturing  cities  of  New 
England,  has  alwaj-s  been  without  any  great  water  power. 
Commenting  upon  this  fact,  a  citizen  of  Worcester  said  some 
time  before  1835,  to  Samuel  Slater,  who  had  mills  in  the  ad- 
joining town  of  Webster :  "  We  shall  never  be  a  manufacturing 
town  in  Worcester  because  we  have  so  little  water  power." 
Mr.  Slater  said  in  reply :  "  You  may  live  to  see  the  time  when 
Worcester  will  need  all  the  water  of  Mill  Brook  to  provide 
the  steam  for  her  steam  engines."  While  it  is  true  that  we 
have  no  great  water  power  here,  it  is  interesting,  and  I  think 
to  most  people  a  rather  surprising  fact,  that  the  small  streams 
tributary  to  the  Blaekstone  River  have  played  a  most  impor- 
tant part  in  making  possible  manufacturing  enterprises  which 
have  subsequently  developed  to  a  considerable  size. 

If  I  were  asked  to  give  the  reasons  for  Worcester's  growth 
i)i  manufactures,  I  should  mention  as  one  of  them  the  un- 
usual opportunities  offered  to  mechanics  to  begin  business  in  a 
small  way  without  incurring  the  risk  incident  uj)on  the  erection 
and  equipment  of  a  shop.  Had  this  not  been  the  ease,  many 
individual  companies  and  corporations  doing  today  a  large 
business  could  never  have  started. 

Many  incidents  might  be  given  of  individuals  who  have  be- 
gun with  one  machine,  gradually  increasing  their  business  until 
it  has  reached  a  considerable  magnitude.  Growth  of  this  kind 
is  likely  to  be  permanent.  It  would  be  almost  literally  true  to 
say  that  there  is  no  large  manufacturing  business  long  estab- 
lished in  Worcester  that  has  not  at  some  time  in  its  history 
occupied  one  or  another  of  the  buildings  erected  for  rent  with 
power  to  a  number  of  tenants.  There  are  some  exceptions, 
but  they  are  few. 

Another  very  important  condition  has  been  that  of  abundant 
transportation  facilities,  beginning  in  1828,  with  the  Blaek- 
stone canal,  connecting  Worcester  and  Providence,  and  fol- 
lowed by  the  railroads  connecting  Worcester  with  Boston  in 
1831,  with  Springfield  in  1839,  with  Norwich  in  1840,  with 
Providence  in  1847,  with  Nashua  in  1848.  It  will  thus  be 
seen  that  from  an  early  date  Worcester  had  the  advantage  of 
the  best  railroad  facilities  existing  at  the  time,  which,  with 
the  introduction  of  steam  power,  made  certain  her  rapid 
growth  as  a  manufacturing  city.  Thirty  years  ago  there  was 
not  only  direct  communication  with  all  points  north  and  south, 
but  there  were  five  outlets  and  thirteen  different  lines,  more  or 
less,  affording  direct  communication  with  the  West. 

Of  course,  manufacturing  here,  as  elsewhere,  was  dependent 
almost  exclusively  upon  water  or  horse  power  until  1840. 
William  A.  Wheeler  is  said  to  have  had  a  steam  engine  of  some 
sort  to  run  a  fan  in  his  foundry,  but  in  1831  or  1832  he  aban- 
doned this  engine  and  substituted  horse  power,  which  he  used 
until  1840,  when  he  put  in  another  engine.  He  is  credited  with 
having  the  first  steam  engine  employed  in  the  state  west  of 
Boston. 

Industrial  Growth 

It  will  obviously  be  impossible  to  treat  in  any  detail  the 
development  of  all  of  the  manufacturing  plants  in  Worcester. 


The  story  of  each  of  them  is  full  of  romantic  interest.  I  must 
content  myself,  however,  with  dealing  with  a  few  of  them, 
typical,  perhaps,  of  all.  It  is  always  interesting  to  know  why 
a  business  is  located  where  we  happen  to  find  it,  and  there  is 
usually  a  good  reason. 

Among  the  most  important  industries  in  Worcester  is  the 
manufacture  of  machine  tools.  The  founder  of  this  industry 
here  was  named  Samuel  Flagg,  or,  as  he  was  more  familiarly 
known,  "  Uncle  Sammy  Flagg."  He  had  a  inaehine  shop'  in 
West  Boylston,  a  neighboring  town,  and  moved  to  Worcester 


Hon.  Charles  G.  Wasiibubn 

in  1839  in  order  that  he  might  save  the  cartage  of  his  castings  ' 
to  his  machine  shop  in  West  Boylston,  where  he  built  tools  and 
cotton  machinery  from  patterns  made  by  William  A.  Wheeler. 
Mr.  Flagg  hired  room  and  power  in  what  was  then  known  as 
Court  Mills,  built  on  that  triangle  of  land  bounded  by  Main, 
Union  and  Old  Market  Streets,  and  adjacent  to  Lincoln  Square. 
He  had  no  planer  when  he  commenced ;  the  work  was  done  by 
hand  chipping  and  filing.  Court  Mills  was  the  cradle  of  the. 
machine-tool  industrj-  in  Worcester,  and  Mr.  Flagg  rocked 
the  cradle.  To  his  men  and  apprentices  and  to  those  who,  in 
turn,  served  them,  can  be  traced  almost  all  of  the  concerns  now 
engaged  in  this  business. 

Manufacture  op  Looms, 

The  manufacture  of  looms  has  for  many  years  occupied  a 
prominent  place  in  Worcester,  and  it  owes  its  location  here  to 
a  very  trivial  circumstance.  In  1836  William  Crompton,  then 
thirty  years  old,  a  native  of  Lancashire,  England,  came  to 
Taunton,  Mass.,  and  went  from  there  to  Lowell  at  the  request 
of  the  Middlesex  Mills,  where  he  applied  his  patented  fancy 
harness  motion,  and,  for  the  first  time,  wove  fancy  woolens  by 
power.  The  late  Samuel  Davis  soon  after  this  happened  to 
meet  Mr.  Crompton  at  a  hotel  in  Boston.  Mr.  Crompton  told 
him  that  he  wanted  to  find  someone  to  build  his  looms  and  ex- 
pected to  make  a  contract  at  Lowell.  Mr.  Davis  suggested  that 
Worcester  would  be  a  good  place  to  build  the  looms.  Mr. 
Crompton  came  here  and  made  an  arrangement  with  Messrs. 
Phelps  and  Bickford  to  build  looms  upon  royalty.     It  was 


526 


ACCOUNT  OF  THE  SPRING  MEETING 


The  Journal 
Am.Soc.M.E. 


in  this  way  that  the  seed  of  the  loom  business  was  phmted  in 
Worcester. 

In  1847  the  late  L.  J.  Knowles  commenced  the  manufacture 
of  cotton  warp  at  Spencer,  and  subsequently  was  engaged  in 
the  manufacture  of  satinets  in  Warren.  He  made  some  im- 
provement on  the  looms  he  was  then  running,  and  operated 
the  germ  of  the  mechanism  of  the  fancy  looms  which  were  later 
built  by  his  company,  which  moved  to  Worcester  in  1866.  In 
1897  these  two  indus- 
tries were  consolidated 
under  the  names  of 
Crompton  and  Knowles 
Loom  Works  with 
which  the  name  of 
Worcester  is  associated 
the  world  over. 

Perhaps  I  may  be 
permitted  to  diverge  at 
this  point  to  consider 
for  a  moment  the  gene- 
a  1  o  g  y  of  business. 
Every  manufacturing 
enterprise,  like  individ- 
uals, has  ancestors  and 
often  descendants,  al- 
though we  know  of 
some  that  have  been 
ehUdless.  It  is  a  very 
natural  thing  that  the 
late  George  Cromp- 
ton, a  manufacturer  of 
looms,  should  have  be- 
come interested  in  de- 
veloping a  loom  for 
weaving  Brussels  car- 
pets by  power.  This 
led  to  the  organization 
of  The  Crompton  Car- 
pet Company,  of  which 
M.  J.  Whittall  was  the 
superintendent.  This 
association  led  to  the 
subsequent  absorption 
of  the  business  by  Mr. 
Whittall. 

But  this  is  not  all; 
one  of  George  Cromp- 
ton's  associates,  and  a 
man  of  great  inventive 
capacity  was  Horace 
Wymau.  His  son,  H. 
Winfleld  Wyman,  and 
Wyman  F.  Gordon,  a 
son  of  another  of  Mr. 

Crompton's  associates,  began  in  188.3  the  manufacture  of 
forgings  for  parts  of  looms,  such  as  crankshafts,  shuttle- 
box  binders,  and  other  forgings  used  in  the  manufactui'e 
of  this  class  of  machinery.  That  business  has  developed 
into  the  Wyman-Gordon  Company,  whose  products  are  now 
known  in  every  part  of  the  country.  It  may  truthfully  be 
said  that  if  Samuel  Davis  had  not  accidentally  met  William 
Crompton  in  Boston  in  1840,  the  loom  industry,  carpet  indus- 
try, and  the  Wyman-Gorden  drop-forgings  plant  might  never 
have  existed  here  and  the  manufacturing  aspect  of  the  city 
would  have  been  far  different  than  at  present. 


The  Wire  Business 

Perhaps  Worcester  is  as  closely  associated  with  the  develop- 
ment of  the  wire  business  as  with  any  other.  This  was  begun 
in  Worcester  in  August,  1831,  by  Ichabod  Washburn  and  Ben- 
jamin Goddard,  on  a  small  water  privilege  on  what  was 
known  as  ^Mill  Brook,  where  they  manufactured  wire  and  wood 
screws.     There  is  an  interesting  incident  connected  with  the 

early  history  of  the 
business  which  il- 
lustrates the  great  im- 
portance of  compara- 
tively triflng  circum- 
stances. 

It  seems  that  some 
time  during  the  year 
1831,  Mr.  Washburn, 
Mr.  Goddard  and  Gen- 
eral Heard  visited 
North  Providence, 
where  three  brothers  by 
the  name  of  Read  were 
making  wood  screws. 
An  arrangement  was 
made  with  them  and 
they  moved  their  screw 
machinery  to  Worcester 
on  a  canal  boat.  The 
journey  occupied  three 
da^'s.  The  business  was 
conducted  here  under 
the  patronage  of  Wash- 
burn and  Goddard,  at 
the  Northville  wire  mill. 
At  some  time  between 
April,  1836,  and  March, 
1837,  the  screw  busi- 
ness was  moved  back  to 
Providence  on  a  canal 
boat  and  ultimately  be- 
lame  the  nucleus  of  the 
Eagle,  now  the  Ameri- 
can Screw  Company. 
H  a  d  the  differences 
been  adjusted  —  and 
they  were  probably 
trifling — the  business  of 
the  American  Screw 
Company  might  have 
been  developed  in  Wor- 
cester rather  than  in 
Providence. 

Washburn  and  God- 
dard also  made  card 
wire:  indeed,  the  demand  for  card  wire  was  probably  the  leason 
why  the  business  started  in  this  \icinity.  The  manufacture  of 
cards  was  a  very  ancient  industry.  Tacks  were  first  used  in 
making  hand  cards,  and  the  industry  in  the  neighboring  town 
of  Leicester  dates  back  to  1785.  The  card  wire  had  been  im- 
ported from  England.  From  a  report  of  Albert  Gallatin,  then 
Secretary  of  the  Treasury,  made  in  1810,  it  appeared  that  the 
demand  for  cards  was  twice  as  much  in  1809  as  in  1808,  and 
was  increasing.  Then  this  statement  was  made :  "  The  wire  is 
imported,  and  serious  inconvenience  would  attend  the  stoppage 
of  the  supply,  although  the  numufacture  might  and  would  be 
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immediately  established  to  supply  all  demands  if  the  same  duty 
were  laid  on  wire,  now  free,  as  on  other  articles  of  the  same 
material."' 

In  1835  Ichabod  Washburn  moved  to  the  fourth  privilege  on 
Mill  Brook,  the  present  location  of  the  North  Works  of  the 
American  Steel  and  Wire  Company.  From  1837  until  1847 
he  purchased  in  Sweden  his  wire-rod  billets.  These  were 
rolled  into  wire  rods  at  Fall  River,  Troy  and  Windsor  Locks, 
Conn.,  which  were 
brought  to  Worcester  to 
be  drawn  into  wire. 
The  inconvenience  of 
having  rolling  done  at  a 
distance  led  Ichabod 
and  his  brother  Charles, 
in  1847,  to  locate  a 
rolling  mill  at  Quinsiga- 
mond,  the  eighth  priv- 
ilege on  Mill  Brook, 
now  the  South  Works 
of  the  American  Steel 
and  Wire  Company. 

The  manufacture  of 
music  wire  in  1850;  the 
introduction  of  continu- 
ous tempering  in  1856 ; 
the  manufacture  of 
crinoline  wire  in  1859 ; 
the  introduction  of  con- 
tinuous cleaning  and 
galvanizing  in  1860 ; 
the  use  of  the  continu- 
ous rolling  mill  in  1869, 
mark  the  consijicuous 
products  and  processes 
up  to  1870. 

The  introduction  of 
bessemer  steel  about 
1876  created,  as  is  well 
known,  a  revolution  in 
the  wire  business,  and 
furnished  a  better  and 
cheaper  material  for 
many  purposes,  among 
them,  and  in  the  wire 
business  chief  among 
them,  for  the  manufac- 
ture of  barbed  wire. 


Factor  ,  in    City's 
Growth 


In  the  spring  of  1876, 
upon  the  urgent  advice 

of  Charles  F.  Washburn,  an  offlcer  of  the  company,  who  be- 
lieved that  the  introduction  of  barbed  wire  would  solve  the 
fencing  problem  for  the  farmers  of  the  West,  the  Washburn- 
Moen  Manufacturing  Company  caused  automatic  machinery  to 
be  constructed  and  patented,  and  in  conjunction  with  Isaac  L. 
Ellwood  of  DeKalb,  111.,  acquired  control  of  the  underlying 
barbed-wire  patents.  The  amount  of  barbed  wire  manufac- 
tured in  the  country  increased  from  five  tons  in  1874  to  about 
150,000  tons  in  1888.  Its  effect  upon  the  business  of  the  Wash- 
bum  and  Moen  Company  may  be  measured  by  an  increase  in 
the  number  of  operatives  from  700  in  1875  to  2100  in  1880. 


Among  the  first  experiments  with  the  telephone  were  those 
at  the  Washburn  and  Moen  Works.  A  memorandum  found 
among  the  papers  of  the  late  Charles  F.  Washburn  states  that 
the  first  experiments  in  talking  through  a  telephone  wire  on 
the  premises  of  the  Washburn  and  Moen  Manufacturing  Com- 
pany were  in  the  month  of  March,  1876,  with  No.  20  bright 
iron  wire  laid  on  the  floors  of  all  the  rooms  in  the  lower  story, 
from  the  rolling  mills  into  the  office  of  Charles  H.  Morgan, 

superintendent,  at  94 
Grove  Street.  The 
Washburn  and  Moen 
Company  were  large 
manufacturers  of  bale 
ties  for  binding  hay,  of 
copper  wire,  of  wire 
rope,  wire  nails,  and 
of  insulated  wire  and 
cables,  all  of  which 
greatly  contributed  to 
the  growth  of  the  busi- 
ness, and  of  the  com- 
munity. This  business 
was  acquired  by  the 
American  Steel  and 
Wire  Company  in  1899, 
which  became  one  of 
the  constituent  com- 
panies of  the  United 
States  Steel  Corpora- 
tion in  1901. 

The  Worcester  Wire 
Company,  the  Spencer 
Wire  Company,  the 
Wright  Wire  Com- 
pany, and  several  wire- 
working  plants,  have  all 
greatly  stimulated  Wor- 
cester's growth. 

It  was  natural  that 
Charles  H.  Morgan, 
Past  -  President,  Am. 
Soe.M.E.,  who,  while 
general  superintendent 
of  the  Washburn  and 
Moen  Manufacturing 
Company,  had  devoted 
much  time  to  the  con- 
struction of  mills  for 
rolling  wire  rods,  should 
have  continued  in  that 
field  after  he  left  the 
service  of  the  corpora- 
tion. He  organized  the 
Morgan  Construction 
Company  in  1891,  to  build  metal-working  machinery. 

Wire  rods  have  always  been  "rolled  in  this  country  upon  two 
distinct  types  of  mills,  the  "  Garrett  Mill "  and  the  "  Morgan 
Continuous  Mill."  The  latter  has  gradually  displaced  the 
former.  The  first  continuous  mill  in  this  country  was  the  one 
I  have  referred  to,  built  in  the  fall  of  1869  by  the  Washburn 
and  Moen  Company,  and,  in  its  essential  features,  an  English 
invention.  These  continuous  mills  now  produce  an  average  of 
400  tons  a  day  of  No.  5  wire  rods. 

By  way  of  comparison,  it  may  be  interesting  to  state  that  in 
1853  the  capacity  of  the  rolling  mill  at  Quiusigamond  was  six 
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long  tons  a  day  of  10  hours.  The  automatic  reels  known  as 
the  laying  and  pouring  type,  now  in  universal  use  throughout 
the  world  and  absolutely  essential  to  a  large  tonnage,  were  in- 
vented by  Charles  H.  Morgan  and  Fred  H.  Daniels,  while 
they  were  with  the  Washburn  and  Moen  Company. 

■  Other  Great  Industries 

Worcester  has  taken  a  foremost  place  in  the  development  of 
the  manufacture  of  machine-made  envelopes.  The  third 
United  States  patent  on  a  machine  for  making  envelopes  was 
issued  to  Dr.  Russell  L.  Hawes  of  this  city  in  1853.  This  was 
the  first  successful  machine  in  the  country.  Arnold,  Rheiitan, 
and  the  Messrs.  Swift,  made  their  contributions  to  the  develop- 
ment of  envelope-producing  machinery.  The  three  largest 
plants  here  were  absorbed  in  the  United  States  Envelope  Com- 
pany in  1898.  Besides  these,  several  independent  plants  are 
in  operation,  all  contributing  to  give  Worcester  a  conspicuous 
place  in  this  industry. 

In  1875,  F.  B.  Norton  had  a  pottery  in  a  small  wooden 
building  on  Water  Street,  where,  in  1879,  he  began  the  manu- 
facture of  grinding  wheels  by  the  vitrified  process.  Since  that 
time  the  production  of  these  wheels  has  far  outstripped  that  of 
any  other  kind  and  grinding  has  taken  a  large  and  revolution- 
izing place  in  many  lines  of  manufacture. 

The  Norton  Emery  Wheel  Company  was  incorporated  in 
1885.  Two  of  the  prime  movers  in  the  development  of  this 
business  were  Milton  P.  Higgins,  then  superintendent  of  the 
Washburn  shops  of  the  Polytechnic  Institute,  and  George  I. 
Alden,  then  professor  of  mechanical  engineering.  Both  of 
them  have  been  vice-presidents  of  this  Society.  In  1886  the 
Norton  Company  erected  new  works  at  the  present  location  at 
Barbers  Crossing.  Of  the  marvelous  development  of  the  busi- 
ness of  this  company  I  need  say  nothing.  You  have  seen  the 
plant.  But  if  you  would  keep  pace  with  the  growth,  you 
must  see  it  every  day. 

When  I  last  inquired  in  March,  1917,  they  had  over  3500  em- 
ployees engaged  in  the  manufacture  of  grinding  wheels  and 
other  abrasive  products  and  850  engaged  in  the  manufacture 
of  grinding  machines.  But  the  story  is  not  yet  told.  This 
company  has  been  among  the  pioneers  in  establishing  free 
medical  service  and  a  system  of  medical  supervision  of  its  em- 
ployees, has  provided  homes  for  them  in  what  is  now  a  most 
extensive  and  attractive  community,  has  supplied  them  with 
garden  plots,  has  an  agricultural  society  and  an  annual  fair. 


This  company  not  only  makes  a  tremendous  contribution  to 
the  material  prosperity  of  Worcester,  but  to  its  fame  as  well. 
Mr.  Higgins  was  a  strong  believer  in  giving  students  in 
mechanical  engineering  part  of  their  training  in  a  commer- 
cial shop.  He  had  administered  this  system  when  he  was 
superintendent  of  the  Washburn  shops  of  our  Polytechnic  In- 
stitute. He  became  a  strong  advocate  of  this  half-time  school 
and  read  a  paper  on  this  subject  before  the  Society  in  1899. 
Mr.  Higgins  subsequently  was  instrumental  in  securing  legis- 
lation which  provided  that  any  city  or  town  might  establish  an 
independent  industrial  school,  the  state  and  city  or  town  to 
share  equally  in  the  cost  of  maintenance.  He  later  became 
chairman  of  the  first  board  of  trustees  of  the  Worcester  Trade 
School. 

I  must  resist  the  temptation  to  speak  in  any  detail  of  the 
numerous  industries  not  already  mentioned  that  have  con- 
tributed much  to  Worcester's  growth  and  prosperity,  of  the 
manufacture  of  textile  machinery,  of  the  manufacture  of  card 
clothing  begun  here  over  seventy-five  years  ago,  a  business  with 
which  the  name  of  Earle  was  associated  for  over  one  hundred 
years ;  of  the  manufacture  of  wool  spinning  machinery,  once  a 
prosperous  but  now  a  decadent  industry  because  of  the  tre- 
mendous growth  of  the  manufacture  of  worsteiis ;  of  the  manu- 
facture of  thread,  and  of  twisting  machinery ;  of  the  foundries ; 
of  agricultural  implements  and  machinery;  of  wrenches  with 
which  the  name  of  Coes  has  been  associated  since  1840 ;  of  the 
building  of  cars,  begun  here  in  1833  by  Osgood  Bradley,  now 
under  the  management  of  the  third  generation  of  that  sur- 
name; of  the  numerous  manufacturers  of  woodworking 
machinery;  of  firearms,  the  manufacture  of  which  by  Ethan 
Allen  was  begun  seventy  years  ago;  of  the  Worcester  Machine 
Screw  Company,  now  one  of  the  constituent  companies  of  the 
Standard  Screw  Company ;  of  the  manufacture  of  steain 
engines,  more  extensive  formerly  than  now;  of  the  manufac- 
ture of  boots  and  shoes,  and  of  the  manufacture  of  leather. - 
belting — one  of  Worcester's  great  industries. 

Referring  again  to  the  genealogy  of  business,  Isaac  Goddard. 
came  to  Worcester  in  1812  and  was  apprenticed  to  Elijah  Bur- 
bank  at  Quinsigamond  to  leam  paper  making.     What  more 
natural  than  that  he  should  later  begin  to  make  paper  ma- , 
ehinery.     The  firm  of  Howe  and  Goddard  became  Goddard/^ 
Rice  and  Company,  which,  in  turn,  became  Eice,  Barton  and 
Fales,  the  firm  name  for  over  forty  years,   and  now  in  the 
management  of  the  third  generation  of  the  Barton  family. 
The  J.  R.  Torry  Razor  Company,  incorporated  thirty-eight 
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Was  Made  Through  the  Courtesy  of  Secretary  of  War  Baker  and  Major  General  H.  F.  Hodges.     The  Building  of  This 
Weeks,   and   Consisting   of   1500   Buildings    Covering   10,000  Acres  and  Having  a  Housing  Capacity  for  43,000  Soldiers 


years  ago,  was  the  first  to  successfully  manufacture  razors  in 
the  United  States. 

The  Worcester  Corset  Company,  to  be  visited  by  some  of 
our  guests  during  this  convention,  is  a  monument  to  the 
sagacity  of  D.  H.  Fanning.  Sixty-one  years  ago  the  late 
Samuel  Winslow  ventured  to  make  twenty-five  pairs  of  skates, 
and  in  the  first  year  sold  nineteen  pairs.  The  business  still 
continues  on  a  somewhat  larger  scale  under  the  administration 
of  his  son. 

The  plunger  elevator  was  designed  nearly  fifty  years  ago  by 
Charles  H.  Morgan  and  Milton  P.  Higgins,  and  is  still  made 
here.  The  manufacture  of  cartridge  belts,  begun  in  1880,  has 
vastly  increased  because  of  present  war  conditions.  The  Wor- 
cester Pressed  Steel  Company,  the  Morgan  Spring  Company, 
the  Heald  Machine  Company  and  the  Allen-Higgins  Wall 
Paper  Company  are  all  a  part  of  Worcester's  new  industrial 
center — Barbers  Crossing,  created  by  the  Norton  Company. 

In  the  short  space  of  twelve  years  the  Eockwood  Sprinkler 


Company,  product  of  the  inventive  genius  of  your  associate, 
George  I.  Eockwood,  Mem.Am.Soc.M.E.,  has  sprung  into  na- 
tional prominence  as  designer  and  installer  of  fire-sprinkler 
systems. 

Such,  my  friends,  is  the  brief  story  of  the  causes  of  Wor- 
cester's industrial  growth,  not  unlike,  I  fancy,  the  growth  of 
other  industrial  cities  in  New  England.  There  is  nothing  spec- 
tacular about  it.  Indeed,  judged  by  the  standard  of  the  mod- 
ern industrial  community  created  by  the  hand  of  the  engineer 
almost  over  night,  the  development  seems  slow,  covering,  as  it 
does,  a  period  of  eighty  years,  more  or  less,  but  if  it  has  been 
slow,  it  has  been  sure,  and  the  roots  strike  down  deep.  Most 
of  those  who  laid  the  foundations  were  men  of  simple  char- 
acter who  began  life  in  a  small  way  and  made  slow  progress. 
They  were  reticent,  modest,  industrious,  shrewd,  enterprising 
and  some  of  them  very  public  spirited.  They  accumulated 
their  property  not  always  because  of  great  gains,  but  more 
often  because  of  frugal  living  and  large  savings. 


BUSINESS  MEETING 

Amendments  to  the  Constitution  Adopted  ond  Another  Amendment  Proposed;  Five  Committee 
Reports  Presented;  Address  by  Prof.  O.  Steels  of  Belgium;  Tributes  to  Prof.  Hutton 


ON  Wednesday  morning,  the  members  were  taken  by 
special  cars  from  the  Hotel  Bancroft  to  the  gymnasium 
of  the  Worcester  Polytechnic  Institute,  where  the  Busi- 
ness Meeting  and  the  first  Professional  Session  were  held. 

President  Main  presided  and  in  opening  the  meeting  called 
for  the  result  of  the  ballot  by  the  membership  on  the  amend- 
ments to  the  Constitution,  which  were  first  announced  to  the 
Society  at  the  Spring  Meeting  of  1917  and  were  published  in 
The  Journal  for  October,  1917.  The  vote  was  as  given  be- 
low, and  the  President  declared  the  amendments  adopted. 


endments 

Yes 

No 

C26 

1110 

20 

45 

1113 

17 

47 

1116 

14 

55 

1121 

9 

56 

1124 

6 

58 

1128 

2 

Next  in  order  was  the  presentation  and  discussion  of  reports 


by  special  committees.  Three  of  these  were  brief  reports, 
presented  by  title,  one  by  the  Sub-Committee  on  Fire  Protec- 
tion, John  E.  Freeman,  Chairman,  on  new  tests  of  materials 
for  fire  prevention;  one  by  the  Committee  on  Steel  EoUer 
Chains,  Prof.  C.  H.  Benjamin,  Chairman,  constituting  a 
progress  report  of  this  Committee;  and  a  report  by  the  Com- 
mittee on  Flanges  and  Pipe  Fittings,  of  which  the  late  John 
P.  Sparrow  was  Chairman,  constituting  an  addition  to  the 
1914  American  Standard  for  pipe  fittings.  This  supplementai-y 
report  covers  heavy  pressures  up  to  3000  lb.  per  sq.  in. 

Eeport  on  Scbew-Theead  Tolerances 

The  next  report  was  that  of  the  Committee  on  Limits  and 
Tolerances  in  Screw  Thread  Fits,  Luther  D.  Burlingame 
Chairman,  which  is  the  result  of  several  years'  work  of  this 
Committee,  during  which  not  only  was  an  extended  investiga- 
tion made  of  the  subject,  but  a  large  number  of  taps  and 
screws  were  measured,  both  for  diameter  and  lead,  and  the 
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results  tabulated  to  determine  the  present  practice.  A  large 
number  of  gages  were  also  distributed  among  manufacturers, 
which  were  tried  out  in  their  regular  work  to  deteimiue  what 
could  be  considered  commercial  practice. 

In  presenting  the  report,  Mr.  Burlingame  said  that  the 
proposition  was  such  as  might  present  itself  to  the  individual 
who  purchases  taps  in  one  part  of  the  world,  bolts  and  screws 
in  another  and  nuts  in  another,  from  different  manufacturers 
and  at  different  times;  and  who  desired  to  produce  inter- 
changeable work  commercially,  in  distinction  from  precision 
work. 

In  taking  up  the  matter,  the  Committee  endeavored  to  weigh 
all  the  phases  of  the  situation  and  naturally  found  many  view- 
points, so  that  the  report  as  finally  worked  out  was  in  the 
nature  of  a  compromise.  The  attempt  had  been  made  to  put 
it  in  such  a  form  that  it  could  be  used  in  the  every-day  shop 
in  a  practical  way.  The  Committee  had  voted  to  present  the 
matter  as  a  tentative  report  in  order  to  bring  about  discussion 
and  to  enable  further  steps  to  be  taken,  if  necessary,  to  better 
adapt  it  to  the  purposes  for  which  it  was  prepared.  Since  that 
time,  a  measure  had  been  introduced  into  Congress  and  passed 
by  the  House  (the  TOson  Bill),  calling  for  a  commission  to 
take  up  the  whole  matter  of  limits  and  tolerances  of  screw 
threads  with  the  idea  of  having  the  authority  and  sanction  of 
the  Government  back  of  whatever  might  be  adopted.  It  was 
to  be  hoped  that  this  bill  would  become  a  law. 

After  a  general  discussion,  an  adjournment  by  those  inter- 
ested was  made  to  another  room  so  that  more  time  could  be 
given  to  the  subject  than  could  be  allowed  during  the  regular 
business  session.  Since  this  discussion  was  primarily  for  the 
benefit  of  the  Committee  in  its  future  consideration  of  the 
report,  it  is  of  interest  only  to  a  limited  extent  to  the  member- 
ship at  large.  It  will  be  the  purpose  of  The  Journal,  how- 
ever, to  touch  upon  its  salient  features  when  the  report  is  later 
published  in  its  pages. 

Report  op  Committee  ox  Weights  and  Measures 

The  last  report  to  be  presented  was  that  of  the  Committee 
on  Weights  and  Measures,  of  which  Mr.  Burlingame  is  also 
Chairman.  It  comprises  an  abstract  of  a  report  entitled  the 
Metric  System  in  Export  Trade,  by  F.  A.  Halsey,  of  this 
Committee,  based  upon  more  than  1400  answers  to  a 
questionnaire  sent  to  several  thousand  manufacturing  firms  in 
the  United  States.  It  was  considered  by  the  Committee  that 
the  resulting  information  was  of  such  interest  and  value  that 
the  Society  would  be  rendering  real  service  if  the  essential 
facts,  as  deduced  from  the  replies,  were  presented  to  the  mem- 
bership. 

Samuel  S.  Dale,  of  Boston,  opened  the  discussion  by  re- 
porting the  results  of  investigations  made  in  South  America 
by  means  of  questionnaires  issued  by  the  Institute  of  Weights 
and  Measures.  He  said  these  investigations  show  "  that  the 
metric  system  has  caused  confusion  in  South  America  instead 
of  promoting  uniformity.  The  people  of  Latin  America,  both 
Portuguese  and  Spanish,  had  a  very  good  system  which  they 
are  still  using.  The  metric  system,  however,  has  been  made 
compulsory  by  law,  and  to  a  certain  extent  theyare  using  both 
systems;  and  in  proportion  to  the  extent  to  which  they  are 
using  the  metric  system,  the  confusion  has  increased." 

C.  A.  Briggs,  of  the  Bureau  of  Standards,  said  that  the  sub- 
ject should  have  a  fairer  discussion  than  appeared  to  be  the 
case  in  the  report,  and  he  considered  it  unfortunate  that  it  had 
come  up  at  this  time  when    the    countrj'    was    devoting    its 


energies  to  the  war.  He  declared  that  both  the  report  and 
Mr.  Halsey,  its  author,  were  biased  and  he  was  critical  also 
of  the  American  Institute  of  Weights  and  Measures  which, 
while  there  was  a  great  deal  to  do  in  relation  to  the  subject  of 
weights  and  measures,  had  devoted  its  energies  to  opposing  the 
metric  system. 

He  contended  that  the  report  was  of  value  only  if  it  were 
considered  that  foreign  trade  relations  were  satisfactory  at 
the  present  time,  but  that  the  Government's  interest  in  the 
matter  was  to  increase  export  trade  and  our  foreign  trade  re- 
lations.    The  question  was  how  best  to  do  this. 

William  Kent  said  he  had  heard  the  metric  system  discus- 
sed for  40  years  and  had  noticed  the  unwillingness  of  advocates 
of  the  system  to  read  the  facts.  In  consequence,  when  metric 
advocates  received  a  pamphlet  like  this  from  Mr.  Halsey,  it 
would  go  into  the  waste  basket.  They  do  not  want  anything 
of  that  kind.  The  thing  to  do  is  to  tiy  to  get  this  report  to  the 
people  who  ivill  read  it.  Here  are  hundreds  of  statements  of 
facts  and  what  is  wanted  are  the  facts. 

L.  P.  Alford  was  in  sympathy  with  Mr.  Briggs  in  deprecat- 
ing the  expenditure  of  energy  at  the  present  time  in  the  discus- 
sion of  the  metric  system,  when  our  efforts  should  all  be  in  the 
direction  of  winning  the  war.  He  desired  to  point  out,  how- 
ever, that  the  initiative  which  resulted  in  this  report,  was  the 
report  made  in  1916  on  the  metric  system  in  export  trade,  by 
the  Bureau  of  Standards.  In  other  words,  this  assemblage  of 
facts  is  a  reply  to  the  previous  report. 

F.  A.  Halsey,  in  referring  to  the  statement  that  the  only 
activities  of  the  Institute  of  Weights  and  Measures  had  been 
to  combat  the  metric  system,  said  he  fully  agreed  that  it  was 
an  unfortunate  time  to  bring  up  the  subject,  but  that  they 
were  defending  themselves.  They  had  a  constructive  program 
and  had  a  great  deal  of  work  of  a  constructive  character  to 
do;  but  they  had  had  no  chance  to  take  it  up  because  they  had 
to  oppose  the  movement  for  the  metric  system. 

With  regard  to  the  report  of  this  Committee  and  the  sug- 
gestion that  it  was  biased,  he  said  it  was  a  statement  of  facts 
by  others.  He  invited  anyone  to  read  the  questionnaire  as 
printed,  and  to  judge  for  himself  as  to  whether  the  questions 
were  fair. 

Proposed  Amendment  to  the  Constitution 

On  the  initiative  of  the  Council,  Jesse  M.  Smith,  Chairman 
of  the  Committee  on  Constitution  and  By-Laws,  proposed  an 
amendment  to  the  Constitution  to  take  the  power  of  appointing 
the  regular  Nominating  Committee  out  of  the  hands  of  the 
President  and  transfer  it  to  the  voting  membership.  The 
President  stated  that  this  proposed  amendment  was  the  most 
important  that  had  come  up  for  the  Society  in  recent  years. 
The  proposed  amendment  was  as  follows : 

"  Strike  out  line  3  of  C-47  which  reads  '  A  Nominating  Com- 
mittee appointed  by  the  President,'  and  insert  the  words  '  Com- 
mittees of  '  before  '  Tellers  '  in  line  4." 

"  Amend  C  48  to  read  as  follows : 

"  There  shall  be  a  Nominating  Committee  whose  duty  shall 
be  to  select  candidates  for  the  elective  offices  to  be  filled  at  each 
election.  This  Committee  shall  be  elected  annually  by  the  vot- 
ing membership  of  the  Society.  Other  nominating  committees 
having  the  same  powers,  maj'  be  constituted  by  the  voting 
membership.  The  number  of  members,  the  election,  organiza- 
tion and  procedure  of  all  Nominating  Committees  shall  be  as 
the  By-Laws  shall  provide." 
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In  proposing  the  amendment,  Mr.  Smith  said  that  it  em- 
bodied the  fundamental  principles  and  that  the  details  of  car- 
rying out  the  election  in  any  manner  would  be  embodied  in 
the  By-Laws  to  be  prepared  later. 

George  I.  Eockwood  asked  how  the  candidates  were  to  be 
nominated,  a  question  which  led  to  a  general  discussion  which 
was  concluded  by  Louis  C.  Marburg  of  the  Sections  Commit- 
tee, who  confirmed  what  Mr.  Smith  had  said  and  stated  that 
the  matter  had  been  discussed  by  that  Committee  and  a  some- 
what elaborate  scheme  worked  out  for  a  large  Nominating 
Committee  comprising  delegates  from  the  different  Sections. 
The  matter  was  brought  before  the  Council  and  finally  the 
point  was  raised  that  the  Constitution  should  contain  only 
fundamental  ideas  and  that  the  details  of  appointing  or 
selecting  the  Nominating  Committee  should  be  left  to  the  By- 
Laws,  which,  however,  could  not  become  workable  until  the 
constitutional  change  was  made. 

Discussion  Desired  by  Membership 

On  motion  of  Prof.  Arthur  M.  Greene,  Jr.,  the  meeting  voted 
to  request  a  general  discussion  by  the  membership  on  the  pro- 
posed amendment,  with  a  view  to  publishing  comments,  and 
particularly  adverse  comments,  if  there  are  such.  Communica- 
tions on  this  subject  are,  therefore,  solicited. 


Engineering  Council 

Alfred  D.  Flinn,  Secretary  of  the  Engineering  Council, 
was  in  attendance  and  gave  a  brief  review  of  the  organization 
of  the  Council  and  of  the  work  which  has  developed  under  its 
direction  during  the  past  few  months.  The  organization  of 
the  Council  has  already  been  fully  presented  to  the  readers  of 
The  Journal  and  the  following  summary  of  its  committees 
will  be  of  added  interest: 

Besides  the  usual  standing  committees  is  the  American  En- 
gineering Service  Committee,  engaged  in  finding  specialists  for 
Government  service,  one  of  the  recent  requests  being  for  men 
for  submarine  service  and  in  response  to  which  Mr.  Flinn  ap- 
pealed to  those  in  attendance  at  the  meeting  to  send  the  En- 
gineering Council  the  names  of  any  graduates  of  technical 
schools  under  35  years  of  age  who  might  be  ambitious  for 
submarine  service;  the  committee  on  Fuel  Conservation  is  in 
cooperation  with  the  Bureau  of  Mines  and  the  U.  S.  Fuel 
Administrator;  a  recently  established  committee  on  Water 
Conservation  through  one  of  its  members,  Calvert  Townley,  re- 
cently presented  a  most  valuable  paper  on  the  subject  to  the 
U.  S.  Chamber  of  Commerce;  also,  a  committee  on  Industrial 
Affairs,  which  has  been  engaged  in  combating  with  other  large 
organizations  the  so-called  "  anti-efficiency  rider "  in  ap- 
propriation bills  before  Congress.  Recently,  the  naval  ap- 
propriation bill  as  Anally  passed  indicated  at  least  partial 
victory  for  the  position  which  engineers  are  taking  in  permit- 
ting bonuses  and  similar  rewards  for  additional  or  better  work 
accomplished  in  the  processes  of  production. 

Arthur  M.  Greene,  Jr.,  said  that  the  Council  of  the  Society 
at  its  meeting  in  Philadelphia  recently,  went  on  record  as 
approving  the  action  of  the  Engineering  Council  and  believed 
it  was  its  intention  to  have  notifieation  to  this  effect  sent  to 
Washington.  He  therefore  introduced  the  following  resolu- 
tions which  were  approved  unanimously  by  the  meeting: 

"  Whereas,  It  has  come  to  the  attention  of  the  Spring  Meet- 
ing of  The  American  Society  of  Mechanical  Engineers  that  the 
Engineering  Council  has  sent  a  communication  to  Washington 
protesting  against  the  riders  to  the  appropriation  bills  pre- 


venting the  use  of  money  for  work  where  time  studies  are  made 
and  where  bonus  is  to  be  paid  for  work,  and  that  this  protest 
lias  been  approved  by  the  Council  of  The  American  Society  of 
Mechanical  Engineers;  and 

"  Whereas,  It  is  the  opinion  of  this  Society  that  accuracy 
and  speed  of  production  are  important  factors  for  the  success- 
ful prosecution  of  the  war,  and,  as  engineers,  we  think  time 
studies  and  bonus  systems  will  aid  in  the  increase  of  produc- 
tion and  accuracy; 

"  Be  It  Resolved,  The  membership  of  this  Society  at  its 
semi-annual  meeting  held  in  Worcester,  Massachusetts,  June  5, 
1918,  approve  of  the  resolutions  of  the  Engineering  Council 
and  respectfully  request  the  President  of  the  United  States  and 
both  Houses  of  Congress  to  give  careful  consideration  to  the 
disastrous  effects  of  these  riders  to  the  proper  amount  of 
production  of  material  for  our  men  at  the  front." 

The  resolutions  were  immediately  wired  to  President  Wilson, 
to  the  President  pro  tern,  of  the  Senate,  and  to  the  Speaker  of 
the  House,  and  have  since  been  acknowledged. 

Telegrams  were  read,  one  from  Col.  John  J.  Carty  of  the 
Signal  Corps  and  one  from  John  D.  Ryan,  Chief  of  the  Air- 
craft Production  Board,  asking  for  names  of  engineers  to  enter 
the  service,  one  for  a  man  to  undertake  the  management  of  a 
large  Signal  Corps  shop  and  the  other  for  men  who  could  in 
any  way  assist  in  aircraft  production.  These  are  indicative 
of  the  many  calls  which  are  coming  to  the  Society  for  special- 
ists in  different  fields  which,  to  a  large  extent,  have  been  suc- 
cessfully taken  care  of  by  its  employment  department. 

Remarks  by  Prof.  0.  Steels 

Prof.  0.  Steels,  of  the  University  of  Ghent  and  the  head  of 
the  Belgian  Mission  on  Industrial  Management,  then  gave  a 
brief  address,  expressing  his  appreciation  of  the  Society's  as- 
sistance to  the  Mission.  The  industrial  energy  of  Belgium  is 
still  great  even  in  the  face  of  the  destruction  of  most  of  its 
sources,  and  will  need  the  special  impetus  of  scientific  or- 
ganization and  management.  This  Mission  represents  the 
Belgian  Government's  study  and  preparation  of  steps  toward 
starting  industry  after  the  war. 

Some  idea  of  the  magnitude  of  the  task  of  reconstruction  to 
which  the  Mission  looks  forward  was  obtained  from  Professor 
Steels'  brief  review  of  the  country's  activities. 

Only  30  per  cent  of  the  population  (7,500,000  in  1910)  was 
engaged  in  agriculture  but  the  culture  was  so  intensive  that 
the  yield  was  .$2,000,000  per  year.  Horse  breeding  was  one  of 
the  best-known  activities,  resulting  in  an  annual  export  of 
1400  horses  a  year  to  the  United  States.  Horticulture  was  also 
important,  amounting  to  an  export  trade  of  $500,000  worth  of 
products  to  this  country  each  year. 

Besides  those  principal  enterprises,  Belgium  is  rich  in  some 
of  the  natural  resources.  The  coal  mines  are  deep  and  were 
operated  to  yield  about  23,500,000  tons  a  year.  A  new  and 
important  coal  region  was  discovered  a  few  years  ago  and 
steps  had  been  taken  toward  working  it.  It  is  presumed  that 
many  of  those  pits  are  now  operated  under  German  rule. 

In  1911,  twenty-five  steel  works,  employing  18,000  work- 
men, produced  2,200,000  tons  of  iron  and  steel  and  1,650,000 
tons  of  finished  steel  products  were  turned  out  by  the  rolling 
mills.  The  earliest  developments  of  the  steel  industry  were 
first  perfected  in  Liege  and  its  vicinity.  Near  Liege,  too,  the 
zinc  industry  was  a  flourishing  one,  producing  about  one- 
quarter  of  the  world's  output  of  that  commodity.  Machine 
shops,  locomotive  works  and  similar  industries  were  well  de- 
veloped. 
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Flanders  was  especially  given  over  to  the  textile  industry 
where  there  were  about  1,200,000  spindles  at  work.  Some 
wool  and  jute  were  also  produced  in  that  region.  The  glass 
industry — both  ordinary  and  plate  glass — was  world-known. 
In  harbor  facilities,  Antwerp  was  one  of  the  first  commercial 
ports  of  Europe,  renowned  for  its  world  trade. 

In  closing,  Professor  Steels  spoke  feelingly  of  the  military 
achievements  of  his  country :  "  From  the  first  days  of  August 
1914  our  army  headed  by  our  King  has  been  in  the  field,  and  is 
still  in  the  trenches  doing  its  bit  to  stem  the  German  onslaught. 
King  Albert  and  Queen  Elizabeth  have  lived  with  their  soldiers 
during  these  four  last  years,  sharing  every  day  their  dangers 
and  their  sufferings." 

Tributes  to  the  L.\te  Frederick  R.  Hutton 

As  a  fitting  close  to  the  Business  Meeting,  the  President 
spoke  briefly  of  the  late  Frederick  R.  Hutton,  Honorary  Secre- 
tary of  the  Society,  who,  more  than  any  other  member,  had 
been  closely  associated  with  the  activities  of  the  Society.  He 
said  he  had  appointed  a  committee  to  prepare  a  memorial  of 
Dr.  Hutton,  which  would  be  presented  at  the  ne.xt  Annual 
Meeting  in  December. 

Past-President  Worcester  R.  Warner  added  a  few  words 
of  appreciation,  saying :  "  Professor  Hutton  is  the  one  in  the 
estimation  of  the  older  members  who  did  more  than  any  one 
else  for  the  upbuilding  of  this  Society,  for  making  us 
acquainted  with  each  other,  for  making  the  meetings  pleasant 
for  us  as  well  as  happy  and  agreeable  in  every  way.  When 
he  first  became  our  Secretary  the  membership  was  not  made 
up  of  the  type  of  men  I  see  before  me  today.  There  were 
very  few  college  men  among  the  early  membership  of  this 
Society,  and  that  made  it  all  the  more  difficult  for  the  Secre- 


tary, who  was  a  scholar  and  a  master  of  English,  to  get  along 
and  endure  our  poor  English.  He  used  to  translate  my  papers 
and  my  reports  into  English,  and  I  believe  it  was  an  important 
part  of  his  work  to  see  that  we  made  as  creditable  a  record 
and  report  as  possible.  I  used  to  thank  him  for  it,  which  I 
have  no  doubt  others  of  you  here  have  done,  and  I  told  him 
years  ago  I  wondered  at  the  patience  he  had  with  us.  And 
so  we  all  remember  him  with  the  greatest  pleasure  and  rever- 
ence. I  mentioned  to  some  of  our  members  a  little  while  ago 
the  excellent  resolution  which  he  prepared  expressing  our 
thanks  to  the  British  Institution  when  they  entertained  us  some 
eight  years  ago.  I  wish  the  members  would  read  it;'  it  reads^ 
like  Emerson  or  some  of  the  other  masters  of  English;  and 
there  were  in  those  early  days  comparatively  few  masters  of 
English  in  this  Society." 

William  ICent  also  added  a  few  words  in  which  he  referred 
to  a  remark  made  by  Professor  Hutton  in  reference  to  Mr. 
Holloway,  one  of  the  early  Presidents  of  the  Society,  to  the 
effect  that  his  memory  of  Mr.  Holloway  was  particularly  of 
the  treatment  he  received  from  him  when  a  young  man  visiting 
the  Lake  Erie  Engineering  Works  in  Cleveland;  that  Hollo- 
way endeared  himself  to  all  the  young  men  by  treating  them  so 
kindly,  giving  them  every  facility  to  see  his  works  and  to  talk 
with  him  and  to  have  a  good  time  with  him.  "  That  was  Hut- 
ton's  opinion  of  Holloway;  that  is  my  opinion  of  Hutton. 
Hutton  did  the  same  thing.  Hutton's  fond  memory  of  Holloway 
was  the  treatment  he  received  from  Holloway.  Our  memory 
of  Hutton  is  the  treatment  we  received  from  Hutton.  We 
know  what  joy  it  was  to  Hutton  to  have  the  memory  of  those 
who  had  been  good  to  him;  may  it  be  an  inspiration  to  the 
younger  men  who  knew  Hutton  more  recently  to  remember 
that  that  is  the  kind  of  man  he  was  and  that  is  the  kind  of  men 
they  should  be — whose  joy  it  is  to  help  their  fellow  men." 


NEW  ENGLAND  DAY  SESSIONS 


WHEN  the  program  for  the  Spring  Meeting  was  ar- 
ranged by  the  Committee  on  Meetings,  it  was  planned 
to  have  the  sessions  on  one  day  comprise  papers  con- 
tributed by  engineers  in  Worcester  and  other  New  England 
cities,  and  this  program  was  carried  out  with  the  following 
contributions  relating  to  New  England  industries: 

The  Small  Industry  in  a  Democracy,  George  H.  Haynes. 

The  Textile  Industry  in  Rel-^tion  to  the  War,  J.  E. 
Rousmaniere. 

Converting  a  Factory  for  Munitions  Manufacture, 
John  S.  Holbrook. 

Some  Economic  Aspects  op  Fire  Protection  Problems 
AND  Hazards  in  War  Times,  J.  Donald  Pryor  and  Frank  V. 
Sackett. 

Oil  Fuel  in  New  England  Power  Plants,  Henry  W. 
Ballou. 

This  session  developed  naturally  from  that  of  the  evening 
before,  at  which  Mr.  Washburn  spoke  on  the  Industries  of 
Worcester,  so  many  of  which  began  in  a  small  way.  Following 
this  was  the  address  on  Wednesday  morning  by  Prof.  George 
H.  Haynes,  treating  of  the  relations  of  the  small  industry  to 
a  democracy;  and  in  turn  were  the  papers  on  certain  of  the 
specific  industries  and  problems  that  are  now  being  considered 
by  New  England  manufacturers. 

The  papers  by  Messrs.  Pryor  and  Sackett  and  by  Mr.  Ballou 
appeared  in  The  Journal  for  June,  and  in  this  number  are 
abstracts  of  the  addresses  by  Professor  Haynes  and  Messrs. 
Rousmaniere  and  Holbrook. 


At  the  opening  of  the  meeting.  Dr.  Hollis  brought  a  mes- 
sage to  the  membership  on  the  need  for  the  consei-vation  of 
our  resources  and  the  coal  situation,  which  is  also  reported. 

ADDRESS  OF  DR.   IRA   N.   HOLLIS 

I  HAVE  one  message  that  I  want  to  send  back  to  aU  parts 
of  the  United  States,  to  every  Section  and  to  every  engi- 
neer who  can  be  reached  through  this  meeting.  While  we 
are  sitting  here  talking  about  things  that  we  hope  will  be 
to  the  benefit  of  our  country,  our  boys  are  quietly  going  to 
register  themselves  for  service.  While  we  are  sitting  here,  too, 
some  of  our  sailors  are  losing  their  lives  on  the  sea  and  our 
army  is  shedding  its  blood  on  the  other  side.  We  ought  to 
earrj'  back  home  a  certain  consecration  to  duty  for  those  boys. 
After  all,  what  is  it  they  have  gone  to  fight  for?  We  call  it 
for  democracy — to  make  the  world  safe  for  democracy;  but 
there  is  something  far  more  fundamental  than  democracy  in 
this  world  and  that  is  the  Ten  Commandments.  Our  boys 
are  going  to  the  other  side  to  bring  back  to  us  the  influence  of 
that  most  appealing  figure  in  all  history,  far  greater  than  the 
victors  of  nations,  far  more  potent  than  emperors  and  crowned 
kings  and  the  glories  of  democracy, — the  influence  of  Him  who 
died  on  the  cross. 

The  important  problem  before  us,  at  the  present  time,  I 
contend,  is  essentially  a  fuel  problem.  In  Massachusetts,  we 
bid  fair  in  the  course  of  the  next  year  to  be  at  least  6,000,000 


'  Trans,  vol.  32,  1910,  p.  626. 
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tons  short  of  the  necessary  supply  of  coal  to  carry  on  our 
industries.  The  only  difference  of  opinion  on  the  subject  is 
whether  it  will  be  6,000,000  or  10,000,000  tons.  Mr.  Storrow 
called  together  a  number  of  engineers  in  Boston,  representing 
all  the  different  societies,  and  through  their  influence  a  com- 
mittee of  five  or  six  was  named  to  take  charge  in  Massachu- 
setts of  the  work  of  effecting  this  6,000,000-ton  reduction  in 
the  demand  for  coal.  The  committee  appointed,  it  may  be  said, 
was  made  up  of  men  entirely  from  this  Society. 

It  is  no  small  task  to  present  this  case  in  every  place  in  the 
state,  but  I  have  agreed  to  do  that,  or  to  call  on  members  of 
our  Society  who  live  in  New  England  to  help  in  doing  it.  The 
great  appeal  to  men  who  live  in  New  England  is  a  moral 
appeal.  It  has  never  failed  yet.  Behind  the  conservation  of 
coal  is  a  larger  question.  I  call  it  one  of  the  great  moralities 
before  the  American  people — to  be  frugal  in  the  resources  that 
God  Almighty  has  put  here  for  us  to  use  in  the  future.  That 
is  what  we  ought  to  think  of  when  we  go  into  the  fuel  question. 

During  the  past  year  one  of  the  great  firms  here  in  Wor- 
cester formed  a  consei-vation  committee,  made  up  of  employees, 
who  had  the  power  to  enforce  a  certain  policy  to  effect 
economies  upon  the  entire  company.  It  amounted  to  estab- 
lishing a  fuel  board  in  that  plant  and  is  what  we  ought  to 
bring  about  in  eveiy  concern  in  the  state,  so  that  the  men  will 
work  together  willingly  to  save  fuel.     They  discovered,  after 


having  gone  through  the  month  of  December  on  the  old  system, 
that  during  the  months  of  January  and  February  they  saved 
40  per  cent  of  their  coal  by  economies  outside  of  the  boiler  and 
engine  rooms.  They  did  not  direct  their  attention  to  reducing 
the  amount  of  coal  for  a  certain  quantity  of  steam,  but  to  the 
use  of  the  steam  power  after  it  was  handed  ovei  to  mills  that 
had  no  responsibility  for  producing  it.  Forty  per  cent  saved, 
when  it  was  within  their  power  to  have  saved  it  any  time  in 
the  last  twenty  years! 

I  want  to  place  forcibly  before  you  the  absolute  importance 
of  taking  up  economies  and  savings  within  the  establishments 
where  they  are  to  be  effected.  After  all,  this  is  largely  a  ques- 
tion of  good  common  sense,  as  are  the  bulk  of  the  problems 
in  our  profession.  In  any  establishment  it  is  a  matter  of 
good-wUl  and  cooperation  shared  by  everybody  from  the 
apprentice  to  the  highest  officer  in  the  place,  so  that  every 
individual  has  the  feeling  that  he,  too,  is  making  some  con- 
tribution. 

If  we  can  only  put  that  into  our  factories  and  into  our 
homes  and  into  this  country,  if  you  can  only  take  that  back 
home  with  you,  our  boys  on  the  other  side  are  safe  and  they 
will  do  their  task  with  the  smallest  loss.  I  feel  more  strongly 
than  anything  else  that  the  Almighty  has  decided  this  long, 
long  ago :  those  win  who  deserve  to  win.  In  God's  name  let  us 
deserve  to  win.    [Great  applause.] 


THE  SxMALL  INDUSTRY  IN  A  DEMOCRACY 

By  GEORGE  H.  HAYNES,'  WORCESTER,  MASS. 


THE  purpose  of  this  paper  is  to  raise  question  as  to  some 
of  the  industrial  implications  of  democracy, — democracy 
which  in  government  is  set  before  us  as  the  goal  worth  all  this 
outpouring  of  blood  and  of  treasure,  this  world  anguish. 

A  generation  ago.  Gen.  Francis  A.  Walker,  then  the  domi- 
nating figure  among  American  economists,  declared :  "  For 
one,  though  believing  thoroughly,  so  far  as  polities  are  con- 
cerned, in  a  government  of  the  people,  by  the  people,  for  the 
people,  I  see  nothing  which  indicates  that,  within  any  near 
future,  industry  is  to  become  less  despotic  than  it  now  is. 
The  power  of  the  master  in  production,  '  the  captain  of  indus- 
try,' has  steadily  increased  throughout  the  present  century." 
Though  describing  industry  as  having  become  "  despotic," 
in  his  Political  Economy  (1887)  which  for  a  decade  became 
the  standard  text  for  American  college  students.  General 
Walker  did  not  think  it  essential  to  give  a  single  paragraph 
to  the  corporation  as  a  form  of  business  organization,  nor 
a  page  to  the  modern  monopoly  problem,  and  he  made  no 
mention  of  such  a  thing  as  a  "  trust."  In  the  30  years  that 
have  since  passed,  concentration  and  consolidation  have 
gone  forward  at  an  unprecedented  rate.  The  new  era  in  in- 
dustry may  be  admirably  illustrated  by  examples  from  the  tale 
told  last  evening  by  Mr.  Washburn.  Thus,  the  enterprise 
started  by  Ichabod  Washburn  becomes  the  Washburn  and 
Moen  Company.  It  next  is  absorbed  by  the  American  Steel 
and  Wire  Company,  with  many  plants  in  Worcester  and  else- 
where. And  presently  that  company  becomes  one  of  the  many 
concerns,  aggregating  nearly  150  plants,  consolidated  into  the 
United  States  Steel  Corporation,  with  a  capital  stock  of  $1,100,- 
000,000.  The  net  earnings  of  this  greatest  of  American  in- 
dustrial corporations  were  $295,000,000  for  the  past  calendar 
year,  and  it  carries  on  its  payroll  some  200,000  employees. 


'  Professor    of    Economics    and    Political    Science,    Worcester    Poly- 
technic Institute. 


There  are  those  who  see  nothing  of  challenging  inconsist- 
ency presented  by  the  development  of  such  an  imperium  in 
imperio,  of  such  an  autocratically  controlled  industrial  army — 
the  largest  among  many — in  America,  the  leader  of  the  world 
toward  the  goal  of  democracy  in  government.  They  see  no 
incongruity  in  the  fact  that  we  compel  the  children  of  this  host 
of  workers  to  attend  our  public  schools,  and  we  urge  the  new- 
comers to  become  American  citizens — at  any  rate,  we  are  going 
to  urge  them  to  do  so,  from  now  on ! — and  we  thrust  the  ballot 
into  their  hands,  so  that  in  our  accepted  democratic  theory  the 
vote  of  the  newly  naturalized  Syrian  or  Polander  or  Croatian 
counts  for  as  much  as  does  the  vote  of  Judge  Gary  himself 
in  determining  who  shall  be  the  chief  executive  of  Gary,  In- 
diana, or  the  chief  executive  of  the  state  of  Pennsylvania,  or 
the  chief  executive  of  the  United  States  of  America.  Yet  that 
workman's  vote  or  voice  is  not  to  be  counted  at  all  in  deter- 
mining matters  as  intimately  concerning  his  own  life  as  the 
conditions  of  his  daily  work  or  the  amount  of  his  daily  wage. 
These  matters  are  determined  for  him-  by  the  management  con- 
stituted by  the  control  of  51  per  cent  of  the  stock  of  the 
New  Jersey  corporation.  Stock  ownership  by  the  workmen,  to 
be  sure,  is  encouraged  by  the  United  States  Steel  Corpora- 
tion, as  by  many  another  far-sighted  and  progressive  concern; 
yet  it  is  safe  to  say  that  in  not  one  large  corporation  in  a 
hundred  does  the  stock  vote  of  the  workmen  amount  to  enough 
to  qualify  at  all  the  essentially  autocratic  management  of  the 
enterprise. 

Nor  is  the  situation  greatly  bettered,  so  far  as  consistency 
with  political  democracy  is  concerned,  if  the  workmen  be  or- 
ganized so  that  collectively  they  may  drive  a  hard  bargain  to 
enforce  their  own  demands.  It  used  to  be  said  that  Russia 
was  governed  by  a  despotism  tempered  by  fear  of  assassina- 
tion. In  democratic  America,  today,  there  is  many  a  great 
industry   which   is   controlled   by   an   autocracy   tempered   by 


534 


ACCOUNT  OF  THE  SPRING  MEETING 


The  Journal 
Am.Soc.M.E. 


fear  of  revolution  among  its  workmen  in  the  form  of  a  strike 
or  sabotage. 

And  yet  how  many  of  us  have  reached  the  point  where  we 
believe  that  democracy  in  industry  is  coming,  and  ought  to 
come?  A  striking  forecast  has  recently  come  from  the  man 
who  was  the  first  president  of  the  United  States  Steel  Cor- 
poration, who  later  became  the  head  of  the  company  that  runs 
the  largest  armament  plant  in  the  world,  yet  who,  at  the  pres- 
ent moment — his  willing  service  commandeered  by  the  Govern- 
ment— is  at  the  head  of  our  Emergency  Fleet  construction. 
Mr.  Charles  M.  Schwab  is  reported  as  saying :  "  The  time  is 
near  at  hand  when  the  men  of  the  working  class — the  men 
without  property — will  control  the  destinies  of  the  world.  The 
Bolsheviki  sentiment  must  be  taken  into  consideration,  and  in 
the  very  near  future  we  must  look  to  the  worker  for  a  solu- 
tion of  the  great  economic  questions  now  being  considered.  I 
am  not  one  carelessly  to  turn  over  my  belongings  for  the 
uplift  of  the  nation,  but  I  am  one  who  has  come  to  a  belief 
that  the  worker  will  rule,  and  the  sooner  we  realize  this,  the 
better  it  will  be  for  oui-  country  and  the  world  at  large."' 

The  essence  of  democracy,  in  its  industrial  implications,  is 
not  to  be  found  in  equality  of  size,  or  wealth,  or  strength. 
Such  equality  is  neither  desirable  nor  possible.  The  motto  of 
democracy  in  industry  should  be  that  of  Carnot's  army  of  the 
French  Revolution:  "  Carriere  ouverte  aux  talents." 

We  recognize  that  in  a  democracy  the  individual,  however 
humble  his  station,  has  a  right  to  life,  liberty  and  the  pursuit 
of  happiness,  a  right  to  the  protection  of  his  health  and  safety, 
and  to  educational  opportunities  which  shall  give  him  a  fair 
chance  to  develop  according  to  his  ability.  And  the  war  is 
teaching  us,  more  plainly  than  we  ever  saw  it  before,  that,  on 
the  other  side,  in  a  democracy  the  State  has  a  right  to  expect 
from  its  citizens  equality  of  sacrifice,  in  the  sense  that  sac- 
rifice shall  be  gaged  according  to  their  several  abilities  to  bear 
burdens. 

In  a  democracy,  the  industrj' — small  as  well  as  great — has 
its  rights,  entitled  to  careful  safeguarding ;  and  it  has  likewise 
its  duties  and  special  services,  upon  the  rendering  of  which 
the  very  destiny  of  the  State  may  depend. 

Democracy  is  best  held  sane  and  secure  against  attack,  if 
the  field  of  enterprise  is  kept  open  for  men  with  a  capacity  for 
leadership.  At  present  in  the  United  States  there  is  little  to 
be  feared  from  the  I.  W.  W.  or  Bolsheviki.  But  there  is  grave 
danger  for  the  future  if  no  heed  is  now  paid  to  the  causes 
producing  these  movements,  and  if  the  field  of  enterprise  shall 
seem  closed  to  all  but  those  of  wealth  or  "  pull." 

In  the  field  of  industry  as  in  the  field  of  government  and 
on  the  field  of  battle,  democracy  is  on  trial.  Every  forward- 
looking  man  anticipates  that  the  industrial  testing  of  democ- 
racy after  this  war  will  be  more  severe  than  ever  before.  In 
its  relations  to  industry  democracy  must  develop  efiSciency 
equal  to  that  of  autocracy,  else  it  is  doomed  to  defeat.  But 
efficiency  in  industry,  as  in  war,  is  not  alone  a  matter  of  train- 
ing or  equipment  or  centralized  control, — it  is  a  matter  of  the 
spirit,  of  morale.  Events  of  the  past  few  weeks  have  proved 
that  the  morale  of  liberty-loving  citizen  soldiery  may  offset  in 
no  small  degree  the  superior  training  possessed  by  professional 
fighters.  So  whatever  conduces  to  better  morale  in  industry 
may  more  than  counterbalance  some  other  highly  valued  ele- 
ments of  efficiency.  In  two  respects,  as  I  shall  attempt  to  show 
later,  the  small  industry  distinctively  and  strongly  does  con- 
duce to  better  morale:  (1)  in  the  enthusiasm  which  it  evokes 
in  the  ambitious  young  employer  who  is  managing  an  enter- 
prise which  is  his  own;  and  (2)  in  the  team  play  which  is 
worked  out  between  employer  and  workman. 


Of  course,  democracy  must  find  methods  not  inconsistent 
with  its  own  spirit  to  get  the  greatest  industrial  enterprises 
accomplished.  Democracy  does  not  imply  that  in  the  twentieth 
century  the  dial  is  to  be  turned  back  and  that  giant  industries 
are  to  be  split  up  into  small  units,  or  that  a  limit  is  to  be 
prescribed  beyond  which  an  industry  must  not  expand. 

Democracy  does  imply  that  industries,  great  and  small, 
shall  be  given  scope  to  develop  their  capabilities  up  to  the 
point  where  their  further  expansion  would  hamper  that  of 
others,  or  would  prove  injurious  to  the  public  interest.  A 
generation  of  fumbling  efforts  to  work  out  the  state's  proper 
relation  to  industrial  control  has  brought  into  recognition  some 
things  which  40  years  ago  were  strangely  blurred. 

In  the  first  place,  we  recognize  far  more  clearly  than  when 
the  Sherman  Anti-Trust  Law  and  the  Interstate  Commerce  Law 
were  enacted,  that  many  industries  are  inherently  monopolistic, 
and  that  any  effort  to  force  competition  in  them  is  doomed 
to  failure  and  can  result  only  in  increased  cost  and  lessened 
efficiency  of  sendee.  In  this  broad  field,  public  interest  is  best 
to  be  subserved  either  by  private  operation  under  thorough- 
going regulation,  or  by  government  ownership  and  operation. 
Right  now,  under  stress  of  war,  weighty  experiments  are  being 
tried  out,  which  will  throw  much  light  on  the  monopoly 
problem. 

In  the  second  place,  it  is  now  recognized  that  in  the  so- 
called  "  trust  movement,"  where  no  element  of  genuine 
monopoly  has  been  present,  a  large  factor  has  been  the  desire 
to  secure  the  economies  of  large-scale  production.  This  is  a 
sound  and  constructive  motive,  and  democracy  is  concerned  to 
have  such  economies  attained,  to  the  extent  that  does  not  inter- 
fere with  some  higher  or  more  essential  purpose. 

In  the  third  place,  it  is  obvious  that  certain  enterprises  must 
be  conducted  on  a  giant  scale,  if  at  all.  A  copper-smelting 
plant,  a  sugar  refinery,  a  powder  plant,  locomotive  works,  as 
such  enterprises  are  now  conducted,  may  well  involve  an  initial 
investment  running  up  into  the  millions.  The  scale  most 
conducive  to  economical  production  is  not  to  be  predetermined 
by  any  rigid  or  general  rule.  It  must  be  worked  out  in  each 
industry  and  in  each  community  according  to  the  conditions 
which  conduce  to  greatest  efficiency.  Each  enterprise  should 
have  a  fair  chance  for  a  start  and  for  normal  growth,  accord- 
ing to  the  effectiveness  which  it  develops. 

Democracy  craves  variety  and  individuality  in  industrial 
development.  It  needs  the  small  industry  not  less  than  the 
large.  The  point  which  I  wish  to  emphasize  is,  not  so  much 
that  in  a  democracy  the  individual  enterpriser  needs  the  help 
and  protection  of  the  state,  as  that  the  state  needs  the  widely 
distributed  initiative  and  enthusiasm  of  ambitious  young  enter- 
prisers. 

Democracy  needs  to  avail  itself  of  the  varied  industrial  talent 
and  aptitudes  of  the  many,  and  not  merely  of  the  genius  of  the 
few.  There  is  another  and  a  more  important  concern  here  in- 
volved than  that  of  getting  a  maximum  output  produced  at 
minimuTn  cost.  It  is  the  calling  forth  of  widely  diffused  and 
varied  industrial  leadership.  "  The  magic  of  private  property 
turns  sand  into  gold."  It  means  much  for  the  strength  and 
stability  of  a  democracy,  if  the  man  with  capacity  for  indus- 
trial leadership  finds  scope  for  developing  his  aptitudes  as  his 
own  master,  in  the  enterprise  of  his  own  starting,  and  not  as  a 
foreman  or  as  a  member  of  the  staff  of  some  giant  corpora- 
tion. Right  here  lies  a  cardinal  difference  between  industrial 
democracy  as  we  would  see  it  develop  in  the  United  States  and 
the  type  of  socialism  which  many  fear.  Is  it  not  possible  to 
keep  open  the  door  of  opportunity  and  enable  the  young  man 
to  discover  and  develop  his  own  aptitude,  without  at  the  same 
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time  making  him  the  servant  of  the  state,  subject  to  a  repres- 
sion no  less  galling  because  imposed  at  the  behest  of  a 
majority? 

In  recent  years  there  has  developed  a  new  and  discriminating 
appreciation  of  certain  advantages  of  the  small  plant  in  indus- 
tries which  are  not  inherently  monopolistic  or  in  which  the 
economies  of  large-scale  production  are  not  a  dominant  con- 
sideration. Perhaps  foremost  among  these  advantages  is  that 
which  relates  to  the  element  of  quality.  America  has  wrought 
her  most  distinctive  miracles  in  quantity  production.  Ford 
automobiles,  to  take  the  most  notable  example,  are  turned  out 
by  the  million.  But  during  the  past  year  we  have  had  our 
illusions  removed  as  to  the  speed  with  which  the  highest  type 
of  fighting  aeroplanes  can  be  produced.  Where  the  crafts- 
man skill  and  precision  are  needed,  more  trustworthy  products 
can  be  secured  in  the  small  shop  than  in  the  mammoth  plant. 
A  second  advantage  is  found  in  the  direct  and  intimate  rela- 
tion between  office  and  shop  in  the  small  plant.  Here  the 
workers  are  still  men, — yes,  individuals,  even,  in  the  thought 
and  under  the  eye  of  the  superintendent  or  employer,  while  he 
is  a  distinct  and  knowable  personality.  This  has  not  a  few 
important  results.  In  the  small  shop  decisions  are  transmitted 
from  the  proprietor-manager  straight  to  the  workmen,  and  are 
carried  into  effect  at  once.  Said  one  of  our  Institute  gradu- 
ates, a  few  days  ago :  "  During  the  past  six  months  we  have 
nearly  doubled  our  output,  but  we've  added  only  one  man  to 
our  office  force.  That  puts  us  all  under  a  good  deal  of  strain." 
"Why  not  put  more  men  on  your  office  staff?"  I  inquired. 
His  reply  was :  "  That  would  mean  just  so  much  more  red- 
tape  and  complication.  When  I  first  went  with  the  firm  (less 
than  ten  years  ago),  there  were  in  the  office  just  Mr.  A.  (the 
inventor-proprietor),  Mr.  B.,  his  partner,  and  one  other  man. 
Then  things  used  to  hum !  But  the  more  men  you  get  in,  the 
more  cards  and  reports  have  to  be  made  out,  merely  to  insure 
the  same  degree  of  efficiency." 

Leadership  "  carries "  better  in  the  small  industry.  The 
proprietor's  personality  and  enthusiasm  can  lay  hold  upon  25 
or  50  men,  whereas  to  a  force  of  500  he  would  be  simply  "  the 
boss."  Esprit  de  corps  and  morale  are  of  natural  growth  in  the 
small  shop ;  they  are  hard  to  develop  and  maintain  where  there 
is  no  human  contact  between  the  employer  and  the  workmen, 
and  where  the  workmen  are  not  personally  known  to  one  an- 
other. In  the  small  shop  there  can  be  brought  home  to  the  in- 
dividual workman  the  direct  interest  which  he  has  in  maintain- 
ing both  the  quantity  and  the  quality  of  the  product;  he  can 
be  brought  to  see  clearly  how  his  own  work  is  discredited  and 
his  own  wage  lowered  in  consequence  of  the  soldiering  or  waste 
of  material  by  any  member  of  the  working  force.  It  goes 
without  saying  that  the  mutual  understanding  between  em- 
ployer and  employees  in  a  small  industry  is  a  strong  influence 
in  lessening  the  frequency  and  the  seriousness  of  labor  con- 
troversies. 

In  fact,  the  advantages  of  the  small  shop  are  so  obvious 
that  in  these  days  of  giant  corporations  some  of  the  most  in- 
teresting and  promising  experiments  in  industrial  manage- 
ment are  in  the  attempts  to  reorganize  production  "  on  the 
small-shop  basis,"  assigning  to  a  superintendent  and  small 
force  of  men  the  making  of  a  particular  part  or  the  comple- 
tion of  a  certain  series  of  processes  in  the  turning  out  of  the 
finished  product.' 

If  it  be  granted  that  the  small  industry  in  many  fields  of 
production  has   distinct   advantages,   and   that  the   easy  and 


>  See  the  Small  Shop  System,  by  Peter  F.  O'Shea.  An  interview 
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natural  progress  from  able  and  ambitious  workman  to  pro- 
prietor is  accordant  with  the  spirit  of  democracy  and  tends  to 
safeguard  it  from  developing  industrial  Bourbonism  on  the 
one  hand,  or  industrial  Bolshevikism  on  the  other,  the  question 
presents  itself:  What  chance  has  the  small  industi-y  in  the 
democracy  of  today  ?  Is  it  getting  a  better  or  a  poorer  chance 
than  a  generation  ago?  To  what  extent  and  in  what  ways 
should  a  democracy,  in  its  own  interest,  seek  to  insure  that 
chance  ? 

Here  the  first  step,  thoroughly  in  accord  with  the  democratic 
principle,  is  to  see  to  it  that  the  field  of  opportunity  is  not  nar- 
rowed by  encroachments  of  monopoly  not  controlled  in  the 
public  interest.  Despite  the  contemptuous  sniffing  with  which 
not  a  few  self-styled  "  hard-headed  business  men  "  have  re- 
ferred to  the  "  New  Freedom  "  programme,  I  venture  to  be- 
lieve that  the  spirit  embodied  in  the  Clayton  Anti-Trust  Law 
and  the  Federal  Trade  Commission  Law  is  constructive  and 
deserving  of  approval.  Those  laws  attempt  reasonable  defini- 
tion, where  the  Sherman  Anti-Trust  Law  introduced  sweeping 
prohibition  which  hastened  the  very  development  it  was  in- 
tended to  curb.  Experience  has  shown  and  doubtless  will  con- 
tinue to  show  defects  in  these  laws  needing  correction.  But 
they  merit  a  better  spirit  of  cooperation  than  in  many  quar- 
ters they  have  received.  The  present  moment  in  the  world's 
histoi-y  is  a  time  more  appropriate  for  sincere  and  thorough- 
going study  of  the  ethics  of  business  than  for  disdainful 
ridicule  of  any  efforts  to  restrain  unfair  comisetition. 

But  many  a  small  industry  fails  to  "  make  good  "  not  be- 
cause of  unfair  practices  on  the  part  of  rivals,  nor  from  any 
lack  of  inventiveness,  resourcefulness  or  managerial  ability  on 
the  part  of  its  enterpriser,  but  because  he  encountered  excep- 
tional difficulties  in  securing  some  one  of  the  elements  requisite 
to  its  success.  If — as  I  believe — it  is  essential  to  the  safety 
and  stability  of  democracy  itself  that  its  life  be  constantly 
renewed  by  the  upgrowth  of  small  industries,  by  the  direct 
progress  of  ambitious  young  workmen  into  the  ranks  of  pro- 
prietors, what  steps  should  a  democracy  take  to  remove  ob- 
stacles to  such  progress  and  to  insure  to  the  small  industry  a 
reasonable  chance  to  work  out  it  own  salvation? 

"  Paternalism !  "  someone  exclaims,  at  the  mere  raising  of 
that  question.  But  to  my  mind  "  paternalism  "  conveys  the 
idea  of  coddling  a  weakling,  to  make  things  easy  for  the 
pampered  child.  It  seems  misapplied  when  used  with  refer- 
ence to  government  action  for  the  assuring  of  equitable  in- 
dustrial conditions  essential  to  the  safety  of  democracy. 
Nevertheless,  it  must  be  acknowledged  that  that  way  danger 
lies.  The  history  of  the  protective  tariff  affords  enough  illus- 
trations of  the  possibility  that  government  action,  ostensibly 
in  the  public  interest,  may  be  so  designed  and  carried  into 
effect  as  in  some  instances  to  benefit  the  few  at  great  cost  to 
the  many.  That  there  is  some  liability  to  abuse  is  not  to  be 
denied.  However,  the  motive  here  advanced  is  not  that  of 
fostering  any  particular  enterprise  but  rather  the  giving  to 
small  industries  a  fair  chance,  in  order  that  by  their  growth 
they  may  safeguard  democracy  by  lessening  the  danger  of 
the  development  of  a  basis  for  class  consciousness. 

I — Power 

All  mdustries  here  in  view  are  users  of  power.  The 
obvious  implication  of  democracy- — though  it  has  secured 
but  tardy  recognition — is  that  nature's  sources  of  power 
should  be  made  generally  serviceable  to  the  community  as  a 
whole,  and  should  not  be  exploited  primarily  for  the  profit  of 
the  favored  few.    This  idea  underlies  the  recent  movement  by 
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the  National  Government  and  by  several  of  the  states  for  the 
survey  of  water  powers  and  for  their  conservation  in  the  in- 
terest of  all  the  people. 

Most  of  the  modem  electric-power  enterprises  have  been 
built  up  and  are  controlled  by  private  concerns;  a  large  pro- 
portion of  them,  scattered  the  country  over,  are  in  the  hands 
of  a  comparatively  few  corporations  which  specialize  in  such 
enterprises.  They  are,  thus,  in  position  to  bring  to  bear  the 
highest  engineering  skill  upon  the  solution  of  all  technical 
problems,  and  they  possess  certain  marked  advantages  in  rela- 
tion to  maintenance  and  management.  Here  democracy  is  con- 
fronted by  the  tremendous  problem  of  the  government's  rela- 
tion to  such  enterprises, — of  government  ownership,  with  its 
diverse  political  and  economic  implications.  A  number  of 
cities  have  been  trying  experiments  under  varied  enough  con- 
ditions to  make  their  results  of  considerable  interest  and  sig- 
nificance. Without  exception,  so  far  as  I  have  observed,  they 
report  a  substantial  reduction  in  the  rate  made  by  the  private 
corporations — it  was  40  per  cent  in  Seattle — dating  from  the 
first  serious  agitation  for  a  municipal  plant. 

It  cannot  be  stated  too  strongly  that  a  conclusive  compari- 
son of  the  service  rendered  a  community  by  a  municipal  plant 
and  by  a  private  corporation  in  competition  with  it  can  be 
made  only  by  an  expert,  on  the  basis  of  painstaking  investiga- 
tion. The  power  rates  of  municipal  plants  are  attractively 
low.  But  it  must  be  borne  in  mind  that  those  rates  are  in  a 
sense  not  economic  but  ''  political," — rates  lower  than  could  be 
made  by  any  corporation  which  had  to  pay  taxes,  or  which 
could  not  have  its  deficits  made  up  from  public  appropria- 
tions. Depreciation  charges  are  likely  to  be  figured  differently 
in  the  accounting  of  municipal  as  compared  with  private  cor- 
porations. There  may  be  ample  justification  for  the  policy  of 
the  city's  charging  less  than  cost  for  electric  power,  just  as 
for  many  years  the  Post  Office  Department  was  run  mth  a 
view  not  to  its  pajdng  expenses  but  to  its  rendering  the  maxi- 
mum service  in  the  development  of  the  country.  But  if  power 
rates  are  to  be  fixed  on  that  basis,  the  policy  ought  to  be 
frankly  avowed.  The  question  as  to  the  comparative  efficiency 
of  service  to  be  expected  from  a  municipal  plant  as  compared 
with  that  of  a  private  corporation  involves  many  considera- 
tions which  cannot  be  reviewed  in  this  brief  paper. 

Pacific  Coast  cities  have  been  pioneers  in  selling  electric 
power  for  manufacturing  jjurposes.  A  comparison  of  their 
rates  would  involve  a  maze  of  complications  entirely  inappro- 
priate in  a  paper  of  this  character.  A  quotation  from  the 
power  rate  card  of  a  single  city  may  serve  to  indicate  on  what 
easy  terms  the  starter  of  a  small  industry  may  there  secure 
his  power.  In  Los  Angeles,  California,  the  use  of  the  aqueduct 
has  made  possible  commercial  power  rates  running  from  4  cents 
per  kw-hr.  for  the  first  100  kw-hr.  in  any  one  month  down  to 
1.05  cents  for  from  3000  to  6000  kw-hr.  Pasadena  generates 
power  by  a  steam  plant  using  fuel  oil,  and  sells  her  customers 
electric  power  at  just  one-third  what  it  cost  at  the  time  when  the 
city  plant  was  projected.  In  Seattle  the  rate  has  been  reduced 
to  about  one-quarter  of  what  it  was  under  the  old  regime,  and 
the  city's  hydroelectric  works  are  being  greatly  extended. 
In  Taeoma,  the  city  has  been  selling  power  since  1897,  but 
made  no  special  effort  along  this  line  till  1912,  when  the  rate 
was  reduced  from  a  uniform  3-cent  rate  to  a  sliding  scale  on 
which  the  price  for  kw-hr.  according  to  the  load  factor  runs 
from  24  cents  (where  the  load  factor  is  10)  to  0.45  cents  (where 
the  load  factor  is  100) .  And  these  rates  are  reduced  by  one-third 
where  the  customer  agrees  to  take  the  power  at  certain  hours 
and  to  cut  off  all  or  a  large  percentage  of  his  power  during 
the  low-water  period.    Since  1912  there  has  been  a  marked  in- 


crease in  the  use  of  electric  power.  Forty-two  different  types 
of  industry  appear  upon  the  list  of  small  users  of  power;  they 
include  machine  shops,  rubber  factories,  shipbuilding  plants, 
meat  packers,  smelters,  lumber  manufacturers,  etc.  No-  one 
who  reads  the  list  can  doubt  that  the  Taeoma  motor-rental 
system  is  serving  effectively  to  diversify  the  city's  industries, 
and  to  make  it  easy  for  an  ambitious  young  workman  to  start 
an  enterprise  of  his  own. 

A  most  timely  document  is  the  Report  on  Electric  Power 
Supply  in  Great  Britain  (made  public  in  December,  1917)  by 
the  Coal  Conservation  Sub-Committee  of  the  British  Ministry 
of  Reconstruction.  What  lends  especial  interest  to  this  report 
is  the  fact  that,  by  way  of  enforcing  the  necessity  for  a  most 
serious  consideration  of  the  recommendations  which  they  pre- 
sent, they  repeatedly  refer  to  the  disadvantages  which  the 
British  manufacturer  is  sure  to  encounter  in  after-the-war 
competition  with  better-equipped  American  enterprises.  For 
example : 

In  the  United  States  the  amount  of  power  per  worker  is  56  per 
cent  more  than  in  the  United  Kingdom — it  we  eliminate  workers  in 
trades  wtiere  the  use  of  power  is  limited,  or  even  impossible,  we 
shall  probably  find  that  in  the  U.  S.  A.  the  use  of  power,  where  it 
can  be  used,  is  nearly  double  what  it  is  here.  On  the  other  hand, 
not  only  are  the  standard  rates  of  wages  higher  in  the  U.  S.  A. 
but  living  conditions  are  better.  There  is  little  doubt  that  in  the 
U.  S.  A.  the  average  purchasing  power  of  the  individual  is  above 
what  it  is  in  this  country,  and  that  this  is  largely  due  to  the  more 
extensive  use  of  power,  which  increases  the  individual's  earning 
capacity.  The  best  cure  for  low  wages  is  more  motive  power.  Or, 
from  the  manufacturer's  point  of  view,  the  only  offset  against  the 
increasing  cost  of  labor  is  the  more  extensive  use  of  motive  power. 
Thus,  the  solution  of  the  workman's  problem,  and  also  that  of  his 
employer,  is  the  same,  viz.,  the  greatest  possible  use  of  power. 
Hence  the  growing  importance  of  having  available  an  adequate 
and  cheap  supply  of  power  produced  with  the  greatest  economy 
of  fuel.  (p.  7.)  The  present  coal  consumption  would,  if  used 
economically,  produce  at  least  three  times  the  present  amount  of 
power. 

The  Committee  makes  the  following  recommendations:  (pp. 
1  and  17) 

The  present  inefficient  system  of  over  600  districts  should  be 
.superseded  by  a  comprehensive  system,  in  which  Great  Britain  is 
divided  into  some  sixteeu  districts,  in  each  of  which  there  should 
be  one  authority  dealing  with  all  the  generation  and  main  dis- 
tribution. 

Sites  suitable  for  electric  generating  purposes  should  at  once 
be  chosen  where  water  is  plentiful  and  transport  facilities  good  or 
fuel  close  at  hand. 

Each  district  of  electrical  supply  under  a  single  authority  should 
be  a  large  area,  with  the  greatest  possible  variety  of  electrical 
requirements  and  including  populous  centers  of  industrial  activity. 
Power  available  from  surplus  gas  or  waste  heat  should  be  turned 
into  electrical  energy  on  the  spot  in  local  plants  which  would  feed 
into  the  main  distribution  system. 

At  a  time  when  for  many  months  it  has  been  necessary  to 
subject  this  country's  fuel  supply  to  rigid  control,  on  a  day 
when  many  of  the  gas  and  electric  light  companies  in  New 
England  have  but  a  week's  supply  ahead,  when  Worcester 
manufacturers  are  facing  the  prospect  of  having  to  close  their 
shops  or  curtail  production  for  months,  and  when  the  bins  of 
probably  half  the  householders  of  this  city  are  empty  of  coal 
and  when  no  assurance  can  be  had  of  more  than  two-thirds  of 
a  winter's  supply,  I  have  ventured  to  refer  to  this  radical 
proposal,  put  forth  by  an  eminent  and  responsible  group  of 
investigators,  for  the  conservation  of  England's  coal  suj^ply, 
and  for  the  most  efficient  development  of  power  therefrom, 
in  the  interest  of  all  her  people. 
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IT      Capital 

How  shall  a  starling  industry  secure  capital?  In  the  days 
of  Worcester's  early  industrial  growth,  the  necessary  capital 
units  were  small,  and  might  be  drawn  from  modest  savings, 
or  secured  in  considerable  measure  from  personal  acquaint- 
ances. But  now  the  situation  is  vastly  changed.  The  new 
industry  is  likely  to  need  a  greater  amount  of  capital  at  the 
start,  and  its  founder's  acquaintances  are  less  likely  than  three 
generations  ago  to  have  the  requisite  funds. 

At  the  present  time,  some  New  England  banks  are  paying 
considerable  salaries  to  their  representatives  who  go  about  in 
the  community  helping  farmers  decide  how  to  invest  borrovifed 
capital  most  successfully  in  the  development  of  their  home 
farms,  with  the  result  that  three  parties  gain :  the  bank,  in 
securing  a  safe  investment  for  its  funds;  the  farmer,  in  get- 
ting capital,  together  with  expert  advice  as  to  its  intelligent 
use  in  his  own  farm  problem;  and  the  community,  in  securing 
a  greatly  increased  production  of  food  crops.  Similar  inter- 
est and  cooperation  may  be  shown  by  banks  in  the  case  of  the 
starters  of  other  small  industries.  Some  modification  of  coop- 
erative banking,  as  worked  out  in  Germany  and  Switzerland, 
may  enable  men  of  character  and  enterprise  to  borrow  upon 
their  pooled  credit,  for  the  starting  of  a  promising  industry. 

IV     Labor 

At  the  present  time  the  "  help  "  question  is  one  of  the  most 
disheartening  elements  in  the  manufacturer's  problem.  Trade 
schools  and  vocational  guidance  are  some  of  democracy's 
newer  devices  for  affording  the  boy  some  training  in  funda- 
mentals and  for  discovering  to  him  and  to  his  parents  what 
his  real  aptitudes  are.  Public  employment  agencies  may  serve 
to  bring  employer  and  employee  together  and  help  distribute 
the  labor  force  to  the  points  where  it  is  most  needed.  But  the 
fundamental  evil  of  the  present  situation  lies  far  deeper.  Ex- 
President  Tucker,  of  Dartmouth  College,  declares  that  "  the 
social  curse  of  industrialism  as  it  now  exists  lies  in  its  effect 
upon  the  disposition  and  temper  of  industrial  workers."  He 
points  out  that  by  putting  the  worker  under  the  dominance  of 
the  machine,  by  subjecting  him  to  various  conditions  not  of  his 
own  choosing,  and  by  depriving  him  of  the  stimulus  and  in- 
centive to  private  ownership,  industrialism  has  alienated  the 
man  from  his  job;  it  has  taken  from  him  ''  the  zest  for  work, 
than  which  nothing  is  more  necessary  to  social  progress." 

One  of  America's  most  eminent  engineers,  Mr.  Charles  P. 
Steinmetz,  has  said  that  in  every  industrial  enterprise  there 
are  three  principal  elements  that  need  attention, — the  financial, 
the  technical  and  the  human.  He  added  that  the  I.  W.  W.  put 
in  their  appearance  where  the  human  factor  is  neglected  and 
to  the  employer  who  disregards  that  human  factor  his  admoni- 
tion is :    "  The  I.  W.  W.  will  get  you,  if  you  don't  watch  out !  " 

Right  here  is  one  of  the  great  advantages  of  the  small  in- 
dustry and  a  prime  element  of  its  importance  to  a  democrac\-. 
In  the  small  shop,  relations  between  employer  and  workmen 
still  remain  personal,  human.  The  great  corporations  of  the 
present  day  are  striving  earnestly  to  solve  this  problem  of  the 
human  element.  They  are  calling  to  their  aid  the  psychologist 
and  the  sociologist;  they  engage  trained  experts  as  employ- 
ment managers,  and  organize  elaborate  welfare  departments. 
But  no  scientific  organization  for  "  hiring  and  firing  "  and  no 
wholesale  welfare  work  can  duplicate  the  results  in  efficiency 
and  esprit  de  corps  of  the  working  team  which  can  be  achieved 
by  the  employer  in  the  small  industry. 

In  a  paper  recently  presented  before  this  Society,  Mr.  Rich- 
ard B.- Gregg  has  discussed  "What  it  costs  to  hire  and  fire." 


He  intimated  that  an  annual  laljor  turnover  of  20  per  cent 
was  not  exceptional,  and  cited  eases  where  for  several  suc- 
cessive years  it  had  run  as  high  as  45  per  cent,  while  in  one 
department  of  a  certain  cotton  mill  it  had  last  year  gone  over 
500  per  cent.  The  losses  which  such  incessant  shifting  involve 
to  the  employer,  to  the  workman  and  his  family  and  to  the 
community  are  appalling.  Yet  every  person  here  knows  em- 
]iloyers  in  small  industries  who  through  years  have  kept  a 
loyal  working  force,  relatively  permanent  and  having  an  inter- 
est and  a  keen  pride  in  "  their  "  shop,  and  the  quantity  and 
quality  of  "  their  "  product.  It  was  such  employers  and  such 
workmen  as  these  who  gave  to  this  Worcester  community  its 
immensely  strong  and  diversified  industrial  development,  so 
hard  to  maintain  under  the  changed  conditions  of  today. 

V      Reseauch 

In  one  rc'S]>ect  the  small  industry  has  been  at  an  unneces- 
sarily great  disadvantage.  The  day  of  hit-or-miss  or  rule-of- 
thumb  methods  is  cleai'ly  past.  Yet  the  small  industry  cannot 
conduct  scientific  investigations  in  elaborately  equipped  and 
expensively  manned  research  laboratories  of  its  own.  Here  is 
a  field  where  government,  federal  or  state,  may  provide 
cooperation  along  lines  similar  to  those  of  the  U.  S.  Depart- 
ment of  Agriculture  and  of  the  state  experiment  stations. 
The  Bureau  of  Standards  is  already  doing  something  in  the 
way  of  research  work  for  private  concerns.  The  laboratories 
of  this  Institute,  as  of  scores  of  engineering  schools  and  uni- 
versities, have  facilities  which  may  help  solve  the  technical 
liroblems  of  many  a  small  industry,  at  a  fraction  of  the  cost 
which  would  be  involved  if  the  manufacturer  should  attempt  to 
have  this  work  done  in  his  own  jjlant. 

VI        PUBLICtTT  AND  MaRKETIXG 

One  of  the  greatest  disadvantages  under  which  the  small 
industry  labors  is  the  difficulty  in  getting  its  product  con- 
tinuously and  effectively  before  the  public.  Private  enterprise 
has  not  failed  to  note  this  need  and  to  provide  well-designed 
facilities  to  meet  it.  For  example,  the  Bush  Terminal  Com- 
pany, not  content  with  providing  the  splendid  buildings  in 
connection  with  which  manufacturing  space,  power,  light,  heat, 
railway  and  shipping  facilities  are  furnished  to  its  tenants, 
has  spent  12,000,000  to  erect  an  "  International  Exhibit 
Building"  at  the  very  heart  of  the  day-and-night  activity  of 
New  York  City,  on  West  Forty-second  Street.  It  is  where 
every  dealer  would  wish  to  have  his  show  room,  but  could  not 
afford  to  do  so  alone.  This  is  genuine,  scientific  cooperative 
service  on  the  part  of  a  far-sighted  corporation,  and  some 
small  industries  may  find  great  advantage  in  availing  them- 
selves of  this  opportunity. 

Considerable  saving  and  enhanced  efficiency  could  be  secured 
if  manufacturers  in  related  lines  would  cooperate  in  their 
sales  work.  The  automobile  shows  offer  a  spasmodic  and  spec- 
tacular example  of  what  may  be  worked  out  in  more  simple 
and  modest  fashion  in  many  lines  of  industry.  The  coopeia- 
tive  fruit-selling  agencies  of  the  Pacific  Coast  states  and  the 
jiroduce-marketing  organizations  in  other  parts  of  the  country 
present  familiar  illustrations  of  cooperative  selling.  Nor  is 
this  a  matter  unworthy  of  governmental  interest  and  aid.  The 
medieval  fairs  brought  business  and  prosperity  to  the  towns 
which  held  them.  Even  in  war-stricken  France,  the  past  year, 
certain  expositions  have  been  maintained.  Our  own  country 
affords  illustrations  of  municipal  industrial  nmseums  sug- 
gestive of  a  development  which  might  be  greatly  extended,  the 
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city  providing  ample  and  suitable  halls  and  facilities  for  the 
display  of  the  high-grade  products  distinctive  of  its  industry, — 
doing  this  not  as  a  matter  of  favoritism  and  patronage,  but 
taking  it  upon  itself  to  advance  thereby  the  interests  of  the 
whole  city  as  an  industrial  unit,  in  the  spirit  frequently  shown 
by  a  progressive  chamber  of  commerce. 

An  attempt  has  here  been  made  to  analyze  some  of  democ- 
racy's implications  in  the  industrial  field,  and  to  emphasize 
some  aspects  of  the  American  industrial  system  which  bid  fair 
to  subject  our  form  of  government  to  severe  strain.  Emphasis 
has  been  laid  upon  the  small  industry's  consistency  with  the 
spirit  of  democracy,  and  its  tendency  to  strengthen  democratic 
institutions,  and  some  ways  have  been  suggested  whereby 
■  through  public  or  private  cooperation  the  small  industry,  in 
the  interest  of  democracy,  may  be  given  a  better  chance  of 
success. 

At  any  time  these  matters  might  have  been  considered  of 
some  academic  interest;  but  right  now  they  seem  to  me  of  a 
new  and  vital  significance.  I  believe  that  it  is  an  accurate 
forecast  that  in  the  future  the  historian  will  find  the  chief 
significance  of  this  World  War  not  in  the  dynastic  and  terri- 
torial changes  which  at  present  seem  to  us  to  be  of  such 
prodigious  moment,  but  rather  in  the  world-wide  social  and 
economic  upheaval  and  revolution,  for  which  the  war  is  now 
preparing  the  way,  and  of  which  Russia  affords  a  portentous 
example.  Even  before  the  outbreak  of  the  war,  in  America  as 
well  as  in  Europe  there  were  abundant  signs  that  convulsion 
was  impending. 

The  coming  of  peace  will  bring  a  ])eriod  of  tremendous  re- 
adjustment. Back  from  the  front  w'ill  come  scores  of  thou- 
sands of  young  officers,  and  millions  of  young  soldiers,  to  be 
reassimilated  into  our  economic  and  political  life.  That  proc- 
ess will  be  vastly  different  from  the  readjustment  which  fol- 
lowed the  Civil  War.  Back  to  our  industrial  centers  these 
young  men  are  to  come,  with  a  changed  outlook  upon  life.  Men 
who  before  the  war  had  been  plodding  wage  earners,  hardly 
stepping  outside  their  deep-worn  rut  from  one  year's  end  to 
another,  and  with  no  suspicion  that  life  had  anything  else  in 
store  for  them,  have  now  seen  other  lands,  other  customs. 
They  have  had  a  great  illumination.  They  have  taken  part 
in  the  greatest  enterprise  in  the  bistorj-  of  the  human  race. 
They  have  learned  team  play,  and  the  immense  effectiveness  of 
disciplined  cooperation.  They  have  found  within  themselves 
unsuspected  power  to  dare  and  to  do  and  to  lead.  Let  no  one 
fancy  that  the  return  to  the  ranks  of  industrv-  of  these  hosts 
of  young  crusaders,  who  have  gone  through  hell  to  make  the 
world  a  decent  place  to  live  in,  will  not  add  a  tremendous 
ferment  to  the  social  and  economic  unrest.  They  are  going 
to  demand  that  democracy  in  government  find  its  counterpart 
in  democracy  in  industrj' ;  that  life  yield  them  something  more 
than  the  day's  wage, — that  it  give  them  something  of  the 
zest  of  adventure,  of  opportunity  for  advancement,  of  chance 
for  independent  leadership.  Where  shall  these  ambitions  and 
restless  energies  find  an  outlet? 

In  the  strain  to  which  our  institutions  are  sure  to  be  sub- 
jected in  the  years  that  lie  immediately  before  us,  the  small 
industrj'  may  render  service  of  incalculable  importance  to 
American  democracy.  It  offers  scope  for  ambitious  young 
men  to  rise  from  the  ranks  to  positions  of  leadership.  It  keeps 
relations  human  between  employer  and  workmen.  It  gives  the 
lie  to  the  class-conscious  radical's  assertion  that  America  is 
divided  into  two  hostile  camps,  the  bourgeois  and  the 
proletariat.  When  the  Allies  shall  have  succeeded  in  making 
the  world  safe  for  democracy,  the  small  industry  may  have 
no  small  part  in  making  democracy  safe  for  the  world. 


THE  TEXTILE  INDUSTRY  IN  RELATION 
TO  THE  WAR 

Bv  ,T.  E.  ROUSMAXIERE,'  NEW  YORK,  N.  Y. 

I  AM  concerned  with  the  selling  of  cotton  goods.  Before 
the  war  the  firm  with  which  I  am  connected  sold  to  the 
Government  a  large  amount  of  goods  for  the  Army  and  Navy. 
We  have,  of  course,  sold  them  a  much  larger  amount  since  the 
war  has  been  on,  and  since  I  first  went  to  Washington  at  the 
request  of  one  of  the  representatives  of  the  Government,  to 
serve  on  a  committee,  I  have  given  a  rather  large  part  of  my 
time  to  helping  the  Government,  so  far  as  I  could,  to  obtain  the 
textiles  of  which  they  were  in  need,  particularly  cotton  textiles, 
with  which  I  am  most  familiar. 

Those  who  have  not  looked  into  the  matter  carefully  will  be 
surprised  at  the  need  there  is  of  textiles  in  all  departments 
of  the  war-making  machinery  of  the  Government.  In  fact,  it 
has  been  a  theory  of  mine — which  has  not  worked  out  in 
practice — that  by  reason  of  the  lack  of  cotton  and  wool  and 
rubber  Germany's  war-making  ability  would  be  restricted.  But 
she  is  making  war  now  probably  better  than  she  has  in  the 
past,  and  yet  with  the  enormous  use  that  is  made  of  those 
three  articles  here,  and  on  the  theory  that  Germany  has  not 
received  any  for  the  past  two  years,  it  would  seem  as  if  she 
must  get  to  the  end  of  her  rope. 

Among  the  textOes  used  in  war  are  cotton  woven  goods, 
woolen  woven  goods,  cotton  knit  goods,  woolen  knit  goods  and 
same  silk  goods.  There  are  four  grades  of  woolen  goods :  over- 
coating, 32-oz. ;  suiting,  20-oz. ;  blanket,  and  woolen  shirt. 
There  are  also  various  weights  of  cotton  duck  used  for  tentage 
and  for  wagon  covers  and  the  like.  The  cloth  is  used  by  the 
Government  usually  in  the  dyed  state,  but  owing  to  the  great 
need  of  haste  they  have  been  using  large  quantities  in  the 
gray  state  until  the  dyeing  capacity  of  the  country  could  be 
adjusted.  There  are  also  uniform  cloths,  fiber-dyed — that  is, 
dyed  in  the  cotton  and  then  spun  and  woven,  as  used  by  the 
marine  corps,  or  spun  and  then  dyed,  as  used  by  the  Army. 
There  is  also  a  silk  material  used  in  making  cartridge  bags, 
which,  unlike  cotton,  does  not  leave  any  residue  in  the  gun. 

When  the  war  began  the  Government  did  not  have  any  stock 
of  goods.  There  had  been  trouble  with  Mexico  the  summer 
before  and  practically  all  the  stock  of  goods  in  the  country 
had  been  taken  by  the  Army  and  had  been  made  up  and 
used.  The  first  time  we  went  to  Washington  the  Assistant 
Quartei-master  General  told  us  that  he  wanted  47,000,000  yd. 
of  12-oz.  duck  for  tentage  within  nine  months.  There  were 
three  or  four  manufacturers  present  who  made  such  goods,  and 
we  all  agreed  that  20,000,000  yd.  could  not  be  made  in  a  year, 
much  less  47,000,000  yd.  in  nine  months.  But  the  industry- 
bestirred  itself  and  is  now  supposed  to  be  making  90,000,000 
yd.  per  year,  and  has  bettered  the  production  which  the  As- 
sistant Quartermaster  General  asked  for  a  year  ago  last  March. 
We  all  had  commercial  orders  at  that  time  to  keep  our  looms 
busy,  but  in  every  case  the  man  whose  commercial  business 
was  interfered  with  has  accepted  the  decision  of  the  Govern- 
ment, and  so  far  as  my  personal  experience  goes,  the  whole 
textile  industry,  both  in  the  manufacturing  and  in  the  consum- 
ing end,  has  acknowledged  the  fact  that  the  Government  must 
be  taken  care  of  before  anything  else  is  done. 

The  same  question  has  arisen  within  the  last  two  months. 
When  the  drive  across  the  water  began  and  it  was  seen  that 
the  Armv  must  be  increased  very  rapidly,  the  buying  that 
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had  been  done  on  the  established  program  at  that  time  was 
found  to  be  insufficient,  aiid  about  the  middle  of  April  instruc- 
tions came  to  us  from  the  Government  that  we  must  deliver  no 
more  goods  on  our  commercial  orders  of  the  class  that  is  used 
in  uniforms  or  for  linings  until  the  first  of  June,  and  for  five  or 
six  weeks  there  were  no  goods  delivered  on  commercial  ordeis 
— the  Government  took  them  all. 

In  order  that  you  may  understand  some  of  tiie  needs  of  tlie 
Government  for  textiles,  let  me  repeat  a  few  of  them,  taken 
somewhat  at  random:  The  amount  of  woolen  cloth  needed  for 
uniforms,  for  blankets  and  for  overcoats  for  3,000,000  men  is 
enormous.  A  part  of  the  wool  used  comes  from  Australia. 
Our  Government  went  to  the  British  Government,  who  had 
bought  the  entire  clip  in  Australia,  and  obtained  from  them 
some  of  the  wool,  which  in  turn  was  doled  out  to  the  man- 
ufacturers who  are  to  make  woolen  uniform  cloth.  One  con- 
tract placed  with  one  firm  on  woolen  cloth  at  one  time 
amounted  to  .$57,000,000. 

Then  there  are  the  cotton  uniforms  that  are  worn  in  sum- 
mer; and  the  cotton  uniform  cloth  required  for  3,000,000  men 
is  an  enormous  amount.  Let  me  suggest  some  new  demands 
whicii  had  not  arisen  before.  One  new  use  for  wool  that  came 
up  suddenly  was  occasioned  by  the  demand  for  woolen  puttees. 
United  States  soldiers  had  never  worn  puttees  before  and  they 
do  not  wear  them  much  now  in  this  country,  but  it  was  found 
that  the  weather  in  the  trenches,  particularly  in  the  winter, 
made  the  use  of  leggings  impossible — that  the  men's  legs  be- 
came so  cold  that  they  could  not  stand  it  and  they  needed  some- 
ing  waiTii  to  wrap  around  them. 

Immediately  on  war  being  declared  the  gas-mask  questioii 
came  up  and  the  Government  had  to  supply  them  for  all  the 
troops  going  across  the  water.  It  requires  a  very  closely  woven 
piece  of  fabric  for  the  face  cloth  that  contains  tlie  bull's-eyes, 
and  heavy  canvas  for  the  pouch  holding  the  aluminium  con- 
tainer in  which  the  chemical  is  placed  and  through  which  the 
air  is  sucked  in  through  the  rubber  tube.  These  goods  had  to 
be  gotten  together  quickly  and  mills  had  to  go  on  to  fabrics 
whicli  they  had  never  made  before,  but  on  the  whole  it  has 
been  done  remarkably  well.  Now  they  also  provide  gas  masks 
for  horses. 

One  question  that  came  before  the  committee  early  in  the 
war  grew  out  of  the  fact  that  the  hospital  corps  required 
500,000  suits  of  pajamas,  necessitating  about  3,000.000  yd.  of 
goods.  The  Army  hospital  corps  had  always  used  pajamas, 
but  in  amounts  requiring  not  over  100,000  yd.  a  year;  and  it 
so  happened  that  they  had  adopted  a  standard  whic-h  was  a 
practical  manufacturing  proposition  for  only  one  mill.  But 
the  mill  could  not  make  3,000,000  yd.  as  (juickly  as  the  Army 
needed  it,  and  therefore  a  new  pajanm  cloth  had  to  be  ar- 
ranged for — a  sort  of  chambray  weave. 

The  Government  has  just  purchased  in  the  market  7(1.00(1,- 
000  yd.  of  denim  for  overalls  and  jumpers  and  other  purposes 
for  the  men  in  order  to  save  their  uniforms  while  they  are 
working.  The  men  who  went  abroad  first  were  equipped  with 
blue  denims,  but  Pershing  cabled  back  that  blue  denims  were 
too  conspicuous  for  the  hostile  aviators  and  therefore  the  Gov- 
ernment had  to  change  to  the  less  conspicuou.«  brown  goods. 
All  of  these  problems  have  been  solved  by  the  industry  and  I 
think  it  is  entitled  to  a  very  great  deal  of  credit  for  the  way 
in  which  it  has  adjusted  its  methods  to  the  making  of  new 
cloths  at  short  notice. 

The  amount  of  sheets  and  pillow  cases  needed  for  the 
hospitals  was  also  large.  The  Government  has  lately  placed  an 
order  for  240,000,000  yd.  of  bandage  cloth  for  the  Navy,  for 


the  Army,  and  for  the  Ked  Cross,  consolidating  the  purchase. 
The  Navy  also  buys  a  very  large  amount  of  bleached  twills 
for  while  uniforms.     This  is  much  the  same  cloth  as  the  Army 
uniform  cloth,  but  made  a  little  wider  and  then  bleached. 

The  use  of  heavy  ducks  by  the  Government  is  very  large. 
I  remember  last  fall  at  one  time  the  General  Staff  in  Wash- 
ington received  a  requisition  for  13,000,000  yd.  of  No.  4  duck, 
a  very  heavy  material  weighing  almost  a  pound  to  a  yard, 
and  22  in.  wide,  for  use  in  tarpaulins.  Another  need  of  duck 
has  lately  arisen  in  the  Emergency  Fleet  Corporation,  which 
has  just  placed  a  large  order  which  is  needed  promptly  in  order 
to  complete  the  boats  now  being  built  at  various  shipyards. 
Probably  the  greatest  change  was  in  the  aeroplanes.  Aero- 
plane wings  had  hitlierto  been  made  of  linen,  and  while  the 
practice  was  different  in  Italy,  it  had  been  the  theory  both  in 
France  and  England  that  cotton  cloth  would  not  do  for  wings. 
Cotton  has  a  tendency  to  expand  and  contract  with  the  dry- 
ness and  the  dampness  of  the  atmosphere,  and  it  was  also  felt 
that  cotton  wings  when  shot  by  a  shell  would  tear,  whereas 
linen  has  very  great  tenacity  and  does  not  tear.  But  they 
experimented  in  many  ways  and  developed  a  cloth  made  from 
specially  treated  cotton  yarns.  It  is  now  said  by  the  aeroplane 
service  in  Washington  that  that  cotton  cloth  is  standing  up 
quite  as  well  as  the  former  linen.  But  it  took  a  good  deal  of 
experimenting  to  convince  the  personnel  that  it  would  do  as 
well  as  linen.  However,  so  far  as  I  know  the  battle  planes  are 
still  equipped  with  linen  cloth,  a  little  of  which  we  get  through 
the  British  Government,  but  the  practice  planes  and  the  slower 
planes  are  equipped  with  the  cotton  fabric. 

Beyimd  these  very  large  needs  are  those  for  covers  for  the 
3-in.  and  the  6-in.  and  larger  guns,  which  require  a  good  deal 
of  duck,  taking  it  as  a  whole.  And  in  addition  a  new  belt 
had  to  be  manufactured — a  new  apparatus  to  carry  hand 
grenades — something  that  had  not  been  used  much  by  the 
Army  before.  Then  there  is  the  matter  of  truck  covers;  for 
one  of  the  first  orders  of  trucks  over  a  milHon  yards  of  goods 
was  needed. 

A  large  part  of  all  these  goods  have  been  made  in  New  Eng- 
land. The  heavy  ducks  have  been  made  in  the  South,  but  as 
many  of  the  heavy  duck  mills  in  the  South  are  owned  and 
controlled  in  New  England,  they  may  be  considered  New 
England  enterprises.  Various  of  the  mills  in  New  Bedford 
are  making  the  aeroplane  and  the  balloon  cloth.  Fall  River 
and  otlier  places  are  making  the  bandage  cloth.  The  army 
duck  is  being  made  largely  in  Lowell  and  Manchester.  The 
uniform  cloth  is  being  made  very  largely  in  Manchester,  one 
concern  turning  out  500,000  yd.  each  week.  The  woolen  cloths 
are  made  all  over  New  England.  And  New  England,  taking 
into  account  its  munition  factories  and  its  textile  enterprises 
and  others,  seems  to  be  doing  its  fair  share  and  possibly  more 
than  ten-itorially  would  be  allotted  to  it  in  supplying  the  needs 
of  the  Government  for  carrying  on  the  war. 

As  I  said  before,  I  feel  that  the  textile  industry  as  a  whole 
has  responded  splendidly  to  the  demands  made  by  the  Gov- 
ernment. And  I  have  no  doubt  but  that  these  verj-  industries 
have  called  on  you  for  advice  as  to  how  they  can  make  over 
their  plants  to  manufacture  the  fabrics  which  the  Government 
most  needs,  and  increase  their  production — which  is  attempted 
in  every  plant  in  the  country  so  far  as  labor  conditions  will 
jiermit.  And  I  know  that  when  such  requests  are  made  of 
you  by  the  textile  industry  you  will  do  everything  that  you 
can  to  help  them  meet  what  appears  to  be  at  first  sight  the 
overwhelming  needs  of  the  Government  to  supply  its  armed 
forces  in  all  its  branches.    [Applause.] 
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CONVERTING  A  FACTORY  FOR 
MUNITIONS  MANUFACTURE 

By  JOHN  S.  HOLBROOK,'  PROVIDENCE,  R.  I. 

THE  Gorham  Manufacturing  Company,  probably  the 
largest  silversmitlis  in  the  country,  if  not  in  the  world, 
has  been  identified  jiarticularly  with  the  sterling-silver  trade. 
It  has  also  made  a  considerable  amount  of  silver-plated  ware 
and  of  late  years  has  produced  a  large  quantity  of  bronze 
statuary,  structural  and  ornamental  bronze,  besides  various 
ecclesiastical  wares  such  as  pulpits,  altar  rails,  chalices,  etc., 
at  its  Elmwood  plant  in  Providence,  R.  I.  The  step  from  this 
sort  of  work  to  the  manufacture  of  metal  goods  for  war 
munitions  is  consequently  not  as  great  as  at  first  it  might  ap- 
pear when  we  si>eak  of  silversmiths  as  munitions  makers,  for 
our  men  are  trained  in  the  handling  of  metals  and  in  the  use 
of  machinery  adapted  to  their  manufacture — whether  drafting, 
spinning,  stamping,  or  casting,  and  we  therefore  were  not 
handicapped  as  a  strange  concern  might  have  been  in  the 
knowledge  of  metal  handling. 

Very  shortly  after  the  war  broke  out  the  Allied  governments 
came  to  this  country  for  munitions  and  we  began  to  receive 
inquiries.  Our  superintendent  at  that  time  was  Capt.  0.  V. 
Kean,  a  graduate  of  West  Point  and  thoroughly  familiar  with 
ordnance  work  and  the  ordnance  schools,  and  he  naturally  be- 
came interested  in  these  inquiries. 

The  first  negotiations  entered  into  were  with  the  British 
Government  for  50,000,000  brass  cups  for  small  arms  and  the 
same  number  of  cupro-nickel  cups  for  Serbia,  these  being 
made  in  knuckle-joint  presses  which  we  already  had  on  hand 
in  our  machine  shop.  The  eupro-nickel  cups  were  contracted 
for  on  April  14,  1915,  and  were  delivered  on  time. 

On  May  11,  1915,  we  contracted  for  50,000,000  brass  cups 
to  go  with  the  cupro-nickel,  but  found  our  presses  were  too 
light  to  handle  the  heavier  gage,  which  necessitated  the  pui'- 
chase  of  new  presses. 

At  the  same  time  the  French  Government  appeared  in  the 
market  for  cartridge  cases  for  the  75-mm.  gun,  considered  by 
many  the  most  efficient  weapon  of  the  war.  This  was  an  en- 
tirely new  proposition  and  involved  a  large  expenditure  both 
for  new  buildings  and  equipment,  but  after  careful  considera- 
tion the  directors  of  the  company  felt  that  the  contract  was 
profitable  and  that  as  a  matter  of  patriotic  assistance  to  the 
Allied  governments,  with  whom  our  sympathies  even  then 
were  very  strong,  we  should  take  the  contract.  They  there- 
fore authorized  the  building  and  equipment  of  a  new  one-story 
brick  brass-ease  shop,  360  ft.  6  in.  by  122  ft.  8  in.,  which 
lias  cost  approximately  $500,000. 

The  first  contract  with  the  French  Government  was  for 
500,000  of  these  75-mm.  cartridge  cases,  which  upon  comple- 
tion was  followed  immediately  by  an  order  for  975,000  more. 
These  orders  were  filled  so  satisfactorily  that  when  we  entered 
the  war  the  French  Government  went  out  of  their  way  to  com- 
pliment our  work  to  the  United  States  Government. 

The  French  Government  contracts  were  followed  by  one 
from  the  Russian  Government  for  1,000,000  brass  cases  for 
75-mm.  high-explosive  ammunition,  and  another  from  the 
Swiss  Government  for  200,000  75-mm.  brass  cartridge  cases  of 
a  still  different  type.  Later  the  Netherlands  appeared  in  the 
market  and  gave  us  a  contract  for  1,000,000  lb.  of  brass  disks 
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for  their  small-arms  cartridges,  as  well  as  for  340,000  lb.  of 
eupro-nickel  cujss.  Also  the  Danish  and  British  Governments 
each  placed  orders  for  about  225,000  lb.  of  the  latter,  and 
smaller  orders  were  filled  for  the  Norwegian  and  Portuguese 
Governments.  It  should  be  stated  that  each  of  these  contracts 
required  a  different  cup,  slightly  different  in  gage,  height, 
thickness  of  bottom,  etc.,  and  that  special  metal  had  to  be  car- 
ried for  each  contract. 

These  various  contracts  had  fitted  us  with  a  broader  ex- 
perience and  we  had  built  up  a  reputation  and  were  ready  to 
begin  serious  work  for  the  United  States  Government  when 
we  entered  the  war.  At  the  same  time  we  have  been  able  to 
do  some  work  for  the  Allied  governments  in  addition  to  our 
United  States  Government  work. 

The  first  U.  S.  Army  contract  came  March  30,  1917,  even 
before  war  was  declared,  and  was  for  small  cups,  6,600,000 
each  of  the  brass  and  of  the  gilding  metal,  the  latter  being  for 
the  U.  S.  Army  bullet  jackets.  In  May,  1917,  a  contract  was 
closed  with  the  Maxims  Munitions  Corporation  for  275,000,- 
000  each  of  brass  and  cupro-nickel  cups  for  Italy.  The  first 
order  for  eases  was  placed  May  1,  1917,  for  the  U.  S.  Navy 
3-in.  landing  gun — again  a  dift'erent  case  from  anything  we 
had  made  before  and  requiring  an  entirely  new  outfit  of  tools 
Init  not  machinery. 

Immediately  on  the  outbreak  of  the  war  our  plant  was 
jilaced  at  the  command  of  the  Government  both  as  to  its  special 
\\ar  machinery  and  as  to  the  silver  plant.  The  Navy  contract 
was  followed  by  one  in  August  for  a  large  number  of  3-in. 
cases  for  the  IT.  S.  Army — again  a  different  case  from  that 
for  the  Navy  landing  gun,  and  French  75-mm.  cases,  the  Army 
having  decided  to  adopt  tjiat  gun. 

The  Government  then  began  to  inquire  what  we  could  do  on 
grenades,  and  after  some  negotiations  we  took  no  less  than 
four  separate  orders  for  grenades,  and  at  the  request  of  the 
Government  built  an  assembling  and  loading  plant  at  a  cost 
of  considerably  over  $250,000,  at  East  Providence.  This  plant 
is  designed  for  an  output  of  100.000  loaded  grenades  per  day. 
Ground  was  broken  in  December,  1917,  and  work  started  in 
the  plant  six  weeks  later. 

Our  contract  for  the  Navy  landing-gun  case  was  so  success- 
fully filled  that  the  Government  asked  us  to  make  a  large  num- 
ber of  the  large  4-in.  50-caliber  cases.  Another  plant  was 
required  for  this  work,  as  it  is  done  almost  entirely  by 
hydraulic  presses,  and  after  some  negotiations  the  old  plant 
of  the  Providence  Machine  Companj'  on  Eddy  Street  and 
Allen's  Avenue  was  purchased,  new  buildings  erected,  the  old 
buildings  repaired,  and  the  machinery  installed,  and  they  are 
just  beginning  production.  The  plant's  ultimate  capacity  will 
be  2500  per  day. 

In  December,  1917,  the  Army  placed  an  additional  order 
for  the  75-mm.  cases  with  the  proviso  that  if  we  finished  them 
by  August  1,  1918,  we  should  continue  and  make  an  addi- 
tional million.  More  than  one  million  have  been  delivered  and 
we  expect  to  complete  the  balance  well  in  advance  of  the  date 
specified. 

Early  in  1918  the  Government  took  up  ivith  us  the  question 
of  our  assembling  and  machining  the  Stokes  trench  bomb. 
This  involved  a  further  outlay  for  machinery,  but  there  was 
space  enough  in  the  Allen's  Avenue  plant  and  we  accepted 
an  order  for  these,  deliveries  of  which  have  already  begun. 
We  anticipate  turning  out  1500  per  day  on  our  automatic 
machines  and  may  considerably  exceed  this. 

The  machinery  directly  engaged  on  our  munitions  work  and 
bought  for  that  purpose  has  a  capacity  of  between  25  and  30 
millions  of  dollars'  worth  of  output  per  year  on  the  basis  on 
which  we  now  work,  which  is  that  the  Government  furnishes 
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the  raw  material  and  we  the  labor  and  assembling.  Contracts 
actually  in  hand  total  something  over  a  third  of  this  amount — 
between  8  and  10  millions  of  dollars.  This,  however,  does  not 
take  into  consideration  any  machinery  in  the  silver  plant,  and 
finding  that  we  had  capacity  over  and  above  our  usual  busi- 
ness, we  have  taken  a  considerable  number  of  orders  for  mis- 
cellaneous equipment  of  various  kinds.  The  disposition  of  the 
directors  of  the  company  is  to  place  the  plant  as  largely  as 
possible  on  work  which  is  directly  useful  to  the  Government 
and  assist  in  every  way  in  the  successful  prosecution  of  the 
war. 

Special  Equipment 

With  regard  to  the  tools  which  the  Gorham  Manufacturing 
Company  has  found  necessary  in  order  to  arrive  at  the  stage  of 
production  which  it  has  reached  in  this  work,  the  following 
particulars  may  be  of  interest :  The  machinery  and  tools  of 
the  silver  plant  have  in  the  main  been  totally  inadequate  and 
impractical  for  the  munitions  work.  Certain  knuckle-joint 
presses  which  we  had  been  using  in  the  machine  shop  of  the 
silver  plant  were  used  for  bullet  cups,  as  mentioned  in  an 
earlier  paragraph,  but  the  brass  small-arms  cartridge  cups 
came  from  stock  so  heavy  that  it  broke  down  our  presses  and 
we  had  to  order  special  presses  from  the  E.  W.  Bliss  Com- 
pany. 

The  equipment  for  the  brass-ease  shop  consists  approxi- 
mately of  4  cupping  presses,  2  indenting  presses,  15  rack-and- 
pinion  presses,  4  heading  presses,  4  tapering  presses  and  33 
Bullard  lathes.  There  are  also  marking  presses  for  stamping 
the  heads  of  the  cases  with  their  identifying  marks  and  lot 
numbers.  The  cupping  presses  (E.  W.  Bliss  Co.,  No.  77%) 
are  large  presses  for  making  the  first  cupping  from  the  disk 
and  are  very  powerful.  The  indenting  presses  were  originally 
put  in  for  work  on  the  Russian  and  Swiss  cases.  As  these 
are  no  longer  made  the  presses  are  now  used  for  cupping.  The 
rack-and-pinion  presses  (E.  W.  Bliss  Co.,  No.  66V2)  are 
presses  which  make  the  second,  third  and  fourth  draws  of  the 
French  cases. 

The  annealing  ovens  consist  of  three  large  annealing 
furnaces  and  a  number  of  mouth  and  body  annealers.  Most  of 
the  latter  have  been  built  by  us  and  are  so  arranged  that  the 
case  is  turned  around  in  a  frame  and  at  the  end  of  a  certain 
number  of  minutes  is  presented  at  the  opening,  where  it  is 
withdrawn  by  a  man  with  a  pair  of  pincers. 

For  the  grenade  plant  we  purchased  14  acres  of  land  in 
East  Providence  from  the  Rumford  Chemical  Company  and 
erected  one-story  frame  buildings  covered  with  asbestos 
shingles,  all  of  a  temporary  character.  These  buildings  con- 
sist of  two  assembly  rooms  connected  with  the  loading  plant  by 
a  covered  passage,  power  house,  loading  plant,  detonator  as- 
sembly room,  shipping  and  storage  sheds,  office  building,  and 
of  course  the  usual  accessory  buildings  such  as  toilets,  rest 
room,  etc.,  together  with  two  magazines.  We  have  also  ar- 
ranged with  the  New  Haven  road  for  a  spur  track  into  the 
property. 

The  plant  at  Eddy  Street  and  Allen's  Avenue  is  built  on 
land  having  an  area  of  about  100,000  sq.  ft.  Here  it  was 
found  necessary  to  erect  one  new  building  as  there  was  none 
with  sufficient  height  to  take  the  huge  hydraulic  presses,  some 
of  which  require  40  ft.  of  headroom.  These  presses  were  ob- 
tained in  various  places  and  are  of  the  following  capacities: 
2— 250-ton,  1st  draw  3—  150-ton,  5th  draw 

2— 250-ton,  2d  draw  4—  210-ton,  6th  draw 

2— 250-ton,  3d  draw  1—    90-ton,  taper 

3— 200-ton,  4th  draw  2—  100-ton,  header 


There  are  also  s\ich  small  presses  lor  stamping,  etc.,  as  may 
be  necessary,  and  ten  lathes.  All  the  presses  mentioned  above, 
with  the  exception  of  one,  which  was  used  in  the  Russian  in- 
denting and  which  wfis  moved  from  the  Elrawood  plant,  are 
hydraulic. 

To  manufacture  the  trench  bombs  we  were  also  forced  to 
buy  new  equipment,  consisting  mainly  of  automatic  machinery. 
This  included  three  large  automatic  latlies  for  the  machining 
of  the  head  of  the  bomb,  and  automatic  machinery  for  mak- 
ing the  boosters  and  other  parts. 

The  Question  of  Employees 

In  connection  with  the  East  Providence  plant  it  may  be 
stated  that  we  have  large  storage  magazines  buried  in  the 
woods  two  or  three  miles  away  from  the  plants,  where  a 
large  part  of  the  nitrated  starch  is  carried.  This  material  is 
transferred  as  required  to  smaller  magazines  at  the  plants  and 
only  a  few  hours'  supply  is  carried  on  the  premises.  From 
the  smaller  mag'azines  it  is  brought  undei'ground  l)y  a  pneu- 
matic conveyor. 

As  to  employees,  we  have  25  to  30  trades  represented  in  the 
silver  shop  and  some  of  these  employees  are  at  work  on  war 
materials,  a  few  having  been  transferred  as  the  opportunity 
presented  itself  through  the  slowing  down  of  the  silver  shop. 
Most  of  them,  however,  are  at  work  in  the  silver  shop  in  their 
regular  rooms,  working  on  such  war  materials  as  bomb  sights, 
powder  cans,  rainrods,  etc.  Our  highly  skilled  men,  such  as  die 
sinkers,  designers,  etc.,  we  have  not  been  able  to  transfer  to 
this  war  work.  The  chasers  have  been  kept  busy  on  their 
regular  silver  work  as  have  also  the  designers.  The  die  sink- 
ers have  been  of  help  in  making  tools,  but  most  of  the  tools 
are  made  in  the  machine  shop. 

At  the  present  time  there  are  over  3200  employees  on  the 
payroll,  which  means  about  $60,000  per  week.  The  employees 
as  a  rule  have  stayed  with  the  company  and  those  transferred 
to  the  munitions  work  have  been  successfully  trained  under 
expert  foremen  acquainted  with  that  kind  of  work.  We 
found  it  necessary  to  add  to  the  organization  a  number  of 
expert  men  who  had  had  previous  experience  in  munitions 
manufacture  and  they  are  responsible  for  the  training  and  up- 
building of  the  force. 

The  force  of  women  employed  has  considerably  more  than 
doubled  and  it  will  be  more  than  trebled  by  the  time  this  paper 
is  presented.  The  women  employed  in  the  Elmwood  and  Eddy 
Street  plants  are  largely  inspectors  on  brass  cases  and  on 
parts  of  trench  bombs  and  do  not  aggregate  100  altogether, 
whereas  the  number  of  women  in  the  silver  plant  nonnally  is 
in  excess  of  150.  In  the  East  Providence  plant,  or  grenade 
l)lant,  the  women  are  in  the  majority,  there  being  over  300  at 
present,  which  number  will  be  increased  to  500  to  600  when 
the  plant  is  running  at  its  full  capacity.  These  girls  are  taken 
from  the  suriounding  towns  and  are  entirely  untrained  in  the 
sort  of  work  they  are  required  to  do.  They  assemble  and  load 
hand  grenades,  except  as  to  certain  processes  which  are  en- 
trusted to  men.  They  are  carefully  selected  and  each  one 
entering  our  employ  has  to  be  vouched  for  by  at  least  two 
reputable  citizens.  We  cannot  afford  to  take  any  chances  in 
a  plant  of  this  kind.  The  help  is  carefully  picked  and  the 
inefficient  ones  rejected,  this  being  shown  by  the  large  labor 
turnover — 100  to  150  per  week  at  the  present  time. 

From  the  foregoing  statements  it  will  be  seen  that  the 
problem  of  the  Gorham  Manufacturing  Company  has  not  been 
so  much  the  transferring  of  present  jjlant  capacity  and  man 
power  as  it  has  been  the  building  up  of  the  new  organization 
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to  liandle  this  work.  The  organization  has  been  efficiently 
built  up  and  its  importance  may  be  gaged  by  the  fact  that 
while  the  number  of  employees  before  the  war  was  normally 
1600  to  1800  at  the  Providence  plant,  it  is  at  present  about 
double  that  number,  and  all  these  new  people  have  had  to  be 
brought  in  and  trained.  We  have  secured  the  help  of  able 
men,  most  of  them  acquainted  with  the  production  in  their 
particular  lines — some  of  them  merely  good  machinists  and 
mechanics.  Of  course  this  applies  to  the  munitions  only.  We 
have  found  in  the  silver  plant  and  bronze  shop  that  our  own 
foundrymen  are  able  to  handle  any  casting  job  which  comes 
to  us,  and  the  munitions  jobs  which  we  have  taken  ai'e  far  less 


complicated  than  the  elaborate  statuary  moldings  with  which 
our  molders  are  acquainted.  The  bronze-shop  force,  under  the 
supen'isiou  of  their  foreman,  has  proved  capable  of  handling 
such  work  as  has  come  to  them — ramrods,  powder  cans,  thumb 
nuts,  etc.  An  interesting  part  of  this  work  is  the  work  that 
is  being  done  for  the  Government  by  means  of  our  special 
process  for  depositing — on  range  finders  and  the  like.  We 
have  had  one  or  two  contracts  where  very  fine  graduations 
were  required  and  where  the  Government  has  found  this 
process  of  great  value  for  the  reason  that  it  might  be  depended 
upon  to  reproduce  important  parts  absolutely  without  shi'ink- 
age. 


FIRST  GENERAL  SESSION 


THE  first  general  session  was  held  on  Wednesday  after- 
noon, June  5,  in  the  Mechanical  Engineering  Building 
of  the  Worcester  Polytechnic  Institute.  Vice-President 
Greene  presided.  The  session  was  particularly  well  attended, 
and  the  discussion  was  keen,  the  first  paper,  entitled  The 
Public  Interest  as  the  Bed  Rock  of  Professional  Practice, 
by  Morris  L.  Cooke,  ex-j\Ianager  of  the  Society,  exciting  so 
much  interest  that  its  discussion  extended  to  half  the  pro- 
ceedings of  the  session.  This  was  to  be  anticipated  from  the 
nature  of  Mr.  Cooke's  paper,  which,  as  the  author  frankly 
stated,  was  written  for  the  purpose  of  determining  what  has 
been,  and  apparently  continues  to  be,  the  attitude  of  engineer- 
ing organizations  toward  society  as  expressed  in  their  rules  of 
conduct.  Mr.  Cooke's  paper  was  one  of  the  most  important 
"  policy  "  papers  ever  presented  to  the  Society,  and  one  which 
every  member  should  take  the  time  to  read  and  discuss. 

Mr.  Cooke  called  attention  to  the  inconsistency  between  the 
attitude  of  the  engineers  of  the  country  toward  the  war — an 
attitude  of  spontaneous  sacrifice — and  their  canons  of  pi'ofes- 
sional  practice  as  enunciated  in  the  codes  of  ethics  of  their 
organizations.  He  thought  this  was  a  time  to  take  stock  and 
examine  critically  the  orders  under  which  society  and  its  con- 
stituent elements  are  operated.  Hence  there  can  be  no  better 
time  for  a  review  of  the  regulations  governing  the  professional 
practice  of  engineers.  In  this  pai)er  he  sought  to  develop  the 
engineer's  concept  of  his  public  relationships  and  responsi- 
bilities as  contrasted  with  such  relatively  minor  obligations  as 
those  to  the  profession  of  engineering,  to  a  client,  to  fellow- 
engineers,  and  to  himself. 

It  seemed  to  him  that  the  successful  prosecution  of  the  war 
was  largely  a  question  of  our  ability  to  keep  it  where  President 
Wilson  had  placed  it,  on  high  moral  ground.  In  a  democracy 
this  is  not  the  work  of  one  man,  but  of  all  the  people.  It  is 
not  our  work  purely  as  individuals,  but  it  is  our  work  in  all 
our  relationships,  whether  they  be  those  of  town  life,  church 
life,  professional  life,  or  what  not.  In  these  days  of  real  perU, 
can  we  do  less  than  write  into  our  code  that  whatever  our 
thought  and  practice  may  have  been  in  the  past,  from  this  day 
forth  it  is  unprofessional  for  an  engineer  to  safeguard  any 
private  interest  at  the  sacrifice  of  public  welfare? 

The  chairman  opened  the  paper  for  discussion,  and  Secre- 
tary Rice  read  a  number  of  written  contributions  In  the  first 
of  these,  by  Charles  M.  Horton,  the  writer  advocated  rewriting 
our  code  by  all  means,  but  writing  it  in  the  spirit  of  what  we 
shall  do,  and  not  what  we  shall  not  do.  He  thought  the 
Society  should  "  go  big  "  at  this  thing  and  the  members  stand 
behind  it  to  a  man. 

All  the   discussions   which   followed   were   in   favor  of  Mr. 


Cooke's  suggestion.  All  felt  that  engineers  as  useful  aud 
highly  respected  citizens  should  rewrite  their  codes  in  the  spirit 
of  the  times,  except  one,  Mr.  Robert  J.  Hearue,  who  thought 
that  if  the  present  code  were  read  as  a  whole,  there  was  noth- 
ing in  it  that  was  directly  antagonistic  to  the  consideration 
of  the  public  welfare  bj-  an  engineer. 

Secretary  Rice  opened  the  oral  discussion  by  stating  that 
he  had  been  making  the  subject  of  this  paper  a  religion  in  his 
administration  of  his  office  in  the  Soeietj'.  He  wanted  to  claim 
for  engineers  that  they  as  individuals  and  idealists  had  con- 
tributed to  the  state  of  oj^inion  in  this  country  as  to  the  object 
of  this  war,  and  the  President  has  sensed  these  ideals  of  the 
nation  and  has  phrased  them. 

He  pleaded  for  a  reeonsecration  of  ourselves  to  the  newer 
ideals,  which  he  could  express  by  no  better  phraseology  at  the 
moment  than  that  recently  expressed  at  the  dedication  of  the 
Dayton  Engineers'  Club :  "  For  the  dissemination  of  truth 
and  the  promotion  of  civic  righteousness." 

L.  P.  Alford  thought  that  a  reframing  of  our  code  of  ethics 
ought  to  be  associated  with  a  reframing  of  the  statement  of 
the  aims  aud  objects  of  the  Society  as  expressed  in  the  Con- 
stitution, and  he  presented  a  suitable  resolution,  which  was 
carried. 

Prof.  W.  W.  Bird  presented  the  second  paper,  on  A  Foun- 
dry Cost  and  Accounting  System.  This  paper  was  develo])ed 
as  the  result  of  experiments  carried  on  in  the  commercial 
foundiy  at  the  Worcester  Polytechnic  Institute. 

Professor  Bird  explained  that  the  sj'stem  was  not  a  cost 
system,  but  was  simply  a  signal  system  which  could  be  kept 
up  by  the  regular  clerical  force  and  which  would  give  fairly 
accurate  results  of  the  profits  from  the  foundry. 

The  system  was  based  on  the  principle  that  the  three  most 
important  items  of  cost  are  Core  Labor,  Molding  Labor  and 
Pounds  of  Castings  Produced,  and  that  each  of  the  other 
items  of  cost  was  a  function  of  one  of  these.  Ledger  accounts 
were  opened  for  the  three -items,  and  by  careful  inventories 
at  the  beginning  and  end  of  each  year  the  exact  annual  cost 
for  each  item  was  carried  out. 

Most  of  the  criticisms  of  the  system  were  to  the  effect  that 
while  it  had  been  shown  to  apply  to  work  of  a  veiy  varied 
character,  still  the  operations  were  faiily  continuous.  The 
discussers  doubted  whether  the  system  would  work  so  well  for 
a  foundry  operated  on  different  kinds  of  products. 

Irving  H.  Cowdrey  then  presented  a  paper  entitled  ]\Ioisture 
Reabsorption  of  Air-Dried  Douglas  Fir  and  Hard  Pine  and 
the  Effect  on  the  Compressive  Strengths.  Though  the  interest 
in  this  pajjer  was  not  so  general,  it  was  recognized  that  it 
embodied    the    results    of    an    imiwrtaut    research,    which    the 
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author  juesented  in  a  remarkably  clear  and  able  manner.  No 
discussion  ensued. 

The  nest  paper  was  by  Lieut.  John  L.  Alden,  entitled  A 
High-Speed  Air  and  Gas  Washer.  On  account  of  the  absence 
of  the  author,  the  paper  was  presented  by  title  only.  Three 
contributed  discussions  were  read,  by  F.  R.  Still,  W.  H. 
Carrier  and  Henry  P.  Gale,  resj)ectively. 

Briefly,  the  paper  described  a  new  type  of  washer,  in  which 
the  entering  dust-laden  air  is  thoroughly  wetted  by  the  mist 
of  the  spray  chamber,  which  removes  much  of  the  coarser  dirt, 
and  then  is  conducted  through  a  helical  conduit,  where  a  large 
proportion  of  the  remaining  dust  is  thrown  against  the  wet 
curved  side  of  the  washer,  flowing  off  to  the  drain  with  the 
spent  wash  water.  Due  to  high  washing  efficiency,  only  from 
1  to  2  gal.  of  water  are  required  per  1000  cu.  ft.  of  air.  More- 
over, the  apparatus  is  small,  compact  and  of  light  weight,  a 
10,000-cu.  ft.  washer  being  but  5  ft.  long  and  5  ft.  in  diameter 
and  weighing  less  than  400  lb. 

That  devices  designed  along  the  lines  of  the  paper  cannot 
be  used  in  public  buildings  because  of  the  noise  they  make  was 
the  criticism  of  Mr.  Still,  while  Mr.  Carrier  considered  that 
the  principle  described  was  not  new,  and  varied  hardly  at  all 
from  the  cyclone  type  of  separator,  provided  with  spray  noz- 
zles, which  has  long  been  used.  Mr.  Carrier  considered  the 
type  as  especially  adapted  for  relatively  small  air  quantities 
handled  at  high-fan  pressures  and  where  the  air  contains  a 
great  deal  of  coarse  foreign  material. 

The  last  paper  of  the  morning  was  presented  to  a  small 
audience,  but  it  nevertheless  brought  out  interesting  discus- 
sion and  commanded  attention.  It  was  entitled  An  Investiga- 
tion of  the  Uses  of  Steam  in  the  Canning  Factory,  and  was 


l)resented  by  Julian  C.  Sniallwood.  The  paper  was  a  unique 
one,  in  that  it  indicated  the  new  types  of  mechanical-engineer- 
ing problems  confronting  the  special  industries  in  war  time. 
Heretofore  there  was  not  much  mechanical  engineering  in 
canning — the  essential  consideration  was  the  raw  material, 
and  no  attention  was  paid  to  economy  of  operation  in  the 
process  used.  Now  every  attention  was  necessary.  Members 
of  the  Society  might  take  a  lesson  from  this  paper  of  Mr. 
Smallwood  as  illustrating  new  fields  of  application  of  their 
professional  knowledge. 

The  paper  described  the  various  steam-using  units  in  the 
canning  factory,  and  suggested  methods  of  increasing  their 
efiiciency,  eliminating  all  avoidable  wastes  and  utilizing  all 
other  wastes  of  heat  as  by-products. 

Mr.  W.  D.  Bigelow,  of  the  National  Canners'  Association, 
supplemented  the  paper  with  a  most  interesting  picture  of 
some  of  the  canners'  problems,  and  pointed  out  the  need  for 
a  publication  which  will  give  canners  in  general  terms  the 
essential  facts  of  steam  engineering  as  applied  to  the  canning 
industry. 

A.  L.  Webber  spoke  at  length  on  his  experiences  iu  the 
sugar  industry,  especially  with  foaming  materials.  He  gave 
some  useful  information  on  the  velocity  of  circulation  through 
evaporators. 

L.  B.  McMillan  called  attention  to  simple  ways  in  which  the 
losses  in  canning  apparatus  could  be  reduced.  B.  H.  Foster 
suggested  the  use  of  superheated  steam  to  increase  economy, 
and  the  author  thought  this  was  a  possibility.  Mr.  Foster 
also  thought  that  any  attention  which  could  be  given  to  the 
conservation  of  fuel  in  canning  plants  at  this  time  was  com- 
mendable and  worth  the  cost. 


SAFETY  EDUCATION  SESSION 


ON  Wednesday  afternoon  the  session  on  Safety  Educa- 
tion was  held  in  the  Salisbury  Laboratories  of  the 
Polytechnic  Institute,  Vice-President  C.  H.  Benjamin 
presiding.  In  opening  the  session,  the  chairman  reviewed 
briefly  the  activities  of  the  committees  having  charge  of  this 
educational  work. 

As  a  result  of  the  interest  of  the  officers  of  the  National 
Safety  Council  and  of  the  Workmen's  Compensation  Bureau, 
two  committees  were  formed,  the  Committee  of  Eastern  Uni- 
versities, of  which  Prof.  D.  S.  Kimball  of  Cornell  University 
is  chairman,  and  the  Committee  of  Western  Universities,  of 
which  Prof.  Benjamin  himself  is  chairman.  He  stated  that 
the  object  of  the  committees  was  to  stimulate  educational  work 
along  safety  lines  and  to  interest  the  colleges  and  universities 
in  it  so  that  certain  courses  of  instruction  might  be  given  in 
those  institutions,  and  that  the  purpose  of  the  present  meeting 
"was  to  contribute  to  that  end.  It  was  proposed  further  to 
furnish  material,  first  in  the  form  of  lectures  to  be  given  by 
men  eminent  in  the  profession ;  second,  in  the  nature  of  printed 
matter  and  of  motion  pictures,  lantern  slides,  models,  etc.,  for 
illustrative  purposes,  and  thirdly,  and  most  important,  to 
fomiulate  a  brief  system  of  education  appropriate  for  this 
work. 

Two  papers  were  prepared  for  this  session,  one  by  L.  A. 
De  Blois  on  the  Safety  Engineer  and  one  by  George  H.  Follows 
on  Safety  and  Welfare  Work  in  the  Engineer's  Education. 

Mr.  De  Blois'  paper  defines  the  field  of  the  safetj-  engineer 
and  sets  forth  his  goal  as  the  reduction  or  elimination  of 
accidents;  it  deals  also  with  safety  in  construction,  equipment 
and  through  supervision  and  education.     Mr.  Follows'  paper 


takes  up  the  question  of  safety  as  related  to  the  engineer's 
education  and  outlines  the  commercial  engineei-ing  course  in 
the  Carnegie  Institute  of  Technology. 

THE  SAFETY   ENGINEER 

By  L.  A.  DE  BLOIS,'  WILMINGTON,  DEL. 

SEVEN  years  ago  I  visited  the  Gary  Plant  of  the  Illinois 
Steel  Company,  in  the  interests  of  reducing  the  number 
and  severity  of  the  industrial  accidents  occurring  in  the  plants 
of  the  Du  Pont  Company.  The  United  States  Steel  Coi-pora- 
tion,  of  which  the  Gary  Plant  was  a  subsidiary,  had  even 
then  established  an  enviable  reputation  for  its  work  in  acci- 
dent prevention.  The  report  of  this  visit,  which  is  now  a 
very  painful  one  for  me  to  read,  briefly  disposed  of  the  sub- 
ject by  stating  that  accomplishments  at  Gary  could  be  roughly 
divided  into  two  classes:  mechanical  safeguarding,  which  was 
excellent,  and  safety  advertising,  which  the  writer  believed  was 
undertaken  to  convince  the  general  public  that  the  steel  in- 
dustry, with  a  reputation  for  innumerable  serious  accidents, 
was  not  so  black  as  it  had  been  painted. 

As  I  reflect  on  these  earlier  impressions  and  reaHze  that  over 
a  year  passed  before  I  fully  appreciated  the  injustice  I  had 
done  the  work  at  Gary,  I  wonder  how  many  engineers  and 
executives  think  today  as  I  thought  then — that  safety  engi- 
neering is  merely  a  matter  of  safeguarding  and  advertisement. 
Yet,  if  I  were  asked  for  an  opinion,  I  would  say  without 
hesitation  that  the  foreman  and  skilled  laborer  in  our  modern 

'  Safety  Engineer,  E.  I.  du  Pont  de  Nemours  and  Company. 
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industries  have  a  somewhat  clearer  conception  of  and  enter- 
tain a  more  cordial  feeling  toward  the  safety  movement  than 
many  engineers  and  executives.  It  is  partly  for  this  reason 
that  I  am  anxious  today  to  persuade  those  who  have  heretofore 
considered  the  "  safety  fii'st ''  movement  as  a  fad  or  a  frill 
that  safety  engineering  is  true  engineering,  that  freedom 
from  accident  hazards  should  be  a  fundamental  requisite  in 
the  design  of  structures  and  machines  and  a  rigid  necessity 
in  plant  operation,  and  that  the  gi-eatest  obstacle  in  the  path 
of  such  attainment  exists  in  a  certain  apathy  to  the  safety 
movement  among  engineers  in  general  and  in  a  very  definite 
and  lamentable  scarcity  of  trained  safety  engineers  tecljnically 
fitted  to  carry  forward  the  work. 

Field  of   Satety  Engineer  Defined 

Let  us  attemi^t  to  define  the  field  of  the  safety  engineer's 
activities.  His  goal  is,  of  course,  the  reduction  or  elimination 
of  accidents.  Analysis  of  industrial  accidents  shows  that 
from  15  to  25  per  cent  are  unavoidable.  In  the  Du  Pont 
Company,  which  I  am  happy  to  represent,  these  are  the  cases 
which  we  attribute  to  "  Risk  of  Employment,"  "  Unknown 
Physical  Deficiency,"  and  "  Act  of  God,"  and  they  may  be 
passed  by  with  the  brief  statement  that  the  number  is  gradu- 
ally decreasing  as  the  general  knowledge  of  accident  pre- 
vention broadens.  Of  the  remainder,  or  avoidable  accidents, 
between  10  and  20  per  cent  are  caused  by  unsafe  mechanical  or 
structural  conditions  and  are  therefore  possible  of  correction. 
This  leaves  80  to  90  per  cent  attributable  to  human  defects, 
that  is,  to  the  shortcomings  of  the  individual — ignorance, 
carelessness,  irresponsibility,  indifference,  disobedience,  reck- 
lessness, horseplay  and  inexperience  of  the  injured  or  fellow- 
employee — and  to  defects  of  system  such  as  lack  of  proper 
supervision,  discipline,  etc.,  in  the  organization. 

Obviously,  the  safety  engineer  may  not  contiue  his  atten- 
tions solely  to  the  elimination  of  those  accidents  for  which 
his  employer  or  company  could  be  judged  responsible  under 
the  common  law  of  master  ajid  servant;  he  seeks  to  eliminate 
all  accidents  regardless  of  responsibility.  In  1916  there  were 
approximately  22,000  persons  killed  in  industrial  accidents 
in  this  country  alone  and  500,000  injured  to  the  extent  of 
losing  over  four  weeks  from  work.  Such  wastage  of  man- 
power and  i^roduetion  is  in  the  aggregate  enormous  and 
constitutes  a  monetary  loss  of  serious  proportions.  Unfortu- 
nately, its  dollars-and-eents  equivalent  cannot  be  readily  esti- 
mated. Workmen's  compensation  acts,  which  have  largely 
rendered  unnecessary  recourse  to  suits  at  common  law,  prac- 
tically ignore  the  question  of  relative  responsibility  and  place 
approximately  one-half  the  burden  of  accident  compensation 
for  all  accidents  on  the  shoulders  of  the  employer.  In  estab- 
lishing a  "rate  of  compensation,  however,  these  acts  make  no 
-  attempt  to  evaluate  life  and  limb  but,  based  somewhat  on  the 
average  net  judgments  for  damages  in  suits  at  common  law, 
aim  rather  to  fix  on  the  industries  a  fair  proportion  of  the 
financial  burden.  It  is  not  reasonable,  therefore,  to  assume 
that  the  cost  of  accidents  to  the  people  of  any  state  is  repre- 
sented bj'  the  total  annual  payments  for  compensation.  Losses 
incident  to  injury  or  death  are  in  one  sense  no  more  compen- 
sable than  losses  by  fire  are  "  covered  "  by  insurance.  In  both 
eases  there  has  been  withdrawn  from  the  nation's  reservoir 
man  power,  or  property  representing  man  power,  which  can 
never  be  replaced. 

A  remarkable  thing  about  the  preceding  analysis  of  in- 
dustrial accidents  is  that  it  seems  to  apply  equally  well  to 
any  industry.     The  Du  Pont  Company,  for  instance,  engaged 


in  the  manufacture  of  the  most  dangerous  materials  used  in 
both  industry  and  war,  discovers  about  the  same  assignment 
of  responsibility  for  accidents  as  does  the  cement  industry. 
Mining,  railroads,  and  other  industries  have  the  same  experi- 
ence. Moreover,  the  non-fatal  and  fatal  accident  rates  on  the 
Du  Pont  Company's  plants  do  not  themselves  differ  greatly 
from  the  rates  of  other  and  so-called  "  non-hazardous "  in- 
dustries. Both  premises  lead  us  directly  to  the  logical,  though 
somewhat  surprising,  conclusion  that  neither  the  nature  of  the 
industry  nor  the  character  of  the  materials  produced  or 
handled  has  as  much  effect  on  the  cause,  frequency  and 
severity  of  accidents  as  the  safe  design  and  equipment  of 
plants,  the  provision  of  a  proper  organization  and  constant 
supervision  and  the  education  of  the  working  force  into 
habits  of  caution  and  careful  practices. 

Have  we  not  in  this  way  defined  the  field  of  the  safety 
engineer's  activities  and  accredited  him  to  all  the  provinces 
of  design,  equipment,  organization,  supervision  and  education? 
His  influence  must  surely  spread  into  each  of  them  if  con- 
sistent accident  prevention  is  to  be  attained.  But  in  reality 
they  cover  practically  the  whole  vast  territory  of  industrial 
projection,   construction   and   operation. 

Safety  in  Construction 

There  may  be  some  who  w-ould  at  first  object  radically  to 
the  intrusion  of  the  safety  engineers  ideas  in  all  these  matters, 
especially  since,  as  the  exponent  of  "  safety  first,"  he  is  some- 
times accused  of  interference  with  production.  Let  us  examine 
this  from  the  practical  side.  In  the  design  of  structures  no 
engineer  neglects  the  safety  factor — which  has  become  one 
of  the  tools  of  his  trade — but  who  has  not  encountered  stairs 
poorly  designed,  or  probably  not  designed  at  all  but  left  to 
the  experience  of  the  carpenter,  the  handrails  of  which,  put 
there  for  emergency,  must  be  used  continually  if  an  accident 
is  to  be  avoided?  We  are  all  acquainted  with  new  plants 
where  aisles  are  dangerously  narrow,  where  there  is  insufficient 
headroom,  where  machinery  is  inaccessible  for  repairs  and 
valves  ai-e  difficult  to  get  at  for  manipulation  or  repacking. 
The  safety  engineer  who  sees  these  conditions  and  recognizes 
that  accidents  will  inevitably  occur  may  be  met  with  the 
objection  that  they  have  not  yet  caused  accidents  and  that 
expensive  alterations  are  not  justified  and  would  hold  up 
operations.  These  matters  could  have  been  corrected  at  less 
expense  in  the  original  design,  and  probably  would  have  been 
if  any  one  with  experience  had  considered  them  from  this 
angle. 

Safety  in  Equipment 

As  for  equipment,  there  are  types  of  machine  tools  that  are 
dangerous  and  others  that  are  less  so  and  equally  efficient — 
the  cylindrical-head  jointer,  for  instance;  and  there  is  ma- 
chinery that  could  have  been  better  safeguarded  by  the  manu- 
facturer if  complete  guarding  had  been  specified  or  if  the 
pressure  of  demand  by  the  trade  had  forced  him  to  recognize 
that  he  must  supjily  adequate  guards  or  suffer  through  unequal 
competition. 

In  the  field  of  general  mechanical  safeguarding  there  has 
been  marked  progress  in  recent  years  and  some  excellent  stand- 
ards have  been  formulated,  among  them  those  of  the  A.S.M.E. 
But  the  more  difficult  problems  encountered  are  those  arising 
from  local  application  and  arrangement  of  machinery,  often 
peculiar  to  the  industry  in  question,  and  others  due  to  condi- 
tions abnormal  to  regular  operation.  As  a  fundamental  we 
may  as  well  admit  that  no  machinery  can  be  made  foolproof  in 
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its  regular  operation,  and  we  must  furthermore  admit  that 
conditions  occur  during  adjustment,  oiling,  cleaning,  repairs, 
replacement,  etc.,  under  which  standard  safeguards  may  be 
useless  or  may  even  introduce  hazard.  Evidently  the  solution 
of  the  problem  of  how  to  make  the  equipment  as  safe  as  pos- 
sible under  all  conditions  cannot  be  reached  through  mere 
general  acquaintance  with  machinery  of  the  class  in  question, 
nor  by  a  casual  inspection  of  the  plant  in  normal  operation. 
The  problem  will  yield  only  to  analysis  after  a  painstaking 
study  of  all  phases  of  operation  and  of  conditions  such  as  poor 
lighting,  inaccessibility  and  congestion  which  are  contributory 
to  accident. 

Safety  Through  Supervising  and  Educating  the  Workeks 

I  have  already  stated  that  the  majority  of  accidents  are  due 
to  the  shortcomings  of  human  nature,  to  personal  tendencies 
and  traits  in  the  individuals  liable  to  injury,  and  to  deficiencies 
in  the  organization  which  employs,  instructs,  holds  in  restraint 
and  disciplines  them.  Here  the  safety  engineer  is  upon  differ- 
ent ground  and  must  employ  his  knowledge  of  psychology  and 
the  principles  of  industrial  organization.  His  greatest  aids 
will  be  diplomacy,  perseverance,  tact  and  patience  with  the  slow 
response  to  his  insistent  efforts  to  change  the  mental  viewpoint. 
But  there  is  in  this  branch  of  the  work  a  principle  so  import- 
ant that  its  neglect  will  bring  failure  in  place  of  success; 
it  is  a  clear  recognition  of  the  fact  that  the  safety  engi- 
neer can  no  more  effect  general  accident  reduction  by  his  own 
direct  efforts  alone  than  the  doctor  can  make  a  healthy  com- 
munity by  curing  the  sick. 

Through  general  education  we  may  awaken  a  sense  of  per- 
sonal responsibility  in  the  man  and  emphasize  the  tact  that  it 
is  necessaiy  to  "  be  careful,"  but  this  injunction  is  of  little 
value  if  the  actual  presence  of  danger  is  not  realized.  Failing 
these,  we  must  rely  on  the  detection  of  dangerous  practices 
among  the  men.  The  safety  inspector  or  safety  engineer  should 
be  able  to  tell  whether  a  certain  practice  is  dangerous  when  he 
sees  it,  but  he  cannot  watch  all  the  jsractices  of  a  thousand 
workingmen,  or  even  a  hundred.  The  one  class  of  men  who 
can  perform  this  function  most  efficiently  are  the  foremen,  but 
some  one  must  instruct  the  foremen  as  to  what  is  dangerous. 
This  is  the  function  of  the  safety  engineer  or  inspector.  How- 
ever, an  executive  authority  immediately  above  the  foreman 
must  first  convince  him,  and  continue  to  convince  him,  that  he 
is  required  to  properly  supervise  for  safety.  The  plant  mana- 
ger must  place  himself  clearly  on  record  to  the  effect  that 
safety  is  as  important  in  the  day's  work  as  production  or  qual- 
ity, for  it  is  from  him  that  the  organization  takes  its  tone. 
From  the  directing  officials  of  the  company  must  come  moral 
and  financial  support.  Thus  the  whole  organization  i.-i 
involved. 

I  trust  that  in  the  foregoing  I  have  shown  that  safety 
engineering  with  its  interests  in  design,  equipment,  organiza- 
tion, supervision  and  education  should  have  a  place  in  every 
field  of  industrial  enterprise  and  that  it  bears  as  well  a  very 
definite  and  important  relation  to  all  other  branches  of  engi- 
neering. This  relation  is  so  close  and  its  need  so  urgent  that 
I  am  convinced  that  some  instruction  in  the  fundamentals  of 
safety  engineering  should  be  given  a  place  in  the  training  of 
every  young  engineer. 

Value  op  the  Safety  Inspector 

I  do  not  wish  to  be  understood  as  underrating  the  safety 
inspector.     There  are  many  among  them  who  are  successfully 


filling  worthy  and  responsible  positions.  There  are  many  more 
who  bear  about  the  same  relation  to  the  safety  engineer  as  the 
stationary  engineer  does  to  the  mechanical  engineer.  Many 
are  capable  of  making  thorough  inspections  and  recommend- 
ing standard  safeguards  but  are  debarred  by  personal  limita- 
tions from  going  very  much  further.  Yet  in  many  plants  noth- 
ing further  is  demanded.  "  We  have  a  safety  inspector  and  a 
safety  committee " — the  safety  inspector  of  the  "  practical " 
type  and  the  safety  committee  recruited  from  men  in  the  shop 
who  by  some  strange  metamorphosis  are  expected  to  become 
suddenly  expert  in  detecting  hazards  previously  unrecognized. 
The  real  truth  of  the  matter  is  that  the  safety  committee 
proves  very  useful  in  detecting  obvious  conditions  that  the 
foremen  and  management  ought  to  have  observed  and  remedied 
long  ago  and  the  experience  gained  by  the  committeemen  is 
good  for  them  and  opens  their  eyes  to  many  common  hazards. 

Real  Work  for  Real  Engineers 

The  National  Safety  Council  is  the  representative  organiza- 
tion of  the  country  dealing  with  safety.  Since  its  foundation 
in  1912,  its  activities  have  extended  until  its  membership  now 
represents  the  employers  of  over  6,000,000  men.  The  safety 
of  this  vast  army  of  workers  should  be  in  the  hands  of  trained 
men,  but  there  are  few  to  fill  the  vacancies  that  exist  today  and 
the  new  positions  that  wiU  be  created  tomorrow.  It  is  not  right 
that  the  onward  march  of  the  safety  movement  should  be  halted 
to  permit  its  officers  to  be  recruited  and  trained. 

If  there  was  ever  need  for  a  national  campaign  to  reduce 
death  and  disablement  from  industrial  accidents,  that  need  is 
today.  They  tell  us  that  at  least  three  workers  are  necessary 
at  home  to  supply  one  man  at  the  front.  By  workers  is  meant 
producers — not  hospital  patients — and  the  war  will  bring  us 
enough  reconstruction  problems  in  the  employment  of  war 
cripples  and  returned  soldiers  without  the  problem  of  employ- 
ing the  many  men  crippled  in  our  industries.  Let  us  realize, 
then,  that  "  safety "  is  not  child's  play,  not  a  matter  for 
"  practical  "  men,  not  a  passing  fad,  but  real  work  for  real 
engineers,  and  that  the  sooner  we  accept  this  viewpoint  and 
shed  our  coats  to  the  undertaking  the  less  cause  shall  we  have, 
when  light  comes,  to  regret  the  days  of  complacent  inaction. 

As  Mr.  Follows  was  not  present  at  the  meeting,  Professor 
Benjamin  called  on  Prof.  J.  A.  Poison  to  read  the  paper  in  his 
absence,  of  which  the  following  is  an  abstract: 

SAFETY  AND   WELFARE  WORK  IN 
THE   ENGINEER  S   EDUCATION 

By  GEORGE   H.  FOLLOWS' 

ON  March  2  of  this  year,  at  the  American  Museum  of 
Safety,  New  York,  under  the  auspices  of  the  Committee  on 
Safety  .Education  of  the  National  Safety  Council,  there  was 
held  a  conference  on  safety  education  in  technical  schools  and 
universities,  with  Mr.  Albert  W.  Whitney,  general  manager  of 
the  National  Worlnnen's  Compensation  Service  Bureau,  pre- 
siding. On  March  20  a  similar  meeting  was  held  in  Chicago, 
with  Mr.  Whitney  again  the  chair.  At  each  of  the  meetings, 
a  special  committee  was  appointed  to  suggest  ways  and  means 
of  introducing  definite  courses  of  instruction  in  safety  and 
welfare  work  in  our  engineering  schools. 

At  the  meeting  in  New  York  it  was  suggested  that  a  corps 
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of  lecturers  be  chosen  from  among  engineers  of  prominence 
in  this  field  to  visit  the  schools  and  give  a  series  of  safety 
talks  to  faculties,  students  and  others.  This  suggestion  was 
unanimouslj'  approved,  but  it  was  at  the  same  time  realized 
that  although  such  a  series,  limited  perhaps  to  three  or  four 
lectures  at  any  one  school,  would  undoubtedly  arouse  interest 
in  the  subject,  it  would  not  in  itself  constitute  a  definite  course 
of  instruction.  To  preach  safety  is  one  thing;  to  give  efficient 
training  in  safety  and  welfare  engineering  is  another.  While 
keen  interest  was  shown  in  the  safety  movement,  the  fear  was 
rather  generally  expressed  that  it  might  be  difficult  to  "  find 
room  "  in  any  of  the  regular  engineering  courses  for  adequate 
treatment  of  the  subject. 

I  was  much  impressed  by  what  Mr.  C.  P.  Tolman,  chairman 
of  the  Manufacturing  Committee  of  the  National  Lead  Co., 
said  at  the  New  York  meeting.  In  a  most  interesting  and  in- 
spiring address  he  prophesied  that  within  a  very  few  years  en- 
gineering schools  would  find  it  necessary  to  grant  a  special 
degree  in  safety  and  welfare  engineering.  He  spoke  of  the 
wide  field  of  usefulness  of  the  safety  engineer,  of  his  value 
alike  to  employer  and  employee. 

Practically  every  day  since  that  meeting,  I  have  been  at 
work  on  a  problem  that  the  Carnegie  Institute  of  Technology 
has  been  interested  in  for  the  past  11  years,  the  solution  of 
which  seems  to  provide  the  natural  place  for  safety  and  wel- 
fare work  in  the  engineering  school.  Our  problem  has  been 
the  course  in  commercial  engineering. 

I  believe  that  in  this  course  in  commercial  engineering  there 
has  been  found  the  logical  place  for  safety  and  welfare  work ; 
and  this  in  my  opinion  is  the  crux  of  the  problem,  the  realiza- 
tion that  there  is  today  a  positive  and  increasing  demand  for  a 
new  type  of  engineer,  and  that  the  course  of  training  which 
he  must  have  naturally  includes  safety  and  welfare  work. 

The  Carnegie  Institute  of  Technology  has  chosen  the  name 
"  Commercial "'  for  this  new  type  of  engineer.  At  the  outset 
let  me  say  that  his  training  must  not  be  confused  with  that 
given  in  business  colleges  and  schools  of  commerce;  this  in 
spite  of  the  fact  that  some  of  the  subjects  handled  wUl  be 
found  in  these  courses  in  business  and  commerce.  The  train- 
ing of  the  commercial  engineer  must  be  based  upon  engineer- 
ing science,  economics,  and  psychology.  Since  1907  Carnegie 
Tech  has  been  giving  definite  courses  of  instruction  and 
student  work  in  economic  production  and  works  management, 
and  a  large  proportion  of  the  senior  class  in  the  several  engi- 
neering fields  has  been  scheduled  for  parts  of  these  studies, 
which,  however,  have  been  specifically  developed  for  the  benefit 
■of  those  graduating  in  commercial  engineering. 

If  it  is  permissible  to  divide  the  entire  range  of  engineering 
work  into  two  main  parts,  the  one  technical,  the  other  com- 
mercial, then  the  commercial  engineer  is  the  man  who  is 
trained  to  use  or  apply  in  a  variety  of  ways  but  always 
efficiently  what  the  technical  engineer  provides.  And  he  is  a 
distinct  species,  not  a  mechanical,  electrical  or  any  other  kind 
of  engineer  who  has  in  addition  some  other  kind  of  general 
training,  superficial  in  character,  but  a  distinct  species,  whose 
entire  college  education  and  training  are  based  upon  the  fun- 
damentals of  commercial  engineering  itself. 

The  field  is  broadly  that  of  conservation,  not  only  of  mate- 
rials and  equipment,  but  of  the  time,  the  effort,  the  life,  health 
and  happiness  of  the  men  and  women  employed.  There  is  a 
large  and  rapidly  growing  need  for  men  who  have  been 
definitely  trained  in  the  direct  solving  of  problems  in  this 
field. 

Below  is  given  the  four-j'ear  schedule  in  commercial  engi- 
neering as  recently  adopted  by  the  faculty  of  Carnegie  Tech. 


There  was  some  opposition  to  the  introduction  of  this  as  a 
schedule  of  studies  leading  to  a  bachelor  of  science  degree  in 
engineering,  but  it  was  finally  adopted.  As  Mr.  Whitney  puts 
it :  "  Problems  of  industrial  management  are  coming  to  be 
recognized  as  the  great  problems  of  the  day."  Who  shall  say 
that  they  may  not  be  called  engineering  problems?  If  the 
designing  of  a  milling  machine  is  an  engineering  problem, 
surely  the  problems  that  confront,  say,  the  efficiency  man,  or 
the  safety  and  welfare  man,  are  worthy  of  the  same  name! 
We  must  not  forget  what  the  word  engineering  means.  We 
have  no  right  to  limit  the  use  of  it  to  material  devices,  no 
matter  how  ingenious  thev  mav  be. 


SCHEDULE  OF  COURSE  IN  COMMERCIAL  ENGINEERING 
AT  CARNEGIE  INSTITUTE  OF  TECHNOLOGY 

Feeshmex 

F.               W.  S. 

Matliematics   5-0         5-0  5-0 

Chemistry     2-4         1-1  2-2 

English    3-0         3-0  3-0 

French 3-0         3-0  3-0 

Drawing    1-3         0-3  0-3 

Shop  Processes   0-1  0-1 

Sophomores 

F.          w.  s. 

Mathematics    4-0         4-0  4-0 

Physics    5-3 

Mechanics     4-0  3-0 

French    3-0         3-0 

Economics    2-2         2-2  2-2 

Psychology     1-2  2-0 

Statistics    2-6  2-3 

Accountiug     0-4 

Juniors 

F.               W.  S. 

Materials    1-6 

Measurements    1-4 

Mechanical  Laboratory    0-3  0-6 

Prime   Movers    2-0         2-0 

Machinery  Analyses   1-3  2-3 

Production    Processes    1.0         1-0  2-0 

Electricity  and  Magnetism 3-0 

Commercial    English    3-0 

Commercial   Illustrating    1-2         1-2 

Advanced  Economics   1-0         1-0  1-0 

Factory  Costs   1-3         2-6 

Accounting    1-3         1-3  1-3 

Commercial  Law  and  Contracts   3-0  3-0 

Seniors 

F.               W.  S. 

Electrical  Applications    2-3         2-3  2-3 

Spanish     3-0         3-0  3-0 

The  Printery   1-3         1-3 

Banking  and   Insurance 2-3         2-3 

Transportation     2-3 

Works  Management   3-0 

Safety   and   Welfare   Work 2-0  •  2-2 

Economic   Production    1-3         1-3  1-3 

Buying   and    Selling    2-3         2-3  2-0 

Industrial  Corporations    3-2 

Applied  Psychology    2-0  1-2 

In  this  schedule,  F.,  W.  and  S.  mean  faU,  winter  and  spring. 
The  school  year  is  divided  into  four  quarters,  with  the  three 
terms  of  regular  scheduled  work.    The  two-part  figures,  as  2-3, 

mean  two  hours  of  lecture  or  recitation  and  three  hours  of 
laboratory  work  per  week. 

During  the  past  three  months  I  have  had  repeated  inter- 
views with  several  well-known  captains  of  industry  in  large 

engineering  corporations,  and  they  have  been  unanimous  in 
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saying  tluit  today  the  field  in  eoiuiuercial  eiigiueerini;-  offers 
greater  opijortunities  to  the  young  college  graduate  than  any 
other  single  field  of  engineering  work.  One  of  these  men  put  it 
in  this  way :  "  At  present  we  have  to  take  a  mechanical  or 
some  other  kind  of  engineer  and  instruct  and  train  him  along 
entirely  new  lines,  lines  of  work  of  which  he  does  not  possess 
even  the  rudimentary  fundamentals.  It  is  a  different  kind  of 
training  altogether  from  that  of  the  designer  or  strictly  tech- 
nical man.  Jlen  trained  in  the  way  you  have  outlined  will  be 
•of  immediate  and  great  value  to  us."  It  is  a  significant  fact 
that  several  of  the  large  industrial  corporations  have  already 
■offered  to  employ  our  entire  output  of  graduates  in  this  new 
•course. 

A  few  years  ago  we  experimented  with  what  we  called 
■commercial  options;  and  so  we  had  electrical,  civil,  chemical, 
and  mechanical  commercials.  We  discovered  that  this  hyphen- 
ating was  inefficient.  The  idea  itself  was  not  unattractive  to 
the  orthodox  engineering  faculty,  namely :  that  a  man  must 
be  some  kind  of  orthodox  engineer  first,  and  then  if  he  chose 
he  could  be  couvei-ted  into  a  commercial  engineer  of  sorts.  In 
other  words,  he  was  to  be  a  real  engineer  with  the  addition  of 
commercial   training. 

It  would  be  unreasonable  at  this  time  to  go  further  into  the 
details  of  the  general  course  in  commercial  engineering.  What 
I  set  out  to  show  was  that  the  course  provides  the  logical  place 
for  safety  and  welfare  work,  and  so  it  was  necessary  to  give 
this  Society  a  definite  idea  of  the  nature  of  the  place  that  the 
■Carnegie  Institute  of  Technology  has  arranged  to  provide. 

The  commercial  engineer  will  have  to  do  with  the  solving  of 
a  great  variety  of  problems,  but  there  is  one  factor  that  is 
common  to  all,  and  that  is  the  human  factor,  as  dealt  with 
through  a  study  of  psychology  and  its  definite  application 
in  the  scientific  study  of  men,  their  work  and  their  welfare. 

The  accompanying  schedule  shows  that  safety  and  welfare 
work  has  its  allotted  time  for  specific  treatment,  but  many 
phases  will  be  discussed  in  connection  with  other  scheduled 
subjects,  as  psychology,  economics,  statistics,  machinery  an- 
alyses, production  processes,  works  management,  insurance, 
and  commercial  law  and  contracts. 

It  is  impossible  as  yet  to  give  even  a  synopsis  of  the  specific 
course  in  safety  and  welfare  work  that  will  be  given  at  Car- 
negie Tech.  This  will  be  developed  during  the  next  twelve 
months.  There  is  an  abundance  of  literature  to  draw  upon, 
but  the  administering  of  specific  instruction  can  only  be  de- 
veloped in  connection  with  classroom  and  laboratory  work. 

Before  opening  the  general  discussion.  Professor  Benjamin 
called  on  Mr.  Albert  W.  Whitney '  as  the  man  largely  responsi- 
ble for  the  organization  of  the  committees  and  the  arrange- 
ments for  the  meeting. 

A  pamphlet  had  been  distributed  at  the  meeting,  entitled 
The  Teaching  of  Safety  in  Technical  Schools  and  Universities, 
containing  suggestions  as  to  the  incorporation  of  safety  edu- 
cation in  engineering  curricula;  subjects  and  speakers  for 
safety  lectures;  safety  exhibits,  and  bibliography  of  safety 
and  accident  prevention,  etc.  Mr.  Whitney  explained  the  pur- 
pose and  contents  of  the  pamphlet,  saying  that  eoincidentally 
with  the  entrance  of  this  country  into  the  war  the  arsenals  and 
navy  yards  (through  the  assistance  of  the  National  Safety 
Council  and  the  American  Museum  of  Safety),  and  later  the 
United  States  Shipping  Board,  were  put  upon  a  safety  basis 
with  well-developed  safety  organizations.  This  was  not  done 
primarily  for  humanitarian  reasons;  it  was  done  for  efficiency. 

^  General  Manager.  National  W-.^rkuien's  Compensation  Service  Bu- 
reau, New  York. 


It  meant  a  saving  in  money,  greater  production,  fewer  wasted 
lives. 

The  safety  problem  is  fundamentally  psychological.  What 
needs  most  to  be  done  is  to  make  men  think  in  terms  of  safety. 
Just  as  the  war  is  introducing  the  idea  of  thrift  into  the  nation, 
so  the  idea  of  thrift  in  the  saving  of  lives  and  limbs  must  be 
learned.  Safety  must  take  its  place  in  the  consciousness  of 
people  as  part  of  the  program  of  conservation,  and  conserva- 
tion as  part  of  the  program  of  efficiency.  In  no  way  can  this 
result  be  produced  in  industry  more  effectively  than  by  educa- 
tion of  the  coming  generation  of  engineers. 

DISCUSSION 

Prof.  E.  F.  Miller  said  that  he  had  served  for  the  State  of 
Massachusetts  in  the  draft  of  safety  rules  under  the  direction 
of  the  Board  of  Labor  and  Industry.  The  rules  were  general 
in  nature  and  outlined  the  general  methods  of  safeguarding 
— ladders,  shafting,  toe  guards  around  pits,  keyways,  set 
screws,  etc.  There  were  representatives  on  the  advisory  com- 
mittee of  practically  all  of  the  large  industries  of  Massachu- 
setts, besides  two  insurance  men.  The  manufacturers  were 
inclined  to  feel  that  the  insurance  men  were  asking  for  so 
much  protection  that  the  output  of  the  machines  would  be 
reduced,  due  to  safeguarding.  This  led  to  an  investigation 
in  the  woolen  industry  by  the  committee,  and  in  one  of  the 
best-guarded  mills  of  the  country  dangerous  conditions  were 
found,  particularly  in  respect  to  belting.  This  disclosure 
brought  about  a  more  favorable  attitude  on  the  part  of  the 
manufacturer. 

He  said  that  the  enforcement  of  these  rules  was  left  gen- 
erally to  the  option  of  the  Board  of  Labor  and  Industry,  who 
would  give  a  Ann  reasonable  time  to  make  the  changes;  but  if 
not  made,  they  had  the  power  to  shut  down  the  plant.  Pro- 
fessor Miller  had  served  the  state  in  an  advisory  capacity  in 
cases  of  occujjafional  diseases,  etc.,  where  it  had  been  beyond 
the  ordinary  state  inspector's  ability  to  tell  what  to  do  to 
remedy  the  troubles.  Some  of  the  conditions  which  he  found 
were  so  bad  as  to  be  almost  unbelievable. 

At  the  Massachusetts  Institute  of  Technology  instruction  in 
safety  subjects  was  given  in  connection  with  the  course  in  fac- 
tory construction.  The  protection  of  gears  and  pieces  which 
were  likely  to  catch  a  man's  clothing  were  considered  in  the 
course  in  design.  He  felt  that  the  reason  why  there  had  been 
opposition  against  the  safety  engineer  was  that  many  of  the 
insurance  inspectors  who  looked  over  risks  had  been  so  ex- 
treme in  their  recommendations  that  the  manufacturers  would 
not  meet  them  halfway. 

E.  E.  Clock  emphasized  the  importance  of  safety  devices 
for  steam  engines.  To  use  an  analogy,  he  said  that  a  boiler 
has  a  safety  valve  and  a  damper  regulator.  The  latter  acts 
in  the  capacity  of  a  governor,  but  it  would  not  be  safe  to 
depend  on  this  alone.  The  safety  valve  is  essential.  In  the 
same  way  a  steam  engine  is  controlled  by  its  governor,  but 
people  do  not  seem  to  realize  that  an  automatic  stop  for  ulti- 
mate safety  is  also  essential. 

Prof.  James  A.  Mover  spoke  on  a  course  of  study  pre- 
pared for  the  Department  of  University  Extension  of  the 
Board  of  Education  in  Massachusetts  by  experts  selected  by 
the  New  England  Council  of  Industrial  Safety.  This  course, 
which  is  adapted  to  correspondence  methods  also,  is  to  be 
revised  during  the  sunnner  months  and  printed  in  September 
of  this  vear,  when  it  will  be  available  for  use  in  the  state. 
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G.  W.  Cook  explaiued  that  the  course  consisted  of  twelve 
lectures  and  was  gh'en  to  a  class  in  Springfield,  under  the 
auspices  of  the  New  England  Council  of  Industrial  Safety, 
consisting  of  about  forty-three  members,  drawn  from  the  ranks 
of  mechanics,  millwrights  and  university  graduates.  There 
had  been  time  for  but  eight  of  the  lectures  to  be  given,  but 
the  remaining  four  were  to  be  given  in  the  fall.  The  course 
was  very  successful. 

Charles  F.  Oakes'  believed  that  the  trend  of  the  whole 
discussion  was  toward  standardization.  The  remarks  on  safety 
in  mechanical  construction  were  in  line  with  a  subject  on  which 
the  Bureau  of  Standards  had  been  working  for  the  past  four 
years,  the  standardization  of  safety  practices.  The  Bureau's 
work  in  the  past  had  been  in  a  somewhat  specialized  fit-Id, 
electrical  safety,  but  the  success  which  had  attended  this  work 
had  moved  them  to  broaden  their  scope  to  include  industrial 
safety  practices.  This  work  had  been  initiated  in  the  recent 
safety  movement  in  Federal  industrial  establishments,  and  the 
jnovement,  inaugurated  in  Federal  arsenals  and  Navy  Yards, 
had  its  inception  at  the  instance  of  the  Council  of  National 
Defense,  with  the  assistance  of  the  National  Safety  Council 
and  the  American  Museum  of  Safety;  the  main  idea  of  this 
was  to  check  the  number  of  accidents  occurring  in  Federal 
plants  by  formulating  a  set  of  safety  standards  for  equipment 
and  construction.  These  had  been  submitted  to  the  Bureau  of 
Standards,  who,  working  in  conjunction  with  a  committee  of 
the  Safety  Engineers,  had  revised  them,  and  it  was  expected 
that  they  would  soon  be  adopted  by  the  "War  and  Navy  De- 
partments. There  was  little  doubt,  said  Mr.  Oakes,  that  a 
standardization  of  industrial  safety  along  mechanical  lines 
should  be  effected  in  much  the  same  manner  that  the  electrical 
industry  was  being  safeguarded  through  the  agency  of  the 
National  Electrical  Safety  Code.  This  movement  had  been 
started  in  a  number  of  states  with  little  thought  of  nation- 
wide standardization,  however,  by  the  State  Industrial  Com- 
missions. In  order  to  coordinate  the  work  of  the  states,  the 
Bureau  of  Standards  had  been  suggested  as  the  best  medium 
of  accomplishment.  In  the  preparation  of  the  electrical  code 
about  two  thousand  conferees  had  been  consulted  and  the 
services  of  over  thirty  technical  organizations  had  been  called 
upon.  It  had  had  a  wide  distribution,  and  was  now  incor- 
porated in  thirty-two  colleges  in  the  United  States.    It  was  the 


intention  of  the  Bureau  of  Standards,  after  the  work  had  pro- 
gressed to  a  degree  sufflcient  to  warrant  it,  to  offer  the  services 
of  its  staff  for  lecture  work  among  the  universities  as  was 
now  being  done  from  time  to  time  in  the  case  of  the  National 
Electrical  Safety  Code. 

Mr.  M.  W.  Franklin  '  said  that  the  time  was  not  yet  ripe 
for  turning  out  specialists  in  safety  engineering  at  the  uni- 
versities. A  large  percentage  of  our  industries,  aside  from 
our  highly-organized,  large  industries,  had  had  no  safety  engi- 
neers. He  believed,  however,  that  the  work  which  Mr.  Whit- 
ney's committee  had  been  carrying  on  in  the  development  of 
specific  courses  in  safety  engineering  was  the  most  important 
thing  yet  attempted  in  the  training  of  safety  engineers,  and 
would  produce  very  concrete  and  immediate  results.  Mr. 
Whitney  had  had  the  forethought  and  the  ven'  sound  judg- 
ment to  choose  people  to  assist  in  the  work  who  had  actual, 
concrete,  definite  experience.  A  course  in  safety  engineering 
was  necessarily  so  varied,  so  widelj'-  spread  out  and  of  such 
a  broad  nature  that  no  one  person  was  in  a  position  to  outline 
such  a  course.  It  had  required  the  cooperation  of  very  differ- 
ent persons  with  very  different  experiences  to  successfully 
formulate  such  a  system. 

Mr.  De  Blois,  in  closing,  said  that  the  Du  Pont  Powder  Com- 
pany, with  between  60,000  and  75,000  employees,  and  whose 
numbers  were  constantly  growing,  would  not  consider  the  erec- 
tion of  a  plant  without  first  having  an  experienced  safety  engi- 
neer engaged  on  the  work.  Five  years  ago  it  was  a  difficult 
task  to  get  a  manager  to  realize  that  he  needed  a  safety  engi- 
neer. If  he  did  get  one,  he  didn't  know  what  to  do  with 
him  except  to  turn  down  his  recommendations,  but  today  the 
situation  was  entirely  different.  The  company  had  found  that 
it  was  easier  to  take  a  perfectly  green  engineer  from  the  field, 
who  had  had  no  safety  engineering  whatsoever,  and  make  a 
safety  engineer  out  of  him,  than  it  was  to  take  a  man  who 
had  had  five  or  six,  or  maybe  ten,  years'  safety  experience  in 
general  industries.  They  had  secured  candidates  through  ad- 
vertising in  the  daily  press,  and  from  300  applicants  ten  were 
selected  for  a  six  months'  course  of  training.  He  believed  that 
if  there  were  available  men  from  universities  and  technical 
schools,  with  the  fundamentals  of  safety  engineering  and  the 
ability  to  handle  men,  the  problems  which  the  industries  were 
now  having  to  face  would  be  materially  lessened. 


WEDNESDAY  EVENING  SESSION 


ADDRESSES  were  planned  for  this  evening  on  The 
Procurement  Program  of  the  Government  in  order  to 
present  to  the  Society  ways  in  which  its  members  could 
best  cooperate.  Owing  to  conditions  incident  to  the  war,  how- 
ever, three  of  the  speakers  who  had  accepted  were  unable  to 
attend,  two  of  them  sending  their  regrets  on  the  day  of  the 
meeting.  In  spite  of  the  sudden  change  in  program,  the  ses- 
sion was  entirely  successful  and  of  interest  to  the  large  audi- 
ence in  attendance. 

PROCUREMENT  OF  SUPPLIES  FOR 
THE  NAVY 

PAYMASTER  C.  E.  PARSONS,  U.  S.  N.,  who  was  one  of 
the  speakers  originally  invited,  said  that  his  principal 
reason  tor  coming  was  to  indicate  to  the  members  of  the 
Society,    and    to    the    industries    which    they    represent,    the 


friendly  feeling  that  the  Navy  entertains  toward  them.  The 
big,  paramount  question  now  is  that  of  getting  material. 
While  it  has  not  been  necessary  to  go  outside  of  the  Navy's 
own  organization  to  provide  for  its  increase  in  size,  it  has  been 
necessary  for  both  the  Army  and  Navy  to  call  to  their  aid  the 
brains  of  the  country  in  connection  with  material  and  the  pro- 
curement of  supplies. 

Discussing  some  of  the  aspects  of  the  procurement  program,. 
he  said  in  part:  There  has  been  manifested  the  greatest  in- 
terest on  the  part  of  the  industries  in  this  country  toward 
supplying  the  Navy's  needs.  However,  it  is  felt  that  even  yet 
a  greater  interest  can  be  taken,  and  that  the  Navy's  business 
is  sufficiently  interesting  to  warrant  all  manufacturers  attempt- 
ing to  get  some  of  its  contracts.  Its  dealings  are  conducted 
fairly  and  squarely,  and  one  of  its  principal  policies  has  been 
not  only  to  do  things  right,  but  to  do  them  in  a  way  to  indicate 
to  every  one  that  they  are  right. 


'  Bureau  of  Standards,  Washington,  D.  C. 


^  Consulting  Engineer,  E.  F.  Fultuii  Co..  Philadelphia,  Pa. 
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There  is  no  fairer  basis  for  awarding  contracts  than  that 
of  competitive  bidding.  The  Navy  has  held  to  that  from  the 
very  beginning,  except,  of  course,  in  those  industries  where  the 
supply  is  not  great  enough  to  meet  the  demand  and  where  it 
has  been  necessary  to  allocate  supplies  among  the  manufactur- 
ers, and  necessary  also  for  the  Government  to  fix  prices. 

Standard  specifications  have  been  adopted,  of  which  there 
are  now  about  1400,  as  a  basis  for  equal  opportunity  for 
everyone.  These  are  used  by  the  railroads  and  by  big  corpora- 
tions throughout  the  country,  and  even  throughout  the  world. 
At  the  beginning  of  the  war,  owing  to  the  changed  conditions 
and  the  necessity  for  making  prompt,  immediate  purchase  of 
supplies,  classified  mailing  lists  were  started.  Before  the  war 
it  was  only  necessarj'  to  advertise  the  Navy's  requirements  in 
order  to  enlist  the  interest  of  contractors  and  manufacturers; 
but  now  it  is  necessary  to  get  into  closer  personal  touch  with 
them  and  bring  to  their  immediate  attention  those  things  that 
they  are  in  a  position  to  supply.  In  order  to  bid  on  the  busi- 
ness, therefore,  it  is  essential  that  manufacturers  should  be  on 
its  mailing  lists.  It  is  desired  that  reliable  firms  should  ask 
to  have  their  names  placed  on  these  lists,  and  in  turn  it  is 
attempted  to  make  the  lists  of  such  a  chai'acter  that  it  is  worth 
while  for  any  manufacturer  to  have  his  name  upon  them. 
Brokers  have  been  eliminated — the  Navy  has  maintained  a 
fight  under  great  odds  against  the  brokers,  and  has  done  every- 
thing possible  to  eliminate  them  in  their  dealings. 

There  have  been  reports  among  the  industries  relative  to 
Government  red  tape,  the  very  binding  contracts,  and  the  in- 
spections which  are  so  exacting,  but  in  all  eases  it  is  believed 
that  if  any  one  will  investigate  the  question  fair-mindedly,  he 
will  find  that  these  conditions  are  absolutely  required,  and 
particularly  so  for  the  protection  of  the  legitimate  and  the 
honest  dealer.  The  specifications  are  drawn  up  by  the  tech- 
nical bureaus  of  the  Navy  Department,  and  these  bureaus  are 
entirely  open-minded  about  changes  in  specifications.  If  any 
manufacturer  thinks  the  material  that  is  purchased  or  the 
specifications  that  we  used  are  not  proper  and  could  be  im- 
proved upon,  he  has  only  to  advise  the  department  of  the  fact 
and  an  investigation  will  be  made,  and  in  nearly  every  case 
the  specifications  are  changed  if  a  change  is  warranted.  Under 
the  present  stress  it  may  not  always  be  possible  to  do  this,  l)ut 
this  is  the  policy  of  the  department. 

The  contracts  are  big  and  the  specifications  voluminous,  and 
carry  provisions  which  often  appear  to  the  average  individual 
when  he  looks  them  over  as  excessively  in  detail.  As  a  matter 
of  fact,  nearly  all  the  provisions  have  been  brought  about  by 
efforts  on  the  part  of  unfair  contractors  ta  take  advantage  of 
technicalities,  which  have  made  it  necessary  to  set  forth 
plainly,  without  a  question  of  doubt,  the  provisions  under 
which  contracts  are  made. 

As  to  the  inspection  of  supplies,  if  an  exacting  inspection 
were  not  maintained  and  some  one  was  permitted  to  furnish 
supplies  below  the  standard,  it  would  be  unjust  to  the  man 
who  was  bidding  and  expected  to  furnish  just  exactly  what 
was  called  for,  and  fairly  and  squarely  carry  out  his  contract. 
Rigid  inspection  is  essential  for  the  protection  of  the  honest 
dealer. 

Very  much  has  been  said  relative  to  Government  red  tape 
as  the  reason  why  industry  has  not  interested  itself  more  in 
the  Government's  requirements  for  supplies.  As  a  matter  of 
fact,  red  tape  is  simply  organization  and  system,  which  must 
exist  in  an  organization  of  the  size  of  the  Navy.  But  he  said, 
"  I  will  warrant  that  any  chief  of  bureau  in  the  Navy  Depart- 
ment, or  any  official  in  the  Navy  Department,  can  be  seen  and 
consulted  with  less  loss  of  time  and  with  less  difficulty  than 


almost  any  president  of  a  big  corporation  or  firm.  As  a  mat- 
ter of  fact,  the  doors  are  wide  open,  and  we  welcome  people 
to  come  down  and  look  us  over. 

"  Particularly  do  we  maintain  that  publicity  is  essential  in 
connection  with  the  handling  of  contracts.  Bids  are  opened 
publicly,  and  people  interested  can  be  present  when  bids  are 
opened  and  see  the  bids  of  any  of  their  competitors.  They 
can  be  assured  that  the  awards  are  made  fairly  and  S(iuarely 
and  that  nothing  is  concealed." 

The  speaker  referred  to  the  growing  tendency  for  Govern- 
ment regulation  of  matters  connected  with  industry  through 
the  Fuel  Administration,  the  War  Industries  Board  and  other 
agencies,  and  said  that  it  was  desirable  for  firms  to  have  con- 
tracts either  for  the  Army  or  Na\'j\ 

"  We  have  found,"  he  said,  "  even  up  to  the  present  time, 
and  it  is  going  to  be  more  and  more  so  in  the  future,  that  we 
can  be  of  great  assistance  to  contractors  if  they  have  Navy 
contracts.  We  can  procure  fuel  for  them  which  otherwise  they 
possibly  could  not  get.  We  can  arrange  for  transportation 
for  the  supplies  which  probably  otherwise  they  could  not  get. 
We  also  attempt  to  pay  promptly,  and  during  the  month  of 
May  we  found  that  our  average  time  for  payment  was  only 
seven  days  after  the  supplies  had  been  furnished  and  ac- 
cepted." 

In  conclusion,  the  speaker  stated  that  business  had  been 
placed  on  the  east  coast  to  such  an  extent,  in  the  region  north 
of  the  Potomac  and  east  of  the  AUeghanies,  that  it  would  be 
almost  impossible  for  more  to  be  handled  except  where  it  was 
a  continuation  of  that  which  contractors  already  had.  The 
railroad  facilities  are  inadequate  to  handle  further  business, 
and  the  Fuel  Administration  is  unable  to  furnish  the  fuel  for 
any  further  activities.  All  we  can  hope  to  do  now,  if  we  take 
their  judgment  as  correct,  is  to  maintain  the  present  rate  of 
production.  It  is  necessary,  therefore,  to  develop  our  great 
facilities  in  the  West  or  in  the  South,  in  order  that  we  may 
get  supplies  and  carry  on  the  war  to  a  successful  end. 


INTERIM   REMARKS 

THE  address  by  Paymaster  Parsons  ended  the  procurement 
part  of  the  program,  so  far  as  Government  supplies  were 
concerned,  but  in  respect  to  the  procurement  of  speakers  for 
the  evening  the  work  was  only  well  begun.  When  word  had 
been  received  that  the  other  Government  representatives  could 
not  attend,  Dr.  Irving  G.  Clark  of  Worcester,  who  had  recently 
returned  from  service  at  the  front,  vei'y  generously  accej^ted 
an  invitation  to  address  the  meeting  on  his  impressions  and 
exj^eriences  abroad.  Dr.  Clark  could  not  come  until  later  in 
the  evening  and  the  President  therefore  called  on  some  of  the 
Society's  able  members  to  assist. 

Professor  Breckinridge  enlivened  the  audience  with  some 
stories  on  the  lighter  side  of  university  life.  One  of  these 
related  to  a  dinner  which  he  attended,  of  the  alumni  and 
alumnae  of  a  large  western  university,  held  in  honor  of  a  newly 
elected  i)resident  of  the  university.  Everyone  was  attired  in 
evening  dress  except  one  man  who  sat  at  his  right — but  we  will 
let  the  professor  tell  it: 

"  I  didn't  know  who  this  fellow  was — nice  fellow,  just  as 
nice  as  any  fellow  with  evening  clothes  on.  Laughter.  When 
the  newly  chosen  president  was  called  upon,  to  my  surprise 
this  fellow  got  up,  and  the  first  thing  he  said  was :  '  I  per- 
haps ought  to  apologize  to  the  ladies  for  appearing  in  these 
clothes,  but  it  was  this  or  nothing.'  [Laughter.]  Now,  that 
was  entirely  accidental.  They  laughed  over  in  this  corner,  and 
in  this  comer,  then  this  corner.    He  tried  to  explain,  but  they 
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wouldn't  let  him  explain.  After  he  got  all  through  he  sat 
clown.  '  Well,'  he  said,  '  I  did  put  my  foot  in  it,  didn't  I  ?  The 
fact  was,  I  expected  to  get  home  and  get  into  those  other 
clothes,  but  I  lost  mj-  train.'  I  said  to  him,  '  I  have  four  jokes. 
I  bet  they  won't  laugh  at  any  of  them  as  much  as  they  did  at 
yours.' "     [Laughter.] 

At  the  meeting  on  Wednesday  evening  Professor  Breckin- 
ridge told  the  other  four  jokes,  but  space  requires  that  we 
refer  instead  to  a  more  serious  note  which  he  sounded  in  con- 
cluding— a  clear  call  to  the  young,  prospective  engineers  of  the 
countiy.  He  said :  "  We  have  heard  what  the  Navy  wants 
in  material  and  about  certain  priority  of  shipment  and  priori- 
ty of  fuel  which  may  be  arranged  for  those  who  are  making 
the  things  that  the  Navy-  needs.  But  I  want  to  call  attention 
to  one  thing  that  needs  the  attention  of  eveiy  industry.  My 
experience  is  no  different  from  that  of  many  professors  of 
engineering  in  all  of  our  universities.  It  is  that  we  need  raw 
material  for  our  universities  and  technical  schools.  Never  was 
there  a  time  when  the  teacher  of  engineering  and  the  teacher  of 
science  was  asked  day  after  day,  in  telegram  after  telegram, 
'  Where  can  we  get  a  man  to  do  this  and  to  do  that  ?  '  to  say 
nothing  of  the  industries  that  are  pleading  with  the  technical 
schools  to  send  them  men.  There  are  no  men.  There  will  be 
no  men.  There  ought  to  be  some  priority  scheme  that  will 
put  raw  material  into  the  universities,  otherwise  we  shall  have 
troublesome  times  ahead." 

Past-President  Worcester  R.  AVarner  followed — his  remarks 
are  reported  in  full.  He  said :  ''  When  Professor  Breckin- 
ridge mentioned  universities,  and  the  study  of  engineering  sub- 
jects, it  occurred  to  me  how  important  it  is  to  start  from  the 
right  standpoint.  This  is  illustrated  by  a  happening  at  a 
certain  university,  which,  being  a  western  institution,  was  co- 
educational. It  was  in  the  class  of  mathematics  and  astronomy. 
The  class  had  '  Time '  for  its  subject  that  morning  and  the 
professor  explained  the  reasons  for  the  different  kinds  of  time 
— mean  solar  time,  sidereal  time  and  the  equation  of  time  and 
all  the  problems  incident  to  the  study  of  time,  in  astronomy. 
It  seemed  that  the  entire  subject  was  covered,  and,  in  closing, 
he  turned  to  one  of  his  students  in  the  class  and  said,  '  Miss 
Brown,  what  time  are  you  most  familiar  with  ? ' — thinking 
that  she  would  say,  as  you  all  would,  '  mean  solar  time,'  such 
as  we  keep  in  our  clocks  and  watches;  but  a  young  man  right 
behind  Miss  Brown  whispered  loudly,  so  that  all  could  hear, 
'  Dinner  time.'  [Laughter.]  Of  course,  all  the  students 
laughed.  The  professor  laughed,  too.  He  didn't  correct  them 
in  the  slightest  degree,  but  he  said,  '  Ladies  and  gentlemen, 
that  all  depends  on  the  standpoint  from  which  you  look  at  a 
subject.  To  Newton  the  fall  of  an  apple  meant  the  great  law 
of  universal  gravitation,  but  it  meant  a  veiy  different  thing 
to  the  pig  that  came  along  and  picked  it  up.  [Laughter  and 
applause.]" 

Chairman  George  I.  Rockwood,  of  the  local  committee,  then 
made  a  few  announcements,  when  Dr.  Clark  arrived  and  gave 
a  most  interesting  talk,  a  synopsis  of  which  is  printed  below : 

TALK   BY  DR.  IRVING   G.  CLARK 

DR.  CLARK  spoke  on  conditions  that  he  saw  in  France 
during  his  three  years'  work  there  with  the  Red  Cross. 
Life  in  France,  where  one  experiences  all  the  realities  of  a 
countrv"  at  war,  presents  many  changes  which  are  hard  for  the 
pre-war  traveler  to  reconcile.  Women  handle  the  train  sen-ice 
— which  is  excellent — baggage  transfer,  the  industries,  fann- 
ing, hospitals,  etc.  The  large  number  of  soldiers  in  Paris  and 
great  variety  of  uniforms  make  the  streets  most  interesting. 


Few  people  understand  the  significance  of  the  many  different 
colors  and  insignia,  for  there  are  Belgian,  English,  Canadian,. 
French  and  American,  and  all  the  subdivisions  and  colonials  of 
these  nations  are  represented.  The  life  of  the  city  is  brilliant 
when  it  is  quiet  on  the  battle  fronts,  but  much  changed.  The 
cafes  that  were  open  formerly  up  to  two  and  three  o'clock  in 
the  morning,  now  begin  to  close  at  9.20  and  are  absolutely 
vacated  by  9.30.  The  theatres  still  run  until  eleven,  but  after 
that  Paris  is  a  very  quiet  city. 

There  are  fewer  shops  and  prices  are  very  high.  Food  is 
so  expensive  that  an  ordinary  meal  ranges  from  $1.20  to  $6 
in  price. 

Air  raids  are  announced  by  sirens  like  the  warning  New 
York  City  recently  planned.  Every  light  is  instantly  darkened, 
indoors  and  out,  except  the  blue  light  over  the  alerte  signs 
which  show  cellar  refuges  to  which  all  the  people  in  the  streets 
immediately  run.  These  blue  lights  are  less  visible  from  above 
than  the  lights  of  usual  color.  Then  starts  the  noise  of  the 
anti-aircraft  guns  putting  up  their  barrage  fire.  The  little 
Hashes  of  light  from  the  shrapnel  appear,  and  the  lights  from 
French  planes  rising  in  defense.  Soon  the  roar  of  the  falling 
torpedoes  is  heard,  and  all  interest  centers  in  the  speculation 
as  to  whether  the  next  one  will  be  nearer  or  farther  away  than 
the  last. 

Dr.  Clark  admitted  that  his  feelings  were  always  uncom- 
fortable during  an  air  raid,  for  he  always  had  to  be  out  at  this 
time  in  order  to  reach  Red  Cross  headquarters.  Every  one 
seems  to  feel  easier  when  under  cover,  even  though  the  cover 
is  entirely  inadequate. 

The  concussion  from  a  torpedo  which  exploded  about  a 
mile  away  was  suflScient  to  spin  around  three  times  a  heavy 
plate-glass  door  and  to  knock  people  out  of  their  chairs.  The 
weight  of  the  bomb  generally  carries  it  through  two  t'oors^ 
where  it  explodes,  completely  demolishing  those  two  floors. 
The  building  below  that  usually  stands.  All  windows  for 
blocks  around  are  blown  out,  and  the  decorated  paper  pasted 
in  to  replace  the  glass  presents  an  extraordinary  sight. 

The  French  are  unable  to  joke  about  the  air  raids  as  they  do 
about  the  "  Big  Bertha."  The  defense  from  aeroplanes  is  now 
much  more  effective  than  at  first  so  that  the  enemy  planes  do 
not  reach  the  city  veiy  often.  Some  new  method  of  protection 
seems  to  have  been  used  which  apparently  is  a  militaiy  secret^ 
and  very  successful. 

Air  raids  last  from  40  minutes  to  3V2  hours,  and  at  the 
close  a  welcome  bugle  announces  that  the  danger  is  over. 

The  French  make  a  little  party  of  the  periods  spent  in  the 
cellar  refuges,  where  they  play  cards,  have  music  and  enjoy 
meeting  the  new  people  who  are  obliged  to  seek  shelter  in  that 
locality. 

Dr.  Clark  spoke  enthusiastically  of  the  methodical  way  in 
which  an  immense  amount  of  hospital  work  is  turned  off.  The 
team  work  is  splendid,  no  hurrying,  but  brisk,  steady  work. 
He  found  the  morale  of  the  men  in  the  hospitals  wonderful, 
and  referred  particularly  to  the  work  of  two  American 
phj'sicians  as  an  example  of  the  loyalty  and  devotion  which 
everywhere  exists.  They  were  operating  in  a  French  hospital, 
but  under  the  direction  of  the  American  Red  Cross.  When 
the  Germans  were  advancing  the  French  were  ordered  to 
evacuate,  but  some  of  the  patients  were  so  badly  wounded  they 
could  not  be  moved.  The  Americans,  not  being  subject  to 
French  orders,  decided  to  remain.  Refugees  and  wounded 
came  pouring  in  and  the  two  American  surgeons  operated  all 
day  and  all  night  and  part  of  the  next  day  until  it  was  estab- 
lished that  the  French  line  was  holding  and  the  French  were 
ordered  back. 


EMERGENCY  TECHNICAL  WAR  TRAINING 

The  War  a  INIatter  of  Ma  eriel  and  Technically  Trained  Specialists.     The  Problem  is  That  of 
"Re-educating  an  Entire  Nation  for  a  New  Kind  of  War" 


THE  session  devoted  to  Emergency  Technical  War 
Training,  held  on  Thursday  morning,  June  6,  in  the 
lecture  room  of  the  Electrical  Engineering  Laboratories 
of  Worcester  Polytechnic  Institute,  was  one  of  far-reaching 
importance.  Inasmuch  as  the  great  need  for  technically 
trained  men  is  constantly  becoming  more  and  more  acute,  it  is 
vital  that  a  comprehensive  scheme  for  such  training  be  speed- 
ily put  into  practice.  The  fact  that  considerable  has  ah-eady 
been  done  in  this  direction  merely  tends  to  emphasize  how 
much  has  to  be  accomplished.  For  this  reason  Major  James 
E.  Cassidy,  of  the  301st  Engineers,  and  an  official  observer 
at  the  French  front  in  1916,  was  invited  to  open  the  program 
by  outlining  the  enormous  scope  of  military  activities  de- 
pendent upon  technically  trained  men.  Professor  Arthur  L. 
Williston  then  spoke  on  the  problem  from  the  point  of  view 
of  a  director  of  vocational  training.  Lieutenant  Andre  Morize, 
detailed  to  the  Department  of  Military  Science  at  Harvard 
University,  summed  up  the  remarks  made  by  the  previous 
speakers  in  an  inspiring  address. 

Following,  Mrs.  Frank  B.  Gilbreth,  in  the  absence  of  her 
husband.  Major  Gilbreth,  made  a  plea  for  an  increased  enroll- 
ment in  technical  schools  and  colleges.  Motion  pictures  were 
then  shown  descriptive  of  the  Browning  machine  gun,  its 
operation  and  method  of  clearing,  etc. 

Mr.  .John  R.  Freeman,  Past-President  of  the  Society,  took 
advantage  of  the  presence  of  the  motion-picture  apparatus 
to  show  by  this  means  a  method  he  had  employed  in  demolish- 
ing a  smokestack,  and  the  accuracy  with  which  the  stack  was 
made  to  fall  was  demonstrated  in  a  most  interesting  manner. 

Vice-President  Charles  H.  Benjamin  presided,  and  a  very 
attentive  and  enthusiastic  group  of  members  and  guests 
profited  by  the  remarks  of  the  speakers.  The  following  report 
is  an  abstract  of  the  proceedings. 

CONDITIONS  AND  REQUIREMENTS  OF 
WARFARE 

By  major  JAMES  E.  CASSIDY' 

THE  complexity  of  modern  warfare  has  brought  the 
engineer  into  a  position  that  was  never  before  occupied 
in  the  course  of  war.  At  the  outbreak  of  the  present  struggle 
neither  the  Allied  nor  the  Teutonic  armies  really  realized 
what  the  war  was  coming  to  as  regards  the  methods  of  fight- 
ing. Practically  all  previous  methods  of  fighting  have  been 
relegated  to  the  scrap  heap  to  a  certain  extent.  We  saw  for 
the  first  few  weeks  of  the  war  a  war  of  movement,  where 
bodies  of  troops  were  engaged  in  maneuvering  for  positions 
and  fighting  in  the  open.  Following  the  battle  of  the  Marne, 
however,  where  the  Germans  were  thrown  back  to  the  Aisne 
River,  the  war  lapsed  into  a  war  of  positions. 

When  the  war  of  movement  ceased  and  the  war  of  posi- 
tions began,  then  it  became  a  matter  of  materiel,  a  term  that 
the  French  coined  to  cover  all  the  equipment  and  the  appur- 
tenances of  war.  The  development  of  the  war  of  position 
rapidly  made  the  artillery — the  mechanics  of  war — a  very 
prominent  feature,  and  also  started  the  use  of  the  airplane. 
Up  to  this  time  the  airplane  was  considered  nearly  as  danger- 
ous to  our  own  men  as  to  the  opposing  forces.     As  an  ex- 
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ample  of  the  trend  of  warfare,  the  grewsome  works  at  Namur, 
Liege,  Antwerp,  Maubeuge,  etc.,  were  built  to  withstand  a 
6-in.  artillery  fire,  which  was  considered  the  heaviest  artillery 
that  an  army  in  the  field  could  can'y  to  any  advantage. 
However,  when  the  infantry  failed  to  take  Liege  by  storm  they 
brought  up  Austrian  9-  and  11-in.  howitzers.  There  has  been 
a  great  deal  of  newspaper  comment  on  the  work  that  the 
"  Busy  Bertha "  and  the  42-cm.  howitzer  were  supposed  to 
have  done.  As  a  matter  of  fact,  it  was  not  those  guns  that 
were  used,  but  a  size  between  those  and  the  6-in.  guns,  and 
the  9  and  11-in.  howitzers  that  are  believed  to  have  destroyed 
the  forts  mentioned. 

The  War  a  Matter  op  Materiel 

One  of  the  best  axioms  or  most  emphatic  axioms  of  this 
war  is  that  men  cannot  combat  materiel.  You  must  destroy 
materiel  with  materiel  before  men  can  advance,  before  posi- 
tions can  be  taken.  The  side  that  produces  the  greatest 
destruction  of  materiel  is  the  side  that  is  going  to  win  the  war. 

To  a  certain  extent  up  to  the  present  time  there  has  been 
more  or  less  of  a  deadlock.  The  airplane  situation  is  prac- 
tically in  that  condition.  For  certain  short  periods  one  side 
has  been  able  to  overcome  the  materiel  of  the  other,  but  on 
the  whole  there  has  been  almost  a  stand-off.  For  this  reason 
the  war  of  movement  has  entirely  ceased;  the  war  of  posi- 
tions is  on. 

In  former  wars,  if  one  combatant  could  maneuver  around 
and  capture  the  capital  city  of  the  other  and  get  a  good  slice 
of  his  territory,  peace  was  declared.  In  this  war  territory 
means  practically  nothing.  The  function  of  the  army  of 
today  that  wins  consists  of  three  things:  the  destruction  of 
men,  materiel  and  morale.  The  destruction  of  materiel  is 
the  prime  factor  in  the  destruction  of  men,  and  the  destruc- 
tion of  men  means  the  destruction  of  morale.  We  have  seen 
it  in  various  fightings;  for  instance,  where  the  Germans  hurled 
their  masses  on  the  French  positions  and  were  simply 
slaughtered.  The  same  thing  occurred  in  the  first  and  second 
battles  of  Ypres  in  1914.  The  same  thing  has  been  occurring 
in  France  and  Belgium  in  the  last  few  weeks  of  fighting.  The 
price  the  Germans  have  paid  for  a  few  square  miles  of  terri- 
tory has  been  entirely  out  of  proportion  to  the  advantage 
gained.  Their  reserves  and  the  disposition  of  their  forces 
are  necessarily  limited,  and  when  their  reserves  are  wasted 
they  have  nothing  further  to  draw  upon.  Their  only  hope, 
as  a  wild  gambler's  chance,  was  to  do  something  big,  but 
the  British,  French,  Portuguese,  Americans,  and  other  men 
that  have  taken  part  in  this  fight  have  tended  to  destroy  that 
one  gambler's  chance,  and  as  time  progresses  it  will  be  com- 
pletely destroyed.  The  slaughter  of  men — the  Germans  fight- 
ing en  masse — the  slaughter  of  men  who  are  forced  to  move 
foi-ward  under  the  murderous  fire  of  machine  guns  and  rapid- 
fire  artillei-y,  undoubtedly  has  its  effect  on  the  morale  of  the 
soldiers  and  is  bound  to  tell  in  time. 

The  part  that  we  can  play  in  this  war  and  will  play  is  a 
very  great  one.  By  superhuman  efforts  on  each  side  there  is 
now  a  certain  amount  of  deadlock  in  the  situation.  In  the 
air  the  Allies  have  maintained  a  small  supremacy.  They  have 
the  speed  and  the  maneuvering  ability  and,  on  the  average. 
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they  have  the  better  class  of  fighters — they  are  airplane 
fighters.  But  on  the  whole  it  has  been  to  a  certain  extent  a 
stand-off.  We  ai-e  coming  in  with  fresh  forces  and  unlimited 
reserves,  and  while  we  were  laggards  for  three  or  four  years  we 
have  made  great  strides  the  last  fourteen  months. 

In  a  lecture  yesterday  morning,  Colonel  Paul  Azan,  chief 
French  military  attache  in  this  country,  mentioned  the  need 
for  a  lighter  mobile  field  gun  than  is  at  present  in  use.  We 
have  the  75,  which  is  practically  the  3-in.  gun;  then  the  next 
step  down  the  line  is  the  37-mm.  gun,  which  is  a  very  effective 
gun  but  only  fires  a  1-lb.  shell.  If  the  mechanical  engineers 
in  this  country  can  produce  a  gun  somewhere  between  those 
two,  say,  one  of  2%-in.  caliber  and  much  ligliter  in  weight, 
they  will  be  doing  an  enormous  service  toward  ending  the 
war.  Colonel  Azan  has  gone  all  over  this  country  in  connec- 
tion with  military  work  and  says  that  he  never  fails  to  speak 
of  this  when  he  is  addressing  any  body  of  men,  whether 
soldiers  or  whether  civilian  societies,  in  the  hope  that  some  one 
will  take  the  idea  and  work  on  it. 

The  Part  Played  bt  Engineers  in  the  War 

The  question,  then,  outside  of  the  production  of  materiel 
for  the  armies,  comes  down  to  the  part  the  engineer  is  playing 
in  this  war.  Well,  it  is  no  small  one.  The  corps  of  engi- 
neers in  this  country  at  the  outbreak  of  the  war  consisted 
of  200  officers  and  2100  enlisted  men.  Our  organization  today 
consists  of  252  regiments  and  about  108,000  men  and  7000 
officers.  For  fourteen  months  that  is  not  bad,  and  our  pro- 
portion is  increasing  all  along.  In  the  time  at  my  disposal  I 
can  merely  mention  the  different  activities  in  our  Army  that 
have  been  turned  over  to  the  engineers. 

For  instance,  we  have  the  work  of  mining  and  sappmg; 
the  various  classes  of  bridge  work — pontoon  and  other  classes 
used  in  the  field;  and  the  mining  of  deep  gallery  shelters,  a 
very  important  feature  on  the  fighting  fronts  of  today  in  the 
war  of  positions.  For  several  miles  from  the  front  lines  all 
the  soldiers  live  in  deep  gallery  shelters.  With  the  modem 
high-angle  artillery  fire  one  is  not  perfectly  safe  in  a  deep 
gallery  shelter  unless  he  has  from  25  to  30  ft.  of  roof  over  his  . 
head.  Major  Rousseau  of  the  French  engineers,  in  comment- 
ing on  that  point,  stated  that  often  a  mistake  was  made  in 
constructing  a  machine-gun  shelter  with  only  4  or  5  ft.  of 
earth  overhead,  and  said  that  a  piece  of  sheet  iron  would 
serve  equally  as  well,  because  neither  would  turn  even  the 
smallest  shells. 

The  work  of  demolition  and  the  defense  against  the  poison- 
ous gas  used  by  the  Germans  has  been  turned  over  to  our 
engineer  service.  Then  we  have  the  searchlight  service  and 
camouflage  paint  serrice.  We  have  not  progressed  so  very 
far  in  tanks  yet,  but  have  a  tank  corps  organized  ami 
tanks  under  construction  or  under  contract.  We  have  a 
railway  transportation  regiment  which  has  been  turned  into 
a  corps,  and  the  gas  and  flame  offensive  service.  Then  we 
have  the  map  section  of  the  engineers  and  quarry  regiments 
to  quarry  and  crush  stone  for  road  work.  One  of  the  primary 
things  of  the  war  today  is  getting  up  supplies;  and  the  build- 
ing of  railroads  and  ordinary  highways  has  involved  figures 
that  are  staggering  to  the  ordinary  individual.  Then  there 
are  tunnel  companies  for  various  kinds  of  tunnel  work,  mostly 
back  in  the  zone  of  the  interior. 

Cantonment  Construction  Abroad 

With  reference  to  cantonment  construction  abroad,  I  would 
say   that   most   of   our   troops   are   billeted   m    France.      For 


instance,  a  certain  village  will  have  every  house  and  every 
barn  marked  with  the  number  of  men  it  will  accommodate  and 
the  town  major  has  a  complete  list  of  every  house,  knows 
exactly  where  he  can  have  his  headquarters  and  knows  how 
many  a  certain  building  will  shelter.  I  believe  the  usual 
basis  of  figuring  that  billeting  is  about  seven  soldiers  to  one 
civilian  inhabitant.  In  our  training  areas  back  behind  the 
lines,  however,  we  buUd  cantonments  dift'erentl.y  from  what  we 
do  in  this  country.  Here  we  have  simply  let  contracts  for  the 
erection  of  buildings;  for  use  abroad  we  have  furnished 
portable,  or  rather,  sectional,  houses.  The  original  design  was 
for  houses  20  ft.  wide  and  237  ft.  long.  The  doors  were  put 
on  a  panel,  the  windows  were  put  in  and  the  roof  was  in 
sections.  The  only  thing  not  built  up  here  was  the  floors. 
The  work  was  parceled  out  to  15  mills  and  enough  of  these 
building's  were  completed  in  60  days  to  house  500,000  troops. 
So  far  as  I  know,  that  system  has  been  continued. 

The  large  army  of  today  not  only  needs  plenty  of  food 
supplies  and  ammunition  but  it  needs  water  as  well.  So  we 
find  the  Germans  poisoning  wells  and  dropping  in  bodies  of 
animals  and  men  or  anything  to  destroy  the  value  of  the 
water  for  immediate  use,  making  it  necessarj-  for  the  engi-' 
neers  to  plan  for  a  water  supplj'  to  follow  the  armies,  run 
pipe  lines  up,  dig  wells,  and  take  steps  for  purifying  water. 
Then  we  have  our  general  construction  units  which  do  all 
sorts  of  general  construction  work  back  in  the  zone  of  the 
interior.  We  have  the  general  repair  shops  and  supplies.  We 
have  railway-construction  regiments.  There  is  one  particular 
regiment — the  23d  Engineers — that  is  organized  for  highway 
work  and  will  ultimately  have  under  its  direction  an  immense 
force  of  German  prisoners. 

I  happened  to  have  one  of  the  battalions  of  this  regiment 
under  my  charge  for  tactical  instruction  at  Washington  bar- 
racks last  December,  and  an  amusing  incident  occurred  in 
connection  with  the  Second  Liberty  Loan.  One  of  the  enlisted 
men  went  around  to  men  in  his  regiment  asking  for  sub- 
scriptions to  the  Liberty  Loan,  and  he  came  to  one  man,  a 
private,  and  asked  him  if  he  didn't  want  to  subscribe.  He 
said  he  believed  he  did.  "  How  much  shall  I  put  you  down 
for?"  said  the  solicitor.  "I  will  take  $100,000  worth,''  said 
the  private.  The  soldier  thought  that  was  a  great  joke  and 
rather  laughed,  but  the  private  told  him,  "  If  you  don't  think 

that  that  is  all  right  you  can  wire  ,"  naming  a  certain 

bank  in  Pittsburgh.  The  soldier  reported  the  conversation 
to  his  superior  officer,  and  the  officer  said,  "  All  right,  just 
wire  this  bank  for  curiosity."  The  answer  came  back,  saying 
that  if  this  man  wanted  to  take  $5,000,000  worth  of  Liberty 
Bonds  he  was  perfectly  good  for  them.  [Laughter,]  That 
is  a  little  illustration  of  the  cosmopolitan  composition  of 
this  regiment.  In  it  there  are  men  serving  as  privates  who 
have  had  10  or  15  years'  engineering  experience,  consulting 
engineers,  some  of  them.  You  will  find  there  almost  every 
class. 

Then  our  railway  engineering  corps  is  very  elaborate. 
We  have  the  standard-gage  construction  and  operation  men. 
We  have  the  60-cm.  units  and  the  40-cm.  The  40-cm.  are  light 
railways  that  are  built  up  in  the  trench  lines,  leading  up  to 
the  front  lines,  and  the  60-cm.  are  back  of  them.  The  40-cm. 
lines  are  entirely  for  small  care  moved  by  hand.  The  60-cm. 
cars  are  partly  horse-drawn  and  partly  drawn  by  small  loco- 
motives, either  gas  or  steam.  We  have  sent  over  a  great 
number  of  cars  and  engines.  Our  equipment  in  this  country 
is  very  much  hea\'ier  than  the  standard  equipment  in  Europe, 
and  wliere  we  can  use   our  engines  and   cars  without   going 
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through  tunnels,  we  send  our  equipment.  Then  to  keep  up 
this  railway  work  we  have  our  railway  shop  regiments,  of 
which  there  are  quite  a  number.  Then  of  course  we  have  field 
fortification  and  fortification  in  general,  and  recently  aerial 
photography  has  been  turned  over  to  the  engineers.  It  seems 
that  when  they  run  into  anything  that  nobody  else  wants 
particularly  they  immediately  put  it  on   the  engineers! 

Taking  of  Messines  Ridge  by  Engineers 

Any  one  of  these  different  items  is  a  story  within  itself.  In 
regard  to  some  of  them  I  probably  could  spend  an  hour  talking 
on  one  particular  feature,  but  I  want  to  mention  a  few  things 
that  have  come  under  the  scope  of  the  engineers,  for  instance, 
in  taking  Messines  Ridge.  There  has  not  been  a  great  deal 
jmblished  on  the  actual  details  of  taking  Messines  Ridge,  but 
for  16  montlis  previous  to  the  taking  of  tliis  ridge  by  the 
British  and  Canadians  they  were  very  busy  tunneling  this 
hill.  It  was  a  point  the  French  and  British  had  fought  over 
in  the  early  days  of  the  war;  in  fact  it  had  been  retaken  once 
or  twice  for  short  periods  as  the  tide  of  battle  swung  back 
and  forth.  It  was  a  ridge  that  overlooked  the  British  lines 
and  was  rather  a  thorn  in  the  side.  For  14  months  before 
this  attack  was  made  the  British  were  busily  engaged  tunneling 
this  hill,  running  mine  galleries.  There  were  24  of  these  mine 
galleries  and  their  average  length  was  over  two  miles.  These 
galleries  were  about  4  ft.  by  6  ft.  and  as  the  earth  had  to  be 
carried  out  and  disposed  of  so  that  the  GeiTaans  would  not 
know  any  more  about  what  was  being  done  than  possible,  it 
was  quite  a  tedious  task.  The  Germans  knew  that  the  British 
were  mining  tliis  hill,  although  they  could  not  tell  where. 
Owing  to  the  geological  conditions  of  this  particular  terrain 
there  was  a  stratum  of  clay  above  the  British  tunnels  acting 
as  a  muffler,  and  while  the  Germans  could  tell  by  the  sounds 
that  there  was  mining  going  on,  they  were  not  successful  in 
doing  any  countermining.  The  idea  is  that  when  any  one  is 
running  a  mine  gallery  up  to  your  trenches,  you  should 
countermine  and  blow  him  out  with  what  is  known  as  a 
counterflame,  that  is,  a  small  shaft  that  runs  into  his  mine. 
The  British  played  a  little  joke  on  the  Germans.  The  Germans 
were  holding  Messines  Ridge  as  lightly  as  possible,  knowing 
that  tunneling  was  going  on,  but  not  being  able  to  locate  the 
mine  galleries.  These  mine  galleries  were  eventually  finished 
and  branched  out  in  different  directions  under  the  German 
hues,  and  a  million  pounds  of  aminol  was  placed  in  them, 
This  aminol.  which  is  very  much  of  the  same  nature  as  our 
TNT,  was  put  into  rubber  bags  and  these  bags  were  placed 
about  four  months  before  they  were  detonated.  The  British 
played  their  little  trick  by  placing  their  mines  and  then  waiting 
for  an  opportune  time,  because  the  Germans,  after  the  British 
stopped  digging,  got  over  their  scare.  It  is  rather  trying  on 
the  nerves  to  know  that  some  one  is  mining  under  you  and 
you  are  unable  to  find  him — it  shakes  the  morale  of  the  best 
troops.  So  there  was  a  period  of  about  four  months  that  they 
waited  after  the  mines  were  laid  and  the  Germans  had  gotten 
over  their  nervousness  and  Messines  Ridge  was  held  very 
strongly.  Then  one  morning,  at  exactly  four  o'clock — and 
I  might  say  in  this  connection  that  very  great  care  is  always 
taken  in  any  sort  of  movement  to  see  that  all  watches  are 
absolutely  sj'nchronous;  every  watch  must  be  exactly  witli 
the  others,  there  must  not  be  tliirty  seconds'  difference — the 
million  jjounds  of  aminol  was  exploded  and  every  gun  on  the 
British  side  started  firing.  The  whole  top  of  Messines  Ridge 
was  practically  blown  off,  and  the  country  seemed  to  rock  for 
about  ten  minutes.    The  British  troops  moved  forward  without 


very  many  casualties.  The  Germans  were  simply  stunned  by 
the  artillery  fire  and  the  explosion  of  those  mines.  Following 
the  explosion  of  the  mines  a  novelty  was  introduced  in  the 
way  of  machine-gun  barrage,  the  Royal  Engineers  having 
placed  machine  guns  about  1800  yd.  behind  the  British 
positions. 

The  Italians  performed  a  similar  feat  in  the  Col  di  Luna 
in  the  Dolomite  Alps.  Those  peaks  are  very  jagged  and  the 
Austrians  held  a  post  on  a  small  peak  that  the  Italians  could 
not  get  at.  On  January  16,  1916,  they  had  prepared  to  go 
after  this  peak  and  they  moved  in  compressed-air  and  other 
necessary  machinery  under  the  shelter  of  a  ledge,  some  4000 
ft.  below  the  Austrians  who  were  up  on  the  top  of  this  peak. 
They  started  their  tunnel,  ran  it  up  at  an  angle  of  45  deg. 
for  about  4000  ft.  to  get  under  the  Austrian  position  and 
spread  out  in  a  sort  of  fan  shape  and  placed  95  tons  of 
aminol  under  this  position.  On  July  16  they  exploded  the 
charge  and  there  was  nothing  left  of  the  Austrian  position, 
not  even  the  top  of  the  peak.  The  whole  top  of  the  mountain 
was  removed. 

These  are  but  isolated  incidents  out  of  thousands.  I  am 
sorry  I  have  not  the  time  to  describe  the  engineer's  progress 
from  the  time  he  arrives  at  a  port  in  France  and  show  what 
he  does  up  tlirough  the  lines  and  up  through  the  entire 
country.  This  it  was  my  original  idea  to  do,  but  I  have  just 
mentioned  these  few  little  instances. 

SPECIALIZED  TRAINING  OF 
TECHNICIANS 

By  ARTHUR  L.  WILLISTON 

I  APPEAR  here  on  this  program  this  morning  in  a  dual 
capacity :  First,  as  the  chairman  of  a  committee  of  our 
own  Society  which  was  appointed  shortly  after  the  January 
meeting  to  see  if  through  the  agencies  of  the  Society  work 
might  be  stimulated  to  increase  the  number  of  men  in  the 
United  States  who  had  some  kind  of  specialized  ability  of 
one  sort  or  another  that  might  be  useful  in  connection  with 
this  gigantic  task  in  dealing  with  the  materiel  which  Major 
Cassidy  has  just  told  you  about;  and,  secondly,  I  am  here 
as  representative  of  the  Committee  on  Education  and  Special 
Training  created  within  the  War  Department  by  special 
order  of  the  President  through  Secretary  Baker  on  February 
10,  which  created  within  the  "War  Department  this  special 
organization  charged  with  very  wide  responsibility  and  duties 
in  connection  with  the  development  of  specialized  technical 
skill  in  the  shortest  possible  length  of  time — intensive  war 
training  of  technical  or  artisan  character. 

The  War's  Dem.\nd  on  the  Engineer 

Major  Cassidy  has  pointed  out  with  emphasis  and  clearness 
the  remarkable  way  in  which  this  war  differs  from  all  other 
wars  and  the  supreme  way  in  which  materiel  of  extraordi- 
narily varied  and  complicated  character  enters  into  it  from 
start  to  finish — absolutely  through  every  part  of  the  work. 
We  on  this  side  of  the  water  are  more  or  less  thrilled  by ' 
the  wonderful  exploits  of  airplane,  of  submarine,  of  wireless 
and  one  and  another  of  the  very  recent  and  startling  advances 
in  applied  science.  We  often  fail  to  realize,  I  think,  the 
extent  to  which  gigantic  engineering  problems  calling  for 
exactly  the  same  kind  of  intelligence  and  accurate  planning 
and  skilful  application  and  unusual  skill  or  technical  abilities 
enter  into  the  handling  of  all  the  mass  of  materiel.  The 
question  is  not  one  of  dealing  necessarily  with  these  unusual 
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factors  so  much  as  it  is  the  kinds  of  big  engineering  propo- 
sitions that  this  country  used  to  think  of  in  connection  with 
our  great  industries.  It  is  a  problem  of  transferring,  trans- 
planting a  certain  number  of  thousands  of  tons  of  iron  and 
thousands  of  tons  of  steel  or  gas  or  inflammable  material  or 
some  other  necessary  factor  in  the  situation  from  one  place  to 
another  with  precision,  on  time,  with  the  least  possible  effort 
and  with  the  maximum  effectiveness — the  same  kind  of  prob- 
lem that  the  United  States  Steel  Company  has  to  meet  in 
Pittsburgh.  And  it  calls  in  an  extraordinary  degree  not  only 
for  the  engineer  who  plans  at  the  top  but  for  the  whole 
personnel,  all  the  way  down  the  line  from  commanding  gen- 
eral to  rear-rank  private,  for  the  same  kind  of  organization, 
the  same  kind  of  ability  to  do  the  pai'ticular  job  at  the  right 
time  in  the  right  way  that  great  industries  in  America  or  great 
engineering    enterprises    of    one    sort    and    another    call    for. 

Urgent  Need  of  Additional  Shipping 

The  difficulty  in  transporting  troops  on  account  of  lack  of 
ships  from  this  side  of  the  Atlantic  to  France  increases  tre- 
mendouslj'  the  need  for  giving  every  ijossible  particle  of 
training  that  can  be  given  on  this  side  of  the  water  so  that 
the  men  may  be  prepared  to  be  effective  at  the  earliest  hour 
after  they  arrive  on  French  soil.  We  fail  to  realize  some 
of  these  things,  I  think,  to  understand  that  the  preparations 
for  increasing  the  Hog  Island  plant  last  winter  were  going 
on  at  the  rate  of  approximately  four  times  the  maximum  rate 
of  construction  of  the  Panama  Canal  at  any  time,  and  that 
similar  increases  in  shipbuilding  plants  throughout  the  country 
totaled  possibly  thirty  times  the  Panama  Canal  so  far  as 
one   can   contrast   one   method   of  construction   with   another. 

The  Special  Obligation  of  the  Society 

I  am  saying  this  simply  because  I  wish  to  get  The  American 
Society  of  Mechanical  Engineers  and  its  entire  membership 
to  appreciate  that  we  need  not  engineers  alone  but  we  need 
a  supply  of  technicians,  of  new  kinds  of  artisans  all  along 
the  line.  And  there  is  not  in  existence  the  supply.  President 
Wilson  might  have  said  w-hen  he  described  this  war,  "  It  was 
a  problem  of  reeducating  an  entire  nation  for  a  new  kind 
of  war."  No  body  of  men  in  America  can  understand  the 
nature  of  the  problem  so  well  as  the  members  of  The  American 
Society  of  Mechanical  Engineers,  I  think.  And  on  them, 
because  of  that  ability  to  appreciate,  is  a  special  obligation 
to  come  forward  and  exert  in  every  possible  way  a  public 
sentiment  which  will  help  this  work  forward  as  nothing  else 
can. 

THE   NEED   FOR  SPECIALISTS  IX  THE 
PRESENT  WAR 

By  LIEUTENANT  ANDRE'  MORIZE' 

AS  Major  Cassidy  a  few  moments  ago  pointed  out,  the 
warfare  of  today  presents  a  new  character,  being  a 
war  of  fortified  positions.  This  means  that  we  have  to 
abandon  comiiletely  the  words  and  the  idea  of  field  warfare 
or  open  warfare.  These  words  have  not  meant  anything  since 
the  battle  of  the  Marne,  since  September  1914,  when  the  two 
armies  began  to  dig  themselves  in  and  to  organize  the  long 
lines  of  fortified  positions  which  run  from  the  North  Sea  down 
to  the  Swiss  border.     It  does  not  mean  that  the  fighting  will 
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Ije  conhned  to  the  trenches,  but  it  means  that  after  all  the 
battles  the  armies  will  find  themselves  again  in  fortified  posi- 
tions, organized  lines  of  trenches,  defensive  organizations, 
and  that  the  fighting  on  the  open  ground  will  be  limited 
always  to  the  pursuit  of  the  hostile  forces  from  one  fortified 
position  to  the  next  fortified  position.  And  when  it  shall 
happen  that  the  army  which  is  attacking  does  not  find  the 
hostile  army  fixed  on  an  organized  position,  after  a  few  days, 
the  war  will  be  over  in  less  than  a  week. 

The  Need  for  Technical   Training 

What  does  that  mean  now?  After  the  first  blow  the  Ger- 
mans were  able  to  get  through  the  first  line,  through  the 
second  line,  possibly  through  the  third  line  of  Allied  positions, 
but  now  they  find  again  the  French  and  British  and  American 
troops  established  on  fortified  positions  hastily  dug  during 
the  first  day  but  improved  day  after  day,  hour  after  hour. 
And  now  they  have  to  start  again  in  the  same  manner,  march 
to  the  new  position — the  attack  of  a  fortified  position,  and  it 
is  absolutely  wrong  to  oppose  the  two  terms  of  trench  war- 
fare and  open  warfare.  It  is  very  important  for  the  right 
uirection  of  training  to  realize  the  new  characteristics  of 
the  war  of  positions.  And  the  ])oint  I  wish  now  to  emphasize 
is  that,  given  the  new-  character  of  the  war  of  today,  the 
men — more  than  the  men,  the  officers — are  perfectly  useless  if 
they  have  not  had  a  complete  technical  training.  Why  ?  First, 
because  the  war  now  is  a  war  of  specialists.  And  all  the  men 
engaged  in  the  present  war  must  be  specialists  because  the 
o)d  conditions  of  the  fighting  are  all  gone,  and  to  reach  the 
enemy  sheltered  in  fortified  positions,  using  heavy  artilleiy 
and  new  weapons  such  as  gases  and  flames — as  well  for  the 
attack  as  for  the  defense,  it  is  necessary  to  have  men  with 
special  training  and  technical  training. 

The  rifle  and  the  bayonet,  the  weapons  of  the  old-time 
fighter,  are  still  useful,  and  it  is  wrong  to  believe  that  the 
French  and  the  British  are  going  to  abandon  them  more  or 
less — not  at  all.  Our  men  are  trained  in  the  use  of  the  rifle 
and  the  bayonet,  but  the  rifle  is  useful  only  in  special  cases 
when  we  can  fight  on  open  ground  between  two  positions,  and 
the  rifle  and  the  bayonet  are  absolutely  powerless  against 
men  sheltered  in  deep  trenches  and  in  dugouts.  So  our  men, 
the  plain  infantrymen,  must  be  trained  in  the  use  of  all  the 
new  weapons — grenades,  bombs,  smoke  bombs,  incendiaiy 
bombs — and  in  the  use  of  the  trench  mortars.  Besides  the 
infantrymen  we  have  the  men  trained  for  gas  warfare,  for 
liquid-flame  warfare,  and  finally  we  have  all  the  new  kinds  of 
weapons  which  under  the  name  of  "  tanks  "  are  nothing  but 
assault  artillery,  artillery  used  in  close  cooperation  with  in- 
fantry, advancing  with  the  attacking  lines  and  sometimes 
preceding  them. 

The  War  One  of  Speciallsts 

I  cannot  give  more  details  about  these  different  lines,  but 
it  will  be  seen  that  the  war  is  now  fought  entirely  by  special- 
ists and  that  these  specialists  must  get  a  technical  training. 
It  is  impossible  to  improvise  in  a  few  days  a  man  for  a  gas 
attack.  It  is  impossible  to  improvise  in  a  few  days  the  man 
to  use  bombs  and  hand  grenades  in  a  satisfactory  way.  We 
need  men  and  officers  with  teclmical  training. 

A  second  reason  which  makes  technical  training  more  and 
more  necessary  is  the  fact  that  the  present  war  is  a  war  of 
close  cooperation  between  the  different  arms  of  the  service. 
If  we   think   of   all   former  wars   it   is   easy   to   realize   tli.it 
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infantry  liarl  to  play  the  most  important  part — and  sometimes 
alone — helped  by  artillery,  but  it  was  possible  to  think  of 
infantry  fighting,  pure  infantry  lighting.  Aviation  was  un- 
known. Engineers  had  to  play  but  a  small  part.  Tlie  supply 
service,  the  railroad  service,  were  useful,  but  not  as  necessary 
as  they  are  now.  If  we  now  think  of  the  conditions  of  a 
large  battle — one  in  which  all  the  resources  of  the  two  armies 
are  engaged — it  is  easy  to  see  tliat  the  battle  is  the  common 
task  of  all  the  branches  of  the  service,  as  any  one  of  the 
different  branches,  infantry,  artillery,  aviation,  working  alone 
is  helpless.  Even  for  an  operation  like  the  capture  of  a  few 
miles  of  hostile  positions  all  the  arms  of  the  service  must 
work  at  the  same  time,  and  now  all  the  branches  of  the  service 
need  men  with   technical   and   complete  training. 

Th.mning  in  Usk  of  New  Weapons  Necessary 

In  the  infantry  all  the  men  must  be  more  or  less  specialized 
in  one  of  the  new  weapons  now  used — gi-enades,  trench  mor- 
tars, machine  rifles,  machine  guns,  etc.  In  the  artillery  the 
conditions  of  the  work  are  now  cjuite  different  from  what 
they  onee  were.  The  old  idea  of  the  artilleryman  was  a  man 
with  a  technical  knowledge  of  the  gun  and  its  different  parts, 
and  familiar  with  its  tactical  use.  But  now  artillery  work 
means,  flrst,  the  technical  knowledge  of  the  science  of  adjusting 
tire  with  the  long-range  guns  and  with  the  diffieult  task  of  ad- 
justing fire  at  small  targets,  sometimes  very  well  camouflaged ; 
second,  technical  knowledge  of  the  science  of  locating,  of 
spotting  the  hostile  battery.  That  is  a  complete  organization 
now.  We  have  two  such  large  organizations  that  started  in  the 
French  army  under  the  names  of  sections  cle  reperage  par 
le  son  and  sections  cle  reperage  par  les  Incurs.  These  mean 
spotting  the  hostile  batteries,  first,  by  observing  the  sound, 
and,  second,  spotting  them  by  the  flash  of  the  battle.  They  are 
complete  scientific  organizations  with  special  officers,  and  they 
play  a  very  important  part  in  all  the  operations  now.  When 
it  is  realized  that  it  is  impossible  to  launch  an  offensive  today 
without  first  silencing  and  neutralizing  all  the  hostile  bat- 
teries, it  is  easy  to  realize  the  importance  of  the  role  played 
by  the  men  who  have  to  locate  the  hostile  batteries  by  their 
technical  knowledge. 

Third,  technical  knowledge  of  topography^  The  topo- 
graphic work  is  a  part  of  the  artillery  work  because,  given 
the  long  range  of  the  guns,  the  use  of  the  ground  to  conceal 
the  batteries  behind  the  hills  and  the  contour  of  the  ground, 
most  of  the  adjusting  work  is  done  entirely  with  the  map ; 
and  so  the  necessity  of  making,  drawing  and  reading  maps — 
technical  knowledge  for  artilleiy  woi'k. 

Fourth,  the  batteries  are  exposed  to  hostile  fire,  so  the 
first  condition  to  be  able  to  destroy  the  hostile  position  is  to 
have  a  good  jirotection  for  our  own  batteries,  and  the  tech- 
nical knowledge  necessary  to  build  the  batteries  and  em- 
l)lacements — to  know  exactly  the  conditions  of  resistance  of 
materials,  to  know  how  to  use  the  ground,  and  the  different 
kinds  of  supplies  to  protect  the  batteries  as  much  as  possible 
— technical  knowledge  necessary  for  such  a  job. 

Question  of  Artillery  Transportation  Most  Important 

Very  probably  the  most  important  point  now  is  the  question 
of  transportation  of  artillery.  If  the  Germans,  as  Major 
Cassidy  pointed  out,  have  been  able  to  advance  so  fast  in 
the  last  few  weeks  it  is  because  they  have  been  able  to  find 
new  methods  of  transportation  for  artillery.  All  the  pre- 
ceding drives  have  been  more  or  less  limited  to  the  range  of 
the  long  guns — six,  seven  or  eight  miles.     The  depth  of  the 


German  advance  is  now  nuich  greater  and  wider  only  be- 
cause they  have  been  able,  thanks  to  their  technical  ability, 
to  find  more  efficient  means  of  transportation  for  artilleiy. 
The  question  of  the  transportiition  of  artillery  material,  and 
especially  of  heavy  guns  and  heavy  ammunition,  is  one  of  the 
most  important  problems  of  today.  So  you  see  that  relating 
to  artillery  alone  at  least  five  points  require  technical 
knowledge. 

I  will  not  speak  about  aviation;  aviation  is  nothing  but  a 
tecluiieal  branch  of  the  service.  But  just  one  word  about  the 
connection  between  all  the  different  branches  of  the  service. 
Each  of  them  needs  a  technical  training.  But  to  connect 
them,  to  have  them  work  together,  to  realize  what  we  call  the 
liaison  between  the  different  arms  of  the  service,  we  need 
more  than  ever  men  with  technical  knowledge.  Liaison  be- 
tween the  different  arms,  between  infantry,  artillery  and 
aviation — the  liaison  between  the  different  units  and  the  high 
command — means  organization  of  telegraphs,  of  telephones, 
of  wireless,  of  ground  telephone,  ground  telegraph  and  visual 
signaling,  searchlights,  etc.  For  all  these  different  means 
of  liaison  we  need  men  with  technical  ability  and  technical 
training. 

And  finally.  Major  Cassidy  emphasized  the  point  that  the 
present  war  is  a  war  of  materiel  and  of  supply.  It  means 
the  question  of  production  in  this  country,  the  question  of 
transportation  of  troops,  men,  food,  supplies,  equipment 
and  everything;  and  the  question  of  distribution  of  the  supply 
of  the  ammunition  at  the  front.  It  means,  as  he  said,  the 
organization  of  an  extensive  network  of  railroads,  regular 
and  field,  depots,  stations,  etc.  So  you  see  a  war  of  posi- 
tions, a  war  of  specialists,  a  war  of  cooperation  between  the 
ditferent  arras  of  the  service,  a  war  of  materiel  and  of  supply. 
From  all  these  different  points  of  view  the  war  is  now  of 
such  kind  that  all  the  men  engaged  must  have  a  complete 
technical  education  and  training.  And  not  only  the  men  en- 
gaged in  the  special  technical  lines,  but  even  the  most  modest 
infantry  officer;  a  second  lieutenant  now,  leading  the  platoon, 
must  be  able  to  know  about  liaison  of  the  telegraph,  telephone, 
about  the  digging  of  a  dugout,  about  the  organization  of  a 
drainage,  etc.  Technical  education  is  accordingly  of  first  im- 
portance and  it  is  the  duty  of  all  to  help  those  directly  engaged 
in  military  training  to  make  the  country  realize  these  new 
characteristics  of  the  war.  The  war  will  not  be  won  by  men 
with  rifles  and  bayonets.  It  will  be  won  by  the  effort  the  whole 
country  will  make  in  order  to  meet  the  requirements  of  the  new 
kind  of  warfare  we  have — the  war  of  materiel,  the  war  of 
supply,  and  the  war  of  technical  knowledge. 

John  R.  Freeman,  during  the  session,  had  projected  on 
the  screen  a  short  film  showing  a  method  he  had  used  in 
demolishing  an  abandoned  factory  chimney.  The  diimney 
was  a  radial  brick  stack  160  ft.  in  height.  The  work  was 
accomplished  in  the  short  space  of  four  hours'  time.  The 
method  shown  consisted  in  digging  a  hole  in  one  side  of  the 
chimney,  in  which  a  cobhouse  blocking  of  hard  pine  was  then 
loosely  built.  The  weight  at  first  was  all  taken  at  the  point 
where  digging  was  started,  and  the  question  of  having  the 
chimney  fall  in  the  direction  desired  was  one  of  tearing  bricks 
out  from  each  side  of  the  starting  point  an  equal  distance  at  a 
time.  The  wood  blocking  was  then  saturated  with  oil  and  set 
on  fire,  and  when  sufficiently  consumed,  the  chimney  fell  on 
the  side  from  which  the  bricks  had  been  removed. 

In  falling,  the  chimney  came  within  two  feet  of  centering 
on  the  spot  selected  in  advance,  demonstrating  the  precision 
with  which  the  method  can  be  worked. 


SECOND  GENERAL  SESSION 


THE  second  General  Session  was  held  on  Thursday 
morning,  June  6,  in  the  Mechanical  Engineering  Build- 
ing of  the  Worcester  Polytechnic  Institute,  and,  con- 
sidering that  the  session  was  held  simultaneously  with  two 
other  attractive  sessions,  it  was  well  attended  and  a  lively 
interest  was  manifested  in  the  five  papers  presented  for  dis- 
cussion. President  Main  presided  for  the  first  half  of  the 
session,  when  he  turned  the  meeting  over  to  Vice-President 
Greene,  who  concluded  it. 

The  six  papers,  in  the  order  of  presentation,  were:  Effi- 
ciency of  Gear  Drives,  by  C.  M.  Allen  and  F.  W.  Koys;  A 
Self- Adjusting  Spring  Thrust  Bearing,  by  H.  G.  Reist;  Air 
Propulsion,  by  Morgan  Brooks;  Electric  Heating  in  Molds, 
by  Harold  E.  White;  The  Elastic  Indentation  of  Steel  BaUs 
Under  Pressure,  by  C.  A.  Briggs,  W.  C.  Chapin  and  H.  G. 
Heil;  and  Stresses  in  Machines  When  Starting  and  Stopping, 
by  F.  HjTnans  (by  title  only). 

Although  the  subjects  of  the  j^apers  were  so  varied,  par- 
ticipation in  the  oral  discussion  was  general,  and  the  proceed- 
ings of  the  session,  with  the  large  number  of  written  discus- 
sions contributed,  were  somewhat  voluminous. 

Professor  Allen  presented  the  first  paper,  which  described 
an  apparatus,  set  up  in  the  laboratory  of  the  Institute  and  on 
view  before  the  session,  for  measuring  the  efficiency  of  gear 
drives  by  measuring  directly  the  power  loss  through  them.  An 
electric  motor  is  so  hung  in  a  cradle  that  both  its  armature  and 
field  are  free  to  turn.  The  armature  shaft  is  connected  di- 
rectly to  the  pinion  gear  shaft  and  the  driven  shaft  directly 
to  an  Alden  absorption  dynamometer.  The  reaction  of  the 
motor  field  is  balanced  by  the  action  of  the  absorption  dyna- 
mometer through  a  simple  lever.  The  arms  of  the  lever  are 
accurately  proportioned  to  the  ratio  of  the  gears. 

The  paper  illustrated  methods  of  calculation  and  gave  data 
of  efiBciency  tests  of  both  worm-  and  bevel-gear  drives. 

President  Main,  H.  G.  Reist,  Prof.  W.  H.  Kenerson,  Prof.  A. 
A.  Adler,  R.  G.  Nye  and  Prof.  W.  W.  Bird  discussed  the  paper. 
The  trend  of  the  discussion  was  that  the  results  given  should 
be  somewhat  discounted,  to  which  Professor  Allen  replied  that 
the  paper  had  been  written  simply  for  the  purpose  of  present- 
ing a  method  by  which  any  one  could  test  gears  and  get  results 
without  much  trouble;  he  thought  that  some  other  agency  than 
the  Institute  should  be  prevailed  upon  to  carry  out  reliable 
experiments,  having  the  method  provided. 

Mr.  Reist's  paper,  presented  by  the  author,  illustrated 
spring-thrust  bearings  for  vertical  water-wheel  driven  genera- 
tors, to  carry  a  load  of  300,000  lb.  at  100  r.p.m.,  cited  allow- 
able unit  pressures,  and  described  the  construction  of  the  bear- 
ings. In  these  bearings  one  of  the  surfaces  is  made  to  yield 
at  any  point  by  using  a  comparatively  thin  plate  supported 
by  a  large  number  of  springs.  The  pressure  usually  allowed 
is  300  to  400  lb.  per  sq.  in.,  the  design  pennitting  a  very  thin 
oil  film  without  metallic  contact. 

Professor  Adler  opened  up  a  discussion  by  calling  attention 
to  some  of  the  steps  in  the  history  of  bearing  theory,  which  he 
promised  to  write  up  in  mathematical  shape  later.  He  then 
asked  the  author  some  questions  regarding  film  lubrication 
and  also  aligmnent. 

C.  A.  Briggs  said  he  had  seen  the  bearing  under  test  at 
Schenectady  and  it  had  impressed  him  favorably. 

Professor  Adler  continued  with  questions,  mostly  for  in- 
formation, and  Ml-.  Reist  answered  them  in  turn. 

Professor  Brooks  then  presented  his  paper,  describing  ex- 
periments to  show  that  the  screw  theory  for  propellers  should 
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be  replaced  by  the  theory  of  reflection  or  battings  ac^tion.  By 
means  of  two  electric  fans  and  an  anemometer  he  demonstrated 
how  air  can  be  driven  by  a  propeller  at  a  velocity  nearly  twice 
as  great  as  the  product  of  the  pitch  and  the  revolutions.  He 
said  he  knew  the  idea  would  be  received  with  skepticism,  but 
he  would  welcome  suggestions  regarding  its  explanation  and 
proof. 

As  was  anticipated,  both  the  written  and  oral  discussions 
were  lively,  some  discussers  receiving  the  paper  with  enthu- 
siasm and  some  contradicting  the  authors  conclusions  entirely. 
The  terms  "  sustentation,"  "  superspeed,"  "  vortex,"  "  stream 
line,"  etc.,  were  frequently  cited;  and,  in  fact,  before  the 
discussion  was  over  all  the  nine  theories  of  propeller  action 
had  been  brought  up. 

Those  contributing  to  the  discussion  were  N.  W.  Akimoff, 
H.  G.  Reist,  W.  C.  Durfee,  C.  W.  Howell,  G.  D.  Bothezat, 
H.  F.  Hagen  and  C.  A.  Briggs,  and  justice  can  only  be  done 
to  their  remarks  by  printing  them  in  full  later. 

Mr.  Briggs  then  read  his  paper  on  indentation,  which  de- 
scribed experiments  carried  out  at  the  Bureau  of  Standards 
showing  that  the  indentation  of  balls  pressing  against  flat  sur- 
faces was  not  directly  proportional  to  the  pressure  but  to  the 
two-thirds  power  of  the  pressure.  These  exjseriments  were 
developed  in  connection  with  the  adjustment  and  standardiza- 
tion of  precision  apparatus  incidental  to  the  manufacture  of 
munitions  gages. 

The  discussion  of  this  paper  was  light,  questioning  the 
author  on  the  materials,  shapes  of  surfaces  and  pressures 
which  he  used  and  those  which  his  results  could  be  extended 
to  apply  to. 

Mr.  Harold  E.  White  presented  the  next  paper,  which  he 
said  was  a  practical  paj^er,  illustrating  a  mechanical  engi- 
neer's method  of  utilizing  induced  electric  currents  and  hys- 
teresis losses  in  solid  iron  to  heat  molds,  the  method  being  one 
which  electrical  engineers  instinctively  turn  away  from,  as 
they  usually  laminate  every  magnetic  circuit  they  possibly  can. 

Though  the  interest  in  the  topic  was  not  large,  the  paper 
was  well  received,  and  the  author  was  asked  a  number  of  ques- 
tions by  Mr.  W.  H.  Marshall  which  excited  the  interest  of 
those  present. 

Mr.  Marshall's  main  requests  were  in  regard  to  the  prac- 
ticability of  melting  glass  in  molds  heated  as  the  author  de- 
scribed.   Mr.  White  thought  this,  on  the  whole,  impracticable. 

The  last  paper  scheduled  was  a  mathematical  paper  by  Mr. 
F.  Hymans,  gi\'ing  a  new  method  for  the  correct  evaluation 
of  the  forces  acting  on  machine  parts  during  start  or  stop. 
The  method  was  illustrated  by  application  to  a  vertical  geared 
hydraulic  hoisting  machine. 

There  were  no  oral  discussions  of  this  paper,  but  written 
discussions  were  sent  in  by  X.  W.  Akimoff  and  Prof.  S.  E. 
Slocum.     These  will  be  printed  in  full  later. 

Mr.  Akimoff  eulogized  the  paper,  saying  that  no  true  engi- 
neer could  help  feeling  a  better  man  for  having  studied  it.  It 
was  not  difficult  and  was  very  cleai'lj-  written.  He  entered  a 
plea  for  more  members  of  the  Society  to  interest  themselves 
in  the  finer  points  of  this  character. 

Professor  Slocum  was  of  the  opinion  that  the  author's  ap- 
plication would  apparently  afford  a  considerable  refinement  in 
the  calculation  of  stresses  of  machine  parts.  He  thought  the 
author's  use  of  the  unfamiliar  normal  coordinates,  while  it 
served  to  show  the  generality  of  the  method,  complicated  the 
solution  somewhat,  but  he  did  not  offer  this  as  a  criticism. 

There  being  no  further  discussion,  the  meeting  adjourned. 


EMPLOYEES  SERVICE  SESSION 


Thursday  Afternoon  Meeting  at  the  Norton  Company's  Phmt  for  the  Discussion  of  Industrial 
Housing  and  Other  Requirements  for  the  Welfare  of  Emi^loyefs 


APROFESSIONAL  session  of  exceeding  interest,  at 
tt'hicli  employment  methods,  labor  turnover,  and  welfare 
measures  for  promoting  and  conserving  the  health  of 
employees  were  among  the  subjects  considered,  was  held  in 
the  administration  building  of  the  Norton  Companies'  plants 
at  2.15  p.  m.,  Thursday,  June  6,  Past-President  James  Hart- 
ness  acting  as  chairman.  Four  papers  were  presented  at 
this  session,  the  first  two  dealing  with  the  important  subject 
of  housing  conditions. 

The  Workman's  Home  and  Its  Influence  upon  Produc- 
tion IN  THE  Factory  and  Labor  Turnover,  Leslie  H.  Allen. 

Indian  Hill:  An  Industrial  Village  Created  by  the 
Norton  Company,  Clifford  S.  Anderson. 

Employment  Methods  as  Followed  by  the  Norton  Com- 
panies, E.  H.  Fish. 

Vestibule  Schools,  J.  C.  Spence. 

Mr.  Allen's  paper  was  published  in  the  June  issue  of  The 
Journal;  the  tests  of  the  others  immediately  follow  in 
slightly  condensed  form. 

INDIAN  HILL  :  A  MODEL  INDUSTRIAL 
VILLAGE 

By  CLIFFORD  S.  ANDERSON,'  WORCESTER,  MASS. 

UP  to  the  present,  the  Norton  Company  has  not  been 
called  upon  to  meet  and  solve  the  industrial  housing 
problem  as  it  is  generally  understood.  Many  concerns  which 
have  been  located  in  the  smaller  towns,  in  order  to  provide 
homes  for  their  workmen  have  had  to  practically  create  a 
local  village.  Other  industrial  plants  situated  in  large  cities 
have  felt  it  imperative  to  bring  about  an  improvement  of 
home  conditions  for  employees  previously  living  in  slums. 
We  have  fortunately  been  situated  on  the  outskirts  of  an 
industrial  city  to  which  laborers  are  constantly  attracted.  It 
is  a  city  which  up  to  the  present  time  has  no  slums.  As  a 
matter  of  fact,  our  lower-paid  employees  are  able  to  secure 
living  accommodations  that  are  safe  and  light  and  well  venti- 
lated, and  as  clean  as  the  occupants  are  inclined  to  maintain 
them,  at  a  price  commensurate  with  their  income,  more  readily 
than  any  group  of  our  workmen.  Accordingly,  we  have  not 
set  out  to  approach  the  problem  from  the  bottom  but  rather 
from  the  top.  Our  aim  has  been  to  make  it  easy  for  our  fore- 
men and  more  prog:ressive  workmen  to  obtain  for  themselves 
homes  of  taste  and  convenience,  likely  to  make  the  employee 
happy  and  contented  with  his  pei-sonal  work,  to  improve 
his  taste,  stimulate  his  ambition,  lead  him  to  assume  without 
terror  some  of  the  responsibilities  which  fall  upon  men  of 
all  stations  in  life,  and  to  furnish  for  the  other  employees 
tangible  evidence  of  the  thoroughly  satisfactory  and  worth- 
while things  of  life  which  may  be  secured  by  diligence  and 
industry,  and  so  stimulate  in  them  a  desire  to  make  themselves 
more  useful,  to  improve  their  conditions  of  living,  and  to  so 
win  for  themselves  and  for  their  families  a  bigger  share  of 
the  truly  good  things  of  life. 

The  Norton  Company  has  embarked  on  this  work,  not 
solely  with  the  idea  of  indulging  in  philanthropy,  but  from 
the  point  of  view  of  enlightened  self-interest,  considering  the 
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return  in  loyalty  and  intelligent  labor,  and  the  probably  in- 
creasing values  which  are  likely  to  result  from  the  develop- 
ment of  the  Indian  Hill  community.  We  have  given  our 
workmen  nothing  but  an  opportunity.  The  land  cost  them 
all  that  it  cost  us.  The  houses  erected  thereon  cost  them  all 
that  they  cost  us.  We  have  simply  furnished  them  the  oppor- 
tunity to  buy  a  home  not  only  on  easy  payments  but  at  cost, 
an  opportunity  which  is  not  elsewhere  eitended  to  them. 
The  Indian  Hill  community  is  a  corporation,  the  stock  of 
which  is  held  by  the  Norton  Company,  and  was  brought  into 
being  merely  to  handle  more  easily  the  work  of  creating  an 
industrial  village.  The  policy  of  its  board  of  directors,  which 
is  identical  with  the  directorate  of  the  Norton  Company,  is  to 
administer  its  affairs  without  profit  and  without  loss;  all  of 
its  activities  are  purely  business,  its  purpose,  to  insure  to  our 
workmen  the  opportunity  of  an  attractive  home  at  cost,  with- 
out exacting  a  penny  for  the  profit  of  others,  and  to  insure 
to  the  stoekliolders,  in  other  words,  the  Norton  Company,  the 
business-like  execution  of  this  mission  without  a  penny  of  loss. 

When  the  village  was  originally  opened  in  1915,  there  were, 
of  course,  many  who  rushed  in  to  avail  themselves  of  the 
new  opportunity,  but  there  are  residents  on  the  hill  who  have 
been  invited  to  come  there  by  the  company,  families  whom 
we  felt  would  be  leaders  in  the  community,  and  contribute  to 
the  success  of  the  village  life.  We  have  not  hesitated  to 
suggest  to  certain  employees  that  they  undertake  a  consider- 
able financial  responsibility  in  securing  a  home  in  this  way^ 
for  we  have  found  from  experience  that  the  appreciation 
of  these  opportunities  up  to  a  certain  point  is  in  direct  pro- 
portion to  the  sacrifices  that  are  required  in  order  to  enjoy 
them.  Yet  I  do  not  think  that  in  any  case  periodical  pay- 
ments are  being  made  upon  a  house  in  excess  of  25  per  cent 
of  the  income  of  the  residents. 

In  starting  out  upon  our  program  we  were  fortunate  in 
having  right  at  the  very  doors  of  our  works  an  ideal  site — 
a  beautiful  hillside  overlooking  the  waters  of  Indian  Lake, 
with  an  opportunity  for  gentle  grades  and  slopes  for  the 
roads  which  have  been  availed  of  to  the  greatest  extent  by 
the  architect,  Mr.  Grosvenor  Atterbury,  of  New  York,  whose 
services  we  sought  because  of  his  similar  work  in  connection 
with  the  Russell  Sage  Foundation  and  their  housing  problem. 
The  idea  was  to  establish  here  homes  which  should  be  sub- 
stantial, resistant  to  fire,  would  not  require  a  large  cost  of 
maintenance  and  which  would  combine  taste  with  efficient 
relation  to  the  need  of  the  class  of  workmen  who  were  likely 
to  reside  therein. 

In  the  very  first  instance  the  company  decided  that  the 
relation  of  employer  and  employee  was  sufficiently  intricate  so 
tliat  we  did  not  want  to  assume  also  that  rather  difficult 
relation  of  landlord  and  tenant.  ConFp(!uently  none  of  our 
houses  are  rented ;  all  are  sold.  We  were  fortunate  in  securing 
the  land  at  a  low  price  and  offered  it  to  our  workmen  at  the 
actual  cost  per  foot,  including  the  improvements,  and  built 
the  houses  for  them  through  our  own  hired  contractor. 
There  are  five  or  six  different  styles  of  houses  so  that  that 
unwholesome  uniformity  that  used  to  dominate  an  industrial 
village  is  presently  lacking. 

The  question  came  at  once,  how  should  we  finance  our 
scheme?    We  decided  that  we  would  sell  direct,  giving  a  full 
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title  to  the  buyer,  taking  back  a  mortgage.  We  require  of 
the  purchaser  au  initial  payment  of  10  per  cent  of  the  cost 
of  the  house.  He  gives  us  in  addition  a  time  note  for  12 
years  and  a  demand  note.  These  are  secured  by  a  mortgage 
to  the  company.  We  require  of  him  also  that  he  take  out  a 
certain  number  of  shares  in  a  cooiserative  bank,  and  the  local 
banks,  at  the  rate  of  interest  which  has  been  adopted,  have 
brought  about  the  following  state  of  affairs :  that  a  payment 
of  a  dollar  a  month  results  in  a  return  of  $200  in  12  years. 
Consequently  at  the  end  of  12  years  he  has,  without  making 
any  direct  payment  to  us,  saved  a  sum  sufficient  to  pay  off 
the  time  note,  and  that  sum,  with  the  initial  payment,  brings 
him  to  a  point  where  he  may  then  look  to  a  bank  in  the  city 
and  have  a  first-class  bank  mortgage  and  own  his  house  under 
the  same  conditions  that  prevail  among  those  in  more 
fortunate  circumstances.  In  many  instances  the  owners  of 
these  houses  are  occupying  them  and  virtually  securing  the 
ownership  thereof  at  monthly  payments  which  do  not  exceed 
the  amount  which  they  were  previously  paying  as  rent  for 
tenements  in   which  they  never  had  any  lasting  interest. 

We  built  first  in  1915  twenty-seven  of  these  houses  and 
thirty  more  in  1916.  The  prices  in  1915  ranged  from  .$2850 
to  $4000 ;  in  1916,  from  $3600  to  $5200. 

The  cost  of  these  houses  was  16  cents  per  eu.  ft.  in  1915, 
and  19  cents  in  1916.  Mr.  Atterbury  informs  us,  however, 
that  the  same  house  we  have  been  constructing  was  con- 
structed in  1916  in  Tennessee  for  10  cents  per  cu.  ft. 

It  is  too  soon  for  us  to  teU  what  we  find  registered  in 
increased  loyalty  and  increased  work  in  the  factory  due  to 
this  one  project  alone.  We  feel  sure  that  the  effect  wiU  be 
to  attach  the  workmen  to  our  company.  On  the  other  hand, 
we  have  been  careful  not  to  chain  them  to  the  soil.  The 
possessor  of  an  Indian  Hill  house  may  leave  our  employ  and 
still  retain  his  home.  The  purchasers  of  our  houses  are  also 
free  to  sell,  this  provision  only  being  made,  that  having  a 
bona  fide  offer  in  writing  from  another  they  shall  be  pre- 
pared to  offer  the  house  to  us  at  the  same  price,  so  that  if  we 
do  not  approve  of  the  new  village  occupant  we  may  take  the 
house  over  and  seek  new  residents  for  ourselves. 

The  increasing  village  life  has  been  interesting.  The  owners 
of  these  houses  have  formed  their  own  improvement  society 
and  have  recently  made  appropriations  for  the  beautifleation 
of  their  village.  We  feel  sure  that  the  work  has  been  started 
successfully  and  we  look  forward  to  greater  influence  in  the 
future. 

EMPLOYMENT   METHODS  AS   FOL- 
LOWED  BY  THE   NORTON 
COMPANIES 

By  E.  H.  fish,'  WORCKSTKR,  MASS. 

WITH  the  growth  of  any  business  there  comes  inevitably 
a  time  when  the  management  feels  its  separation 
from  the  men  who  are  aetuallj*  engaged  in  production.  Such 
a  time  is  apt  to  come  soon  after  the  number  employed  pass 
the  thousand  mark;  then  it  becomes  necessary  to  find  some 
organized  means  of  keeping  the  management  and  the  work- 
men in  touch  with  each  other  and  in  harmonious  relations. 

It  has  been  customary  in  the  last  few  years  to  use  the 
labor  turnover  as  an  index  of  the  degree  to  which  the  manage- 
ment is  successful  m  keeping  in  close  touch  with  its  employees. 
At  present  the  labor  turnover  of  manufacturing  establish- 
ments  throughout    the   country   will   average   in    the   vicinity 
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of  400  per  cent.  This,  however,  takes  in  all  kinds  of  shops 
under  all  varieties  of  management.  The  shops  which  have 
made  conscious  efforts  to  establish  better  relations  are  able 
almost  invariably  to  show  a  much  lower  rate  of  turnover.  It 
has  sometimes  been  said  that  the  only  thing  our  employees 
want  is  money.  If  this  were  so  then  the  lowest  rate  of  turn- 
over would  be  in  the  shipyards  and  munition  plants  where 
the  highest  wages  ever  known  are  being  paid.  The  contrary  i 
is  true,  however,  as  they  are  running  up  to  or  over  the 
average  rate  for  the  country  in  almost  all  cases.  No  one 
factor  can  be  depended  on  to  diminish  this  percentage,  but 
all  of  them  working  together  will  surely,  as  in  our  own  case, 
cut  the  labor  turnover  in  quarters  if  not  even  more. 

One  of  our  activities  along  this  line  comes  under  the  head 
of  Employment.  This  means  not  merely  the  selection  of  the 
best  men  from  a  rather  discouraging  supply,  their  physical 
examination,  the  placing  of  them  in  positions  best  suited  for 
their  physical  and  mental  power,  but  following  them  up  while 
they  are  with  us  and  especially  as  to  the  reasons  for  which 
they  leave  us  when  they  do  go. 

The  study  of  the  reasons  why  men  leave  is  one  which  almost 
every  concern  will  find  very  productive  of  results,  as  it  often  , 
indicates  that  there  is  quite  a  variance  between  the  reasons  I 
which  are  advanced  by  the  foremen  and  those  given  by  the 
workmen  themselves.  If  there  were  only  one  thing  which 
could  be  done  to  better  relations  between  the  management  and 
its  employees,  probably  this  one  of  keeping  track  of  the 
reasons  why  the  men  leave  would  be  productive  of  greater 
results  than  anytliing  else.  Possibly  one  of  the  things  which 
this  study  is  most  likely  to  show  is  that  hours  of  labor  have 
much  less  interest  to  workmen  than  is  sometimes  thought : 
for  example,  in  spite  of  the  fact  that  on  one  side  of  the 
street  we  have  200  machinists  working  on  8-hour  shifts,  there 
has  been  no  evidence  of  a  desire  on  the  part  of  nearly  a 
thousand  men  on  the  other  side  working  10  hours,  to  secure 
transfers.  In  fact  the  total  number  of  men  leaving  the  Norton 
Grinding  Company  to  secure  shorter  hours  in  the  past  year 
is  only  two. 

The  second  department  dealing  with  employees  is  the 
Hospital,  and  we  find  it  very  important  that  the  Employment 
Department  and  other  employee  relations  shall  keep  in  the 
very  closest  touch  with  it  and  its  records  and  advice  so  that 
all  of  these  departments  practically  become  one  in  their 
purpose  and  results. 

The  third  department,  that  of  Safety  Engineering,  has 
followed  out  the  usual  custom  of  providing  mechanical  safe- 
guards until  now  the  plant  is  so  well  covered  that  accidents 
seldom  occur  which  can  be  traced  to  lack  of  mechanical 
guards.  The  large  problem  before  the  Safety  Engineering 
Department  today  is  that  of  the  education  of  men  in  safe 
practices,  by  means  of  bulletins,  lectures,,  moving  pictures  and 
other  educational  means. 

Another  department  quite  essential  to  better  relations  is 
that  of  training.  This  will  be  discussed  by  another  speaker 
so  that  I  need  only  refer  to  the  fact  that  we  find  the  labor 
turnover  among  men  who  have  been  given  intensive  training 
mucli  lower  than  among  those  who  have  been  thrown  into 
their  jobs  without  preparation  for  them.  No  one  type  of 
training  can  be  prescribed  offhand  for  all  shops  and  all  con- 
ditions. In  many  instances,  especially  such  processes  as  can 
be  taught  in  a  short  time  and  where  increased  value  comes 
from  dexterity,  it  is  probably  better  to  do  the  training  on  the 
job  through  foremen  especially  fitted  for  that  work  but 
without  special  equipment  or  separation  from  the  usual  work 
of  the  shop.     On  the  other  hand,  where  work  requires  thought, 
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eare  and  skill  as  differentiated  from  dexteritj',  the  vestibule 
school  has  been  found  most  acceptable.  For  work  wliieh 
can  be  taught  on  the  job  but  wJiere  there  is  a  body  of  related 
knowledge  which  can  best  be  given  in  the  classroom,  the 
continuation  school  so  strongly  advocated  by  the  National 
Association  of  Cooperation  Schools  has  its  value.  All  of 
these  activities  are  going  on  here  in  this  Company  and  all 
doing  good   work. 

Other  problems  wliich  must  be  faced  for  the  benefit  of  the 
employees  as  well  as  the  profit  of  the  company,  include 
transportation,  especially  for  shops  situated  as  so  many  are 
at  a  distance  from  centers  of  population  so  that  means  have 
to  be  pro\'ided  for  the  workmen  to  get  back  and  forth  at  a 
time  when  the  transportation  companies  are  rushed  and  least 
desirous  of  adding  to  their  burdens.  This  problem  has  met 
a  partial  solution  here  by  the  running  of  two  workmen's 
trains  from  the  center  of  the  city  into  our  yards  and  by 
means  of  a  trollej'  terminal  nearby. 

The  problem  of  feeding  is  always  with  us  and  is  one  of 
the  most  unsatisfactory  of  solution  of  all  problems.  The 
line  of  least  resistance  is  to  secure  some  outside  contractor  to 
whom  a  concession  can  be  given  allowing  him  to  feed  and 
profit  from  the  feeding  of  our  employees.  Where  only  one 
meal  per  day  is  served  it  is  difficult  to  find  a  contractor  who 
will  agree  to  give  real  food  such  as  we  would  wish  our  em- 
ployees to  eat  and  expect  to  make  a  profit  from  its  sale.  We 
have  found  it  desirable  to  maintain  a  lunch  room  for  our 
office  employees  which  serves  a  luncheon,  and  also  to  main- 
tain various  dining  rooms  for  workmen  where  ordinarily 
sou)i,  pie,  coffee  and  in  warm  weather  ice  cream  are  sold  to' 
the  men  with  wliich  they  can  supplement  the  cold  food  which 
they  bring  from  home. 

In  addition  to  this  we  have  found  a  great  demand  for  the 
sale  of  milk  and  ginger  ale  which  we  have  met  by  the  estab- 
lishment of  milk  stations  in  .some  buildings  and  milk  wagons 
in  others.  There  is  no  doubt  but  that  the  milk  has  a 
greater  nutritive  value  and  is  the  best  from  the  employer's 
point  of  view.  On  the  other  hand,  there  are  many  workmen, 
especially  those  working  in  hot  and  dusty  places,  who  feel 
the  need  of  something  like  ginger  ale  to  clear  their  throats 
and  send  them  back  to  work  refreshed. 

Wash  rooms  are  another  thing  which  appeal  to  the  men 
very  strongly,  and  we  have  accordingly  installed  an  arrange- 
ment making  it  possible  for  every  man  to  use  running  water 
which  has  not  come  into  contact  with  any  other  person.  Our 
lockers  are  all  of  full  height,  which  allows  a  man  to  wear  as 
good  clothes  as  he  chooses  and  hang  them  in  a  way  that 
makes  them  look  acceptable  when  he  takes  them  out. 

You  will  also  be  interested  in  our  gardens  which  are  not 
exclusively  a  war  measure  as  they  have  been  conducted  for 
several  years,  always  with  an  increasing  number  of  farmers. 
These  gardens  are  each  about  50  ft.  by  75  ft.,  and  are  rented 
at  the  nominal  charge  of  $1.50  per  year  to  partially  cover 
the  cost  of  plowing  and  harrowing.  Tliis  has  had  a  large 
effect  on  our  labor  turnover.  Last  year,  for  example,  when 
we  had  600  gardens  only  three  gardeners  left  our  employ 
between  the  time  of  planting  and  harvesting.  Under  ordinary 
conditions  we  have  a  labor  turnover  of  about  80  per  cent, 
and  during  practically  six  months'  time  it  can  be  seen  that  out 
of  any  given  number  of  men  a  great  many  more  would 
normally  have  left  than   did  actually  leave. 

All  these  factors,  together  with  our  athletic  association, 
minstrel  shows,  etc.,  help  to  build  up  a  social  interest  which 
has  a  large  holding  power  but  which  is  not  the  result  of 
anv   one   activity. 


VESTIBULE  SCHOOLS 

J.  C.  SPENCE,  WORCESTER,  MASS. 

THE  munition  firms  of  the  United  States  failed  to  deliver 
British,  French  and  Russian  contracts  on  time  in  1915 
and  li)l(i  simply  because  there  were  not  enough  tool  makers 
in  this  country  to  make  the  jigs  and  gages  for  the  manufac- 
ture of  rifles  and  munitions  alone,  to  say  nothing  of  the  in- 
creased demand  for  every  other  product  of  our  factories,  such 
as  machine  tools,  engines,  automobiles,  rolling  mills  and  so  on, 
almost  without  end. 

One  of  the  consequences  of  this  sudden  demand  for  men 
was  a  ruthless  attempt  on  the  part  of  most  of  the  war-order 
plants  to  obtain  tool  makers  and  machinists  at  any  cost,  and 
regardless  of  which  going  industries  were  hurt. 

The  ensuing  confusion  was  augmented  by  the  fact  that  the 
American  Federation  of  Labor  seized  upon  this  time  to  send 
its  labor  agitators  broadcast,  with  the  result  that  practically 
no  manufacturing  center  of  any  consequence,  on  the  eastern 
seaboard,  at  least,  escaped  having  very  bitter  strikes. 

The  manufacturers  of  the  country  were  almost  wholly  un- 
prepared to  handle  the  situation,  in  so  far  as  shortage  of 
skilled  labor  was  concerned.  They  had  never  before  been 
faced  by  exactly  this  same  problem.  They  had  had  keen  com- 
petition for  help  several  years  previous  during  the  very  rapid 
expansion  of  the  automobile  business,  but  nothing  that  ap- 
proached this  new  state  of  affairs. 

Practically  the  only  remedy  used  by  the  majority  of  the 
struck  ]>lants,  or  plants  whose  help  had  left  for  the  "  Promised 
Land  "  of  Bridgeport  and  New  Jetsey,  was  to  send  out  repre- 
sentatives to  steal  skilled  help  from  towns  not  yet  affected  by 
the  fever.  All,  without  exception,  followed  this  practice.  The 
manager  who  says  he  did  not  either  failed  or  else  he  was  not 
aware  of  the  proselyting  carried  on  by  his  organization. 

The  Norton  Grinding  Company  realized  in  1915  the  useless- 
ness  of  attempting  to  hire  skilled  men  in  a  community  crowded 
with  business,  and  started  a  Training  Department.  We  have 
not  a  true  Vestibule  School,  as  such  a  school  is  an  adjunct  of 
the  Emplo^Tiient  Department,  and  is  used  principally  as  an 
examination  room  for  applicants.  What  we  have  done  is  very 
simple  and  can  be  duplicated  by  any  factory  practically  with- 
out cost. 

To  start  a  Training  Department  only  two  things  are  neces- 
sary: 

1  A  manager  who  really  wants  to  help  the  United   States  to 

win  this  war  to  the  extent  that  he  will  do  his  share  of  the 
breaking  in  of  the  "  rookies  "  of  industry. 

2  A  workman  or  foreman  who  has  the  knowledge,  and  espe- 

cially the  patience,  to  keep  everlastingly  teaching  green 
help. 

The  first  objection  raised  by  most  managers  is  that  they 
have  neither  the  necessary  equipment  nor  the  floor  space.  This 
is  a  natural  first  thought,  but  is  wrong  for  this  reason :  In 
every  department,  say,  in  a  machine-tool  shop  there  is  a  certain 
amount  of  simple  work  to  be  done.  This  applies  even  to  the 
tool  room.  It  is  the  custom  to  give  this  simple  work  to  the 
less  skilled  men,  and  to  use  the  older  machine  tools,  thus  allow- 
ing the  more  valuable  men  to  do  the  better  work. 

This  being  so,  then  why  not  simply  take  a  lot  of  these 
machines,  some  of  every  variety,  and  concentrate  them  in  one 
department?  Some  rearrangement  of  the  shop  may  be  neces- 
saiT,  but,  on  the  other  hand,  this  is  usually  a  blessing,  as  most 
shops  profit  by  frequent  well-studied  movings. 

Start  in  a  small  way,  and  enlarge  as  you  get   experience. 
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Sometimes  you  will  find  that  you  have  to  overcome  a  deep- 
rooted  resentment  on  the  part  of  those  foremen  and  workmen 
who  served  a  long-term  apprenticeship  against  any  "  presto, 
change !  ''  method  of  producing  help.  Avoid  this  by  starting 
small  and  letting  it  be  thoroughly  understood  that  the  school 
is  not  intended  to  produce  real  machinists,  but  simply  to  take 
from  the  shoulders  of  the  foreman  the  hard  preliminary  work 
of  breaking  in  inexperienced  help. 

We  do  not  attempt  to  make  specialists  in  our  Training  De- 
partment. The  student  is  taught  a  little  of  all  of  the  common 
machine-shop  operations,  for  we  do  not  know  in  which  depart- 
ment he  will  probably  work.  We  simply  wait  for  the  opening 
to  occur,  and  then  the  head  instructor  furnishes  the  student 
whom  he  thinks  is  best  fitted  for  the  job,  regardless  of  the 
length  of  time  served  in  the  Training  Department. 

The  Training  Department  runs  along  as  a  department  of 
the  shop,  having  its  own  schedule  to  meet  in  the  production 
of  simple  parts  and  assembled  mechanisms.  This  schedule 
calls  for  about  one-half  of  the  available  labor  of  the  depart- 
ment, the  remainder  being  picked  up  throughout  the  plant  in 
the  form  of  odd  jobs.  It  is  really  surprising,  in  times  like 
these,  how  the  foremen  of  a  plant  welcome  an  odd-job  depart- 
ment. Here  they  get  rid  of  all  of  the  one-piece  bothersome 
things  that  make  fine  jobs  for  the  beginners,  as  this  kind  of 
work  usually  calls  for  the  use  of  several  different  kinds  oE 
machines. 

The  toolroom  also  turns  over  much  of  its  roughing  work, 
as,  for  instance,  the  making  of  milling  cutters,  taps,  reamers, 
arbors,  etc.,  up  to  the  very  final  operations  that  require  expe- 
rienced men. 

If,  by  chance,  the  Training  Department  runs  low  in  the 
right  kind  of  work,  that  is,  work  that  gives  training  in  many 
branches  of  the  trade,  the  head  instructor  ias  the  right  to 
commandeer  any  job  in  the  main  shop,  no  matter  whether  or 
not  his  department  is  equijjped  to  do  that  job  in  an  economical 
manner.  For  instance,  if  it  becomes  necessary  to  get  some 
work  to  train  men  in  the  cutting  of  threads  in  an  engine  lathe, 
we  go  so  far  as  to  take  work  awav  from  a  turret  lathe,  even 


though  the  resulting  threads  show  on  our  cost  sheets  to  have 
cost  us  ten  times  what  they  ought  to. 

We  pay  an  adult  who  has  had  previous  experience  at  some 
kind  of  work  the  prevailing  wage  for  common  labor.  Just 
now,  in  this  section,  this  is  35  cents  per  hour.  With  our  55- 
hour  week  this  amounts  to  $19.25,  which  is  an  inducement 
for  many  men,  especially  as  there  is  the  additional  advantage 
of  being  able  to  make  a  good  start  toward  learning  the  machin- 
ist's trade. 

About  a  year  ago  France  made  it  a  law  that  each  factory 
employing  300  people  or  more  should  maintain  a  separate 
Training  Department. 

Great  Britain  at  the  outbreak  of  the  w-ar  tried  to  supply 
help  through  putting  new  workers  on  the  machines,  as  we  have 
always  been  accustomed  to  do,  but  soon  found  that  the  great 
numbers  of  newcomers  swamped  the  old.  The  technical  schools 
were  resorted  to,  but  they  w-ere  abstract,  academic  and  unac- 
quainted with  production  requirements.  Then  school  directors- 
were  replaced  by  factory  managers,  with  foremen  in  ehaige 
of  departments  under  these  directors. 

Finally  British  and  French  manufacturers,  came  to  see, 
as  we  must  now  see,  that  the  obligation  to  produce  war  prod- 
ucts in  quantities  implies  another  and  equal  obligation,  i.  e., 
the  production  by  systematic  training  of  mechanics  who  will 
produce  the  war  requirements. 

The  manufacturer  who  would  produce  war  materials  must 
produce  the  machinists  who  will  operate  his  plant.  We  must 
prepare  to  give  up  thousands  of  skilled  men  and  make  the 
semi-skilled  and  the  inexperienced  replace  those  we  lose.  There 
are  not  enough  skilled  workers  in  the  country  today  to  produce 
anywhere  near  the  war  products  that  we  will  need. 

It  is  the  immediate  duty  of  every  essential  industry  to  take 
hold  of  the  problem  of  remedying  this  condition.  For  the  sake 
of  helping  our  Govei'nment,  we  should  have  the  foresight  to 
do  voluntarily  what  we  will  probably  be  finally  forced  to  do  by 
law  or  necessity.  This  war  is  going  to  last  plenty  long  enough 
for  every  essential  industry  to  get  back  a  hundredfold  any 
investment  made  in  such  an  enterprise. 


CORRESPONDENCE 

CONTRIBUTIONS  to  the  Correspondence  Departments  of  The  Journal  by  members  of  The 
American  Society  of  Mechanical  Engineers  are  solicited  by  the  Publication  Committee.  Con- 
tributions particularly  ivelcomed  are  suggestions  on  Society  Affairs,  discussions  of  papers  published 
in  The  Journal,  or  brief  articles  of  current  interest  to  mechanical  engineers. 


More  Research  Papers  Desirable  for 
A.S.M.E.  Transactions 

To  THE  Editor  : 

The  writer  heartily  concurs  in  the  plea  of  Mr.  Sanford  A. 
Moss  for  more  "  high-brow "  papers  for  record  in  our 
Transactions. 

Although  a  decided  improvement  in  the  character  of  Ameri- 
can research  papers  is  noticeable  of  late  years,  apparently  but 
few  of  our  engineering  publications  care  to  consider  papers 
treating  technical  problems  on  a  mathematical  basis. 

In  Europe  the  more  important  research  papers  attract  con- 
siderable attention  on  part  of  the  engineering  profession,  and 
the  discussions  which  accompany  them  are  not  only  of  benefit 
to  the  author  but  also  serve  ultimately  to  establish  a  school 
of  engineers  highly  proficient  in  some  particular  field  of  en- 


deavor. A  similar  atmosphere  in  this  countn-  would  no  doubt 
lead  to  greater  technical  interest  on  the  part  of  our  engineers, 
and  at  the  same  time  be  decidedly  helpful  in  advancing  our 
research  technique  and  bringing  it  fully  abreast  of  the  stand- 
ard prevailing  in  Europe. 

Meritorious  research  papers  often  represent  the  results  of 
years  of  investigation  and  contain  an  abundance  of  interesting 
material  that  is  invaluable  to  the  engineering  specialist.  Such 
papers  are  well  worth  careful  study,  as  they  form  a  storehouse 
of  original  information  to  which  recourse  may  be  had  re- 
peatedly as  various  practical  engineering  problems  present 
themselves  for  solution. 

The  lack  of  more  intense  interest  in  research  papers  appears 
to  be  due  to  the  apprehension  with  which  many  of  our  engi- 
neers approach  the  more  intricate  mathematical  papers,  in 
which  concentrated  quantitative  form  one  paragraph  will  often 
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require  page  ujaoii  page  of  descriptive  matter  to  be  as  explicit. 

While  a  few  of  our  larger  commercial  establishments  have 
fostered  research  work  for  their  own  benefit,  the  resulting 
material  is  generally  not  accessible  to  the  public.  Our  publi:' 
institutions,  both  state  and  national,  have  also  made  substan- 
tial contributions  to  engineering  research  work,  but  these 
efforts  in  themselves  are  hardly  numerous  enough  to  effect  the 
rapid  advance  in  scientific  progress  desired. 

It  is  therefore  up  to  the  profession  generally  to  offer  greater 
encouragement  to  the  trained  individual  investigator  who  from 
sheer  love  of  science  is  ready  to  devote  himself  painstakingly 
to  advance  the  particular  phase  of  research  work  in  which  he 
is  especially  proficient.  The  integration  of  effort  on  the  part 
of  many  such  workers  will  surely  lead  to  a  far  more  rapid 
advancement  in  the  art  of  scientific  research.  To  bring  this 
work  fully  abreast  of  the  times,  by  all  means  foster  the  con- 
genial atmosphere  that  is  conducive  to  the  further  development 
of  the  research  abilities  of  those  so  inclined. 

Louis  Illmer. 

Boston,  Mass. 

Conservation  of  Coal 

To  THE  Editor  : 

More  knowledge  regarding  the  perfect  combustion  of  coal 
should  be  acquired  by  all  those  who  have  to  shovel  it  into  the 
mouths  of  power  or  heating  boilers  or  furnaces  in  large  insti- 
tutions and  blocks  of  buildings  using  many  tons  each  day. 

Evening  classes  should  accordingly  be  maintained  by  city 
councils  in  the  schoolhouses,  with  expert  instructors  to  lecture 
and  demonstrate  regarding  proper  methods  of  firing  to  get  the 
best  results  out  of  the  fuel  and  produce  perfect-  combustion. 
Students  at  such  classes  should  be  shown  samples  of  the  vari- 
ous grades  of  coal,  the  heat  value  of  each  being  explained,  as 
well  as  the  quantity  of  air  it  requires  for  perfect  combus- 
tion, etc. 

We  require  men  to  have  an  engineer's  certificate  before  we 
allow  them  to  take  charge  of  a  steam  boiler,  but  I  have  yet  to 
learn  that  an  examination  for  such  embraces  the  principles 
of  obtaining  the  best  results  out  of  the  coal  burned  to  generate 


the  steam.  Often  men  are  seen  laying  a  heavy  charge  of  fuel 
on  a  bed  of  incandescent  coal  too  thick  to  allow  the  gases  from 
such  to  be  thoroughly  mixed  with  the  amount  of  oxygen  sup- 
plied. A  sui-plus  of  air  is  also  frequently  noticed  with  some 
firemen,  who  leave  the  feed  doors  open  longer  than  they 
should.  It  is  obvious  that  this  air  passing  over  new  fuel  is 
cold  and  cannot  be  mixed  with  the  combustible  gases;  conse- 
quently the  volatile  portions  of  the  hydrocarbons  do  no  useful 
work.  This  lowering  of  the  temperature  of  gases  in  the  com- 
bustion chamber  and  flues  is  bad  enough  from  the  smoke- 
nuisance  and  coal-saving  point  of  view,  but  to  my  mind  a 
greater  evil  exists,  and  that  is  the  unequal  expansion  and  con- 
traction of  the  boiler  shell  by  such  sudden  changes  of  tempera- 
ture. For  a  fireman  who  carries  a  thicker  fire  than  neeessarj' 
and  then  keeps  his  feed  door  open  to  reduce  steam  pressure  is 
shortening  the  life  of  his  boiler.  A  further  waste  of  coal 
results  when  the  boilers  and  steam-pipe  surfaces  are  not  in- 
sulated with  asbestos. 

If  evening  classes  were  established,  the  men  should  be  in- 
formed of  the  percentage  of  waste  of  coal  caused  through  vari- 
ous thicknesses  of  boiler  scale  and  of  flue  scale,  and,  in  fact, 
of  all  matters  relating  to  getting  the  best  results  out  of  the 
coal. 

The  idea  prevails  that  so  long  as  a  man  is  strong  and  can 
handle  a  shovel  or  firing  tools,  further  knowledge  is  not  re- 
quired. If  an  applicant  can  show  that  he  has  fired  a  steam 
boiler  before,  it  is  taken  for  granted  that  he  knows  his  busi- 
ness, regardless  of  the  fact  that  he  may  not  be  acquainted  with 
the  rudimentary  principles  of  combustion.  If  after  attending 
the  classes  spoken  of  these  men  could  answer  the  necessary 
questions  they  should  be  given  a  fireman's  certificate,  and  as 
an  inducement  for  them  to  practise  what  has  been  explained 
to  them,  they  should  receive  a  bonus  or  percentage  on  the 
amount  of  coal  saved.  Indeed,  I  would  go  further  and  suggest 
that  all  such  men  should  be  licensed  by  the  Boards  of  Trade 
or  similar  responsible  bodies  of  our  cities  if  coal  is  to  be 
conser\'ed  in  the  interests  of  ourselves  and   those  who  come 

after  us. 

James  S.  Kingston.' 

Ottawa,  Ont. 
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rHE  Boiler  Code  Committee  meets  monthly  for  the  purpose 
of  considering  communications  relative  to  the  Boiler  Code. 
Any  one  desiring  injorniation  as  to  the  application  o)  the  Code  is 
requested  to  communicate  ivith  the  Secretary  oj  the  Committee, 
Mr.  C.  r.  Obert,  29  West  39th  St.,  New  York  City. 

The  procedure  of  the  Committee  in  handling  the  cases  is 
as  follows:  All  inquiries  must  be  in  written  form  before  they 
are  accepted  for  consideration.  Copies  are  sent  by  the  Secre- 
tary of  the  Committee  to  all  of  the  members  of  the  Committee. 
The  interpretation,  in  the  foitn  of  a  reply,  is  then  prepared 
by  the  Committee  and  passed  upon  at  a  regular  meeting  of 
the  Committee.  This  interpretation  is  later  submitted  to  the 
Council  of  the  Society  for  approval,  after  which  it  is  issued 
to  the  inquirer  and  simultaneously  published  in  The  Journal, 
in  order  that  any  one  interested  may  readily  secure  the  latest 
information  concerning  the  interpretation. 

Below  are  given  the  intei^pretations  of  the  Committee  in 
Cases  Nos.  190-193,  inclusive,  as  formulated  at  the  meeting 
of  May  16,  and  approved  by  the  Council  on  June  4,  1918. 
In  this  report,  as  previously,  the  names  of  inquirers  have  been 
omitted. 


Case  No.  190 

Inqnirii :  Can  the  vertical  joint  of  the  inside  furnace  plate 
of  a  Manning  boiler  be  welded  by  the  autogenous  process, 
under  the  proposed  revision  of  Par.  186  of  the  Boiler  Code 
as  published  in  the  March  issue  of  The  Journal?  In  the 
Manning  boiler  the  collapsing  pressure  on  the  inside  furnace 
sheet  is  fully  supported  by.staybolts  and  this  joint  is  under 
compression  instead  of  tension. 

Rejjhj:  It  is  the  opinion  of  the  Committee  that  if  the  ver- 
tical joint  of  an  internal  furnace  which  is  fully  supported  by 
staybolts  is  welded  by  the  autogenous  process,  it  will  meet  the 
requirements  of  the  proposed  revision  of  Par.  186. 

Case  No.  191 

Inquiry:  Does  or  does  not  Par.  190  of  the  Boiler  Code 
indirectly  indicate  that,  .unless  definitely  specified,  and  the 
specification  distinctly  stating,  tension  test  sample  shall  be 
taken  from  the  plate  transverse  to  the  direction  of  rolling, 
Imtt  straps  shall  be  cut  so  that  their  shorter  or  transverse 
dimension  shall  represent  the  longitudinal  direction  of  the 
plate  as  rolled,  in  order  that  the  greatest  tension  stress,  the 
circumferential  stress,  sustained  by  the  metal,  shall  be  in  the 
direction  of  the  fiber  produced  by  rolling? 

'  Heating  and  Ventilating  Engineer,  Cliiet  Architect's  Branch,  Pub- 
lic Works  Department. 
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Am.Soc.M.E. 


Replii:  It  is  the  opinion  of  the  Committee  that  the  word 
"  phites  "  in  the  fourth  line  of  Par.  190  of  the  Edition  of  1914 
with  Index  refers  to  shell  plates  only  and  not  to  butt  straps. 
It  is  proposed  to  insert,  the  word  "  shell  "  before  "  plates  "  in 
the  revision  of  Par.  190  in  order  to  clearly  indicate  the  intent 
of  this  rule. 

Case  No.  192 

Inquiry:  Is  it  the  intention  of  the  Boiler  Code  Committee 
to  remove  the  limitation  on  the  length  of  headers  which  may 
be  made  of  malleable  iron  for  use  in  connection  with  boilers 
under  Par.  245?  The  present  edition  of  the  Code  appears 
to  limit  the  length  of  the  header,  whereas  the  proposed  revision 
as  published  in  the  March  issue  of  The  Journal  would  remove 
this  limit. 

Reply :  It  is  the  opinion  of  the  Boiler  Code  Committee  that 
Par.  245  of  the  present  edition  of  the  Boiler  Code  does  not 
restrict  the  length  of  east  iron  or  malleable  iron  headers,  but 
that  the  limitation  as  to  cross  sections  applies  only  to  the  form 
and  size  of  the  internal  cross  section,  perjjendicular  to  the 
longer  axis  of  the  header. 

Case  No.  193 

Inquiry:  Does  the  word  "riveted"  which  is  used  in  the 
proposed  revision  to  Par.  273  of  the  Boiler  Code  to  indicate 
&  method  of  attachment  of  a  "'  plate  or  plates  "  to  the  body 
of  a  safety  valve  as  an  alternate  to  stamping  or  casting  the 
markings  on  the  body,  prevent  the  use  of  screws  for  tlie  attach- 
ment of  such  plates? 

Seply:  It  is  the  opinion  of  the  Committee  that  the  require- 
ment for  riveting  is  covered  provided  the  plate  is  attached  to 
the  safety  valve  by  screws  with  the  outer  ends  riveted  over 
so  that  the  plate  cannot  be  removed. 

REVISION  OF  THE   BOILER   CODE 

THE  Council  of  the  Society  directed  that  a  hearing  be 
conducted  in  accordance  with  the  recommendation  in  the 
Boiler  Code  that  a  meeting  at  which  all  interested  parties  may 
be  heard  be  held  at  least  once  in  two  years  to  make  such  re- 
visions as  may  be  found  desirable  in  the  Code,  and  to  modify 
the  Code  as  the  state  of  the  art  advances.  The  first  of  these 
meetings  was  held  at  the  Society's  headquarters  in  New  York, 
December  8  and  9,  1916. 

The  Council  also  directed  that  the  proposed  revisions  in  the 
Boiler  Code  be  published  in  The  Journal,  with  the  request 
that  they  be  fully  and  freely  discussed,  so  as  to  make  it  pos- 
sible for  any  one  to  suggest  changes  before  the  Rules  are 
brought  to  the  final  form  and  presented  to  the  Council  for  ap- 
proval. This  has  been  done,  and  the  revisions  were  presented 
in  the  March  issue  of  The  Journal,  pp.  234-247,  in  the  April 
issue,  p.  316,  in  the  May  issue,  pp.  398-400,  and  in  the  June 
issue,  pp.  468-470,  in  the  form  proposed  for  submission  to 
the  Council,  except  as  they  may  be  modified  by  editing  with- 
out change  of  sense. 

The  revisions  finally  agreed  on  are  those  that  have  been 
published  in  the  March,  April,  May  and  June  issues  of  The 
Journal,  with  the  modifications  which  follow.  Although  these 
modifications  are  in  a  sense  final,  the  Committee  would  like 
any  one  who  has  an  imi^ortant  criticism  or  suggestion  to  offer 
to  submit  the  same  immediately  to  Mr.  C.  W.  Obert,  Secretary 
of  the  Boiler  Code  Committee,  29  West  39th  Street,  New  York, 
N.  Y. 

May  Journal,  p.  398 

Letter  to  the  Council  : 

Add  the  following  to  the  third  paragraph  relative  to 
the  Conference  Committee: 

The  members  of  the  Conference  Committee  are  notified 
of  and  invited  to  attend  all  meetings  of  the  Boiler  Code 
Committee,  and  have  rendered  most  useful  assistance  in 


preparing  the   interpretations  as  well   as  in  coiiiierating 
with  the  Boiler  Code  Committee  in  revising  the  Code. 

March  Journal,  p.  234 

Letter  to  the  Council: 
Add  to  the  list  of  names  of   those   constituting   the 
Boiler  Code  Committee,  which  follows  the  letter  to 
the  Council,  the  following: 

Conference  Committee 

(Names  to  be  inserted  here) 

March  Journal,  p.  241 

and 
June  Journal,  p.  470 

Par.  292: 

Cancel  the  entire  revision  proposed  for  Par.  292  and 
replace  by  the  following: 

292  No  form  of  device  shall  be  used  for  controlling 
the  water  supply,  or  the  indications  of  the  height  of  water 
in  a  steam  boiler,  unless  it  is  approved  by  the  state  or 
municipal  authorities  enforcing  these  rules. 

March  Journal,  p.  243 
Mat  Journal,  p.  400 

AND 

June  Joitinal,  p.  470 

Par.  354: 

Cancel  revision  proposed  for  Pab.  354  in  the  March  and 
June  Journals,  so  that  this  paragraph  will  read  as 
IT  originally  appeared  in  the  Boiler  Code. 


March  Journ.\l,  p.  243 

Par.  359 : 

Modify  piiOPOSED  revision  of  Par.  359  to  read  as  follows  : 

359     Double  Grate  Down  Draft  Boilers:    In  boilers  of 

this  type  the  grate  area  shall  be  taken  as  the  area  of  the 

lower  grate  plus  one-quarter  of  the  area  of  the  upper 

grate. 

M.\RCH  Journal,  p.  243 

Par.  363: 
Modify  the  proposed  addition  to  Par.  363  so  th.^t  it 

BEADS  AS  follows  : 

Temperature  Begulator.  A  temperature  regulator  which 
will  prevent  the  water  from  rising  above  210  deg.  fahr., 
shall  be  ap]ilied  to  all  hot  water  supply  boilers  irrespective 
of  the  working  pressure,  and  to  hot  water  heating  boilers 
ill  which  the  working  pressure  exceeds  30  lb.  per  sq.  in. 


March  Journal,  p.  244 

AND 

June  Journal,  p.  470 

Par.  374: 

Cancel  revision  proposed  for  Par.  374  in  the  March 
Journal  and  revise  it  from  the  form  in  which  it  ap- 
pears IN  the  present  edition  of  the  Code  by  inserting 

the   following  after   "  IN."    IN   SECOND  LINE  : 

"  but  not  to  exceed  160  lb.  per  sq.  in." 

Add  at  the  end  of  Par.  374  the  following  : 

The  separate  sections  when  tested  to  destruction  shall 
withstand  a  hydrostatic  pressure  of  at  least  1200  lb.  per 
sq.  in. 

PAGE  109— APPENDIX 

Insert  in  the  Appendix  the  following: 

Where  state  or  municipal  authorities  allow  the  use  of 
automatic  water  gages,  they  shall  conform  to  the  following 
requirements : 

(Insert  here  rules  1  to  7  as  proposed  for  Par.  292  on 
page  241  of  the  March  Journal,  and  revised  on  p.  470  of 
the  June  Journal.) 
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A  Record  of  the  Current  Activities  of  the  Society,  Its  Members,  Council,  Committees, 

Sections  and  Student  Branches;    and  an  Account  of  Professional 

Affairs  of  Interest  to  the  Membership 


PREPARE  to  Win!  was  the  essential  note  struck  at  the 
Spring  Meeting.  No  longer  is  it  satisfactory  to  pre- 
pare for  war — we  must  prepare  to  win. 

Among  the  most  helpful  sessions  to  the  undertaking  of  the 
United  States  in  the  present  war  was  that  on  the  Conservation 
of  Fuel,  under  the  auspices  of  the  Committee  of  the  Society 
of  which  Prof.  L.  P.  Breckenridge  is  chairman,  and  attended 
by  the  representative  men  of  the  nation. 

Another  feature  essential  to  winning  the  war  is  Emergency 
Technical  War  Training.  The  session  on  this  subject  was 
■opened  by  an  address  by  Prof.  Arthur  L.  Williston,  chairman 
of  the  Society's  committee  for  this  important  activity.  Others 
who  addressed  the  meeting  were  Lieutenant  Andre  Morize,  of 
the  French  Military  Commission,  and  Major  James  E.  Cassidy, 
of  the  301st  Engineers,  an  official  observer  at  the  front  in  1916. 

Notwithstanding  the  intensive  war  period  and  the  fact  that 
a  year  ago  our  Society  met  in  Cincinnati,  a  central  city,  and 
jointly  with  another  large  organization,  the  Machine  Tool 
Builders'  Association,  the  attendance  at  the  Worcester  conven- 
tion was  larger  than  at  any  previous  Spring  Meeting,  namely 
'986,  of  which  472  were  members  and  514  guests.  Whereas  the 
effort  was  concentrated  on  Win  the  War  activities,  and  noth- 
ing was  allowed  to  distract  our  main  attention  from  these 
features,  nevertheless  the  moments  of  relaxation  were  occu- 
pied by  the  wonderful  program  arranged  by  the  Worcester 
Convention,  permitting  the  members  of  the  Society  to  enjoy 
the  delightful  friendships  they  have  with  our  members  and 
friends  in  Worcester,  and  to  develop  new  acquaintanceships. 

The  beautiful  scenery  in  and  around  Worcester,  and  the 
automobile  ride  to  Concord,  Lexington  and  the  Wayside  Inn, 
further  added  to  the  pleasures  of  the  Spring  Meeting. 

In  the  general  meeting  before  the  whole  Society  Mr.  Warner 
and  Prof.  Kent  gave  eloquent  tributes  to  Prof.  F.  R.  Hutton, 
who  passed  away  just  previous  to  the  meeting.  Prof.  Hutton 
as  Secretary  for  nearly  a  quarter  of  a  century  through  its 
formative  period  had  developed  the  personal  as  well  as  the 
professional  side  of  the  Society's  work.  In  regarding,  there- 
fore, the  splendid  arrangements  provided  by  the  Worcester 
Committee,  the  ideal  as  expressed  by  Prof.  Hutton  in  his 
Presidential  Address  for  a  convention  of  the  Society  was  fully 
attained. 

The  spirit  of  rendering  service  which  is  now  uppermost  in 
the  minds  of  all  the  people  had  birth  quite  as  early  in  the 
engineering  societies  as  in  any  other  group  of  America's  citi- 
zens. This  is  evidenced  by  the  words  used  last  Febniary  in 
the  dedication  of  the  new  Engineers'  Clul)  in  Dayton,  Ohio,  to 
the  "  dissemination  of  truth  and  the  creation  of  civic  right- 
eousness." 

One  of  the  secrets  of  the  complete  success  of  the  Worcester 
convention  was  the  fact  that  it  was  our  members  who  in  their 
capacity  as  most  active  citizens  in  the  drives  of  the  Red  Cross, 
Liberty  Loan  and  Y.  M.  C.  A.  in  Worcester,  were  naturally 
those  that  were  grouped  together  on  the  Local  Committee  for 
our  Spring  Meeting,  and,  having  worked  out  all  the  activities 
of  these  campaigns  to  a  wonderful  degree  of  success,  it  was 
to  be  expected  that  our  convention  should  attain  the  same 
standard. 


At  the  Council  Meeting  the  report  of  the  Special  Commit- 
tee on  Readjustment  of  the  Industries  for  War  Work  was 
approved,  and  a  committee  authorized  to  be  ajspointed  by  the 
President.  It  is  expected  shortly  that  not  only  will  there  be  a 
committee  but  that  there  will  be  regional  representatives  co- 
operating with  the  other  instrumentalities  of  the  nation.  Dr. 
Hollis  has  with  especial  hapiiiness  expressed  the  idea  that  this 
is  not  an  engineers'  war  any  more  than  it  is  a  financial  war; 
but  it  is  a  war  in  which  engineering  is  greatly  employed,  and 
the  opportunity  for  service  by  our  profession  and  the  Society 
as  an  instrument  of  the  profession  could  not  be  greater. 

General  March  in  his  remarks  to  the  graduating  class  at 
West  Point  this  month  stated : 

"  You  are  face  to  face  with  the  most  glorious  adventure  in 
the  history  of  the  world — a  modern  crusade,  where  an  entire 
nation,  without  thought  of  territorial  aggrandizement  or  of 
material  gain,  has  planted  its  standard  upon  the  soil  of  France 
in  order  that  freedom  shall  be  guaranteed  to  posterity.  Go 
in  and  win  !  " 

Calvin  W    Rice, 

Secrrtarti. 

Council  Notes 

A  WELL-ATTENDED  meeting  of  the  Council  was  held  in 
the  Hotel  Bancroft,  Worcester  Mass.,  on  June  4,  1918, 
in  connection  with  the  Spring  Meeting  of  the  Society.  There 
were  present : 

Charles  T.  Main,  President;  Charles  H.  Benjamin,  Arthur 
M.  Greene,  Jr.,  James  A.  Hartness,  Ira  N.  Hollis,  D.  S. 
Jacobus,  George  A.  Orrok,  Charles  T.  Plunkett,  W.  R. 
AVarner,  W.  H.  Wiley,  Treasurer;  D.  R.  Yarnall  L.  P.  Alford, 
Chairman  of  Meetings  Committee;  Jesse  M.  Smith,  Chairman 
of  the  Committee  on  Constitution  and  By-Lawi;  Calvin  W. 
Rice,  Secretary,  and  W.  E.  Bullock,  Assistant  Secretary. 

National  Besearch  Council.  The  President  announced  that 
in  response  to  the  invitation  of  the  Engineering  Committee  of 
the  National  Research  Council  he  had  appointed  Past-Presi- 
dent John  R.  Freeman  to  sit  with  them  in  the  discussion  of 
their  mechanical  engineering  problems. 

Spring  Meeting.  1919.  It  was  voted  to  hold  the  next  Sjjring 
Meeting  in  Detroit,  Michigan,  on  a  date  to  be  mutually  ar- 
ranged by  the  Committee  on  Meetings  and  the  Detroit  Local 
Committee. 

Committee  on  Readjustment  of  Industries  for  War  Work. 
The  report  of  this  Committee  suggesting  ways  in  which  the 
Society  might  serve  the  country  in  the  matter  of  readjusting 
industries  for  war  work  was  accepted,  and  the  President  was 
authorized  in  his  discretion  to  appoint  a  committee  to  carry 
out  the  recommendations. 

Boiler  Code  Committee.  Interpretations  of  the  Committee 
in  cases  190  to  193  inclusive  were  approved  with  slight  changes 
and  ordered  printed  in  The  Journal.  Beplies  of  the  Commit- 
tee to  communications  from  Mr.  J.  A.  Hance  and  from  the 
State  Industrial  Commission  were  approved. 

Enemy  Alien  Members.  A  recommendation  to  drop  from 
the  membership  all  those  who  do  not  comply  with  the  "  Trad- 
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ing  with  the  Enemy  "  Act,  and  all  alien  enemies  was  referred 
to  the  Engineering  Council  for  advice  as  to  what  .action  this 
Societj'  should  take  to  be  in  accord  with  the  other  Founder 
Societies. 

Communications.  The  Secretary  read  a  letter  from  the  fam- 
ily of  Prof.  F.  R.  Hutton,  acknowledging  the  wreath  of  the 
Society  and  the  sentiments  it  conveyed. 

A  communication  from  Sir  John  A.  F.  Aspinall  expressed 
his  tlianks  to  the  Council  for  its  congratulations  upon  his  elec- 
tion to  the  presidency  of  the  Institution  of  Civil  Engineers. 

Quorum  of  the  Council.  The  following  By-Law  was  ap- 
proved to  take  effect  immediately  after  the  constitutional 
amendments  to  be  voted  on  at  the  Business  Meeting  the  fol- 
lowing day  were  made :  "  The  number  of  persons  constituting 
a  quorum  of  the  Council  shall  be  one-third  the  number  of 
members  of  the  Council  then  in  office." 

Adjournment  was  taken  to  reconvene  September  20,  or  at 
the  call  of  the  chair. 

Calvin  W.  Rice, 

Secretary. 

Readjustment  of  IndiLstries  for  War 
Work 

President  Main  Takes  Important  Step  Securing  Coopera- 
tion OP  Our  Society  With  War  Industries  Board 

FOR  the  purpose  of  developing  new  industrial  resources 
to  meet  the  war  demands  of  the  Government,  and  quickly 
to  disclose  additional  means  of  increasing  production,  the  War 
Industries  Board  has  just  established  a  Resources  and  Con- 
version Section.  Mr.  Charles  A.  Otis,  of  Cleveland,  former 
president  of  the  Cleveland  Chamber  of  Commerce  and  a  mem- 
ber of  the  Board  of  Directors  of  the  Chamber  of  Commerce 
of  the  United  States,  has  been  appointed  Chief  of  this  Section. 

To  carry  out  the  plans  of  the  War  Industries  Board,  It  has 
been  decided  to  divide  the  country  into  twenty  regional  groups 
and  to  organize  each  region  through  the  commercial  organiza- 
tions within  the  region. 

In  each  of  these  regions  all  types  of  industry  represented  in 
the  membership  of  the  business  organizations  and  in  addition 
all  industries  which  may  not  be  a  part  of  such  membership  will 
be  invited  to  cooperate. 

The  purpose  of  this  regional  system  is  immediately  to  make 
a  careful  survey  of  every  section  of  the  country  to  determine 
what  industries  not  now  doing  war  work  may  be  utilized  for 
such  work,  and  also  to  ascertain  what  industries  already  en- 
gaged on  work  for  the  Government  are  able  to  take  on  ad- 
ditional contracts  or  increase  their  production  of  munitions 
and  war  supplies. 

Utilizing  our  Local  Sections  organization.  President  Main 
has  appointed  the  following  members  of  the  Society  to  act  as 
its  representatives  on  each  of  the  Regional  Committees  of  the 
Resources  and  Conversion  Section  of  the  War  Industries 
Board : 

Bridgeport,  Conn Harry   E.   Harris 

New  York  City G.  K.  Parsons 

Philadelphia,  Pa Lewis  F.  Moody 

Pittsburgh,  Pa J.  M.   Graves 

Rochester,  N.  Y F.  W.  Lovejoy 

Cleveland,  Ohio F.  H.  Vose 

Detroit,  Mich G.  W.  Bissell 

Chicago,  III A.   D.  Bailey 

Cincinnati,  Ohio Fred  A.  Gcier 

Bnltimore,  Md William  W.  Varney 


Atlanta,  Ga Oscar  Elsas 

Birmingham,  Ala J.  H.  Klinck 

Kansas  City,  Mo J.  L.  Harrington 

St.  Louis,  Mo R.  L.  Radcliffe 

Milwaukee,  Wis W.  M.  White 

Dallas,  Texas A.  C.  Scott 

San  Francisco,  Cal B.  F.  Raber 

Seattle,  Wash R.  M.  Dyer 

Boston,  Mass A.  C.  Ashton 

St.  Paul,  Minn Paul  Doty 

The  President  has  also  created  a  national  committee  of  our 
Society  on  Readjustment  of  Industries  for  War  Work.  Mr. 
George  K.  Parsons,  the  chairman  of  our  committee  on  this 
same  subject,  who  was  appointed  as  the  outcome  of  the  recent 
successful  meeting  of  the  New  York  Section  on  Non-Essential 
Industries,  is  chairman  of  the  main  committee.  The  other 
members  of  the  national  committee  are  F.  A.  Seheffler  and 
Erik  V.  Oberg. 

The  action  of  President  Main  is  in  accordance  with  the 
action  by  the  Council  at  its  meeting  in  Worcester,  of  carrying 
out  the  recommendations  of  the  Committee  on  Readjustment 
of  Industries  for  War  Work,  and  the  President  chooses  the 
above  method  as  the  best  means  of  rendering  effective  service 
by  offering  our  organization  to  an  agency  already  established 
for  carrying  on  the  work. 

Desirable   Constitutional   Changes 

It  has  been  said  that  an  ideal  constitution  of  a  society  should 
"  embodj-  organization  structural  principles  only  and  provide 
for  nothing  except  members,  officers  and  money."  Details 
should  be  "  left  to  by-laws."  These  statements  are  sound ;  a 
society  that  is  not  moribund  is  an  elastic  thing,  and  its  develop- 
ment should  not  be  hampered  by  the  constitution  curtailing 
future  desirable  activities. 

On  the  other  hand,  the  interests  of  a  society  are  the  interests 
of  its  members  and  should  at  all  times  be  conserved  and  safe- 
guarded by  a  constitution  which  limits  things  which  should  be 
limited. 

The  amendments  to  our  Constitution  adopted  at  the  Spring 
Meeting  at  Worcester  adhere  to  the  principle  that  a  simple 
constitution  is  best  by  reducing  the  number  of  constitutional 
standing  committees,  or  Standing  Committees  of  Administra- 
tion, from  ten  to  six. 

The  Standing  Committees  of  Administration  are  now  Mem- 
bership, Finance,  Meetings  and  Program,  Publications  and 
Papers,  Local  Sections,  and  Constitution  and  By-Laws.  The 
former  standing  committees  on  House,  Library',  Research, 
Public  Relations,  and  Standardization  are  now  transferred  to 
the  By-Laws,  and  more  may  be  added  to  their  number  at  the 
discretion  of  the  Council. 

Analyzing  the  effect  of  these  changes  on  the  development  of 
the  Society,  the  six  committees  in  charge  of  the  six  major 
activities  now  have  a  representative  at  all  Council  meetings 
to  take  part  in  all  deliberations.  Coordination  of  these  six 
activities  is  secured  through  the  contact  of  these  representa- 
tives, which  occurs  under  the  most  advantageous  circumstances, 
simultaneously  with  the  meeting  of  the  governing  body  of  the 
Society.  The  new  arrangement  therefore  presents  attractive 
possibilities. 

That  the  members  desired  the  Sections  Committee  included 
in  the  new  standing  committees  of  administration  is  a  recogni- 
tion of  the  potency  of  this  activity.  The  Local  Sections  move- 
ment presents  practically  unlimited  possibilities,  and  every 
step   necessary  should  be  taken  which   tends   toward  its   full 
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realization.  The  Sections  Committee  has  recently  taken  great 
strides  forward;  it  has  recommended  autonomy  to  the  Local 
Sections,  and  the  autonomy  has  been  approved  in  principle  by 
the  Council  and  new  amendments  proposed  to  tbfe' Council. 

The  changing  of  the  names  of  the  Meetings  and  Publication 
Committees  to  Meetings  and  Program,  and  Publication  and 
Papers,  is  the  idea,  long  since  conceived,  of  the  late  Professor 
Hutton,  who  was  a  student  of  the  Society's  policies  and  the 
constitutional  provision  for  them.  The  new  names  indicate 
more  clearly  the  functions  of  these  committees,  as  they  have 
been  in  force  for  some  time. 

The  changes  in  the  methods  of  the  Society's  organization 
are  but  indications  of  a  desire  to  harmonize  the  principles  of 
government  and  to  recognize  the  will  of  the  membership.  They 
are  not  even  new  indications,  because  ever  since  the  Society 
•was  formed,  and  throughout  all  its  successful  development, 
the  interest  of  the  members  in  these  things  has  been  as  keen 
as  now.  The  point  is  that  until  recently  there  has  been  no 
opportunity  for  expression. 

That  tliis  interest  is  an  ever-present  thing  is  illustrated  by 
an  exam])le  which  it  is  proper  to  insert  here.  Tor  some  time 
past  the  President  has  been  selecting  the  regular  Nominating 
Committee  for  officers  in  consultation  with  members  selected 
by  groups  of  the  Local  Sections.  By  initiative  of  the  Council 
itself,  which  recognized  the  advantages  of  the  new  method,  a 
constitutional  amendment  was  proposed  at  Worcester  which 
takes  this  power  of  appointing  the  Nominating  Committee 
■entirely  out  of  the  hands  of  the  President  and  places  it. 
through  the  Sections,  in  the  hands  of  the  voting  membership. 

Report  of  the  Nominating  Committee 

The  following  is  the  report  of  the  Nominating  Committee 
of  the  American  Society  of  Mechanical  Engineers : 

The  Committee  held  its  first  formal  meeting  at  the  Hotel 
Uancroft,  Worcester,  Massachusetts,  on  Wednesday,  June  5, 
1918.  The  meeting  was  called  to  order  at  9 :30  a.  m.,  and  ad- 
journed at  1  p.  m.  Prof.  L.  P.  Breckenridge  was  elected 
chairman. 

The  following  members  were  present :  L.  P.  Breckenridge, 
Chairman,  New  Haven,  Conn.;  Major  Thomas  E.  Durban, 
Erie,  Pa.;  William  P.  Caine,  Ensley,  Ala.;  George  R.  Wad- 
leigh,  St.  Louis,  Mo.  Major  C.  F.  Hirshfeld,  Detroit,  Mich., 
Tvas  absent  but  submitted  a  letter  with  his  nominations. 

After  carefully  considering  the  names  submitted,  the  follow- 
ing nominations  were  unanimously  approved  : 

For  President: 

Dean  Mortimer  E.  Cooley,  Ann  Arbor,  Mich. 

For  Vice-Presidents  : 

F.  R.  Low,  New  York  City. 

Henry  B.  Sargent,  New  Haven,  Conn. 

John  A.  Stevens,  Lowell,  Mass. 

For  Managers  : 

Charles  L.  Newcomb,  Holyoke,  Mass. 
F.  0.  Wells,  Greenfield,  Mass. 
Dean  C.  R.  Richards,  Urbana,  111. 

For  Treasurer: 

William  H.  AViley,  New  York  City. 
As  required  by  the  By-Laws,  we  are  submitting  with  this 
a-eport  the  written  consent  of  each  nominee  to  serve  if  elected. 
Respectfully  submitted, 

(Signed)     L.  P.  Breckenridge, 
Chairman  of  the  Nominating  Committee. 


Society  Service 

Our  Society  is  constantly  supplying  information  to  its 
members,  as  well  as  .to  other  individuals  or  other  organizations, 
on  technical  subjects,  through  the  facilities  of  the  Library  and 
the  acquaintance  of  the  Secretary  and  oflfiee  staff  with  the  in- 
dividual members  and  committees  throughout  the  country.  It 
is  usually  possible  to  refer  such  inquiries  to  specialists,  who 
have  always  indicated  their  willingness  to  supply  information 
to  any  reasonable  extent;  and  often,  indeed,  our  members  put 
themselves  to  a  great  deal  of  trouble  to  help  other  members 
who  may  be  in  need  of  definite  information  which  they  are 
able  to  supply. 

A  ease  in  point  is  an  inquiry  which  came  from  India  a  few 
months  ago  with  regard  to  the  equipment  of  a  mechanical- 
engineering  laboratory.  Through  the  courtesy  of  several 
professors  of  engineering  who  had  recently  equipped  labora- 
tories in  this  country  and  through  helpful  suggestions  of 
various  flnns  the  desired  information  was  supplied,  as  in- 
dicated in  the  accompanying  letter: 

To  THE  Editor  : 

I  thank  you  aud  the  several  firms  and  individual  professors 
who  at  your  instance  have  been  kind  enough  to  send  me  valu- 
able information  regarding  the  equipment  of  a  suitable  Mechanical 
Engineering  Laboratory.  I  have  thanked  the  several  firms  and 
professors  separately. 

I  shall  soon  submit  figures  and  specifications  for  the  approval 
of  the  University.  If  the  items  be  included  in  the  next  official 
budget,  I  shall  be  able  to  place  orders  with  the  firms  or  their 
agents,  if  any,  in  India. 

Yours  very  truly, 

(Signed)      S.    Setti. 

Malleswaram,  Bangalore,   India,  March  11,  1918. 

Dues  of  Members  Being  Remitted 

Under  a  provision  of  By-Law,  B  16,  exempting  from  dues 
any  member  who  has  paid  dues  for  35  years,  the  following 
members  have  been  granted  such  exemption : 

Date  of  Date  op 

Name                     Election  Name                     Election 

Alden,  Geo.  1 1880      Hunt,  R.  W 1880 

Allen,  F.  B 1880      Kent,  Wm 1880 

Baldwin,  Wm.  J 1882      Lanza,  Gaetano    1882 

Bancroft,  J.  S 1880      McEwan,  J.  H 1882 

Betts,  A 1881      Marx,  Henry 1880 

Bond,   Geo.   M. 1881      May,  De  Courey 1881 

Burdsall,   E 1880      Porter,  H.  F.  J 1880 

Byllesby,  H.   M 1882      Sellers,   C,   Jr 1882 

Clarke,  Chas.  L 1882      Smith,  A.  W 1880 

Cloud,  John  W 1880      Smith,  G.  H 1881 

Cogswell,   Wm.  B 1880      Smith,  Oberlin   1881 

Coon,  J.   S 1880      Tallman,  F.  G 1881 

Cox,  J.  D 1881      Thomas,  E.  W 1880 

Emery,  A.  H 1880      Townsend,  David   1882 

Forsyth,  R 1881      Trump,  E.  N 1880 

Halsey,  F.  A 1882      Warner,  W.  R 1880 

HeiTick,  J.  A 1880      Weston,  E 1882 

Hollerith,   H 1880      White,  J.  J 1880 

Howard,   C.  P 1880      Wiley,  W.  H 1880 

Hugo,  T.  W 1882      Wood,  W 1880 

Worthington,  C.  C 1882 

A  list  is  now  also  being  compiled  of  members  who  have 
reached  the  age  of  70  years  and  have  paid  dues  for  30  years. 
These  are  also  entitled  to  the  same  exemption.  This  list  wil) 
be  published  as  soon  as  possible. 


566 


SOCIETY  AFFAIRS 


The  JouRNAt 
Am.Soc.M.E. 


Steam  Engineering  Training  School  at  Stevens 
Institute 

The  Navy  Department  has  designated  Stevens  Institute  of 
Technology,  Hoboken,  N.  J.,  as  headquarters  for  the  new 
United  States  Steam  Engineering  School  for  the  training  of 
the  engineering  officers  for  the  U.  S.  Naval  Auxiliary  Reserve. 

This  school  is  the  only  one  devoted  to  training  engineer  of- 
ficers for  steam-engine  service,  and  is  a  branch  of  the  large 
training  school  now  located  at  Pelham  Bay  Park,  N.  Y.  It 
is  contemplated  to  make  a  five-month  course  for  the  training 
of  an  officer;  one  month  to  be  devoted  to  military  and  ship 
duties  training  at  Pelham ;  one  month  at  Stevens  to  receive  the 
preliminarj'  requirements  and  duties  of  an  engineer;  one 
month  in  inspection  and  repair  duties  at  local  shij^yards,  ma- 
chine shops  and  boiler  shops;  one  month  at  sea  in  the  engine 
rooms  of  different  types  of  boats;  and  one  month  subsequent 
training  and  examination  at  Stevens. 

The  instructors  for  the  School  with  the  exception  of  the 
Civilian  Director  will  be  regularly  appointed  commissioned  of- 
ficers of  the  United  States  Naval  Auxiliary  Resen-e  and  will 
be  selected  primarily  for  their  special  work. 

The  school  is  open  to  men  between  twenty-one  and  tliirty, 
who  are  physically  qualified,  of  thorough  ability  and  officer- 
like  character,  and  who  have  completed  the  engineering  course 
at  anj'  recognized  technical  school.  Any  men  can  enroll  with 
the  projier  enrolling  officer  by  securing  from  the  draft  board  a 
letter  of  release  which  in  all  probability  can  be  obtained  for 
this  purpose,  provided  the  men  are  not  included  in  the  current 
draft  quota.  A  graduate  of  the  School  will  be  commissioned 
an  Ensign  in  the  U.  S.  Naval  Reserve  Force. 

For  additional  details  application  can  be  made  to  the 
Civilian  Director,  U.  S.  Navy  Engineering  School,  Stevens  In- 
stitute, Hoboken,  N.  J. 

Workmen's  Model  Homes 

Those  who  visited  the  Indian  Hill  Community  of  the  Norton 
Company  during  the  AVorcester  Meeting  were  favorably  im- 
pressed by  the  architecture  of  the  model  houses,  designed  by 
Grosvenor  Atterburv  of  New  Y'ork.     For  economv  of  construc- 


FIRST    FLOOR  SECOND    FLOOR 

I'r.A.N   OF  Model  Indian-Hii.i,  IIoise 

tion  and  convenience  of  arrangement  these  houses  could  hardly 
be  surpassed,  and  it  will  be  of  interest  to  Journal  readers  to 
see  the  floor  plans  of  one  of  the  designs,  reisroduced  herewith. 


Lessons  From  Our  Medical  Friends 

In  his  presidential  address  before  the  American  Medical 
Association,  Dr.  A.  D.  Bevau  cited  some  striking  facts  about 
the  Association,  which  is  recognized  as  the  leader  in  the  or- 
ganized medical  profession  of  this  country.  Some  of  these 
lessons  we  might  take  to  heart : 

"  It  is  now  more  important  than  ever  that  the  admirable 
activities  of  the  Association  should  be  continued  and  amplified, 
and  that  steps  should  be  taken  to  meet  the  new  problems  that 
will  confront  the  Association  after  the  war  .  .  .  But  these 
things  can  and  must  wait  on  the  one  great  jiroblem  that  eon- 
fronts  us  now,  the  winning  of  the  war." 

"  At  the  outbreak  of  the  war,  the  American  Medical  Asso- 
ciation offered  to  the  United  States  government  its  entire  or- 
ganization and  machinery  to  assist  in  the  enormous  expansion 
that  became  necessary.  Through  the  officers  of  the  county 
.societies,  the  state  societies,  and  particularly  through  the  col- 
umns of  The  Journal,  the  needs  of  the  government  were 
placed  before  the  organized  profession  of  the  country,  and 
they  responded  splendidly  to  the  call.  So  far  25,000  have  gone 
into  the  Medical  Departments  of  the  Army  and  Navy.  No 
other  profession  or  calling  has  responded  more  promptly  to 
the  needs  of  the  country  than  the  medical  profession.  The 
great  bulk  of  the  medical  men  who  have  gone  into  government 
service  were  members  of  the  American  Medical  Association."" 

"  The  demands  made  on  the  medical  profession  by  the  war 
are  so  great  that  it  is  evident  that  in  order  to  secure  the  neces- 
sary number  of  medical  men  for  the  govenmient,  and  at  the 
same  time  prevent  hardships  in  some  communities  and  institu- 
tions, it  is  necessary  to  organize  the  entire  profession  of  the 
country  in  a  systematic  way.  It  therefore  became  necessary 
for  the  American  Medical  Association,  acting  with  the  Sur- 
geon-General's Office,  to  take  a  census  of  the  available  medical 
men  in  the  United  States  in  each  state,  in  each  country,  in  each 
medical  school  and  in  each  hospital,  and  to  attempt  to  secure 
from  each  one  of  these  different  units  at  least  20  per  cent,  of 
the  medical  men.  This  plan  will  enable  the  government  to 
secure  the  necessary  number  of  medical  officers  for  an  army 
of  5,000,000  men  or  more,  and  a  navy  of  1,000,000,  without 
any  great  hardship  to  any  community  or  to  any  institution."' 

* "  Profiting  by  the  experience  of  the  great  nations  that  en- 
tered the  war  in  1914,  the  medical  profession  of  the  country, 
and  the  government,  have  very  wisely  taken  steps  to  prevent 
the  disruption  of  our  medical  schools,  and  I  am  glad  to  say 
that  our  national  government  adopted  the  suggestion  made  by 
the  Surgeon-General  to  allow  medical  students  to  be  commis- 
sioned in  the  enlisted  Medical  Reserve  Corps  and  have  them 
detailed  to  complete  their  medical  education  and  to  serve  a 
year  in  a  hospital  as  interns  before  they  are  called  into  active 
service."' 

"  The  United  States  is  the  only  great  reservoir  of  medical 
men  in  the  world.  The  medical  professions  of  Great  Britain 
and  France,  of  Italy  and  Belgium,  and  this  is  probably  more 
true  of  enemy  countries,  have  been  well-nigh  exhausted  by  this 
war.  They  delayed  making  plans  for  a  continued  supply,  their 
medical  schools  became  disrupted,  and  they  are  already  suffer- 
ing for  medical  men  in  their  armies  and  in  their  civil  life."" 


At  the  convention  of  the  National  Association  of  Purchasing 
Agents  on  May  22,  1918,  a  resolution  was  passed  advocating 
the  standardizing  of  the  6x9  in.  size  as  a  primary  standard 
for  catalogs,  and  the  8V2  x  11  in.  as  a  secondary  standard. 


The  Cinciimati  Section  Committee  on  Special  Training 
Courses  lor  Women,  which  consists  of  George  Langen,  J.  B. 
Doan  and  R.  T.  Hazelton,  has  requested  the  Ohio  Mechanics' 
Institute,  Cincinnati,  O.,  to  give  a  course  in  intensive  training 
in  mechanical  drawing  for  women.  This  course  will  begin  on 
June  24,  and  it  is  entirely  probable  that  other  courses  for 
women  will  follow. 


AMONG  THE   LOCAL  SECTIONS 


THE  Sections'  Conference  at  the  Worcester  Meeting  was 
attended  by  the  following:  D.  Robert  Yarnall,  Alex.  D. 
Bailey,  Louis  C.  Marburg,  A.  L.  Rice,  W.  Herman 
Greul,  G.  W.  Galbraith,  W.  C.  Brinton,  R.  Collamore,  C.  H. 
Bierbauni,  W.  W.  Macon,  G.  K.  Parsons,  G.  R.  AVoods,  R.  W. 
Adams,  H.  P.  Fairtield,  H.  N.  Dawes,  J.  C.  Smallwood,  A.  C. 
Ashton,  L.  P.  Breckenridge,  J.  C.  Kingsbury,  E.  L.  Fletcher, 
H.  E.  Harris.  W.  P.  Caine.  B.  H.  Loekwood,  W.  G.  Stark- 
weather, E.  Smith,  C.  C.  Cariss,  E.  L.  Folsom,  Calvin  W.  Rice 
and  E.  Hartford,  representing  in  all  thirteen  Sections. 

Mr.  W.  Herman  Greul,  Secretary  of  the  New  York  Section, 
told  in  a  very  interesting  manner  of  the  way  in  which  the 
meetings  of  the  Section  were  being  developed.  Supplementing 
his  statement  Mr.  W.  C.  Brinton  showed  a  number  of  slides 
which  gave  graphical  statistics  as  to  the  growth  of  the  mem- 
bership over  a  period  of  years;  as  to  individual  grades  and 
total  membership.  Data  was  also  given  as  to  the  attendance 
figures  at  the  New  York  Section  meetings,  showing  those 
attending  according  to  their  respective  ages  and  also  as  to  the 
period  of  time  they  had  been  members.  These  figures  will  be 
further  developed  and  published  in  a  later  edition  of  The 
Journal.  The  activities  of  each  of  the  Sections  represented 
were  described  in  turn  by  members  of  the  Section  in  atteml- 
anee  and  much  of  interest  and  value  was  developed. 

Mr.  D.  Robert  Yarnall,  Chairman  of  the  Committee  on 
Sections,  told  of  the  recognition  being  accorded  by  the  Coun- 
cil to  the  activities  of  the  Sections,  and  emphasized  the  big 
step  forward  in  making  the  Society  truly  democratic,  through 
the  presentation  at  the  Business  Session  of  an  Amendment  to 
the  Constitution  whereby  the  voting  membership  would  elect 
the  Nominating  Committee,  using  the  organization  of  the  Sec- 
tions to  carry  out  the  election. 

The  Secretary  of  the  Society  and  also  the  Secretary  of  the 
Committee  on  Sections  visited  a  number  of  the  Sections  dur- 
ing the  month  and  reported  a  keen  interest  in  the  affairs  of 
the  Society  in  all  sections  of  the  country.  The  Committee  on 
Sections  will  give  considerable  attention  during  the  summer 
to  planning  for  next  year's  activities  and  it  will  thereby  be 
possible  to  get  a  flying  start  in  the  fall,  with  a  series  of  meet- 
ings of  considerable  current  interest.  Likewise  a  number  of 
new  Sections  are  contemplated  and  the  members  in  districts 
where  Sections  are  not  now  organized  are  encouraged  to  de- 
velop interest  in  a  Section  in  their  respective  localities.  The 
Committee  on  Sections  will  be  glad  to  contribute  assistance. 

Duluth  Engineers  at  Get-Together  Dinner 

The  (■iigineere  of  Duluth.  Minn.,  have  taken  the  Hrst  steps  to 
form  a  Duluth  Engineers'  Chib  by  meeting  at  a  get-together  dinner 
on  the  evening  of  May  20th.  at  the  Kitchl  Gammi  Club.  Duluth. 

At  present  Duluth  has  no  club  embracing  all  engineers.  About 
thirt.v  years  ago  a  movement  to  organize  was  iuitlate(i  but  was  not 
completed.  The  city  has  many  other  representative  clubs  and 
ranks  high  among  other  cities  of  the  coxnitry  for  its  activities  and 
discussions  of  public  questions.  The  environment  is  .splendid  for 
the  growth  of  an  engineers'  organization.  There  are  within  rea- 
sonable distance  of  Duluth,  over  a  hundred  members  of  the  four 
large  national  engineering  societies,  a  number  of  members  of  the 
lesser  engineering  .societies  and  many  non-members.  Until  the 
successful  formation  of  the  Duluth  Association  of  Civil  Engineers 
about  three  years  ago.  these  engineers  had  no  common  ground  of 
meeting,  no  means  to  render  their  united  thought  effective  on  ques- 
tions concerning  the  welfare  of  the  profession  or  to  promote  the 
civic  activities  of  their  skill. 

The  Duluth  Association  of  Civil  Engineers,  however,  can  and 
does  represent  only  a  small  part  of  the  whole  body  of  trained  tech- 
nical  men.      Something  bigger  and   broader   is   needed.      With   this 


view  in  the  minds  of  the  Civil  Engineers,  (lie  Duluth  Association  In 
March.  1017,  appointed  a  committee  of  Mr.  W.  H.  Hoyt,  Mr.  W. 
H.  Patton  and  Mr.  W.  H.  Woodbury  to  develop  a  plan  for  a 
Diduth  Engineers'  Club.  This  committee  h.as  studied  (lie  situa- 
tion carefully  and  is  now  ready  to  help  in  the  develoiunent. 

Its  first  important  move  was  the  call  .sent  out  for  the  above 
dinner  to  all  members  of  the  four  main  national  engineering  so- 
cieties who  lived  within  suitable  distance  of  Duluth  to  attend  and 
take  part  in  the  discussion.  Some  seventy  engineers  were  present 
and  took  an  active  interest  in  the  movement.  Favorable  responses 
were  received  from  others  who  could  not  be  present  during  the 
evening.  The  committee  prepared  an  excellent  program  nf  talks 
and  lantern  slide   pictures. 

President  F.  I'].  House  of  the  Duluth  &  Iron  Range  Railroad 
and  retiring  President  of  the  Duluth  Association  of  Members  of 
the  American  Society  of  Civil  Engineers,  acted  as  toastmaster. 
In  opening  the  program,  he  briefly  outlined  the  objects  of  the 
meeting,  and  called  on  Mr.  W.  H.  Woodbury  to  outline  the  plan 
of  the  formation  of  an  engineering  club.  Three  objects  of  the 
club  were  given  by  him  ;  first,  professional ;  second,  social ;  third, 
civic.  Four  plans  of  membership  have  been  considered :  first,  to 
have  au  organization  for  all  professional  engineers,  junior  engi- 
neers and  associates,  with  different  status  for  each  ;  second,  an  or- 
ganization made  up  of  members  of  the  four  big  national  societies ; 
third,  an  organization  of  members  and  a  limited  number  of  asso- 
ciates; and  fmirth.  professional  engineers  only,  all  on  an  equal 
standing. 

Mr.  W.  H.  Hoyt  reported  preliminary  suggestions  for  arranging 
a  home  for  the  club. 

Acting  on  a  resolution  offered  by  Mr.  T.  W.  Hugo,  Emeritus 
Member  of  the  American  Society  of  Mechanical  Engineers,  that 
steps  should  be  taken  to  form  an  engineers'  club  in  Duluth  and 
that  a  committee  be  appointed  to  develop  the  plan,  Mr.  House 
appointed  a  committee  of  eight  representative  engineers  as  follows : 
Aiiicricaii  Institute  of  Electrical  Engineers: 

W.  N.  Ryersou,  Chairman,  Walter  F.   Sehwedes. 
American  Institute  of  Mining  Engineers  : 
Edwin  J.  Collins,  Walter  C.   Swart. 
The  American  Society  of  Mechanical  Engineers  : 

Oscar  B.  Bjorge.  W.  H.  Gallagher, 
American   Society   of   Cicil  Engineers: 
W.   II.   Hoyt.  W.   H.   Woodbury. 

It  is  hoped  that  this  committee  will  make  such  progress  that 
another  meeting  can  be  called  very  shortly  to  put  into  effect  their 
decisions. 

While  it  is  recognized  that  engineers  are  busy  with  war  activi- 
ties and  responsibilities,  it  is  felt  that  this  is  the  time  to  unite  the 
whole  profession  in  one  effective  body  promoting  the  interests  and 
welfare  of  the  profession  and  rendering  sei-viee  to  the  community. 
War  has  shown  the  great  responsibility  and  opportunity  of  engi- 
neers to  direct  and  do  the  work  of  the  nation.  The  progress  made 
by  the  national  engineering  societies  in  unifying  their  efforts  toward 
securing  the  proper  recognition  and  employment  of  their  talents 
to  the  fullest  degree  has  been  reflected  by  many  cities  in  the  for- 
mation of  strong,  well-conceived  engineers'  clubs.  Duluth  has  a 
large  list  of  engineers  of  high  standing  as  individuals  and  the  lead- 
ers of  the  movement  for  a  club  are  very  optimistic  of  the  strength 
and  success  possible. 

The  program  of  the  night  iuclude<l  addresses  by  men  of  nation- 
wide reputation  in  the  engineering  field  :  Dean  John  Allen  of  the 
College  of  Engineering  of  the  University  of  Minnesota  spoke  on 
the  heavy  call  for  engineers,  the  depletion  of  the  numbers  of  stud- 
ents attending  the  universities  and  the  thinning  of  the  ranks  of 
their  instructors.  He  urged  upon  the  engineers  present,  the  neces- 
sity of  encouraging  young  men  to  take  up  engineering  studies  in 
order  that  deficiencies  in  numbers  of  engineers  may  be  prevented. 

Mr.  Calvin  W.  Rice.  National  Secretary  of  The  American  Society 
of  Mechanical  Engineei-s.  brought  greetings  from  his  Society  to 
the  engineers  of  Duluth.  and  also  read  a  telegram  from  the  Ameri- 
can Institute  of  Electrical  Engineers  expressing  good  will  for  the 
organization  of  a  club  and  hoping  their  members  would  take  an 
active  part  as  well  as  form  a  local  branch  of  the  Institute.  Mr. 
Itice's  talk  was  full  of  eloquent  appeal  to  the  engineers  to  take  up 
the  work  and  place  on  its  banner  the  idea  of  high  service  for  the 
general  welfare  of  the  commonwealth  and  profession.  He  set  forth 
that  it  is  for  the  engineers  of  America  to  render  the  loftiest  expres- 
sion of  its  objects  in  the  organizing  of  any  technical  society. 
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Mr.  Kiiby  L.  Strickland,  erecting  manager  of  the  American 
Bridge  Co.,  Cliieago,  gave  a  tallc  illustrated  with  lantern  slides  on 
the  Union  Pacific  Railway  Company's  new  bridge  over  the  Mis- 
.souri  River  at  Omaha.     "^-  i  ^    ,:■  ixr-.  .vu 

Mr.  Richard  Khuen,  ih*?,' 'member  of  the  Boai'd  6i  Direction  of 
the  American  Society  of  Civil  Engineers,  and  who  had  a  hand  in 
building  the  famous  Hell  Gate  Bridge  at  New  York,  described  the 
work  and  with  lantern  slides  illustrated  the  construction  in  a  very 
interesting  manner.  A  moving-picture  film  was  used  to  show 
further  how  the  job  was  arranged. 


Section  Meetings 

BALTIMORE 

May  22.  At  the  final  meeting  of  the  Section  the  following  offi- 
cers were  elected :  A.  E.  Walden,  chairman  ;  Wm.  L.  DeBaufre, 
vice-chairman  and  A.  G.  Christie,  secretary-treasurer. 

The  address  of  the  evening  was  delivered  by  W.  H.  Blood,  Jr.,  of 
the  American  International  Shipbuilding  Corporation,  on  Hog 
Island,  the  greatest  shipyard  in  the  world. 

The  speaker  called  attention  to  conditions  at  the  outbreak  of  the 


From  the  Hardie-Tyues  Manufacturing  Co.,  the  party  proceeded 
to  the  plant  of  the  Birmingham  Machine  &  Foundry  Co.,  princi- 
pally engaged  at  this  time  in  the  manufacture  of  14-in.  semi-steel 
I  naval  practice  shells  and  also  large  cotton  compresses.  Here  was 
seen  the  largest  boring  mill  in  the  Birmingham  district;  a  mill  of 
16-ft.-diameter  table,  and  at  the  time  of  inspection  this  boring 
mill  was  working  on  a  large  cotton  compress  platen  weighing 
approximately  60,000  lb. 

A  trip  was  then  made  to  the  plant  of  Joubert  &  Goslin  who 
make  large  castings  for  evaporators  used  in  the  sugar-refining 
industries. 

After  leaving  Joubert  &  Goslin's  the  party  arrived  at  the  plant 
of  the  American  Cast  Iron  Pipe  Co.  A  trip  through  the  com- 
pany's industrial  village  for  negroes  known  as  West  Acipco  dis- 
closed the  fact  that  they  are  second  to  none  in  welfare  work.  This 
village  has  paved  streets,  stone  and  sanitary  sewerage  and  numer- 
ous houses  with  large  garden  lots  for  their  negro  employees.  All 
the  houses  are  of  different  design,  have  plastered  walls,  are 
equipped  with  hot  and  cold  water  and,  in  fact,  modern  in  every 
respect.  A  picture  was  taken  of  the  group,  numbering  approxi- 
mately 30.  at  the  plant  of  the  American  Cast  Iron  Pipe  Co.  in 
front  of  their  modern  office  building.  The  entire  process  of  manu- 
facturing  pipe   was  noted  at  this  plant  and  al.so   the  manufacture 


Picture  T.\ken  of  the  Group  .\t  the  Americ.vn  Cast  Ikon  Pipe  Company's  Plant 


war  and  showed  the  steps  that  led  up  to  the  undertaking  of  the 
Hog  Island  enterprise.  He  explained  in  detail  the  relations  of  the 
Corporation  and  the  Government  and  showed  clearly  that  the 
undertaking  had  been  grossly  misrepresented  in  many  statements 
appearing  in  print.  He  then  discussed  the  difficulties  in  construc- 
tion last  winter  and  how  in  spite  of  all  the  yard  was  well  ahead 
of  schedule.  The  speaker  next  took  up  a  discussion  of  many  of 
the  yard's  details  and  impressed  his  hearers  with  the  immensity 
of  the  undertaking. 

The  address  was  illustrated  by  lantern  slides  showing  all  stages 
of  construction.     These  were  very  impressive. 

Another  paper  by  Charles  R.  Schmidt  on  The  Coal  Problem  was 
handed  to  the  Secretary.  On  account  of  the  lateness  of  the  hour, 
it  was  decided  to  read  this  by  title  only,  to  be  taken  up  at  a  meet- 
ing next  fall. 

A.  G.  Christie, 
Section  Secretary. 

BIRMINGHAM 

May  16.  The  Atlanta  Section  were  the  guests  at  the  Annual 
Meeting  of  the  Birmingham  Section.  A  very  enjoyable  and  in- 
structive inspection  trip  was  made  to  some  of  the  large  plants  in 
the  district.  Leaving  the  Tutwiler  Hotel  at  nine  o'clock  the  party 
proceeded  to  the  plant  of  the  Hardie-Tynes  Manufacturing  Co.. 
manufacturers  of  marine  engines,  and  the  party  witnesed  the  manu- 
facture of  what  is  known  as  1-lb.  naval  shells.  A  small  section  of 
the  plant  is  devoted  to  the  manufacture  of  these  shells,  where  they 
turn  them  out  at  the  rate  of  about  2,000  per  week. 


of  large  castings  for  the  Air  Nitrates  Corporation  at  Sheffield  and 
the  experimental  Sin.  semi-steel  high-explosive  shells.  A  dinner 
was  then  served  at  the  Y.  M.  C.  A.,  which  is  controlled  and  oper- 
ated by  the  American  Cast  Iron  Pipe  Co. 

In  the  afternoon  the  party  proceeded  to  the  Ensley  Works  of 
the  Tennessee  Coal,  Iron  &  Railroad  Company,  where  an  inspec- 
tion was  made  of  the  steel  mill  and  furnaces. 

At  eight  o'clock  the  party  assembled  at  tlie  Tutwiler  Hotel  for 
dinner  and  a  business  session.  Mr.  Klinck,  Chairman  of  the  Birm- 
ingham Section,  after  giving  the  Atlanta  Section  a  hearty  welcome, 
delivered  a  short  talk  on  the  achievements  of  the  Section  during 
the  past  year.  Mr.  Scott,  Chairman  of  the  Atlanta  Section,  in 
response,  thanked  the  Section  for  the  hospitalities  extended  and 
the  very  enjoyable  inspection  trip.  He  also  extended  an  invitation 
to  the  Birmingham  Section  to  visit  Atlanta  either  this  fall  or  next 
spring,  and  expressed  the  hope  that  the  Baltimore,  Birmingham, 
New  Orleans  and  various  other  sections  in  close  proximity  could 
be  induced  to  meet  together  in  Atlanta  at  that  time. 

Vice-chairman  W.  F.  Caine  gave  a  short  talk  and  pledged  his 
best  efforts  in  making  the  ensuing  year  count  a  great  deal  for  the 
Section.  Mr.  Caine  read  a  letter  from  the  Detroit  Engineering 
Society  enclosing  a  copy  of  resolutions  recently  passed  by  that  So- 
ciety urging  colleges  and  manufacturers  to  cooperate  in  the  train- 
ing of  women  to  take  the  place  of  men  in  our  industries.  It  was 
brought  out  in  discussion  that  this  was  an  excellent  idea  and  that 
a  great  deal  rested  upon  the  patience  of  heads  of  departments  in 
the  manufacturing  plants  towards  the  successful  training  of 
women,  and  that  whereas  they  would  get  their  preliminary  training 
in  the  college,  their  special  training  would  naturally  be  obtained 
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after  taking  their  place  in  tlie  ranks  of  industry.  It  was  voted 
tliat  tlie  resolutions  submitted  by  the  Detroit  Engineering  Society 
be  adopted  by  the  Birmingham  Section  and  that  publicity  be  given 
these  resolutions  and  an  effort  made  to  bring  about  cooperation 
and  the  establishment  of  places  of  training  for  women. 

Major  F.  H.  Wagner.  O.  O.  R.  C,  of  the  United  States  Army, 
who  is  engaged  in  work  for  the  Air  Nitrates  Corporation,  deliv- 
ered a  very  interesting  address  on  some  of  the  problems  that  were 
being  worked  out  in  connection  with  the  fixation  of  nitrogen.  He 
brought  out  the  fact  that  while  detailed  information  could  not 
be  given  at  this  time,  when  the  war  is  over  the  engineers  will  be 
supplied  with  very  interesting  and  helpful  data  on  the  various 
achievements  that  are  now  being  made. 

The  Section  was  honored  by  having  as  a  guest  Secretary  Calvin 
W.  Rice,  who  made  a  most  interesting  and  helpful  address  on  vari- 
ous timely  topics,  as  Unused  Water  Power,  the  Training  of 
Women  for  Industrial  Work,  Liberty  Motors,  Gas  Warfare,  Co- 
operation in  the  Engineering  Profession,  the  work  of  the  Engi- 
neering Societies,  the  Dilution  of  Labor,  etc.  The  main  idea  of 
his  talk  was  to  furnish  food  for  thought  and  stimuate  the  Section 
in  progressive  lines  and  lofty  ideals. 

W.  L.  ROUECHE, 

Section  Secretary. 


BOSTOI^f 

May  29.  The  Annual  Meeting  of  the  Boston  Section  was  held 
at  the  Engineers'  Club.  After  brief  reports  of  the  Executive  Com- 
mittee, the  following  were  elected  for  the  year  1918-1919  to  serve 
on  the  Executive  Committee :  Geo.  P.  Abom,  Albert  C.  Ashton, 
Wm.  W.  Crosby,  Edward  M.  Jennings,  Elmer  Smith  and  Wm.  G. 
Starkweather. 

President  Charles  T.  Main  and  Past-president  Ira  N.  Hollis 
were  present  and  addressed  the  meeting,  the  latter  giving  some  very 
interesting  data  on  the  fuel  situation  in  Massachusetts.  Mr.  Ash- 
ton then  told  of  the  work  accomplished  by  the  Boston  Section 
during  the  year,  and  the  successful  meetings  which  had  resulted. 

An  eloquent  and  forceful  address  was  delivered  by  Doctor 
Charles  H.  Eaton  on  America  at  the  Gateway  of  Destiny.  An 
enthusiastic  audience  of  about  one  hundred  persons  listened  to 
this  address  and  later  enjoyed  light  refreshments. 

W.  G.  Starkweather, 

Section  Secretary, 


CONNECTICUT  SECTION 
Meriden  Branch 

May  n.  The  annual  meeting  of  the  Meriden  Branch  of  the 
Connecticut  State  Section  was  held  at  the  Winthrop  Hotel. 

The  entire  list  of  officers  were  renominated  by  the  special  nom- 
inating committee,  and  were  unanimously  reelected,  as  follows : 
C.  K.  Decherd,  chairman  ;  C.  N.  Flagg,  secretary-treasurer ;  F.  L. 
Rowntree,  J.  A.  Hutchinson  and  Fred  L.  Wood. 

Mr.  R.  W.  Millard  was  the  speaker  of  the  evening  and  took  for 
his  subject  "  The  Need  of  Systematic  Training  and  Instruction  of 
Workmen  in  the  Factories."  It  was  the  sense  of  the  meeting  that 
a  special  committee  should  be  appointed  for  this  matter. 

The  experiences  of  the  various  members  present,  with  Govern- 
ment work,  was  next  discussed. 

C.  N.  Flaqg, 
Branch  Secretary. 


ERIE 

May  3.  The  following  officers  were  elected  for  the  year  1918- 
1919  on  the  Executive  Committee  of  the  Section :  M.  W.  Sherwood, 
chairman  ;  C.  M.  Spalding,  vice-chairman  ;  R.  Conrader,  treasurer 
and  J.  St.  Lawrence,  secretary.  Following  the  business  meeting 
Mr.  James  Burke,  Mem.Am.Soc.M.E.,  gave  an  interesting  talk  on 
The  Conservation  of  Material. 

M.  E.  Smith, 
Section  Secretary. 


MILWAUKEE 

June  IS.     At  a  meeting  of  the  Engineers'  Society  of  Milwaukee, 
Mr.  H.  M.   St.  John  of  the  Testing  Laboratory  of  the  Common- 


wealth Edison  Co.,  delivered  an  illustrated  lecture  on  Products  of 
Electric  Furnaces  and  the  Cost  of  Their  Production. 

Fred  H.  Dorneb, 

Section  Secretary. 


NEW  YORK 

May  21.  Under  the  chairmanship  of  George  R.  Woods,  the 
subject  of  the  meeting  was  a  timely  one  on  Labor  Turnover,  and 
was  presented  by  speakers  of  prominence  representing  makers  of 
ships,  aeroplanes,  ordnance  and  machine  tools. 

The  first  speaker,  J.  J.  Pearson,  outlined  his  work  in  the  British 
Ministry  of  Munitions,  and  his  labor-dilution  service.  Then  Orrin 
W.  Sanderson,  Director  of  Labor  of  the  B.  F.  Goodrich  Co.,  out- 
lined his  work  in  that  field,  having  to  do  with  twenty  thousand 
employees. 

Mr.  Dudley  Kennedy,  of  the  American  International  Ship- 
building Corporation,  and  who  has  charge  of  the  shipbuilding  plant 
at  Hog  Island,  told  of  the  methods  employed  in  that  work.  Mr. 
H.  F.  J.  Porter,  consulting  industrial  engineer,  outlined  the  broad 
principles  of  the  work  involved  by  the  operations  of  the  previous 
speakers.  The  specialized  work  that  has  been  done  to  improve 
the  labor  problem  was  covered  by  the  following  speakers :  John 
Calder,  of  the  Aero  Marine  Plane  &  Motor  Company,  at  Keyport, 
N.  J.,  who  spoke  of  the  effect  of  the  selective  draft ;  Capt.  Boyd 
Fisher,  of  the  Ordnance  Department,  U.S.A.,  who  told  of  the 
work  carried  on  by  the  Government  in  the  training  of  employment 
managers,  and  following  him  L.  D.  Burlingame,  industrial  super- 
intendent of  the  Brown  &  Sharpe  Manufacturing  Company,  out- 
lined the  work  of  his  company  in  traiuing  women  for  employment. 
Mr.  H.  E.  Miles,  of  the  Council  of  National  Defense,  described 
the  plans  and  accomplishments  of  the  Council  of  National  Defense 
to  assist  manufacturers  to  train  women  in  their  shops. 

Major  B.  N.  Sanctuary  of  the  War  Service  Exchange  of  the 
Adjutant  General's  Office,  and  other  representatives  of  the  Gov- 
ernment including  the  following  joined  in  the  discussion :  Capt. 
J.  J.  Swan  of  the  Committee  on  Classification  of  Personnel  in  the 
Army,  and  Mr.  J.  B.  Densmore,  Director  of  the  U.  S.  Employment 
Service,  for  the  Labor  Department. 

Mr.  G.  K.  Parsons  presented  the  following  resolution  which  was. 
adopted : 

Resolved,  That  the  Chair  appoint  a  Committee  to  take  imme- 
diate action  to  determine  how  the  Society  can  render  the  greatest 
assistance  in  the  solution  of  the  problem  of  labor  turnover. 

W.  H.  Grettl. 
Section  Secretary. 


NEW  ORLEANS 

^  June  10.  At  the  last  meeting  of  the  Louisiana  Engineering 
Society  Mr.  Howard  Egleston,  Civil  and  Industrial  Engineer  of 
the  New  Orleans  Association  of  Commerce,  delivered  a  paper  on 
The  Present  Situation  as  Relating  to  the  Introduction  and  Use 
of  Natural  Gas  in  New  Orleans.  The  speaker  described  briefly 
the  natural-gas  wells  which  have  been  successfully  operated  at 
Terrebonne  Parish  about  forty  miles  from  New  Orleans.  One  of 
the  wells  is  said  to  have  the  largest  flow  of  any  natural-gas  well 
in  the  world.  At  present  the  chief  obstacle  of  piping  this  gas  to 
New  Orleans  is  the  difficulty  of  securing  the  steel  for  the  pipe  line, 
but  mention  was  made  of  the  possibility  of  using  other  material 
such  as  cast  iron  or  reinforced  concrete. 

H.  L.  HUTSON, 
Section  Chairman. 


ONTARIO 

May  27.  At  the  Annual  Meeting  of  the  Ontario  Section  which 
was  held  at  the  Engineers'  Club,  Secretary  Calvin  W.  Rice  gave 
a  very  interesting  talk  on  the  activities  of  the  Society. 

Mr.  J.  H.  Billings,  Assoc.-Mem.Am.Soc.M.B.,  delivered  a  paper 
on  Strength  of  Cast  Iron  in  Bending  as  Affected  by  Variations  in 
Cross  Sections. 

The  results  of  the  election  of  new  members  for  the  Ontario  Sec- 
tion were  announced  as  follows :  R.  W.  Angus,  chairman ;  C.  B. 
Hamilton,  secretary ;  James  Milne ;  J.  H.  Billings  and  H.  B. 
Ahara. 

Chester  B.  Hamilton,  Jr., 

Section  Secretary. 
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BUCKNELL  UNIVERSITY 

May  8.  The  following  officers  were  elected  for  the  ensuing 
year:  G.  F.  Jammer,  chairman;  H.  R.  Pars,  vice-chairman;  H. 
j.  Hann,  secretary  and  B.  J.  Wilson,  treasurer. 

Pi-ofessor  Burpee  delivered  an  interesting  address  on  What  Is 
Expected  of  the  Engineering  Student  at  Present. 

H.  J.   H.\XN. 
Branch  Secretary. 

UNIVERSITY  OF  CALIFORNIA 

April  24.  The  election  of  officers  for  the  ensuing  year  was  as 
follows:  J.  Mora  Moss,  Jr..  chairman;  E.  S.  Smith.  Jr.,  vice- 
chairman;  G.  C.  (Joldwaithe.  secretary,  and  A.  <_).  Muiitijo.  treas- 
urer. 

A  paper  was  presented  by  Llewellyn  Boelter  on  The  Tungar 
Rectifier. 

Llewellyn  Boelter, 

Branch  Secretary. 

CARNEGIE   INSTITUTE   OF   TECHNOLOGY 

May  4.  The  annual  banquet  of  the  Branch  was  held  in  con- 
nection with  the  last  meeting  of  the  year.  The  following  officers 
were  elected  for  the  ensuing  year:  H.  D.  Krunimell.  chairman; 
W.  J.  Blenko.  vice-chairman  ;  D.  C.  Saylor.  secretary  and  P.  D. 
Wersant,  Jr.,  treasurer. 

Mr.  W.  C.  Bates,  of  the  Fawcus  Machine  Co..  gave  an  inter- 
esting talk  on  the  automatic  control  of  the  toi-pedo.  and  showed 
how  the  Allies  and  Germany  are  striving  for  superiority,  each 
enjoying  brief  periods  of  supremacy,  which  are  soon  annulled  by 
a  new  invention   which  counteracts  this   temporary  advantage. 

Professor  Trinks  gave  a  short  talk  on  the  early  days  of  the 
Institute,  and  several  of  the  alumni  present  also  spoke  briefly 
about  their  experiences  since  graduation. 

H.  D.  Krummell, 

Branch  Secretary. 

UNIVERSITY   OF   CINCINNATI 

May  23.  The  following  officers  were  elected  for  the  ensuing 
year:  L.  C.  Smith,  chairman;  H.  Dangel.  vice-chairman  and  G. 
H.  Filers,  secretary-treasurer. 

Mr.  J.  F.  Pfliim  of  the  Heald  (Jrinding  Co..  delivered  an  inter- 
esting paper  on  Time  Allowances  for  Internal  (Jrimling.  Many 
samples  of  work  were  shown  and  time  studies  l.-ikcu  were  rlis- 
cussed. 

Professors  Jenkins.  Joerger  and  Shine  briefly  discussed  accurate 
working  limits. 

C.   L.    KOEIILER. 
Branch   Secretary. 

UNIVERSITY   OF    COI.dKAKo 

May  >.  The  following  officers  were  elected  for  the  ensuing  year : 
R.  F.  Hamilton,  chairman  ;  W.  K.  Gray,  vice-chairman  and  H.  H. 
Herman,  secretary-treasurer. 

H.^RRY  H.  Herman, 

Branch   Seercfari/. 

UNIVERSITY    OF    ILLINOIS 

During  the  last  semester  one  meeting  each  month  has  been 
given  up  to  the  University  War  lectures  for  the  College  of  Engi- 
neering. These  lectures  are  intended  primarily  for  engineers,  and 
all  of  the  engineering  societies  are  devoting  one  meeting  a  month 
to  the  lectures.  Subjects  of  national  interest  at  this  time  are 
presented  by  men  well  qualified  to  speak  upon  the  various  sub- 
jects discussed.  The  members  of  the  Student  Branch  feel  that  it 
is  well  worth  while  to  forego  one  meeting  of  the  Branch  by  itself 
in  order  to  hear  these  lectures. 

In  addition  to  talks  and  lectures  by  faculty  men,  and  other 
professional  men,  the  Branch  is  at  this  time  having  a  series  of 
lalks  by  student  members.     Pi  Tau  Sigma,  a  professional  mechan- 


ical-engiuecring  fraternity  at  the  University,  offers  each  year  a 
prize  to  the  student  member  of  the  Branch  giving  the  best  talk  on 
some  technical  or  semi-technical  subject  before  the  Branch.  A 
great  deal  of  interest  is  shown  in  this  contest,  and  some  very 
good  papers  have  been  presented.  A  prize  is  offered  to  each  of 
the  four  classes,  in  order  to  prevent  unfair  competition.  The 
Branch  has  voted  to  send  the  best  paper  of  the  whole  set  to  the 
parent  Society  to  be  entered  in  competition  for  the  prize  offered 
for  the  best  student  paper  from  all   Student  Branches. 

C.   Z.    ROSECRANS, 

Branch  Secretary. 

LOUISIANA  STATE  UNIVERSITY 

May  7.  A  very  interesting  talk  was  delivered  by  Mr.  Ether- 
edge  on  the  manufacture  of  sugar  in  Louisiana,  in  which  he 
pointed  out  the  difficulties  to  be  overcome  in  using  cane  bagasse 
as  fuel.  Many  lantern  slides  of  the  different  kinds  of  machinery 
employed  b.v  the  various  refineries  were  shown. 

May  29.  The  officers  elected  for  the  ensuing  year  are  as  fol- 
lows :  C.  R.  Strattman.  chairman  ;  C.  R.  Byrd.  vice-chairman :  C. 
Colomb.   secretary  and  .1.   A.   Scheuermann,   treasurer. 

A  brief  talk  was  given  by  Mr.  Taddickeu.  of  the  Westinghouse 
Co.,  on   the  apprenticeship   wiirk   in   large  shops. 

C.  R.  Strattman. 

Branch   Secretary. 

MASSACHUSETTS    INSTITUTE    OF    TECHNOLOGY 

The  annual  election  of  officers  resulted  in  the  election  of  the 
following:  Charles  A.  Chayne,  chairman;  Scott  H.  Wells,  vice- 
chairman  ;  Everett  F.  Doren,  treasurer  and  Edward  F.  Pierce, 
.Tr..  secretary. 

Stuart  H.  Caldwell. 

Branch  Secretary. 

UNIVERSITY   (IF   MICHIGAN 

April  .SO.  The  following  officers  were  elected :  D.  M.  Ferris, 
chairman  ;  S.  T.  Huette,  vice-chairman  ;  and  A.  D.  Althouse.  secre- 
tary-treasurer. 

A.    D.    Al,THOUSE. 

Branch  Secretary. 

MICHIGAN  AGRICULTURAL  COLLEGE 

May  16.  The  following  officers  were  elected  for  the  ensuing 
.year :  A.  E.  Downer,  chairman ;  E.  Osborne,  vice-chairman  and 
E.  C.  Hoch.  secretary-treasurer. 

H.  M.  Sass, 
Branch    Seeretnry. 

UNIVERSITY  OF  MINNESOTA 

.Unrrh  2,i.  The  following  officers  were  elected  for  the  ensuing 
year :  G.  H.  Brennan.  chairman ;  H.  A.  Abrahamson.  vice- 
chairman  ;  A.  Baker,  corresponding  secretary ;  R.  M.  Foltz,  re- 
cording secretary  and  M.   S.   Wunderlich.  treasurer. 

A  very  interesting  talk  was  given  by  Prof.  J.  J.  Flather,  on 
Ancient  Shipbuilding  in  which  he  discussed  the  most  ancient 
forms  of  ships  and  the  methods  used  in  building  them. 

May  If.  An  open  meeting  was  given  at  which  Melvin  Ovestrud. 
of  the  class  '14  now  in  the  employ  of  the  Jlinneapolis  Steel  Ma- 
chinery  Co..    gave   an   illustrated   lecture   on    Shell   Manufacturing. 

A.  Baker. 
Branch    Seirelarii. 

UNIVERSITY   OF   MISSOURI 

.ipril  2.5.  A  paper  on  The  Poppet-Valve  Engine  was  presented 
by  R.  T.  Powers  in  which  he  pointed  out  the  utility  of  the  poppet 
valve  in  connection  with  high  steam  pres.sures  and  the  applica- 
tion of  this  type  of  valve  to  the  unaflow  engine,  the  high  pres- 
sures permitted  and  resulting  high  economies  attained. 

May  10.  The  fi>llowing  officers  were  elected  for  the  ensuing 
year:  Will  Copher,  chairman;  K.  K.  King,  corresponding  secre- 
tary and  Roy  H.  Jaeger,  secretar.v-treasurer. 

Mr.  F.  C.  Hussey  presented  an  interesting  paper  on  The  Manu- 
facture of  Dynamite  in  which  the  various  operations  of  dynamite 
were  fully   explained. 

J.  W.  Baldwin. 

Branch    Secretary. 
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rXlVERSITY  OF  NEBRASKA 

Mdil  II.  A  business  meeting  was  held  which  resulted  in  the 
election  nf  the  following  officers  for  the  ensuing  year:  V.  E.  Kauff- 
man.  chairman  ;  W.  L.  Millar,  secretary ;  Harvey  Glebe,  treasurer 
and  I..  F.  Seaton.  liouorary  chairman. 

W.    L.    Mir.i.AK, 
Hriiiirli    Sccrrtiirii. 

OHIO   STATE  UNIVERSITY 

Mini  .S.  This  meeting  took  the  form  of  a  banquet  which  was 
followed  by  the  election  of  officers  for  the  ensuing  year.  The  fol- 
lowing were  elected  :  B\  H.  Cover,  chairman ;  H.  R.  Ansel,  sec- 
retary and  V.  Darnell,  treasurer. 

F.  E.  Smyser, 
Branch  Secretary. 

INIVERSITY  OF  OKLAHOMA 

April  11.  After  a  brief  business  meeting  the  following  short 
talks  were  given  :  Advantages  of  High  Pressure  and  Superheat 
by  E.  H.  Reeves ;  Comparative  Economy  of  Turbines  and  En- 
gines by  L.  A.  Humphries ;  Comparison  of  Different  Means  of 
Power  Transmission  by  F.  E.  Waterfield  ;  Oil  ver.sus  t'oal  Under 
P.oilers  by  R.  V.  Goodknight ;  Feedwater  Heaters  and  Econo- 
mizers by  G.  L.  Barker;  Injector,  Rotating  and  Recii)rocating 
Pumps  for  Boiler  Feed  by  T.  .1.  Bode;  Types  of  Condeu.sers  and 
Their  Economy  by  B.  P.  Stockwell  and  Boiler  Explosions  by  C.  D. 
Reasor. 

Maij  7.  The  following  officers  were  elected  fin-  the  ensuing 
year:  (ieo.  I>.  Barker,  chairman;  E.  K.  \Varterheld.  secretary 
and  Theo.  J.   Bode,   treasurer. 

Talks  were  given  on  the  following :  Keokuk  Power  liy  I>.  1'. 
Stockwell.  Sioux  and  Vox  Indians  by  Don  Whistler  and  Emer- 
gency  Motor-Tru<-k   Driving  by   E.   H.   Reeves. 

B.  P.  Stockwell, 

Branch  Secretary. 

UNIVERSITY  OF  PITTSBURGH 

John  F.  Baker,  the  president  for  next  year,  delivered  a  brief 
talk  on  the  aims  of  the  Engineering  Society  for  next  year.  An  in- 
teresting address  was  then  delivered  by  S.  H.  Orr  on  The  Condi- 
tions Affecting  the  Coal  Supply  for  Next  Winter.  Several  val- 
uable suggestions  were  made  on  the  conservation  of  the  fuel  sup- 
ply and  the  efficient  operation  of  power  station.s.  After  discus- 
sion by  the  various  members  of  the  Branch  the  rest  of  the  meet- 
ing took  the  form  of  a  social. 

John  H.  Allison, 

Branch  Secretary. 

RENSSELAER   POLYTECHNIC    INSTITUTE 

April  11,  The  following  officers  were  choisen  for  next  year: 
Robert  I.  Todd,  chairman ;  James  F.  Dewey,  vice-chairman  : 
Chester  G.  Bragaw.  secretary  and  .Tustin  L.   Smith,  treasurer. 

Protes.sor  Greene  gave  an  illustrated  talk  on  Mechanical  Stok- 
ers showing  the  various  types  of  stokers  in  general   use.  ' 

Professor  Daugherty  then  delivered  a  talk  on  Photography,  ex- 
plaining in  detail  the  development  of  the  camera  from  the  pin- 
hole type  to  its  present  form  and  by  means  of  blackboard  dia- 
grams illustrated  the  different  lenses  and  their  defects. 

Chester  G.  Bragaw, 

Branch  Secretary. 

STEVENS   INSTITUTE   OF  TECHNOLOGY 

The  following  officers  were  elected  for  the  ensuing  year :  G.  H. 
Spencer,  chairman  ;  H.  E.  Beaven.  vice-chairman  and  L.  V.  Aqua- 
dro,  secretary-treasurer. 

Lincoln  X.  Aquadro. 

Branch  Serretari/. 

UNIVERSITY  OF  WASHINGTON 

May  IJ/.  The  election  of  new  officers  was  held  with  the  follow- 
ing results :  Fairman  B.  Lee,  chairman  ;  Corwin  P.  Ruinmel.  vice- 
chairman  ;  Ernest  E.  Bissett.  .secretary;  Thomas  R.  Gnnn.  corre- 
sponding secretary  and   Lester  R.   McLeod.   treasurer. 

H.  B.  Sallee. 
Branch  Secretary. 


ROLL   OF   HONOR 

.\NGELr.,  Hakrv  .T,,  Candidate.  Engineer  Reserve  Offliers  Tr:niiinj; 
Camp,  Camp  Lee,  Vu. 

Berxakd,  Harold  B.,  Const  .\rtilliTy  Corps,   N.  A. 

Blake,  .\.  D.,  Captain,  Ordnance  Otfieers'  Reserve  Corps,  Engineering 
Bureau,   Ordnance  I'ept..   I'.   S.  Army. 

BovER,  George  II..  First  Lieutenant.  Ordnance  Officers'  Ueserve  Corps,. 
U.   .S.   Army. 

IJi.AKEMAN,  S.  P.,  I'rivali'.  :uili  Squadi-on.  :;d  I'mv.  KcKiiiient.  Science 
and  Researcli  Oivision.  .Vviatimi  Section  of  tlie  Signal  Cui'ps, 
Waco,   Tex. 

Bosnian,  Lt;THER  II.,  .Sergeant.  Ordnance  Department,  V.  S.  .Vnn.v, 
Watervliet  Arsenal.    N.   Y. 

Brown,  Claude  C.  .Master  Engineer.  Senior  Oradc.  4:i-lth  Engineers. 
Camp  Kearny.   Cal. 

Clarke.  Leon  L..  Captain.  Engineer  OtHcer.';'  Reserve  Coriis.  .\nierioan 
Expeditionary    Forces,    France. 

CoREV,  Thomas  II..  Lieutenant,  V.  S.  Xaval  Iteserve  Furcc 

Durban,  Thomas  E.,  Major,  Ordnance  Otticers'  Reserve  Corps,  Ord- 
nance  Department.   U.    S.   .\rniy. 

DuRLEY,  Richard  .T..  Captain,  British  .\riny.  Imperial  Ministry  of 
Munitions.  Ottawa,  Canada. 

Fellers,  William  M.,  Lieutenant  (Junior  Orade),  V.  S.  Xaval  Re- 
serve Force,  .Aeronautic  Aide,  Naval  .\ir  Station,  Hampton  Roads, 
Norfolk,    Va. 

Flewelling.  Milton  F.,  Candidate,  Officers'  Training  School,  Naval 
-\uxiliary  Reserve,  Naval  Training  Station.  Pelhain  liny  Park. 
N'.  Y. 

IIaixes,  PHii.ir  G.,  Co.  E.  llL'th  Regiment.  U.  S.  Engineeis,  .\iiiiTic.-in 
Expeditionary    Forces,    France. 

Hathaway,  H.  K..  Lieutenant-Colonel.  Ordnance  Department.  N.  .\. 

Hayward,  H.  S..  Lieutenant  (.Junior  Orade),  U.  S.  Naval  Reserve 
Force. 

Hill.  Dudley  M.,  Private.  Co.  4.  Coasi  .\rtillery  Corps.  Fort  How- 
ard. Md. 

Hoffman,  J.  Roy,  Aviation  Sectiiin  of  the  Navy.  Massachusetts  Insti 
tute  of  Technology,  Boston, 

IIoYT,  Frank  W.,  Lieutenant,  Co.  C.  C.tli  T'.  S.  Engineers.  .Vmerican 
Expeditionary   Forces.   France. 

.Iarrett.  IIillard  W..  Chief  Quartermaster.  Xaval  .Aviation.  Inspec- 
tion  duty.    U.    S.   Navy. 

Kemble.  PARKER  H.,  U.  S.  Marines. 

Lance,  C.  C.  Lieutenant.  Engineer  Officers'  Reserve  Corps.  Co.  '>A, 
Engineer  Reserve  (Jfflcers'  Training  Camp.  Camp   Lee.   Va. 

Lk  Valley,  .Tohn  R.,  Ensign,  U.  S.  Naval  Reserve  Force,  Annapolis,  Md. 

Malune,  George  B..  Captain,  Engineer  Officers'  Reserve  Corps.  1st 
Regiment  Replacement  troops.  Engineers'  School.  Washington  Bar- 
racks,  Washington,  D.  C. 

.M.AGILL,  F.  R.,  Sergeant.  School  of  Motor  Transportation.  Camp  Ilola- 
bird.  Baltimore,  Md. 

.Matthew,  Robert  M,,  Private,  Co.  A,  30th  Regiment  Engineers, 
.American  Expeditionary  Forces.   I''rance. 

MooiiY.  Frederick  II.,  Captain,  Infantry  Depot,  116th  Battalion, 
(_'anadian   Infantry,   England. 

Morrison.  Barrett  W.,  Sergeant.  Battery  A.  1st  Battalion.  1st  Bri- 
gade.  Field  .-Vrtillery.  Camp  Jackson.   S..  C. 

.N'ewby,  H.  L.,  Private,  Aviation  Section  of  Signal  (?orps.  .\viation 
Camp.  Waco.  Tex. 

XicOLL,  William  L.,  First  Lieutenant'  Quarterinaster  Officers'  Ite- 
serve Corps,  office  of  Director  of  Storage  and  Traffic,  Washing- 
ton. D.  C. 

Pexrod,  E.  B,,  Meteorological  Section.  Signal  Corps,  U.  S.  .\rniy. 

Pettls,  John  fJ.,  Chief  Machinist's  Mate.  Aviation  Section,  U.  S.  Navy. 

Poirier,  .Austin  E.,  liMrstclass  Private.  .Meteorological  Section  of  the 
-Aviation  Section  of  the  Signal  Corps.  :id  Regiment.  :i:icl  Squadron. 
Waco.  Tex. 

Porter,  Raymond  E..  .Aviation  Section  of  Signal  Corps,  U.  S.  .\rmy, 
assigned  to  the  Aviation  Course.  .M.-issachusetfs  Institute  of  Tech- 
nology. 

Ritter,  Ralph  B.,  Second  Lieulenant,  Field  .\rtillery.  National  .\rniy. 
Camp   .Tackson.    S,   C. 

RowE.  Harold  E..  Private.  Troop  B.  :!(i:id  Cavalry.  Camp  Stanley,  Tex. 

RrssELL.  Troy.  Private.  Co.  C.  :Ulst  Machine  Gun  Bittalion.  .sMth 
Ldvision.  .Vmericau   Expediticuiary   I-'orees,   France. 

Semans.  F.  Wendell.  Second  Lieutenant.  .Aviation  Section,  Signal  OUi- 
cers'  Reserve  Corps,  ElliiiKion   Field.   Ilinston.  Tex. 

.Si'ENi'ER.  O.  G..  Captain.  i)th  B;if t.ilion.  I'citli  Engineers.  American  Ex- 
peditionar.v  Forces.   France. 

Spice,  C.  G..  Captain.  Ordnance  Officers'  Reserve  Corps,  Gun  Division, 
Washington.    D,    C. 

ViBDT,  H.  B..  Candidate,  Officers'  Training  School  tor  Steam  Engineers. 
Naval  .Auxiliary  Reserve,  Naval  Training  Station.  Pelham  Bin- 
Pa  rk.  X.  Y. 

A'oos.  FRED  W..  Cadet,  Officers'  .Artillery  Training  ScWiool,  .American 
Expeditionary  Forces,   Fi-anc-e, 

Wade,  .Alfred  D..  Headquarters  Troop,  78tli  Division.  Intelligence  Sec- 
tion.  .American    F^xpeditionary    Forces,    France. 

Wainwright.  -A.  A'..  Lieutenant.  I'.  S.  .Naval  Reserve  Force.  Bureau  of 
Steam  Engineering.  Xavy  Department. 


PERSONALS 


/N  these  columns  are  inserted  items  concerning  members  of  the  Society  and  their  professional 
activities.  Members  are  always  interested  in  the  doings  of  their  fellotv-members,  and  the 
Society  welcomes  notes  from  members  and  concerning  members  for  insertion  in  this  section.  All 
communications  of  personal  notes  should  be  addressed  to  the  Secretary,  and  items  should  be  re- 
ceived by  July  15  in  order  to  appear  in  the  August  issue. 


cHAX(;i;s  OF  position 

RoYCE  I..  BeebS  has  severed  his  couuectiuu  with  thf  I'.  S.  Raili- 
ator  Corporation,  of  Detroit,  Mich.,  to  enter  the  engineering  de- 
partment of  the  Bailey  Meter  Company. 

George  A.  Abmes,  formerly  engineer-in-chief,  Union  Iron 
Works  Company,  San  Francisco,  Cal.,  has  become  associated  with 
the  Moore   Shipbuilding   Company.   Oakland,   Cal. 

Charles  D.  Cro.ss  has  entered  the  employ  of  the  Machinery 
Utilities  Company.  Inc..  New  York.  He  was  until  recently  con- 
nected with  the  N.  Y.  C.  R.  R.  Company,  New  York,  iu  the  capac- 
ity of  assistant  night  foreman. 

Burt  C.  We-^r,  formerly  identified  with  the  Tube  Company, 
I^orain,  Ohio,  in  the  capacity  of  estimator,  has  become  affiliated 
with  the  ordnance  department  of  the  U.  S.  S.  Corporation,  Am- 
bridge,  Pa. 

George  P.  Sox.x.  until  recently  engineer  with  the  Bridgeport 
Brass  Company.  Bridgeport,  Conn.,  has  accepted  a  similar  position 
with  the  National  Conduit  and  Cable  Company.  Ha.stiugs.  N.  Y. 

L.  K.  Siixcox  has  assumed  the  position  of  master  car  builder 
of  the  Milwaukee  Shops  of  the  Chicago,  Milwaukee  and  St.  Paul 
Railway  Company.  He  was  formerly  mechanical  engineer  with 
the  Illinois  Central  Railroad,  Chicago,  111. 

Nou.MAK  G.  Reixicker  is  no  longer  connected  with  the  New 
York  Edison  Company,  as  assistant  to  chief  engineer,  having  be- 
come associated  with  the  power  department  of  the  Du  Pont  Engi- 
neering Company  at  Nashville.  Tenn. 

K.  M.  iRWix  has  resigned  his  position  with  the  betterment 
division  of  the  Stone  and  Webster  Engineering  Corporation,  Bos- 
ton, Mass.,  to  take  a  position  with  Perry  Barker,  fuel  engineer  of 
the  same  city. 

Harry  V.  HuxT.  until  recently  general  superintendent  of  the 
Consolidated  Press  Company,  Hastings,  Mich.,  has  assumed  the 
duties  of  general  manager  of  the  O'Neil  Iron  Works.  Buffalo.  N.  Y. 

Abthttr  S.  Robinsox  has  left  the  employ  of  the  Hyatt  Roller 
Bearing  Company.  Harrison,  N.  J.,  and  has  become  afliiiated  with 
the  Naval  Aircraft  Factory,  League  Island,  Philadelphia,  Pa.,  iu 
the  capacity  of  engineer. 

Maurice  F.  Ricuardson.  formerly  plant  manager  of  the  Arl- 
ington Company,  has  assumed  the  position  of  manager  of  the  Eas- 
ton  Car  and  Construction  Company,  Easton,  Pa. 

Henby'  Cave  has  left  the  employ  of  the  Davis-Bournonville  Com- 
pany, Jersey  City,  N.  J.,  where  he  held  the  position  of  director  of 
technical  research,  and  has  become  production  manager  of  the 
S.  K.  F.  Ball  Bearing  Company,  of  Hartford,  Conn. 

William  A.  Drewett.  superintendent  of  the  M.  T.  Davidson 
Company,  Brooklyn,  N.  Y.,  has  assumed  the  duties  of  vice-presi- 
dent and  general  manager  of  the  Providence  Engineering  Corpora- 
tion. Providence,  R.  I. 

R.\YM0ND  A.  Cole,  formerly  engineer  with  Robert  T.  Pollock 
Company,  Boston,  Mass.,  has  entered  the  employ  of  the  Colt's 
Patent  Fire  Arms  Manufacturing  Company.  Hartford,  Conn,,  in 
the  capacity  of  engineer  in  the  machine-gun  department. 

Sidney  C.  Singer,  formerly  superintendent  of  distribution,  Syra- 
cuse Lighting  Company,  Syracuse,  N.  Y.,  has  become  associated 
with  the  Omaha  Gas  Company,  Omaha,  Neb. 

Irwin  H.  Benny  has  resigned  his  position  as  superintendent 
with  the  A.  H.  Fo.x  Gun  Company,  of  Philadelphia,  Pa.,  to  accept 
a  similar  position  with  the  Westinghouse  Electric  and  Manufae- 
rering  Company,  Lester,  Pa. 


Palmer  St.  Claib,  formerly  affiliated  with  the  E.  I.  du  Pont  de 
Nemours  and  Company,  City  Point,  Va.,  in  the  capacity  of  experi- 
mental engineer,  has  become  identified  with  the  Air  Nitrates  Cor- 
poration, of  New  York. 

Philip  M.  Guba  has  resigned  his  position  with  the  Jones  and 
Laughlin  Steel  Company,  Pittsburgh,  Pa.,  to  accept  the  position 
of  New  York  sales  manager  for  the  Donner  Steel  Company. 

George  E.  Hagemann.  until  recently  instructor  of  mechanical 
engineering,  University  of  Penns.vlvania,  Philadelphia,  Pa.,  has 
become  affiliated  with  the  Warren  Foundry  and  Machine  Com- 
pany. Phillipsburg,  N.  J.,  in  the  capacity  of  draftsman  and  engi- 
neer. 

Robert  H.  Wallace  has  become  associated  with  the  Savage 
Arms  Corporation.  Utica.  N.  Y.  He  was  formerly  connected  with 
the  AJignum  Products  Company.  South  River.  N.  J.,  in  the  capac- 
ity of  factory  manager. 

S.  R.  Hltnter  has  resigned  as  superintendent  of  the  gas-engine 
department  of  the  Fairbanks  Morse  Manufacturing  Company,  Be- 
loit.  Wis.,  to  become  associated  with  the  American  Rolling  Mill 
Company,  Middletown,  Ohio,  as  supervisor  of  production. 


ANNOUNCEMENTS 

D.  W.  Bbunton,  of  Denver,  Colo.,  has  been  elected  a  member 
of  the  U.   S.  Naval  Consulting  Board. 

Major  E.  S.  Lea,  Ordnance  Reserve  Corps,  has  been  relieved 
from  duty  at  his  own  request,  after  having  served  for  the  last 
year  as  chief  inspection  officer  of  artillery  ammunition,  at  the 
Frankford  Arsenal,  and  will  resume  practice  as  a  consulting  engi- 
neer, specializing  on  artillery-ammunition  inspection  and  pro- 
duction. 

Harold  B.  ^'IEDT  has  resigned  his  position  as  assistant  super- 
intendent of  the  radium  extraction  plant  of  the  Radium  Luminous 
Materials  Corporation.  Orange,  N.  J.,  and  has  entered  the  Officers' 
Training  School  for  Steam  Engineers,  in  the  Naval  Auxiliary  Re- 
serve, and  is  at  present  stationed  at  Pelham.  N.  Y. 

Walter  V.  Turner,  manager  of  engineering  of  the  Westing- 
house  Air  Brake  Company,  Wilmerding,  Pa.,  has  had  the  degree 
of  Doctor  of  Engineering  conferred  upon  him  by  the  University 
of  Pittsburgh,  at  their  annual  commencement,  in  recognition  of 
his  valuable  services  to  the  engineering  profession  and  to 
humauitj". 

George  M.  Brill  has  recently  resigned  his  commission  as 
Major  in  the  Ordnance  Reserve  Corps  to  take  up  the  general 
matter  of  Requirements  for  the  Emergency  Fleet  Corporation.  He 
will  continue  to  be  located  in  Washington,  since  his  duties  neces- 
sitate the  maintenance  of  a  number  of  points  of  contact  with 
other  war  activities,  such  as  army,  navy,  railroad  administration, 
allied  purchasing,  etc..  in  the  joint  stud.v  of  all  requirements  for 
the  purpose  of  avoiding  interference  and  maintaining  equilibrium 
between  Suppl.v  and  Demand. 

Louis  A.  de  Cazenove  has  assumed  the  duties  of  chief  en- 
gineer of  the  National  Tractor  Company,  and  supervising  engineer 
of  the  French  American  Constructive  Company. 

George  F.  Pettinos  has  severed  his  connections  with  the  firm 
of  Pettinos  Brothers,  Philadelphia,  Pa.,  which  he  established  iu 
1S92.  and  is  now  in  busines  for  himself,  following  the  same  lines 
of  business,  namel.v.  foundry  supplies,  iron  and  steel,  molding 
sands  and  gravel,  and  graphite,  both  foreign  and  domestic. 

Harry  C.  Wootton  has  become  associated  with  the  Nordyke 
and  Marmou  Company,  of  Indianapolis.  Ind. 
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Walter  P.  Wells,  vice-presideut  and  general  managei-  of  the 
Edison  Electric  Illuminating  Company  of  Brooklyn,  has  been 
elected  president  of  the  National  Electric  Light  Association. 

Tufts  College  has  conferred  the  honorary  degree  of  Doctor  of 
Science  upon  Major  Ralph  D.  MER,snoN,  a  member  of  the  Naval 
Consulting  Board  and  formerly  assistant  professor  at  Ohio  State 
University. 

Arthur  B.  Babbitt,  who  for  the  past  six  years  has  been  head 
of  the  Department  of  Drawing  and  Design  at  Wentworth  Insti- 
tute, Boston,  Mass.,  has  resigned  that  position  to  become  general 
manager  of  the  Kent  Machine  Company,  Kent,  Ohio. 

E.  O.  EsTwiNG  has  resigned  the  position  of  management  engi- 
neer with  the  Remington  Typewriter  Company,  tor  a  position  as 
prod\iction  manager  with  the  Free  Sewing  Machine  Company, 
Rockford.  111. 

Milton  F.  Flewelling,  Jr.,  has  resigned  as  chief  draftsman 
of  the  Ashton  Valve  Company,  Boston,  Mass.,  and  has  enlisted 
in   the   United   States  Navy. 


APPOINTMENTS 

O.  R.  Randolph  has  been  appointed  engineer  inspector  for  the 
State  Corporation  Commission  of  Virginia. 

Harry  Himelblatj  has  been  appointed  representative  of  the 
Baltimore  territory  for  the  American  Steam  Conveyor  Corporation, 

E.  Logan  Hill,  of  New  York,  has  been  appointed  secretary  of 
the  United  States  Shipping  Board  Commission  on  Port  and 
Harbor  Facilities.  Mr.  Hill  was  formerly  assistant  to  the  gen- 
eral manager  of  the  Erie  Railroad  and  affiliated  lines,  and  Vv-as 
granted  leave  of  absence  from  June  10  to  serve  on  the  above  com- 
mission, which  was  appointed  for  the  purpose  of  improving  port 
and  terminal  facilities  to  the  end  that  ships  may  be  unloaded, 
repaired,  bunkered  and  reloaded  with  the  minimum  loss  of  move- 
ment and  time. 

Prof.  D.  S.  Kimball,  of  Cornell  University,  has  been  appointed 
acting  president  of  Cornell  University  during  the  absence  of  Presi- 
dent Schurman,  who  will  shortly  sail  for  France,  where  he  will 
address  the  soldiers  in  the  camps. 


NECROLOGY 

CAPTAIN  OSCAR  JOHN  MAY 

Oscar  John  May,  Captain  in  the  Signal  Corps,  United  States 
Army,  died  on  May  22.  1918,  at  the  Washington  Sanitarium, 
Takoma  Park,  Washington,  D.  C. 

Captain  May  was  born  on  May  15,  1878,  in  Chicago,  111.,  and 
was  educated  in  that  city  and  graduated  from  the  Lewis  Institute. 
From  1900  to  1911  he  worked  with  E.  B.  Ellicott,  electrical  engi- 
neer for  the  Sanitary  District  of  Chicago,  in  various  capacities — 
as  operating  engineer,  constructing  engineer  and  as  superintendent 
of  the  Sanitary  District  Power  House,  Loekport,  111.  As  super- 
intendent he  installed  two  of  the  (iOOO-hp.  hydraulic  turbines  and 
generators  with  the  necessary  electrical  equipment,  having  under 
his  direction  a  large  force  of  lubrication  engineers  for  the  develop- 
ment of  advanced  lubrication  practice.  He  was  next  associated 
with  the  Texas  Company,  first  as  operating  and  testing  engineer. 
and  later  as  chief  engineer  of  the  Chicago  district,  supervising 
practical  testing  and  research  work  on  lubricants.  In  191-1  he 
was  made  assistant  superintendent  of  the  company  and  given 
charge  of  the  designing  and  rearranging  of  mechanical  conditions 
directly  affected  by  lubrication. 

Captain  May  entered  the  Service  in  June  1917  as  a  captain  in 
the  Engineers'  Reserve  Corps,  and  was  recomraissioned  as  a  Cap- 
tain in  the  Signal  Corps  in  November  1917  and  was  assigned  to 
the  Lubrication  Department.  He  had  full  charge  of  the  experi- 
mental work  necessary  iu  the  preparation  of  specifications  cover- 
ing lubricating  oil  for  aeronautic  engines,  necessitating  very  elab- 
orate tests  at  the  Washington  Navy  Y'ard,  where  he  had  under 
his  direction  a  corps  of  army  and  navy  engineers.  Very  import- 
ant work  was  also  carried  on  under  his  personal  supervision  at 
the  altitude  testing  laboratory  of  the  Bureau  of  Standards,  where 
in  the  first  consecutive  tests  made  Captain  May  stood  continuously 
a  watch  of  sixty-five  hours,  indicating  his  remarkable  physical  en- 


durance and  the  tremendous  interest  and  conscientious  responsi- 
bility he  felt  in  the  work.  He  had  full  charge  of  the  lubrication 
engineers  and  oil-house  men  recently  established  in  the  various 
aviation -fields  iu  this  country,  and  also  of  the  special  experimental 
testing  work  in  connection  with  lubricants  ami  fuel  at  Dayton, 
Ohio,  and  at  the  various  manufacturing  plants. 

As  an  indication  of  the  appreciation  of  Captain  May's  ability 
and  service  he  was  recommended  by  the  Chief  of  the  Lubrication 
Department  early  iu  February  for  promotion  to  the  rank  of  Major. 

He  was  a  member  of  the  National  Association  of  Stationary 
Engineers.     He   became   a   member  of  our   Society   in    1914. 

MATTHEW  ANDEN  SYKES 

Matthew  A.  Sykes  was  born  on  March  26,  1805,  in  Wallingford, 
Pa.  His  early  education  he  obtained  in  the  schools  of  Delaware 
County,  Pa. ;  later  he  took  several  courses  in  the  evening  schools 
o^  Philadelphia.  He  was  graduated  from  The  Franklin  Institute, 
his  course  there  being  in  mechanical  drawing. 

Fom  1880  to  1890  Mr.  Sykes  worked  with  the  Baldwin  Loco- 
motive Works,  Philadelphia,  where  he  first  served  his  apprentice- 
ship and  was  advanced  to  the  position  of  contractor  and  then  of 
foreman  on  production.  For  a  short  period  in  1890  he  was  con- 
nected with  the  Midvale  Steel  Co.,  Philadelphia,  as  foreman  in 
charge  of  the  production  work.  He  left  this  firm  to  take  a  posi- 
tion with  Goodell  &  Waters  Co.,  manufacturers  of  woodworking 
machinery  in  Philadelphia,  where  he  directed  the  designing  and 
making  of  tools  and  planned  the  work  throughout  the  shop.  In 
1892  he  became  foreman  with  Bement.  Miles  Co..  Philadelphia, 
and  directed  the  buildiug  of  special  machinery.  His  next  posi- 
tion was  with  the  Sprague  Electric  Elevator  Co..  New  York,  as 
superintendent  of  their  New  York  and  Watsessing,  N.  J.,  plants 
and  of  construction  on  the  installation  of  electric  elevators.  In 
1.896  he  became  superintendent  of  construction  in  the  New  York 
office  of  Morse,  Williams  &  Co.,  Philadelphia,  and  installed  all 
kinds  of  hydraulic,  electric  and  belt-power  elevators  in  the  metro- 
politan district.  The  year  1897  to  1898  he  spent  with  the  Metro- 
politan Electrical  Construction  Co.,  on  the  installation  of  electric 
elevators  in  New  York  City.  In  1898  he  became  associated  with 
the  Otis  Elevator  Co.,  New  York,  as  assistant  superintendent  of 
construction,  installing  hydraulic  and  electric  elevators,  and  for 
six  months  was  superintendent  of  construction  at  the  Pittsburgh 
office  of  the  company.  Mr.  Sykes  left  the  Otis  Elevator  Co.  in 
1905  to  become  superintendent  of  construction  with  the  Standard 
Plunger  Elevator  Co.,  Worcester.  Mass.,  of  their  New  York  and 
Toronto  offices  on  the  installation  of  plunger  and  electric  elevators. 
After  six  years  with  this  company  he  was  for  two  years  superin- 
tendent of  construction  of  the  Ourney  Elevator  Co.,  and  for  about 
a  year  with  the  Westinghouse  Co..  Schenectady.  N.  Y'.,  as  super- 
intendent of  their  plant  manufacturing  agricultui'al  machinery, 
srain  separators,  steam  tractors,  locomotive  stokers,  etc.  In  1915 
Mr.  Sykes  accepted  a  position  with  the  Remington  Arms  Co.,  Eddy- 
stone,  Pa.,  as  superintendent  of  the  division  on  production  work  of 
British  rifles.  At  the  time  of  his  death  he  was  superintendent  of 
the  erection  shop  of  the  Baldwin  Locomotive  Works,  Eddystone,  Pa. 

Mr.  Sykes  became  a  member  of  the  Society  in  1917.  He  died 
on  March  10.  191S. 


GOLDWIN  STARRETT 

Goldwin  Starrett  was  born  on  September  29,  1874.  in  Lawrence, 
Kan.  He  was  graduated  from  the  University  of  Michigan  in 
189-1  with  the  degree  of  B.  S.  in  mechanical  engineering  and  spent 
the  follinving  four  years  in  the  office  of  D.  H.  Burnham,  Chicago, 
III.,  architect,  as  architectural  draftsman  and  assistant  mechanical 
engineer.  In  189.S  he  became  superintendent  and  assistant  man- 
ager in  the  New  York  office  of  the  George  A.  Fuller  Co.,  where  he 
remained  for  about  two  years,  leaving  to  take  the  position  of  sec- 
retary and  assistant  general  manager  of  the  Thompson-Starrett 
Co.,  New  York.  While  with  this  firm  he  did  a  vast  amount  of 
mechanical  work  in  the  construction  of  commercial  and  office  build- 
ings. In  1904  Mr.  Starrett  became  vice-president  of  the  E.  B. 
Ellis  Granite  Co..  Northfield,  Vt..  which  position  he  occupied  for 
four  years  when  he  became  the  senior  member  of  the  architecural 
firm  of  Starrett  &  Van  Vleck,  designers  of  many  large  and  im- 
portant buildings  in  New  l^ork. 

Mr.  Starrett  was  a  member  of  the  American  Institute  of  Archi- 
tects and  also  of  the  Architectural  League.  He  became  a  mem- 
ber of  the  Society  in  1914.     He  died  on  May  9,  1918. 


CANDIDATES  FOR   MEMBERSHIP 


TO  BE  VOTED  ON  AETEK  AUG.  10 


BELOW  is  the  list  ot  t-aiulidates  who  have  tiled  applications 
since  the  date  of  the  last  issue  of  The  Journal.  These 
are  classified  according  to  the  orades  for  which  their  ages 
qualify  them,  and  not  with  regard  to  professional  qualiheations, 
i.e.,  the  ages  of  those  under  the  first  heading  place  them  under 
either  Member,  Associate  or  Associate-Member,  those  in  the 
next  class  under  Associate  or  Associate-Member,  those  in  the 
third  class  under  Associate-Member  or  Junior,  and  those  in  the 
fourth  under  Junior  grade  oidy.     Applications  for  change  of 


grading  are  also  posted.  Total  number  of  new  applications,  82. 
I'he  Membership  Committee,  and  in  turn  the  Council,  urge 
the  members  to  scrutinise  this  list  with  care  and  advise  the 
Secretary  jjrom'ptly  of  any  objections  to  the  candidates  posted. 
All  correspondence  in  this  regard  is  strictly  confidential.  Un- 
less objection  is  made  to  any  of  the  candidates  by  Aug.  10, 
and  provided  satisfactory  replies  have  been  received  from 
the  required  number  of  references,  they  will  l)e  balloted  upon 
bv  the  Council.     Those  elected  will  be  notified  about  Aug.  15. 


NOTE.      The   Council   desires   to   impress   upon    applicants   for   membership    that   under   the    present 
national  conditions  the  procedure  of  election  of  members  may  be  slower  than  under  normal  conditions. 


NEW    .VITLICATIONS 

flTOR    C0NS1DEU.\TI0X    .\S    MEMBER.   ASSOCI.\TE    OR 
.\^S.SO^IATE- MEMBER 

Alabama 

N.\c;EL,  Theodore,  Resident  Engineor. 
Chemical    Construction    Co..  .SbcffieUl 

Colorado 

KNOWLES.  E.4Lpn  R.,  .Superintendent. 
Construction  and  Operation,  Tlie  Oura.v 
Consolidated  &  Reduction   Co..  Oura.v 

Coniiefticut 

HALPIX,   James   F.,    Superintendent.   Tube 

and    Rod    Mills,    Bridgeport    Brass    Co.. 

Kridgi'porl 

rUinoi!9 

OOTTSCHAU,  Christian  M.,  Chief  De- 
signer. Tlie  Service  Machine  Corpora- 
tion. Chicago 

THALEG.  OscAE  E.,  District  Sales  Man- 
ager, P.  &  M.  Dept.,  Worthington  Pump 
&  Mchy.   Corp..  Chicago 

PLAGWIT,  Eric.  Treasurer  and  Secretary. 
The  Heine  Chimney  Co.,  Chicago 

WILL.\RD.  Do.NALD  E.,  Vice-President  and 
Secretary,    Decatur    Malleable    Iron    Co.. 

Decatur 

Indiana 

CLINE,  Benjamin  .J.,  General  Superin- 
tendent. Aeroplane  Eng.  Division,  Nor- 
dyke   &   Marmon    Co.,  Indianapolis 


Maryland 

DEDMAX.  Bryant,  Engineer,  Poole  Engi- 
neering &  Machine  Co.,  Baltimore 

Massachusetts 

DOOLITTLE.  Fred  E..  Superintendent. 
Knox   Motors    Company.  Sprlngfiehl 

KIRMES,  Edwin  W.,  Engineer  with  Wal- 
worth  English   Flett  Co.,  Boston 

LIVERMOEE,  Joseph  P.,  Giving  advice 
and  testifying  as  mechanical  expert  in 
patent  litigation.  Boston 

OSGOOD,  Harry  E.,  Sales  Engineer,  San- 
ford    Riley    Stoker   Co..  Worcester 

PICKELS.  Robert  F.,  Proprietor,  Watts 
Regulator  Co..  Lawrence 

PRARAY,  Charles  W.,  Mill  Engineer  and 
Architect.  New    Bedford 

SAWTELL.  William  H.,  Superintendent. 
Worcester    Shock    .\bsorber   Co., 

Worcester 

STETSON.  Georoe  W.,  Sales  Agent.  Power 
Plant    Equipment,  Boston 

WAITE.  Lorenzo  E.,  General  Superin- 
tendent of  Becker  Milling  Mch.   Co., 

Boston 

WICKSTROM.  Han.s,  Grinding  Machinery 
Salesman.    Norton    Grinding    Co., 

Worcester 


Missouri 

KEY,     Fred,     Vice-President    and     General 
Jlanjiger,    Key    Boiler    Equipment    Co., 

St.    Louis 
SOLOMON,   Charles    R.,    Chief   Draftsman 
and    Designer,    Unite<l    Iron    Works    Co., 
Kansas  City 
WISELOGEL.     Robert     F.,     Second     Vice- 
President,     John     Nooter     Boiler    Works 
Co..  St.  Louis 

New  Uanipsiiire 

DOWNTON.      Charles      E..      Employment 
Manager.    The    Atlantic    Corporation. 

Portsmontli 


New   Jerse.v 

FINKEN.  Walter  S..  Resident  Engineer. 
Baker.    Smith  &  Co..  .Morgan 

MacARTHUR.  Donald.  Manager.  Seaboard 
By-Product  Coke  Co.,  Jersey  City 

SNEDIKER.  Walter  J.  E.,  Manager,  Ring- 
wait  Linoleum  Works,       New  Brunswick 

T.\YLOK.  Knox,  President,  Taylor-Whar- 
ton Iron  &  Steel  Co.,  High  Bridge 

TRACY,  Homer  D.,  Engineer,  Robins  Con- 
veying Belt  Co.,  River   Edge 

New  York 

CL.VRKE,  Vincent  A.,  Special  Engineer, 
Niles-Bement-Pond    Co..  New    York 

COTTON,  HOWARD  W.,  President.  H.  W. 
Cotton.    Inc..  New    York 

COZENS,  ALFRED  E.,  Outside  Chief  Engi- 
neer.   Standard    Shipbuilding    Corp., 

Shooters   Island 

FREELAND.  WiLLARD  E.,  Associate  Edi- 
tor,  "  The  Iron  Age."  New   York 

GOBIN,  Andr6  F..  Mechanical  E>raftsman. 
U.S.    Navy   Yard,  New   York 

H.VTCH.    Mellen    C,    Assistant    to    Presi- 
dent,   Locomotive    Pulverized    Fuv\    Co., 
New    York 

McCLELLAN,  GEORGE  F..  Inspecting  Engi- 
neer of  public  utility  properties,  Henry 
L.  Doherty  &  Co..  New  York 

MINER,  Robert  I..  Assistant  to  General 
Superintendent.    The   Bossert    Corp.. 

rtica 

PATTERSON,  Duncan.  Vice  ■  President. 
Foamite   Fire   Extinguisher    Co.. 

New    York 

ROBERTS.  William  E..  Checker.  Wil- 
putte    Coke   Oven    Corp.,  New    York 

RODEMEYER,  Henry.  Superintendent. 
Cook    Spring   Co..  New    Y'ork 

TROXELL.  Edgar  R..  Jr.,  New  York  Sales 
Manager.   Spencer  Heater  Co..  New  York 

VAN  FLEET.  Herman,  Engineer  in 
charge.  Liquid  Air  Division,  Air  Nitrates 
Corp.,  New    York 

North   Carolina 

WHITE.  Gilbert  C,  Consulting  Engineer. 
Gilbert   C.   White,  Iiurham 
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Ohio 

SKINNER,  Ora.mel  II..  Engineering  Exec- 
utive, Airplane  Engineering  Dept., 
Bureau  of  Aircraft  Production,  McCook 
Field.  Dayton 

Pennsylvania 

BACH,  George  W.,  General  Manager. 
Union    Iron    Works.  Erie 

BRAMWELL,  Joseph  W.,  Manager,  Bos- 
ton Office  of  American  Bronze  Corpora- 
tit-ui.  Berwyn 

McGinn.  Michael  J..  Superintendent, 
American   Insulation  Co..        Philadelphia 

Washington 

ABELL.  Ashel  C.  .\ssistant  Professor  of 
Mechanical  Engineering.  Washington 
State    College,  Pullman 

Cuba 

DALE.  William  J..  Chief  Engineer  in 
charge  of  Power  Installations.  Minas 
de   Mathahambre,  Pinar  del    Rio 

Holland 

V.\N  DIJK.  Jan  Willem.  Dr..  Managing 
Director    of    J.    W.    Brouwersplein    2. 

.Amsterdam 

India 

AVEl',  Harry  T.,  Professor,  Ewing  Chris- 
tian College,  Allahabad 

Italy 

DE  LACOURT,  Alberto  F.,  Engineer,  Con- 
seil  de  la  SocietS  Ansaldo.  Genoa 


I'OR    consideration    as    associate    or    asso- 
ciate-member 

Connecticut 

SCHLEITER.  Norman  H.,  Secretary.  Su- 
perintendent and  General  Manager. 
Meriden    Press   &    Drop   Co..  Meriden 

New  York 

SMITH,  William  H.  C.  Sugar  Machinery 
Engineer,    Buyer,    W.    R.    Grace    &    Co.. 

New   York 

Pennsylvania 

B.\RKLEY,  John  F.,  Assistant  Efficiency 
Engineer,  Carnegie  Steel  Co.,  E.  T. 
Works.  Braddock 

EBY.  Samuel  E.,  Master  Mechanic.  Ameri- 
can Steel  Films,  care  of  Thurlow  Works, 

Chester 
HEIMPEL.    Earl    F..    Assistant    M.    M.    of 
Rolling  Mill,   Bethlehem    Steel   Corp.. 

Bethlehem 


for  coxsider.ation  as  associ.ite-member  or 

JUNIOR 

California 

KITSON,  Frank  C,  Junior  Engineer  with 
the  U.S.  Shipping  Board.  Emergency 
Fleet   Corporation,  San    Francisco 


July 
1918 


Conncrticut 

la.KLiHII.L.      Thomas.  Fumiian      Dept., 

.M.E.T.L..    liemiugton  Arms    U.M.C.    Cii.. 

Inf..  Lii'idgcport 

Illinois 

NKWTDN'.  Leoxahd  v..  Suporvisldii  of 
Eciiiipment,    The    Texas    Co..  Chicago 

.M.VDISON,  ItirnARO  D.,  Chief  Drattsmau. 
Iiiilianapolis  tiffice.  Ordnance  Kngiueer- 
ing    Bureau.  IndiauapoHs 

Maryland 

BU8TOS.  E.NUiQiE.  Assistant  Engineer, 
Mechanical  Engineer,  Baltimore  Copper 
Works,  Baltimore 

iVlashiicliusetts 

Ali.MOUR,  William  W.,  Vice-l'residciit  and 

Superintendent      of      .\rmour's      I'attern 

Shop    Co.,  Worcester 

STEVENS.     Harold    F.,     School     Teacher. 

.lunior  Master.   H.vde   Park   High   Scho.jl. 

Il.vde    Park 

Xew  York 

BEWLEY.  William  E.,  Manager.  Inter- 
Continental    Machinery    Corporation. 

New   York 
Caldwell.     William     E..      Chemist.      The 
United    Electric   Light   &    Power   Co., 

New    York 

FELLOWS,   Omx   B..   Vice-President,    Ideal 

Wrapping    Machine    Co..  Middlefown 

Venns.vlvania 

PRlKliE.N.  TiiEODOUE  M.,  First  Lieuten- 
ant. Ordnance  Department,  R.C.,  Frank- 
ford    .A.r.senal,  Philadelphia 

.SLEEMAN,  Earl  C,  Chief  Draftsman, 
Monessen  Plant,  Pittshurgh  Steel  Prod- 
ucts   Co.,  Monessen 

Wisconsin 

KNOCKE,  Louis  T..  Testing  Engineer. 
Waukesha  Motor  Co.,  Waukesha 


FOR    CONSIDERATION    AS   JUNIOR 

Alabama 

HARTLEY,  .\lbert  O..  Si)ecial  Engineer- 
ing work  for  Capt.  C.  G.  Landes,  U.S. 
Nitrate    Plant,    No.    1.  ShetlieUl 


SOCIETY  AFFAIRS 

Colorado 

.lollXSON,  Edwix  C,  Student  Kra<luate. 
Colorado    .Kgricull  oral    College.       Ipcmvit 

Connecticut 

BISHOP,  William  K..  Junior  Engineer. 
<lage  Depl.,  Remington  Arms, 

McKEON,  E.  .lAME-s,  Designing  Draftsman, 
Remington    .\rms   Co..  Bridgeport 

MOORE,  Henuv  II.,  T.iol  designer,  Libert.v 
Ordnance   Co..  Bridgeport 

District  of  Columbia 

ElCHLER,  Edward.  Aeronautical  De- 
signer, Bureau  of  Construction  &  Re- 
pair.   Navy    Depf..  Washington 

Illinois 

VONACHEN,  Frank  .7..  lid  Lieutenant. 
Ordnance  Dept.,  N.A..  Rock  Island  Ar- 
senal. Rock  Island 

New   York 

l'..\KEH,  Roland  H.,  Ensign.  U.S.N.R.F.. 
U.S.S.  Mt.  Vernon.  New  Y'ork 

MERCNER,  Raymond  C,  Designing  (Re- 
search Design),  Western  Electric  Co., 
Inc.,  New  Y'ork 

Ohio 

KNOX.  Carlos  C.  Assistant  Inspector  of 
Engineering    Material,    U.S.N..    Cleveland 

SNl'DER,  Homer  R.,  Foreman  at  The 
lless-Snyder  Co.,  Massillon 

Peniis.vlvaria 

MARQUARDT.  William  C,  Assistant  Su- 
perintendent.   Nelson    Valve   Co.. 

Philadelphia 

UIILENHAUT,  Fritz.  III.  With  Duquesne 
Light    Co.,  Pittsburgh 

Texas 

ELSEY,  George  W.,  2d  Lieutenant,  R.M.A., 
A.S.S.R.C.,  Camp  Dick.  Dallas 


APPLICATIONS  FOR  CHANGE  OF 
GRADING 

promotion  from   junior 

Colorado 

KRAEMER,    Milton,    Consulting   Engineer 
and    General    Manager.    Standard    Potash 
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Co.,    Senior    Member    of    Firm    Kraemer 
&    Schwarz    (Reinstatement),  Denver 

Georgia 

GREEN.  John  S.,  Superintendent,  South- 
ern Iron  &  Kijuipment  Co.  (Reinstate- 
ment), .\tlanta 


MassacliiisettN 

GIFFORD.  Glxmc.iE  N..  Assistant  Plant 
Engineer,   .Vnn-rican    Printing  Co., 

r'all    River 

PEPPER,  Che.ster  L.,  Agent  in  charge  of 
Industrial  Education.  Mass.  Board  of 
Education,  Boston 

New   Y'ork 

Mo\T.\GUE.  Charles  E.,  Mechanical  En- 
gineer,  The  Engelberg  HuUer  Co., 

Syracuse 
BOBBINS,     Walter    C.     Motor    Engineer. 
Curtiss    -Veroplane    &    Motor    Corp.. 

Biilfalo 

Canada 

CARISS,  Carington  C,  Superintendent. 
4.0-in.  Shell  Dept.,  Waterous  Engrg.  Wks. 
Co.,    Ltd.,    Brantford,  Ontario 


TROMOTION     from     ASSOl'l  ATE-M  E.MBER 

Minnesota 

B.IOKGB.  OSCAR  P...  Chief  Engineer,  Cl.vde 
Iron  Works,  Duluth 

New  Y'ork 

STAEGE,  Stephen  A.,  Consulting  Hy- 
draulic and  Electrical  Engineer,  Light 
&   Power   Building,  Watertown 


SUMMARY 

New     applications 82 

Applications   for   change   of  grading....  — 

Promotion    from    Associate-Member, 2 

Promotion    from    Junior 7 

Total 91 


EMPLOYMENT  BULLETIN 

1^ HE  SECRETARY  considers  it  a  special  obligation  and  pleasant  duty  to  make  the  office  of  the 


I 


Society  the  medium  for  assisting  members  to  secure  positions,  by  putting  them  in  touch  with 


special  opportunities  fur  which  their  training  and  experience  qualify  them,  and  for  helping  any 
one  desiring  engineering  services.     The  Society   acts   only   as   a    clearing   house    in   these   matters. 


(JOVERNMENT  POSITION'S 

Stuin/j.s  HhouM  he  hiclosfd  for  trtinamittnl 
of  appUcntions  to  adre-rtisers ;  non-incn\hcr» 
should  (inompanii  applications  with  n  letter 
of  refereiife  or  introdKction  from  a  memher ; 
such  reference  letter  icill  he  filed  irith  tin 
Society  records. 

Members  appljiintj  in  person  for  Oorern- 
ment  positions  at  such  places  as  Navji  Yards 
should  invariahly  make  appointments  before- 
hand hy  letter,  telephone  or  telegraph,  and 
arrange  to  have  passes  or  the  equivalents  so 
that  theg  can  gain  entrance.  In  this  trag 
they  will  avoid  disappointment. 

TECHNICAL  WRITERS  to  visit  colleges 
and  technical  schools  and  write  up  courses 
to  be  used  by  the  Government  in  the  train- 
ing of  about  90,000  men  during  the  coming 
summer   months.      2620. 

HIGH-GRADE  EXECUTIVE  for  ship-con- 
struction   plant    in    the    South  :     capable    of 


assuming  responsibility  for  oversight  of  new 
construction  both  for  wood  and  cement  ships 
and  supervision  of  the  operation  of  the  prop- 
erty under  the  direction  of  a  president  or 
general  manager.  Compjiny  is  prepared  to 
pay  generous  salary  to  right  man  and  will 
consider  giving  him  an  interest  in  the  prop- 
erty if  he  demonstrates   his  .ability.      2621-A. 

ASSISTANT  to  the  above  executive. 
2621-B. 

STATISTICIAN  for  Fuel  Administration 
to  keep  records  of  events  in  Washington, 
to  design  and  organize  the  Statistics  Depart- 
ment for  his  work,  to  keei)  records  of  State 
operations  and  present  these  facts  graphi- 
cally.     Location.   Washington.      2622. 

FOUR  MEN  FOR  FUEL  ADMINISTRA- 
TION ;  technical  educatiou  not  essential ;  of 
pronounced  executive  ability  to  take  charge 
of  a  group  of  five  States  and  report  their 
affairs  to  Washington.     2623. 


SUBMARINE  FORCE,  U.   S.  NAVY.     It  is 

desired  to  call  the  attention  of  young  men 
who  have  had  technical  training  and  experi- 
ence to  the  tact  that  their  abilities  can  best 
be  put  at  the  servi<'e  of  the  country  by 
selecting  a  branch  of  service  in  which  their 
special  iiualltications  will  be  of  the  greatest 
use. 

The  Submarine  Force  of  the  United  States 
Navy  requires  the  services,  as  ofBcers  on 
board  submarines,  of  young  men  who  have 
had  technical  training  in  mechanical  and 
electrical  engineering  and  who  have  had 
experience  in  these  professions.  It  is  in- 
tended to  enroll  a  number  of  such  men  as 
provisional  ensigns  in  the  Naval  Reserve 
Force,  give  them  a  course  of  instruction  in 
deck  duties  at  Annapolis  and  a  course  in 
submarine  work  at  New  London.  Those  who 
successfully  pass  these  courses  will  then  be 
sent    on    board    submarines   for   regular   duty. 

It  is  requested  that  any  men  who  desire 
this  duty  and  who  are  qualified  as  below 
outlined    send   their   names    and    addresses   to 
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the   Commander    Submarine   Force,    D.    S.    S. 
Chicago,  care  of  Postmaster,  New  York. 

Qualifications  required  :  Desire  to  serve  in 
Submarines ;  degree  of  M.E.,  E.E.,  or  E.M. ; 
two  and  a  lialf  years  of  practical  experience 
in  profession  ;  not  over  35  years  old  ;  physi- 
cally strong  and  sound. 

Candidates  should,  if  practicable,  receive 
the  indorsement  of  one  of  the  following 
organizations :  Naval  Consulting  Board ; 
National  Research  Council ;  American  So- 
ciety of  Mechanical  Engineers ;  .American 
Institute  of  Electrical  Engineers ;  American 
Institute   of   Mining    Engineers. 

CoNANT  Taylor, 
Lieutenant-Commander,  D.   S.  Navy, 

Senior  Member. 

By  direction  Commander  Submarine  Force, 
U.    S.    Atlantic   Fleet.      2624. 


CIVILIAN  POSITIONS 

MECHANICAL  ENGINEER  for  large 
eastern  Massachusetts  company,  as  assistant 
in  physical  testing  laboratory,  competent 
to  take  entire  charge  of  this  work  at  an 
early  date.  Man  of  good  personality  and 
diplomacy,  as  part  of  his  work  will  be  inves- 
tigating conditions  in  outside  plant.s  offer- 
ing recommendations  as  to  the  proper  adapt- 
ation of  our  product  and  assisting  salesmen 
with  the  bigger  propositions.  Salary  com- 
mensurate with  experience  and  demonstrated 
ability.     03o8-G. 

DRAFTSMEN,  general  and  mechanical  with 
structural  experience.  Salary,  $135.  Loca- 
tion, New  Jersey.     0359-G. 

SALESMAN  on  sugar  machinery.  Expert 
in  operation.  Location,  Tukaman.  Argen- 
tine, South  America.    Salary,  $5,000.    0360-G. 

ONE  MECHANICAL  AND  ONE  ELEC- 
TRICAL ENGINEER,  preferably  married  men 
without  children,  for  positions  at  sulphur 
refining  factories  at  Marseilles  and  Cette, 
France.  Men  able  to  transact  business  in 
French.  No  one  with  German  blood  or  con- 
nections need  apply.     0361-G. 

INSTRUCTOR  in  mechanical  drawing  and 
possibly  some  mathematics,  for  a  University 
on  Pacific  Coast.  Work  to  begin  about  the 
first  of  October.      Salary,   $1,200.      0362-G. 

ASSISTANT  TO  GENERAL  MANAGER. 
Must  have  shop  and  office  experience  ;  prefer- 
ence given  to  applicant  experienced  in  scien- 
tific-management methods  or  in  manufacture 
of  paper  or  its  products.  State  experience, 
references,  age,  salary,  and  when  available. 
Location,  New  England.     0363-G. 

SALES  ENGINEERS,  men  familiar  with 
furnace  and  boiler  operation  and  refrac- 
tories to  handle  high-grade  furnace  special- 
ties ;  fine  oportunity  for  right  man.  Loca- 
tion, Eastern  or  Middle  Pennsylvania,  New 
York  State.  Connecticut  or  Indiana.  Salary 
and   commission.      0364-G. 

INSTRUCTOR  IN  MECHANICAL  ENGI- 
NEERING in  recently  established  depart- 
ment of  well-known  University.  College 
graduate  with  some  experience  in  machine 
design  or  with  internal-combustion  engines 
desired.  Salary  depends  on  man  engaged. 
Location,  Maryland.      0365-G. 

DRAFTSMEN  to  work  out  surveyor's 
maps.  Location.  New  Jersey.  Salary  de- 
pends on   man.      0366-G. 

YOUNG  ENGINEERS  FOR  OFFICE  OF 
CONSULTING  ENGINEER  in  Pittsburgh  ; 
office  work,  operation  and  investigation  of 
public  utilities.  Salary  $200  to  start. 
0367-G. 


MATERIAL  CHECKERS,  young  men  to 
check  up  material  for  shipment  and  on  re- 
ceipt at  plant,  follow  distribution  to  proper 
departments.  Location,  Alabama.  Salary 
about   $125   a    month.      0368-G. 

DRAFTSMEN,  checkers  on  industrial  plant 
layouts,  elevating  and  conveying  machinery, 
piping,  etc.  Headquarters,  New  York.  Sal- 
ary  ,$30  to   $40.      0370-G. 

INSPECTORS  accustomed  to  receiving 
engineering  material.  Salary  $125.  Head- 
quarters, Plant  tt  Muscle  Shoals,  Alabama. 
0371-G. 

SUPERINTENDENT,  man  with  executive 
experience  capable  of  handling  mechanics. 
Location,  Niagara  Falls,  N.  Y.  Salary,  $350. 
0372-G. 

FILE  CLERK,  to  have  charge  of  files,  rec- 
ord of  blue  prints,  distribution  and  filing. 
Salary  $30.    Headquarters,  New  York.    0373-G. 

FILE  CLERK  FOR  DR.iFTING  ROOM 
RECORDS.  Salary  $25.  Headquarters,  New 
York.      0374-G. 

MECHANICAL  ENGINEER,  technical 
graduate  with  chemical  laboratory  experi- 
ence, if  possible.  Salary,  $150.  Location, 
New  York.     0375-G. 

MECHANICAL  DRAFTSMAN,  preferably 
one  with  experience  in  hydraulic  machinery. 
Salary  depends  on  man.  Headquarters,  New 
York.     0376-G. 

DRAFTSMEN,  experienced  in  power-house 
design  and  equipment,  also  foundation  and 
structural  works.  State  age,  nationality,  and 
salary  expected.    Location,  New  York.    0377-G. 

TESTERS      AND      INVESTIGATORS      for 

large  New  York  company.  Work  on  gas- 
flred  boilers,  gas  engines,  gas  heaters,  etc. 
Salary,   $20   to  $25.     0378-G. 

INSTRUCTOR  in  machine  design.  Open- 
ing in  Eastern  Institution  for  M.  E.  graduate 
with  two  or  three  years'  experience  on  ma- 
chine design.     Give  full  record.     0379-G. 

INSPECTOR  OF  MECHANICAL  AND 
ELECTRICAL       EQUIPMENT.  Technical 

graduate  preferred.  Salary.  $110  to  $120. 
0381-G. 

riR.\FTSMEN  on  power-house  layout,  and 
piping.  Salary  depends  on  man.  Location, 
New  York.      0382-G. 

TECHNICAL  GRADUATE,  man  over  30 
years  of  age  for  estimating  and  engineering 
work  in  general  sales  department  of  concern 
manufacturing  large  power-plant  equipment. 
Salary  depends  on  man.  Location.  New  Y'ork 
City.      03S3-G. 

DRAFTSMAN  on  marine-engine  work  in 
factory  having  large  Government  contract. 
Permanent  employment  for  right  man.  One 
having  oil-engine  experience  preferred.  Loca- 
tion.  New   York   State.     0384-G. 

DB:SIGNER,  mechanical  engineer  for  work 
in  connection  with  development  of  new 
chemical  plant.  Knowledge  of  chemical  in- 
dustry valuable.  Location,  Philadelphia. 
0385-G. 

SHIPBUILDING  DRAFTSMEN.  Salary. 
$35  to  $40.  Location,  Brooklyn,  N.  .  Y. 
0386-G. 

SALES  ENGINEER,  24  to  25  years  old. 
exempt  or  class  4.  Good  appearance  and 
personality  :  energetic  and  willing  to  work. 
Must  have  initiative  and  be  a  thinker.     Col- 


lege degree  and  one  year  shop  work  on  tele- 
phone or  electrical  equipment ;  or  high  school 
education  and  two  or  three  years  shop  work 
as  above.  Location,  New  York  to  travel. 
Salary  about   $1,500   to  $1,800.      0389-G. 

ENGINEERING  EDITOR,  with  mechanical 
engineering  education,  some  appreciation  of 
the  economic  side  of  engineering  and  some 
insight  into  shop  management,  a  liking  for 
writing ;  good  address,  and  if  possible,  so- 
called  mixing  qualities.  Age  preferably  be- 
tween 30  and  40  years.  Salary  depends  on 
his  measuring  up  to  these  specifications,  his 
experience,  and  the  time  needed  to  make  him 
a  producer.  He  is  wanted  for  one  of  the 
most  important  positions  on  Engineering 
Journal  of  enviable  reputation,  and  his  prog- 
ress will  be  dependent  solely  on  his  ability 
to   make  good.      0390-G. 

ESTIMATOR  wanted  by  firm  doing  high 
grade  of  work  and  which  offers  possibilities 
of  developing  to  assistant  in  charge  of  the 
department  where  all  estimating  work  is 
done.  Requires  knowledge  of  general  build- 
ing construction.  Location,  New  York. 
0391-G. 

MASTER  MECHANIC  OR  PLANT  EN- 
GINEER, technical  graduate  with  engineer- 
ing ability,  who  has  had  practical  experi- 
ence along  these  lines.  Location,  New  Jersey. 
Salary,  $2,500  to  $3,000.     0392-G. 

DRAFTSMEN  on  power  plants.  Location, 
New   York.      Salary,    $140.      0394-G. 

TOPOGRAPHICAL    DRAFTSMAN    wanted 

by  New  York  City  firm.     0395-G. 

MAINTENANCE  ENGINEER  to  take  care 
of  all  piping  and  pipe  line  in  plant.     0396-G. 

INSPECTOR  PIPE  COVERING.  Salary 
about  $200.      0397-G. 

MASTER  MECH.\NIC,  with  experience  in 
handling  men  and  in  repair  maintenance  and 
up-keep  of  mechanical  equipment  used  in 
chemical   plants.     0399-G. 

PRODUCTION  ENGINEERS  for  staff  of 
firm  located  in   New  York  City.     0401-G. 

CHIEF  ELECTRIC.\L  ENGINEER,  experi- 
enced in  repair  and  maintenance  of  electri- 
cal equipment.  Salary  $3,000  to  $3,600. 
Headquarters,  .\labama.     0404-G. 

TWO  MECHANICAL  ENGINEERS,  with 
civil-engineering  experience  if  possible,  in 
maintenance  of  cement,  fertilizing  and  chemi- 
cal plants,  including  roads,  sewer,  water-gas, 
steam  and  air  lines  all  sizes  and  pressures. 
0405-G. 

FOUR  ASSISTANT  MASTER  MECHAN- 
ICS, experienced  in  repair  work,  mainte- 
nance, operation  and  equipment,  as  used  in 
cement,  fertilizing  and  chemical  plants. 
Location,    .\labama.      0406-G. 

TEN  FOREMEN  familiar  with  mechanical 
piping,  electrical  work,  blacksmithing.  weld- 
ing, structural  steel,  sheet  metal,  etc..  hav- 
ing experience  in   charge  of  shops.     0407-G. 

COMBUSTION  ENGINEER,  man  familiar 
with  fuel  problems,  sampling  coal,  able  to 
make  researches,  determinations  of  product, 
and  to  handle  sampling  force  of  five  men. 
Salary  depends  upon  man.      0409-G. 

FOREMAN      for      sampling      department. 

0408-G. 

COST  CLERK  to  estimate  on  costs  of 
equipment,  appraisal  work.  etc.  Location, 
Alabama.     Salary,  $130  to  $160.     0410-G. 
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OFFICE  EXECUTIVE  for  offlce-cost  Se- 
partment,  having  charge  of  crane  and  other 
machine  costs,  preparing  these  for  use  of 
sales  department  in  making  their  estimates 
and  proposals.  Man  must  be  steady,  reli- 
able, aaid  preferably  married.  Good  account- 
ant and  must  possess  sufficient  executive 
ability  to  direct  four  or  five  others  under 
him  and  get  out  the  work  assigned  to  him  ; 
will  be  expected  to  work  himself  and  get 
into  the  details  of  this  department.  Loca- 
tion, Michigan.     0411-G. 

TURBINE  MAINTENANCE  ENGINEER, 
man  for  inspection  of  turbine  and  auxiliary 
equipment  and  taking  cliarge  of  the  major 
repairs  to  apparatus  for  large  power  com- 
pany operating  several  stations.  One  with 
experience  with  Westlnghouse  turbine  pre- 
ferred.     Location  Pennsylvania.      0413-G. 

BOILER  MAINTENANCE  ENGINEER, 
man  for  inspection  of  boilers  and  boiler-room 
apparatus.  One  with  construction  experi- 
ence in  large  boilers  preferred.  Location, 
Pennsylvania.      0413-G. 

MASTER  MECHANIC  for  large  power 
plant :  experienced  in  repairs  and  mainte- 
nance of  large  turbo-generators  and  boilers. 
Location,    Pennsylvania.      0414-G. 

ENGINEER  to  take  charge  of  large  gen- 
erating station,  consisting  of  three  10-kw. 
General  Electric  turbo-generators  with  S 
Stirling  boilers  equipped  with  Coxe  traveling 
stokers  for  burning  small  sizes  of  anthracite 
fuel.  Plant  has  three  shifts  of  8  hr.  each 
and  employs  about  100  men.  Man  to  take 
charge  of  this  station  should  have  consider- 
able executive  ability  as  well  as  general 
operating  knowledge.  Location  Pennsylvania. 
Salary  $3500  to  $4000.     0415-G. 

SUPERINTENDENT  for  growing  concern 
having  machine  shop,  foundry,  pattern  shop 
and  blacksmith  shop,  just  starting  on  at- 
tractive specialty,  requiring  capable  super- 
intendent experienced  in  above  lines,  and  a 
good  systematizer.  Excellent  opportunity  for 
a   young  man.     Location   Michigan.     0417-G. 

ASSISTANT  ESTIMATOR,  man  able  to 
take  off  accurate  quantities  for  mechanical 
equipment  from  engineers'  drawings,  and 
have  fair  idea  of  cost  of  various  machine- 
shop  operations,  pattern  making,  and  the 
installation  of  steam  lines,  shafting  and  gen- 
eral mill  equipment.  Position  will  probably 
last  from  IV2  to  2  years  with  good  opening 
later  on  for  capable  man.  For  first  few 
weeks  he  would  be  required  to  help  on  the 
quantities  for  reinforced-concrete  buildings, 
etc.  Location  Ontario,  Canada.  Salary  $130 
to  $150  to  start.     041S-G. 

FIELD  INSPECTORS  wanted  on  electrical, 
plumbing  and  drainage  work.     0419-G. 

ENGINEER-DESIGNER  on  reinforced  con- 
crete, light  steel  construction.  Salary  $250 
up.     0420-G. 

DRAFTSMAN  of  conveying  machinery. 
Salary  depends  on  man.  Location  New  York. 
0421-G. 

YOUNG  TECHNICAL  MEN  with  a  few 
years  of  practical  experience,  preferably 
along  executive  lines ;  men  with  good  com- 
mon sense  and  tact.  Opportunities  are  in- 
numerable and  a  good  man  has  chance  to 
advance  rapidly.  Location  Virginia.  Salary 
$130  to  $200.     0422-G. 

MARINE  DRAFTSMEN  in  connection 
with  piping  layouts  and  machinery  arrange- 
ments. Location  Pennsylvania.  Salary  ac- 
cording to  qualifications.     0423-G. 
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LABORATORY  ASSISTANT  in  instrument 
and  standardizing  laboratory  for  men  of 
technical  ability  to  carry  out  research  work. 
Location  Massachusetts.     0424-G. 

CONSTRUCTION,  ARCHITECTURAL  and 
MECHANICAL  DRAFTSMEN  wanted  for 
Government  work  connected  with  the  ship- 
construction  program  at  Philadelphia.  Also 
Squad  Chiefs  and  Specification  Wkiters. 
0425-G. 

TECHNICAL  GRADUATE  with  consider- 
able practical  training  and  experience.  Man 
abreast  of  the  times,  with  respect  to  the  de- 
velopments in  the  design  and  application  of 
machinery  ;  capiible  of  supervising  the  design 
and  manufacture  of  special  tools  and  equip- 
ment; up-to-date  in  modern  machine-shop 
practices  and  who  possesses  executive  ability 
of  a  high  order.  Age  35  to  38  years.  Loca- 
tion  New   York   State.      0428-G. 

POWER  PLANT  ENGINEER,  must  be 
familiar  with  modern  boiler-room  practice. 
Location   Pennsylvania.      0429-G. 

MECHANICAL  DRAFTSMEN  on  Govern- 
ment  Shipyard   work   near   Philadelphia. 

CONSTRUC  TION  ARCHITECTURAL 
DRAFTSMEN  on  heavy  steel  and  concrete 
work.  State  salary  expected,  age,  experi- 
ence, and  when  available.     0430-G. 

PRODUCTION  ENGINEER  for  concern 
manufacturing  gages,  fixtures  and  cutters  to 
speed  up  deliveries  of  shop  doing  war  work. 
Give  past  experience  and  salary  expected. 
0431-G. 

INSTRUCTOR  in  mechanical  engineering, 
to  teach  descriptive  geometry,  machine  draw- 
ing, some  laboratory  work,  and  elementary 
steam  engineering.  Salary  $1500  per  year. 
Location  Ohio.     0433-G. 

YOUNG  MAN  not  subject  to  draft  in  very 
near  future.  Mechanical  training  not  neces- 
sary, but  must  have  a  fair  knowledge  of 
drafting.  Immediate  chance  of  advancement. 
Salary  $75  to  $100  per  month  to  start. 
0436-G. 

CIVIL  ENGINEER  with  knowledge  of 
mechanics  ;  good  instrument  man  experienced 
in  the  execution  of  plans,  laying  out  build- 
ings, following  out  plan  work,  concrete  work, 
construction,  steel  work,  trestles,  etc.  Should 
be  able  to  follow  construction  of  bridges, 
sewers,  roads  and  mill  machinery.  Location 
Canada.     0437-G. 

ENGINEER  IN  CHARGE  OF  DIVISION 
OF  CONSTRUCTION  AND  DESIGN  for 
New  York  office  of  chemical  plant.     0438-G. 

ASSISTANT  PURCHASING  AGENT  for 
chemical  plant  in  New  York  City.  Some 
travelling.     0439-G. 

PRODUCTION  MANAGER  familiar  with, 
and  experienced  in  factory  production.  Lo- 
cation Alabama.     0440-G. 

EXECUTIVE  REPRESENTATIVE.  Man 
to  attend  to  affairs  in  Washington  and  re- 
port back  to  head  office.     0441-G. 

GENERAL  CONSTRUCTION  ENGINEER 
AND  EXECUTIVE  wanted  as  general  as- 
sistant to  the  resident  manager.  Salary 
$7500.     Location  Alabama.     0446-G. 

OFFICE  MANAGER  for  resident  manager 
in  the  field.  Salary  $3000.  Location  Ala- 
bama.     0447-G. 

GENERAL  CONSTRUCTION  AND 
EQUIPMENT   ENGINEERS   on   staff  of   resi- 


577 

dent  manager.  Works  or  equipment  engi- 
neer, no  chemistry  necessary.  Salary  $2400 
to  $3600.     0448-G. 

ASSISTANT  SUPERINTENDENT  of  con- 
struction of  coal,  lime  and  coke  plant.  Sal- 
ary  $223.      Location  Alabama.      0449-G. 

ASSISTANT  SUPERINTENDENT  of  con- 
struction of  carbide  and  lime-nitrogen  plants. 
Salary   $223.      Location  Alabama.      0450-G. 

ASSISTANT  SUPERINTENDENT  of  con- 
struction on  liquid-air  plant.  Man  familiar 
with  erecting  air  compressors,  high-pressure 
piping,  etc.  No  technical  knowledge  of 
liquid-air  works  required.  Salary  $225. 
Location   Alabama.      0451-G. 

.ASSISTANT  SUPERINTENDENT  of  con- 
struction of  nitrate  plant.  Some  knowledge 
of  nitrate  plants  and  equipment  desirable, 
but  not  essential.  Salary  $225,  Location 
Alabama.     0452-G. 

ASSISTANT  SUPERINTENDENT  of  con- 
struction of  nitric-acid  plant.  A  compre- 
hensive knowledge  of  nitric-acid  work  highly 
desirable,  and  a  fair  working  acquaintance 
essential.  Salary  $225.  Location  Alabama. 
0453-G. 

ELECTRICAL  AND  MECHANICAL  EN- 
GINEERS for  plant-layout  work.  Tempo- 
rary employment.  Location  New  Jersey. 
04o4-G. 

TESTS  ENGINEER,  man  experienced  In 
the  operation  of  boilers,  engines,  etc.  Work 
covers  testing  and  investigations  in  steel 
mills  in  western  Pennsylvania,  Ohio,  West 
Virginia,  and  Indiana.     0455-G. 

PRODUCTION  ENGINEER  for  large  es- 
tablished New  England  manufacturer  of 
mechanics'  hand  tools  ;  high-grade  man  with 
executive  qualifications.  Must  be  technical 
graduate  with  successful  factory  and  labor 
experience,  possess  initiative  and  be  famil- 
iar with  modern  methods  of  producing  me- 
chanics' hand  tools  and  kindred  products  un- 
der favorable  and  profitable  conditions,  and 
generally  competent  to  meet  with  diplomacy 
all  wage  and  product  problems.  Man  of  35 
to  40  years  of  age  preferred.  State  age, 
experience,  salary  expected,  and  when  avail- 
able.    0436-G. 

DR.\FTSMAN,  19  to  30  years  of  age;  man 
who  can  think  as  well  as  work ;  the  more 
education  the  better.  A  few  years'  training, 
preferably  in  shop  and  drawing  room  on 
medium  or  heavy  machinery.  No  instrument 
makers  or  electricians  wanted.  Location, 
Newark,  N.  J.     Salary  about  $100.     0388-G. 

DET.AIL  EQUIPMENT  SUPERINTEND- 
ENT for  carbolite  furnaces  and  electrode 
shop.     JIaximum  salary  $250.     039S-G. 

TESTS  ENGINEER,  25  to  3S  years  old, 
aggressive,  analytical  mind,  worker.  Complete 
technical  foundation,  college  graduate.  Must 
be  trained  in  responsible  engineering  work, 
preferably  along  testing  and  research  lines, 
either  mechanical  or  electrical.  Location 
Newark,  N.  J.     Salary  about  $200.    0387-G. 

MECHANICAL-LABORATORY  ASSIST- 
.\NTS  and  DR.VFTSMEN  required  for  im- 
portant war  work  in  developnieut  of  parts 
for  sheet  metal,  fabric  and  rubber.  Graduates 
from  manual-training  schools  with  one  or  two 
years'  shop  experience  or  one  or  two  years 
in  an  engineering  school.  Enclose  photo- 
graph, state  age,  give  references,  position  in 
draft  and  willingness  to  enlist  or  Ik*  induced 
in  the  army  I'nr  work  of  this  nature.     0459-G. 
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MEX   AVAILABLE 

Onlf/  memhers  of  the  Society  are  listed  in 
the  published  noticcts  in  t?iis  .section.  Voinj 
Jor  notices  should  he  on  hmid  hi/  the  V2th  o) 
the  month,  and  the  form  of  notice  should  be 
^itch  that  the  initial  words  indicate  the 
classification,  yotices  are  not  repeated  in 
conficcutive  issiicis. 

MECHANICAL  ENGINEER,  ago  ::4.  mar- 
ried, college  graduate.  15  years'  experience, 
employed  but  looking  for  greater  possibili- 
ties than  present  position  offers.  Will  be 
glad  to  (.onsider  one  requiring  initiative  and 
organization  ability  along  executive  lines 
Correspondence  with  firms  desirini;  to  bi' 
represented  in  Washington  especially  inviti-d. 
G-177. 

EXECUTIVE  ENGINEER  SALES  OR 
DISTRICT  MANAGER.  Eastern  territory 
preferred  account  of  large  acquaintance  here. 
12  years'  experience  handling  power-plaut 
equipment  and  power-transmission  machinery. 
Graduate  mechanical  engineer,  can  show  rec- 
ord as  to  results  and  ability  to  get  business  : 
ten  years  in  last  position  with  concern  ot 
national  reputation.     G-17S. 

MECHANICAL  ENGINEER.  Member,  tech 
nieal  graduate,  age  39.  desires  position  as 
engineer  or  chief  draftsman.  Expert  in  de- 
sign of  high-power  hydraulic  turbines,  gov- 
ernors, etc..  also  shop  practice,  layout  of 
power  plants  and  design  of  general  ma- 
chinery. One  year's  experience  in  a  testing 
laboratory  for  machinery  and  material. 
0-179. 

ASSISTANT  TO  PRESIDENT  OR  GEN- 
ERAL MANAGER  of  a  manufacturing  com- 
pany desired  by  a  resourceful  and  successful 
executive  mechanical  engineer  with  broad 
industrial  experience  in  factory  layouts, 
equipment  and  management.  Complete  record 
on   request.     G-ISO. 

PRODUCTION  OR  PRODUCTION  EQUIP- 
MENT ENGINEER.  mechanical  superin- 
tendent or  assistant  or  other  responsible 
position  on  either  designing  or  manufactur- 
ing end  or  both.  Must  be  war  work.  Salary 
al>out  $4000.  Would  like  to  correspond  with 
party  needing  self-starting  man  for  above 
positions.  Have  successfully  held  them  and 
am  also  practical  mechanic  and  designer. 
Experience  covers  originating,  designing, 
building  and  operating  numerous  special  and 
standard  automatic  and  serai-automatic  ma- 
chines for  producing  a  wide  variety  of  ar- 
ticles from  wire,  sheet  metals,  paper,  wood. 
etc.,  for  assembling,  labor  saving,  processing. 
conveying,  cost  reducing,  etc.  Punches  and 
dies.  jigs,  fixtures  and  tools  and  general  en- 
gineering. Also  routing  cost  accounting, 
bookkeeping,  time  study  and  production. 
Will  finish  contrfict  on  non-essential  work 
and  be  available  shortly.  Prefer  place  where 
the  position  is  big  and  difficult  and  with 
after-the-war  prospects.  Am  an  American. 
28  years  old,  married  with  family,  draft 
exenipted.     Will  go  anywhere.     G-lSl. 

EXECUTIVE.  ENGINEER  ;  American ; 
35  years  of  age :  married  :  University  grad- 
uate ;  general  engineering  experience ;  four 
years  electrical  and  mechanical  consulting 
office,  one  year  construction  draftsman,  four 
years  chief  designing  engineer  for  large  pub- 
lic utility  holding  corporation  in  charge  of 
design,  materials  and  construction.  At 
present  employed  as  assistant  works  engineer 
for  motor  company.  Easily  adaptable  to  con- 
ditions :  energetic  and  ambitious.  Will  con- 
sider contract  with  reliable  permanent  in- 
dustrial organization.  Central  location  pre- 
ferred.    G-182. 


MECHANICAL  ENGINEKU.  Junior  Mem- 
ber, age  28.  class  IV  in  draft.  Technical 
graduate  with  training  and  experience  along 
mechanical  and  electrical  lines  in  manufac- 
turing and  testing  work  in  a  large  manu- 
facturing plant.  Iiesires  position  nfferinti 
good  opportunities  and  preferably  located  in 
Chicago  or  the  Middle  West.     (Ms;:. 

A  COMPETENT  FOUNDRY  MAN  will  be 
available  June  1.  Capable  of  handling  any 
foundry  position  :  has  had  vast  experience 
in  handling  complicated  foundry  work  and 
can  give  satisfactory  reasons  for  wanting 
to  change  position.     G-1S4. 

EXPERT  INDUSTRIAL  EltUCATION 
AND  SAFETY  ENGINEER.  Graduate  Mas- 
.sachusetts  Institute  of  Technology,  mechan- 
ical engineering.  1911,  29  years  of  age.  mar- 
ried, in  Class  IV  of  the  draft.  Have  three 
and  a  half  years'  experience  as  factory  in- 
spector, fire  protection  and  safety  engineer. 
For  last  four  years  have  had  charge  of  all 
day  and  evening  industrial  education  for 
men  and  boys  in  largest  manufacturing  state 
in  the  country.  Can  furnish  highest  cre- 
dentials. Desire  position  of  greater  respon- 
sibility. Salary  .$3500  or  over.  Location 
in  New  England  preferred.    G-1S5. 

ASSOCIATE  MEMBER,  with  20  years'  ex- 
perience in  designing,  constructing  and  oper- 
ating power  plants,  sub-station.s.  pumping 
plants,  factories,  gas-producer  plants,  etc.. 
I'lso  extensive  experience  designing  and  con- 
structing electric  railway  and  floating  equip- 
ment, will  be  open  for  engagement  about 
June  1.5.  Competent  to  assume  full  charge 
and  to  produce  results.  No  objections  to 
office  or  drafting  work.      G-lSfi. 

SALES  AGENT,  mechanical  engineer,  tech- 
nical graduate,  13  years'  experience  in  sell- 
ing, designing  and  estimating,  desires  to 
represent  high-class  manufacturer  in  New 
England  territory  with  headquarters  in  Bos- 
ton.     Best   of  references.     G-1S7. 

EXECUTIVE  OR  PURCHASING  ENGI- 
NEER in  touch  with  largest  manufacturers 
of  mechanical,  electrical  equipment  and 
sfiurces  of  engineering  materials ;  presently 
engaged  along  these  lines.  Wishes  connec- 
tion with  opportunities  for  greater  activity. 
(M8S. 

MECHANICAL  ADVISER  AND  DEVEL 
OPMENT  ENGINEER.  Special  machine  de- 
signer, policy  investigator,  practical  and 
technical  education,  good  organizer  and  sys- 
tematizer.  Specialist  on  mechanical  efficiency 
operation.  Expert  on  substituting  mechani- 
cal devices  for  hand  labor.  Past  15  years 
specializing  on  designing,  developing  and 
manufacturing  up-to-date  cost-cutting  ap- 
pliances, special  equipment,  tools  and  labor- 
saving  devices  for  manufacturing  special 
product  efficiently.  Age  35.  Associate  mem- 
ber. Salary  $4800.  Desire  new  connections 
with  large  corporation  contemplating  im- 
proving or  redesigning  its  present  manufac- 
turing methods  where  above  experience  is 
essential.  Location  vicinity  Newark  or  New 
York  City.     G-189. 

MECHANICAL.  ELECTRICAL  ENGI- 
NEER. American.  14  years'  practical  and 
theoretical  experience  in  manufacture  of  en- 
gineering specialties,  machine  tools,  shop 
equipment,  power,  machinery  and  shop  main- 
tenance, oxy-acetylene.  drafting,  physical  and 
experimental  testing,  shop  welfare  and 
power-house  work.  An  executive  with  ini- 
tiative and  aggressiveness.  At  preS'ent  em- 
ployed. Location  immaterial.  Salary  $2800 
and  expenses.     G-190. 

EXECUTIVE  MANAGER,  Member,  with 
experience    in    designing,    manufacturing,    iii- 


sta"lling.  estimating  and  selling  of  electric, 
pneumatic  and  mechanical  apparatus.  Ex- 
perienced in  the  investigation  of  unsatisfac- 
tory methods  and  contlitions  and  capable  of 
devising  and  executing  efficient  remedies. 
New  York  or  vicinity  preferred.     G-191. 

GRADUATE  ENGINEER,  with  ten  years' 
active  and  consistent  experience  in  the  prac- 
tice of  principles  of  industrial  management; 
is  not  an  efficiency  engineei"-  or  cost  clerk. 
Will  associate  himself  with  a  bank  as  in- 
dustrial expert  or  with  large  manufacturing 
enterprise  as  confidential  assistant  to  presi- 
dent or  manager,  or  will  take  charge  of  an 
executive  department  but  not  below  works 
manager.     Available  July  1.     <M92. 

EXECUTIVE.  MECHANICAL,  and  ELEC- 
TRICAL ENGINEER.  Strong  technical  man 
on  power  and  power  equipment.  Has  had  12 
years'  operating  and  construction  experience 
with  large  public-utility  and  manufacturing 
companies.  An  exceptional  man  for  a  manu- 
facturing or  operating  company.  35  years 
of  age,  and  married.      G-193. 

SALES  ENGINEER,  mechanical  engineer- 
ing graduate,  two  years'  experience,  desires  to 
get  in  touch  with  manufacturer  in  Middle 
West,  having  opening  in  office  or  in  outside 
work.  No  continuous  traveling  desired.  Ex- 
perience in  air-compressor  work  and  heat- 
treatment  of  metals.  Salary  $200  jer  month. 
G-194. 

GENERAL  MANAGER.  Graduate  mechani- 
cal engineer,  40  years  old  member,  at  pres- 
ent engaged,  desires  opening  as  general  mana- 
ger of  manufacturing  company  in  which  he 
can  obtain  an  interest.  New  England  pre- 
ferred. Twenty  years'  experience  in  manu- 
facturing heavy  and  light  machinery,  selling 
and  management.     G-195. 

MECHANICAL  ENGINEER,  now  chief 
engineer  of  small  concern,  desires  position 
with  medium  or  large  concern  as  chief  drafts- 
man, head  of  development  work,  or  other 
executive  position.  Experience  in  general 
engineering,  automatic  machinery  and  ma- 
chine tools,  hydraulic  machinery,  rubber 
celluloid  manufacture,  electrical  heating  for 
industrial  purposes,  quantity  manufacture, 
system  and  organization  generally  ;  some  air- 
plane experience.  New  York,  Newark  and 
vicinity  preferred.  Salary  not  under  $3000. 
G-196. 

MEMBER  with  broad  business  and  engi- 
neering experience  here  and  abroad.  Ameri- 
can. 45  :  fully  conversant  with  the  i)rincipal 
languages;  knowledge  of  purchasing  and  sell- 
ing :  tactful  in  handling  of  men  :  at  present 
employed  as  designer  of  special  plant.  De- 
sires change  by  September  1,  preferably  to 
supervise  work,  inspect  or  represent,  or  act 
as  assistant  to  executive  where  responsibilitv 
is  required.     To  start.  $4000.     (;-l!)7. 

EXECUTIVE  MECHANICAL  ENGINEER. 
member  of  leading  professional  societies,  im- 
portant war  committees  and  commissions,  de- 
grees, author.  American,  employed  on  tech- 
nical research  and  development  work  in  non- 
essentials ;  special  ability,  mechanical  inven- 
tion, simplification  of  design,  cheapenirg  and 
elimination  of  manufacturing  operations,  in- 
dustrial-plant operation,  cost  reduction,  etc.  ; 
seeks  more  war-essential  duties.  Usefulness 
first,  salary  secondary  consideration.      G-19S. 

EXECUTIVE  OR  ASSISTANT.  Cornell  M. 
E..  with  nine  years'  practical  experience  in 
shipyard,  machine  shop,  and  general  heavy 
and  medium  work.  Capable  of  directing  work 
and  men  with  maximum  production  and 
minimum  friction.  Capable  and  thorough  or- 
ganizer, familiar  with  manufacturing  details. 
Salary  at  least  $2800.      G-199. 
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Evolution  of  the  Aircraft   Engine 

THE  War  Department  authorizes  the  followiug  stateuieut 
ot  evohition  in  aircraft  engines  prepared  by  the  National 
Advisory  Cunuuittee  for  Aeronautics: 

The  first  man-carrying  airplane  flights  were  made  in  Decem- 
ber 1903.  with  the  Wright  Bros.'  engine,  developing  12  hp.  and 
weighing  152  lb.,  or  12.7  lb.  per  hp.  In  1910,  seven  years  later, 
the  average  horsepower  of  aeronautic  engines  had  increased  to 
51:  and  the  weight  decreased  to  5.7  lb.  per.  hp.  In  another 
seven  years,  1917.  the  average  power  output  had  advanced  to 
243  hp.  and  the  Meight  decreased  to  2.8  lb.  per  hp.  In  March 
1918  the  Liberty  12  developed  432  hp.  for  a  weight  of  808  lb., 
or  1.86  lb.  per  hp.  At  the  present  time  (May  1918)  the  Liberty 
12  is  yielding  a  maximum  of  450  hp.  for  a  weight  of  825  11).,  or 
1.83  fb.  per  hp. 

Advance  in  Ratio.  The  accompanying  table  shows  the  ad- 
vance in  the  average  power-weight  ratio  by  years  for  the  en- 
gines in  actual  flying  use.  It  is  to  be  especially  noted  that  the 
Langley-Manly  engine,  built  in  1901,  was  9  years  ahead  of  its 
time  in  the  matter  of  power  output,  and  16  years  ahead  in  its 
weight  per  horsepower. 

In  1917  the  Liberty  12  was  65  per  cent  more  powerful  and 
28  jier  cent  lighter  per  horsepower  than  the  average  in  service 
for  that  year.  ,So  far  tliis  year  these  figures  are  probably 
changed  to  50  per  cent  and  25  ])er  cent,  respectively,  which  in- 
dicate the  advance  of  the  Liberty  over  the  average  engine  in 
service  at   the  present  time. 

AIRCRAFT-ENGINE  EVOLUTION 


Weight 
per 

Horse- 

Weight. 

horse- 

Year 

power 

lb. 

power. 

lb. 

Langley-Manlj'  fnginf^ 

1901 

.)2 

151 

2  9 

Original  Wright  Bros. 

1903 

12 

152 

12.7 

Improved  Wright  Bro^ 

1904 

16 

180 

11.4 

improved  Wright  Bros 

1905 

19 

180 

9.5 

Redesigned  Wright  Bros. 

1908 

3.5 

182 

5.5 

Average  on  market .  . 

1910 

.W 

309 

5.7 

Wolseley  engine 

1913 

147 

720 

4.9 

Average  on  market.  . 

1914 

112 

437 

3.9 

Average  on  market .                                          . 

1915 

133 

512 

3.8 

Average  on  market 

1916 

185 

570 

3   1 

Average  on  market 

1917 

243 

693 

2  8 

Liberty  12-c>-linder 

1917 

400 

801 

2  0 

Liberty  12-c\-linder  (March) 

1918 

432 

808 

1   9 

Liberty  12-cylinder  (May) 

191S 

430 

825 

1.8 

Consumption  of  Fuel.  The  average  consumption  of  fuel 
decreased  from  about  0.8  lb.  per  hp-hr.  in  1903  to  about  0.65 
lb.  in  1914,  since  which  it  has  slowly  dropjjed  to  0.55  lb.  in 
1918,  and  for  the  Liberty  to  0.50  lb.  The  present  Liberty  con- 
sumption is  approximately  0.46  lb.  per  hp-hr. 

Illustrating  the  ad^■auce  made,  the  Wolseley  t'o.  in  1913 
could  only  obtain  147  hp.  at  1400  r.p.m.  from  eight  cylinders,  5 
in.  bore  by  7  in.  stroke,  or  18.375  hp.  per  cylinder.  This  is  the 
same  size  cylinder  as  used  in  the  Liberty,  which  now  gives  450 
hp.,  at  1800  revolutions,  from  12  cylinders,  or  37.5  hp.  per 


cylinder,  which  is  double  the  power  per  cylinder  obtained  hi 
the  Wolseley.  Even  if  we  reduce  the  Liberty  results  to  the 
same  speed  as  the  Wolseley — that  is,  1400  revolutions — the 
Liberty  still  represents  a  great  advance,  for  at  that  speed  350 
hp.  are  developed,  or  29.2  hp.  per  cylinder.  Moreover,  the 
Wolseley  weighed  4.9  lb.  per  hp.  as  compared  with  2.3  for 
the  Liberty  at  the  same  speed,  or  1400  r.p.m.  {The  Official 
Bulletin.  .lune  12,  1918,  p.  16.) 

International  Aircraft  Standards 

As  has  been  previously  stated  in  The  Journal,  an  Ameri- 
can commission  has  recentlj'  been  sent  to  Europe,  where  it 
spent  several  weeks  in  conference  with  engineering  repre- 
sentatives of  the  Allies  on  the  formulation  of  specifications  of 
materials,  mounting  and  dimensions  of  parts  for  aircraft  and 
automotive  aj)i)aratus  generally. 

The  general  feeling  is  that  these  conferences  have  constituted 
a  real  advance  and  facilitated  ultimate  international  standard- 
ization. A  formal  international  conference  was  held  in  Lon- 
don with  representatives  of  France,  Italy,  Great  Britain  and 
the  LTnited  States  being  ])resent.  A  number  of  less  formal 
sessions  and  conferences  were  held  in  various  places,  and  many 
factories,  repair  stations,  laboratories,  etc.,  were  visited. 

The  prime  objects  of  the  conferences  were  to  facilitate  the 
sending  of  most  usable  supplies  to  England,  France  and  Italy 
from  the  LTnited  States,  and  also  to  arrange  so  as  to  have 
parts,  fittings  and  instruments  made  interchangeable  on  air- 
craft produced  in  the  different  countries. 

Progress  was  made  at  the  conference  abroad  in  the  formu- 
lation of  Allied  standard  specifications  for  aircraft  steels, 
using  the  current  American,  British,  French  and  Italian  speci- 
fications as  a  basis,  covering  both  the  general  procedure  for 
testing  and  the  chemical  and  physical  requirements  of  wrought 
steels. 

In  the  metric  sizes  the  S.A.E.  and  the  British  ball-bearing 
series  are  identical,  except  that  six  S.A.E.  sizes  have  not  been 
included  in  the  British  list.  A  revision  of  tolerances  and  limits 
recommended  by  the  British  and  the  American  delegates  is 
under  consideration.  Limits  of  eccentricity  in  radial  bear- 
ings and  outside  dimensions  of  thrust  bearings  were  other  sub- 
jects of  study. 

The  18-mm.  spark  plug,  incorporating  the  best  features  of 
the  British  and  the  S.A.E.  plugs,  has  been  recommended  for 
use  on  American  and  British  stationary-cylinder  and  rotary 
engines.  Practically  the  same  plugs  are  used  in  France  and 
Italy. 

The  dimension  specifications  for  British  and  for  American 
magnetos  are  substantially  the  same,  with  the  exception  of  one 
dimension  of  magneto  space.  The  American  specification  of 
the  taper  as  one  in  five  is  the  same  as  the  British  specification 
of  the  taper  as  one  in  ten,  owing  to  the  fact  that  the  British 
refer  to  the  slope  of  the  conical  surface  to  the  axis. 

The  plan,  provisionally  adopted  by  the  subcommittee  of  the 
International  Commission  on  Pipe  Tlrreads,  which  met  in 
Paris,  July  1914,  for  a  standard  method  of  designating  units 
of  construction,  was  discussed,  with  reference  jiarticularly  to 
screw   threads   and  gear-wheel    teeth,   the   idea   being  to   seek 
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a  unit  which  could  be  used  when  either  the  inch  or  the  metric 
system  is  employed.  Taking  screw  threads  as  an  illustration, 
a  system  of  notation  was  outlined  by  which  each  screw  would 
bear  a  distinctive  number  based  on  the  diameter  in  eighths  of 
an  inch,  and  the  pitch  in  the  number  of  threads  per  inch  or 
per  127  mm.  ( =  5  in. ) ,  without  reference  to  the  unit  in  which 
the  measurement  might  be  made.  For  example,  a  %-in.  U.  S. 
standard  bolt  having  10  threads  per  inch  would  be  designated 
a  "  6  X  50  "  bolt  in  countries  using  the  metric  system.  The 
selection  127  mm.  as  the  length  over  which  the  number  of 
threads  should  be  stated  in  countries  using  the  metric  system  is 
based  on  the  fact  that  this  gives  whole  number  of  turns,  these 
being  five  times  the  number  of  threads  per  inch. 

The  verj'  difficult  problem  of  bringing  together  the  advocates 
of  the  metric  and  of  the  inch  bases  is  in  abeyance,  but  it  is 
felt  by  some  that  the  plan  outlined  above  may  afiord  the 
first  step. 

The  practices  in  the  preparation  and  use  of  glue  are  much 
the  same  in  the  United  States  and  Great  Britain.  Mechanical 
methods  of  application  and  electrical  method  of  heating  are 
used  largely  here,  but  neither  of  these  methods  is  common  in 
England.  Comparative  tests  of  British  and  American  methods 
of  testing  glue  are  being  made. 

The  question  of  spruce  supply  was  naturally  discussed.  Kiln 
procedure  has  been  simplified,  the  results  being  satisfactory 
almost  invariably.  It  is  appreciated  by  all  that  the  splicing 
of  wood  is  an  important  subject.  Additional  approved  de- 
signs of  laminated  and  box  spars  will  be  recommended. 

Propeller-hub  and  fittings  practice  will  be  further  unified 
so  far  as  shall  prove  advisable  and  possible. 

Coordination  of  water  and  fuel  piping  standards  is  largely 
dependent  on  thi-ead  practice.  The  use  of  outside  dimension 
only  for  nominal  diametei"s  of  metal  tubing  has  been  recom- 
mended by  the  British  and  the  American  committees. 

The  British  and  American  practice  in  wheels  and  tires  are 
substantially  in  accord.  Discussion  is  being  had  as  to  the  ad- 
visability of  extending  the  list  of  wheel  sizes  wliich  has  been 
adopted  here. 

The  number  of  tire  sizes  will  be  kept  to  the  lowest  possible 
minimum. 

The  British  and  the  American  steel  wire  cables  are  suffi- 
ciently alike  to  be  practically  interchangeable.  The  same  thing 
is  true  of  high-tension  steel  wire. 

It  is  felt  that  similarity  of  design  is  not  necessary  in  turn- 
buckles,  satisfactory  interchangeability  being  securable  if  the 
fork-end  and  pin  dimensions  are  standardized. 

The  single  aim  in  considering  the  various  matters  is  to  ascer- 
tain to  what  extent  we  can,  without  interfering  with  our  prod- 
uctive capacity,  adopt  European  standards  with  advantage;  to 
what  extent  we  can  assist  more  effectively  in  cases  of  Euro- 
pean conformity  with  our  practices;  following  the  course  that 
will  bring  the  best  results.  That  which  does  not  contribute  to 
the  winning  of  the  war  is  of  quite  secondary  importance.  Any- 
thing that  does  contribute  to  the  winning  of  the  war  is  ob- 
viously of  prime  importance.  (Abstract  of  a  paper  presented 
by  Coker  P.  Clarkson  before  the  Society  of  Automotive  Engi- 


Standard   Heavy-Duty  Motor  Truck  Adopted 
by  War '  Department 

The  following  statement  is  authorized  by  the  War  Depart- 
ment: 

One  of  the  questions  of  standardization  of  motor  trans- 
portation for  use  of  the  Army  has  been  settled  by  the  Sec- 


retary of  War,  i.e.,  the  quartermaster  standard  type  B  truck 
has  been  officially  adopted  as  the  standard  heavy-duty  cargo 
truck  for  use  of  the  Army  in  all  its  departments  requiring  this 
capacity  truck.  A  large  number  of  these  trucks  are  now  on 
order,  and  it  is  expected  that  the  first  10,000  of  these  will  be 
completed  on  or  about  August  1,  1918.  (Official  Bulletin, 
June  7,  1918,  p.  S) 

The  Liberty  Engine  Described  in  Detail 

The  War  Department  authorizes  the  following  statement : 

The  designs  of  the  parts  of  the  Liberty  engine  were  based 
on  the  following : 

Cylinders.  The  designers  of  the  cylinders  for  the  Liberty 
engine  followed  the  practice  used  in  the  German  Mercedes, 
English  Rolls-Royce,  French  Lorraine-Dietrich,  and  Italian 
Isotta  Frasehini  before  the  war  and  during  the  war.  The 
cylinders  are  made  of  steel  inner  shells  surrounded  by  jjressed- 
steel  water  jackets.  The  Packard  Company  by  long  experi- 
ment had  developed  a  method  of '  applying  these  steel  water 
jackets. 

The  valve  cages  are  drop  forgings  welded  into  the  cylinder 
head.  The  principal  departure  from  European  practice  is  in 
the  location  of  the  holding-down  flange,  which  is  several  inches 
above  the  mouth  of  the  cylinder,  and  the  unique  method  of 
manufacture  evolved  by  the  Ford  Company.  The  output  is 
now  approximately  1,700  cylinder  forgings  per  day. 

Camshaft  and  Valve  Mechanism  Above  Cylinder  Heads. 
The  design  of  the  above  is  based  on  the  Mercedes,  but  was 
improved  for  automatic  lubrication  without  wasting  oil  by  the 
Packard  Motor  Car  Company. 

Camshaft  Drive.  The  camshaft  drive  was  copied  almost 
entirely  from  the  Hall-Scott  motor;  in  fact,  several  of  the 
gears  used  in  the  first  sample  engines  were  supplied  by  the 
Hall-Scott  Motor  Car  Company.  '  This  type  of  drive  is  used 
by  Mercedes,  Hispauo-Suiza,  and  others. 

Angle  Between  Cylinders.  In  the  Liberty  the  included  angle 
between  the  cylinders  is  4.5  deg. ;  in  all  other  existing  12-cylin- 
der  engines  it  is  60  deg.  This  feature  is  new  with  the  Liberty 
engine,  and  was  adopted  for  the  purpose  of  bringing  each  row 
of  cylinders  nearer  the  vertical  and  closer  together,  so  as  to- 
save  width  and  head  resistance.  By  the  narrow  angle  greater 
strength  is  given  to  the  crankcase  and  vibration  is  reduced. 

Electric  Generator  and  Ignition.  A  Delco  ignition  system 
is  used.  It  was  especially  designed  for  the  Liberty  engine  to- 
save  weight  and  to  meet  the  special  conditions  due  to  firing 
12  cylinders  with  an  included  angle  of  45  deg. 

Pistons.  The  pistons  of  the  Liberty  engine  are  of  Hall- 
Scott  design. 

Connecting  Rods.  Forked  or  straddle-type  connecting  rods, 
first  used  on  the  French  DeDion  car  and  the  Cadillac  motor 
car  in  this  country,  are  used. 

Crankshaft.  Crankshaft  design  followed  the  standard  12- 
cylinder  practice,  except  as  to  oiling.  Crankcase  foUows- 
standard  practice.  The  45-deg.  angle  and  the  flange  location 
on  the  cylinders  made  possible  a  very  strong  box  section. 

Luhrication.  The  first  system  of  lubrication  followed  the 
German  practice  of  using  one  pump  to  keep  the  crankcase 
empty,  delivering  into  an  outside  reservoir,  and  another  pump 
to  force  oil  under  pressure  to  the  main  crankshaft  bearings. 
This  lubrication  system  also  followed  the  German  practice 
in  allowing  the  overfiow  in  the  main  bearings  to  travel  out  the 
face  of  the  crank  cheeks  to  a  scupper  which  collected  this 
excess  for  crankpin  lubrication.  This  is  verj'  economical  in 
the  use  of  oil  and  is  still  the  German  standard  practice. 
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The  present  system  is  similar  to  the  first  practice,  except 
that  the  oU,  while  under  pressure,  is  not  only  fed  to  main 
bearings  but  through  holes  inside  the  crank  cheeks  to  crank- 
pins,  instead  of  feeding  these  crankpins  through  scuppers. 
The  difference  between  the  two  oiling  systems  consists  of 
carrying  oil  for  the  crankpins  through  a  hole  inside  the  crank 
cheek  instead  of  up  the  outside  face  of  the  crank  cheek. 

Propeller  Hub.  The  Hall-Scott  propeller-hub  design  was 
adapted  to  the  power  of  the  Liberty  engine. 

Water  Pump.  The  Packard  type  of  water  pump  was 
adapted  to  the  Liberty. 

Carburetor.  A  carburetor  was  developed  by  the  Zenith 
■Company  for  the  Liberty  engine. 

Bore  and  Stroke.  The  bore  and  stroke  of  the  Liberty  en- 
gine is  5  by  7  in.,  the  same  as  the  Hall-Scott  A-5  and  A-7 
•engines,  and  as  in  the  Hall-Scott  12-cylinder  engine. 

Pemnrks.  The  idea  of  developing  Liberty  engines  of  4,  6, 
S  and  12  cylinders  with  the  above  characteristics  was  first 
thought  of  about  May  25,  1917.  The  idea  was  developed  in 
■conference  with  representatives  of  the  British  and  French  mis- 
■sions,  May  28  to  June  1,  and  was  submitted  in  the  form  of 
-sketches  at  a  joint  meeting  of  the  Aircraft  (Production) 
Board  and  the  Joint  Army  and  Navy  Technical  Board,  June  4. 
The  first  sample  was  an  8-cylinder  model,  delivered  to  the 
Bureau  of  Standards,  July  3,  1917.  The  8-cylinder  model, 
towever,  was  never  put  into  production,  as  advices  from 
Trance  indicated  that  demands  for  increased  power  should 
make  the  8-eylinder  model  obsolete  before  it  could  be  pro- 
duced. 

Work  was  then  concentrated  on  the  12-cylinder  engine,  and 
one  of  the  experimental  engines  passed  the  50-hour  test  August 
25,  1917. 

After  the  preliminary  drawings  were  made,  engineers  from 
the  leading  engine  builders  were  brought  to  the  Bureau  of 
■Standards,  where  they  inspected  the  new  designs  and  made 
suggestions,  most  of  which  were  incorporated  in  the  final 
■design.  At  the  same  time  expert  production  men  were  making 
suggestions  that  would  facilitate  production. 

The  Liberty  12-cylinder  engine  passed  the  50-hour  test, 
■showing,  as  the  official  report  of  August  25,  1917,  records, 
"  that  the  fundamental  construction  is  such  that  very  satis- 
factory service  with  a  long  life  and  high  order  of  efficiency 
will  be  given  by  this  power  plant,  and  that  the  design  has 
passed  from  the  experimental  stage  into  the  field  of  proven 
lengines." 

An  engine  committee  was  organized  informally,  consisting 
■of  engineers  and  production  managers  of  the  Packard,  Ford, 
Cadillac,  Lincoln,  Marmon  and  Trego  companies.  This  com- 
■mittee  met  at  frequent  intervals,  and  it  is  to  this  group  of 
men  that  the  final  development  of  the  Liberty  engine  is  largely 
due.     (Official  Bulletin,  May  16,  1918,  p.  3) 

New  German  Textile  Substitute 

There  has  been  much  discussion  in  the  German  press 
recently  concerning  a  wood-pulp  fiber  named  "  cellulon,"  for 
which  large  claims  are  made  as  an  efficient  substitute  for  jute, 
cotton  and  other  fibers.  The  Swiss  spinners  and  weavers  are 
keenly  watching  the  developments  of  this  textile  substitute 
and  already  regard  it  as  of  considerable  importance.  A  mem- 
orandum on  the  subject  has  been  received  by  the  Foreign 
Office  from  the  British  Consul  General  at  Zurich,  who  has  seen 
a  sample  of  the  cloth  made  from  cellulon,  and  describes  it  as 
extremely  strong,  although  made  directly  from  wood  pulp. 

It  is  not  easy  to  reconcile  the  various  descriptions  of  the 
process  of  manufacturing  cellulon  from  pulp,  and  it  may  be 


that  more  than  one  method  is  employed.  It  appears  to  be 
certain  that  the  fiber  is  not  made  by  spinning  long  strips  of 
paper  run  off  reels  through  water  in  the  manner  which  Ger- 
man paper  textile  substitutes  have  made  familiar.  The  ac- 
counts agree  in  describing  the  process,  or  processes,  as  a 
direct  manufacture  from  wood  pulp. 

The  British  Consul  General  states  that  the  method  employed 
is  on  the  same  general  principles  as  artificial-silk  manufac- 
ture— that  is,  by  squeezing  pulp  under  high  pressure  through 
small  holes  in  plates.  He  is  familiar  with  the  artificial-silk 
works  at  Crefeld  and  considers  that  the  methods  employed 
there  are  adaptable  to  making  cellulon. 

On  the  other  hand,  the  Miinchener  Neueste  Nachrichten 
gives  some  details  of  two  processes :  one,  the  invention  of  an 
engineer  named  Scherback,  and  the  other  the  revival  of  the 
discovery  made  25  years  ago  by  Gustav  Turk.  In  the  Turk 
process,  according  to  the  Munich  journal,  the  cellulose  pulp 
is  conducted  over  drums,  the  surface  of  which  is  divided  into 
parallels  corresponding  to  the  number  of  the  yams  to  be 
produced.  The  roving,  which  consists  of  a  solid  mass  of  cellu- 
lose, is  taken  from  the  drum  by  means  of  a  special  apparatus 
and  then  twisted  (i.e.  finished  or  twined)  on  spinning 
machines. 

In  the  Scherback  process  cellulose  is  added  to  cotton  waste 
or  wool  in  the  ordinary  mixed  spinning  process.  The  some- 
what longer  fibers  of  the  cotton  or  wool  bind  together  the 
shorter  cellulose  fibers,  and  thus  a  yam  is  produced  similar  to 
cotton  or  woolen  yarn.  These  processes  materially  differ  from 
one  another,  and  from  the  method  of  manufacture — similar  to 
that  of  artificial  silk — which  is  described  by  the  Consul  Gen- 
eral at  Zurich.  They  agree,  however,  in  one  respect:  that 
cellulon  is  made  from  wood  pulp  which  has  not  been  pre- 
viously converted  into  paper. 

But  however  cellulon  may  be  manufactured,  there  is  no 
doubt  that  it  is  being  exploited  very  actively  in  Germany, 
especially  as  a  substitute  for  jute.  The  Miinchener  Neueste 
Nachrichten,  which  describes  the  extent  of  its  adoption  in  Ger- 
many up  to  last  month,  states  that  many  of  the  largest  indus- 
trial concerns  in  the  cellulose,  paper  and  textile  industries 
have  already  taken  out  licenses  for  the  working  of  this  inven- 
tion. Some  large  factories  are  already  at  work  exploiting  it ; 
other  factories  for  such  exploitation  are  being  built  or  pro- 
jected. The  Cellulon  Company  has  been  foimed  by  the  exist- 
ing license  holders  in  conjunction  with  the  proprietors  of  the 
patent  (namely,  The  Turk  Company,  Ltd.,  Hamburg),  with 
the  object  of  establishing  a  research  company,  as  well  as  a 
central  point  for  all  common  interests  of  the  cellulon  industry. 

The  British  Consul  General  writes  that  the  Augsburger 
Spinnerei  A.  G.  is  largely  interested  in  the  Cellulon  Company, 
and  that  a  very  powerful  combination  of  spinners  and  weav- 
ers has  been  formed.  (Journal  of  Commerce,  May  31,  1918, 
p.  3) 

Three  Training  Camps  Open  with  6,500  College 
Students 

The  following  statement  is  authorized  by  the  War  Depart- 
ment: 

Reports  received  in  the  Adjutant  General's  office  indicate 
that  the  three  training  camps  for  college  students  opened  with 
the  full  quotas  present.  The  camps  are  located  at  Plattsburg. 
N.  Y.,  where  3,000  students  are  enrolled;  Fort  Sheridan,  111., 
where  there  are  2,500  students,  and  the  Presidio,  San  Fran- 
cisco, where  there  are  1,000.  All  three  camps  opened  on  Mon- 
day for  a  one-month  course  of  training. 
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Only  infantry  instruction  is  jiivt'n  at  these  camps.  Full 
equipment  of  the  latest  model  has  been  furnished.  The  object 
of  the  camps  is  to  prepare  students  with  such  additional  train- 
ing as  may  be  prescribed  for  commissions  in  the  Officers' 
Reserve  Corps. 

Those  who  qualified  for  the  cam{)s  are  members  of  Reserve 
Officers'  Training  Corps  units  which  are  located  at  about  120 
different  colleges  and  universities.  Members  of  the  camps 
receive  mileage  and  subsistence.  Most  of  them  are  under 
military  age. 

A  similar  camp  for  college  students  who  are  members  of 
artillery  units  of  the  Reserve  Officers'  Training  Corps  at  Yale 
University  and  the  Virginia  Militai-y  Institute,  Lexington,  Va., 
will  be  held  at  Camp  Jackson,  Columbia,  S.  C,  from  August  1 
to  September  1.  These  are  the  only  schools  where  there  are 
artillery  units.  About  350  students  will  be  in  attendance, 
(The  Official  Bulletin.  June  13,  1918,  p.  !)) 

The  Oldest  French  Engineer 

On  May  18,  1918,  Jules  Gaudry,  a  member  of  the  French 
Society  of  Civil  Engineers,  celebrated  his  one  hundredth 
birthday.  Notwithstanding  his  great  age  he  has  all  his  facul- 
ties and  attended  the  meeting  of  the  French  Society  of  Civil 
Engineers  at  which  a  special  medal  was  presented  to  him. 

It  is  an  interesting  fact  that  Gaudry  started  iiis  life  as  a  law- 


JuLES  Gaudry 

yer,  liaving  even  been  admitted  to  the  Paris  l)ar,  but  in  the  40's 
of  the  past  century  he  entered  the  Cave  shops  and  studied 
steam-engine  construction.  In  1849  he  entered  the  service  of 
the  state  railroads,  where  he  remained  until  1870. 

In  1876  he  was  appointed  commissioner  of  accounts  for  the 
Trans-Atlantic  Company,  a  position  which  he  continued  to  oc- 
cupy until  1906,  or  until  he  reached  the  age  of  88  years. 

In  1855  he  was  secretary  of  the  Jury  Commission  in  the  gen- 
eral class  of  machinery  at  the  famous  Paris  Exposition. 

During  the  Franco-Prussian  war  of  1870-1871,  Gaudry  had 
the  important  task  of  acting  as  inspector  of  testing  and  con- 
struction of  all  kinds  of  artillery  supplies,  and  by  the  time  the 
siege  of  Paris  by  the  Prussians  ended  he  had  succeeded  in 
providing  the  complete  material  necessary  for  seventeen  bat- 
teries. 

The  last  paper  read  by  Gaudry  before  the  French  Society  of 


Civil  Engineers,  and  bearing  on  the  progress  of  engineering 
of  water  transportation,  was  at  the  age  of  83  years. 

British  Parhamentary  Commission  on  the  Metric 
System 

A  final  report  has  been  presented  to  the  British  Parliament 
by  the  Conunittee  on  Commercial  and  Industrial  policy  atter 
the  War,  whi<'h  has  been  at  work  in  the  past  two  years. 
Chapter  10,  dealing  with  Weights  and  Pleasures,  presents  the 
conclusions  of  the  committee  relati\e  to  the  proposal  for  the 
compulsory  adoption  of  the  metric  system.  The  19  members 
were  a  unit  in  reporting  adversely,  and  it  is  highly  significant 
that  this  is  taken  to  mean  the  dismissal  of  the  metric-system 
proposal  from  consideration  as  a  subject  of  legislation  in 
Great  Britain.     Following  are  extracts  from  the  report : 

"  Having  given  very  full  consideration  to  the  subject,  we 
are  unable  to  recommend  the  compulsory  adoption  of  the 
metric  system  in  this  country.  In  our  opinion,  it  is  absolutely 
certain  that  the  anticipated  uniformity  could  not  be  obtained 
for  a  ven"  long  period,  if  ever. 

"  There  is,  further,  the  serious  objection  that  if  we  induced 
the  above-mentioned  countries  to  change  over  to  the  metric 
system,  we  should  be  surrendering  to  Germany  the  advantage 
which  our  manufacturers  now  enjoy  o\'er  hers,  both  in  their 
marks  and  our  own. 

"  We  are  infoi-med  that  even  in  France,  which  has  made  the 
metric  system  nominally  compulsory  for  more  than  half  a 
century,  the  '  pouce  '  (or  inch)  is  used  in  textile  manufacture, 
and  numerous  local  measures  still  survive. 

"  In  referring  to  these  considerations,  we  have  to  point  out 
that  there  is  no  unanimity  even  as .  to  the  theoretical  merits 
of  the  metric  system  as  compared  with  our  own.  The  yirac- 
tical  argument  that  its  adoption  is  desirable  in  order  to  secure 
uniformity  in  the  markets  of  the  world  has  been  shown  to  be 
unfounded.  We  are  not  satisfied  by  any  evidence  which  has 
been  brought  before  us  that  trade  has  actually  been  lost  to 
this  country  owing  to  the  fact  that  the  use  of  the  metric  system 
is  not  compulsory. 

"  But  to  attempt  to  make  the  use  of  the  system  universal 
and  obligatory  in  this  country  would  cause  loss  and  confusion 
at  a  particularly  inopportune  moment  for  the  sake  of  distant 
and  doubtful  advantages.  We  are  convinced  that,  so  far  from 
assisting  in  the  reestablishmeut  of  British  trade  after  the  war, 
such  a  measure  would  seriously  hamper  it. 

"  As  regards  the  educational  advantages  claimed  for  the 
change,  we  have  been  referred  to  a  statement  quoted  by  the 
Select  Conunittee  of  1895  that  no  less  than  one  year's  school 
time  would  he  saved  if  the  nHric  system  .vere  taught  in  the 
place  of  that  now  in  use.  The  information  which  we  have 
received  does  not  support  that  statement,  and  even  if  it  were- 
well  foundetl,  it  must  be  remembered  that  for  at  least  a  gen- 
eration children  would  have  to  learn  both  the  new  and  the  old 
measures  and  how  to  convert  from  one  to  the  other. 

•'  It  is  often  popularly  supj^osed  that  the  introduction  of  the- 
metric  system  would  render  possible  the  immediate  sweeping 
away  of  many  complicated  and  varying  weights  and  measures. 
As  we  have  already  indicated,  this  belief  is,  in  our  opinion, 
wholly  fallacious. 

■'  We  are  not  convinced  that  the  metric  system  is,  upon  the' 
whole,  even  theoretically  superior  to  the  British  system,  and 
we  are  satisfied  that  the  practical  objections  to  the  proposed 
change  are  such  as  decisively  to  outweigh  any  advantages, 
which  are  claimed  for  it."  (The  Iron  Age.  vol.  101,  no.  21, 
May  23,  1918) 
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Aeronautics  (See  also  Internal-Combustion  Engineering) 

Stability  of  Aeroplanes,  H.  A.  Webb.  The  writer  con- 
siders the  conditions  of  stability  of  an  aeroplane,  both  in 
steady  and  distnrbed  fliglit.  by  the  use  of  Newton's  laws  of 
motion  and  axes  Hxed  in  space.  He  does  not  discuss  the  prac- 
tical consequences  that  follow  from  the  loss  of  stability.  It  is 
of  interest  to  note  that  the  present  writer  does  not  use  the 
usual  mathematical  convention,  in  which  it  is  assumed  that  the 
aeroplane  is  travelling  with  a  negative  velocity. 

The  writer  also  gives  two  fundamental  equations  of  longi- 
tudinal and  lateral  stability.  The  gyroscopic  terms  in  the  case 
of  forward  translation  are  claimed  to  be  negligible,  but  it  is 
stated  that  they  may  have  an  important  effect  on  the  stability 
of  banked  or  spiral  flights.  {Engineering,  vol.  105,  no.  273, 
May  .-i,  1918,  p)).  475-47(j) 

Exhalist- Valve  Troubles.  As  a  result  of  reports  of 
Irouble  on  several  occasions  through  the  burning  of  exhaust 
valves  or  aero  engines,  the  Rolls-Royce,  Ltd.,  have  carried  out 
a  series  of  experiments  to  determine  the  cause  of  this  trouble 
and  means  for  obviating  it. 

These  tests  have  given  some  valuable  results.  Thus,  it  was 
found  that  the  temperature  of  an  exhaust  valve  in  the  hottest 
portion  is  700  to  750  deg.  cent,  and  the  temperature  of  the 
exhaust  gases  in  the  exhaust  port  is  appro  simately  700 
deg.  cent. 

It  was  also  found  that  the  valve  is  hottest  when  the  cylinder 
is  working  with  the  most  efficient  mixture,  that  is,  when 
the  ma  imum  power  is  obtained  with  the  minimum  amount  of 
fuel.  Hence,  the  general  impression  that  weak  mixtures  cause 
valves  to  get  very  hot  was  not  borne  out  by  these  e  periraents. 
It  was  apparent  that  tlie  effect  the  mixture  had  on  the  burning 
out  of  valves  is  controlled  by  the  amount  of  free  oxygen  in  the 
exhaust. 

As  regards  the  material  used  for  valves,  it  appears  that 
chromium  steel  has  the  advantage  of  not  o>  idizing  at  ordinary 
working  temjieratures.  Tungsten-steel  valves  in  ordinary  con- 
ditions scale  and  gradually  get  thinner,  but  once  the  valve 
reaches  the  temperature  at  which  burning  commences  the  dif- 
ference between  the  two  kinds  of  steel  is  not  ai^preciable. 

The  tappet  clearance  is  of  course  directly  attected  l)y  flic 
elongation  of  the  valve  at  normal  working  temperatures.  Tests 
carried  out  showed  that  this  elongation  is  0.01-1  in.  to  0.016  in. 
A  set  of  valves  were  run  with  no  clearance  at  all  in  the  tappets 
when  cold,  so  that  at  normal  temperatures  the  exhaust  valves 
did  not  seat  by  0.015  in.  The  engine  ran  for  25  hours  and  the 
valves  were  in  jierfecf  condition  wlien  the  test  was  finished.     It 


was  nuticcalile  when  the  engine  was  running  tliat  the  valves 
were  the  same  heat  all  over,  whereas  in  normal  working  condi- 
tions they  all  cooled  on  the  seating  where  they  come  in  contact 
with  the  cylinder.  It  was  found  that  it  was  possible  to  run 
with  the  valves  not  seating  by  as  much  as  0.008  iu.  and  still 
obtain  a  cooled  ring  round  the  outer  ridge  of  the  valves.  It 
is  assumed  that  iu  this  ease  the  valve  is  cooled  by  the  thin 
volume  of  gas  passing  around  the  valve  at  a  considerably  re- 
duced velocity  and  itself  being  cooled  by  contact  with  the  seat- 
ing of  the  cylinder.  Investigation  showed  that  with  no  tappet 
clearance  in  the  exhaust  valves  when  cold  the  power  was  re- 
duced by  1.5  per  cent,  and,  further,  that  it  was  possible  to  run 
with  only  0.005  in.  clearance  with  no  loss  of  power.  In  carry- 
ing the  tests  still  further,  the  tappets  were  adjusted  so  that  the- 
exhaust  valves  could  never  seat  when  cold  by  0.01  in.  As  a  re- 
sult the  power  was  reduced  by  as  much  as  15  per  cent,  and  the 
e  haust  valves  became  excessively  hot.  In  these  conditions  it 
was  distinctly  noticeable  that  the  valves  were  hottest  on  the 
outer  ring  and  cooler  towards  the  stem ;  this,  of  course,  being 
the  converse  of  the  results  with  correct  tappet  adjustment. 
This  test  also  revealed  another  interesting  point  in  that  the 
valve  was  found  to  be  much  hotter  on  the  sector  towards  the 
top  center  of  the  cylinder.  This  is  of  particular  interest,  be- 
cause when  burning  occurs  in  an  exhaust  valve  it  lias  appar- 
ently never  been  appreciated  why  a  bite  is  taken  out  of  one 
portion,  leaving  the  rest  of  the  seating  in  fairly  good  condi- 
tion. During  these  experiments  it  was  noticed  that  this  bite 
always  occurs  on  the  sector  just  mentioned  towards  the  top 
center  where  the  valve  gets  hottest.  In  conjunction  with  this 
it  was  also  found  that  if  a  valve  is  turning  round  while  the 
engine  is  running  it  takes  a  very  much  longer  time  to  start  to 
burn.  Immediately  burning  commences  the  valve  ceases  to 
turn. 

The  effect  of  preignition  was  found  to  be  of  the  greatest  im- 
portance. It  is  stated  that  the  spark  plug  which  ]n'eignites  un- 
der ordinary  running  conditions  causes  the  exhaust  valve  to 
run  at  an  incandescent  heat.  It  was  found  that  preigniti'ons. 
are  greatly  influenced  by  the  amount  of  lubricating  oil  in  the 
combustion  chamber.  In  fact,  it  is  claimed  that  no  case  of  pre- 
ignition has  ever  been  known  in  an  overlubricated  cylinder  and 
it  was  proved  by  actual  experiments  that  if  a  spark  plug  com- 
menced to  preignite  this  could  be  redeemed  by  squirting  a  little 
oil  into  the  air  intake.  It  was  also  proved  that  it  was  possible 
to  inject  a  certain  amount  of  oil  without  affecting  the  horse- 
power of  the  engine  and  still  secure  a  reduction  of  the  tem- 
jierature  of  the  valve. 

The  Rolls-Royce  Company  atfiniis  that  with  reasonable  care 


583 


£84 


ENGINEERING  SURVEY 


The  Journal 
Am.Soc.M.E. 


there  should  be  no  preignition  and  the  chief  reason  for  its  oc- 
currence is,  in  their  opinion,  that  the  engine  is  run  with  the  oil 
too  cold. 

It  was  also  found  in  the  course  of  tests  that  the  water  cir- 
culation has  a  very  important  effect  on  the  overheating  of  ex- 
haust valves.  It  was  noticeable  that  if  the  water  circulation  is 
faulty  the  first  part  to  be  affected  is  the  exhaust  valve.  If  the 
failure  of  the  water  circulation  causes  the  spark  plug  to  pre- 
ignite,  which  is  natural,  the  valve  is  burned  in  a  few  minutes. 
They  state  that  very  encouraging  restdts  have  been  obtained  by 
increasing-  the  flow  of  water  per  minute  through  the  cylinder 
jackets.  [The  Auto-Motor  Journal,  vol.  23,  no.  19/805,  May 
10,  1918,  pp.  338-339,  epA) 

A  GERMA^•  •'  Mystery  '"  Biplane — the  H.  W.  Descrip- 
tion of  the  so-called  H.  W.  German  biplane  recently  brought 
down  on  the  French  front. 

The  smash  and  subsequent  fire  did  not  leave  much  on  which 
to  base  the  reconstruction  of  the  machine.  Apparently,  how- 
ever, the  biplane  is  a  two-seater  with  staggered  wings  having  a 
dihedral  angle  but  no  sweep  back.  The  most  characteristic  ele- 
ment of  construction  is  the  tail,  which  is  of  the  biplane  form 
with  the  top  plane  considerably  smaller  than  the  bottom  one. 

The  shape  of  the  ailerons  is  not  quite  certain.  One  of  the 
obsen'ers  claimed  that  the  tail  planes  are  polygonal  with  the 
angles  rounded  off.  It  appears  also  that  the  fuselage  is  very 
deep  and  the  top  plane  very  close  to  it.  This  would  give  the 
rear  gunner  an  opportunity  to  easily  fire  upwards.  (Flight, 
no  487,  no.  17,  vol.  10,  April  25,  1918,  pp.  444-445) 

The  Story  of  the  Liberty  Motor.  This  article  claims  to 
give  the  true  story  of  the  Liberty  motor.  There  are  no  facts 
which  were  not  previously  known  in  one  way  or  another,  but 
the  whole  article  gives  a  very  clear  and  consistent  history  of 
this  interesting  war  development.  {Scientific  American,  vol. 
118,  no.  22,  June  1,  1918,  pp.  500) 

Conventions 

National  Cooperative  Convention  A.  A.  E.  Power,  vol. 
47,  no.  22,  May  28,  1918,  pp.  780-781. 

Meeting  of  the  National  Machine  Tool  Builders'  Asso- 
ciation. American  Machinist,  vol.  48,  no.  23,  June  6,  1918, 
pp.  959-967. 

Engineering  Materials 

Failure  of  Ductile  Materials  Under  Fluctuating 
Stresses,  H.  A.  Webb  and  W.  H.  Barling.  The  paper  starts 
with  a  brief  introduction  and  a  summary  of  previous  work 
on  fatigue  of  materials  under  fluctuating  stresses.  The  writer 
believes  that 

2  (maximum  stress) 


Equivalent  static  stress  ■ 


1   (minimum  stress) 

1  +  T7 


2  (maximum  stress) 
is  well  supported  by  experiment  for  ductile  materials  under 
fluctuating  direct  stresses,  and  by  analogy  with  it  suggests  the 
following  formula  for  ductile  materials  under  more  complicated 
conditions  of  loading. 

Let  Si  and  s,  be  the  maximum  and  minimiiTn  shear  stresses 
(s.  may  be  negative)  at  a  given  point,  in  a  given  plane  through 
that  point :  then  the  equivalent  static  shear  stress  at  that  point, 
and  in  that  plane,  is 

2.S. 

S=  ^- 

Taking  as  an  examplp  the  crankshaft  of  an  aero  engine,  the 


shaft  is  subjected,  at  any  given  section,  to  a  fluctuating  direct 
stress,  p,  due  to  bending  and  thrust,  and  a  fluctuating  shear 
stress,  q,  due  to  torque.  Let  p  and  q  be  represented  on  a  polar 
diagram,  as  in  Fig.  1. 

Let  p„  2„  and  p^  q^,  be  two  pairs  of  corresponding  values 
of  p  and  q,  i.  e.,  p^  and  q^  occur  simultaneously,  and  so  do  p, 
and  q,.  We  assume  temporarily  that  p,  and  g,  represent  the 
limits  of  fluctuation,  and  on  this  assumption  we  shall  find  a 
formula  for  S.  In  theory,  we  ought  then  to  apply  the 
formula  to  read  off  from  the  polar  diagram  and  choose 
the  largest  of  all  the  values  of  S  so  obtained,  as  the  "  maximum 
maximorum."  In  practice,  experience  should  enable  us  to 
guess  from  the  diagram,  as  a  rule,  what  values  of  p,  and  y„ 
p.  and  q.  are  likely  to  give  the  largest  value  of  S.    Probably 


Fig.  1     PoLAB  DiAOEAM  OF  Stresses  on  a  Ckankshaft  of  an 
Aeronautical  '  Engine 

we  should  not  be  far  wrong,  for  a  crankshaft,  in  taking  the 
greatest  and  least  values  of  q  (the  least  value  may  be  nega- 
tive), together  with  the  corresponding  values  of  p,  to  determine 
the  value  of  S. 
We  shall  then  prove  that  if 

^  ^ PA^  —  PAr |-^, 

2i'  +  Viq^q^  +  ^/4iJi'  +  V8Pj>2 

is  numerically  greater  than  1.414,  then 

„  2(pjg,  — p,3j 

S  =  = rs] 

V(s.  +  aJ^  +  y4(P>  +  P.)^  '■  ^ 

But  if 

q: + y2g.2,  +  y^p; + Vapj'. ^  ^ 

is  niimericall5'  less  than  1.414,  then  S  either  has  the  value  given 
in  [5],  or  it  is  equal  to 

2(9.'  +  V2g.g, + ViP^  +  ygpj),)' +(0.3)  (p,g,  -  p,q^y 

{  (9:  +  V2q.r  +  Va{P.  +  'y2P.fY''  "^    ^ 

whichever  is  the  greater  numerically. 

TABLE    1      DUCTILE   MATERIALS    UNDER    FLUCTUATING 
STRESSES 


PI 

81 

P2 

9« 

S 

23.000 

4,600 

12,300 

0 

20,200 

3,600 

12,000 

0 

4,800 

20,300 

12,500 

10,000 

7,500 

5,000 

19,500 

12,000 

5,000 

6,000 

-5,000 

20,000 

2,000 

5,000 

1,000 

-5,000 

20,400 

2,500 

7.500 

0 

-3,700 

20,100 

9,000 

7,500 

3,000 

-3,000 

20,100 

12.000 

6,000 

-9.000 

4.500 

20.400 
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These  formulae  are  proven  mathematically.  This  part  of 
the  paper  is  not  suitable  for  abstracting. 

The  writer  gives  the  following  numerical  illustrations:  As 
a  special  case  if  q,  =  q,  =  0,  we  find  from  [6]  that 


1  + 


P. 
2p, 


which  agrees  with  [2]  (as  we  should  expect),  since  under  a 
simple  tension  the  maximum  shear  stress  is  half  the  tensile 
stress. 

In  the  eight  cases  given  in  Table  1  the  value  of  the 
equivalent  static  shear  stress  is  about  20,000  lb.  per  sq.  in., 
so  that  they  are  all,  on  this  theory,  about  equally  wrong.  All 
the  stresses  are  in  pounds  per  squai-e  inch.  (Aeronautics, 
vol.  14,  no.  235,  April  17,  1918,  pp.  331-.333,  3  figs.,  tm) 

Principal  Properties  of  Acieral.  A  new  aluminum  alloy 
under  the  name  of  acieral  was  placed  on  the  market  last  year 
(for  details  of  its  composition  see  The  Iron  Age,  April  5, 
1917).  Some  tests  of  this  metal  have  recently  been  made  by 
the  Bureau  of  Construction  and  Repair  of  the  United  States 
Navy,  with  results  shown  in  Table  2. 

These  tests  represent  metal  varying  from  0.064  in.  and  up  in 
thickness.  [The  Iron  Age,  vol.  101,  no.  23,  June  6,  1918,  p. 
1467,  e) 

TABLE  2     RESULTS  OF  TENSILE  TESTS  OF  ACIERAL 


S3 

•a 

St 

a 

0    -  i 

§•■!-. 

S  a  a 

w  a- 

3ia 

.5S 
a  « 

O  u 

o  2 

1^ 

n 

«  a 

Modulus  of 

elasticity, 

lb.  per  sq.  iu. 

A 

0.0498 

37, .500 

51,300 

4.6 

6.22 

10,870,000 

A 

0.049S 

37,000 

49,400 

2.0 

4.62 

10,000,000 

B 

0.0561 

34,000 

46.900 

4.0 

18.71 

8,854,000 

B 

0,0561 

35,000 

45,800 

3.1 

16.85 

8,700.000 

C 

0.0489 

51,000 

66,400 

1.8 

6  81 

10,210,000 

C 

0.0495 

51,000 

67,600 

4.1 

7.28 

10,640,000 

D 

0.0500 

52,000 

71,800 

2.0 

3.80 

10.200,000 

D 

0  0500 

54.000 

69.000 

2.0 

2.80 

10,525,000 

Annealing  and  Recrtstallization  of  Cold-Rolled 
Aluminum  Sheets,  Robert  J.  Anderson.  The  present  article 
gives  the  results  of  a  series  of  tests  made  on  the  effects  of 
heat  at  different  temperatures  on  the  softening  of  cold-rolled 
sheet  aluminum. 

The  main  results  of  these  tests  have  been  reported  in  an 
abstract  of  another  article  by  the  same  author  in  The 
Journal  for  June  1918,  p.  506. 

The  present  investigation,  on  the  whole,  shows  that  the  ex- 
isting general  practice  of  annealing  aluminum  is  faulty.  The 
effect  of  long-time  annealings,  such  as  are  common  in  present 
practice  where  sheets  are  exposed  for,  say,  24  hours  at  375 
deg.  cent.,  is  to  cause  an  undue  coarsening  and  weakening  of 
the  metal,  evidenced  by  the  coarse  domes  in  the  Erichsen  test 
used  in  the  present  investigation. 

Fabricating  blanks  which  have  been  so  annealed  and  which 
have  undergone  deep  draws  in  the  draw  press  also  show  the 
same  coarse  appearance  at  the  edges  of  drawn  shapes  and  this 
can  be  traced  only  to  the  long  annealing  period.  (Metallurg- 
ical and  Chemical  Engineering,  vol.  18,  no.  10,  May  15,  1918, 
pp.  523-527,  6  figs.,  ep) 

The  Annealing  op  Carbon  Steels  as  Affected  by  Va- 
rious Temperatures  and  Magnetic  Flux,  R.  B.  Fehr, 
Mem.Am.Soc.M.E.     The  primary  object  of  the  investigation 


was  to  make  a  study  of  the  range  of  temperature  in  which  the 
various  steel  heat-treating  operations  should  be  carried  out. 
For  this  purpose  the  critical  range  of  temperatures  was  in- 
vestigated through  small  intervals  with  the  object  of  finding 
out  what  improvements  would  be  brought  about  by  better 
temperature  control. 

This  research  made  it  also  possible  to  investigate  whether 
there  was  any  unusual  eflieet  on  the  physical  properties  of 
steel  that  was  subjected  to  heat  treatment  and  the  action  of 
magnetic  tlux  simultaneously. 

The  main  data  of  this  investigation  have  already  been  re- 
ported from  an  advance  publication  of  the  paper  in  The 
Journal  for  January  1917,  pp.  82-84.  (Pennsylvania  State 
College  Bulletin,  vol.  11,  no.  11,  October  1,  1917,  e) 

Occluded  Gases  in  Ferrous  Allots,  Gellert  Alleman  and 
Charles  J.  Darlington.  Interest  in  occluded  gases  was  aroused 
in  the  writers  during  an  investigation  conducted  by  one  of  them 
which  had  to  deal  with  the  bubbles  formed  around  wire  in 
wire  glass.  At  first,  it  was  assumed  that  these  bubbles  were 
composed  of  carbon  dioxide  and  emanated  from  the  glass  itself, 
but  subsequent  work  indicated  the  possibility  of  the  gases  com- 
ing from  the  metal  of  the  wire. 

A  series  of  extensive  tests  was  undertaken  which  gave  some 
interesting  data,  summed  up  by  the  writers  in  the  follow- 
ing manner: 

1  We  have  constructed  a  gas-tight  vacuum  furnace,  capable 
of  continuous  service  at  temperatures  of  approximately  1900 
deg.  cent. 

2  By  means  of  this  apparatus,  all  the  gases  occluded  in  fer- 
rous alloys  may  be  removed  and  collected. 

3  It  appears  that  the  gases  are  evolved  in  the  following  or- 
der :  hydrogen  is  most  readily  set  free,  carbon  monoxide  comes 
next,  and  nitrogen  seems  to  be  held  most  tenaciously. 

4  Whether  oxygen  is  the  result  of  the  decomposition  of 
various  oxides  of  iron  or  the  dissociation  of  carbon  monoxide 
or  carbon  dioxide  has  not  been  determined. 

5  We  have  shown  that  ferrous  alloys  may  occlude  relatively 
large  volumes  of  gases — in  some  cases  equal  to  about  200  times 
the  volume  of  the  metal. 

6  We  suggest  that  in  addition  to  the  ordinary  functions  of 
metals  like  aluminum,  tungsten,  chromium,  menganese,  titan- 
ium, silicon,  etc.,  when  placed  in  ferrous  alloys  these  elements 
may  act  as  catalytic  agents  and  either  prevent  the  occlusion  of 
large  quantities  of  gases  or  aid  m  the  elimination  of  such 
gases  at  lower  temperatures  than  would  ordinarily  take  place. 

7  We  have  shown  that  the  removal  of  gases  from  ferrous 
alloys  markedly  changes  the  microstrueture  and  increases  the 
density  of  the  alloy.  (Journal  of  The  Franklin  Institute,  vol. 
185,  no.  4,  April  1918,  pp.  461-480,  4  figs) 

The  Influence  op  Surface  Tension,  F.  C.  Thompson. 
The  Iron  Trade  Review,  vol.  62,  no.  12,  May  23,  1918,  pp.  1299- 
1304,  9  figs.  Reprint  of  a  paper  presented  at  a  recent  meeting 
of  the  British  Iron  and  Steel  Institute.  The  hypothesis  is  of- 
fered for  surface  tension  and  bears  an  important  influence  on 
the  structui-e  of  iron  and  steel. 

The  Definition  of  Hardness,  W.  Cawthome  Unwin.  The 
writer  points  out  the  interesting  fact  of  the  identity  of  the 
hardness  numbers  of  Martel  and  Brinell.  In  view  of  the  fact 
that  Martel's  work  is  compai-atively  little  known,  the  follow- 
ing passage  from  the  article  is  of  particular  interest : 

In  1895  to  1900  Lieutenant-Colonel  Martel  communicated 
two  vei-y  interesting  and  valuable  papers  to  the  Paris  Con- 
gress   on    testing    materials.      He    used    the    falling-monkey 
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method,  with  various  forms  of  indenting  points  and  vai'ious 
heights  of  fall.  He  established  conclusively  that  the  work  ex- 
pended in  indentation,  notwithstanding  these  variations  of  the 
conditions,  is  proportional  to  the  volume  of  the  indentation. 

If  T'  is  the  volume  of  the  indentation,  P  the  weight  of  the 
monkey  and  F  the  height  of  fall,  D  =  P  F/V  is  constant  for 
any  given  ductile  material.  Then  D  in  kilogram-millimeter 
units  is  Martel's   hardness   number. 

It  is  easy  to  see  that  D  is  the  amount  of  work  necessary  to 
cause  a  cubic  unit  of  indentation  and  is  independent  so  far  as 
the  tests  go  of  the  form  of  the  indenting  bodv-. 

Further,  a  few  tests  were  made  with  a  gradually  applied 
load  and  the  same  law  was  satisfied,  except  that  D  was  about 


Fig.  2     Singij;-Sleeve-V.\lvf,  JIotor 

20  per  cent  less  m  the  case  of  a  gradually  applied  load.  Prob- 
ably this  was  due  either  to  .there  being  some  loss  of  work  in 
vibrations,  etc.,  in  the  impact  test;  or  to  inexactness  in  deter- 
mining the  work  expended  in  tests  by  a  gradually  applied  load. 
{Engineering,  vol.  105,  no.  2733,  May  17,  1918,  p.  535) 

Sue  l'heteeogeneite  des  aciers,  G.  Charpy  and  S  Bon- 
nerot.  Eevue  de  Metallurgi-e,  15  Annee,  no.  2,  March-April 
1918,  pp.  132-136,  4  figs.  Discussion  of  the  heterogeneous 
character  of  the  structure  of  steel. 

Fuel  and  Firing 

The  Storage  of  Bituminous  Coal,  H.  H.  Stock.  Univer- 
sity of  Illinois  Bulletin,  vol.  15,  no.  27,  Engineei-ing  Experi- 
ment Station,  Circular  no.  6,  March  1918,  192  pp. 

Firing  with  Coal  Dust.  Engineering,  vol.  105.  no.  2733, 
May  17,  1918,  pp.  552-553.  General  discussion  of  the  subject 
largely  based  on  American  practice. 

Figuring  Furnace-Grate  Area.  Power,  vol.  47,  no.  22, 
May  28,  1918,  pp.  756-758,  7  figs. 


Le    Service   d'econojiie    de    combustible   a    la    Cie    des 

FORGES    ET   ACIKRIES    DE   LA   MARINE   ET   D'HOMECflURT.    M.    TheO- 

dore  Laurent.  Bevue  de  Metallurgie,  15  -\nnee,  no.  2,  March- 
April,  1918,  pp.  117-126,  1  fig.  Description  of  methods  of 
fuel  economy  employed  in  a  French  metallurgical  plant. 

Alcohol  as  a  Motor  Fuel.  Report  by  the  Common- 
wealth Advisory  Committee  on  Science  and  Industry  pre- 
sented to  the  Australian  government  on  alcohol  fuels  and 
engines.  The  report  considers  in  very  favorable  light  the 
possibility  of  using  alcohol  as  a  fuel.  For  denafurants  it 
recommends  tar-oil  distillates  as  being  cheap,  effective  and 
having  no  coiTosive  effect  on  valves  or  cylinders.  For  Aus- 
tralian conditions  the  use  of  mixtures  of  alcohol  with  benzol 
or  ether  are  not  recommended.  As  regards  the  source  of 
raw  materials  the  report  recommends  the  use  of  molasses, 
sorghum  stalks,  cassava  and  sorghum  grain.  {The  Autocar, 
vol.  40,  no.  1176,  Mav  4  and  11,  1918,  pp.  435-436,  459-460, 
3  figs.) 


Handling  and  Conveying 

Conveyor  Scheme  for  New  York's  '•  Package  Freight," 
M.  A.  Long.  Freight  Handling  and  Terminal  Engineering, 
vol.  4,  no.  5,  May  1918,  pp.  158-160. 


Intemal-Conibiistion    Engineering    (See    also    Railroad 
Engineering) 

Oil-Engine  Sprayers  or  Pulverizers,  A.  H.  Goldingham 
and  T.  C.  O'Brien.  Motorship,  vol.  3,  no.  5,  May  1918,  pp. 
3-4,  10  figs. 

Single-Slee\'e- Valve  Motor.  A  new  sleeve-valve  engine 
is  being  developed  by  the  S.  S.  V.  Motor  Company,  of  Pitts- 
burgh, Pa.,  the  design  being  due  to  Charles  B.  and  James  M. 
Gearing.  A  cross-sectional  view  of  the  engine  is  shown  in 
Fig.  2. 

The  engine  has  four  cj'linders  of  3V2  in.  bore  by  5  in.  stroke, 
and  a  single  sleeve  is  interposed  between  each  piston  and  its 
cylinder  wall.  The  sleeve,  of  course,  reciprocates  at  one-half 
the  speed  of  the  piston,  making  one  reciprocation  during  each 
complete  engine  cycle.  Its  travel  is  equal  to  13-16  in.  This 
makes  a  total  travel  of  1%  in.  during  a  complete  cycle,  as 
compared  with  20  in.  of  piston  travel.  The  sleeve  is  said  to 
have  a  dwell  corresponding  to  275  deg.,  during  which  period 
the  compression  and  power  strokes  take  place.  The  ports  in 
the  cylinder  wall  and  in  the  inner  head  are  so  arranged  that 
the  port  in  the  sleeve  is  between  the  inlet  and  exhaust  ports 
during  this  particular  period. 

When  the  crankshaft  is  45  deg.  from  the  bottom  dead  center 
on  the  power  stroke,  the  sleeve  moves  up  and  begins  to  open 
the  exhaust  port.  The  latter  closes  at  the  top  dead  center. 
The  inlet  port  is  opened  by  a  quick  motion  of  the  sleeve  valve. 

There  are  two  inlet  and  two  exhaust  ports  to  each  cylinder. 
The  sleeve  is  positively  operated  by  a  double  toggle  combina- 
tion, one  link  of  which  is  driven  by  an  eccentric  shaft  rotating 
at  one-half  crankshaft  speed  and  the  other  half  by  an  eccentric 
which  is  placed  above  the  crankshaft  and  operated  by  means 
of  the  connecting  rod  so  that  it  has  an  irregular  angular  mo- 
tion. The  upper  end  of  the  two  links  is  connected  by  a  third 
link  to  a  lug  on  the  sleeve. 

The  whole  cylinder  block  is  an  aluminum  casting,  without 
special  lining,  as  all  of  the  wear  comes  on  the  inside  of  the 
sleeve.     An  experimental  engine  that  has  been  built  developed 


July 
1918 


ENGINEERING  SURVEY 


587- 


^e  top  cover  of  Bonnet  is  fnade 
tfto  pieces  3nd  toaether  mith  ' ' 
end  piste  is  rta^j  removcff. 


Plan  w'th  Cab  RooF  Removed 


Fifi.  3     British   Narrow-Gage   Internal-Combustion    LotoMOTivL 


Z€  C3uge -■ 


a  torque  oi  110  lb.  (length  of  brake  arm  iiot  given)  at  1400 
r.p.ni.  The  spark  plugs  are  located  centrally  in  the  cylinder 
heads.  This  engine  will  run  up  to  2700  r.p.m.,  it  has  been 
definitely  stated. 

The  exhaust  ports  have  their  top  edge  on  a  line  with  the 
bottom  of  the  inner  head  and  are  2  7-18  in.  wide,  measured 
eireumferentially.  They  afford  a  very  direct  passage  for  the 
exhaust  gases  from  the  cylinder  and  this  is  believed  to  have  a 
tendency  to  keep  the  cylinders  free  from  carbon. 

Lubrication  is  by  the  force-feed  system,  oil  being  fed  under 
a  pressui-e  of  5  to  10  lb.  per  sq.  in.  to  the  thi-ee  main  bearings 
and  through  drill  holes  in  the  crankshaft  to  the  crankpin  bear- 
ings. Oil  thrown  off  from  the  crankpin  bearings  lubricates  all 
the  other  internal  parts.  The  sleeve-operating  shaft,  as  will 
be  seen,  is  chain-driven.  (Automotive  Industries^  vol.  38,  no. 
20,  May  16,  1918,  p.  953,  d) 

Sm.4ll  Locomotives  op  Special  Types.  The  first  of  a  series 
of  articles  describing  small  locomotives  such  as  are  used  by 
contractors  or  for  special  purposes.  The  locomotives  de- 
scribed are  both  steam  and  internal-combustion,  the  steam 
locomotives  being  of  the  fireless  type. 

As  regards  tireless  locomotives,  the  one  described  is  built 
by  Hawthorn,  Leslie  and  Company.  A  particular  feature  of 
the  engine  is  a  special  superheater  and  steam  drier  which 
is  claimed  to  etfect  a  gain  in  efficiency  ranging  from  10  to 
15  per  cent,  according  to  the  charging  pressure  available  and 
the  pressure  at  which  the  reducing  valve  is  set.    It  is  said  that 


it  has  been  found  I  hat  in  order  to  obtain  a  perfectly  satisfac- 
tory operation  of  reducing  valves,  it  is  necessary  to  piovide 
an  adequate  volume  of  steam  between  the  valve  and  the  cylin- 
ders so  as  to  act  as  a  cushion  on  the  reducing  valve  and 
prevent  violent  fluctuations  in  the  pressure  of  sleam  in  the 
delivery  pipe.  The  superheater  referred  to  here  does  it,  and, 
in  addition,  also  provides  a  reservoir  of  low-pressure  steam, 
which  is  drawn  upon  for  supplying  the  cylinders  and,  at  the 
same  time,  allows  the  steam  to  become  thoroughly  dried  before 
entering  the  cylinders  for  a  period  when  the  reservoir  is  at 
or  about  at  its  maximum  pressure  and  corresponding  tempera- 
ture. The  amount  of  superheat  gradually  decreases  until  the 
point  is  reached  when  the  pressure  in  the  reservoir  corresponds 
with  that  at  which  the  reducing  valve  is  set.  During  the  ensu- 
ing period  of  working,  the  reducing  valve  ceases  to  be  operated 
and  passes  the  steam  directly  from  the  reservoir  to  the  cylin- 
ders at  a  gradually  falling  pressure. 

The  same  firm  builds  an  internal-combustion  locomotive 
driven  by  a  4-cylinder  marine-type  engine  designed  to  develop 
55  b.hp.  at  600  r.p.m.  The  power  is  transmitted  through  a 
friction  clutch  to  a  change-speed  gearbox,  arranged  to  give 
traveling  speeds  of  4,  8  and  15  miles  per  hour,  both  forward 
and  backward. 

The  unit  has  a  weight  in  full  running  order  of  8.75  tons 
and  runs  on  a  gage  of  2  ft.  6  in. 

Another  type  described  in  the  article  is  the  narrow-gage 
internal-combustion  locomotive  built  bv  the  Avonside  Engine 
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Company  at  Bristol  (Fig.  3).  This  locomotive  is  of  the 
M.  L.  M.  type;  that  is  to  say,  it  is  from  55  to  60  hp.,  and  is 
suitable  for  gages  varying  from  1  ft.  11%  in.  to  5  ft.  6  in., 
the  drawing  here  showing  a  2  ft.  6  in. -gage  locomotive. 

There  are  four  wheels  2  ft.  in  diameter  and  coupled,  the 
wheelbase  being  4  ft.  The  total  weight  loaded  is  9  tons  and  2 
cwt.,  4  tons  13  ewt.  being  on  the  front  axle  and  4  tons  9  ewt. 
on  the  rear  axle. 

The  motor  is  of  the  four-cylinder  (6^/2  in.  by  8  in.)  vertical 
type,  designed  to  run  noi-mally  at  550  r.p.m.  The  power  is 
transmitted  through  a  clutch  and  change-speed  gearbox,  no 
chains  being  used.  The  engine  is  designed  to  work  on  any- 
ordinary  kerosene  having  a  fash  point  up  to  about  150  deg. 
fahr.  It  is  started  from  cold  by  running  on  gasoline  for  a 
few  minutes  and  changing  over  to  kerosene.  {The  Engineer, 
vol.  125,  no.  3255,  May  17,  1918,  pp.  419-421,  5  figs.,  d) 

Machine  Tools 

BuLLARD  Maxi-Mill  Boring  Mill.  Description  of  a  boring 
mill  embodying  in  its  construction  some  features  which  are 
slated  to  have  never  before  been  applied  to  a  machine  of  this 
type. 

In  the  new  mill  such  standards  and  complete  units  as  the 
drive,  feed  works,  spindle  construction,  rail  construction  have 
been  embodied  with  only  minor  changes,  but  new  features  also 
appear. 

In  the  bed  the  gears  and  bearings  are  Moodcil  with  oil  at  all 
times. 

A  new  form  of  centralized  control  has  been  introdiued.  The 
crank  handles  were  eliminated  on  the  hand  wlieels,  tiiese  being 
of  the  hammer  type,  which  is  claimed  to  make  possible  very 
fine  settings  of  the  tools. 

Graduated  scales  mounted  on  the  face  of  the  cross  rail  and 
on  the  tool  slides  give  the  coarser  readings,  while  micrometer 
dials  graduated  to  thousandths  and  equipped  with  Bullard 
observation  stops  give  the  linal  readings. 

Another  feature  of  construction  claimed  to  be  new  permits 
the  use  of  large  and  efl:ecti\e  amounts  of  cutting  lubricant  on 
the  tool.  In  fact,  the  machine  was  designed  with  this  in  mind 
from  the  start  and  it  is  claimed  that  the  construction  is  such 
as  to 'avoid  the  p^'^sibility  of  the  cutting  lubricant  entering 
parts  of  the  machine  where  it  is  not  desired.  (American 
Machinist,  vol.  48,  no.  23,  June  6,  1018,  pp.  973-974,  4  figs.,  s) 

Marine  Engineering 

Ljdngstroji  Turbo-Electric  Ship-Propelling  Machin- 
ery. Engineering,  vol.  105,  no.  2731,  May  3,  1918,  pp.  489- 
491,  9  figs,  (serial). 

Hydraulic  Equipment  of  a  Modern  Shipyard,  J.  H.' 
Rodgers.  Canadian  Machinery  and  Manufacturing  News,  vol. 
19,  no.  20,  May  16,  1918,  pp.  505-509,  9  figs. 

Design  and  Progress  op  the  Floating-Frame  Reduction 
Gear,  John  H.  Macalpine.  Proceedings  of  the  Engineers' 
Society  of  Western  Pennsylvania,  vol.  34,  no.  1,  February 
1918,  pp.  1-38,  21  figs.,  2  tables. 

The  Hull  Weight  op  Cargo  Ship,  H.  Hashiguchi.  Jour- 
nal of  the  Society  of  Naval  Architecture,  vol.  22,  April  1918, 
pp.  60-74  (in  Japanese). 

The  Stokes  Wave  and  Trochoidal  Deep  Sea  Waves, 
Prof.  S.  Yokota.  Journal  of  the  Society  of  Naval  Architec- 
ture, vol.  22,  April  1918,  pp,  74-79  (in  Japanese). 


Suction  ami  Heptlsion  Between  Two  Ships  Based  on 
Model  Experiments,  H.  Makita.  Journal  of  the  Society  of 
Naval  Architecture,  vol.  22,  April  1918,  p.  7fl  (in  Japanese). 

The  Turbo-Electric  Ship  "  Wulsty  Castle  " — Con- 
trolling Reslstances.  The  Engineer,  vol.  125,  no.  3255,  May 
17,  1918,  pp.  423-426,  6  figs. 

Emergency  Fleet  Engines.  In  view  of  the  great  interest 
naturally  felt  by  American  engineers  in  propelling  machinery 
of  the  Emergency  Fleet  ships,  there  is  reproduced  on  the  op- 
posite page  from  Power  a  cut  showing  the  general  arrange- 
ment of  the  fore-and-aft  triple-expansion  engine  built  for  the 
Corporation  by  the  Buckeye  Engine  Company. 

It  is  of  700-hp.  capacity  and  has  a  15y2-in.  diameter  high- 
pressure  cylinder,  a  26-in.  intermediate  and  a  44-in.  low-pres- 
sure cylinder  with  a  stroke  of  26  in.  Piston  valves  are  to  be 
used  on  all  cylinders  and  are  71^,  14^^  and  15  in.  in  diameter, 
respectively,  and  3  ft.  ^i|  in.  long. 

The  columns  on  which  the  cylinders  are  secured  are  7  ft.  1 


Fia.  ■)     r>iAGRAM  OF  A  Labge  Poop-Type  Detachable  Ship  Elec- 
TROMoEiLE  When  Not  Attached  to  the  Ship 


Fig.    6     Cakgo    Ship   of   10,600    Tons    Deadweight    Carrying 

Capacity  on  the  Snell  Electromorile  .System 

• 

in.  liigh  and  7  ft.  wide  at  the  base.  The  frame  consists  of  a 
front  and  back  column.  The  front  column  is  4^/^  in.  in 
diameter  and  the  back  column  is  of  A-shaped  form  when  looked 
at  from  the  forward  end.  These  columns  carry  the  guide  bars. 
The  crank  pins  are  8^/^  in.  and  the  wristpins  4^2  in.  in 
diameter.  The  shaft  is  8%  in.  in  diameter  and  the  cranks  are 
placed  at  120  deg.  apart.  (Power,  vol.  47,  no.  23,  June  4, 
1^18,  pp.  794-795,  2  figs.,  dA) 

Snell  System  op  Electric  Propulsion  for  Ships.  The 
Snell  system  of  electric  propulsion  is  to  be  used  in  particular 
for  ships  operating  under  such  conditions  that  the  time  of 
loading  and  unloading  is  considerably  greater  than  the  time 
during  which  the  ship  is  under  way.  This  applies  in  particu- 
lar to  cross-channel  navigation. 

Instead  of  a  complete  set  of  machinery  in  each  ship,  the 
Snell  system  provides  one  set  of  transferable  power-producing 
machinei-y  so  constructed  as  to  be  attachable  to  several  inde- 
pendent hulls.  Only  propellers  and  electric  motors,  which 
form  a  small  proportion  of  the  total  cost  of  machinery,  are 
fixed  in  the  hulls  themselves  and  are  connected  during  the  voy- 
age to  the  powev-]iroducing  niachinery  by  elect  ric  cables. 
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The  hulls  of  the  ships  may  be  similar  to  those  of  ordinary 
cargo  steamers,  the  space  usually  occupied  by  engine  and  boil- 
ers being  available  for  cargo.  The  power-producing  plant  will 
consist  preferably  of  internal-combustion  engines  or  high- 
speed steam  turbines  driving  alternators,  the  whole  enclosed 
in  a  detachable  structure  of  special  design  carried  on  the  stern 
or  amidship  of  the  hull  and  firmly  attached  thereto  during 
the  voyage. 

Such  a  detachable  "  electromobile  "  with  Diesel  engines  of 
4500  b.hp.  is  shown  in  Fig.  5,  while  a  cargo  ship  with  the 
electromobile  attached  is  shown  in  Fig.  6. 

It  is  claimed  that  this  system  insures  greater  safety  against 
torpedo  attacks,  as  the  hull  is  practically  independent  of  the 
maehinerj'.  Even  if  it  be  seriously  damaged,  the  ship,  with 
its  machinery  intact,  would  have  a  good  chance  of  making 
port.  Further,  as  the  electromobile  is  to  be  constructed  so  as 
to  have  flotation  of  its  own  when  not  engaged  in  projaelling 
ships,  the  machinery  jjortion  may  be  saved  even  should  the 
hull  be  so  damaged  as  to  cause  it  to  sink. 

It  does  not  appear  whether  any  ships  on  the  Snell  system 
have  been  actually  built,  the  whole  matter  being  quite  new. 
(Snell  Economic  Ship,  January  1918,  1  4pp.  and  2  plates,  d.) 

Measurements 

Variance  of  Measuring  Instruments  and  Its  Relation 
TO  Accuracy  and  Sensitivity,  Frederick  J.  Schliuk,  Mem.Am. 
Soc.M.E.  Instrumental  variance,  which  forms  the  major  part 
'Of  the  discussion  of  this  paper,  is  a  factor  whose  effect  in 
causing  eiror  in  measuring  instruments  has  hitherto  been  given 
'but  little  consideration.  In  order  to  bring  out  the  essential 
relations  of  the  variance  characteristic,  the  paper  opens  with 
a.  discussion  of  accuracy  and  sensitivity,  showing  how  each  of 
these  terms  can  be  given  precise  definition  with  definite 
numerical  significance.  Such  values  when  determined  have  im- 
portant use  in  establishing  the  figure  of  merit  or  value  of  a 
given  instrument  or  type  of  instrument.  A  distinction  is 
•drawn  between  the  commercial  accuracy  commonly  called  for 
in  direct-reading  instruments  of  the  shop  and  plant,  and  the 
bigher  grade  of  accuracy  required  in  the  laboratory  where  in- 
strumental indications  are  normally  subject  to  the  application 
of  corrections  for  error  of  calibration. 

A  definition  of  sensitivity  of  an  instrument  is  of  real  sig- 
nificance only  when  there  are  means  for  expressing  it 
numerically.  It  is  suggested  that  the  unit  of  response  for  an 
instrument  should  be  based  upon  a  definite  and  inherent 
characteristic  of  that  instiiiment  rather  than  upon  some  ac- 
cidental factor,  such  as  the  length  of  a  pointer  or  an  arbitrari- 
ly graduated  scale. 

The  paper  shows  the  necessity  for  distinguishing  between 
insensitiveness  and  passiveness  or  sluggishness  in  an  instru- 
ment, and  consideration  is  given  to  the  effect  of  friction  in 
preventing  response  to  certain  small  changes  in  the  measured 
quantity'.  The  paper  gives  the  following  definition  of  sensi- 
tivity : 

Sensitivity  in  an  instrument  is  the  rate  of  change  in  the 
indicating  of  such  instrument  with  respect  to  the  change  in 
the  quantity  being  measured,  it  being  necessarily  assumed  for 
the  purpose  of  this  definition  that  friction  and  lost  motion  in 
the  mechanism  have  been  eliminated  or  are  negligible. 

The  amount  of  the  least  alteration  in  the  value  of  the 
measured  quantity,  producing  instrumental  response,  divided 
by  the  initial  value  of  the  measured  quantity  may  be  called 
the  passivity  of  the  instrument  at  that  point.  Passiveness  is 
a  special  case  of  the  phenomenon  of  variance,  next  discussed. 


Variance  is  defined  as  the  range,  at  any  given  value  of  the 
measured  quantity,  of  variation  in  reading  which  may  be  ex- 
hibited by  the  instrument  under  repeated  application  of  the 
same  value  of  the  quantity  being  measured,  after  a  steady 
reading  has  been  attained — the  environment  remaining  un- 
changed. 

The  specific  variance  or  variancy  may  be  defined  as  the  ratio 
of  the  range,  at  any  given  value  of  the  measured  quantity,  of 
variation  in  reading  which  may  be  exhibited  by  the  instrument 
under  repeated  application  of  the  same  value  of  the  quantity 
being  measured,  divided  by  the  measured  quantity  itself,  the 
same  assumptions  applying  as  above  as  to  the  attainment  of 
a  steady  state  of  indication  and  as  to  the  maintenance  of  un- 
changed environment. 

Determination  of  the  variance  is  a  most  important  part  of 
the  calibration  of  an  instrument  and  appreciable  error  may 
arise  from  failure  to  recognize  or  express  it. 

The  paper  illustrates  the  derivation  of  the  variance  from  a 
certain  hysteresis  loop  and  discusses  in  detail  the  phenomena 
occurring  in  the  measuring  instruments  used  therefor.  It 
also  analyzes  in  detail  the  possible  sources  of  inaccuracy  and 
shows,  among  other  things,  that  the  phenomena  usually 
ascribed  to  the  operation  of  friction  of  resistances  only  may 
be  due  to  more  complicated  causes. 

The  frequency-curve  method  of  delineation  is  applied  to  the 
expression  of  variance  of  an  irregular  nature,  as  found  in 
instruments  exhibiting  bad  workmanship  or  ill  repair,  and  it 
is  seen  that  the  variance  characteristic  of  such  an  instrument 
can  be  completely  defined  by  reference  to  a  family  of  frequency 
curves  obtained  in  the  following  manner:  One  series  of  points 
will  be  plotted  for  readings  taken  at  varying  rates  and 
amounts  of  increase  of  the  measured  quantity  terminating  in 
the  value  corresponding  to  the  particular  point  of  the  scale 
under  investigation,  and  another  set  for  decreasing  values 
terminating  at  the  same  point.  Such  a  curve,  in  which  fre- 
quency of  occurrence  of  a  particular  reading  or  error  is  plotted 
against  the  true  value  of  the  measured  quantity  at  that  read- 
ing, gives  the  probability  of  occurrence  of  any  amount  of 
variation  from,  say,  the  mean  instrumental  reading. 

Far  from  being  a  relatively  unimportant  source  of  inac- 
curacy in  measuring  instruments,  it  can  be  shown  that  the 
hysteresis  or  variance  type  of  error  demands  consideration  in 
practically  every  type  of  instiiiment,  while  in  some  (such  as 
pointer-and-dial  types  of  displacement  indicators)  it  is  a 
preponderating  factor  in  design  and  actually  limits  the  ap- 
plication or  utility  of  the  instrument  and  sets  the  limit  of 
sensitivity  and  accuracy  practicably  to  be  obtained. 

A  few  mfans  of  reducing  instrumental  variance  are  given, 
including  the  use  of  special  types  of  bearings  in  which  slack  or 
clearance  can  be  reduced  to  a  minimum  without  impairing  easy 
operation;  and  the  use  of  flexible  elastic  connectors  between 
elements  of  the  linkwork  instead  of  gears  and  racks  or  pin- 
and-link  connectors.  Such  tape-like  connectors  which  may 
wind  on  cam-shaped  members  to  provide  for  correction  of 
displacements  to  a  linearly  graduated  scale,  exhibit  excellent 
projierties  in  the  matter  of  reversibility  of  calibration,  and 
have  important  advantages  over  the  more  usual  types  of  link- 
work  details. 

The  action  of  vibration  in  reducing  instrumental  variance  is 
found  in  accord  well  with  the  principles  pre^^ously  set  down, 
and  it  appears  that,  within  limits,  errors  of  result  due  to 
mechanical  sources  of  variance  can  be  considerably  reduced  by 
judiciously  applied  vibration  treatment. 

In  designing  and  constructing  an  instrument,  due  considera- 
tion   should    be    given    to    the    effect    of    variance    errors    in 
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practically  limitiug  the  sensitivity  to  be  sought  in  adjustment, 
as  well  as  the  interval  between  the  graduations  and  the  small- 
ness  of  the  units  of  graduation.  It  is  suggested  that  in  view 
of  this  condition,  the  mean  interval  of  graduation  of  laboratory 
instruments  should  not  be  less  than  five  times  the  mean 
variance,  whUe  for  commercial  or  plant  instruments  the  ratio 
of  mean  scale  interval  to  mean  variance  may  be  of  the  order 
of  two  to  one.  Likewise  the  sensitivity  may  easily  be  disad- 
vantageously  high,  inducing  erroneous  estimates  of  the 
precision  of  results  and  requiring  special  care  in  the  calibra- 
tion and  use  of  the  instrument. 

The  factors  of  maximum  or  mean  inaccuracy  (or  accuracy), 
sensitivity,  variancy  and  special  set  (the  amount  of  which  the 
variance  loop  may  fail  of  closure,  divided  by  the  range  of  the 
deflection  cycle)  may  be  referred  to  the  total  range  of  gradua- 
tion instead  of  to  particular  values  of  the  measured  quantity 
under  observation,  as  a  convenient  means  of  arriving  at  single 
significant  numbers  to  be  composed  into  a  "  figure  of  merit  " 


usual  manner.  The  work  to  be  milled  is  placed  on  the  auxiliary 
table  B  and  made  fast  thereto.  The  work  and  milling  cutter 
are  then  brought  together  and  the  cut  started. 

The  resulting  pressures  exerted  on  the  work  upon  the  table 
B  may  be  resolved  into  three  components. 

Referring  to  Fig.  7,  the  horizontal  arrow  pointing  in  the 
right-hand  direction  indicates  the  direction  of  one  of  these 
components.  The  vertical  arrow  pointing  downward  toward 
the  table  indicates  a  second  component.  The  direction  of  the 
third  is  parallel  with  the  surface  of  the  table  at  right  angles 
to  the  other  two.  So  the  resultant  pressure  can  be  split  up 
into  three  components  and  each  is  registered  on  a  separate 
gage  of  the  instrument.  Two  of  these  gages  are  shown  in 
Fig.  7.  The  pressure  is  transmitted  by  causing  a  flow  of 
liquid  to  register  accurately  upon  the  gages  the  amount  of 
the  pressure  in  each  of  the  three  directions. 

The  instrument  is  adapted  to  determine  the  pressure  re- 
quired for  various  milling  operations,  and  thereby  assist  in 


Fig.  7     M.^chino-Tool  Dynamometek 


for  an  instrument  whose  characteristics  are  being  determined. 
(Abstract  of  Scientific  Paper  now  in  press,  U.  S.  Bureau  of 
Standards.) 

The  Spinning  Top  in  Harness.  Engineering,  vol.  105,  no. 
2733,  May  17,  1918.  p.  553,  2  figs.  Abstract  of  a  lecture  given 
before  the  Royal  Institution  of  London  on  May  3  by  Sir 
George  Greenhill.  The  lecturer  discussed  the  general  phe- 
nomena of  gyrostatie  action  with  particular  application  to 
practical  uses  in  automatic  control  of  such  rapidly  moving 
apparatus  as  flying  machines  and  torpedoes. 

Devices  foe  Comparing  the  Rotation  op  Shafts,  Prof.  K. 
Suyehiro  and  T.  Tsuchiya.  Journal  of  the  Society  of  Naval 
Architecture,  vol.  22,  April  1918,  pp.  39-40  (in  Japanese). 

Object  of  Measuring  CO,  in  Chimney  Gas  and  Nevf  CO, 
Recorder,  I.  Naito.  Journal  of  the  Society  of  Naval  Archi- 
tecture, vol.  22.  April  1918,  pp.  48-60  (in  Japanese). 

The  Electric  Dynamometer,  C.  F.  Scott.  Aviation,  vol. 
4,  no.  9.  June  1.  1918,  pp.  596-598,  2  figs. 

Milling-Machine  Dynamometer.  Description  of  a  dyna- 
mometer specially  designed  for  use  on  the  milling  machine,  by 
R,  Poliakoff,  Mem.Am.Soc.M.E.  The  general  design  of  the 
instrument  is  shown  in  the  accompanying  illustration,  Fig. 
7.  It  is  adapted  to  measure  the  pressure  exerted  in  mill- 
ing cuts  resolved  into  three  components,  each  one  at  right 
angles  to  the  other  two.  In  this  respect  it  goes  much  further 
than  the  usual  machine-tool  dynamometer. 

Its  operation  is  substantially  as  follows:  The  instrument  is 
mounted  on  a  foundation  plate  A,  which  rests  upon  the  table 
of  the  milling  tnachine  and  is  attached  thereto  by  bolts  in  the 


determining  the  strength  of  the  parts  of  milling  machines  or 
to  analyze  the  action  of  various  types  of  cutters  or  the  degree 
of  difficulty  for  cutting  the  various  materials.  (Machinery, 
vol.  24,  no.  10,  June  1918,  p.  932,  4  figs,  d) 

Mechanics 

Leaf  Springs,  Their  Capacity  for  Dissipation  of  Energy, 
C.  P.  Schwarz.  The  writer  discusses  the  potential  dissipa- 
tion of  a  spring,  or  its  ability  to  dissipate  energy  when  sub- 
ject to  shock.  He  gives  expressions  for  this  energy  which 
depend  entirely  upon  the  structure  of  the  spring  and  which 
would  express  the  amount  of  heat  dissipated  by  the  spring 
as  soon  as  the  value  of  a  certain  coefficient  is  experimentally 
determined.  . 

The  analysis  of  the  expressions  derived  by  the  writer  dis- 
closes some  interesting  facts.  The  dissipation  increases  in 
the  same  ratio  as  the  product  of  the  thickness  of  the  leaves 
and  their  number,  not  counting  the  master  leaf.  That  is 
reaUy  the  height  of  the  spring.  Locomotives  which  require 
springs  with  high  dissipation  have  springs  composed  of 
numerous  leaves  of  very  substantial  thickness. 

The  dissipation  decreases  with  the  length  of  the  master 
leaf;  if,  however,  all  leaves  are  made  of  the  same  length 
(=2  i)    the  dissipation  is  doubled. 

When  a  maximum  of  dissipation  has  to  be  accompanied  by 
a  minimum  of  weight  the  semi-elliptic  spring  is  unexcelled. 
The  three-quarter  elliptic,  platform,  and  full  elliptic  spring 
follow  in  the  order  enumerated.  The  cantilever  spring  is 
theoretically  equal  to  semi-elliptic.  However,  it  must  be 
provided  with  a  "  dead "  end  for  anchoring  purposes,  and 
then  its  weight  efficiency  is  reduced. 

To  increase  the  dissipation  until  a  practically  satisfactory 
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periodicity  is  reached  two  main  avenues  of  development  are 
open  to  us,  leading  to: 

1  Thin  leaf  spring 

2  Spring  with  inserts. 

(The  Automobile  Engineer,  vol.  8,  no.  114,  May,  1918,  pp. 
141-142) 


n  =  Bearing  value  Ibs./cu.  in. 
H^=  Weight  on  wheel. 

F  =  Face  of  tire. 
Parabolic  area  =  2/3  a.d. 


°2/3a.rf.F.5i.(l) 

a^Rsinea 
d^R — i?cosa 


W  =  2/3Fn  {R-sme<x  —  ;?-sine  cc  cos  a ) 
=  2/3FR'n  (sine  a  —  i/2sine2  oc ) 


W 


2/3FR'n' 


:  sine  a:  —  i/o  sine  2  a: 


(2) 


Fig.  S     Resistance  to  Rolling  of  a  Habd  Cylindrical  Body 


W 


Mean  unit  pressure  =   „r.  • 
=  2/3  maximum  unit  pressure. 


Max.  unit  pressure  =  3/2 


W 


Fi?sineot 
Which   varies   as   depth   from   zero   at  the 

surface. 
.  ■ .  Work  per  unit  area  = 

Work  of  depression  over  distance  1  with 

W 
resistance  P  is  %  yrrr^ —  clF'i  =  PI 
FRsinea. 

•    "^  =  '/*   FRsh^.  =  '/^  ">°P^  ^'^  ''^''"^ 
=  %tani/2« 

orG=^=3/^tani/2«  (3) 


Fig.    9     Equation    for   the    Effect    of    Depression    of    Soil 
THROUGH  a  Body  Rolling  upon  It 


It  can  be  shown  that 


Cosa  = 


—  b 


(5) 


I2P__ 
■V  FR'-n 
d  =  R  -— ^COSa 

P=i/od'Fn  (6) 

Or  resistance  depends  upon  depth  of  de- 
pression, face  of  tire  and  soil  factor,  irre- 
spective of  diameter  and  weight. 

Knowing  the  soil  flow  and  bearing  value, 
P  could  be  determined  from  the  track  alone. 


Fig.  10    Factors  DETERMiifiNG  the  Magnitude  of  Resistance 
TO  Rollins 

Resistance  to  Rolling  or  Tractor  Wheels  in  Soft 
Ground,  Amos  F.  Mover,  Mem.  Am.Soc.M.E.  Preliminarj' 
report  of  a  research  conducted  with  financial  assistance  from 


the  University  of  Minnesota  Research  Fund  and  from  the 
Society  of  Automotive  Engineers  to  determine  the  relation 
between  rolling  resistance,  specific  load,  wheel  diameter,  speed, 
and  other  factors. 

The  mathematical  derivations  which  it  was  proposed  to 
verify  by  these  experiments  were  based  on  the  assumption  that 
soft  soil  and  probably  other  plastic  materials  bore  up  a  unit 
pressure  proportionate  to  the  depth  of  depression.  This  is 
equivalent  to  saying  that  the  total  weight  borne  up  is  pro- 
portionate to  the  volume  perpendicularly  enclosed  by  the  dis- 
placing surface  in  actual  contact  with  the  substance  and  below 
the  surface  from  which  the  substance  was  displaced. 

In  the  case  of  a  hard  cylindrical  body  roUing  on  a  level 
plastic  surface  this  volume  consists  of  prismatic  half -segments 
of  the  eyUnder  below  the  level  surface  and  on  the  forward 
side,  but,  if  the  deforming  body,  instead  of  being  a  cylinder, 
were  rounded  upward  in  front  and  continued  flat  for  some 
distance  backward,  as  in  the  ease  of  a  sled  runner  or  cater- 
pillar tread,  the  supporting  volume  of  displacement  would 
include  also  the  rectangular  prism  extending  backward  a 
distance  equal  to  the  flat  supporting  surface,  which  explains 
the  greater  can-ying  capacity  of  surfaces  of  this  kind.  The 
experiments  thus  far  conducted  were  confined  to  plain,  flat- 
tired  wheels  of  varying  weight,  width  and  diametei'. 

In  Fig.  8,  Equation  1  expresses  approximately  the  low  out- 
line for  a  cylindrical  body  for  plain,  flat-tired  wheels,  where 
n  is  the  load  supported  by  the  soil  per  unit  volume  displaced. 
From  this  is  deduced  Equation  2,  which  expresses  a  similar 
law  in  terms  of  the  wheel  dimensions  and  the  arc  a  which  is 
in  contact  with  the  soil. 

Fig.  9  gives  equations  derived  through  the  application  of 
the  principle  of  conservation  of  energy,  by  virtue  of  which  it 
must  be  true  that  the  work  done  in  rolling  a  wheel  a  given 
distance  is  equal  to  that  expended  in  depressing  the  soil  over 
the  same  distance. 

In  Fig.  10,  P  represents  resistance,  or  pull  required  to  roll 
the  wheel,  and  this  di\'ided  by  the  weight  of  the  wheel  is  G, 
or  Equivalent  Grade,  which  is  the  percentage  grade,  such  that 
if  the  wheel  rolled  upward  without  friction  on  a  hard  surface 
it  would  give  the  same  resistance  as  P. 

The  value  given  here,  or  %  tan  %  a.  or  three-quarters  of  the 
slope  of  the  chord  subtending  the  arc  of  contact,  is  a  much 
smaller  quantity  than  some  of  the  data  previously  published 
on  loss  in  rolling  a  round  wheel  would  lead  one  to  believe. 

Referring  again  to  Equation  2  in  Fig.  8,  it  is  evident  that 
the  factors  in  the  denominator  other  than  n  are  proportional 
to  the  cylindrical  volume  of  the  wheel,  which  may  be  called 
Q.  In  the  calculations  this  has  been  expressed  in  cubic  feet, 
so  that  W/Q,  which  is  designated  as  S,  or  specific  load,  is 
written  in  pounds  weight  per  cubic  foot  of  wheel  volume,  and 
the  writer  proves  mathematically  that  there  is  a  fixed  relation 
between  5  and  (?  whenever  n  remains  constant.  He  also  shows 
that  resistance  depends  upon  the  depth  of  depression,  face  of 
tire  and  soil  factor,  but  is  independent  of  diameter  and  weight. 
Hence,  knowing  the  soU  flow  and  bearing  value,  P  can  be 
determined  from  the  track  alone.  In  other  words,  if  we  know 
anything  about  the  soil,  that  is,  if  we  know  n,  we  can  tell  the 
resistance  of  a  wheel  even  if  we  never  have  seen  anything  but 
the  track. 

The  writer  proceeds  then  to  describe  the  apparatus  used  in 
the  tests  and  the  method  of  carrying  them  out,  which  indicates 
the  considerable  amount  of  work  spent  in  the  present  in- 
vestigation. 

This  attaches  considerable  interest  to  the  question  whether 
the  values  of  n  found  in   the   present   investigation  actually 
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represent  weight  borne  per  cubic  inch  of  soil  displaced,  or 
merely  a  hypothetical  something  which  will  satisfy  a  com- 
plicated equation.  On  obtaining  data  on  the  actual  displace- 
ment of  soil  there  was  no  means  at  hand  for  ascertaining  the 
"  wave  "  action  in  front  of  the  advancing  wheel,  and  merely 
the  volumes  were  calculated  which  were  below  the  original  soil 
surface.  This  "  wave "  action  and  the  small  bank  of  loose 
earth  which  always  forms  in  immediate  contact  with  the  tire 
reduce  the  value  of  n,  but  this  happens  to  be  obtained  also  by 
the  mathematical  determination  of  n  from  S  and  G,  which 
would  indicate  that  the  mathematical  determination  of  n  auto- 
matically takes  into  account  several  variables  which  apparently 
would  be  difficult  to  detei-mine  by  measurement.  When  the 
laws  of  variation  of  n  are  once  determined,  the  values  thus 
established  will  give  true  values  of  resistance,  since  resistance 
is  the  quantity  whence  they  are  derived.  {Automotive  In- 
dustries, vol.  38,  no.  20,  May  16,  1918,  pp.  949-953,  e) 

New  Theory  op  Plate  Springs,  David  Landau  and  Percy 
H.  Parr.  The  paper  starts  with  a  survey  of  the  previous  work 
on  the  theoi-y  of  islate  springs  and  from  this  proceeds  to  the 
consideration  of  such  theory,  and  description  of  experiments 
carried  out  by  the  writers. 

The  new  theory  is  based  on  the  consideration  that  any  leaf 
of  a  spring,  except  a  short  plate,  has  a  beam  encastre  at  one 
end,  loaded  at  the  other,  and  having  a  flexible  support  some- 
where between  the  point  of  eneastrement  and  that  of  applica- 
tion of  the  load. 

The  writers  derive  an  equation  expressing  the  fundamental 
relation  between  the  lengths  of  the  leaves  and  their  corre- 
sponding reactions  of  tip  pressures.  Among  other  things,  this 
equation  shows  that  the  strength  of  a  spring  is  not  nearly 
in  direct  proportion  to  the  number  of  plates,  and  also  explains 
why  the  endurance  at  a  given  deflection  decreases  with  the 
increase  in  the  number  of  leaves. 

The  writers  claim  that  the  fundamental  reason  for  the  fail- 
ure of  the  old  theory  is  that  it  ignores  the  clamping  of  the 
leaves  at  the  center  of  a  semi-elliptical  spring  or  at  the  end 
of  a  cantilever  spring,  this  effect  of  the  clamping  being  suffi- 
cient to  vitiate  the  old  theoi^y  to  such  an  extent  as  to  render 
it  useless  from  both  the  theoretical  and  practical  points  of 
view. 

The  question  of  the  permissible  load  that  any  spring  may 
safely  carry  according  to  the  new  theory  is  discussed  in  detail. 
The  writers  claim  that  a  two-leaf  spring  has  1.6  times  the 
strength  of  a  single-leaf  spring. 

The  following  two  general  laws  are  formulated  with  regard 
to  non-tapered  leaf  springs : 

1  In  any  leaf  spring  having  leaves  of  equal  cross-sections, 
and  with  equal  steps,  the  reactions  or  pressures  between  the 
leaves  continually  decrease  from  the  short  leaf  toward  the 
master  leaf,  as  do  likewise  the  stresses. 

2  In  any  leaf  spring  having  leaves  of  equal  cross-sections, 
and  in  which  the  reactions  or  pressures  between  the  leaves  are 
equal,  the  steps  or  overhangs  continually  decrease  from  the 
short  leaf  toward  the  master  leaf.  {Journal  of  The  Franklin 
Institute,  vol.  185,  no.  4,  April  1918,  pp.  481-508,  9  figs.,  6 
tables. ) 

Stresses  in  Bolts  in  Fulcrum  Brackets.  The  Baihvay 
Gazette,  vol.  28,  no.  20,  May  17,  1918,  pp.  579-581,  8  figs. 

Motor-Car  Engineering 

A  Remarkable  French  Tractor,  the  Theillier-Mesmey. 
The  Auto,  no.  907  (no.  21,  vol.  23),  Ma,y  24,  1918.  pp.  371- 
374,  3  figs. 


Munitions 

Ordnance  Tools  Present  Problem,  Col.  H.  W.  Reed. 
The  Iron  Trade  Review,  vol.  62,  no.  23,  June  6,  1918,  pp. 
1425-1426. 

An  Equation  to  Express  Fair  Return,  Wm.  G.  Raymond. 
The  Railway  Gazette,  vol.  28,  no.  20.  May  17,  1918,  pp.  578, 
2  tables. 

Developments  in  Artillery  During  the  War,  John 
Headlam.  Journal  of  the  Washington  Academy  of  Sciences, 
vol.  8,  no.  10,  May  19,  1918,  pp.  301-319. 

Hydraulically  Operated  Shell  Production  Machinery, 
I.  William  Chubb.  American  Machinist,  vol.  48,  no.  23, 
June  6,  1918,  pp.  939-943,  12  figs. 

Relation  op  Locomotive  Maintenance  to  Fuel  Economt, 
Frank  McManamy.  Railway  Revieiv.  vol.  62,  no.  21,  May  25, 
1918,  pp.  752-754. 

Some  Important  Points  in  Design  op  Truck  Bolsters, 
Louis  E.  Endsley.  Railway  Review,  vol.  26,  no.  20,  May  IS, 
1918,  pp.  735-741,  17  figs. 

Safety  Engineering 

Grain-Dust  Explosions.  B.  W.  Dedrick  and  David  J.  Price. 
Investigation  of  conditions  under  which  carbonaceous  dusts 
became  explosive  carried  out  in  the  experimental  attrition  mill 
at  the  Pennsylvania  State  College. 

Under  the  term  "  carbonaceous  dusts,"  in  this  investigation, 
in  addition  to  coal  dust,  are  comprised  other  types  of  dusts  now 
known  to  be  inflammable  and  capable  of  propagating  flame, 
such  as  dust  in  flour  and  feed  mills,  grain  elevators,  threshing 
separators,  etc. 

The  investigation  conducted  was  undertaken  for  the  deter- 
mination of  possible  causes  of  explosions  and  the  testing  of 
various  preventive  measures  suggested.  It  was  carried  out 
along  very  broad  lines,  but  only  the  features  of  interest  to 
mechanical  engineers  are  briefly  abstracted  here. 

In  the  original  article  the  results  are  presented  in  the  form 
of  tables  and  the  experimental  installation  used  and  methods 
employed  are  described  in  detail. 

As  regards  the  explosibility  of  various  grains,  it  was  found 
that  elevator  dust  flour,  wheat  soourings  and  malt  sprouts 
seem  to  produce  explosions  the  most  consistently,  while  oat 
hulls  do  not  appear  to  give  very  inflammable  mixtures  unless 
they  contain  a  considerable  amount  of  fine  dust. 

From  the  tests  on  the  action  of  static  electricity,  it  appears 
that,  at  least  in  the  ease  of  the  attrition  mill,  any  static  elec- 
tricity that  may  be  generated  is  dissipated  so  rapidly  by  leak- 
age, which  is  due  to  the  relatively  high  atmospheric  humidity 
(Pennsylvania)  that  no  potential  is  built  up  in  the  frame  of 
the  machine.  Further,  it  appears  to  be  comparatively  difficult 
to  ignite  inflammable  dusts  in  an  attrition  mill  by  means  of 
static  electricity.  Nevertheless,  every  precaution  should  be 
taken  to  eliminate  static  electricity  in  the  operation  of  any  kind 
of  mill,  one  good  method  being  the  grounding  of  the  machine. 

The  moisture  content  of  the  material  appears  to  have  an  im- 
portant bearing  on  its  inflammability.  The  less  moisture  the  dust 
contains  the  more  inflammable  it  is  likely  to  be,  and  it  is  prob- 
able that  there  is  a  maximum  moisture  content  above  which 
the  dust  cannot  be  ignited. 

Revolving  dampers  and  relief  valves  as  a  means  of  preven- 
tion for  the  propagation  of  explosions  were  tried.  Both  were 
found  of  some  value.    In  particular,  it  was  found  that  a  double 
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revolving  damper  does  not  appear  to  serve  tbe  purpose  of  a 
nre  trap  any  better  than  a  single  damper.  (U.  S.  Department 
of  Agriculture  Bulletin,  no.  681  (also  Bulletin  no.  26  of  tlie 
Engineering  Experiment  Station  of  Pennsiilvania  State  Col- 
lege) !May  18.  1918.  54  pp.,  5  figs.,  bibliography  appended,  rp) 

Steam  Engineering 

Capitalizatiox  Value  of  Steam  Leaks,  K.  Von  Fabrice. 
Power,  vol.  47.  no.  19,  May  7,  1918,  pp.  656-658,  1  chart. 

Some  Note.s  ox  Turbine  Bearings  and  Their  Lubrication, 
Charles  H.  Bromley.  Power,  vol.  47,  no.  21,  May  21,  1918, 
pp.  734-736.  An  interesting  collection  of  data  taken  from 
the  authors  loose-leaf  notebook. 

Boiler  Settings — Chain  Grate  Stokers,  Chas.  H.  Brom- 
ley. One  of  several  articles  on  boiler  settings  for  various  boil- 
ers and  types  of  stokers  most  suitable  for  the  different  coals. 
The  chief  purpose  of  the  articles  is  to  assist  those  in  the  Middle 
West  and  Northwest  who  are  confronted  with  combustion 
problems  by  reason  of  the  zone  system  for  the  distribution  of 
bituminous  coal  enforced  by  the  Fuel  Administration,  Several 
excellent  chain-grate  settings  are  shown  in  this  article.  {Power, 
vol.  47.  no.  23.  .June  4,  1918,  pp.  788-792.  6  figs.) 

Boiler  Settings,  Chas.  H.  Bromley.  Data  on  boiler  set- 
tings for  various  stokers  under  different  kinds  of  boilers 
adapted  to  high-volatile  coal.  The  writer  claims  that  second- 
ary arches  are  sometimes  superfluous.  Thus,  secondary  arches 
on  Stirling  boilers  of  the  usual  class  are  far  from  the  fire  and 
cannot  exert  an  appreciable  performance  upon  the  fuel  bed. 
It  is  therefore  of  no  help  in  coking  the  coal,  unless  the  grate 
is  nin  too  fast.  This  may  explain  the  gradual  abandonment 
of  the  secondary  arches  on  these  boilers.  In  some  settings, 
however,  a  secondary  arch  may  be  useful  for  mixing  the  air 
and  gases,  provided  the  bridge  wall  is  continued  high  enough 
to  form  a  nanow  passage  between  the  end  of  the  bridge  wall 
and  the  end  of  the  secondary  arch.  (Power,  vol.  47,  no.  22, 
May  28,  1918.  pp.  760-762.  3  figs.,  2  tables) 

Concrete  Boilers  Nest.  Now,  according  to  the  San  Fran- 
•cisco  Chronicle,  cement  may  be  used  in  the  construction  of 
boilers  in  the  near  future,  as  it  is  understood  that  an  experi- 
ment will  be  made  at  the  Union  Iron  Works.  The  report  says 
that  considerable  figuring  has  been  done  and  numerous  sketches 
have  been  made,  and  that  a  boiler  will  be  constructed  shortly. 
It  is  stated  that  it  is  expected  that  with  the  exception  of  the 
boiler  shell  there  will  be  but  little  change,  and  instead  of  one 
thick  boiler  sheet  the  new  construction  of  shell  is  to  consist 
of  two  thin  sheets  of  steel,  probably  %-in.  in  thickness,  and 
these  will  be  fastened  together,  leaving  between  them  2  or  3 
in.  of  space,  which  wUl  be  filled  with  a  high-grade  cement. 
(Power,  vol.  47.  no.  23,  June  4,  1918,  p.  808) 

Note  sur  la  corrosion  des  tubes  des  condenseurs  par 
surface  alimentes  a  l'eau  de  mer,  G.  Costeseque.  Revue 
Generale  de  L'Electricite,  2  annee,  tome  3,  no.  18,  May  4,  1918. 
pp.  647-650.  Discussion  of  the  corrosion  in  surface-condenser 
tubes  supplied  with  sea  water  as  a  cooling  medium. 

Tube  Failure  in  Water-Tube  Boilers.  An  editorial  pre- 
senting in  an  interesting  manner  a  survey  of  the  general 
state  of  our  knowledge  on  tube  failure  in  water-tube  boilers. 
The  article  properly  emphasizes  the  fact  that  water-tube 
explosions  generally  result  in  more  damage  to  human  life 
and   health   than   to   property,   and  that   every  precautionary 


measure  available  should  be  applied  to  minimize  these  acci- 
dents.    (Poicer,  vol.  47.  no.  21,  May  21,  1918,  pp.  739-740.) 

Design  and  Layout  of  Condensers,  D.  D.  Pendleton. 
The  Iron  Trade  Review,  vol.  62,  no.  22,  May  30,  1918,  pp. 
1361-1365,  5  figs.  Paper  presented  at  the  recent  meeting  of 
the  Engineers'  Society  of  Western  Pennsylvania.  A  prac- 
tical discussion  on  the  subject  of  selection  of  condenser  equip- 
ment under  various  conditions,  and  the  importance  of  pro- 
viding the   installation   with  proper  auxiliaries. 

Supporting  Effect  of  Boiler  Heads,  Neil  M.  Macdonald. 
The  writer  discusses  the  question  as  to  whether  the  strength  of 
the  unbraced  head  should  be  added  to  the  strength  of  the  stays 
to  find  the  allowable  pressure  in  a  boiler,  especially  in  one  of 
large  dimensions  and  operating  under  high  pressure. 

In  particular,  and  by  way  of  illustration,  he  examines  the 
case  of  a  72-in.  by  18-ft.  horizontal  tubular  boiler  having  a 
distance  of  26  in.  between  the  top  of  the  tubes  and  the  shell 
plate. 

The  area  to  be  braced  in  this  case  is  the  area  of  a  segment 
enclosed  by  lines  drawn  3  in.  from  the  shell  and  2  in.  from  the 
tubes,  or  an  area  of  936  sq.  in. 

For  the  strength  of  the  unbraced  flat  head  he  uses  the 
Nichols  formula,  which,  while  experimental,  is  sufficiently  ac- 
curate for  the  puiijose.  For  a  boiler  head  V2-in.  thick  and  a 
material  having  a  tensile  strength  of  55,000  lb.  per  sq.  in.  this 
formula  gives  a  safe  working  pressure  of  37  lb.  per  sq.  in., 
so  that  if  the  boiler  was  to  be  designed  for  a  safe  working 
pressure  of  125  lb.  per  sq.  in.  and  the  strength  of  the  unstayed 
head  be  added,  the  bracing  would  be  sufficient  if  good  for 
125  —  37  =  88  lb.  In  accordance  with  this  theory,  if  the 
factor  of  safety  on  the  unbraced  head  was  8  and  on  the  braces 
6,  the  bursting  pressure  on  the  braced  head  would  be  (37  X  8) 
+  (88  X  6)  =  824  lb.  per  sq.  in.  The  writer  shows  that  this 
is  absolutelj'  wrong  and  that  the  real  bursting  pressure  of 
the  head  is  only  the  value  of  the  strongest  portion,  which,  in 
this  case,  is  the  braces,  and  is  88  X  6  =  528  lb.  per  sq.  in., 
which  gives  a  safe  working  pressure  of  88  lb.  per  sq.  in. 

The  writer,  in  his  discussion,  compares  what  hajjpens  in  the 
boiler  to  the  case  of  two  walls  joined  by  a  rope  fastened  so 
that  it  cannot  slip  and  capable  of  withstanding  any  pull  up 
to  528  lb.  As  soon  as  the  pressure  rises  above  296  lb.,  which 
is  more  than  the  weaker  wall  can  stand  by  itself,  the  only  thing 
that  holds  the  wall  from  collapsing  is  the  staying  power  of 
the  rope.  But  when  the  pressure  reaches  528  lb.  the  rope 
breaks,  allowing  the  full  load  of  528  lb.  to  come  on  the  weaker 
wall,  and,  as  the  latter  can  stand  only  296  lb.,  both  the  rope 
and  the  wall  must  let  go.  This  explains  the  case  of  the  boiler 
with  unstayed  head. 

The  same  argument  applies  to  the  staybolted  furnace  sheet 
of  a  vertical  tubular  boiler  with  the  slight  difference  when  the 
furnace  sheet  proper  is  stronger  than  the  staybolts.  It  also 
applies  to  the  stay  bolting  of  a  cone  top  in  a  submerged  ver- 
tical tubular  boiler  and  to  the  flat  firebox  sides  of  a  locomotive- 
type  boiler.  The  writer  sums  up  the  subject  by  stating  that 
a  braced  or  staybolted  portion  of  a  boiler  is  no  stronger  than 
its  strongest  part,  and  on  no  account  should  the  strength  of 
the  braces  or  staybolts  be  added  to  the  strength  of  the  plate 
and  their  sum  considered  the  strength  of  that  portion  of  the 
boiler.     (Power,  vol.  47,  no.  21,  May  21,  1918,  pp.  733-734,  ^r) 

Stresses  in  Turbine  Blading,  Gerald  Stoney.  The  blad- 
ing in  steam  turbines  is  exposed  not  only  to  stress  due  to 
centrifugal  force,  but  also  to  stress  due  to  pressure  of  steam 
on  the  blades,  and  to  vibratory  stresses. 
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The  stress  due  to  centrifugal  force  is  nearly  a  function  of 
the  weight  of  the  blade  and  speed  of  rotation  and  is  a  steady 
stress.  The  writer  gives  formute  for  the  centrifugal  stress  in 
brass  and  steel  blades  and  asserts  that  due  regard  in  consider- 
ing it  must  be  had  to  the  fact  that  in  some  types  of  blade 
fixing  the  strength  of  the  fixing  is  less  than  the  tensile  strength 
of  the  blade,  and  often  the  blade  is  cut  away  at  the  root  to 
provide  for  the  blade  fixing.  Furthei-more,  in  some  types  of 
construction  the  yield  point  at  which  the  blnde  begins  to  draw 
out  of  its  fastening  is  reached  considerably  before  the  yield 
point  of  the  material  of  the  blade,  which  is  especially  liable 
to  occur  with  blades  of  brass  or  other  alloy  which  have  a  much 
higher  coetflcieut  of  expansion  than  the  steel  of  the  turbine 
rotor.     (In  this  connection,  more  data  ai'e  given  below.) 

The  next  stress  on  the  blades  is  that  due  to  the  pressure  of 
the  steam  on  the  blades,  which  is  also  the  force  that  drives 
the  turbine.  The  writer  indicates  a  method  which  has  been 
found  convenient  in  practice. 

In  designing  a  turbine  the  following  quantities,  among 
others,  are  generally  known: 

Ji  =  revolutions  per  minute 

Q  =  maximum  pounds  steam  per  hour 

a  =  u/c  =  velocity  ratio  or  ratio  of  blade  speed  w  to  steam 
speed  c  in  feet  per  second 

7)  =  blade  efficiency. 

In  his  calculations  the  author  introduces  also  the  unit  of 
blade  width,  «,  that  is,  width  of  a  row  of  blading  measured 
axially  in  the  turbine.  In  this  way  he  shows  that  the  force  on 
each  blade  is : 

Qt]Rbiv 


t  =- 


X10-' 
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where  b  is  a  constant  depending  on  the  type  of  blading  (in 
impulse  blading  h  is  generally  between  0.5  and  0.6  and  in  re- 
action blading  it  is  between  0.6  and  0.7). 

If  Z  is  the  resistance  modulus  of  the  blade  section  when 
1  in.  wide  and  fs  is  the  stress  on  the  blades  due  to  steam  pres- 

th 
sure,  then  the  moment  is  fgZw  ,  and  is  equal  to-^^      Putting 

this  value  for  t  into  the  above  equation,  we  have: 

—  =336X10" -r^ [4] 

a* 
Values  of   —  for  impulse  blading  for  various  values  of  a 

T, 

derived  from  Fig.  11  are  given  in  Fig.  12.  Strictly  speaking, 
these  should  be  corrected  for  leakage;  but  in  neglecting  this 
correction  we  are  keeping  on  the  safe  side,  and  in  a  modern 
turbine  the  leakage  is  small.  This  seems  a  diflBcult  equation 
to  work  with :  but  in  practice  it  must  be  remembered  that 
usually  the  velocity  ratio  and  blade  shape  are  constant  through- 
out the  whole  or  a  large  part  of  the  turbine,  and  therefore  a, 
Ti,  b  and  Z  are  constant;  so  that 


,[5] 


h  f, 

w-  QR 

The  total  tensile  stress  on  the  blade  is  then  given  by  /  =  /« 
-\-  /c ;  and  here  a  distinction  must  be  made  between  the 
strength  of  the  blade  and  the  strength  of  the  way  in  which  it 
is  fixed  into  the  rotor;  in  other  words,  of  the  blade  fixing. 

The  stress  due  to  steam  pressures  in  the  blade,  or  /«,  causes 
bending  of  the  blade,  and  this  combined  with  the  centrifugal 
force  fc  gives  the  stress  which  must  be  allowed  for  at  the 
weakest  section  of  the  root  of  the  blade.  On  the  other  hand, 
so  far  as  pulling  the  blade  out  of  the  rotor  is  concerned,  only 
the  centrifugal  force  fc  must  be  taken  into  account. 


As  regards  the  factors  of  safety,  much  higher  factors  must 
be  allowed  for  the  stresses  due  to  bending  where  there  is  pres- 
sure admission  on  account  of  intermittent  action  of  the  steam. 
In  the  case  of  partial  admission  the  value  of  h/w"  must  be 
multiplied  by  the  proportion  of  the  circle  occupied  by  nozzles. 
Actually,  the  suitable  blade  widths  can  be  seen  at  once  when 
the  blade  heights  are  known. 

The  writer  mentions  another  method  applicable  when  partial 
admission  is  used  and  the  velocity  of  the  steam  is  above  the 
critical  velocity.  This  method  is  based  on  the  formulae  of 
Rankiue  and  Rateau,  namely,  that  the  flow  of  steam  in  pounds 
per  second  is  approximately  proportional  to  the  absolute  pres- 
sure in  pounds  per  square  inch. 

The  writer  believes  that  the  cutting  away  of  the  sides  of  the 
blades  for  fixing  them  into  a  dovetail  curve  in  the  rotor 
weakens  the  blade  against  bending  stress  much  less  than  might 
be  supposed.  In  fact,  he  claims  that  in  some  cases  this 
cutting  away  even  increases  its  theoretical  stress,  as  the 
resistance  modulus  of  the  blade  action  Z  =  I/a,  where  /  is 
the  moment  of  inertia  of  the  blade  and  c  is  the  distance  of  the 
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Fig.  11     Turbine  Efficiency  Curves 

edge  of  the  blade  through  the  center  of  gravity.  Cutting  away 
the  edges  reduces  u  largely,  and  7  only  a  little,  as  the  edges 
are  thin,  so  that  a  certain  amount  of  cutting  away  actually  in- 
creases the  strength  of  the  blade.  In  practice,  however,  the 
amount  of  cutting  away  is  so  large  (in  order  to  provide  suf- 
ficient bearing  surface  to  take  a  centrifugal  force)  as  to 
weaken   the  blade. 

In  the  preceding  discussion  which  applied  to  impulse  tur- 
bines, only  the  tangential  force  on  the  blades  has  been  con- 
sidered, while  the  axial  force  parallel  to  the  axis  of  the  turbine 
and  due  to  drop  of  pressure  in  the  moving  blade  has  been 
neglected,  since  in  impulse  turbines  it  is  generally  small  in 
amount. 

But  in  reaction  or  Parsons  blading  the  drop  of  pressure 
across  the  moving  blades  is  considerable  and  the  axial  stress 
large,  in  fact,  under  ordinary  conditions  is  equal  to  or  rather 
more  than  the  tangential. 

With  such  blading  where  there  is  equal  expansion  of  the 
steam  in  the  fixed  and  moving  blades  we  have  the  equation 
Qt\Rbw 

^  =  -84^X^«   t'J 

for  tlie  tangential  force  only.  Here  a  is  the  true  velocity 
ratio  or  the  ratio  of  the  blade  speed  to  the  steam  speed  in 
either  the  fixed  or  the  moving  rows.  In  some  books  the 
velocity  ratio  is  taken  as  if  the  whole  of  the  expansion  were 
in  the  fixed  row,  as  in  the  impulse  turbine,  this  latter  velocity 
being,  therefore,  1/V2  of  the  above  value  of  a. 

Let  T  be  the  tangential  force  on  the  blading  and  L  the  axial. 
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^p  being  the  drop  of  jiressure  across  either  moving  or  fixed 
row,  and  V  the  vohime  of  st«am  in  feet  per  second. 

I  =  'z!!-I 

u 
and 

L  =  AAp 

A  being  the  area  of  the  annulus.     Therefore: 

T       2rri  _  -It,  sin6 

L        uA  a. 

since  V/A  —  axial  velocity  of  the  steam,  or  c  sin  6,  6  being 

the  blade  angle;  and  the  forces  on  each  blade  have  the  same 


h  ,  /s-^a 

=  78  X  10° 


,[11] 


.[8] 
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a 

ratio.    The  resultant  force  on  the  blade,  n,  is  then  the  resultant 
of  these  two  forces,  or: 


n=t^l+ 


QRbwTi 


y-2T,sine/ 


Calling 


84  X  lO'a^ 


x^-^V-i^j 


-  'i    (-^—Y  - 


QEhw 
84  X  lO'a  ' 


.[9] 


From  this  it  follows  that 


.[10] 


fsZy. 

^  =  168  X  10''  -^^ 

W  -^        QRb/3 

Fig.  13  gives  the  relation  between  ^  and  a,  derived  from  Fig. 
11,  6  being  taken  as  20  deg. ;  and  since,  of  course,  the  minimum 
value  of  a  in  any  section  of  the  turbine  must  be  taken,  it  is 
seen  that  between  the  values  of  a  =  0.4  and  a  =  0.6,  which 
are  the  usual  minimum  values  in  modem  turbines,  the  value 
of  /?  is  2.15,  so  that : 


w-  ■         QRb  

which  gives  the  total  stress  on  the  blades  due  to  the  combined 
effect  of  pressure  drop  and  reaction. 

Hitherto  no  account  has  been  taten  of  the  stiffening  effect 
of  the  shrouding  or  lacing  of  the  blades.  This  is  because 
shrouding  riveted  on  to  the  top  of  the  blades  cannot  be  con- 
sidered rigid  for  small  movements.  Shrouding  would  increase 
the  strength  of  the  blade  if  it  could  be  rigidly  fixed  to  the 
blades  by  silver  soldering  or  bracing,  but  this  is  difficult  to 
accomplish.  {Engineering,  vol.  105,  no.  2730,  April  26,  1918, 
pp.  447-448,  3  figs.,  ta) 


Thermodynamics 

Losses  of  Heat  Through  Engineering  and  Building 
Materials,  R.  B.  Fehr,  Mem.Am.Soc.M.E.  Report  on  the 
thermal  testing  plant  at  the  Engineering  Experiment  Station 
of  the  Pennsylvania  State  College. 

This  plant  was  designed  and  built  for  the  purpose  of  study- 
ing the  loss  of  heat  through  various  engineering  and  building 
materials.  Thus  far  the  plant  has  produced  data  on  the  total 
transmission  in  various  materials  and  has  emphasized  the 
importance  of  studying  the  effect  of  velocity,  humidity  and 
surface  resistance.  The  following  program  of  experiments 
with  the  present  apparatus  was  adopted : 

1  Study  of  temperature  gradients  through  glass 

2  Calibration  of  corkboard  test  box  (5  ft.  cube) 

3  Transmission  of  heat  through  glass 

4  Transmission  of  heat  through  air  spaces  formed  by  build- 

ing paper. 

The  waiter  gives  brief  resume  of  the  theoiy  of  heat  trans- 
mission and  a  rather  elaborate  description  of  the  apparatus, 
methods  of  testing  and  method  of  calibration  of  the  cork- 
board  bo.x. 

As  regards  the  results  themselves,  it  appears  that  in  the 
case  of  glass,  as  well  as  other  poor  insulators,  practically  all 
high  resistance  is  to  be  found  in  the  so-called  surface  re- 
sistance. It  appears  also  that  in  spite  of  their  entirely  oppo- 
site insulating  properties  corkboard  and  glass  exhibited  a 
rather  remarkable  agreement  in  their  value  of  k\  (radiation 
and  convection  effect  of  surface  on  warm  side  or  surface  trans- 
mission in  B.t.u.  per  24  hours  per  sq.  ft.  per  degree  difference), 
k„  (surface  transmission  on  cool  side),  and  K  (total  surface 
transmission  for  both  sides),  the  values  at  70  deg.  difference 
oi  temperature  being  respectively,  59,  43  and  25  for  corkboard 
and  90,  46  and  30  for  glass.  The  higher  values  for  glass  are 
probably  due  to  its  smooth  surface  and  transparency  to  radia- 
tion from  within  the  test  box. 

Rather  interesting  tests  were  carried  out  on  air  spaces 
formed  by  building  paper.  The  curves  in  the  lower  half  of 
Fig.  14  show  that  there  is  an  appreciable  increase  in  the  value 
of  u,  which  is  transmission  in  B.t.u.  per  24  hours  jDer  sq.  ft. 
per  deg.  fahr.  with  increase  of  temperature  dift'erence,  as  was 
also  found  by  the  Bureau  of  Standards.  The  curves  in  the 
upper  part  of  Fig.  14  were  obtained  by  plotting  the  values  of 
the  lower  half  as  percentages  of  the  fall  of  u  for  one  layer 
of  paper  at  a  particular  temperature  difference.  These  curves 
show  that  for  the  ordinary  differences  of  temperature  found 
in  heating  and  refrigerating  and  for  Vs-ii-  dead  air  spaces, 
the  total  transmission  varies  inversely  as  the  number  of  layers 
of  paper;  in  fact,  the  transmission  falls  off  more  rapidly,  the 
statement  implies,  and,  therefore,  the  rule  will  give  results 
on  the  safe  side  for  insulation  problems. 

The  gradual  approach  to  the  theoretical  curve  ( derived  from 
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the  above  rule)  as  the  temperature  difference  increases,  leads 
to  the  conclusion  that  for  temperature  differences  higher  than, 
say,  100  deg.  fahr.,  the  greatly  increased  effect  of  radiation 
would  render  this  simple  rule  useless.  This  fact  is  in  line 
with  the  one  recently  established  by  the  Bureau  of  Standards 
that  for  high-temperature  insulation  air  spaces  are  not  as 
effective  as  solid  walls,  because  of  transparency  of  air  to  radia- 
tion. Nevertheless,  the  writer  comes  to  the  conclusion  that 
properly  arranged  inexpensive  air  spaces  can  be  made  as 
effective  as  the  same  thickness  of  the  best  insulating  material 
on  the  market. 

Attention  is  also  called  to  the  following  conclusions : 

1  More  attention  should  be  given  to  the  matter  of  surface 
resistances,  which,  in  the  cases  of  glass  or  other  poor  insula- 
tors, constitute  practically  the  total  resistance. 

2  The  velocity  of  the  air  on  the  warm  side  of  the  wall 
probabh-  exerts  as  much  influence  on  the  total  surface  re- 
sistance as  the  velocity  of  the  air  on  the  cool  side. 

3  The  total  surface  transmission  (both  sides)  for  cork- 
board,  glass  and  building  paper,  in  the  usual  ranges  of  tem- 
perature for  conditions  involving  slight  air  movements,  is  not 
far  from  25  to  30  B.t.u.  per  24  hours  per  sq.  ft.  per  deg.  fahr., 
and  in  the  case  of  poor  insulators  rises  to  about  50  for  a 
moderate  velocity  on  the  warm  side  and  a  higher  velocity 
(1000  ft.  per  min.)  on  the  cool  side.  (Report  on  the 
Thermal  Testing  Plant  for  1916-1917,  The  Engineering  Ex- 
periment Station  Bulletin  No.  24,  The  Pennsylvania  State 
College  Bulletin,  vol.  12,  no.  4,  February  15,  1918,  25  pp.,  6 
figs.,  ep) 

Varia 

Neville  Island  Gun  and  Peojectile_  Plant.  The  proposed 
plant  will  be  built  and  operated  for  the  Government  by  the 
U.  S.  Steel  Corporation  and  will  be  in  charge  of  a  new  or- 
ganization called  the  U.  S.  Steel  Corporation  Ordnance  De- 
partment, with  John  Ries,  chairman,  and  L.  E.  Thomas,  chief 
engineer. 

One  of  the  great  problems  in  connection  with  the  building 
of  the  new  plant  is  that  of  securing  labor  and  of  housing  the 
many  hundreds  of  men  who  will  be  engaged  for  two  years 
or  more  on  construction  work.  Tentatively,  it  is  proposed  to 
establish  a  model  town  at  the  lower  end  of  Neville  Island  with 
houses  for  employees  of  the  arsenal  as  well  as  for  operating 
officials  at  the  plant.  It  is  not  unlikely  that  one  or  two  bridges 
will  be  built  across  the  Ohio  River  to  connect  Neville  Island 
with  the  tracks  of  the  Pennsylvania  Lines  West,  and  it  is  pos- 
sible that  one  or  two  bridges  will  be  erected  across  the  back 
channel  of  the  Ohio  River  connecting  the  island  with  the  Pitts- 
burgh and  Lake  Erie  tracks. 

Nothing  has  been  determined  so  far  as  to  the  number  and 
size  of  the  steel  works  or  other  units  that  will  be  built,  there 
being  one  stack  now  with  a  capacity  of  450  tons  per  day; 
neither  has  the  number  of  electric  and  open-hearth  furnaces 
been  determined  at  yet.  (The  Iron  Age,  vol.  101,  no.  21,  May 
23,  1918,  pp.  338-339,  1  fig.) 

The  Metric  System  for  the  British  Empire,  Arthur  J. 
Stubbs.  The  Post  Office  Electrical  Engineers'  Journal,  vol. 
11,  pt.  1,  April  1918,  pp.  1-18. 


Against  the  Metric  System. 
no.  21,  May  23,  1918,  p.  1327. 


The   Iron   Age,  vol.   101, 


Society  of   Civil  Engineers,  vol.   44,   no.   5,   May   1918,   pp. 
615-685,  3  figs.,  10  tables. 

Silicon  and  Carbon.  Engineering,  vol.  105,  no.  2733,  May 
17,  1918,  p.  552.  Discussion  of  the  chemical  relations  of  these 
two  elements,  to  a  certain  extent  from  the  standpoint  of 
comparison. 

Charts 

Horsepower  per  Revolution  for  Cast  Iron  and  Cast 
Steel  Gears  for  Both  Cast  and  Cut  Teeth,  C.  L.  Miller. 
The  Coal  Industry,  vol.  1,  no.  5.  May  1918,  p.  170. 


Emergency  Construction  Work  Due  to  War  Conditions, 
with  Especial  Reference  to  the  Construction  Division 
OP  the  Army,  Geo.  W.  Fuller.    Proceedings  of  the  American 
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Difference  in  Temperature,  Degrees  Fahrenheit 

Fig.  14     Total  Transmissions  fob  i^2-in!  Air  Spaces 

Chart  Showing  Very  High  Pressures  in  Spray  Valves 
of  the  Pump-Injection  Type.  Motorship,  vol.  9,  no.  5,  May 
1918,  p.  4. 

Chart  Showing  Pressures  Recorded  in  the  Combustion- 
Space  AND  Cylinder  at  the  Same  Time  as  the  Oil-Injec- 
tion Pressures.    Motorship,  vol.  3.  no.  5,  May  1918,  p.  4. 
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BOOK  NOTES 


The  Clienik-al  Analysis  of  Iron.  A  Complete  Account  of  All  the  Best- 
Known  Methofls  for  the  Analysis  of  Iron,  Steel,  Pig-iron.  Alloy 
Metals.  Iron  Ore.  Limestone,  Slag.  Clay.  Sand,  Coal  and  Coke.  By 
Samuel  Alexander  Blair.  Eighth  Edition.  J.  B.  Lippincott  Co., 
Philadelphia,  I91S.     Cloth,   6x9  in..   318  pp.,   102  illus.,   2  tables.     $5. 

In  this  work  the  aim  of  the  author  has  been  to  assemble 
in  a  single  volume  descriptions  of  the  various  methods  and 
special  apparatus  which  have  been  shown  to  be  of  real  value 
to  the  iron  analyst.  Since  the  appearance  of  the  seventh  edi- 
tion, in  1912,  so  many  improvements  have  been  developed  in 
methods  and  the  alloy  metals  have  become  so  increasingly  im- 
portant that  it  has  been  found  necessary  practically  to  re- 
write the  book  to  bring  it  down  to  date.  The  table  of  atomic 
weights  gives  the  values  recommended  by  the  Committee  for 
1918,  and  the  table  of  factors  has  been  revised  to  correspond 
with  the  new  values. 

Analysis  of  Financial  Statements.  By  Richard  P.  wriison  and  Harry  J. 
Carpenter.  La  Salle  Extension  University,  Chicago  (copyright 
191S).     Paper,  6x9  in.,  38  pp..  4  illus. 

In  this  book  the  methods  and  principles  of  these  analyses 
are  described  and  illustrated  by  tj^pical  examples. 

The  Automobile  Repairman's  Helper.  A  Pocket  Book  for  the  Mechanic. 
Owner,  Chauffeur  and  Student.  By  S.  T.  Williams.  U.  P.  C.  Book 
Co.,  Inc.,  New  York  (copyright  191S).  Flexible  cloth,  5x7  in..  438 
pp.,    322    illus.      $2.50. 

The  object  of  the  compiler  has  been  to  give  the  best  method 
of  doing  each  particular  .job  of  repairing  and  also  to  e.xplain 
the  proper  sequence  in  which  the  various  operations  should  be 
done.  The  methods  described  are  thought  to  cover  every 
trouble  likely  to  be  found  in  all  the  standard  cars. 

A  Bibliography  of  Municipal  Utility  Regulation  and  Municipal  0«Tier- 
ship.  By  Don  Lorenzo  Stevens.  Harvard  University  Press,  Cam- 
bridge,   1918.      Cloth.    6x9    in.,    410   pp.      $4. 

An  extensive  bibliography  of  material  published  in  English, 
brought  down  to  the  end  of  1916.  Covers  electric,  gas,  water 
and  traction  utilities,  listing  the  material  which  the  author  con- 
siders of  practical  value,  after  an  extensive  study  of  the  field. 
The  entries  are  classified  and  annotated,  and  an  index  of  sub- 
jects and  authors  is  provided. 

The  Coal  Catalog.  Combined  with  Coal  Field  Directory  for  the  Year 
191S.  Containing  Explanatory  Articles  on  Rank.  Usage,  Analysis, 
Geology,  Storage  and  Preparation  of  Coals,  together  with  a  Typical 
Section  of  the  Productive  Formation  of  Each  Coal  Mining  State 
in  the  Union,  Maps  Showing  the  Various  Mining  Districts  or  Fields, 
Descriptions  of  the  Seam.s  Mined  .  .  .  List  of  Seams  Producing 
Coal  Suitable  for  Each  Industrial  Purpose,  etc.,  and  a  Directory 
of  all  the  Coal  Mines  in  the  United  States.  .  .  .  Keystone  Consoli- 
dated Publishing  Co.,  Inc.,  Pittsburgh  (copyright  1918).  Cloth, 
9x12  in.,   671  pp.,   90  illus.,   25  maps.      $25. 

A  remarkably  complete  compendium  of  the  coal  industry 
of  the  United  States  and  Canada,  in  which  is  collected  the  in- 
formation needed  by  producers  and  users. 

Digest  of  Publications  of  Bureau  of  Standards  on  Electrolysis  of  Under- 
ground Structures  Caused  by  the  Disintegrating  Action  of  Stray 
Electric  Currents  from  Electric  Railway.-^.  Prepared  by  Samuel  S. 
Wyer.     Paper.   7x10  in.,  96  pp. 

Summarizes  by  verbatim  quotations  the  essentials  of  the  ex- 
tensive laboratory  and  field  investigations  on  this  subject 
which  the  Bureau  of  Standards  has  published  up  to  August  22, 
1916.  The  quotations  selected  have  been  classified,  and  the 
compiler  has  added  editorial  notes.  Copies  may  be  procured 
from  the  Bureau  of  Standards,  Washington,  D.  C. 


Direct  Costs  of  the  Present  War.     By   Ernest   L.    Bogart. 

The  Early  Kffects  of  tlie  European  War  Upon  the  Finance,  Commerce^ 
and  Industry  of  Chile.  By  L.  S.  Rowe.  (Carnegie  Endowment  for 
International  Peace,  Division  of  Economics  and  Histor,v.  Pre- 
liniinary  Economic  Studies  of  the  War).  O.xford  University  Press,. 
New  York.   1918.     Paper,   7x10  in. 

These  two  pamphlets,  belonging  to  a  series  of  economic 
studies  of  the  effects  of  the  European  War,  and  undertaken  by 
the  Carnegie  Endowment  for  International  Peace,  discuss 
separate  phases  of  the  question.  Professor  Bogart's  summary  of 
the  cost  of  the  war  to  each  participant  covers  only  the  direct 
financial  outlays  of  the  governments,  compiled  from  the  best 
available  reports.  Dr.  Eowe  gives  an  account  of  the  imme- 
diate effects  of  the  war  in  the  period  of  the  fall  of  1914  and 
the  spring  of  1915,  based  on  a  personal  investigation  during 
the  latter  year. 

D.vke*s  Automobile  and  Ga.soline  Engine  Encyclopedia.  Treating  on  the- 
Construction.  Operation  and  Repairing  of  Automobiles,  and  Gaso- 
line Engines.  Also  Trucks.  Tractors,  Airplanes  and  Motorcycles. 
By  A.  L.  Dyke.  Seventh  edition,  revised  and  enlarged,  containing" 
dictionary  and  supplements  on  the  Ford.  Packard  and  airplanes. 
Published  by  the  author,  St.  Louis,  Mo.  (copyright  1918).  Cloth,. 
7x10    in..    S64    pp.,    515   charts.      $3.50. 

Presents  in  clear,  simple  and  concise  form  the  principles 
upon  which  gasoline  engines  and  automobiles  are  built  and 
operated.  Sections  are  included  on  repairing,  adjusting  and 
driving,  together  with  much  miscellaneous  infoiination  of 
value  to  automobile  engineers  and  drivers.  Over  three  thous- 
and illustrations  accompany  the  text. 

Elements  of  Machine  Design.  By  Henry  L.  Nachman.  First  edition^ 
John  AViley  &  Sons.  Inc..  New  York,  1918.  Cloth,  6x9  in..  244  pp.,. 
275  illus.,  22  tables.     $2. 

A  classroom  text  on  the  subject  of  elementary  machine  de- 
sign, for  students  in  technical  institutes. 

Elements  of  Sanitary  Engineering.  By  Mansfield  Merrinian,  Fourth- 
edition,  revised  with  the  assistance  of  Richard  M.  Merriman.  John 
Wiley  &  Sons.  Inc.,  New  York,  1918.  Cloth.  5x9  in..  250  pp.,  47" 
illus.,   17  tables.     $2. 

A  textbook  intended  to  present  the  subject  clearly  in  the 
smallest  possible  space,  and  to  give  greater  prominence  to 
fundamental  principles  than  to  details  of  construction  and 
operation.  The  present  edition  has  been  revised,  and  fourteen 
new  pages  of  text  have  been  added. 

Employment  Department  and  Employee  Relations.  By  F.  C.  Hender- 
schott  and  F.  E.  Weakly.  La  Salle  Extension  University.  Chicago- 
(copyright  1918).     Paper.   6x9  in.,   60  pp..  20  illus.,   4   tables. 

Suggestions  based  on  methods  in  use  by  various  corpora- 
tions. Contents:  Selection  of  the  Employee,  the  Labor  Sup- 
ply, Promotions  and  Transfers,  Progressive  Scale  of  Promo- 
tion Based  on  General  Intelligence  Requirements,  Employee- 
Records  as  a  Basis  for  Promotion,  Annual  Survey  of  Em- 
ployees, the  Principle  of  Transfer,  the  Vocational  Laboratory, 
Job  Analysis,  Labor  Turnover,  Educational  and  Welfare 
Work. 

A  Handbook  of  Rocks..  For  Use  without  the  Microscope.  With  a  Glos- 
sary of  the  Names  of  Rocks  and  of  other  Lithological  Terms.  By" 
James  Furman  Kemp.  Fifth  edition,  revised.  D.  Van  Nostrand 
Co.,  New  York,  191S.  Cloth.  6x10  in..  272  pp.,  41  illus..  75  tables. 
$1.50. 

Professor  Kenip  has  attempted  to  avoid  the  difficulties 
usually  met  by  students,  by  mentioning  and  emphasizing  only 
those  characteristics  which  a  beginner  with  preliminaiy  train- 
ing in  mineralogy  can  observe  and  grasp.  An  extensive 
glossary  is  included  in  the  work. 
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Eye  Hazards  in  Industrial  Occupations.  A  Report  of  Typical  Cases  and 
Conditions,  witii  Recommendations  for  Safe  Practice.  By  Gordon  L. 
Berry.  Nctionai  Committee  for  tiie  Prevention  of  Blindness,  New 
Torlc,   1917.     Paper,   6x9  in.,   145  pp.,   61  illus.     $(i.50. 

A  survey  of  the  hazards  to  the  eyes  in  industrial  occupa- 
tions in  the  United  States,  with  recommendations  and  sug- 
gestions for  minimizing  them. 

General  Lectures  on  Electrical  Engineering.  By  Ciiarles  Proteus  Stein- 
metz.  Fiftii  edition,  compiled  and  edited  by  Joseph  LeRoy  Haden. 
McGraw-Hill  Book  Co.,  Inc.,  New  Tork,  191S.  ClotJi,  6.x9  in.,  242 
pp.,   50  illus.,  1  por.,  1  table.     J2.60. 

A  series  of  descriptive,  non-mathematical  lectures  on  the 
problems  of  the  generation,  control,  transmission,  distribution 
and  utilization  of  electric  energy.  The  present  edition  has 
been  largely  rewritten  to  include  the  changes  that  have  taken 
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THE  ECONOMICAL  USE  OE  EUEL 

AT  the  Spring  JMcetiiig  of  The  Amerieau  Society  of   Mechanical  Engineers,  held  at  Worcester,  Mass.,  June  4-7, 
1918,  sessions  were  held  for  the  discussion  of  the  all- important  subject  of  fuel  economy.     In  preparation  for 
this  session  the  Committee  on  Meetings  invited  the  Fuel  Consei"vation  Committee  of  the  Engineering  Coun- 
cil to  formulate  a  set  of  questions  which  was  sent  out  to  a  !ist  of  fuel  engineers  throughoiit  the  country,  and  over  60 
of  whom  responded  witli  contributions. 

The  countiy  now  faces  a  coal  shortage  of  80,000,000  tons  this  year.  "We  need  100,000,000  tons  more  this  year 
than  last,  or  220,000,000  tons  more  than  ever  before  mined  in  one  year.  Military  draft  has  tal^en  about  35.000 
miners  and  there  is  a  serious  shortage  of  open-top  equipment  to  haul  coal.  Every  fuel  user  must  exert  his  greatest 
effort  to  effect  fuel  economy  and  every  engineer  owes  it  as  a  public  duty  to  render  his  utmost  assistance  to  this  end. 
In  no  small  measure  the  symposium  whicli  follows  sliould  help  in  the  conservation  movement. 

CONTRIBUTED  DISCUSSION 


ON  this  and  the  following  pages  are  published  selections 
from  the  discussions  received  in  response  to  the  question- 
naire issued  for  the  Fuel  Session  of  the  Spring  Meeting.  These 
are  grouped  under  the  several  headings  to  which  the  subject 
matter  applies.  In  prej^aring  the  material  for  publication  du- 
plicate matter  was  eliminated  so  far  as  possible,  and  the  whole 
is  printed  iu  concise  form,  so  that  it  may  be  used  for  reference 
purposes  with  the  greatest  possible  facility. 

The    topics    upon    which    discussion    was    solicited    are    as 
follows : 

1  What  Are  the  Economic  Effects  of  Impurities  in  Coal? 

2  To  What  Extent  Is  Fuel  Oil  Likely  to  be  Used  as  a  Substitute 

for  Coal? 

3  How   Can   Soft   Coal   Be   Burned   Without    Smoke   iu   Marine 

Boilers? 

4  What  Are  the  Possibilities  in  the  Direction  of  the  Utilization 

of  Anthracite  Wastes? 

5  What    Instruments   Are   Useful    and    Desirable   iu    the   Boiler 

Room  as  Aids  in  Saving  Coal? 

6  What  Is  Essential  to  the  Economical  Operation  of  Hand-Fired 

Boiler  Furnaces- When  Using  Soft  Coal? 

7  To  What  Kinds  of  Plants  and  Coals  are  the  Different  Types  of 

Mechanical   Stokers  Respectively  Adapted,   and  What   Is   the 
Limiting  Factor  to  Their  Use  in  the  Small  Plant? 

S  What  Experience  Have  You  Had  in  the  LTse  of  Wood  as  Fuel? 
To  What  Extent  Is  Wood  Available  as  a  Fuel? 

9  What  Coal  Economies  Can  Be  Effected  in  Residence  Heating? 

10  What  Coal  Economies   Can   Be   Effected  in    the   Small   Steam 

Plants? 

11  What  Experiences  Have  You  Had  With  the  Storage  of  Coal? 

12  (a)   To  What  Extent  and  Where   Will  the  Gas  Producer  be 

Used  to  Produce  Economies? 

12   (6)   To  What  Extent  is  Natural  Gas  Being  Used  as  a  Fuel  for 
Povi'er  Purposes? 

12   (c)   What  is  the  Relative  Economy  of  the  Locomotive  of  1900 
and  Today? 

12   (d)   What    Proportion    of    the    Coke    is    Made    in    By-product 
Ovens? 

12   (e)   What  are  New  and  Important  Developments  in  Methods 
of  Burning  Coal? 

12   (/)     What  Economies  have  Resulted  from  Recent  Practice  in 
Making  Brick  Settings  Leakless? 

12   [h]    Is  Automatic  Air  Supply  Correctly  Proportioned  to  Coal 
Supply  Possible? 

12   {1}    Miscellaneous — School    Heating — Insulation — Smoke    Pre- 
vention. 


Preceding  the  contributions  on  the  specific  topics  of  the 
questionnaire,  are  three  discussions  of  an  introductory  charac- 
ter which  were  presented  at  the  meeting  by  their  authors.  The 
first,  by  David  Moft'at  Myers,  Advisoiy  Engineer  of  the  Fuel 
Administration,  outlines  the  work  of  fuel  conservation  which 
is  being  undertaken  by  the  Government ;  the  second,  by  E.  L. 
Cole,  of  the  Fuel  Administration  of  Pennsylvania,  tells  of  the 
effective  work  in  that  state,  the  source  of  our  anthracite  sup- 
ply, to  secure  clean  coal;  and  the  third  discussion,  by  Alfred 
C.  Bedford,  President  of  the  Standard  Oil  Company,  deals 
with  the  supply  of  fuel  oil. 

In  presenting  his  discussion,  Mr.  Cole  interspersed  his  re- 
marks with  definite  statements  regarding  operators  and  dealers 
who  had  been  penalized  for  delivering  inferior  coal,  and  left 
the  impression  strongly  in  the  minds  of  his  audience  that  the 
Pennsylvania  Fuel  Administration  had  the  question  of  a 
proper  quality  for  the  anthracite  supply  well  under  control. 
Following  his  remarks  resolutions  were  passed,  given  on  page 
616,  in  which  those  present  warmly  pledged  their  support  to 
the  Pennsylvania  Administrator  and  heartily  approved  his 
accomplishments. 

THE  GOVERNMENT'S  PLAN  FOR  FUEL 
CONSERVATION 

By  DAVID  MOFFAT  MYERS' 

As  a  member  both  of  The  American  Society  of  Mechan- 
ical Engineers  and  of  the  United  States  Fuel  Administra- 
tion, it  gives  me  pleasure  to  report  the  positive  and  pro- 
gressive measures  which  have  been  taken  by  the  Government 
for  effecting  fuel  conservation  in  power  plants  and  on  rail- 
roads since  the  last  annual  meeting  of  this  Society,  in  De- 
cember, 1917.  At  that  meeting,  in  my  paper  on  Preventable 
Waste  of  Coal  in  the  United  States,  a  saving  of  50  to  100 
million  tons  per  year  was  shown  to  be  possible,  together  with 
suggestions  as  to  measures  for  effecting  this  economy.  I  am 
not  overstepping  the  mark  when  I  state  that  the  national  pro- 
gram which  I  will  outline  to  you,  was  planned,  presented  and 
organized  by  members  and  committees  of  the  national  engineer- 
ing societies. 

As  a  result,  a  Fuel  Engineering  Division  was  formed  iu  the 
United  States  Fuel  Administration  in  Washington,  under  its 
Bureau  of  Conservation.    This  division  comprised  two  depart- 
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ments — ^Railroads  and  Industries;  the  latter  covering  all  power 
plants  not  belonging  to  railroads.  The  railway  department 
was  placed  in  charge  of  one  of  the  highest  authorities  in  this 
field  in  the  country,  Major  Edward  C.  Schmidt,  U.  S.  R., 
Mem.Am.Soe.M.E.,  who  was  transferred  by  Secretary  Baker 
to  the  U.  S.  Fuel  Administration.  Major  Schmidt  devised  and 
developed  a  plan  of  organization  which  was  the  work  of  a 
master  mind.  It  was  authorized  by  the  Fuel  Administration 
and  endorsed  by  Mr.  McAdoo's  special  representative.  The 
Railway  Administration  determined  to  administer  the  program 
through  its  own  organization,  whereupon  Major  Schmidt  was 
given  over  to  the  other  administration,  for  the  continuance  of 
the  work. 

At  present,  therefore,  the  Fuel  Engineering  Division  de- 
votes itself  exclusively  to  the  work  of  conservation  of  fuel  in 
stationary  power  plants,  and  in  the  efficient  use  of  steam  after 
its  generation.  The  organization  comprises  the  central  office 
at  Washington,  with  an  administrative  engineer  appointed  (or 
to  be  appointed)  in  each  coal-using  state,  attached  to  the  Fed- 
eral Fuel  Administration  of  that  state.  The  Administrative 
Engineer  has  a  consulting  board  of  competent  engineers,  and 
a  staff  of  technical  and  clerical  assistants  and  inspectors. 

The  plan  of  organization  involves  centralization  on  essential 
fundamentals  only.  These  are  uniform  for  all  states.  All 
other  features  are  localized  and  extremely  elastic  in  their 
numerous  ramifications.  This  adopted  principle  renders  the 
plan  workable  and  effective  under  widely  varying  local  con- 
ditions and  circumstances. 

The  fundamentals  of  the  national  program  are  as  follows: 
«  Personal  inspection  of  every  power  plant 
b  Rating  and  classification  of  every  power  plant  in  the  coun- 
try, in  five  classes,  depending  upon  the  thoroughness  with 
which  the  owner  conforms  to  the  recommendations  of  the 
U.  S.  Fuel  Administration 
c  At  the  discretion  of  the  Federal  Fuel  Administration,  the 
supply  of  coal  to  any  needlessly  wasteful  plant  may  be 
curtailed  or  stopped. 
The  plan  is  now  in  operation  in  Pennsylvania,  the  largest 
coal-consuming  state,  and  also  in  Connecticut.     Other  states 
which  have  come  in  but  in  which  the  Administrative  Engineer 
is  not  yet  appointed,  are  Massachusetts,  New  York,  New  Jer- 
sey, Illinois,  Michigan,  Wisconsin,  Indiana  and  Missouri. 

For  the  office  of  Administrative  Engineer,  men  are  required 
of  great  organizing  and  administrative  ability.  For  New 
York  State,  Mr.  Edward  N.  Trump,  Mem.Am.Soe.M.E.  and 
vice-president  of  the  Solvay  Process  Company,  has  patriotic- 
ally accepted  the  nomination.  Mr.  Thomas  R.  Brown,  the  first 
Administrative  Engineer  actually  appointed,  is  in  charge  of 
the  western  district  of  Pennsylvania.  The  second  appointment 
was  that  of  Mr.  W.  R.  C.  Corson  for  Connecticut,  an  officer 
of  the  Hartford  Steam  Boiler  Insurance  Company. 

The  standard  recommendations  of  the  United  States  Fuel 
Administration  are  substantially  as  follows: 
u  Fuel.     That  means  be  provided  for  measuring  and  record- 
ing fuel  used  each  shift  or  day 
b  Water.     That  boiler  feedwater  be  heated  by  exhaust  steam 

or  waste  heat,  and  measured 
c  Air  Supply.     That  a  correct  amount  of  air  be  supplied  to 
the  fuel,  and  that  proper  means  be  provided  for  meas- 
uring and  regulating  the  draft 
d  Clean  Heating  Surfaces.     That  boUer  heating  surfaces  be 

kept  clean  inside  and  out 
e  Boiler  and  Furnace  Settings.    That  the  furnace  and  setting 

be  kept  in  good  repair,  and  free  from  air  leakage 
/  Insulation.     That  exposed  steam  surfaces  wasting  heat  by 
radiation  be  covered  with  suitable  insulating  material 


g  Engine-Room   and   Heating   System.      That   wherever   pos- 
sible, exhaust  steam  be  utilized  to  the  exclusion  of  direct 
steam  from  the  boilers.     (The  plant  should  be  designed 
and  operated  to  produce  no  more  exhaust  than  can  be 
efficiently  utilized  in  heating  and  process  work) 
h  Supervision.     (1)   That  a  competent  employee  or  committee 
be  detailed  to  supervise  the  work  of  fuel  conservation  in 
the  boiler  and  engine  plants;  and   (2)   that  a  competent 
committee  be  appointed  in  charge  of  the  work  of  fuel 
conservation  in  the  buildings  and  shops  outside  of  the 
power  plants. 
To  assist  in  this  work,  the  United  States  Fuel  Administra- 
tion has  prepared  a  fifty-minute  film  of  moving  pictures,  show- 
ing good  and  bad  operation  in  the  steam-boiler  plant,  meth- 
ods of  testing  boilers,  fuels,  etc.    These  pictures  will  be  avail- 
able to  each  state,  in  connection  with  their  publicity  and  edu- 
cational propaganda. 

The  Fuel  Administration  is  also  preparing  a  series  of  official 
bulletins  on  engineering  phases  of  steam  and  fuel  economics. 
Some  of  these  are  now  in  press. 

They  will  include:  Boiler  and  Furnace  Testing;  Flue-Gas 
Analysis;  Saving  Steam  in  Heating  Systems;  Boiler-Room 
Aeeoimting  Systems;  Saving  Steam  and  Fuel  in  Industrial 
Plants;  Burning  Fine  Sizes  of  Anthracite;  Boiler- Water 
Treatment;  Oil  Burning;  and  Stoker  Operation. 

In  addition  to  this  service,  a  list  of  competent  engineers  has 
been  prepared  in  Washington  for  each  state,  and  is  available 
for  use  of  the  local  administration.  As  the  work  develops, 
stiU  further  constructive  assistance  is  contemplated  for  help- 
ing owners  to  bring  their  plants  up  to  a  high  plane  of  economy. 

LIMITING  COAL  IMPURITIES  IN 
PENNSYLVANIA 

Bv  E.  L.  COLE^ 

Prior  to  the  world  war  the  capacity  of  the  bituminous  and 
anthracite  mines  in  the  United  States  to  produce  fuel  was  so 
much  in  excess  of  the  demand  that  competition  was  an  ample 
and  certain  factor  in  assuring  the  marketing  of  coal  containing 
only  a  minimum  of  impurities. 

With  the  steadily  increasing  demand  for  fuel,  caused  by  the 
rapid  development  of  war  industries,  there  was  a  noticeable 
increase  of  the  amount  of  impurities  in  anthracite  and  bitu- 
minous during  the  winter  months  of  1917. 

These  facts  were  known  to  the  Fuel  Administration,  but  be- 
cause of  the  clamor  among  consumers,  domestic  and  industrial, 
which  was  accentuated  by  weather  conditions,  for  any  sort  of 
eoal,  action  was  deferred  at  that  time.  However,  friendly  sug- 
gestions were  made  to  oi^erators  in  the  hope  that  the  quality 
of  coal  would  show  improvement. 

It  was  a  vain  hope. 

During  the  Arctic-like  weather  of  the  second  half  of  last 
winter  the  demand  for  coal  skyrocketed  to  a  point  never  before 
reached  in  this  countrj-.  At  the  same  time,  the  quality  de- 
creased with  amazing  rapidity,  aggravating  the  existing  fuel 
famine  to  a  degree  not  readily  credible. 

The  tonnage  of  inferior  coal  that  was  delivered  in  January 
was  so  large  as  to  cause  the  Fuel  Administration  to  take 
action.  Dr.  Garfield,  National  Fuel  Administrator,  assigned 
Mr.  James  Neale,  of  his  staff,  to  assist  the  Pennsylvania  Ad- 
ministration in  proNading  and  applying  remedial  measures  in 
the  anthracite  fields. 
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Mr.  Neale  confen-ed  with  Mr.  William  Potter,  State  Fuel 
Administrator  for  Pennsylvania.  With  the  aid  of  three  gen- 
tlemen, who  are  the  Fuel  Chairmen  in  Luzerne,  Lackawanna 
and  Schuylkill  Counties  (Messrs.  Tudor  R.  Williams,  A.  C. 
Campbell  and  Baird  Halberstadt),  an  investigation  was  car- 
ried on  into  the  amount  of  impurities  being  shipped  to  market. 

The  Fuel  Administration  then  formulated  rulings  limiting 
the  percentage  of  slate,  bone  and  under  sizes  that  would  be 
permitted  by  the  Government  in  all  sizes  of  anthracite.  In- 
spectors were  appointed  in  the  three  counties  mentioned  with 
authority  to  condemn  all  coal  found  below  standard.  The 
writer  was  directed  to  supervise  the  inspection  of  coal  at  des- 
tination points  within  the  State. 

Effectiveness  of  Inspection  and  Penalties  Imposed 

The  effectiveness  of  the  inspection  at  the  mines  and  destina- 
tion points  may  be  indicated  by  the  report  for  May.  These 
show  that  less  than  one-half  of  one  per  cent  of  the  daily 
anthracite  production  of  more  than  a  quarter  million  tons  was 
condemned  by  the  Federal  Inspectors  for  the  month  of  May. 
This  coal  was  condemned  at  the  mines,  and  reprepared  for 
delivery.  The  vast  improvement  can  be  better  visualized  when 
it  is  recalled  that  more  than  50  per  cent  of  the  marketed  ton- 
nage during  January  and  February  contained  excessive 
amounts  of  impurities. 

During  the  inspection  at  destination,  a  car 'of  buckwheat, 
containing  45  per  cent  of  impurities,  was  delivered  at  a  textile 
mill  in  Philadelphia.  The  fireman  was  unable  to  keep  steam 
above  55  lb.,  normal  steam  pressure  being  80  lb.  Production 
at  the  mill  fell  off  30  per  cent  and  the -cost  of  removing  ashes 
increased  300  per  cent.  The  coal  company  was  compelled  to 
rebate  to  the  mill  owner  50  per  cent  of  the  cost  of  the  coal, 
together  with  an  equal  percentage  of  the  freight  and  cartage 
costs. 

Operators  who  deliver  coal  containing  excessive  amounts  of 
impurities  have  been  subjected  to  various  penalties.  Some  cars 
were  ordered  hauled  to  the  dumjjing  grounds  in  Philadelphia; 
others  were  donated  to  hospitals  and  other  non-profit-making 
institutions.  A  few  cars  were  delivered  to  churches.  Many 
cars  enroute  to  market  were  diverted  back  to  the  mines.  In 
all  cases  the  producing  companies  were  compelled  to  pay  the 
freight  and  other  charges,  and  donate  the  coal.  This  action 
by  the  State  Fuel  Administrator  had  a  tremendous  moral  effect 
upon  the  producers,  and  strengthened  the  arms  of  the  Federal 
Inspectors  at  the  mines,  because  publicity  was  given  each  case. 

Many  bituminous  as  well  as  anthracite  operations  have  been 
closed  because  of  the  inferior  coal  shipped  from  them. 

It  is  the  observation  of  the  Fuel  Administration  that  steam 
sizes  of  anthracite  containing  40  per  cent  of  impurities  are  so 
inefScient  in  generating  steam  that  the  cost  of  such  fuel  is  com- 
mercially prohibitory. 

Allowable  Limits  for  Impurities 

Steam  size  of  anthracite  containing  not  more  than  20  per 
cent  aggregate  impurities  enable  firemen  to  maintain  maximum 
steam  under  the  most  difficult  conditions.  When  the  amount 
of  impurities  exceeds  20  per  cent,  there  is  at  once  a  noticeably 
increased  amount  of  fuel  required  to  maintain  normal  steam 
pressure.  In  addition  to  this,  there  is  an  increase  of  10  per 
cent  in  the  cost  of  fuel  when  the  percentage  of  impurities  is 
increased  from  20  to  25  per  cent,  and  a  further  increased  cost 
in  the  removal  of  ashes. 

However,  expert  firemen  obtain  fairly  good  results  with 
anthracite  steam  sizes  containing  as  high  as  30  per  cent  of 
slate  and  bone,  but  the  fuel  costs  show  an  increase  of  25  to  37 


per  cent  above  the  cost  of  the  same  size  fuel  containing  only 
15  per  cent  of  impurities. 

Any  steam  anthracite  containing  more  than  30  per  cent  of 
slate  or  bone  is  too  expensive  for  the  manufacturer  to  pur- 
chase today,  according  to  our  observation.  All  steam  coal  con- 
taining more  than  20  per  cent  of  impurities  is  condemned  when 
it  comes  under  the  observation  of  the  Fuel  Administration. 
This  is  so  even  when  it  is  found  at  destination  points  in  Penn- 
sylvania. 

Impurities  in  Domestic  Sizes  of  Anthracite 

The  effect  of  increase  in  impurities  in  domestic  sizes  of 
anthracite  is  much  more  marked  than  in  steam  sizes.  The 
domestic  sizes  include  pea,  nut,  stove,  egg  and  broken  coal. 

Excellent  results  are  obtained  with  pea  coal  containing  8  to 
10  per  cent  of  slate  and  the  same  amount  of  bone.  That  is  a 
total  of  16  lb.  of  impurities  in  100  lb.  of  coal. 

When  the  amount  is  11  to  12i/^  per  cent  of  slate,  satisfactory 
results  are  obtained  but  ashes  must  be  removed  at  more  fre- 
quent intervals,  and  more  attention  given  to  the  fire.  At  the 
same  time,  there  is  an  increase  of  at  least  5  to  8  per  cent  in 
the  cost  of  fuel.  This  applies  equally  to  this  size  of  coal  in  use 
of  low-pressure  and  high-pressure  service. 

Pea  coal  containing  20  per  cent  of  slate  is  worthless  for 
low-pressure  boilers.  In  high-pressure  practice,  fairly  good 
service  can  be  obtained,  but  ashes  must  be  removed  at  more 
frequent  intervals  and  more  attention  be  given  to  the  fire.  At 
the  same  time,  there  is  an  increase  of  at  least  5  to  8  per  cent 
in  the  cost  of  fuel. 

In  high-pressure  practice,  fairly  good  service  can  be  ob- 
tained with  25  per  cent  of  slate,  but  the  cost  of  such  fuel  is 
virtually  prohibitory.  The  larger  the  size  of  anthracite,  the 
lower  must  be  the  percentage  of  impurities  to  obtain  maximum 
service.  No  shipments  of  pea  coal  with  more  than  12  per  cent 
of  slate  are  permissible. 

Chestnut  gives  best  results  when  impurities  do  not  exceed  5 
per  cent  of  slate  and  an  equal  percentage  of  bone  (bone  eon- 
tains  50  per  cent  of  carbon).  Any  increase  above  this  figure 
is  marked  by  inferior  service.  At  15  per  cent  fires  must  be 
carefully  attended,  or  it  will  be  necessary  to  relight  them 
twice  within  24  hours.  Chestnut  coal  containing  20  per  cent  of 
slate  is  so  inferior  that  any  price  for  such  fuel  is  exorbitant. 
All  nut  coal  containing  7  per  cent  of  slate  is  condemned  by  the 
Fuel  Administration. 

Stove  coal  containing  5  per  cent  of  slate  and  6  per  cent  of 
bone  gives  maximum  service.  At  6  per  cent  of  slate  and  7 
per  cent  of  bone,  the  result  is  increase  of  8  per  cent  in  fuel 
costs.  This  size  coal  containing  8  per  cent  of  slate  and  9  per 
cent  of  bone  shows  the  maximum  possible  amount  of  impuri- 
ties that  can  be  used  by  domestic  consumers,  discounting  the 
high  cost  of  such  fuel.  Any  percentage  above  this  renders  the 
fuel  worthless. 

Egg  coal  should  not  be  used  when  the  amount  of  slate  is 
more  than  4  per  cent  and  5  per  cent  of  bone.  This  size  of  coal 
is  difficult  to  bum  unless  it  is  virtually  free  from  slate.  Our 
standard  permits  2  per  cent  of  slate  and  the  same  of  bone, 
and  because  of  the  size  of  this  coal  (it  is  the  size  of  an  average 
fist)  the  slate  can  be  readily  removed  by  the  consumer.  It  is 
much  better  to  do  so  than  to  obtain  inferior  results  by  shovel- 
ing the  dirty  coal  into  the  furnace.  It  may  be  stated  that  the 
amount  of  slate  allowed  in  this  coal  is  only  equal  to  one  piece 
of  slate  in  100  lb.,  and  two  pieces  of  bone  in  the  same  weight. 

Broken  anthracite  must  be  virtually  free  from  slate  or  bone. 
Even  in  foundi-y  practice,  as  well  as  domestic  service,  it  is 
necessary  to  remove  all  slate  from  this  coal  before  it  can  be 
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used.'  It  eau  be  readily  perceived  that  this  is  imperative  when 
the  inspection  schedule  only  allows  1  per  cent  slate  and  2  per 
cent  of  bone.  This  is  less  than  the  weight  of  a  piece  of  bone 
or  slate  of  this  size  of  fuel.  During  January  many  cars  of 
broken  anthracite  were  shipped  from  the  mines  into  Phila- 
delphia, containing  from  12  to  25  per  cent  of  slate. 

Imperative  Need  of   Schedules   for  Limitixg   Impi'Rities 

There  is  a  serious  lack  of  authoritative  data  on  the  subject 
of  schedules  for  imiJurities.  It  can  be  stated  without  question 
that  bituminous  containing  more  than  2  per  cent  of  sulphur 
should  not  be  used  for  locomotive  purposes.  Two  and  one- 
half  per  cent  is  the  maximum  that  most  standard  railroads  ac- 
cept. More  than  8  per  cent  of  slate  and  other  impurities  makes 
the  coal  dear  at  any  price.  It  is  expected  that  rulings  stand- 
ardizing the  quality  of  bituminous  will  be  issued  at  an  early 
date. 

The  essential  need  of  authoritative  data  on  the  subject  of  im- 
purities is  emphasized  by  the  attitude  of  some  producers.  Last 
Monday,  the  president  of  one  of  the  largest  anthracite-pro- 
ducing companies  urged  that  the  percentage  of  impurities  in 
antlu-acite  be  increased  2  per  cent  above  the  existing  standard. 

When  told  that  this  will  result  in  delivering  annually  to  con- 
sumers, at  least  1,500,000  additional  tons  of  slate  and  dirt,  at 
the  highest  prices  ever  obtained  in  the  markets,  one  will  readily 
agree  that  it  is  imperative  that  incontrovertible  data  should 
be  at  hand  to  sustain  and  make  permanent  the  present  stand- 
ards governing  anthracite  deliveries. 

To  haul  the  proposed  2  per  cent  increased  allowance  of  im- 
purities would  require  about  40,000  railroad  ears  for  a  period 
extending  from  two  to  ten  weeks,  in  50  trains  of  80  cars,  each 
pulled  by  an  equal  number  of  locomotives,  employing  the 
necessary  train  crews. 

The  benefit  of  delivering  one  and  a  half  million  tons  of  slate 
and  dirt  would  result  in  adding  to  the  profits  of  producers  to 
the  extent  of  at  least  sis  million  dollars ! 

The  plea  for  this  proposed  allowance  was  based  entirely 
upon  the  decreasing  labor  supply  and  the  mcreasing  needs  for 
anthracite,  but,  as  shown,  to  permit  additional  impurities  would 
really  increase  the  volume  of  fuel  production  but  decrease 
the  value  of  fuel  delivered  to  consumption  points.  The  Fuel 
Administration  for  Pennsylvania  is  giving  serious  considera- 
tion to  some  other  method  of  increasing  production  without 
increasing  the  amount  of  impurities  permitted  in  coal. 

Any  honest  suggestion  for  increasing  anthracite  production 
by  lowering  the  standard  of  preparation  should  be  accom- 
panied with  an  offer  to  reduce  the  market  price  in  exact  ratio 
to  the  decreased  fuel  value  of  the  product. 

What  the  Society  Can  Do 

At  this  point  it  may  be  well  to  offer  the  suggestion  that 
this  Society  take  up  the  task  of  obtaining  data  on  the  com- 
mercial cost  of  impurities  of  fuel.  Recommendations  should 
then  be  formulated  by  this  Society  to  the  Fuel  Administration, 
that  may  crystallize  into  legislative  enactment  that  will  make 
it  a  crime  for  unscrupulous  producers  to  unload  on  consumers 
inferior  product,  in  much  the  same  way  as  manufacturers  of 
food  are  prohibited  from  delivering  to  our  tables  product  unfit 
for  human  consumption. 

The  mining  and  transportation  of  coal  requires  a  vast  army 
of  workers.  The  quality  affects  every  person  in  this  great 
country.  Is  it  not  a  question  worthy  of  the  most  serious  con- 
sideration that  men  of  science  can  give  it? 

To  this  end,  the  writer  is  authorized  to  say  that  William 
Potter,  Federal  Fuel  Administrator  for  Pennsylvania,  pledges 


himself  and  his  Administration  to  aid  any  measure  undei-taken 
to  insure  to  consumers,  industrial  and  domestic,  reasonably 
clean  coal  as  a  peiinanent  institution  in  the  United  States. 

Because  the  anthracite  production  is  confined  to  Pennsylva- 
nia, the  responsibility  for  overseeing  the  quality  of  production 
rests  largely  on  the  shoulders  of  State  Administrator  Potter. 
And  it  is  his  task  to  see  that  the  vast  tonnage,  reaching  almost 
to  80  million  tons,  from  the  Pennsylvania  mines  shall  be  of  a 
quality  that  will  enable  our  manufacturers  to  produce  the 
essential  commodities  of  life  with  a  minimum  amount  of 
waste,  at  the  prices  fixed  by  the  Government. 

The  Administrator  invites  the  patriotic  support  of  this 
Society  in  his  task  of  keeping  the  quality  of  coal  delivered  to 
our  hearthstones  at  a  high  standard,  so  that  the  home  fires  in 
the  United  States  may  be  kept  burning  brightly  while  we  wait 
the  return  of  the  "  boys  "  who  have  crossed  the  sea  to  battle 
with  the  Hun  that  man  may  work  out  his  destiny  free  from  the 
shackles  of  despotism. 

THE  FUEL-OIL  SITUATION 

By  ALFRED  C.  BEDFORD^ 

The  opportunity  presented  to  me  as  ChaiiTuan  of  the 
National  Petroleum  War  Service  Committee  to  appear 
before  you  is  one  which  I  welcome  and  appreciate  most 
heartily.  But  if  you  have  been  looking  to  the  Petroleum 
Committee  for  an  easy  and  quick  solution  of  your  fuel  prob- 
lems by  the  proffer  of  aU  the  fuel  oil  you  want  to  take  the 
place  of  coal  and  other  fuels,  I  am  afraid  I  am  due  to  dis- 
appoint you.  I  am  here  rather  to  plead  for  special  economy 
in  the  use  of  fuel  oil  and  for  its  use  only  where,  from  the 
nature  of  the  work,  you  cannot  properly  use  coal. 

Do  not  think  me  an  alarmist.  I  am  not  trying  to  warn  you 
of  any  petroleum  or  fuel  oil  famine.  But  we  are  all  one  in  our 
wish  to  help  win  the  war,  and,  with  that  end  in  view,  we  want 
to  adjust  our  available  resources  and  supplies  as  effectively  as 
we  possibly  can  to  the  needs  of  the  war. 

What  are  these  needs  in  regard  to  fuel  oil?  First  and  fore- 
most is  the  Navy,  and  in  the  Navy  for  the  war  purposes  which 
we  are  now  considering,  I  include  oil-burning  cargo  ships  and 
transports,  as  well  as  the  battleships,  destroyers  and  sub- 
marine chasers. 

Fuel  oil  is  hardly  less  important  for  our  ocean-going  steam- 
ships, where  one  of  its  great  values  lies  in  the  saving  of  space 
and  weight,  making  possible  the  carrying  of  much  larger 
cargoes  than  where  room  otherwise  is  given  up  to  bulky  coal 
supplies. 

Our  shipj-ards  are  rapidly  reaching  the  point  where  large 
numbers  of  vessels  will  be  launched.  Careful  computation 
shows  that  three  oil-burning  ships  of  a  given  tonnage  of,  say, 
6000  tons  each,  will  yield  the  same  efficiency  as  four  ships  burn- 
ing coal  of  a  like  tonnage.  The  tremendous  importance  of  this 
fact  of  efficiency  is  shown  when  one  realizes  that  three  hundred 
oil-burning  ships  wiU  carry  the  same  cargo  as  four  hundred 
coal-burning  ships  of  the  same  size. 

Meantime,  the  needs  of  our  Allies  have  to  be  met,  and  ex- 
ports of  fuel  oil  have  been  for  many  months,  and  may  be  ex- 
pected stiU  to  continue,  on  an  ascending  scale.  When  you  add 
to  these  the  requirements  of  the  essential  war  industries  for 
tempering,  annealing,  and  other  processes,  for  which  coal  is 
less  suitable,  you  will  realize  the  tremendous  volume  of  the 
demand  which  simply  has  to  be  met. 


'  President,   Standard   Oil  Company. 
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lu  1917  our  eousumptiou  was  in  excess  of  our  productiou 
and  importations  of  crude  oil  from  Mexico,  and  it  is  fair  to 
assume  an  increased  consumption  in  1918.  Our  production 
does  nut  at  jsresent  measure  up  very  well  to  these  anticipated 
demands,  but,  realizing  the  situation,  oil  operators  everywhere 
are  keen  to  develop  it  with  all  possible  dispatch. 

Wliile  fully  cognizant  of  the  important  needs  of  fuel  oil  as 
related  to  the  manufacturing  industries,  the  point  must  be 
emphasized  that  it  is  impossible  to  take  oil  for  any  one  specific 
I3urpose  without  exerting  a  detrimental  influence  on  some 
other  branch  of  industry.  A  very  large  volume  of  oil  is  being 
used  today  in  the  manufacture  of  gas,  and  much  gasoline  is 
obtained  from  what  would  otherwise  be  fuel  oil.  The  de- 
mands for  gasoline,  however,  are  such  that  I  must  again  ear- 
nestly urge  upon  every  consumer  the  imperative  necessity  of 
conservation.  Indeed,  it  may  become  necessary  to  enact  defi- 
nite and  drastic  regulations  to  restrict  its  needless  consump- 
tion. 

The  oil  men  have  organized  so  as  to  render  the  most  efficient 
service,  first,  in  supplying  the  full  needs  of  the  Government 
and  the  Allies,  and  second,  in  taking  care  of  the  ordinary  busi- 
ness condition  of  the  country  along  the  lines  of  priority  as  laid 
down  by  the  Fuel  Administration. 

What  then  are  the  conditions  governing  the  present  supplies 
of  fuel  oil? 

So  far  as  the  Atlantic  Coast  is  concerned,  transportation  is 
at  the 'root  of  all  of  our  troubles.  While  hundreds  of  thou- 
sands of  barrels  of  petroleum  are  available  in  Mexico,  and 
thousands  more  might  be  shipped  from  the  Gulf  ports,  there 


is  no  way  of  getting  these  supplies  North  in  the  quantities 
needed.  There  is  a  shortage^f  shipping  and  the  Government 
has  found  it  necessary  to  requisition  a  large  percentage  of  all 
the  tankers  in  service.  The  pipe  lines  are  running  to  capacity, 
and  railroad  conditions  make  it  impossible  to  obtain  any  mate- 
rial relief  by  the  use  of  tank  cars.  We  are  therefore  face  to 
face  then  with  the  necessity  of  making  the  available  supplies  of 
fuel  oil  along  the  Atlantic  Coast  cover  the  present  ever-increas- 
ing essential  demands.  Coal  can  be  obtained.  The  output  of 
coal  can  be  increased.  But  the  supplies  of  fuel  oil  here  at  pres- 
ent cannot. 

The  consequence  is  we  must  ask  the  factories  here  in  the  East 
to  burn  less  fuel  oil,  or  none  at  all  where  it  is  possible  to  burn 
coal  without  interfering  with  the  efficiency  of  the  processes 
involved.  Particularly,  fuel  oil  should  not  be  used  under  steam 
boilers,  either  stationary  or  locomotive.  For  metallurgical 
work  in  small  forges  and  in  large  forge  furnaces,  and  those 
used  for  annealing,  etc.,  oil  has  its  legitimate  and  essential 
place,  though  even  here  I  would  urge  all  the  economy  possible. 
But  the  ordinary  user  of  heat  apparatus  for  the  production 
of  steam  power  will  do  well  to  consider  coal  as  his  best  source 
of  supply,  and  disregard  for  the  time  being  the  possible  ad- 
vantages of  oil. 

Considerable  difficulties  were  experienced  in  many  quarters 
last  winter,  owing  to  the  limited  oil  storage  jjrovided  by  con- 
sumers and  to  the  irregular  running  of  tank  cars.  I  would 
therefore  urge  oil  users  to  plan  at  once  to  increase  their  stor- 
age capacity  to  at  least  60  days'  supply,  and  to  see  that  this 
storage,  when  completed,  is  kep)t  full. 


1     What  Are  the  Economic  Effects  of  Impurities  in  Coal  ? 

Incombustible  in  fuel  has  a  detrimental  effect  upon  furnace  operation  out  of  all  proportion  to  the 
percentage  of  refuse  contained.  It  has  been  claimed  that  when  coal  contains  40  per  cent  of  refuse  it  becomes 
valueless  as  fuel.  Recent  conditions  have  afforded  opportunities  for  interesting  observations  in  this  con- 
nection.    What  has  been  your  experience? 


W.  S.  Gould.'  During  the  last  two  years,  as  prices  have 
mounted  higher,  the  quality  of  the  fuel  shipped  to  market  has 
decreased  until  lately  the  lack  of  quality  of  the  so-called  coal 
available  to  the  power  plants  of  the  country  has  become  a 
decided  menace  not  only  to  our  economic  development  but  to 
the  safety  of  the  nation.  It  is  incumbent  upon  every  one  to 
become  familiar  with  the  dangers  of  the  situation  and  to  use 
whatever  influence  he  may  have  to  force  an  immediate  change 
in  this  aspect  of  industrial  activity. 

It  makes  no  difference  how  much  our  railroad  equipment 
is  increased,  it  makes  no  difference  what  prices  are  fixed  by 
the  Government  for  coal,  nor  how  many  rules  and  regulations 
are  issued  by  the  Fuel  Administrator,  so  long  as  drastic  and 
effective  steps  are  not  taken  to  insure  the  proper  preparation 
of  the  coal  mined  and  shipped. 

Efficiency  Loss  from  Ash 

The  Bureau  of  Mines  estimated  that  the  ash  of  coal  mined 
in  1917  had  increased  5  per  cent  for  the  whole  country,  and 
that  this  increase  in  the  ash  content  meant  a  further  loss  of 
7.5  per  cent  in  the  efficiency  of  the  power  plants.  Some  of  the 
mining  districts  show  a  much  higher  increase  in  this  one  ele- 
ment in  coal.  However,  taking  the  Bureau  of  Mines  estimate, 
this  means  in  figures  of  tonnage,  that  while  we  produced  and 
shipped  544,000,000  tons  of  fuel  in  1917,  the  tonnage  was 


'  President,    Fuel    Engineering    Company    of    New    York,    New    York. 
Assoc. Am. Soc.M.B. 


equal  in  effective  power-producing  qualifies  to  only  476,000,000 
tons  of  the  1916  quality.  In  other  words,  in  1917  we  mined 
and  shipped  about  41,000,000  tons  more  of  material  than  in 
1916  to  do  27,000,000  tons  less  work.  Assuming  that  the  work 
done  by  the  544,000,000  tons  of  poor  coal  was  all  we  had  to 
do,  we  mined  and  shipped  some  70,000,000  tons  simply  to  make 
up  for  the  inferior  quality.  This  is  the  real  cause  of  our  coal 
troubles. 

Shipment  of  Weathered  Coal 

This,  however,  is  not  the  whole  story.  While  the  increase 
in  the  ash  content  was  fully  equal  to  5  per  cent,  the'.4ecrease 
in  the  heat  was  considerably  greater  than  5  per  cent,  this 
decrease  being  due  to  the  fact  that  millions  of  tons  of  weath- 
ered coal  were  shipped — pillar  and  outcrop  coal  and  refuse 
from  mine  dumps — all  of  which  was  considerably  lower  in 
heat  in  proportion  to  the  ash  content  than  would  have  been 
the  ease  if  the  coal  had  been  freshly  mined  from  the  seam. 
The  Fuel  Administration  originally  encouraged  these  "  wagon 
mines,"  the  number  of  which  increased  enormously',  directly 
cutting  down  the  available  fuel. 

Influence  of  Sulphur  on  Clinker 

In  addition  to  the  well-established  loss  in  efficiency  and 
capacity  of  our  power  plants,  due  to  the  higher  percentage  of 
the  ash  impurity,  we  should  not  lose  sight  of  the  further  loss 
in  efficiency  and  capacity  due  to  the  increase  in  the  sulphur 
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content  of  coal.  Sulphur  in  coal  affects  the  economy  of  the 
boilers  by  forming  clinkers,  which  hinder  the  proper  distribu- 
tion of  air.  This  improper  distribution  may  be  excess  or  defi- 
ciency of  air. 

It  has  been  found  that  while  the  drop  in  the  combined 
eflScieucy  of  the  boiler  and  furnace  averaged  about  0.5  per  cent 
for  each  per  cent  of  sulphur  between  0.5  and  6  per  cent,  the 
general  drop  in  boiler  capacity  is  about  1.5  per  cent  for  each 
per  cent  of  sulphur.  The  increased  amount  of  clinker,  due 
to  the  higher  sulphur  percentages,  is  doubtless  responsible  for 
this  drop  in  the  capacity,  reducing  the  rate  of  combustion  and 
therefore  capacity.  This  loss  is  in  addition  to  the  losses  esti- 
mated for  increase  in  the  ash  impurity  and  the  relatively 
greater  loss  in  heat  due  to  weathered  coal. 

Before  1916  eastern  coals  that  carried  sulphur  in  excess  of 
3  per  cent  were  not  common.  Since  that  time  the  eases  of  5 
and  6  per  cent  sulphur,  and  some  almost  incredibly  high,  have 
steadily  increased,  until  during  the  last  winter  it  has  been 
quite  the  exception  to  find  coals  with  less  than  2  per  cent. 

Then  there  is  the  damage  that  sulphur  causes  to  the  tubes, 
plates  and  grates  of  the  equipment — a  damage  that  is  usually 
difficult  to  measure,  especially  since  it  is  generally  unexpected 
by  the  plant  engineer,  or  comes  when  he  has  no  time  to  make 
exact  calculations  or  cannot  get  information  as  to  his  coal. 

Just  two  examples  of  the  many  cases  that  have  come  under 
our  own  observation  may  be  given : 

a  A  plant  equipped  with  Model  stokers  had  been  using  a 
certain  coal  which  did  not  average  high  in  sulphur — about  1.60 
per  cent,  but  of  a  character  that  often  causes  trouble  under 
similar  conditions.  The  plant  had  been  ninning  wild,  with 
a  low  rate  of  efficiency,  and  there  had  been  no  special  trouble 
with  the  grate  bars,  which  had  stood  up  for  weeks.  Better 
operating  methods  were  inaugurated,  and  the  grate  bars  began 
melting  at  an  alarming  rate,  some  in  about  a  week.  Or- 
dinarily, the  cause  of  this  trouble  would  have  been  laid  either 
to  the  operating  methods,  and  therefore  a  necessaiy  evil,  or 
to  the  grate  bars.  We  selected,  through  our  Library  of  Coal 
Records,  a  coal  of  equal  heating  value  but  without  the  char- 
acteristics of  the  coal  being  used  at  the  plant,  and  the  trouble 
with  the  grates  ceased. 

b  Another  case  was  in  a  plant  with  flat  grates,  hand-fired, 
and  running  at  a  low  rate  of  combustion.  This  plant  had  been 
using  a  coal  which  was  excellent  so  far  as  ash  and  heat  were 
concerned,  but  which  averaged  about  2  per  cent  sulphur.  The 
boilers  not  being  forced,  there  had  been  no  appreciable  dam- 
age from  the  sulphur  in  the  coal.  A  new  lot  of  coal  arriving, 
showing  about  3.50  per  cent  sulphur,  but  otherwise  being 
about  as  usual,  I  suggested  that,  with  their  operating  condi- 
tions, they  would  probably  find  little  trouble  from  clmkering, 
incidentally  remarking  that  the  only  probable  damage  would 
be  to  their  equipment.  The  superintendent  asked  if  that  were 
not  more  or  less  imagination,  so  I  suggested  his  making  a 
simple  test  of  the  point.  One  boiler  was  carefully  cleaned  and 
practically  new  grates  installed.  It  was  arranged  that  the  3.50 
per  cent  coal  should  be  used  exclusively  under  this  boiler  for 
one  day,  and  then  the  fires  pulled  and  an  estimate  made  of 
any  damage  that  could  be  obsei-\-ed.  A  few  days  later  we 
received  a  letter  from  the  superintendent  stating  that  the  test 
was  run  as  directed,  and  that  "  after  four  hours  the  grates 
were  entirely  destroyed." 

Walter  N.  Polakov.*  The  value  of  coal  as  used  for  power 
production   is   chiefly   determined   by   its   steaming   capacity. 


1  Consulting  Engineer,  31  Nassau  St.,  New  Yorli.     Mem.  Am.Soc.M.E. 


Generally,   there   are  two   reasons   for  the   condemnation   of 
steam  coals : 

a  When  the  composition  and  peculiarities  are  unfit  for  exist- 
ing equipment 
b  When  impurities  make  it  unfit  for  any  equipment. 

Coals  that  are  unfit  for  existing  equipment  or  requirements 
should  not  be  purchased  at  all,  as  they  may  be  used  to  advan- 
tage elsewhere.  The  opinions  on  the  subject  advanced  by 
miners,  dealers,  purchasing  agents  and  accountants  should  be 
submitted  for  final  disposition  to  engineers  who  are  guided 
by  facts. 

Coals  with  a  high  percentage  of  non-combustibles  were  used 
by  the  author  last  winter  in  both  hand-  and  mechanically- 
stoked  furnaces.  For  instance,  a  mixture  of  1  part  run  of 
mine  and  5  parts  of  anthracite  screenings  was  observed  to 
show  never  less  than  60  per  cent  of  boiler  and  furnace  effi- 
ciency.    This  mixture  contained : 

Ice  and  water 15  per  cent 

Earthy  matters    28  per  cent 

Oxygen    2  per  cent 

Total 45  per  cent 

Results  prom  Impurities  in  Coal 

From  a  large  number  of  observations  with  coals  contami- 
nated with  non-combustible  impurities  that  are  thrown  on  the 
market  by  some  dealers  at  the  risk  of  the  cotmtry's  liberty  and 
honor,  several  conclusions  may  be  drawn : 
a  While  the  efficiency  of  steam  generation  with  so-called  war 
coals  drops  from  10  to  25  per  cent,  the  improved  boiler- 
room  management  based  on  task  work  with  bonus  in- 
variably more  than  offsets  this  loss.      (Fig.  1.) 
b  The   steaming   capacity   of   coal   drops   along   a  parabolic 
curve;  i.  e.,  with  the  increase  of  ash  content  the  evapora- 
tion drops  more  rapidly  in  the  beginning  and  more  slowly 
when  ash  percentage  is  getting  high.     (Fig.  2.) 
c  From  Fig.  2  it  appears  that  the  increase  of  ash  content 
from  14  to  18  per  cent  reduces  the  evaporation  per  pound 
of  coal  from  9  lb.  to  8  lb.  of  steam    (11.1  per  cent), 
whereas  further  drop  of  evaporation  from  8  to  7  lb.  per 
pound  of  coal   (12.5  per  cent)    corresponds  with  the  in- 
crease of  ash  content  from  18  per  cent  to  28  per  cent. 

It  should  be  noted  that  these  data  are  obtained  from  a 
number  of  hand-fired  plants  using  mixtures  of  hard  and 
soft  coal  for  a  period  of  over  18  months.  The  means  of 
recording  the  performances  were  in  all  cases  most  rigor- 
ous, specialists  taking  continuous  checks  on  accuracy, 
firemen  trained  and  methods  of  firing  constantly  adjusted 
to  secure  the  best  possible  results.  While  the  deviations 
of  results  with  each  kind  of  coal  are  sometimes  large, 
due  to  difference  in  plant  equipment  and  degree  of  train- 
ing of  fu'emen,  the  tendency  of  retarded  drop  of  efficiency 
with  higher  percentage  of  ash  remains  noticeable 
throughout. 
d  While  extra  cost  of  haulage  and  extra  expense  for  the 
labor  of  handling  coal  and  furnace  refuse  are  easily 
estimated,  the  more  important,  though  less  noticeable, 
loss  is  due  to  difficulties  connected  with  the  admission  of 
the  proper  amount  of  air  into  the  furnace.  If  this  is 
judged  by  the  rate  of  firing  (lb.  per  hi-.),  excess  of  air 
is  inevitable  with  coals  high  in  ash.  Similarly,  if  direction 
is  given  by  draft  indications,  extra  resistance  of  fuel  bed 
is  liable  to  mislead  the  fii-eman.  Again,  if  adjustments 
are  based  on  gas  analyses,  the  improper  velocity  of  gases 
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through  tlie  boiler  may  lower  the  eflfteiency  of  heating 
surfaee  for  the  sake  of  high  furnaee  efticieiiey,  ultimately 
at  the  expense  of  combined  efficiency.  Also,  losses  are 
incurred  by  more  frequent  cleaning  of  fires. 
By  far  the  greatest  economic  effect  of  imiiure  coals  is  the 
misuse  of  rail  and  water  facilities  for  transporting  the 
harmful,  or.  at   l)est.   useless,  ingredients.     The  National 
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Fig.  1     Effect  of  Iiipueities  in  Coal  on  Boiler  Kfficiency 
IN   Typic.\l   I'ower   Plants 

Note:    Task    Wiirk    with    Bonus   more   than    offsets    tlie    harmful    effect 


Coal  Association  in  a  statement  issued  April  28,  1918, 
announces  that  "  Interference  with  the  war  progTam  is 
almost  inevitable  throughout  the  East,  unless  there  is  a 
readjustment  soon  of  traffic  over  Eastern  railroads." 
Decrease  in  production  of  coal  because  of  car  shortage  is 
estimated  by  tlie  same  authority  at  about  20  per  cent. 
f  Instead  of  thus  harassing  the  Government  in  its  task  of 
operating  railways   and   jeopardizing  the   country's   pro- 
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Percent  Ash  in  Dry  Coal. 
Kelation    Between    Ash   Content   and    Evai-oration 

duction  at  this  grave  moment,  the  coal  producers  could 
disprove  the  charge  of  disloyalty  by  more  careful  prepara- 
tion of  coal  at  tlie  mines.  Cleaner  coal  will,  as  we  have 
seen,  not  only  release  large  parts  of  the  rolling  stock 
engaged  in  transporting  dirt  and  slate,  but  also  reduce 
tlie   tonnage  required   for  steam   generation. 


g  It  is  to  be  remembered,  however,  that  half-measures  toward 
preparation  of  cleaner  coal  at  the  mines  will  not  go  half 
way  in  ameliorating  the  present  car  shortage  and  furnace 
wastes.  By  reducing  ash  percentage  from  28  to  21  per 
cent,  only  seven  cars  out  of  every  100  will  be  released, 
yet  by  removing  also  the  other  half  of  impurities  from 
coal  (/.  e.,  placing  the  quality  of  coal  on  pre-war 
standard)  the  need  will  be  satisfied  willi  78  cars  out  of 
every  100  now  tied  up. 
To  sum  up,  the  vicious  economic  effect  of  impurities  in  the 

war  coal  can  be  overcome  as  follows: 

a  A  twenty  per  cent  car  shortage  may  be  taken  care  of  by 
releasing  22  per  cent  through  reinstatement  of  previous 
(|uality  of  coal  preparation. 

h  Further  conservation  of  coal  is  possible  by  adopting  more 
scientific  methods  of  power  generation  and  management 
of  plants. 

Carl  .J.  Fletcher.'  During  last  winter  much  coal  was 
wasted  throughout  Indiana  due  to  the  forced  change  in  fuel. 
There  are  three  very  marked  differences  Ijetween  the  coal 
mined  in  Indiana  and  the  coal  mined  in  eastern  Ohio,  Penn- 
sylvania an<l  West  Virginia:  first,  the  amount  and  quality  of 
the  volatile  matter;  second,  the  liability  to  clinker;  third,  the 
form  in  which  the  impurities  occur  in  the  coal  as  delivered 
at  the  boiler  room. 

Regarding  the  volatile  matter,  the  eastern  coal  is  higher  in 
hydrogen,  making  the  volatile  gases  more  easily  combustible, 
also  less  in  volume.  The  principal  trouble  in  burning  Indiana 
coal  lies  in  lack  of  combustion  space,  which  is  necessary  for 
the  burning  of  very  high-volatile  coal,  and  a  proper  distance 
from  the  fuel  bed  to  the  comparatively  cohl  boiler  plates, 
which  robs  the  furnace  of  heat  and  does  not  allow  a  suflft- 
ciently  high  temperature  for  the  combustion  of  all  the  volatile 
matter. 

Second,  the  clinkering  of  coal,  when  western  coal  has  been 
substituted  for  eastern  coal,  is  due  primarily  to  the  fact  that 
there  is  more  iron  pyrites  in  Indiana  coal.  Iron  jsyrites  can 
be  successfully  burned  without  objectionable  clinkering  under 
proper  conditions.  More  draft  is  required  to  burn  Indiana 
coal,  both  to  keep  the  grates  cool  and  to  get  a  proper  mixture 
of  the  volatile  matter  with  oxygen.  It  often  hapjiens  that  in 
planning  for  a  change  to  Indiana  coal  the  grate  surface  is 
enlarged,  reducing  the  available  draft  over  the  fire,  when  the 
jiroper  procedure  in  this  case  would  be  to  increase  the  force 
of  draft. 

Regarding  the  difference  in  the  form  of  impurities  in  eastern 
and  western  coal,  the  impurities  in  Indiana  coal  appear  mostly 
as  shale,  which  cannot  be  burned;  whereas,  ash  in  the  eastern 
coal  is  generally  evenly  distributed  throughout  the  coal,  and 
when  eastern  coal  is  burned  it  is  a  comparatively  easy  matter 
to  free  the  fuel  bed  of  ash.  Shaking  grates,  such  as  are  suit- 
able for  eastern  coals,  generally  fail  when  applied  to  western 
coal.  It  does  not  do  any  particular  harm  to  stir  and  mix  some 
coals,  while  other  fuel  beds  must  not  be  disturbed.  To  burn 
Indiana  coal  it  is  necessary  to  have  a  type  of  grate  with  at 
least  50  per  cent  air  space,  and  a  grate  which  will  crush  the 
larger  pieces  of  impurities  and  remove  these  impurities  with  a 
minimum  disturbance  of  the  burning  fuel. 

C.  E.  Van  Bergen."  The  value  of  coal  producing  40  per 
cent  ash  depends,  first,  on  the  price  of  coal;  second,  on  the  ex- 
])ense  of  placing  it  on  the  grates;  and  third,  upon  the  cost  of 
removing  the  40  per  cent  ash.     We  estimate  that  such  a  coal 

'  Fuel  Eugineer,  Kiio.\  foniity  ComI  Operators'  Assoeiatiou.  Iiidian- 
aiMilis.  Ind. 

=  Vlce-rresideut  and  (leneral  Maiia.mT,  Unliilh  (Miuii.l  Ellison  Elec- 
tric Co. 
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will  evaporate,  under  ordinary  conditions.  3  lb.  of  water. 
Our  records  show,  that  the  coal  we  used  from  November  1, 
1916,  to  March  1,  1917,  evaporated  7.62  lb.  water  per  lb.  coal 
and  contained  10  per  cent  ash.  From  November  1,  1917,  to 
March  1,  1918,  our  coal  contained  17  per  cent  ash  and  evap- 
orated 6.69  lb.  water  per  lb.  coal.  An  increase  of  7  per  cent 
in  ash  content  resulted  in  a  loss  in  evaporation  of  12.2  per  cent. 

W.  L.  Abbott.'  In  experiments  made  with  a  chain-grate 
stoker,  using  Illinois  coal  mixed  with  various  percentages  of 
ash.  the  capacity  and  efficiency  of  the  unit  dropped  gradually 
with  an  increase  of  ash  up  to  35  per  cent,  after  which  they 
declined  rapidly  to  zero  efficiency  and  capacity  with  a  fuel 
containing  40  per  cent  ash.  The  fuel  would  still  burn,  but 
the  boiler  would  not  generate  steam.  The  fuel  used  in  the 
test  was  made  by  mixing  various  amounts  of  ashes  with  a 
clean  pea  coal,  the  ash  content  of  which  was  about  8  per  cent. 
Thus,  in  the  final  test,  the  coal  containing  8  per  cent  of  ash 
was  mixed  with  an  additional  32  per  cent  of  impurities.  A 
different  furnace  or  stoker  might  have  given  a  somewhat 
different  result,  but  it  is  questionable  if  any  other  form  of 
stoker  would  have  handled  a  fire  containing  that  great  amount 
of  readily  fusible  ash. 

Results  obtained  from  this  series  of  tests,  which  were  made 
by  mixing  ash  with  the  coal,  correspond  with  results  obtaineil 
by  the  Bureau  of  Mines  in  tests  made  in  St.  Louis  using  coals 
with  an  inherent  ash  content  ranging  up  to  2.5  per  cent,  above 
which  point  the  Bureau's  tests  did  not  go. 

In  a  gas  producer  a  fuel  mixture  of  the  kind  first  described 
would,  no  doubt,  have  given  some  useful  results.  A  blast 
furnace  always  operates  with  a  fuel  mixture  containing  more 
than  40  per  cent  of  non-combustible.  If  a  coal  contained  as 
much  as  40  per  cent  ash,  it  would  not  be  marketable,  and 
might  rather  be  called  a  bituminous  shale.  Marketed  coal 
contains  between  2  per  cent  and  15  per  cent  ash,  as  extremes, 
but  is  usually  below  10  per  cent.  If  the  fuel  mixture  carries 
more,  it  is  due  to  impurities  which  are  associated  with  the 
coal;  for  example,  a  coal  seam  analyzing  10  per  cent  in  a 
seam  sample  may  produce  mine  run  containing  15  per  cent  ash. 

With  increasing  ash  content  there  is  a  decreasing  boiler 
efficiency  and  an  increasing  cost  of  the  steam  produced,  and 
while  coal  containing  nearly  40  per  cent  of  ash  may  produce 
some  steam,  it  is  rare  indeed  that  it  is  economical  to  use  coal 
containing  as  high  as  20  per  cent  ash. 

H.  Kreisinger."  In  the  outline  ot  this  topic  is  a  statement 
that  when  a  fuel  contains  40  per  cent  refuse  the  fuel  becomes 
valueless.  This  statement  cannot  be  apphed  generally  as 
there  are  places  where  such  fuel  has  economic  value.  In 
power  plants  located  near  the  mines,  washery  refuse  contain- 
ing less  than  50  per  cent  combustible  can  be  used  profitably, 
especially  if  the  furnaces  are  designed  for  burning  such  fuel. 

Some  time  ago  the  Bureau  of  Mines  made  a  boiler  test  with 
washery  refuse  containing  41.8  per  cent  of  ash,  10.8  per  cent 
of  moisture,  47.4  per  cent  of  combustible.  The  test  was 
made  under  a  200-hp.  Heine  boiler  set  up  with  ordinary 
hand-fired  furnace  with  plain  grate.  About  75  per  cent  of 
the  rated  capacity  of  the  boiler  was  developed  with  average 
over-all  efficiency  of  47.5  per  cent.  Of  the  47.4  per  cent  of 
combustible  in  the  fuel,  8.6  went  with  the  ashes  into  the  ashpit. 
an  equivalent  of  22.5  was  absorbed  by  the  boiler,  an  equivalent 
of  10.4  went  up  the  stack  with  the  gases,  and  the  equivalent 


of  5.9  was  lost  by  radiation,  incomplete  combustion,  and 
moisture  in  fuel.  The  largest  loss  was  up  the  stack  due  to 
large  excess  of  air.  The  draft  was  0.92  in.  at  the  base  of 
the  stack,  0.06  in.  in  furnace,  and  0.75  in.  pressure  in  ashpit. 
The  average  thickness  of  fuel  bed  was  16  in.  The  fire  was 
cleaned  every  hour.  On  account  of  the  necessity  of  this 
frequent  cleaning  the  average  capacity  fell  below  the  rating 
of  the  boiler,  although  between  the  cleanings  of  tire  the 
capacity  developed  was  above  the  rating.  It  was  also  due 
to  this  frequent  cleaning  that  the  stack  losses  were   high. 

The  essential  requirement  for  the  economical  burning  of 
liigh  ash  fuels  is  a  continuous  and  automatic  removal  of  ash 
from  the  furnace,  so  that  the  operation  of  the  boiler  need  not 
be  interfered  with  by  frecjuent  cleaning  of  fires. 

A  few  weeks  ago  the  Bureau  of  Mines  received  a  letter 
from  the  president  of  a  mining  company,  who  was  planning  a 
furnace  for  burning  washery  refuse  running  about  40  per 
cent  of  combustible.  This  is  a  step  in  the  right  direction;  the 
only  place  where  it  may  be  profitable  to  burn  washery  refuse 
or  any  other  low-grade  fuel  is  right  at  the  source  of  such  fuel 
so  that  the  freight  on  the  liigh  ash  is  eliminated  from  the  cost 
of  the  fuel.  It  would  be  wrong  under  the  present  railroad-car 
shortage  to  ship  high-ash  coal  from  the  mines.  At  present  the 
jiroduction  of  the  coal  mines  is  about  30  per  cent  below  normal, 
find  most  of  the  deficiency  (about  26  per  cent)  is  caused  by 
shortage  of  railroad  cars.  Therefore,  the  available  railroad 
cars  should  be  used  only  for  hauling  clean  coal. 

B.  S.  Murphy.'  The  following  notes  are  based  on  data  from 
the  Hudson  &  Manhattan  R.  R.  Co.,  and  especially  from  its 
Jersey  City  power  station,  which  is  an  anthi-acite-buming 
steam-electric  plant  for  an  electric  railway 

The  boiler  equipment  consists  of  nine  900-hp.  Babcock  & 
AVilcox  boilers,  eight  hand-fired  and  one  ecjuipped  with  a  Coxe 
mechanical  stoker. 

The  fuel  is  anthracite  of  the  small  sizes.  Our  practice  is 
to  use  Nos.  3  and  4  buckwheat  mixed  with  bituminous  and 
some  No.  1  buckwheat,  t"his  latter  with  no  soft  coal  added. 
All  fuel.  115,000  tons  of  anthracite  in  1917,  came  from  the 
same  contractor,  and  approximately  all  of  it  originated  from 
the  same  collieries,  so  that  the  combustible  portion  of  the  coal 

TABLE   1      CALORIFIC  VALUE  OF  COAL  AS   FIRED.   B.T.U. 


Yer:r 

Minimum 

Average 

Maximum 

liMl 

11.230 

11.523 

11,750 

Kill' 

11.050 

11,428 

11.650 

l!ii:i. 

11.430 

11.741 

12,000 

1914, 

11,550 

11,912 

12,050 

IS)!.-) 

11,550 

11.712 

11.900 

IfllJ.. 

11.150 

U,.563 

1 1,850 

1H17.. 

10.850 

11,170 

11.3.50 

191S   (4   i;;.  s  ) 

10,750 

10.900 

11.150 

1  Chief  Engineer,  Commonwealth  Edison  Co.,  Cbicago.  Mem.  Am.Soc. 
ME,    ■ 

=  Engineer,  United  States  Bureau  of  Mine!?,  Pittsburgh,  Pa.  Mem. 
.A.m.Soc.M.E. 


should  be  relatively  the  same.  On  the  graph,  Fig.  3,  I  have 
plotted  the  calorific  value  of  the  fuel  by  months  in  1916  and 
1917  with  the  first  three  months  of  1918.  In  Table  1  are  given 
the  yearly  averages  and  the  maximum  and  minimum  months 
during  the  year. 

An  ash  analysis  gives  relative  values  for  the  ash  content  of 
coal,  but  the  true  test  is  the  proportionate  amount  of  furnace 
refuse  as  compared  with  coal  fired.  Such  a  figure,  taking  into 
account  the  uncousumed  carbon  as  well  as  the  ash  and  other 
ineombustibles  for  the  amount  and  kind  of  ash,  has  a  great 


1  Superintendent  of  Power,  Hudson  &  Manhattan  Railroad  Company, 
Jersey  City,  N.  J.     Mem.  Am.Soc.M.E. 
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bearing  on  the  fuel  in  the  ash,  especially  for  hand  firiiijj:.  The 
average  values  of  this  for  1917  and  1918  are  shown  in  Fig.  4. 
From  the  foregoing  it  is  evident  that  there  has  been  a 
marked  deterioration  in  our  coal.  The  resultant  economic 
effect  I  have  shown  in  Fig.  4,  which  gives  the  average  relation 
between  the  calorific  value  of  the  fuel  as  fired  and  the  relative 
overall  plant  economy.  This  has  been  plotted  by  the  relative 
percentages,  that  is,   assuming  that   the  best  coal  we   couhl 
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Showing  Fluctuation  in  Heating  Value  and  Kefuse 
Content 


expect  would  give  a  plant  economy  of  100  per  cent,  then  a 
coal  of  10,500  B.t.u.  will  give  but  53  per  cent  of  this  value, 
and  extending  the  curve  it  becomes  zero  at  about  9,000  B.t.u., 
or  the  effective  range  is  from  9,000  to  12.000  B.t.u.  In  figur- 
ing the  effect  of  a  decrease  in  calorific  value  of  the  coal  under 
consideration,  this  range  should  be  used  and  not  the  whole 
range  down  to  zero  B.t.u. 

Effect  of  High  A.sh 

Some  of  the  poorer  coals  have  ash  by  analysis  as  high  as 
24.45  per  cent,  with  10,294  B.t.u.  calorific  value  of  wet  coal, 
while  the  better  ones  have  only  9  per  cent  with  12,000  B.t.u., 
or  a  15  per  cent  difference.  On  the  calorific-value  graph  this 
is  plotted,  and  though  the  curve  is  not  extremely  accurate,  it 
would  indicate  that  the  limit  for  our  i  oal  w'as  reached  with 
about  30  per  cent  ash,  this  having  a  greater  effect  on  the 
mechanical  manipulation  of  the  fires  than  on  the  lack  of  heat 
value. 

The  above  is  based  on  hand-fired  operation  where  the  im- 
purities content  and  kind  of  ash  has  a  much  greater  infiuenee 
than  with  stokers.  The  railroad  load  having  marked  morning 
and  evening  peaks  is  subjected  to  this  much  more  than  a  plant 
with  an  average  all-day  load.  The  presence  of  impurities 
Iniilds  up  the  fires  so  rapidly  that  at  times  it  is  difficult  to  get 
through  the  service  period  without  cleaning  and  necessitates 
the  carrying  of  high  ashi}it  pressures,  at  times  7  in.  water 
gage,  to  burn  the  fires.  Another  noticeable  feature  that  we 
have  found  with  the  No.  1  buckwheat  is  the  formation  of  a 
light,  puffy  ash  that  builds  up  the  fires  so  rapidly  that  they 
last  only  about  three-quarters  of  an  hour  between  cleanings, 
while  an  analysis  of  this  same  fuel  shows  but  16  to  17  per  cent 
f  gravimetrieally )  of  ash,  or  a  normal  ash  content,  again  show- 
ing that  too  much  dependence  cannot  be  placed  on  laboratory 
analysis  for  the  effect  on  the  fuel  of  the  ash.  As  a  rule,  with 
anthracite  the  ash  does  not  fuse  into  large,  hard  clinkers  found 
with  many  kinds  of  bituminous  coals;  but  even  this  has  been 
noticed  during  the  past  winter,  some  of  the  clinkers  being  so 


large  and  so  hard  as  to  necessitate  iheir  removal  through  the 
fire  doors  instead  of  through  the  ash  hopper. 

Unconsumed  Carbon  in  Refuse.  In  our  station  it  is  neces- 
sary to  force  the  boilers  during  the  service  hours  to  140  to  150 
per  cent  rating.  To  do  this  with  good  firemen  and  good  coal 
is  not  difficult,  but  when  the  impurities  increase  and  the 
quality  of  men  falls  off  it  is  extremely  hard,  one  affecting  the 
other.  It  is  necessary  with  the  good  grades  of  No.  3  buckwheat 
to  level  fires  about  every  eight  minutes,  and  with  the  liigh 
impurities  and  uneven  spreading  it  should  be  done  every 
three  or  four  minutes.  This  is  heavy,  hot  work ;  it  is  much 
easier  to  "  bail  "  in  coal,  and  the  result  is  that  the  fire  con- 
tinues to  build  up  because  the  ash  and  coked  coal  are  covered 
with  green  coal  until  the  fire  becomes  so  heavy  that  it  is 
impossible  to  get  air  through  it.  Cleaning  then  wastes  a  large 
amount  of  unconsumed  carbon  to  the  ashpit.  The  magnitude 
of  this  loss  is  shown  in  Table  2.  With  good  fuel  and  well- 
trained,  willing  firemen  this  has  been  brought  down  to  less 
than  20  per  cent. 

TABLE  2     LOSS  OF  COMBUSTIBLE  TO  THE  ASHPIT 


.Month— 191S 

Unburnert  Carbon  in  the  Refuse', 
Per  Cent 

■lanuary 

Febniary 

March 

44  10 
.39.24 
40.39 

Fig.  4     Influence  of  Ash   Content  and   He.\ting   Value  of 
Coal  on  Plant  Econosiy 


Siiiniinirii.     Summing  up  for  the  conditions  as  outlined  for 
hand-tired  boilers  with  the  present  grade  of  firemen  available 
using  Nos.  3  and  4  buckwheat  coal  with  a  relatively  small 
percentage  of  bituminous,  we  find  the  following: 
Calorific  value,  low  limit,  10,200  B.t.u.;  ash,  high  limit,  30  per 

cent,  dejiendiug  upon  the  behavior  of  the  impurities. 
Effect   on   Plant  Economy :   An   increase   in   consumption   per 
kw-hr.  of  53  per  cent  from  12,000  B.t.u.  to  10,500  B.t.u. 
coal.    More  coal  is  consumed,  more  coal  is  handled  to  the 
l)unkers  and  to  the  fires  and  more  refuse  removed,  increas- 
ing the  unit  cost  of  power. 
Effect   on   Personnel :   Much   Iiard   work   for   firemen   with  the 
result  that  the  better  men   leave  for  easier  work,  poorer 
men  hired  who  use  proportionately  more  coal  and  conse- 
quently make  more  work  for  themselves. 
Capacity:   The   capacity  of  a   plant   is  limited  by  the  small 
evaporation    per    pound    of   coal    and    the   mucli    shorter 
periods  bet\^een  cleanings. 
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Keiueily:  If  tlie  amount  of  impurities  and  the  correspondingly 
low  caloritic  value  eannot  be  remedied  at  the  mines,  where 
some  of  this  shouhl  be  eliminated,  tiien  the  remedy  at  the 
fire  room  is  the  increasing  of  the  bituminous-coal  content 
in  the  mi.  ture,  the  introduction  of  mechanical  stokers 
and  the  training  of  firemen,  if  tiie  men  can  be  induced  to 
stay  long  enough  to  be  trained. 

K.  H.  Kiss.'    Close  observation  supports  the  following  views : 

It  is  feasible  to  arrive  at  accurate  conclusions  on  the  sub- 
ject of  comparative  performances  in  well-conducted  plants 
only,  since  ash-variation  effect  is  obscured  when  accomi>anied 
by  operation  slovenliness. 

The  well-conducted  plant  employs  its  available  draft  inten- 
sity to  advantage,  meaning  by  this  that  the  unit  rate  of  capac- 
ity tends  to  be  such  as  to  demand  strict  attention  to  tightness 
of  settings,  baffle  repairs,  cleanliness,  etc.,  resulting  in  a  com- 
jjaratively  high  rate  of  combustion  where  slovenly  methods  are 
not  permissible. 

A  marked  increase  of  ash  content  in  the  coal  compels  a  re- 
duction in  the  usual  unit  capacity  rate  due  to  greater  grate- 
refuse  resistance. 

A  corollary  eiifect  is  to  carry  thinner  active  fuel  beds,  at- 
tended with  unevenness  of  air  distribution  through  like  grate 
zones  in  order  partially  to  overcume  the  disadvantages  of 
lower  capacity  rates. 

With  a  surplus  of  draft  the  ill  effects  of  ash  increases  can 
readily  be  overcome,  though  plant  practice  as  tt)  firing  methods 
must  be  modified  to  suit. 

Where  extra  draft  intensity  is  employed  to  overcome  in- 
creased fuel-bed  resistance  due  to  e.Ntra  ash,  the  necessity  for 
setting  tightness  is  increased. 

The  usual  condition  is  that  available  draff  intensity  is  defi- 
cient, and  there  is  no  choice  but  to  operate  at  lower  capacities, 
thereby  causing  plant  standby  fuel  losses  due  to  radiation, 
banking,  blow-downs,  soot  blowing,  combustible  in  the  refuse, 
etc.,  to  increase. 

The  writer  customarily  attributes  one-half  of  one  per  cent 
as  a  justifiahle  decrease  in  efficiency  for  every  one  per  cent 
increase  in  asli  content,  but  believes  this  to  be  a  fair  figure 
only  when  the  increase  does  not  exceed  ten  per  cent  of  the 
total  in  ash  content  as  revealed  by  a  chemical  analysis  of  the 
coal  as  fired. 

A.  S.  Vincent."  The  buililing  of  which  I  have  charge  is  the 
largest  apartment  house  in  the  world,  occupies  a  whole  block, 
has  175  families  and  is  thorcmglily  equipped  with  a  high-class 
isolated  plant.  Our  horsepower-hour  outputs  for  1916  and  1917 
were  almost  identical,  and  yet  for  1917  consumed  nearly  lOOtt 
tons  more  than  we  did  in  191(i,  due  only  to  the  inferior  grade 
of  coal.  In  other  words,  the  coal  consunqition  in  1916  was 
about  7000  tons  and  in  1917  it  was  8000  tons.  This  plant  is 
equipped  with  everything  an  engineer  could  desire  to  enable 
him  to  keep  i>lant  records. 

Our  cost  per  l)oiler  horsepower-hour  in  lOKi,  including  all 
overhead  charges,  was  -$0.0114  and  for  1917  was  .$0,017,  due 
almost  entirely  to  the  excess  coal  used  and  at  a  cost  of  more 
than  double  the  191(!  cost. 

Albert  A.  C'ary.'  In  an  investigation  made  in  a  nundter  of 
the  largest   power  houses  in  the  East   <luring  llie  latter  pari 


^  Consulting  Engineer,  Chi'-'ago.   IlL     Mem.  Ani.Soc.M.E. 
=  Superintendent     and     Mcelianiial     BuKineer,     The     Belnord     A|)ari- 
ments,  New  York  City.     Assoc.  Am.Soi-.M.E. 

■■'  Cunsultiug   Engineer,    New    York.      Mem.Ain.Soc.M.E. 


of  1917  in  the  interest  of  fuel  conservation  and  its  bearing 
upon  the  transportation  problem,  I  found  that  over  30  per 
cent  of  all  frausptn-fation  facilities  carrying  bituminous  coal 
were  burdened  with  unnecessary  impurities.  By  unnecessary 
impurities  I  mean  those  above  the  normal  ash  which  had  been 
carried  in  the  coal  when  the  power  houses  were  obtaining  their 
coal  under  specifications  defining  the  minimum  B.t.u.  i>er 
pound  of  coal  and  mavimum  asii  content  acceptable. 

A.  .1.  German'  (Oral).  Our  experience  with  the  inii)urities 
in  coal  has  Ijeen  interesting.  We  at  first  had  trouble  unloading 
the  coal  in  that  the  foreign  matter  in  the  coal  broke  the  crusher 
gears.  More  trouble  is  given  when  the  coal  comes  into  the 
automatic  stokers.  Then  there  is  the  further  damage  done  to 
the  furnace  side  walls  and  to  the  bridge  walls.  When  about 
to  unload  coal  we  try  to  pick  out  the  slate  and  rock  on  top 
of  the  car.  We  picked  up  pieces  last  winter  as  large  as  4  ft. 
in  length,  "2  ft.  in  width  and  5  in.  in  thickness.  We  picked 
out  9000  lb.  of  such  material  from  three  forty-flve-ton  car- 
loads. 

We  use  coal  crushers  with  one  set  of  rolls  with  bearings 
having  spiral  springs  so  that  the  rollers  may  give  way  and 
pass  a  too  solid  piece  of  material,  such  as  rock  and  slate. 
Nevertheless,  we  had  considerable  trouble  with  the  breaking 
of  the  crusher.  To  avoid  this  we  put  in  relays  with  an  auto- 
matic overload  release.  This  stopped  the  trouble,  which  may 
be  considered  to  have  been  rather  severe  inasmuch  as  we 
broke  six  gears,  three  shafts  and  a  number  of  bearings  last 
winter.  AVe  use  a  chain-grate  stoker,  and  we  have  found  that 
the  great  increase  in  the  amount  of  dust  in  the  coal  allows  a 
considerable  quantity  of  the  screenings  to  fall  through  the 
grate.  We  catch  these  in  a  hopper  placed  under  the  front  of 
the  stoker. 

K.  J.  S.  PuiOTT"  (Oral).  Ill  connection  with  the  point!' 
brouaht  up  with  regard  to  flie  elfect  of  the  increase  of  non- 
combustible  material  in  coal,  it  is  quite  true  that  both  the  effi- 
ciency and  capacity  are  seriously  affected  in  baud-fired  plants. 
It  is  found,  too,  that  witli  the  proper  operation  only  capacity  is 
seriously  affected.  In  two  well-operated  plants,  the  efficiency 
of  the  boiler  room  has  not  lieen  seriously  affected  by  bad  coal; 
but  the  capacity  and  maintenance  of  the  equipment  are  af- 
fected. The  increase  in  ash  cuts  down  the  heat  value,  or 
B.t.u.,  that  can  be  developed  per  sq.  ft.  of  grate  per  hour. 
Of  course,  the  increase  of  ash  simply  cuts  down  the  B.t.u. 
that  one  can  get  into  the  furnace  per  sq.  ft.  of  grate.  The 
troulde  is  that  many  plants,  due  to  the  large  increase  in  ash, 
have  to  run  close  to  their  safe  margin  of  capacity,  and,  as  it 
is  ditflculf,  at  this  time,  to  get  additional  apparatus,  the 
trouble  is  a  serious  one.  Therefore  it  is  the  hand-fired  plant 
that  sufl'ers  most  seriously  from  this  condition,  and  it  is  that 
plant  to  which  the  Fuel  Administration  will  have  to  give  the 
greatest  amount  of  help. 

P.  W.  Thoma-s.'  The  incombustible  portion  of  the  coal 
limits  the  actual  amount  of  heat  contained  in  one  pound  of 
coal ;  its  nature  determines  the  percentage  of  contained  heat 
which  will  be  available  for  initial  furnace  temperature,  and 
tlie  components  of  asli  have  more  bearuig  upon  stoker  design 
iuiil  furnace  design  than  those  of  the  combustible  portion  of 
the   coal. 

'  Waterliury,  Conn. 

-  Consulting  Engineer,  I'.ridgeport  Brass  Works,  Bridgeport.  Conn. 
Assoe-Meni.Ani.Soc.JI.E. 

■1  Fuel  Engineer,  I'entral  Coal  &  Coke  Co.,  Kansas  Cit.v,  JIo. 
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The  following  functions  of  the  stoker  are  atit'ected  by  the 
quantity  and   nature  of  the  ash: 

a  Weiglit  of  coal  fed  per  unit  of  heating  service  per  hour 
h  The  character  of  the  fuel  bed 
('  The  coking  time  of  the  combustible  coal 
d  The  nature  of  the  coke  residue 
e  The  i)roper  diffusion  of  air  admitted 

/  The   actual   mechanical   performance   of   both   moving-   and 
stationary-stoker  metal. 

The  design  of  the  furnace  is  greatly  affected  by  the  nature 
of  the  ash  and  should  be  such  as  to  avoid  the  following 
defects : 

1  Impregnafion  of  firebrick  with  slag  formation 

2  The  building  up  of  the  smaller  particles  of  fusible  ash  in 

the  furnace,  by  which  the  throat  is  restricted. 

Another  item  of  consideration  with  re.spect  to  the  ash, 
especially  in  horizontally  batiled  boilers,  is  that  the  velocity  of 
the  gases  thi-ough  the  first  pass  must  either  be  slow  enough 
to  deposit  the  ash  particles  in  the  combustion  chamber  or 
sufficiently  strong  to  carry  them  toward  the  last  i)ass  to  a 
lower  teinperatui-e.  If  deposited  in  the  first  pass  in  a  high 
temj)erature,  tiiey  will  build  on  the  tubes  and  bottle  the 
furnace. 

To  our  minds,  then,  the  stoker  should  be  selected  after  an 
investigation  of  the  ash  in  the  coal  to  be  used.  A  typical 
analy.sis  of  fluxing  ash  i.s  given  below: 

Silica    as    oxide 43.50 

Alumina     17.10 

Ferric  oxide   28.10 

Caloiiim   oxide    5.30 

MgO   0.75 

Sulphur  (suljihide  occluded  in  CaO) 2.75 

Carbon   dioxide    trace 


Carbon   uiil)urned    1.90 

Alkali    trace 

Moisture    trace 


99.40 
Probable  fluxing  temperature,  2138  deg.  fahr. 

(Cosgrove  states  that  silica  melts  at  3227  deg.  fahr.  A 
silicate  formed  by  the  combination  of  FeO  and  SiO  fuses 
at  2318  deg.  fahr.,  and  if  part  of  this  silica  is  replaced  by  16 
per  cent  CaO,  the  resulting  iron-lime  silicate  will  fuse  at  2138 
deg.  fahr.  The  above  ash,  if  considered  from  the  standpoint 
of  these  three  metals,  contains  57  per  cent  silica,  37  per  cent 
iron,  16  per  cent  calcium.) 

If  the  slag  is  allowed  to  accumulate  in  any  receptacle  such 
as  a  dump  grate  or  ash  pocket,  its  peculiar  viscous  nature 
will  invariably  cause  trouble.  Sooner  or  later  the  mechanism 
of  the  ash  dump  will  clog,  with  a  resultant  shutdown  for 
repairs  to  both  ash  pocket  and  grate. 

If  any  of  these  coals  is  carried  on  a  thick  fire,  an  inveisiou 
or  disturbance  of  the  fuel  bed  will  precipitate  an  ash  run  in 
the  fuel  bed  proper.  The  slag  is  so  heavy  that  I  have  known 
it  to  settle  down  into  the  tuyere  boxes  against  a  [u-essure  of 
5  in.  of  water,  and  within  two  hours  close  the  entire  air  supply 
of  the  furnace. 

Once  the  air  is  shut  off,  the  condition  becomes  aggravated 
in  the  following  manner:  The  pyrite  FeS.,  instead  of  oxidiz- 
ing to  the  relatively  harmless  ferrous  oxide,  reduces  to  ferrous 
sulphide,  FeS,  which  has  the  same  fluxing  temperature  as 
the  ferrous  lime  silicate,  2138  deg.  fahr.,  but  when  the  FeS 
melts,  it  runs  over  the  metal  of  the  furnace  and  destroys  it. 
Troughs  and  dead  plates  are  warped  and  wasted.  A  run  of 
molten  iron  sulphide  through  a  grate  of  any  type  will  in  a 
few  hours  carry  enough  metal  from  the  stoker  to  the  ashpit 
to  shut  the  boiler  down. 


2     To  What  Extent  Is  Fuel  Oil  Likely  to  be  Used  as  a  Substitute  for  Coal  ? 

Information  is  desired  as  to  present  use,  advantage  found,  probable  available  supply,  etc. 


Ernest  H.  Peabody.'  At  the  end  of  1914,  the  total  aggre- 
gate world  output  of  oil  since  1857  had  reached  the  enormous 
total  of  about  5,500,000,000  bbl.  (of  42  U.  S.  gal.  each),  of 
which  the  United  States  had  produced  about  60  per  cent.  By 
the  end  of  1916  this  had  risen  to  6,478,944,229  l)bl.  In  1916,  it 
is  estimated,  there  were  produced  460,639,407  bbl.,  of  which  the 
United  States  produced  300,767,158  bbl.,  or  65  per  cent. 

The  data  in  Table  3  are  from  the  preliminary  report  of  the 
U.  S.  Geological  Survey,  and  show  that  in  the  year  1917  the 
production  in  the  United  States  had  increased  some  14  per  cent 
over  1916,  reaching  the  record-breaking  total  of  nearly  342 
million  barrels. 


Forty  Per  Cent  op  Oil  Available  for  Fuel  Purposes 

At  least  40  per  cent  of  all  the  crude  oil  jiroduced  will  be 
available  for  fuel  purposes.  Notwithstanding  the  great 
amount  required  for  war  purposes,  particularly  in  the  Navy 
and  the  rapidly  increasing  merchant  marine,  it  is  well  worth 
asking  whether  or  not  oil  fuel  can  be  obtained  for  steam  pro- 
duction on  shore. 

No  definite  statement  can  be  made  as  to  the  availability  of 
oil   in   any   particular   locality,   especially   under   the   existing 


conditions.  At  all  times,  in  fact,  this  is  purely  a  local  ques- 
tion. In  California,  until  recently  our  largest  oil-producing 
state,  and  where  no  coal  of  importance  is  rained,  oil  will  doubt- 
less «'ontinue  to  displace  coal.  In  Pennsylvania,  on  the  other 
hand,  there  are  great  coal  deposits,  while  the  oil  produced  is 
of  a  variety  exceedingly  valuable  for  refining  purposes,  so 
that  coal  as  fuel  holds  decided  superiority  over  oil  except  for 
special  uses.  In  other  portions  of  the  country  the  balance 
may  fall  either  way — as  the  production  and  the  demand  vary 
and  as  the  transportation  problem  may  determine.     It  would 

table  3     fuel-oil  production  by  districts  in  1916  AND  1917 
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Field 

1916 

1917 

Appalachian 

Lima — Indiana 

Barrels 
23,009,455 

3,905,003 

17,714,2.35 

115,809,792 

9,303,005 
11,821,642 
21,768,096 

6,476,289 

90,951,9.36 

7.705 

Barrels 
24,600.000 

3,500,000 
15,900,000 

147,000,000 

Central  and  Northern  Texas 

11,000,000 

North  Louisiana 

Gulf  Coast 

8,700.000 
24,90(),(KI0 

9,200.000 

97,000.000 

Other  Fields - 

300,767,158 

341,800,000 
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seem  as  if  the  Middle  West  should  be  well  supplied  with  oil, 
as  Oklahoma  now  produces  more  than  one-fifth  of  all  the  oil 
in  the  world.  Oklahoma  wrested  the  produi-ti<ni  laurels  from 
California  in  1915. 

The  Mexican  production,  while  already  very  large  (nearly 
forty  million  barrels  in  1916),  has  been  restricted  on  account 
of  a  deficient  amount  of  tonnage  to  take  the  oil  away.  With 
adequate  shipping  facilities  it  is  probable  that  the  Mexican 
fields  will  constitute  the  natural  source  of  oil-fuel  supply  for 
New  England  and  the  Atlantic  states.  There  is  one  well  alone 
in  Mexico,  the  Cerro  Azul,  estimated  to  have  flowed  263,000 
bbl.  a  day,  and  it  is  interesting  to  speculate  on  what  these 
fields  may  finally  produce. 

All  indications  point  to  the  probability  that  there  are  enor- 
mous quantities  of  oil  yet  liidden  in  the  earth's  crust  to  be  one 
day  brought  forth  ))y  the  prospector. 

Care  Eequired  to  Prevent  Waste  of  Oil 

A  coal  fire  in  the  hands  of  a  lazy  or  incompetent  fireman 
may  indeed  fall  far  below  the  desired  standards  of  excellence ; 
but  it  can  only  reach  a  certain  minimum  level  of  efficiency, 
and  then  it  will  go  out.  Coal  is,  in  fact,  of  such  a  nature 
that  it  will  quietly  stand  a  certain  definite  loss  in  economic 
results,  and  then  it  will  quit. 

With  oil  there  is  no  limit  to  the  possible  wastefulness  that 
may  exist.  Give  it  poor  burners,  improper  furnace  condi- 
tions or  not  enough  draft,  and  it  will  smoke  and  sputter  and 
drip  oil  and  waste  itself  away,  but  never  give  up.  Give  it  too 
much  air,  a  hundred  times  too  much,  and  the  fire  will  bum,  the 
oil  will  disappear,  the  flame  will  be  bright,  there  will  be  no 
smoke;  but  the  waste  may  be  so  gi'eat  that  the  boiler  will  not 
make  enough  steam  to  run  the  feed  pump,  even  with  the  best 
furnace  and  burner  arrangement. 

It  is  approximately  true  that  1  lb.  of  oil  equals  11/2  lb.  of 
coal  in  actual  steam-making  results.  Roughly,  this  is  equiva- 
lent to  saying  that  200  V.  S.  gal.  of  oil  equahs  one  ton  (2240 
lb.)  of  coal,  or  one  ton  of  coal  equals  about  41/2  bbl.  of  oil. 
A  very  handy  rule,  but  like  the  rest  only  approximately  cor- 
rect, is  this: 

AVhen  the  price  of  coal  in  dollars  per  ton  (2240  lb.) 
is  double  the  price  of  oil  in  cents  per  U.  S.  gallon, 
the  cost  of  fuel  for  producing  a  certain  boiler  capacity 
will  be  the  same  for  both  fuels.     Thus  two-cent  oil 
equals  -$4  coal,  or  four-cent  oil  equals  -$8  coal. 
This  rule   takes  into   consideration   the   probable  increased 
boiler   efficiency   obtainable   with   oil,   but   makes   certain    as- 
sumptions concerning  the  heat  values  of  the  two  fuels  and  the 
weight  of  the  oil  per  gallon  which,  while  generally  represen- 
tative, may  or  may  not  be  correct  in  any  specific  instance. 

Generally  speaking,  one  oil  burner  will  be  required  for. 
say,  350  to  400  boiler  hp.,  and  one  oil  fireman  can  attend  to 
about  ten  burners. 

Reliable  tests  with  oil  fuel  have  shown  that  the  boiler 
efficiency  (i.e.,  the  percentage  of  heat  units  in  the  oil  which 
is  actually  absorbed  by  the  steam  leaving  the  boiler)  may  be 
as  high  as  83  to  84  per  cent,  although  78  to  80  per  cent  may 
be  considered  as  good  work,  or  even  75  per  cent,  in  regular 
operating  conditions.  With  coal  fuel,  while  reports  have 
been  published  by  some  pseudo  authorities  showing  over  80 
per  cent,  the  writer  believes  that  such  high  results  with  coal 
can  only  be  obtained  with  very  large  boiler  units  and  the  most 
efficient  mechanical  stokei-s.  Certain  it  is  that  in  hand-fired 
plants,  75  per  cent  is  about  the  maximum,  while  65  per  cent 
mav  be  considered   verv  good   average  work. 


The  advantage  i)ossessed  by  oil  in  respect  to  increased 
efficiency  is  due  primarily  to  the  small  amount  of  air  required 
for  complete  combustion  in  excess  of  the  theoretical  amount. 
This  may  be  reduced  to  10  per  cent  with  oil,  while  the  best 
tests  with  coal,  hand-fired,  show  about  50  per  cent,  and  good 
every-day  working  conditions  run  as  high  as  SO  or  100 
per  cent. 

Maixtexaxce  Less  with  Oil  than  with  Coal 

Jlainteuance  charges  are  decidedly  less  than  with  coal.  It 
is  true  that  higher  furnace  temperatures  with  oil  as  a  rule 
require  a  better  quahty  of  firebrick,  and  danger  may  result 
to  boiler  heating  surface  with  improper  furnace  arrangements 
and  burners.     These  points  are  easily  cared  for. 

The  theory  of  burning  oil  is  different  and  radical^  distinct 
from  that  controlling  the  burning  of  solid  fuel.  Pulverized 
coal  of  course  in  some  respects  closely  approaches  the  char- 
acter of  burning  oil,  but  coal  fired  by  hand  or  by  stokers  re- 
mains substantially  at  rest  during  combustion,  and  the  air  is 
brought  to  it.  In  the  case  of  oil,  the  fuel  is  moving  and  the 
air  moves  with  it. 

In  varying  the  rate  of  combustion  of  coal,  the  amount  and 
velocity  of  the  air  through  the  fuel  bed  is  altered — the  inten- 
sity of  the  draft  is  increased  or  decreased.  In  the  case  of 
oil,  the  amount  of  fuel  itself  and  the  rate  at  which  it  enters 
the  furnace  must  be  varied,  and  the  amount  of  air  entering 
with  it  must  be  increased  or  decreased  to  preserve  the  proper 
ratio. 

The  lighting  of  an  oil  fire  is  a  simple  process.  The  oil  pump 
is  started  to  give  the  necessary  oil  pressure  at  the  burners. 
The  draft  is  opened  to  provide  sufficient  air  for  combustion. 
A  lighted  torch  is  then  placed  directly  under  the  burner  tip, 
and  the  oil  is  then  turned  on.  If  the  oil  is  at  the  proper  tem- 
perature and  the  atomizer  is  working  properly,  the  spray  at 
once  burets  into  flame.  The  spray  must  never  be  started  with- 
(mt  first  lighting  the  torch;  i.e.,  no  oil  must  be  injected  into  a 
"  dark  furnace,"  for  if  it  is,  an  explosive  mixture  may  be 
formed  in  the  furnace  which  will  cause  damage  if  ignited. 

There  is  little  or  no  difference  in  the  action  of  compressed 
air  and  steam  in  atomizing  oil  as  far  as  boiler  work  is  con- 
cerned, and  if  the  air  is  compressed  to  over  30  lb.  per  sq.  in. 
there  is  no  special  difference  in  the  design  of  the  burner  itself. 

So  far  as  the  steam-boiler  furnace  is  concerned,  however, 
the  prospective  user  of  oil  may  forget  the  air  atomizer,  the  one 
instance  in  which  its  use  might  be  considered  being  that  in 
wliich  the  saving  of  fresh  water  (consumed  by  the  steam 
atomizer)  is  a  matter  of  importance.  And  in  this  case  n 
mechanical  atomizer  will  probably  do  the  work  effectively,  and 
will  be  preferred. 

Selection  of  Type  of  Burner 

As  between  the  claims  of  the  steam  atomizer  vs.  the  mechani- 
cal atomizer,  the  issue  is  not  as  clear  cut.  On  board  ship,  ex- 
cept in  the  case  of  harbor  vessels  or  those  making  port  every 
day,  the  steam  atomizer  has  given  way  to  the  mechanical  atom- 
izer, where  the  saving  in  fresh  watei'  for  the  boiler  makes  the 
use  of  the  latter  type  practically  imperative. 

There  is  practically  nothing  to  choose  between  the  two 
types  in  operating  results  under  equivalent  conditions.  The 
steam  atomizer  is,  however,  more  flexible,  i.e.,  the  individual 
burner  has  a  greater  range  in  capacity;  it  costs  less  to  install, 
notwithstanding  that  it  requires  two  lines  of  pipe  (oil  and 
steam),  whereas  the  mechanical  uses  only  one.  and  that  for  the 
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oil.  It  is  more  readily  applied  to  a  coal-burning  funiaee,  and 
conversely  tlie  furnace  is  more  quickly  converted  back  again 
to  coal.  It  requires  a  lower  oil  pressure  and  not  so  high  a 
temperature  for  viscous  oils.  It  will  also,  in  general,  require 
less  draft  to  operate.  Furthermore,  where  special  arrange- 
ments of  burners  are  required,  as  in  the  case  of  the  so-called 
"back-shot"  burner  (placed  at  the  rear  of  the  furnace),  the 
steam  atomizer  is  susceptible  of  a  wide  range  in  design  which 
has  been  found  useful. 

Oil  Pressure  axd  Temperature 

For  steam  (or  air)  atomizing  burners,  oil  pressures  of  25 
to  50  lb.  at  the  pumps  are  adequate,  and  under  certain  condi- 
tions even  less  pressures.  Overhead  tanks  a  few  feet  above 
the  burners,  feeding  the  oil  by  gravity,  have  been  employed, 
but  this  is  inadvisable  on  account  of  danger  of  fire,  and  pumps 
are  usually  employed.  Mechanical  burners  require  pressures 
of  50  to  250  lb.  at  the  burner  tip,  200  lb.  being  a  favorite 
pressure  for  the  designer.  The  wide  range  of  pressure  is  use- 
ful in  adjusting  the  burner  capacity.  A  steady  oil  pressure 
is  a  necessity  for  oil  burners,  a  vital  necessity  for  mechanical 
burners.  Therefore  large  air  chambers  on  the  oil  line  are 
needed  if  the  usual  duplex  reciprocating  pump  is  used.  Ro- 
tary pumps  are  being  introduced  in  the  Navy,  and  recently  the 
screw  pump  has  come  into  vogue.  These  pumps  give  a  steady 
pressure  of  oil  with  little  or  no  air  cushioning,  and  the  screw 
pump,  particularly,  seems  to  possess  gi'eat  possibilities  for 
this  work. 

The  matter  of  heating  the  oil  is  rather  of  a  mechanical  nature 
as  its  importance  bears  on  the  viscosity  of  the  oil  rather  than 
on  any  thei-mal  advantage.  Steam  atomizers  will  handle  more 
viscous  oil  than  the  mechanical  type,  therefore  steam  heaters 
using  exhaust  steam  from  the  pumps  and  capable  of  heating 
the  oil  to  100  deg.  to  125  deg.  fahr.  are  usually  satisfac- 
tory. The  mechanical  burner  requires  that  the  viscosity  of 
the  oil  be  reduced  to  8  to  10  deg.  Engler  to  spray  properly, 
and  this  means  that  the  oil  (according  to  its  viscosity)  must 
be  heated  to  120  deg.  to  280  deg.  'fahr.  The  latter  temperature 
is  required  for  heavy  viscous  oils  that  are  appearing  on  the 
market  to  a  greater  and  greater  extent.  In  a  mechanical- 
burner  installation  it  is  evident  that  the  oil  heater  is  a  most 
essentia]  part  of  the  equipment. 

Importance  of  Air  Regulation- 

To  a  certain  extent  the  amount  of  air  being  delivered  to  an 
oil  fire  is  indicated  by  the  color  of  the  flame,  a  very  bright, 
intense  white  (so  desirable  with  coal)  usually  indicating  that 
too  much  air  is  being  used,  with  a  resulting  loss  in  efficiency. 
Judging  the  fire  by  the  flame,  however,  is  only  approximate; 
and  it  is  better  to  resort  to  the  simple  device  of  diminishing  the 
air  supply  until  a  light  brown  haze  appears  at  the  top  of  the 
chimney.  This  is  preferable  to  a  clear  stack,  as  the  latter 
gives  no  indication  of  excess  air.  The  light  haze  is  not  at  all 
objectionable  but  represents  good  conditions,  provided — and 
this  is  a  most  important  point — the  smoke  which  produces  the 
haze  does  not  come  from  one  or  two  burners  only,  while  all 
the  rest  are  working  with  oil.  Complete  combustion  in  the 
furnace  (that  is,  combustion  in  which  all  the  carbon  is  burned 
to  CO.,  and  no  CO  is  present)  will  give  an  analysis  with 
coal  in  which  the  CO,  content,  plus  the  free-oxygen  content, 
will  add  up  considerably  higher  in  amount  than  an  analysis 
of  the  products  of  similarly  complete  combustion  of  oil.  The 
same  percentage  of  CO.  in  the  gas  sample  from  coal  indicates 
a  much  greater  excess  of  air  over  that  theoretically  required 


than  when  oil  is  being  burned.  However,  complete  combustion 
of  oil  can  be  secured  with  a  much  lower  amount  of  excess 
air  than  coal  fuel;  and  it  happens,  therefore,  that  14  per 
cent  CO,  in  both  cases  represents  the  same  satisfactory  condi- 
tions in  the  furnace  with  both  fuels. 

The  amount  of  air  theoretically  required  for  the  complete 
combustion  of  fuel  oil  of  course  varies  with  the  composition 
of  the  oil,  but  it  may  be  considered  that  about  14  lb.  or  183 
eu.  ft.  at  60  deg.  fahr.  represents  the  average. 

Boiler  Furnace  for  Oil  Fuel 

In  oil  burning,  "  furnace  volume "'  possesses  a  function 
similar  to  that  of  '•  grate  area  "  in  barning  coal  fuel.  The 
I'ate  of  combustion  of  oil  per  cubic  foot  of  furnace  volume 
may  be  increased  or  decreased  according  to  the  intensity  of 
the  draft.  A  large  furnace  is  necessary,  therefore,  if  the 
draft  is  low,  and  the  furnace  can  be  made  smaller  if  the  draft 
is  increased.  This  effect  of  furnace  volume  on  the  rate  of  oil 
combustion  is  often  ignored  or  misunderstood ;  but  it  is  of 
prime  importance. 

A  high  furnace  temperature  promotes  the  combustion  of 
oil.  Owing  to  the  less  quantity  of  excess  air,  oil  furnaces  are 
usually  higher  in  temperature  than  those  burning  coal,  so  that 
good-quality  firebrick  with  a  fusing  point  at  least  3000  deg. 
fahr.  should  be  used.  Notwithstanding  the  higher  tempera- 
ture, if  the  burners  are  set  and  operate  properly  so  that  no 
flame  impinges  on  the  wall  and  no  hard  carbon  is  deposited, 
the  wear  and  tear  should  not  be  great. 

W.  N.  Best.'  The  direct  answer  to  this  inquiry  is :  First, 
in  whatever  equipment  oil  as  a  fuel  is  found  to  be  cheaper 
than  coal;  second,  whenever  by  its  use  an  increased  output  is 
secured;  third,  wherever  a  superior  quality  of  metal  is  pro- 
duced; fourth,  to  safeguard  against  shutdowns  in  power 
plants  through  shortage  of  other  fuels;  and  fifth,  to  carry 
peak  loads  in  power  plants. 

Wa  will  first  consider  oil  in  power  plants.  If  the  coal  used 
has  a  calorific  value  of  14,000  B.t.u.  per  lb.  (good  bituminous 
coal)  it  requires  147  gal.  of  oil  to  represent  a  long  ton  of  coal 
(2240  lb.),  the  oil  having  a  calorific  value  of  19,000  B.t.u.  an<l 
weighing  7.5  lb.  per  gal.  With  oil  at  5  cents  per  gal.,  this 
would  be  equivalent  to  coal  at  $7.35  per  ton  delivered  in  the 
coal  bin.  The  larger  the  power  plant,  the  more  attractive  is 
oil  fuel,  owing  to  the  fact  that  one  man  can  fire  and  water-tend 
•  twelve  300-hp.  boilers.  There  are  no  ashes  to  handle  and  cart 
away.  Of  course  the  saving  on  all  labor  such  as  extra  firemen 
and  ash  handling  will  vary  in  accordance  with  the  number 
and  size  of  boilers  in  the  plant.  I  only  mention  this  as  a  con- 
crete illustration  as  to  how  an  engineer  can  calculate  the  cost 
of  the  two  fuels,  so  that  anyone  can  defuiitely  determine  if 
oil  is  attractive  or  not.  The  data  used  has  been  compiled  from 
hundreds  of  tests. 

In  the  eastern  part  of  the  United  States  oil  as  a  fuel  is 
rarely  found  to  be  as  cheap  as  coal  when  used  exclusively  as 
a  fuel  in  boilers;  but  last  winter's  experiences  fully  demon- 
strate the  necessity  of  having  coal-fired  power  plants  equipped 
with  oil  as  an  emergency  fuel  owing  to  the  uncertainty  of  the 
coal  supply,  and  also  the  delay  in  delivery  occasioned  by  the 
shortage  of  coal  cars.  It  is  the  writer^s  opinion  that  no  power 
plant  today  is  safe  without  apparatus  for  the  use  of  oil  as 
an  emergency  fuel.  Also,  oil  may  be  used  as  an  emergency 
fuel  to  carry  peak  loads  on  either  hand-fired  or  stoker-fired 
boilers.  The  liquid-fuel-injeeting  apparatus  may  be  placed  in 
the  side  wall  of  the  boiler,  midway  between  the  bridge  wall  and 
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front-end  setting  or  may  be  placed  in  the  front-end  setting 
and  will  not  interfere  with  the  fireman  or  stoker.  A  lever  is 
used  to  operate  the  slide  gate  which  admits  the  air  to  support 
combustion,  independent  of  the  air  admitted  through  grates  or 
stokers;  thus,  if  it  is  desired  to  operate  the  oil  burner  at 
15  per  cent  of  its  capacity,  the  gate  is  only  opened  sufticiently 
to  admit  just  enough  air  for  the  jjerfect  combustion  of  that 
amount  of  fuel  in  combination  with  the  coal.  It  can  be  so 
operated  that  no  superfluous  air  is  admitted  into  the  firebox  by 
simply  moving  the  lever  to  any  position  required.  As  soon  as 
the  supply  of  coal  is  entirely  exliausted,  the  grates  or  stokers 
can  be  covered  with  cinders  and  oil  burned  exclusively.  When 
a  supply  of  coal  is  again  secured,  the  cinders  or  ashes  can  be 
removed,  the  burner  shut  off  and  the  air  gate  closed  while 
only  coal  is  again  burned. 

There  are  thousands  of  boilers  in  power  plants  and  in  gas 
works  where  to  carry  peak  loads  oil  or  tar  is  burned  in  com- 
bination with  coal,  breeze,  etc.  Also  in  power  plants  where 
bagasse  is  used  as  a  fuel  often  oil  is  necessary  to  aid  that 
fuel  in  obtaining  the  full  rating  of  the  boiler.  Oil  is  an  ideal 
fuel  for  tliis  purjjose,  for  by  its  use  one  can  control  and 
maintain  the  steam  pressure  as  desired.  It  ordinarily  requires 
three  gallons  of  oil  to  each  ton  of  bagasse  burned. 

I  believe  all  marine  boilers  now  burning  coal  should  be 
equipped  with  oil  as  an  emergency  fuel,  especially  should  this 
fuel  be  used  in  the  time  of  war,  for  by  its' use  in  combination 
with  coal  the  boilers  can  be  operated  at  200  per  cent  overload 
in  a  few  minutes,  thereby  increasing  the  speed  of  the  vessel  to 
its  maximum. 

In  forging  plants  oil  should  be  used  as  fuel,  for  thereby 
the  manufacturer  secures  the  maximum  output  and  a  better 
quality  of  metal.  In  this  practice  80  gal.  of  oil  are  equivalent 
to  a  ton  of  good  coal. 

In  heat-treating  furnaces  (low  temperatures)  72  gal.  of 
oil  are  required  to  represent  a  ton  of  coal  of  the  calorific 
value  referred  to.  Since  it  is  true  that  steel  is  only  as  valu- 
able as  it  is  heat-treated,  oil  is  superior  to  coal,  for  by  its  use 
in  modern  furnaces  any  temperature  required  can  be  attained 
and  maintained  at  the  will  of  the  operator,  and  an  even  distri- 
l)ution  of  heat  obtained  over  the  entire  charging  space  of 
furnace. 

In  foundiy  practice  oil  is  an  incomparable  fuel  for  core 
ovens,  and  in  steel  foundries  for  mold-drying  ovens,  etc. 

In  chemical  plants  where  accuracy  of  temperatures  is  very 
important,  especially  in  the  manufacture  of  dyes,  oil  fuel  is  a 
necessity. 

In  welding  flues  58  gal.  of  oil  represent  a  ton  of  coal  (all 
coal  and  oil  referred  to  here  have  the  same  calorific  value). 
This  is  due  to  the  fact  that  it  is  necessary  to  coke  a  coal  fire 
before  welding  two  pieces  of  metal  together,  and  in  this  process 
of  coking  the  coal  all  the  volatile  gases  are  wasted. 

In  conclusion,  I  would  say  that  owing  to  the  superior  quali- 
ties of  oil,  it  belongs  to  that  portion  of  the  manufacturing 
world  having  forging  and  heat-treating  shops,  foundi'ies  melt- 
ing various  kinds  of  metals,  and  power  plants  for  which  an 
emergency  fuel  must  be  provided.  I  am  confident  that  when 
the  war  is  over  the  nation  having  control  of  the  most  oil  wells 
will  be  the  largest  manufacturer  in  the  world;  and  if  Germany 
controls  the  oil  fields  of  Roumania,  and  the  Baku  fields  of 
Russia,  our  country's  greatest  competitor  in  the  manufacturing 
world  will  be  Germany,  although  we  (the  United  States)  now 
contribute  62  per  cent  of  the  world's  production  of  crude  oil. 
We  must  conserve  this  fuel  and  only  use  it  where  it  can  best 
serve  the  nation. 


R.  J.  S.  PiiiOTT.  One  very  important  point  militating 
against  the  substitution  of  fuel  oil  for  cojfl,  (even  if  a  supply 
were  obtainable,  which  it  is  not),  is  the  relative  price  of  fuel 
oil  and  coal  per  million  B.t.u.  In  all  but  the  most  favored 
localities,  coal  is  about  one-half,  or  less,  the  cost  of  fuel  oil  per 
million  H.t.u.  For  instance,  at  Bridgeport  in  1915,  coal  was  $-i 
a  ton  (14,250  B.t.u.)  and  oil  4  cents  per  gal.  (19,000  B.t.u.) ; 
the  relative  cost  was  12.65  cents  per  million  B.t.u.  for  coal  and 
29  cents  per  million  B.t.u.  for  oil.  Any  one  contemplating  the 
substitution  of  oil  for  coal  would  be  faced  with  a  doubled  cost 
of  steam  production.  The  saving  in  labor  due  to  elimination 
of  coal-  and  ash-handling  is  insignificant.  The  difference  m 
efficiency  is  now  next  to  nothing,  since  the  development  of  the 
underfeed  stoker  has  put  the  coal-fired  boiler  practically  on  a 
par  at  all  points  with  oil. 

One  very  large  source  of  waste,  and  an  immense  oppor- 
tunity for  saving,  lies  in  our  industrial  heating  processes.  We 
have  vast  amounts  of  coal,  oil  and  gas  used  in  factory  proc- 
esses for  heat-treating,  annealing,  pit  fires,  forge  furnaces, 
etc.,  in  nearly  all  of  which  cold  work  is  introduced  directly 
into  an  intensely  hot  chamber  under  direct  flame,  and  no  at- 
tempt whatsoever  made  to  use  the  heat  in  the  flue  gases. 

In  connection  with  the  writer's  work  at  the  Remington  Com- 
pany, we  tested  several  types  of  oil-fired  forge  furnaces,  as  well 
as  gas-fired  brazing  and  other  small-operation  furnaces,  finding 
the  etticiency  between  10  per  cent  and  15  per  cent.  In  some 
cases,  surface-combustion  or  semi-surface-combustion  furnaces 
of  our  own  design  were  substituted  for  Bunsen-flame  types, 
cutting  down  gas  to  one-third,  and  in  two  cases,  to  one-fifth 
the  former  amounts.  We  should  by  all  means  employ  pre- 
heating methods  in  our  shop  operations,  making  use  of  the 
familiar  countereurrent  principle  so  universally  adopted  in 
such  heat-transfer  apparatus  as  condensers,  feed  heaters  and 
boilers.  There  is  no  question  but  that  we  could  at  least 
double  the  i)resent  poor  efficiency  of  our  usual  primitive  shop 
furnace. 

Referring  to  the  coal  situation,  the  admirable  work  of  Mr. 
Potter  and  Mr.  Cole  in  Pennsylvania  should  have  the  hearty 
support  of  this  Society,  since  it  is  a  method  of  curing  the 
cause,  not  the  effect, — which  eases  the  situation  both  from  the 
coal  burner's  point  of  view  and  that  of  the  transportation  com- 
pany. I  therefore  respectfully  submit  the  following  reso- 
lution : 

AVhereas,  a  large  proportion  of  the  shortage  of  fuel  is 
due  to  the  reduction  of  capacity  and  elfieiency  occasioned  by 
the  increase  in  non-combustible  impurities  in  the  coal  as  fur- 
nished from  the  mines,  due  chiefly  to  negligence  on  the  ]iart  of 
the  operators;  and  to  the  consequent  increase  in  tonnage  hauled 
for  a  given  total  heating-value. 

Whereas.  Mr.  William  Potter,  Fuel  Administrator  of 
Pennsylvania,  has  taken  effective  steps  to  force  the  |iroper 
cleaning  of  coal  by  establishing  inspection  at  the  mines,  stand- 
ards of  quality  and  punishment  for  infraction  ;  be  it 

Resolved,  That  the  members  in  attendance  at  the  Spring 
Meeting  of  The  American  Society  of  Mechanical  Engineers 
indorse  and  support  the  action  of  the  above-mentioned  Fuel 
Administrator  of  Pennsylvania. 

C.  H.  Delaxy.'  To  engineers  on  the  Pacific  Coast  where 
fuel  oil  has  for  many  years  been  the  only  fuel  available,  the 
[iroblem  at  present  is,  what  fuel  can  be  substituted  for  fuel 
oil,  rather  than  to  what  extent  can  fuel  oil  be  substituted  for 
coal. 


'  Pacific  Gas  and   Electric  Ct>.,    San  Francisco,  Cat. 
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During  tlie  past  two  years  tlie  price  of  fuel  oil  on  tlie  Pacific 
Coast  has  almost  trebled,  and  in  the  Northwest  its  use  has 
practically    ceased,    other    fuels   being   substituted    for   it. 

In  California,  where  there  is  practically  no  coal  available, 
the  use  of  fuel  oil  still  continues,  but  as  the  consumption  at 
present  is  considerably  greater  than  the  pro<luction,  it  is 
questionable  how  long  its  use  can  be  continued  witiiout  re- 
strictions. 

OiL-FuEL  Shortage  Will  Grow  More  Acute 

The  situation  will  shortly  grow  worse  on  account  of  the  im- 
mense quantities  of  fuel  oil  required  for  the  Navy,  especially 
for  the  large  number  of  destroyers  that  are  now  being  built. 
It  seems,  therefore,  that  unless  there  is  a  cunsiilerable  increase 
in  the  production  of  fuel  oil,  it  is  useless  to  discuss  the  pos- 
sibility of  its  being  substituted  for  coal;  however,  there  is 
always  a  possibility  of  new  oil  fields  being  opened  uji. 

In  Table  4  a  comparison  is  given  of  fuel  oil  with  coal  of 
heating  values  varying  from  10,000  to  15,000  B.t.u.  per  lb. 
The  heating  value  of  the  oil  is  given  as  18,500  B.t.u.  per  lb., 
which  is  a  fair  average  value  for  California  oil,  the  variations 
from  this  value  being  small.  It  is  well  known  that  with  good 
grades  of  semi-bituminous  coal  better  boiler  efficiency  can  be 
obtained  than  with  the  low-grade  -western  coals,  and  to  make 
this  comparison  fairly  con-ect  for  the  different  grades  of 
coal,  an  efficiency  of  60  per  cent  has  been  assumed  for  coal 
having  10,000  B.t.u.  per  lb.,  and  75  per  cent  for  coal  having 
15,000  B.t.u.  i)er  lb.,  with  intermediate  values  for  the  coals 
that  lie  Itefween  these  extremes.  As  the  heating  value  of  coal 
is  invariably  given  on  the  basis  of  dry  coal,  and  as  coal  when 
purchased  invariably  contains  a  considerable  proportion  of 
moisture,  it  has  been  assumed  that  the  coals  considered  in  this 
comparison  contain  (i  jier  cent  moisture.  In  the  case  of  fuel 
oil  the  wafei-  content  does  not  usually  e"  ceed  1  per  cent  and 
this  value  has,  therefore,  been  used  in  the  comparison. 


TABLE  4     CO.Mr.\KIS()\  OF  FUEL  OIL  WITH  COAL  i)V  VARIOfS 
IIE.VTIXG  VALUES 

(Coal  containing  6  per  cent  moisture) 


On, 


B.t.u.  per  lb.  dry  fuel 

Boiler  efficienc.v,  per 
cent 

Dr.v  fuel  per  boiler 
hp..  lb 

Fuel  as  fired  per  boil- 
er hp.,  lb 

Coal  equivalent  to  1 
bbl.  oil  (42  gal.),  lb. 

Price  of  1  ton  (2000 
lb.)  of  coal  equiva- 
lent to  oil  at  $2  per 
bbl.,  dollars. . 

Price  of  1  bbl.  of  oil 
equivalent  to  coal 
at  $5  per  ton,  dot 
lars 


Coal 

10,000 

11,000 

12,000 

13,000 

14,000 

15.000 

60 

63 

66 

69 

72 

75 

5,58 

4.82 

4,22 

3,73 

3  32 

2  97 

5.94 

5  13 

4,49 

3  97 

3,53 

3,16 

851 

737 

645 

570 

506 

4.54 

4.70 

5,43 

6  20 

7  03 

7,92 

8,82 

2.13 

1.84 

1  61 

1  42 

1  26 

1.13 

18,500 

78 

2. 32 

2  ,34 


Fig.  5,  which  extends  the  infoniiation  contained  in  the  table 
to  other  prices  of  coal  and  oil,  will  serve  as  a  rough  guide 
for  those  who  contemplate  changing  from  one  fuel  to  the  other. 
The  efficiency  of  78  per  cent  for  oil  firing  assumed  in  these 
calculations  can  be  readily  maintained  in  normal  service  pro- 
vided pro])er  attention  is  paid  to  the  furnace  design  and  the 
regulation  of  tlie  fires. 

Automatic  Rk(1ulatiox  of  Fire 

One  of  the  greate.st  advantages  of  the  use  of  oil  as  fuel  is 
that  it  is  possible  to  regulate  the  firing  entirely  automatically. 
It  is  well  known  that  in  the  modern  jiower  plant  the  efticiency 
obtained  depends  very  largely  on  the  jiersonal  element  in  the 
fireroom.  This  personal  element  has  been  largely  eliminated 
in  the  engine  room  by  making  automatic  the  regulation  of 
modern  prime  movers.  In  the  fireroom,  however,  it  is  cus- 
tomary to  depend  entirely  on  the  judgment  of  the  fireman  to 
regulate  the  supply  of  air  that  will  insure  commercially  per- 
fect combustion  and  give  the  highest  efficiency.  By  making 
this  regulation  automatic  the  method  of  operating  the  plant 
changes,  for  it  is  then  only  necessary  to  adjust  the  fires  at  the 
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The  comparison  given  here  considers  only  the  actual  value 
of  the  fuel  itself.  An  oil-fired  plant  is  considerably  cheaper 
to  build  than  a  coal-fired  plant,  due  to  the  lack  of  coal-handling 
apparatus,  meclianical  stokers,  etc.;  furthermore,  the  labor 
in  the  oil-fired  plant  is  much  less  than  in  a  coal-fired  plant, 
consequently  the  actual  comparison  for  any  particular  plant 
wiU  be  somewhat  more  favorable  to  oil  than  is  shown  in 
Table  4. 


start,  and  if  the  automatic  regulator  is  reliable,  it  will  keep 
the  fires  in  proper  adjustment  for  all  loads. 

Automatic  regulators  are  now  on  the  market  for  oil  burn- 
ing which  regulate  the  quantity  of  oil,  the  quantity  of  atomi- 
zing steam  and  the  quantity  of  air  required  for  combustion. 
While  the  main  advantage  of  the  automatic  device  is  that  it 
insures  the  boiler  operating  at  ma.ximum  efficiency  at  all  times, 
it  also  has  the  advantage  of  causing  considerable  saving  in 
labor. 

This  advantage  will  be  especially  true  in  the  case  of  small 
isolated  plants  where  the  firing  is  of  poor  quality  and  where 
the  cost  of  labor  is  large  in  proportion  to  the  quantity  of  fuel 
burned,  and  it  is  in  these  small  plants  scattered  tlu'oughout 
the  country  that  the  greatest  benefit  would  be  derived  if  it  were 
possible  to  substitute  fuel  oil  for  coal. 

W.  G.  Williams.'  Prior  to  1915  fuel  oil  offered  coal  keen 
competition  in  many  parts  of  the  country,  but  war  conditions 
have  placed  a  different  aspect  on  the  situation,  and  it  is  safe  to 
say  that  the  piesent  conditions  are  far  more  likely  to  prevail 
after  peace  is  declared  tliau  that  pre-war  conditions  will  obtain. 

The  requirements  for  jictroleum  products  of  the  lower  enii 
points  necessarily  keep  pace  with  the  growth  of  the  internal- 
combustion  engine;  that  the  production  of  crude  petroleum  has 
not  kept  pace  is  evidenced  by  the  reduction  of  crude  in  storage. 
In  lOKi  there  were  Ki'i.OOO.OOl)  bbl.  of  crude  in  storage,  and 
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at  the  present  rate  of  reduction  this  resen'e  will  be  exhausted 
ill  1919. 

According  to  available  information,  slightly  over  300,000,000 
bbl.  of  crude  oil  were  run  through  American  refineries  in  1917, 
and  from  this  102,000,000  bbl.  of  gasoline  and  kerosene,  and 
about  150.000,000  bbl.  of  gas  oil  and  fuel  oil.  were  produced. 
This  fuel  oil  (considering  gas  oil  as  fuel)  corresponds  to  a 
coal  production  of  37^/2  million  tons,  which  is  hardly  to  be 
considered  in  comparison  with  the  actual  and  known  potential 
production  of  coal. 

Ships  Mat  Demand  All  Fuel  Oil  Produced 

Certain  locahties  and  requirements  make  the  use  of  other 
than  liquid  fuel  practically  out  of  the  question.  On  the  Pacific 
Coast  oil  will  be  used  to  the  e.xelusion  of  coal  until  one  of  two 
things  occurs — production  of  crude  petroleum  falls  off,  or  a 
method  is  discovered  of  converting  the  output  of  crude  into 
gasoline.  In  the  marine  industry  oil  is  practically  the  ideal 
fuel,  and  with  the  enormous  increase  in  sliipbuilding  in  the 
United  States  it  is  not  too  consen-ative  to  say  that  our  fuel-oil 
output  is  destined  for  almost  exclusive  use  on  shipboard. 

It  is  true  that  the  maximum  output  of  the  Mexican  fields  is 
still  an  unknown  quantity,  and  that  the  known  oil  fields  are 
only  a  small  part  of  those  yet  to  be  discovered,  but  against 
this  must  be  considered  the  proven  life  of  the  fields,  and  the 
efforts  to  convert  crude  petroleum  into  gasoline  exclusively. 

With  the  gigantic  strides  that  are  being  made  in  the  applica- 
tion of  internal-combustion  engines  for  motive  power,  the 
effort  to  produce  a  corresponding  increase  in  the  fuel  for  these 
engines  is  taking  two  forms,  namely,  an  increase  in  production 
of  crude,  and  of  gasoline  from  the  crude.  How  little  these 
efforts  are  being  rewarded  is  shown  by  the  decrease  in  produc- 
tion in  the  Kansas,  Oklahoma,  and  Texas  fields  of  82,000  bbl. 
per  day  since  last  October,  and  the  practical  failure  of  the 
'■'  cracking  "  processes  so  far  developed. 

Any  calculations  based  on  the  use  of  petroleum  as  fuel  are, 
however,  rendered  valueless  by  the  fact  that  any  hour  of  any 
day  may  witness  the  development  of  a  new  oil  field  which  will 
produce  petroleum  in  such  quantities  that  its  use  as  fuel  would 
largely  supplant  coal.  The  exhaustion  of  known  fields  is  no 
bar  to  the  discovery  of  new  and  larger  producing  areas,  and 
I  believe  it  is  a  wise  engineer  who  keeps  this  possibility  in 
mind,  just  as  he  would  the  ultimate  development  of  a  small 
steam  plant  into  one  of  a  size  to  eventually  accommodate  auto- 
matic coal-handling  and  firing  equipment,  and  I  believe  this  is 
particularly  applicable  to  those  of  us  doing  business  west  of 
Pittsburgh. 

C,  W.  Koiner.'  No  relief  can  be  looked  for  in  the  East 
from  the  substitution  of  fuel  oil  for  coal  except  for  ocean- 
going vessels  and,  possibly,  to  a  limited  extent,  for  the  reason 
that  this  oil  would  have  to  come  from  the  southern  and  Mexi- 
can fields  and  the  conditions  in  Mexico  are  so  chaotic  that  the 
full  supply  of  oil  that  these  fields  are  capable  of  putting  out 
cannot  be  depended  upon. 

Hydroelectric  Plants  Interconnected 

Practically  all  hydroelectric  plants  in  California  have  been 
linked  together  from  the  southern  to  the  northern  part,  a  dis- 
tance of  approximately  800  miles,  with  a  view  of  eliminating 
oil-barniiig    plants    wherever    possible.      The    oil    reserve    in 


California  has,  during  the  months  of  January,  February  and 
March,  been  drawn  on  to  the  extent  of  1,655,000  bbl.  The 
month  of  April,  however,  shows  a  little  improvement.  The 
production  has  been  increased  and  the  lack  of  shipping  facili- 
ties for  carrying  the  oil  to  its  destination  has  prevented  the 
reserve  being  depleted  as  much  as  during  the  past  year. 

Vast  Deposits  of  Oil  Shale 

Guy  Elliott  Mitchell  of  the  United  States  Geological  Survey, 
in  an  article  in  the  National  Geographic  Magazine  for  Febru- 
ary, 1918,  stated  tliat  the  total  production  of  petroleum  in  the 
United  States  up  to  1918  was  4,255,000,000  bbl.  In  regard  to 
future  production,  he  estimates  that  the  total  amount  in  the 
ground,  some  of  which  lies  very  deep,  is  about  7,000,000,000 
bbl.  This  is  small  compared  with  the  quantity  of  oil  that  can 
be  extracted  from  our  oil-shale  deposits.  He  tells  us  that 
American  deposits  of  oil  shale  will  supply  enormous  quantities 
of  oil  in  the  future.  It  is  estimated  that  20,000,000,000  bbl. 
can  be  obtained  from  the  oil  shale  in  Colorado  alone;  that  cer- 
tain ranges  of  mountains  in  which  these  deposits  are  located 
carry  tliick  beds  of  rock  that  yield  30  to  100  gal.  to  the  ton. 
The  shale  deposits  of  Indiana  are  estimated  to  carry  100,000,- 
000,000  bbl.  of  oil.  There  are  also  deposits  in  Wyoming, 
Nevada,  Illinois,  Kentucky,  Ohio,  Pennsylvania,  Tennessee 
and  West  Virginia;  therefore  our  oil  supply  for  the  future  is 
assured,  even  though  we  fail  to  develop  additional  oil  terri- 
tory other  than  the  shale  deposits. 

Victor  J.  Azbe.'  Fuel  oil  is  the  ideal  fuel  for  boiler  pur- 
poses. It  gives  high  boiler  efficiency,  high  boiler  capacity, 
rapid  regulation,  low  cost  of  handling,  low  cost  of  firing  with 
hardly  any  disadvantages,  but  it  should  not  be  burned  in  locali- 
ties with  a  coal  mine  only  30  miles  off.  In  the  southern  states, 
especially  Texas,  plants  are  equipping  to  burn  lignite  in  pref- 
erence to  the  present  expensive  fuel  oil,  and  those  which  are 
not  should  be  made  to  do  so. 

Lignite  is  the  best  fuel  to  be  burned  in  territory  where 
available.  Very  good  results  can  be  obtained  with  it  and  12 
per  cent  CO.  maintained  without  difficulty.  With  intelligent 
firemen  in  charge  as  high  boiler  efficiency  will  be  obtained  with 
lignite  as  with  coal  and  it  has  not  been  unusual  for  the  writer 
to  obtain  65  per  cent  combined  eSiciency  with  ordinary  return 
tubular  hand-fired  boilers:  and  with  proper  design  boilers  can 
be  forced  far  beyond  rating  with  lignite. 

The  value  of  wood  as  fuel  also  is  not  realized,  and  as  an 
example  I  will  mention  a  certain  plant  in  Louisiana  that 
burned  oil  for  years  at  80  cents  per  barrel.  All  at  once  the 
cost  of  oil  increased  to  $1.40  and  they  began  burning  wood  and 
during  the  next  fiscal  year  the  cost  of  fuel  per  unit  of  output 
was  far  less  than  with  oil  at  80  cents.  To  think  of  this  and 
then  of  the  enormous  quantities  of  wood  wasted  throughout 
Mississippi  and  Louisiana  and  other  states  makes  a  man  realize 
how  unadaptable  we  are. 

H.  A.  Barre.'  Oil  is  practically  the  only  fuel  used  for 
power  purposes  in  California,  except  for  a  small  amount  of 
natural  gas. 

Originally  it  was  burned  as  it  came  from  the  wells,  but 
of  recent  years  the  crude  oil  is  all  topped  for  the  lighter  con- 
stituents, and  the  residual  only,  having  a  gravity  of  14  deg.  t* 
18  deg.  B,  used  for  boiler  fuel.  The  unit  of  measurement  is 
the  barrel  of  42  gal.  weighing  about  335  lb.  and  containing 
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from  (J,U(.IU,000  to  (5,200,000  B.t.u.  Compared  with  12,000- 
B.t.u.  coal,  one  ton  of  2000  lb.  equals  nearly  four  barrels  of 
oil. 

Before  the  war  the  price  for  favorable  deli\'ery  points,  such 
as  tidewater  and  pipe-line  terminals,  was  60  to  70  cents,  equal 
to  $2.40  to  $2.80  coal.  At  present  the  market  is  about  $1.45 
per  barrel,  equivalent  to  $5.80  coal  per  short  ton. 

These  figures  are  not  entirely  just  as  a  comparison,  since 
the  expense  to  store  and  fire  oil  is  much  less  than  for  the  cor- 
responding thermal  equivalent  of  coal.  There  are  no  ashes  to 
dLspose  of.  and  ease  of  control  in  firing  admits  of  higher 
operating  plant  efficiencies.  The  same  amount  of  investment 
will  therefore  produce  higher  thermal  efficiencies  than  with 
coal. 

Two  large  and  comparatively  modern  plants  have  been  for 
some  years  under  the  writers  observation.  One  of  these  is 
of  40,000  kw.  capacity,  having  three  5000-kw.  engine-type 
units,  installed  in  1906,  which  are  seldom  used,  and  two 
15,000-kva.  turbines  installed  in  1910  and  1911.  The  other  is 
of  47,000  kw.  capacity,  having  one  12,000-kw.,  one  15,000-kw., 
and  one  20,000-kw.  turbine.     This  is  much  the  better  plant. 

These  two  plants  are  a  part  of  a  large  interconnected  system 
having  a  total  capacity  of  nearly  200,000  kw.,  and  run  in  con- 
junction with  a  number  of  water-power  plants. 

They  serve  three  functions — (1)  As  a  steam  reserve  for 
breakdown  of  lines  and  other  plants;  (2)  To  supply  kilowatt- 
hours  during  the  season  of  low  water;  (3)  To  care  for  in- 
creases in  load  until  these  reach  suflSeient  magnitude  to  justify 
bringing  in  additional  water  power. 

The  annual  loads  and  load  factors  are,  therefore,  of  an 
erratic  nature. 

The  operating  conditions  for  several  years  past  are  shown 
in  Table  5. 


TABLE  6     BE.ST  OPEU.VTIXG   RESULTS 


T.\CLE  r,      Ol'ERATIXG  CONDITIONS  WITH  FUEL  OIL 

40,000  KW.- 

, 47, 

000  KW.- 

Year. 

Kilowatt- 
Hours 
Output. 

Kllowatt- 
Bbl.  of      Hours 
Fuel  Oil.   PerBbl. 

Kilowatt- 
Hours 
Output. 

Kilowatt- 
Bbl.  of     Hours 
Fuel  Oil.  PerBbl. 

1911. 

.  .  .     126,377,000 

574,178 

220.03 

1912. 

.  .  .     1.10,801,000 

732,411 

206.00 

50,300,000 

240,537 

209.0 

1913. 

.  .  .     163,015,000 

750,652 

215.44 

94,040.000 

439,454 

214.0 

1914. 

.  .  .       18,588,000 

161,190 

115.30 

74,812,000 

347,008 

21.5.7 

1915. 

5.274,000 

SS,576 

59.50 

77,556,000 

.328,749 

236.0 

1916. 

3,785,000 

81,783 

46.30 

45,360,000 

218,235 

207.5 

1917. 

4,930,000 

83,692 

58.80 

133,528,000 

562,177 

238.0 

It  will  be  seen  that  the  best  annual  operating  results  have 
been  approximately  as  shown  in  Table  6. 

In  both  these  tables  the  results  are  net  after  accounting  for 
station  auxiliaries;  that  is,  the  measurements  are  oil  delivered 


Kilowatt- 
Plaut  Hours  per  Bbl. 

40,000   Kw 220 

47,000   Kw 240 


B.t.u.  per 

Per  Cent 

Kilowntt  Hour 

Efficiency 

27,300 

12.5 

25,000 

13.65 

to  the  stations  and  kilowatt-hours  output  at  the  station  feeders. 

Some  oil-burning  plants  having  a  high  load  factor  have 
recently  been  put  into  operation  in  Arizona,  operating  at 
about  19,000  B.t.u.  per  kw-hr.,  or  nearly  18  per  cent  efficiency. 

In  these  two  plants  a  600-hp.  B.  &  W.  or  Sterling  boiler  will 
carry  with  auxiliaries  about  1000  to  1100  kw.  of  station  out- 
put. 

The  arrangement  of  the  furnace  is  more  important  than  the 
type  of  burner  used. 

The  oil  is  usually  atomized  by  steam.  The  resultant  spray 
is  burned  by  mixing  with  the  proper  quantity  of  air  and 
distributed  evenly  throughout  the  firebox  without  directly 
striking  the  surfaces  of  the  tubes  and  furnace  walls,  but  also 
without  permitting  the  occurrence  of  blank  spaces  which 
might  admit  a  surplus  of  air. 

There  are  several  types  of  burners,  between  which  there  is 
little  to  choose.  Any  of  them  that  will  properly  atomize  the 
oil  and  distribute  the  flame  are  satisfactory.  The  tw-o  ex- 
tremes of  the  scale  of  desirability  are,  on  the  one  hand,  the 
burner  which,  by  the  use  of  a  slight  excess  of  atomizing  steam, 
gives  steady  and  reliable  service,  and,  on  the  other  hand,  the 
one  where  the  steam  passages  are  reduced  to  just  the  amount 
necessary  for  atomization,  but  which  must  be  watched  a  trifle 
more  carefully  on  account  of  plugging  up  at  times  with  dirt 
or  carbonized  oil. 

The  steam  consumption  of  the  foi-mer  type  is  not  over  4 
per  cent  of  the  boiler  output,  and  of  the  latter  slightly  less. 

The  most  important  instrument  for  oil  burning  is  a  window 
in  the  roof,  through  which  the  boiler-room  engineer  can  see 
the  top  of  the  stack.  Smoke,  of  course,  is  always  a  loss,  and 
when  firmg  up  cold  boilers  cannot  be  avoided.  A  more  serious 
loss,  however,  is  excess  of  air,  and  this  can  occur  with  a  per- 
fectly clear  stack.  The  best  firing  will  be  done  by  increasing 
the  amount  of  air  until  the  smoke  stops  and  then  cutting  it 
down  slowly  until  a  slight  haze  of  smoke  shows. 

In  the  larger  plants,  of  course,  more  scientific  methods  are 
available.  Steam-flow  meters,  venturi  meters  on  unit  groups 
of  boilers,  and  the  customary  stack  instruments  are  used  ami 
pay  better  returns  than  perhaps  any  other  part  of  the  invest- 
ment, provided  always  that  the  information  obtained  from 
them  is  used  for  the  immediate  correction  of  any  deviation 
from  normal  conditions. 


3     How  Can  Soft  Coal  Be  Burned  Without  Smoke  in  Marine  Boilers  ^ 

The  avoidance  of  smoke  would  decrease  the  radius  of  visibility  of  our  ocean  carriers  by  many  miles 
and  greatly  reduce  their  liability  to  attack  by  submarines.  If  efficiency  is  improved  incidentally  it  means 
much  more  than  the  mere  coal  saving. 


Albert  A.  Caby.  It  has  been  repeatedly  asked  how  to 
avoid  the  production  of  smoke  from  the  steam-generating 
equipments  of  transatlantic  vessels  under  the  present  conditions 
of  submarine  menace.  It  is  an  extremely  vita!  question  which 
has  seemed  to  evade  its  answer  most  adroitly.  After  having 
studied  this  matter  carefully  for  some  time,  in  the  light  of 
almost  30  years'  experience  with  most  of  the  special  furnaces 
and  smoke-suppressing  devices  in  this  country,  and  many  of 
those  abroad,  I  can  state  without  qualification  that  this  trouble 
can  be  met,  practically  and  satisfactorily,  provided  our  marine 


friends  are  willing  to  meet  us  half  way  in  their  new  construc- 
tions and  make  a  compromise  between  old,  time-honored 
marine-boiler  practice  and  successful  land  practice. 

Although  an  innovation,  this  does  not  mean  drastic  changes 
from  their  present  form  of  steam-generating  equipment:  it 
simply  means  getting  sufficiently  away  from  the  furnace  prac- 
tice long  followed  which  has  caused  the  submarine-signaling 
smoke  nuisance. 

The  question  submitted  in  this  topical  discussion  is  very 
simple  and  direct,  and  equally  direct  answers  might  be  gi\-eu 
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by  stating:  suppress  the  tires  in  tlie  funiace  by  firing  in  such 
small  quantities  as  to  prevent  the  emission  of  smoke;  or,  se- 
cure complete  combustion  in  the  furnaces  and  combustion 
chambers.  The  first-named  method,  of  course,  must  result  in  a 
serious  loss  of  the  vessel's  speed.  The  second  method  gives  the 
only  wholly  rational  solution  of  the  trouble. 

The  average  types  of  marine  boilers  with  their  present  form 
of  attached  furnaces  make  it  well-nigh  impossible  to  secure 
complete  combustion  within  the  furnace  in  such  a  way  as  to 
suppress  smoke  without  sacrificing  efficiency.  On  the  other 
hand,  it  is  possible  to  make  rational  changes  in  the  steam-gen- 
erating equipments  for  new  ships  so  as  not  only  to  suppress 
the  smoke  nuisance,  but  to  carry  vessels  through  the  danger 
zone  at  their  highest  speed. 

To  accomplish  this  highly  desirable  end  by  working  along 
the  lines  of  the  latest  successful  developments  in  land  practice, 
we  shall  probably  retjuire  4  ft.  more  headroom,  in  which  to 
place  the  boilers,  but  even  should  5  ft.  be  demanded,  the  tre- 
mendous advantage  gained  would  far  otfset  any  objections 
that  could  be  raised  to  this  innovation  in  the  marine-boiler 
practice  of  the  past. 

Example    op    a    Statioxary    Installation    Applicable    to 
Marine  Practice 

To  illustrate,  I  will  refer  to  an  equipment  for  stationary 
boilers  in  which  I  have  been  interested  from  a  purely  profes- 
sional standpoint,  and  which  can  be  practically  adapted  to 
marine  service  in  new  vessels  to  secure  high  rates  of  coal  con- 
sumption without  producing  smoke. 

Eighteen  stokers  have  been  operating  500-hp.  boilers  24 
hours  per  day  continuously  for  two  years,  at  50  per  cent  above 
their  rating,  with  average  grades  of  eastern  bituminous  coal  of 
no  better  quality  than  is  used  by  transatlantic  ships.  They 
have  been  continuously  burning  from  42  to  45  lb.  of  coal  per 
sq.  ft.  of  grate  per  hour,  with  a  clean  smokeless  chimney  and 
have  shown  an  easy  forcing  capacity  when  over  60  lb.  of  this 
eastern  bituminous  coal  is  burned  per  hour  per  sq.  ft.  of  grate. 
The  coal  is  fed  from  the  hopper  to  the  fuel  bed  in  a  steady 
flow  in  such  manner  as  to  avoid  the  trouble  usually  following 
its  coke  formation  and  the  troublesome  caking,  and  then  it  is 
moved  along  the  grate  automatically  so  as  to  constantly  drop 
its  ash  directly  down  to  the  grate  surface  where  the  cool  enter- 
ing air  keeps  the  temperature  of  the  ash  below  its  fusing  point, 
thereby  avoiding  the  formati(jn   of  obstructing  clinker. 

The  resulting  ash  is  dumped  into  an  ash-sealed  pit  where  it  is 
water  cooled  and  an  automatic  ash-removing  device  carries  it 
forward  into  the  front  ashpit  without  disturbing  the  ash  seal 
and  without  disturbing  the  draft  conditions  of  the  furnace. 

The  deep  fuel  bed  is  always  kept  in  an  open  porous  condi- 
tion over  its  entire  surface  like  a  huge  sponge,  thus  requiring  a 
light  air-blast  pressure,  seldom  exceeding  1-in.  water  pressure 
and  allowing  each  stoker  to  be  operated  with  an  individual  disk 
fan  (requiring  but  little  power  to  operate)  instead  of  the  usual 
heavy  steel-plate,  forced  blast  fan  with  its  voluminous  air  ducts. 
The  result  is  not  only  a  saving  in  power  required  for  operation 
but  also  a  material  saving  in  space  requirements. 

With  the  elinkering  trouble  in  firebed.  side  and  bridge  walls 
thus  avoided,  hand  cleaning  of  the  firebed  is  almost  entirely 
done  away  with  while  the  firebed  is  easily  kept  level  and  of 
uniform  thickness  by  an  arrangement  of  the  automatic-feed 
device. 

Adjustment  of  the  rate  of  coal  feed  is  quickly  and  easily 
changed  (along  with  the  speed  of  the  fan)  and  thus,  with  the 
free-burning  firebed  conditions  existing,  a  jump  from  low  to 


liigh  steaming  capacity  in  tiie  boiler  is  obtained  in  a  very 
few  minutes. 

Witli  such  exceptional  fuel-bui-ning  conditions  under  marine 
boilers,  tlie  production  of  smoke  would  be  jjrevented  by  se- 
curing practically  complete  combustion  in  the  furnace,  and 
the  highest  steaming  capacity  of  the  boiler  obtained  to  take  the 
vessels  through  the  danger  zone  at  high  sjjeed. 

AVith  tlie  coal  supplied  to  the  furnace  by  sinqde  conveying 
apparatus  and  witli  ash  delivered  from  the  ashpit  automatical- 
ly by  I  lie  stoker  and  conveyed  overboard  automatically,  hand 
maniindation  can  be  almost  entirely  done  away  with  and  a 
haiijiy  solution  secured  of  the  present  difficulty  in  getting  the 
greatly  needed  expert  firemen. 

OsBORN  Mon:nett.'  As  to  whether  soft  coal  can  be  burned 
without  smoke  in  marine  boilers,  there  can  be  but  one  answer: 
Yes.  As  a  purely  engineering  problem  it  is  feasible.  Of  the 
methods  tried  for  this  work  the  underfeed  principle  has  been 
best  adapted.  With  this  method  the  headroom  and  ashpit 
facilities  may  be  cut  to  a  minimum  and  the  auxiliary  machinery 
required  is  comparable  to  that  ordinarily  used  for  forced  draft 
hand-fired  furnaces.  Furthermore,  this  jirinciple  of  burning 
soft  coal  is  well  adapted  to  the  character  of  the  load  (variable 
speed,  etc.)  and  handles  to  good  advantage  the  class  of  coal 
customarily  used  for  marine  purposes  on  our  eastern  seaboard. 
Theoretically,  all  points  aj-e  in  its  favor. 

Moreover,  considerable  practical  experience  has  been  gained 
with  underfeed  stokers  in  marine  work  in  the  past  ten  years. 
A  number  of  marine  installations  are  operating  successfully 
today,  among  which  might  be  mentioned  the  following: 
steamer  ,Sprague — 6  Scotch  marine  boilers — 12  stokers;  tug 
Perfection — 1  marine  firebox  boiler — 1  stoker;  tug  Mollie 
Spencer — 1  marine  firebox  boiler — 1  stoker;  dredge  Wm. 
O'ConneU — 2  double-end  Scotch  marines — 8  stokers;  steamer 
Gamma — 6  tubular  Iwilers — 6  stokers;  dredge  Hecta — 2  Scotch 
marine  boilers — 2  stokers;  Ward  Engineering  Co.  steamers — 
2  Ward  marine  water  boilers — i  stokers;  Holland-America 
Line  steamer,  Frederick  VIII — 8  Yarrow  boilers — 16  stokers. 
These  installations,  all  of  the  Jones  underfeed  type,  cover  a 
wide  variation  of  marine  service  from  dredges  and  river  steam- 
ers to  transatlantic  liners,  and  all  types  of  boilers,  including 
Scotch  marine,  marine  firebox  and  water-tube  boilers,  of  both 
straight-  and  bent-tube  varieties. 

The  problem  is  not  so  much  a  mechanical  one  as  it  is  one  of 
the  human  element.  Put  one  man  (fourth  engineer)  who  is 
familiar  with  this  type  of  equipment  on  duty  on  each  watch 
and  no  difficulty  need  be  experienced.  The  necessary  men 
could  l)e  recruited  from  the  large  number  oi  jwwer  plants  in 
this  country  now  using  underfeeds. 

As  far  as  hand  firing  with  Scotch  marine  t)oilers  is  con- 
cerned, experience  has  been  discouraging.  The  writer  once 
succeeded  in  operating  smokelessly  a  steamer  so  equip])ed, 
without  any  apparatus,  simply  by  changing  alternate  fires. 
It  happened  that  the  boilers,  two  in  number,  were  equipped 
each  with  three  corrugated  furnaces,  all  discharging  into  a 
common  combustion  chamber.  The  volatile  matter  from  the 
fresh  fire  was  consumed  by  the  hot  gases  from  the  other  two 
fires.  With  two  furnaces  the  results  would  have  been  less 
satisfactory,  and  with  separate  combustion  chambers  (a  com- 
mon construction)   impossible. 

The  idea  in  hand-fired  furnaces  has  been  to  mix  the  gases, 
after  they  ])ass  the  bridge  wall  and  while  they  are  at  a  high 
temperature,  with  an  auxiliary  supply  of  air,  and  so  accom- 
plish complete  combustion.     Experiments  have  been  made  in 
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Chicago  harbor  with  hric'k  arehes,  haffles  and  other  cunstriic- 
tioiis  caleuhited  to  do  this,  hut  the  small  space  available  in  the 
Scotch  marine  boiler  has  prevented  satisfactory  results.  In 
fact,  the  writer's  experience  with  forced  draft,  induced  draft, 
special  air  admission,  preheated  air,  panel  doors,  steam  jets, 
induction  tubes,  stack  l)lowers,  hollow  bridg-e  walls,  etc.,  etc., 
has  led  to  the  conclusion,  more  strongly  than  ever,  that  some 
type  of  underfeed  stoker  is  the  logical  answer  to  the  Scotch 
marine  boiler  i)rol)lem. 

In  water-tube  boiler  consi ruction,  such  as  has  been  adopted 
by  the  Emergency  Fleet  Corporation,  there  is  more  oi)por- 
tunity  to  do  things  and  it  is  not  unreasonable  to  hope  that  a 
satisfacto7-y  hand-tired  furnace  for  these  units  will  be 
developed. 

H.  B.  Oati.kv.'  At  or  above  the  normal  rate  of  operation. 
tne  burning  of  soft  coal  with  the  complete  elimination  of 
smoRe,  if  not  impossible,  is  an  extremely  ditticult  jiroblem.  A 
gieat  deal,  however,  can  be  done  to  approach  this  desired  state 
of  perfection. 

Conditions  which  will  secure  proper  combustion  may,  of 
course,  be  provided  on  new  shijjs  and  we  are  led  to  expect 
well-designed  boilers,  furnaces  and  uptakes  on  the  ships  now 
building.  On  existing  vessels,  however,  unfavorable  conditions 
may  exist  with  respect  to  the  proportions  of  air  openings 
through  the  grates,  volume  of  furnaces  and  combustion  cham- 
bers, area  for  gases  through  tire  tubes  and  around  water  tubes, 
and  finally  areas  of  uptake,  breeching  and  stacks.  The  means 
for  heating  the  air  supply,  in  forced-draft  installations,  may 
have  been  inadei|uately  proportioned.  It  is  very  desirable — 
m  fact  it  is  imperative-— to  improve  these  conditions  to  the 
greatest  extent  possible.  It  is  jtrobable  that  to  correct  these 
conditions,  so  far  as  the  boiler  itself  is  concerned,  would  be 
prohibitive  on  account  of  delay  and  exjjense  in  installing  new 
boilers.  Grates,  uptakes  and  the  air-admi.ssion  channels,  how- 
ever, may  be  corrected  in  a  short  time  and  at  a  reasonable  cost. 

The  personnel  in  the  tireroom  is  a  prime  factor  in  the  suc- 
cess or  failure  of  any  boiler  plant.  It  must  be  realized  that 
the  rapid  e  pansion  of  our  shipping  rei|uires  recruiting  oi' 
men  with  little  or  no  experience  in  the  tireroom.  Great  effort 
and  e  pense  are  justified  in  giving  all  possible  training  to  the 
tireroom  crews. 

Steam  economy  is  a  big  factor  in  the  elimination  of  smoke, 
because  it  results  in  reduction  in  the  amount  of  fuel  used  and 
reduction  in  the  rate  of  combustion. 

Improvement  in  marine  steam  plants,  considering  the  pres- 
ent use  of  triple-ex])ansion  engines,  turbines,  fecdwater  heaters, 
well-lagged  steam  pipes,  etc.,  presents  fewer  oi)pi)rtunities  than 
in  other  lines.  In  the  use  of  superheated  steam,  however, 
marine  power  plants  in  this  country  are  considerably  behind 
the  merchant  marine  in  other  leading  countries.  There  are  op- 
portunities for  reducing  the  fuel  used  by  upward  of  12  per 
cent,  and  naturally  a  greater  percentage  reduction  in  the  smoke 
produced.  This  is  particularly  applicable  to  existing  ships  as 
the  necessary  installations  may  be  made  at  moderate  cost  during 
an  overhauling.  A  reduction  in  the  fuel  used  would  make  suit- 
able many  plants  that  have  restricted  areas  through  which  tlie 
gases  pass,  and   permit   of  greatly  improved   combustion. 

For  existing  ships  there  is  a  greater  reduction  in  smoke  to 
be  e  pected  by  the  more  economical  use  of  steam,  at  least 
under  present  conditions,  than  liy  any  other  means. 

M.  C.  M.  Hatch."  Soft  coal  can  be  burned  withoul  smoke 
in   marine,   as   in    all   otlier   boilers   and    furnaces,    u]i   to   the 
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point  at  which  the  furnace  volume  becomes  too  small  to  allow 
for  proper  air-mixing  ami  combustion  s|)ace  for  the  volatile 
hydrocarbons  contained  in  tlie  coal.  This  varies,  of  course, 
with  designs,  but  the  linuts  imposed  by  the  unavoidable  restric- 
tions in  designs  for  marine  work  make  it  most  ditticult  to 
force  high  ratings  from  such  boilers,  undi'r  hand-tired  con- 
ditions, without  smoke. 

The  earlier  in  the  coml)ustion  process  that  intimate  nux- 
ture  of  air  and  volatile  gases  occurs  and  the  smaller  the  volume 
of  excess  air  necessary  to  complete  combustion  and  hold 
down  furnace  temperature  to  workable  limits,  the  greater  is 
the  amount  of  coal  that  can  be  fired  (and  consumed)  per 
unit  of  time  per  \niit  of  furnace  volume  without  smoke,  and 
hence  the  higher  the  rating  which  the  boiler  can   deliver. 

Coal,  in  pulverized  form,  induces  the  desirable  intimate 
miture  of  gases  and  air  very  early  in  the  process  of  com- 
bustion and  it  has  been  shown,  as  it  is  logical  to  expect  from 
the  very  nature  of  its  burning,  that  less  total  air  is  needed 
])er  unit  weight  of  fuel,  than  with  hand  firing.  In  support 
of  this  it  lias  been  rei)eatedly,  shown,  in  locomotive  and 
stationary  practice,  that  smoky  coals  can  be  burned  smokelessly 
at  very  much  liigher  rates  of  combustion  than  possible  under 
any  other  conditions.  The  logic  of  the  case  and  the  facts  in 
Other  services  all  |)oint  to  the  conclusion  that  soft  coal,  in 
pulverized  form,  can  be  liurned  in  marine-boiler  furnaces  at 
much  higher  rates  than  will  ever  be  possible  to  attain  with 
hand  firing,  and  that  smoke  will  be  eliminated  or  very  mate- 
rially reduced.  To  just  what  point  the  furnaces  could  be 
forced,  in  any  individual  instance,  depends,  very  largely,  on 
their  fundamental  design  and  volume,  but  in  any  case  the 
smoke  tlirown  would  certainly  be  much  reduced  by  the  use  c>f 
inilverized  coal. 

Henry  KFtEisiN(;Kt;.  Perhajjs  the  best  way  of  burning  soft 
coal  in  marine  boilers  withoat  smoke  is  to  do  away  with  hand- 
fired  furnaces  and  install  mechanical  stokers  or  pulverized 
coal. 

For  smokeless  combustion,  two  requirements  are  essential : 
first,  the  volatile  matter  must  be  distilled  at  a  uniform  rate; 
second,  the  distillation  nmst  take  place  in  the  presence  of  large 
amounts  of  free  oxygen  so  that  the  volatile  matter  can  be 
l)urned  before  the  smoke  is  formed.  These  requirements  are 
not  satisfied  in  the  hand-fired  furnace.  On  the  other  hand, 
most  of  the  mechanical  stokers,  as  well  as  the  ])owdered- 
coal  furnaces,  furnish  means  of  satisfying  these  two  require- 
ments. 

In  the  hand-fired  furnace  the  distillation  is  raiiid  immedi- 
ately after  firing  and  most  of  the  volatile  matter  is  distilled 
during  the  first  half  of  the  firing  cycle.  It  is  difficult  to  supply 
enough  air  during  this  jjeriod  of  rajiid  distillation  without 
having  too  high  an  excess  of  air  after  the  distillation  has  been 
nearly  completed,  unless  the  air  supply  is  varied  in  such  a  way 
that  it  is  at  all  times  nearly  proportional  to  the  amount  of 
volatile  matter  that  is  being  distilled.  Such  variation  of  air 
would  require  close  attention  on  the  part  of  the  fireman  and  is 
hardly  practicable  aboard  a  ship  where  firemen  are  changed 
frequently. 

In  the  hand-fired  furnace  the  distillation  of  the  volatile  mat- 
ter takes  place  in  the  absence  of  oxygen,  and  the  volatile  mat- 
ter is  broken  down  by  heat  into  soot  and  light  hydrocarbons. 
The  fresh  coal  is  placed  on  to|)  of  the'^fire  and  moves  down 
towards  the  grate.  The  air  is  fed  from  below  through  the  fuel 
bed  in  the  0])posite  direction  to  that  of  the  coal.  Before  the 
air  reaches  the  distillation  zone  at  the  surface  of  the  fire,  all 
the   oxygen    is   used    uj)    i?i    burrdng   the  carbon    in    the   lower 
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layers  of  the  fuel  bed.  The  sooty  smoke  is  formed  at  the  sur- 
face of  the  fuel  bed  because  there  is  no  oxygen  to  burn  the 
volatile  combustible,  and  because  the  latter  is  subjected  to  high 
temperature;  it  is  not  formed  by  sudden  cooling. 

Most  meehanieal  stokers  feed  the  coal  into  the  furnace  at  a 
uniform  rate  so  that  the  volatile  matter  is  distilled  also  at  a 
uniform  rate.  It  is  therefore  comparatively  easy  to  adjust 
a  uniform  supply  of  air  to  the  volatile  matter  to  insure  its 
complete  combustion  without  a  too  high  excess  of  air. 

Furthermore,  with  most  of  the  mechanical  stokers  the  air 
and  the  coal  are  fed  into  the  furnace  in  the  same  direction,  so 
that  at  the  point  where  distillation  takes  place  the  air  eon- 
tains  nearly  20  per  cent  oxygen.  On  account  of  this  large 
percentage  of  free  oxygen  the  combustion  of  the  volatile  mat- 
ter proceeds  to  completion  without  deposition  of  soot. 

What  has  been  said  about  the  mechanical  stoker  is  true  of 
the  pulverized-coal  burner.  The  coal  and  air  are  fed  into  the 
furnace  together  at  a  uniform  rate  so  that  the  two  can  be  easily 
adjusted  to  the  proper  proportion.  The  volatile  matter  is 
distilled  from  the  small  particles  of  coal  while  the  latter  are 
surrounded  with  an  atmosphere  containing  nearly  20  per  cent 
of  oxygen. 

With  the  pulverized  coal  a  large  part  of  the  mixing  of  the 
combustible  with  the  air  can  be  done  outside  of  the  furnace. 
Thus  the  combustion  space  of  the  furnace  needs  to  do  only 
the  burning  and  little-  mixing.  Something  similar  to  this  is 
being  done  in  the  gasoline  engine.  Only  the  burning  is  done 
in  the  combustion  chamber,  the  mixing  being  done  in  the  car- 
buretor. High  temperature  is  of  lesser  importance.  Com- 
plete combustion  can  be  had  in  the  gas-engine  cylinder  in  spite 
of  the  fact  that  the  walls  of  the  combustion  chamber  are  water- 
cooled. 

Can-j-ing  on  the  mixing  outside  of  the  furnace  deserves  full 
consideration  in  the  case  of  marine  boilers,  because  the  re- 
striction of  space  on  board  ship  makes  large  combustion  cham- 
bers prohibitive. 


Hayi.ett  O'Neill '  (Oral).  For  the  past  two  months  I  have 
been  running  tests  of  marine  boilers  using  pulverized  coal  at 
New  Haven,  Conn.  We  have  been  able  to  burn  tliis  fuel  without 
smoke,  and  have  obtained  just  as  much  speed  and  power  as 
with  the  regular  oil-burning  equipment  aboard  this  ship.  The 
boilers  are  of  the  Xormand  express  type,  with  a  very  small 
furnace  particularly  unsuited  to  such  fuel  as  powdered  coal. 
I  believe  that  the  future  will  see  much  work  done  in  marine 
practice  in  the  way  of  substituting  coal  for  oil,  ina.smuch  as 
the  fuel  in  the  form  of  coal  will  cost  about  one-half  or  even 
one-third  what  the  oil  will  cost. 

[On  board  the  boat  mentioned  by  Mr.  O'Neill  a  mixture 
of  powdered  coal  and  fuel  oil  is  used — 32  per  cent  of  the 
mixture  being  coal,  95  per  cent  of  which  passes  through  a 
20(l-mesh  screen.  The  coal  remains  suspended  for  many 
days  without  settling  so  seriouslj'  as  to  interfere  with  opera- 
tion. The  usual  mechanical  Navy  burner  is  used  without 
alteration.  The  volumetric  heat  value  of  the  mixture  is  about 
the  same  as  that  of  the  straight  oil  with  an  avei'age  good  coal 
because  of  the  greater  density  of  the  coal.  If  this  mixture 
of  oil  and  coal  proves  to  be  successful,  it  would,  of  course, 
if  widely  applied,  go  a  long  way  tow-ard  relieving  the  con- 
sumption burden  now  imposed  on  our  fuel-oil  resources. — 
Editor.] 

John-  S.  Schumakek'  (Oral).  In  the  Assabet  mills,  May- 
nard,  Mass.,  about  twenty-one  Manning  type  boilers  were  used 
to  bum  New  River  coal.  The  furnaces  of  these  boilers  have  no 
Hrebriek,  and,  ordinarily,  considerable  smoke  was  formed  in 
the  combustion  of  the  coal.  It  may  be  interesting  to  know 
that  this  trouble  was  practically  eliminated  by  the  introduction 
of  air  above  the  fire.  The  fire  doors  were  at  first  left  on  the 
latch,  that  is,  left  open  a  trifle,  and  later,  as  a  permanent 
arrangement,  5-in.  openings  were  introduced  in  each  door. 
These  openings,  when  properly  regulated,  greatly  reduced  the 
smoke. 


4    What  Are  the  Pos.sibiHties  in  the  Direction  of  the  UtiHzation  of  Anthracite 
Wastes  ? 

What  success  have  you  had  iu  burning  anthracite  slack  or  cuhn?  Do  you  mix  it  with  soft  coal  and 
in  what  proportions?  "What  sort  of  grate  do  you  use  and  what  is  your  practice  with  regard  to  thickness  of 
fire,  draft,  rate  of  combustion?    Can  the  mixture  be  burned  in  a  stoker? 


John  E.  Muhlfeld."  The  indications  are  that  during  the 
current  coal  year  (April  1.  1918,  to  March  31,  1919),  about 
80,000,000  tons  of  anthracite  coal  will  be  mined  for  distribu- 
tion as  compared  with  77,000,000  tons  during  the  past  year, 
of  which  latter  amount  about  5,500,000  tons  were  exported. 
Of  this  year's  output  probably  25,000,000  tons  will  be  steam 
sizes,  leaving  55,000,000  tons  for  domestic  and  specialized  uses. 

New  England  alone  will  require  about  13,000,000  tons  of 
anthracite,  exclusive  of  steam  sizes,  whereas,  according  to  the 
Anthracite  Committee  of  the  United  States  Fuel  Administra- 
tion, its  allotment  is  now  placed  at  aljout  10,500,000  tons. 

The  exclusion  of  almost  one-half  of  the  48  states  in  the 
Union  from  participation  in  this  yeai-'s  anthracite-coal  pro- 
duction, and  a  shortage  of  25,000  to  50,000  men  from  the  num- 
ber normally  engaged  in  the  anthracite  mining  field,  in  com- 
bination with  the  lack  of  water  and  rail  transportation  facili- 
ties,  establishes   the   immeiliate   necessity    for   reclaiming   and 


utilizing  every  ton  of  anthracite  silt,  slush  and  culm  that  is  now 
being  produced  or  which  is  stored  above  ground. 

Consumption  of  Anthracite  at  the  Mines 
As  about  one  ton  of  anthracite  coal  is  now  consumed  at  the 
mine  iu  the  production  of  steam  to  mine  each  8  or  9  tons  pro- 
duced, the  logical  use  to  which  these  waste  sizes  should  be 
put  is  in  the  production  of  power,  heat  and  light  at  the  mines. 
By  this  procedure  useful  by-products  of  from  11,000  to  12,000 
B.t.u.  heat  value  per  pound — which  are  now  being  wasted  by 
diversion  to  streams,  back  filling  into  abandoned  mines,  or  by 
dumping  in  culm  banks,  and  which  represent  about  10  per 
cent  of  the  total  tonnage  mined — can  be  made  to  release  from 
85  to  90  per  cent  of  the  commercial-size  anthracite  that  is  now 
being  consumed  for  mine  steam  generation  for  use  in  locomo- 
tives and  at  industrial  plants  located  nearest  the  points  of 
production.     In  other  words,  in  the  production  of  Sn. 000.000 
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tons  of  domestic  and  steam  anthracite  during  the  current  coal 
year,  the  reclamation  and  utilization  of  the  silt,  slush  and 
culm  by-product  for  mine-operation  purposes  would  release 
about  8,000,000  additional  tons  of  steam-size  anthracite  that 
could  be  diverted  to  commercial  use,  and  more  than  make  up 
the  shortage  in  supply. 

It  should  be  remembered  that  the  only  cost  for  this  addi- 
tional tonnage  would  be  the  means  required  for  it.s  reclamation 
and  for  its  preparation  and  use,  as  the  labor,  material  and 
plant  for  mining  are  now  being  employed  in  its  production. 

By  pulverizing  this  by-product  anthracite  and  burning  it  in 
(suspension,  as  oil  or  gas  is  burned,  it  can  be  used  for  station- 
ary-boiler purposes  without  the  admixture  of  any  other  fuel, 
and  easily  produce  from  100  to  1.50  per  cent  of  the  rated  boiler 
capacity.  For  locomotives  it  can  be  utilized  by  mixing  60  per 
cent  with  40  jjer  cent  of  any  gas  or  soft  bituminous  slack  or 
screenings  available,  then  pulverizing,  and  burning  it  in  sus- 
jiension. 

BURN'IXG  AXTHRACITE  IX   SUSPENSION 

The  ideal  means  for  preparing  and  disbursing  this  fuel 
would  be  to  install  preparation  plants  at  the  collieries,  from 
which  both  locomotives  and  stationary  power  plants  could  be 
supplied,  thereby  relieving  railway  facilities,  locomotives  and 
cars  otherwise  required  for  its  transportation.  Such  utiliza- 
tion would  also  avoid  the  use  of  cars  and  vessels  for  hauling 
fuel  with  a  relatively  high  percentage  of  non-combustible. 
Every  ton  of  anthracite  to  be  shipped  by  rail  or  water  for 
any  considerable  distance  should  have  not  more  than  10  per 
cent  of  ash  and  impurities  and  be  of  the  best  quality  possible 
to  conserve  the  already  overburdened  transportation  facilities. 

Here  are  millions  of  tons  of  anthracite  coal  that  average 
higher  in  heat  value  than  the  average  run-of-mine  bituminous 
coal  in  Michigan,  Illinois,  Iowa,  Missouri,  Kansas,  Oklahoma, 
Texas  and  other  points  of  the  West  from  which  about  one- 
third  of  the  bituminous  coal  supply  is  now  being  produced, 
and  for  which  anthracite  by-product,  man  and  machine  power, 
mining  equipment  and  supplies  are  being  used  daily  in  its 
production,  with  the  resultant  waste  of  output  for  want  of 
installation  of  proper  means  for  its  effective  and  economical 
utilization. 

The.se  by-products  can  be  reclaimed  and  utilized  for  what 
it  now  costs  to  place  them  on  the  dump  or  to  pump  them  back 
into  the  mines,  and  by  proper  preparation  and  burning  in 
suspension — as  with  oil  or  gas — there  will  be  the  additional 
power-plant  advantages  of  reduction  of  man  power,  greater 
boiler  capacity,  better  control  of  steam  pressure,  elimination  of 
banked  fires,  decreased  ashpit  handling,  elimination  of  fire 
cleaning  and  of  metal  work  in  the  furnace,  better  combustion, 
and  lower  fuel  losses. 

Furthermore,  with  the  relatively  low  volatile  nature  of 
these  waste  by-products,  which  require  a  temperature  of  be- 
tween 550  and  600  deg.  fahr.  to  produce  combustion,  there 
will  he  no  difficulty  in  handling  or  storing  fuel  after  pulver- 
ized, in  any  manner  desired  from  the  standpoint  of  loss  of 
heat   value  or  spontaneous   combustion. 

At  present  the  bituminous  coal  supply  is  only  running  at 
from  75  to  80  per  cent  of  production,  due  largely  to  shortage 
of  from  10  to  15  per  cent  in  the  ear  supply.  As  the  anthracite 
supply  of  commercial  steam  sizes  is  also  inadequate,  unless 
some  means  is  immediately  adopted  to  provide  for  the  reclama- 
tion and  utilization  of  useful  mining  by-products,  we  can 
expect  the  same  hardships  on  the  people  and  the  manufac- 
turing industries  as  obtained  last  winter. 


W.  S.  Hachit.i,.'  The  anthracite  industry  is  located  in  the 
northeastern  part  of  the  state  of  Pennsylvania.  The  area 
underlaid  with  anthracite  is  approximately  800  square  miles. 
Roughly  the  field  is  divided  into  four  parts:  namely,  the 
northern  field,  comprising  the  Carbondale,  Scrantou,  Wilkes- 
Barre  and  Nantieoke  districts;  the  northern  middle  field,  or 
Hazleton  district;  the  southern  middle  field,  including 
Mahanoy  City,  Shenandoah,  Mt.  Carmel  and  Shamokin ;  and 
the  southern  field,  consisting  of  Lansford,  Pottsville  and 
Tremont  districts. 

In  preparing  anthracite,  there  are  two  kinds  of  waste  pro- 
duced :  first,  fine  material,  the  largest  pieces  of  which  are  no 
bigger  than  3/32  in.,  which  is  so  fine  that,  heretofore,  it  has 
been  considered  unmarketable;  second,  rock  refuse.  The 
latter  material  has  been  picked  out  during  the  process  of 
preparation.  The  production  of  culm  at  present  is  appro.xi- 
mately  TVi  per  cent  of  the  total  output. 

CuL.M  Pkoduction  in  Tons 

The  average  culm  production  from  the  beginning  of  the 
industry  to  the  present  time  (1820-1918)  is  about  15  per  cent 
of  the  tonnage  mined.  According  to  the  statistics,  the  an- 
thracite mined  and  shipped  from  1820  to  January  1,  1918, 
amounts  to  2.332,673,250  tons,  so  that  the  amount  of  culm 
produced  during  the  same  period  is  349,901,000  tons.  Out 
of  this,  about  50  per  cent  has  been  taken  into  the  mines  to 
support  the  roof  and  washed  away,  leaving  174,950,000  tons 
available  above  ground  in  the  whole  anthracite  field. 

The  rock  refuse,  which  consists  of  slate  and  l)ony  coal, 
amounts  to  approximately  10  per  cent  of  the  output,  or 
about  233,267,000  tons.  The  slate  which  occurs  in  anthracite 
measures  is  entirely  unlike  tliat  used  in  roofs,  sidewalks,  etc. 
On  the  other  hand,  it  contains  from  28  to  48  per  cent  of 
combustible  material,  while  the  bony  material  contains  from 
45  to  70  per  cent  of  combustible.  The  rock  banks,  composed 
of  slate  and  bone,  contain  at  least  50  per  cent  of  the  heat  in 
commercial  anthracite.  At  the  present,  rock  refuse  is  not 
utilized  as  fuel  in  the  anthracite  field. 

The  fine  material  which  is  locally  known  as  culm  slush,  or 
silt,  contains  70  to  85  per  cent  of  combustible  material.  It 
is  therefore  a  good  fuel,  provided  proper  means  of  burning 
it  can  be  used.  During  the  last  sixty  years,  a  large  amount 
of  experimenting  has  been  done  with  a  view  of  utilizing  this 
material. 

A  thorough  research,  relative  to  the  utilization  of  anthracite 
culm  was  made  by  the  Lehigh  Valley  Coal  Co.  in  1913,  at 
the  Spring-  Brook  boiler  plant,  near  Hazleton,  Pa. 

For  this  purpose  there  were  arranged  a  battery  of  four 
cylindrical  boilers,  33  in.  in  diameter  and  30  ft.  long;  one 
smoke  stack.  33  in.  in  diameter  and  33  ft.  high;  a  total  grate 
area  of  132  sq.  ft.,  having  air  space  of  19.8  sq.  ft.,  or  15  per 
cent  of  the  total  area. 

The  fuel  was  burned  under  forced  draft  of  i'2-in.  water 
gage.  The  mixture  consisted  of  culm  and  bituminous  coal. 
In  the  test,  the  fuel  was  fired  in  alternate  layers  of  bituminous 
coal  and  culm,  also  a  thorough  mixture  of  both  fuels  in 
various  proportions.  It  was  soon  found  that  a  thorough  mix- 
ture of  culm  with  bituminous  coal  was  the  better  method  and 
this  method  was  therefore  used  throughout  the  tests. 

Mixtures  of  Soft  Coal  and  Culm 

Tl.e  fiist  series  of  tests  consisted  of  30.  50,  and  70  per  cent 
of  run-ot-mine   coking  coal   mixed   with   70,   50  and   30  per 
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cent  of  culm  from  the  Hazletoii  Shaft  Colliery  of  The 
Lehigh  Valley  Coal  Co.  The  second  set  of  tests  consisted  of 
a  mixture  containing  pulverized  bituminous  coal.  The  big- 
gest pieces  of  soft  coal  in  the  mixture  were  not  larger  than 
2  in.  in  diameter.  Both  fuels  were  thoroughly  mixed  in  tlie 
above  proportions  by  the  use  of  shovels,  and  tired.  The 
result  of  these  tests  shows  that,  in  every  case,  the  pulverized 
bituminous  coal  produced  the  better  results. 

The  non-coking  bituminous  coal  was  also  tried  but  it  did 
not  produce  the  same  results  as  those  produced  by  the  coking 
coal.  The  reason  why  the  coking  coal  is  better  adapted  to 
mix  with  the  culm  lies  in  the  fact  that  the  coking  coal  fuses 
at  a  comparatively  low  temperature  and  the  fusion  takes  up 
the  particles  of  culm,  forming  a  homogeneous  mass  of  fuel 
which  burns  uniformly.  The  results  of  these  tests  show  tiiat 
a  mixture  consisting  of  30  per  cent  of  culm  and  70  per  cent 
of  coking  bituminous  coal  produced  a  water  evaporation  equal 
to  that  evaporated  by  the  straight  bituminous  coal.  It  was 
also  noticed  that  the  mixture  was  easier  to  burn  than  soft 
coal  alone.  This  is  due  to  the  fact  that  when  soft  coal  alone 
is  burned,  the  fuel  bed  becomes  a  liard,  coked  mass  requiring 
considerable  poking  to  effect  complete  combustion,  whereas 
in  the  case  of  the  mixture,  the  coked  fuel  is  more  easily 
handled  by  the  fireman.  It  was  also  noticed  that  the  fuel 
produced  little  smoke. 

In  September,  1917,  E.  E.  Looniis,  president  of  the  Lehigh 
Valley  Eailroad  Co.,  was  informed  by  F.  M.  Chase,  vice- 
Ijresident  and  general  manager  of  the  same  company,  about 
the  formula  of  the  mixed  fuel  with  the  view  of  burning  the 
mixture  on  stoker  engines.  It  was  then  decided  to  try  it  on 
big  freight  locomotives  running  between  Hazleton  and  Lehigh- 
ton,  a  distance  of  20  miles.  In  this  test,  the  fuel  consisted  of 
30  per  cent  culm  and  70  per  cent  of  stoker  coal  or  slack. 
The  train  was  made  up  of  50  cars  of  coal  hauled  from  Hazle- 
ton to  Lehighton  and  returned  to  Hazleton  with  (55  emjity 
cars.  There  was  no  trouble  experienced  in  the  test  and  later 
evaporation  tests  made  on  locomt)tives  using  the  mixed  fuel 
and  .straight  bituminous  coal. 

More  Steam  with  Mixed  Fuels 

The  results  of  these  evaporation  tests  showed  that  the 
mixed  fuel  jiroduced  aijproximately  HO  per  cent  more  steam 
than  straight  bituminous  coal  although  the  calorific  power 
of  the  latter  was  considerably  greater  than  that  of  the  mixed 
fuel.  This  is  due  to  the  fact  that  the  complete  combustion  of 
the  liydrocarbon  is  possible  in  the  mixed  fuel,  whereas,  in 
burning  straiglit  bituminous  coal,  the  greater  part  of  these 
valuable  hydrocarbons  are  lost  as  smoke. 

B.  S.  Murphy.  Our  plant  was  designed  to  use  the  small 
sizes  of  anthracite  coals  and  under  normal  conditions  we  have 
no  difficulty  in  doing  so  even  with  the  No.  4  or  dust.  Tlie 
increase  in  the  impurities  with  a  relative  decrease  in  calorific 
value  due  to  colliery  methods,  such  as  mining,  failure  to  wash 
in  the  larger  sizes,  such  as  No.  1,  the  large  amount  of  shale 
and  pebbles  in  the  so-called  river  coals,  dredged  coals,  etc., 
has  placed  a  different  aspect  on  the  problem;  but  one  that 
can  be  solved  successfully  for  such  plants  as  are  now  equipjied 
or  will  procure  the  necessary  equipment. 

The  coal  used  varies  from  straight  No.  1  buckwheat  to 
No.  3  and  No.  4,  the  latter,  or  dust,  using  the  recommended 
A.S.M.E.  scale,  being  that  passing  through  a  3/32-in.  opening. 
Our  so-called  No.  3  has  from  45  to  60  per  cent  dust  and 
the  No.  4  over  60  per  cent  and  up  to  85  per  cent  through 
.3/32-in.   screen. 


Influence  op  Size  of  Coal 

It  is  most  desirable  from  both  an  economic  and  operating 
.standpoint  to  adhere  to  one  size  of  coal  for  as  long  time 
periods  as  possible.  It  is  impossible  to  maintain  good 
economy  when  the  run  of  coal  for  the  boilers  changes  con- 
tinually from  the  smaller  to  the  larger  size  and  back  again, 
for  an  entirely  different  method  of  manipulation  is  necessary. 
On  the  otiier  hand,  if  tlje  fuel  is  a  well-mi  ed  one,  say  one  as 
follows:  15  per  cent  of  No.  1,  20  per  cent  of  No.  2,  40  per 
cent  of  No.  3  and  25  per  cent  of  No.  4,  and  remains  as  such, 
it  can  be  handled  well  and  in  fact  is  easier  to  handle  than  the 
No.  3  for  poor  firemen. 

The  reason  for  the  mixture  of  l)itunnnous  coal  with  the 
anthracite  is  twofold:  («)  to  act  as  a  binder  and  (/<)  to  in- 
crease the  calorific  value.  With  the  large  size,  No.  1  buck- 
wheat, onr  practice  is  to  add  no  soft  coal.  Here  we  find  that 
the  soft  coal  is  a  detriment,  forms  clinker  with  the  impurities 
and  makes  the  firing  more  ditficult. 

With  the  small  sizes  the  primary  function  with  the  good 
coals— 11,500  B.t.u.  to  12,000  B.t.u.~is  to  act  as  a  binder  to 
hold  the  fire  on  the  grates,  and  with  the  poor  coals  to  increase 
the  calorific  value  as  well. 

The  amount  necessary  to  bind  the  fuel  varies  from  5  to  10 
per  cent,  say  7.5  per  cent  as  a  mean ;  this  again  will  depend, 
however,  on  the  (juantity  of  the  No.  4  size.  The  smaller  the 
coal  particles  the  greater  the  amount  of  bituminous  required, 
until  witli  the  straight  No.  4,  say  80  per  cent,  from  15  to  20 
])er  cent  should  be  used. 

Another  use  for  the  bituminous  coal  is  the  "  building  of 
bottoms  "  in  the  fire  and  the  repairing  of  holes.  This  is 
esjiecially  true  with  the  untrained  firemen,  and  our  practice 
is  to  have  a  small  bunker  of  bituminous  on  the  flreroom  level 
wliere  the  men  can  get  a  few  scoopfuls  from  time  to  time  for 
this  |iurpose. 

B1TUJIIX0U.S  Mixing 

It  is  of  the  utmost  importance  to  haVe  the  bituminous 
well  mixed  with  the  anthracite,  for  the  better  the  mixture  the 
less  re(|uired  and  the  better  the  economy.  In  small  plants 
whei'e  the  coal  is  brought  to  the  fires  in  barrows  it  should  be 
turned  in  on  the  floor  similar  to  mixing  concrete. 

Our  practice  at  the  present  is  crude  and  consequently  does 
not  give  the  best  results.  The  coal  is  delivered  in  hopper- 
bottom  cars,  a  predetermined  number  of  buckets  of  bituminous 
is  added  from  a  storage  pile  on  top  of  the  car,  by  means  of 
a  locomotive  crane.  The  coal  is  then  dumped  on  conveying 
belts  delivering  the  mixture  to  a  crusher  and  thence  to  the 
overhead  bunkers.  In  the  summer  this  method  works  fairly 
well,  but  in  the  winter,  with  the  coal  frozen,  the  soft  coal 
may  be  delivered  to  the  bunkers  some  30  or  40  min.  before 
the  coal  in  the  car  is  all  unloaded,  because  the  pockets 
thaw  first  and  the  soft  coal  goes  through  a  long  while  before 
the  ends  of  the  car  tliaw  enough  to  flow.  This  results  in  un- 
even distribution  about  the  boilers,  some  chutes  having  far 
too  much  soft  and  others  not  enough.  Here  again  the 
emergency  bunkers  on  the  fireroom  level  come  into  play. 

An  element  that  enters  into  hand  firing  of  small  anthracite 
sizes  is  the  vast  formation  of  soot  or  flue  ashes.  It  is  neces- 
sary to  carry  considerable  draft  and  the  result  is  that  some 
of  the  combustion  is  similar  to  that  of  powdered  fuel;  it 
never  reaches  the  grates  after  leaving  the  fireman's  shovel, 
it  either  ignites  and  burns  in  the  air  or  is  brought  over  to  the 
rear  connections  in  the  form  of  coke.  The  greater  the  rating, 
the  larger  the  soot   deposits  due  to  the  greater  draft  neces- 
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sary ;  but  even  working  the  boilers  at  light  loads,  a  very  large 
amount  is  formed.  Our  boilers  were  designed  with  this  in 
view  and  have  a  large  space  in  back  of  the  bridge  wall  to 
allow  this  soot  to  accumulate,  and  soot  pipes  extending  down 
into  tlie  ash  cellar  to  allow  it  to  run  directly  into  the  ash  cars ; 
our  economizers  are  also  equipped  with  soot  pipes  for  this 
purpose.  With  the  No.  4  coal  and  insufficient  soft  coal  in  the 
mixture,  we  will  build  up  soot  four  or  five  tubes  high  between 
cleanings  of  soot  hoppers,  or  in  six  hours. 

To  give  an  idea  of  the  magnitude  of  this,  we  have  had 
months  when  the  weiglit  of  the  soot  removed  was  10  per  cent 
of  the  weight  of  the  coal  tired;  this  is  exceptional,  and  it 
should  be  from  6  to  7  per  cent.  It  may  be  of  interest  to 
note  that  at  times  an  analysis  of  the  soot  shows  a  slighth' 
higher  calorific  value  than  the  coal  it  was  made  from,  due 
to  the  fact  that  the  soot  is  principally  coked  coal  without 
impurities.  We  have  attempted  to  burn  this  but  with  no 
success.  However,  if  a  small  briquetting  plant  with  a  cheap 
binder  were  available,  it  could  be  done  successfully.  The 
soot  formed  by  the  stoker  is  naturally  but  a  small  percentage 
of  that  in  the  hand-fired  boiler. 

The  gates  are  the  inclined  dumping  type,  with  an  area  of 
190  sq.  ft.  per  boiler  of  900  hp.  The  air  si)aces  are  20  per 
cent  with  one  and  9  per  cent  with  the  other. 

Thickness  of  Fire 

Our  practice  is  to  carry  as  thin  a  fire  as  possible  without 
danger  of  blowing  through  and  forming  holes.  The  thickness 
of  fire  hinges  on  the  formation  of  a  good  bottom  after  clean- 
ing, say  about  3  to  5  in.  thick,  and  then  building  up  as  slowly 
as  possible.  We  clean  before  the  service  hour  and  start  clean- 
ing again  as  soon  as  the  peak  is  over,  some  two  hours  if  the 
fires  will  stand  that  long.  The  thickness  of  the  fires  at  the 
time  of  cleaning  is  proljlematic,  depending  on  the  load 'carried 
and  the  coal;  we  have  had  them  from  20  to  24  in.  or  even 
heavier,  but  16  to  18  in.  will  be  nearly  an  average. 

The  amount  of  draft  available  is  of  the  utmost  importance 
as  it  is  impossible  to  use  the  small  sizes  without  a  high  ashpit 
Ijressure.  At  our  Terminal  Building  in  New  York  we  can 
carry  the  normal  load,  somewhat  below  boiler  rating,  with 
natural  draft,  but  here,  on  account  of  the  great  height  of 
the  stack,  about  320  ft.  above  the  top  of  the  grate,  we  have 
an  unusual  condition :  when  the  boilers  are  brought  to  rating 
the  natural  draft  has  to  be  augmented  by  blowers.  At  the 
Jersey  City  Power  Station  we  use  from  2^/2  to  3-in.  water 
gage  between  loads  and  from  4  to  7  in.  during  the  peaks, 
depending  upon  load  and  condition  of  fire. 

The  rate  of  combustion  varies  with  the  load  and  coal. 
During  our  peak  hours,  with  poor  coal  we  burn  from  40  to 
60  lb.  per  sq.  ft.  per  grate  per  hr.,  while  for  tb.e  whole 
24  hr.  the  rate  will  be  from  20  to  25  lb. 

We  liave  but  one  stoker  installed  at  the  present,  a  Coxe 
(chain  grate),  but  we  are  now  equipping  all  of  our  hand- 
fired   l)oilers   with   this   type   of  stoker. 

Handling  Frozen  Coal  or  Fine  Grades 

An  important  consideration  in  the  use  of  culm  for  fuel 
is  the  thawing  of  coal  during  ,the  winter  months  if  the  coal 
is  delivered  to  the  plant  in  cars.  On  account  of  its  com- 
pactness the  moisture  freezes  to  a  hardness  equal  to  that  of 
lean  cinder  concrete  and  a  dull-point  chisel  is  necessary  to 
cut  it.  If  a  thawing  house  is  not  available,  special  provisions 
will  have  to  be  made.  Our  practice  is  to  use  from  8  to  12 
thawing  pipes  per  car,  l^i-in,  extra  heavy  pipe  fittings  with 
cap  and  tee  at  upper  end,  a  drive  point  at  the  lower  end  and 


the  lower  portion  of  the  pipe  above  the  drive  point  perforated 
witli  a  large  number  of  small  holes.  The  pipes  are  entered 
in  the  top  of  the  pile  in  the  car  and  after  the  thawing  begins 
are  driven  down  from  time  to  time  with  a  wooden  maul. 
The  pipes  connected  in  series  are  fed  with  140-lb.  super- 
heated steam.  It  requires  from  two  to  six  hours  for  tiiis  and 
then  the  car  is  brought  over  the  unloading  hopper.  The  car 
hopper  will  be  iced  so  badly  that  it  also  will  have  to  be 
thawed,  especially  the  operating  mechanism.  To  do  this  we 
use  portable  nozzles  made  up  of  three  1-in.  pipes  clamped 
together  with  a  common  steam  connection  to  a  rubber  steam 
hose,  the  outlets  of  the  pipes  staggered  to  make  an  equilateral 
triangle  and  bent  at  right  angles  to  the  body  of  the  pipe. 
This  will  thaw  the  car-door  mechanism  within  a  few  minutes, 
so  that  the  doors  can  then  be  opened.  The  worst  frost  will  be 
found  here  on  account  of  the  drainage  accumulation  at  the 
low  parts,  but  about  ten  minutes  with  two  nozzles  will  start 
the  coal  running  in  the  worst  car,  opening  a  hole  to  the  top 
of  the  car  and  allowing  the  coal  thawed  by  the  top  pipes  to 
run  out.  It  must  be  borne  in  mind,  however,  that  this  will 
require  a  large  amount  of  steam;  we  find  this  equivalent  to 
10  tons  of  coal  per  24-hr.  day  for  from  12  to  18  cars  un- 
loaded. It  is  also  necessary  to  have  quite  a  gang  of  men 
working  in  the  car;  we  use  from  4  to  8  to  the  car  because 
considerable  picking  is  necessary  where  the  coal  adheres  to 
the  metal  sides  of  the  car. 

Storage  of  Anthracite  Coal 

We  attempt  to  keep  from  13,000  to  14,000  tons  of  small- 
size  anthracite  in  storage  at  all  times  and  find  that  there  is 
no  deterioration  after  at  least  two  years'  storage.  The  greater 
part  of  our  coal  is  stored  outdoors  and  this  does  not  change 
at  all.  Some  2,000  tons  have  been  stored  for  one  year  in 
overhead  storage  bunkers  where  the  summer  temperature  be- 
comes \ery  high.  When  we  had  occasion  to  use  it  last  winter, 
it  had  naturally  become  very  dry  and  powdery  and  formed 
somewliat  more  soot  than  the  new  coal;  otherwise  it  gave 
satisfaction. 

W.  G.  Diman.'  We  have  at  the  plant  of  the  Amoskeag 
Manufacturing  Company  185  Manning  boilers  of  which  169 
are  running  today;  all  boilers  are  fitted  with  Jones  underfeed 
stokers.  About  two  years  ago  we  began  to  get  small  quantities 
of  anthracits  screenings  and  refuse;  the  amount  has  been  in- 
creasing until  we  are  now  burning  hard  coal  of  No.  2,  No.  3 
and  bird's-eye  sizes  straight  under  135  boilers,  and  hard  coal 
mixed  with  a  small  percentage  of  soft  coal  under  the  other 
boilers. 

W^hen  we  began  to  receive  the  hard  coal  we  experimented 
with  various  mixtures,  but  finally  used  the  fuel  straight  on 
each  to  get  comparisons  of  the  various  grades  to  assist  us  in 
buying.  W^e  found  that  with  the  regular  installation  of  the 
Jones  stoker  the  coal  was  pushed  over  on  to  the  dead  plates  and 
lay  idle  there  with  no  chance  for  air  to  mix  and  consume  the 
coal.  When  the  buckwheat  was  hot,  it  acted  like  sand  and  the 
tuyere  blocks  on  the  side  of  the  retorts  had  a  tendency  to  blow 
the  coal  over  to  the  side  and  pile  it  up.  In  order  10  make  an 
even  fire  and  to  get  better  distribution  of  air  for  burning,  we 
put  in  pin-hole  dead  plates  with  about  270  i/4-in.  holes,  or  a 
total  increased  air  area  of  about  14  in.  The  plates  wei'e  not 
faced  off  but  were  rough  castings,  whicii  allowed  considerably 
more  air  to  get  into  the  fire.  I  think  still  better  results  would 
be  obtained  if  we  cut  off  some  of  the  air  spaces  in  the  tuyere 
blocks  and  added  air  space  in   the  dead   plates.     This  would 
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reduce  the  open  spaces  in  the  bed  caused  by  the  tuyeres' 
blowing  away  the  coal  and  produce  a  more  even  fire.  Some  of 
the  coal  drops  into  the  pits,  which  have  to  be  cleaned  out  to 
prevent  their  burning  and  forming  explosive  gases. 

We  carry  a  light  fire,  about  6  in.  to  8  in.  thick,  which  allows 
the  air  to  get  through.  About  2  in.  water  pressure  is  canied 
at  the  tuyere  blocks  and  no  draft  in  the  uptake.  We  bum 
about  600  lb.  of  coal  per  hour  or  about  26  lb.  of  coal  per  sq.  ft. 
of  grate.  The  larger  the  grate  and  the  easier  the  tire  is  run, 
the  better  the  results. 

We  have  had  to  run  anthracite  coal  as  high  as  25  per  cent 
in  ash.  When  doing  this  we  have  considerable  trouble  with  the 
fires  and  handling  the  ashes.  We  find  that  the  more  we  handle 
the  fires  the  greater  the  loss.  We  cannot  get  efficient  results 
out  of  coal  containing  much  more  than  20  per  cent  ash  and 
if  we  should  get  coal  containing  40  per  cent  ash  it  would  be 
useless  to  us.  In  view  of  the  transportation  problem  and 
freight  rates,  the  place  to  burn  any  coal  having  about  25  to  30 
per  cent  ash  is  at  the  mines,  where  they  can  equip  to  burn  the 
specific  fuel  which  is  produced. 

The  following  notes  show  what  results  we  obtained  from  our 
tests,  all  of  which  ran  12  hours.  Each  lot  received  is  tested 
before  and  during  shipment  to  see  if  its  quality  compares 
favorably  with  other  coal  of  the  same  kind. 

An  average  of  20  tests  of  straight  soft  coal  of  different 
qualities  gave  an  efifieieney  of  76  per  cent  with  an  evaporation 
from  and  at  212  deg.  per  lb.  of  dr>-  coal  of  10.7  lb.  The  ash 
averaged  8  per  cent.  These  tests  were  made  without  any  per- 
forations in  the  dead  plates. 

One  test  of  mixture  made  with  two-thirds  soft  coal  and  one- 
third  buckwheat  gave  an  efficiency  of  74.7  per  cent  with  an 
evaporation  of  9.93  lb.  from  and  at  212  deg.  per  lb.  of  dry 
coal :  and  the  ash  averaged  11.4  per  cent.  This  gave  a  good 
fire  but,  of  course,  required  a  little  more  work  and  attention 
from  the  firemen.  The  load  could  be  easily  carried  under  these 
conditions. 

An  average  of  two  tests  of  mixture  made  with  one-half 
bank  coal  and  one-half  soft  coal  gave  the  following  results : 
efficiency,  58.3  per  cent,  evaporation  from  and  at  212  deg.  per 
lb.  of  dry  coal,  6.97  lb. ;  ash,  19.73  per  cent.  This  coal  was 
somewhat  dirtier  than  the  average  and  required  considerable 
work  from  the  firemen.  We  burned  about  670  lb.  of  coal  per 
hour  and  ran  about  93  per  cent  of  the  boiler's  rating.  The 
results  of  all  our  tests  with  culm  prove  that  it  is  much  below 
buckwheat  and  smaller  sizes  in  evaporation  and  the  only  way 
to  get  it  on  a  basis  with  buckwheat  is  to  increase  the  soft  coal 
percentage,  which  of  course  increases  the  mixture  price.  It 
would  take  three  parts  soft  to  two  parts  culm  to  equal  two 
parts  buckwheat  and  one  soft. 

An  average  of  two  tests  made  with  a  mixture  of  two- 
thirds  buckwheat  and  one-third  soft  coal  gave  an  efficiency 
of  66.2  per  cent  with  an  evaporation  of  7.96  lb.  of  water  from 
and  at  212  deg.  per  lb.  of  dry  coal ;  ash,  14.83  per  cent.  These 
two  tests  were  made  on  a  little  better  grade  of  bank  coal. 
We  burned  676  lb.  of  coal  per  hour,  and  obtained  95.1  per 
cent  of  the  builder's  rating.  The  boilers  are  of  150  hp.  each. 
We  used  a  draft  in  the  tuyere  blocks  of  1.59  in.  and  0.07  in. 
in  the  uptake.  When  burning  this  mixture,  the  fire  burns  well 
but  needs  close  attention.     A  light  fire  must  be  carried. 

An  average  of  eleven  tests  of  anthracite  refuse,  which  in- 
cludes bank  coal  and  culm  ( no  soft  coal  used ) ,  gave  the  follow- 
ing results :  efficiency  55.7  per  cent,  evaporation  from  and  at 
212  deg.  per  lb.  of  dry  coal,  6.75  lb. ;  ash  averaged  17.8  per 
cent.  We  consumed  628  lb.  of  coal  per  hour,  obtained  an  aver- 
age of  78.4  per  cent   of  the   builder's   rating  and   used  1.86 


in.  of  water  pressure  at  the  tuyeres.  This  was  an  experi- 
mental mixture  made  to  see  what  it  would  do. 

An  average  of  seven  tests  with  prepared  anthracite  screen- 
ings of*  Xo.  2  and  No.  3  buckwheat  and  bird's-eye  without 
any  soft  coal  gave  the  following  results :  efficiency  59  pet 
cent,  evaporation  from  and  at  212  deg.  per  lb.  of  dry  coal, 
7.47  lb. ;  ash  averaged .  14.5  per  cent.  We  consumed  742  lb. 
of  coal  per  hour,  obtained  96.7  per  cent  of  the  builder's  rating 
and  used  1.73  in.  of  water  pressure  at  the  tuyere  blocks. 

We  made  one  test  using  one-half  culm  and  one-half  buck- 
wheat, which  gave  an  efficiency  of  53.2  per  cent  and  obtained 
an  evaporation  of  6.13  lb.  from  and  at  212  deg.  per  lb.  of  dry 
coal.  The  ash  averaged  2iy2  per  cent.  We  consumed  680  lb. 
of  coal  per  hour  and  obtained  72  per  cent  of  the  builder's 
rating.  To  do  this  we  used  1.87  in.  di'aft  at  the  tuyeres.  The 
culm,  of  course,  has  a  tendency  to  pull  the  buckwheat  down. 

In  order  to  burn  anthracite  screenings  and  refuse  success- 
fully under  our  conditions,  a  Coxe .  stoker  specially  built 
for  this  grade  of  coal  should  be  used,  or  a  small  amount  of  soft 
coal  must  be  mixed  in.  This  mixture  must  be  maintained  at  all 
times  and  the  better  the  mixture  the  better  the  results  of  com- 
bustion, for  the  successful  burning  depends  entirely  on  the 
mixture.  In  our  case  the  coal  is  dumped  in  as  it  comes  and 
we  have  to  take  it  as  it  comes.  It  cannot  be  burned  success- 
fully by  having  a  run  of  saj'  two  hours  on  hard  coal  and  then 
a  run  with  a  mixture  of  hard  and  soft  coal.  The  whole  thing 
is  to  have  a  uniform  mixture  in  order  to  make  a  steady  fire. 

Some  of  the  buckwheat  clinkers  and  some  of  it  will  break 
up  into  smaller  pieces,  mixing  with  the  fire,  which  makes  it 
hard  to  clean.  The  fire  should  not  be  disturbed  any  more 
than  possible.  It  is  not  good  judgment  to  use  a  slice  bar  more 
than  is  necessary.  The  fires  should  be  kept  medium  and  the 
hoe  should  at  all  times  be  able  to  touch  the  grate.  When  hot, 
this  class  of  coal  resembles  sand  and  a  hoe  can  easily  move 
it  when  necessary  and  handle  the  dirt.  The  lighter  the  fire,  the 
better  are  the  results.  Unless  the  firemen  are  watched  they 
tend  to  carry  heavy  fires  with  more  draft.  With  an  8-in.  fire 
we  can  easily  burn  1000  lb.  of  coal  per  hour  using  a  2-in.  draft 
at  the  tuyeres.    The  coal  should  run  as  even  in  size  as  possible. 

We  can  burn  screenings  successfully  if  we  obtain  20  per 
cent  soft  coal.  It  is  more  economical  to  burn  straight  soft  coal 
than  screenings,  unless  the  equipment  is  installed  for  the  burn- 
ing of  this  class  of  coal.  Two  years  ago  last  April  we  ran 
on  soft  coal  only.  We  burned  that  month  10,352  tons  of  coal 
as  against  13,689  tons  of  practically  hard  coal  (about  20  per 
cent  of  soft  coal)  this  last  April.  Our  steam  load  this  year 
was  369,512  kw.  hours  less  for  the  month  of  April,  or  about 
12  per  cent  of  the  total  steam  load. 

If  we  take  hard  coal  at  $6.25  per  ton  and  soft  at  ■flO  it 
would  make  the  balance  in  favor  of  soft  coal,  provided  the 
load  was  the  same  and  we  took  into  consideration  the  added 
cost  for  boiler-house  labor  and  handling  ashes. 

We  recently  got  a  cargo  of  Dominion  coal  which  apparently 
is  high  in  volatile.  We  burned  this  with  buckwheat,  a  quarter 
of  Dominion  soft  coal  and  the  rest  buckwheat,  and  we  secured 
the  best  results  that  we  have  ever  had.  Dominion  coal  burned 
straight  is  poor  coal  because  it  clinkers  badly,  but  it  has  a 
tendency  to  mix  with  anthracite,  and  the  anthracite  holds 
down  the  volatile  elements. 

William  P.  Frey.'  There  is  only  one  kind  of  anthracite 
waste,  and  that  is  material  containing  35  per  cent  or  more  of 
incombustible,  be  it  chestnut  coal  or  Xo.  4  buckwheat.     Since 
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the  development  of  the  process  of  cleaning  No.  .4  buckwheat 
(through  Vs-in.  round  mesh  and  over  tV-in.  round  mesh)  and 
Xo.  5  buckwheat  (through  i\-in.  round  mesh)  these  two  prod- 
ucts have  gained  a  fii-m  foothold  and  have  come  to  stay. 

Xo.  3  buckwheat  and  No.  4  buckwheat  are  two  excellent 
stoker  fuels,  if  there  is  a  proper  stoker  installation.     No.  5 
buckwheat  is  too  light  for  stoker  firing  and  should  be  briquet- 
ted.    To  the  users  of  soft  coal,  hand-  or  stoker-fired  furnaces, 
I  cannot  too  strongly  recommend  mixing  No.  3  buckwheat  or 
No.  4  buckwheat  with  their  bituminous  coal.    The  curves,  Figs. 
6  and  7,  clearly  indicate  the  possibilities  of  these  mixtures  for 
stoker  practice  although  thej'  pertain  only  to  hand-firing  prac- 
tice.   All  prices  are  based  on  the  following  scale: 
Buckwheat  No.  1 — $4.10  per  long  ton  f.o.b.  mines 
Buckwheat  No.  2 — $3.30  per  long  ton  f.o.b.  mines 
Buckwheat  No.  3 — $2.15  per  long  ton  f.o.b.  mines 
Buckwheat  No.  4 — $1.25  per  long  ton  f.o.b.  mines 
Buckwheat  No.  5 — $1.00  per  long  ton  f.o.b.  mines 
Uncleaned  Silt — $0.65  per  long  ton  f.o.b.  mines 
Bituminous  run  of  mine — $3.40  per  short  ton  f.o.b.  mines. 

Firing  op  Anthracite  Buckwheats 

Table   7   represents   the   attempt  to   tabulate   in   an   easily 
understandable  form  the  practical  operating  condition  of  in- 
dustrial power  plants  with  highly  varying  loads.     As  it  was 
found  that  a  rate  of  combustion  of  25  lb.  of  dry  coal  per  sq. 
ft.  grate  surface  was  very  economical  for  all  sizes,  this  rate 
was  adhered  to  as  closely  as  possible  by  adjusting  the  speed  of 
the  grates  and  the  air  supply.    As  a  rough  guide  for  the  boiler 
operatives  the  blowers  have  to  be  set  to  deliver  20  cu.  ft.  of  air 
per  maximum  horsepower.    The  air  control  goes  hand  in  hand 
with  the  CO,  recorder  readings  that  read  12  per  cent  on  the 
average  and  the  stack  temperatures  which  are  to  be  kept  below 
500  deg.  fahr.    If  the  stack  temperatures  are  high,  the  speed 
of  the  grate  must  be  increased,  the  thickness  of  the  coal  fuel 
bed  reduced,  the  air  pressure  under  the  grate  lowered,  but 
the  rate  of  combustion  maintained  as  constant  as  possible.    It 
is  very  important  to  understand  that  the  figures  given  in  the 
column  for  grate  travel  in  feet  per  hour  are  relative  to  25  lb. 
of  coal  per  sq.  ft.,  which  means  that  if  the  grate  runs  at  16.2 
ft.  in  case  of  No.  3  buckwheat,  the  bed  must  be  carried  6  in. 
thick.     If  it  is  desired  to  cany  only  4  in.  the  speed  of  the 
grate  must  be  increased  6   :  4  =  1.5  times  to  keep  the  same 
rate  of  combustion.  It  has  to  be  understood,  too,  that  25  lb.  per 
sq.  ft.  is  by  no  means  the  highest  possible  rating.    The  maxi- 
mum rating  obtainable  according  to  our  experience  is: 
No.  1  Buckwheat — 40  lb.  per  square  foot  per  hour 
No.  2  Buckwheat — 35  lb.  per  square  foot  per  hour 
No.  3  Buckwheat — 30  lb.  per  square  foot  per  hour 
No.  4  Buckwheat — 27  lb.  per  square  foot  per  hour 
Uncleaned  silt  and  No.  5  Buckwheat — 25  lb.  per  square  foot 
per  hour  or  less. 
These  figures  apply   to  a   Coxe  stoker  with  7  per  cent  air 
space  in  the  grate. 

Good  practice  will  keep  the  air  pressures  in  the  tuyeres  as 
near  as  possible  to  1  in.  at  the  stoker  front,  graduating  down 
to  0.2  in.  at  the  refuse  end  of  the  grate. 

The  operating  equipment  includes :  automatic  f eedwater  and 
damper  regulators,  recorders  of  steam  flow,  CO.,  feedwater 
temperature,  steam  pressure,  and  stack  draft;  draft  gages 
and  long-distance  thermometers. 

Firing  op  Anthr.\cite  and  Soft  Coal  Mixed 
Buckwheats  No.  3  and  4  are  well  adapted  for  mixing  with 


soft  coal  if  they  are  clean  and  the  mixing  is  well  done.  These 
two  conditions  are  absolutely  essential  and  cannot  be  empha- 
sized enough.  The  method  of  firing  need  not  be  changed,  al- 
though there  should  be  a  tendency  to  fire  thin  and  to  damp  off. 
The  green  coal  should  be  throwii  on  when  the  fire  is  white  hot, 
after  leveling,  for  instance,  and  then  there  will  be  a  very  pro- 
nounced coking  effect  that  will  bake  the  No.  4  buckwheat  to  a 
coarsely  granulated  fuel  of  about  pea-coal  size.  The  fire  must 
be  kept  loose  at  all  times  and  will  stand  very  hard  blowing. 


Base  of  Comparison  25  lb.  of  Combusfibls 
burned  per  5q.  Ft  of  Qrafe 


10,500  10,000  Btu,  per  Lb. 

J    Uncleaned  Silt 


Buckwheat  Coal 


Fig.  (i     Perfokmances  to  be  Expected   with   Various   Buck- 
wheat Grades 
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Performances   with  Mixtubes  of  No.  4  Buckwheat 
and  Soft  Coal.  Hand-Fiked 


Almost  any  good  grade  of  grate  bar  is  suitable,  up  to  about 
%-in.  openings,  provided  enough  kindling  is  left  on  the  grate 
after  cleaning  to  cover  the  grate.  The  most  gratifying  fea- 
ture of  the  mixture  burning  is  that  it  does  away  with  all  hard 
clinkers,  which  is  especially  welcome  in  stoker  practice,  par- 
ticularly in  underfeed  stokers. 

The  curves  in  Fig.  7  above  show  the  results  obtained  in 
burning  soft  coal  mixed  with  No.  4  buckwheat  in  a  hand-fired 
Newburgh  fire-tube  boiler.  The  rate  of  combustion  (amount 
of  coal  to  be  shoveled)  was  kept  constant.  All  coal  was 
crushed  to  smaller  than  iy2-in.  round  mesh. 

Briquetting  op  Anthracite  Waste 

Either  No.  4  buckwheat,  or  No.  5  buckwheat,  or  the  two 
mixed,  or  uncleaned  silt,  can  be  briquetted  successfully.  An- 
thracite briquetting  has  passed  the  stage  of  experimentation. 
The  binder  material  is  available,  and  with  the  concurrence  of 
all  concerned,  not  a  pound  of  anthracite  waste  should  go  down 


628 


ECONOMICAL  USE  OF  FUEL 


The  Journal 
Am.Soc.M.E. 


the  rivers  again.  That  briquettiiig  is  a  commercial  success  is 
proven  by  the  fact  that  it  raised  the  price  of  No.  5  buckwheat 
from  65  cents  to  $1,  leaving  still  a  small  margin  of  protit,  and 
by  the  ever-increasing  output  of  our  Lansford  e.xperimental 
plant,  which  shows  the  following  tonnage  figures : 

1915—   3983  tons 

1916—11,194  tons 

1917—31,034  tons 
Jan.  to  April  30th,  1918—18,500  tons 

TABLE^7  OPERATIXG  RESULTS  OF  ANTHR.\CITE  BUCICWHEATS 

7oO-Hp.  M.ixiM  Boiler — Coxe  Traveling  Grate.    Average 
Steam  Pressure  125  Lb. 


Average  hp.  of  test 

Maximum  hp.  of  test 

Average  per  cent  ratiag 

B.t.u.  per  lb.  of  dry  coal 

Combined    efficiency    of    boiler, 

furnace  and  grate,  per  cent... 

Equivalent  evaporation  from  and 

at  212  deg.  per  lb.  of  dry  coal,  lb 

Dry  coal  consumed  per  hp.  per 

hr,  lb 

Dry  coal  per  sq.  ft.  grate  surface 

per  hr,   lb 

Boiler  hp.  per  sq.  ft.  grate  surface. 

Grate  travel  in  ft.  per  hr 

Cost  per  hp.  per  hour  in  cents. . . 


No.  1 
Buck- 
wheat 


1500 

1750 

200 

12250 

74 

9.35 

3  69 

25 
6.8 
16.6 
0.67 


No.  2 
Buck- 
wheat 


1395 

1600 

186 

12000 

70 

8.77 

3.93 

25 
6  36 
16  5 
0  58 


No.  3 
Buck- 
wheat 


1200 

1400 

160 

11500 


4.48 

25 
5,5 
16  2 
0  43 


No.  4 
Buck- 
wheat 


1010 

1100 

134 

11000 

61 

6,9 

5,00 

25 
4,9 
15  2 
0  27 


Un- 

cleaned 

Silt 

495 

650 

66 

10000 

45 

4  6 


25 
3  3 
11.1 
0.21 


Note— Last  6gures  correspond  to  prices  at  the  mines  and  have  to  be  ad- 
iu.^ted  to  meet  the  various  freight  rates. 

Conclusion 

To  the  careful  reader  it  will  t)e  evident  from  the  preceding 
that  it  is  not  only  desirable  to  burn  cleaned  No.  4  buckwheat, 
but  it  is  at  the  same  time  most  economical  if  ample  grate 
capacity  is  provided;  and  there  will  go  hand  in  hand  with  it  the 
preparation  of  No.  4  buckwheat,  and  the  washing  and  concen- 
trating of  No.  5  buckwheat,  which  can  be  briquetted  to  a  very 
valuable  fuel,  relieving  some  of  the  domestic  sizes.  But  the 
results  obtained  show  still  more  conclusively  how  important 
it  is  to  use  proper  methods  of  firing  and  mixing,  and  the  prime 
importance  of  keeping  the  market  free  from  all  fake  products 
of  unclean  No.  4  or  No.  5  buckwheat,  uncleaned  silt,  or  low- 
grade  briquets. 

G.  H.  Sharpe.'  The  Derby  Gas  Co.,  Derby,  Conn.,  en- 
deavor to  provide,  during  the  season  of  open  navigation  on 
the  Housatouic  Eiver,  an  ample  reserve  stock  of  bituminous 
coal  to  carry  the  electrical  department  through  the  winter  and 
early  spring.  The  demands  duruig  the  past  winter  exceeded 
the  estimate,  owing  to  the  emergency  power  supplied  to 
Waterbury,  Conn.,  and  to  tide  over  it  was  decided  to  accept 
an  offer  of  about  11,000  tons  of  No.  2  and  No.  3  buckwheat, 
on  wliich  deliveries  started  in  the  latter  part  of  March.  The 
11,000  tons  were  ])urchased  under  three  contracts,  the  average 
analysis  of  which  is  about  as  follows : 

Ash,    per   cent 20.52 

Moisture,   per  cent 8.20 

B.t.u.   dry    11,587 

B.t.u.   as  received 10,638 

An  average  of  700(1  lb.  of  buckwheat  is  loaded  from  the 


storage  pile  into  a  truck,  and  the  truck  is  then  fiOed  up  with 
bituminous,  giving  about  55  per  cent  of  buckwheat  per  load. 
This  is  dumped  at  the  power  station,  passing  through  a  crusher 
and  conveyor,  and  into  the  bunkers,  resulting  m  a  uniform 
mixture.  From  the  overhead  bunkers,  the  coal  is  delivered 
through  a  traveling  weigh  larry  to  multiple-retort  underfeed 
stokers  serving  two  600-hp.  Babcock  and  Wilcox  boilers.  The 
mixture  is,  as  stated,  about  55  per  cent  No.  2  and  No.  3 
buckwheat. 

The  fire  carried  is  much  thinner  than  with  bituminous,  and 
with  a  2V2-  to  3-in.  draft.  The  output  of  the  boiler  is  reduced 
because  of  the  lower  heat  value  of  the  fuel. 

The  cliukei's  and  ash  are  increased,  resulting  in  a  marked 
increase  in  cost  of  operation,  as  ashes  are  loaded  by  hand 
to  trucks,  pending  completion  of  the  new  boiler  room;  but 
clinkers  are  more  easily  broken,  so  that  less  coke  is  lost  in 
cleaning  the   dumping  grate. 

We  are  burning  2.20  to  2.21  Hi.  of  coal  per  kw-hi-.  at  the 
switchboard,  with  a  maximum  output  of  6800  kw.  and  an 
average  of  between  5000  and  5500  kw..  giving  an  overall 
plant  efficiency  of  about  11.9  per  cent. 

The  buckwheat  costs  -$1  less  than  the  bituminous,  but  the 
increased  cost  of  ash  disposal  and  lower  heat  value  do  not 
warrant  additional  purchases.  The  stokers  handle  the  55  per 
cent  mixture  readily,  and  I  have  no  doubt  that  we  could  have 
made  an  equal  showing,  based  on  heat  values,  with  75  per 
cent  or  even  85  per  cent  of  buckwheat. 

R.  Sanford  Riley'  (Oral).  We  in  the  stoker  business  who 
are  primarily  interested  in  the  burning  of  bituminous  coal  are 
frequently  asked  as  to  the  amount  of  anthracite  coal  that  may 
be  mi.xed  with  bituminous.  To  answer  this  question  intelli- 
gently, we  should  know  the  characteristics  of  both  the  bi- 
tuminous coal  and  of  the  anthracite  coal  that  the  questioner 
has  in  mind.  The  proportions  mentioned  by  the  previous 
speakers  are  verj-  good :  we  find  that  up  to  30  per  cent  of 
anthracite  may  be  used. 

Nearly  all  stoker  manufacturers  are  advocating  the  necessity 
for  large  stokers.  We  think  that  the  stoker  is  really  the  limit- 
ing factor.  The  maximum  of  stoker  capacity  should  be  put 
under  the  boiler.  The  reason  for  this  is  that  the  boiler  invest- 
ment cost  per  horsepower  is  very  much  greater  than  that  of 
the  stoker.  I  would  like  to  emphasize  that  the  mixture  of 
anthracite  and  bituminous  must  be  thorough;  one  cannot  burn 
first  a  ])ateh  of  anthracite  and  then  a  patch  of  bituminous. 

E.  B.  Wesson"  (Oral).  We  have  a  small  Manning  boiler 
plant  which  we  fire  one-half  anthracite  and  one-half  bituminous; 
and  we  mix  the  coal  by  taking  the  small  industrial  dump  cars 
and  filling  them  half  full  of  anthracite,  and  then  at  the  other 
end  of  the  trestle  filling  them  with  bituminous.  The  cars  are 
then  dumped  on  the  boiler-room  fioor. 

J.  M.  Spitzglass''  (Oral).  It  is  surprising  that  in  all  this 
discussion  so  far  the  boiler  has  been  treated  as  a  consumer,  and 
a  bad  consumer  at  that.  It  seems  to  be  overlooked  that  the  de- 
jiartments  that  use  steam  should  be  checked  as  to  the  use  they 
make  of  it.  The  instrument  that  saves  the  most  coal  is  the  one 
that  measures  the  steam  jiroduced  by  the  boiler  and  the  steam 
that  is  used  by  each  department  in  the  factory. 


'  Derby  Gas  Co.,  Derby,  Conn. 


^  President,  Sanford  Riley  Stoker  Co..  Ltd.,  Worcester,  Mass.  Mem. 
Am..Soc.M.E. 

-  Worcester,  Mass. 

^  Vice-President,  Repuljlic  Flow  Meters  Co.,  Chicago.  Mem.Am.Soc. 
M.E. 
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A.  G.  Christie.'  Last  winter  we  purchased  a  considerable 
quantity  of  antlu-acite  "  yard  sweepings  "  from  domestic  coal 
dealers  for  use  in  Taylor  stokers  under  Babeock  and  Wilcox 
boilers  in  our  LTniversity  plant.  Tlii.s  coal  contained  Iti  to  20 
per  cent  ash  and  averaged  about  11,000  B.t.u.  In  general 
these  screenings  came  from  coal  mined  before  the  shortage 
occurred.  It  could  be  burned  with  perfect  satisfaction  in  the 
stokers  even  at  overloads  when  mixed  as  high  as  three  parts 
of  anthracite  to  two  parts  of  Somerset  semi-bituminous  coal. 

Later  several  cars  of  washed  culm  were  purchased  with  from 
25  to  40  per  cent  ash  running  10,000  to  7000  B.t.u.  per  lb.  The 
ash  Iiad  a  low  fusing  point  and  formed  immense  hard  clinkers 
in  the  furnace  when  mi.xed  and  burned  with  semi-bituminous 
coal.  It  could  only  be  burned  with  an  equal  portion  of  the 
Somerset  coal  when  the  demand  for  steam  was  small.  In  the 
furnace  the  fuel  had  a  dull  appearance  and  the  finer  particles 


tended  to  blow  over  on  to  the  dump  plates.  It  cascaded  badly 
on  dumping  and  during  the  removal  of  clinker.  On  the  whole, 
we  found  the  culm  an  uneconomical  investment,  although  the 
yard  sweepings  proved  economical  when  purchased  at  a 
reasonable  price. 

Carl  Smerling.'  Anthracite  wastes  such  as  culm  and  smal- 
ler sizes  of  buckwheat  can  l)e  successfully  consumed  and 
burned,  using  a  mixture  of  1-3  anthracite  and  2-3  bituminous 
coal,  providing  the  bituminous  is  of  a  good  coking  quality  and 
the  Are  can  be  carried  16  to  20  in.  deep  with  natural  draft 
of  0.7  in.  at  the  stack  breeching,  and  maintain  a  rating  of 
from  125  to  150  jjcr  cent.  On  these  conditions  the  stoker 
can  be  operated  the  same  as  when  burning  the  straight 
bituminous  coal  tire.  It  is  absolutely  necessary  to  have  suf- 
ficient bituminous  coal  to  raise  the  temperature  of  the  fire 
high  enough  to  get  all  the  value  out  of  the  anthracite  coal. 


5   What  In.struments  Are  Useful  and  Desirable  in  the  Boiler  Room  as  Aids  in 
Saving  Coal  ? 

What  class  of  equipment  has  been  of  the  most  value  to  you,  and  how? 


E.  G.  Bailey."  The  answer  to  this  question  is :  Meters  that 
will  actually  assist  the  fireman  to  carry  the  load  required  of 
his  boilers  and  at  the  same  time  obtain  the  maximum  efliciency. 
The  old  idea  of  having  meters  and  recorders  to  "  show  him 
up  "  if  he  did  not  do  his  work  well,  when  he  usually  did  not 
know  how  to  do  it  better,  is  wrong. 

The  word  "  meter  "  is  used  here  in  its  broad  sense  to  include 
all  instruments,  pressure  gages,  thermometers,  etc.  down  to 
coal  scales  and  wheelbarrows  when  they  are  used  to  obtain 
knowledge  of  the  operating-  and  efliciency  conditions. 


Controllable  Losse.s  in  Boiler  Operation 

In  selecting  meters,  the  principal  object  is  to  obtain  knowl- 
edge of  the  boiler  capacity  and  efficiency  and  also  the  individ- 
ual losses,  especially  those  which  are  controllable.  To  accurate- 
ly know  the  losses  is  of  much  more  importance  than  to  merely 
know  the  efficiency,  for  efficiency  can  only  be  increased  by  re- 
ducing losses,  and  if  one  knows  that  the  losses  have  been  re- 
duced, he  is  positive  that  the  efficiency  has  been  increased.  The 
])rincipal  controllable  losses  in  boiler  operation  are:  (1)  com- 
bustible in  ashes  and  refuse,  (2)  excess  air,  (3)  unburned  gas, 
and  (4)  high  temperature  of  flue  gases.  There  are  also  other 
factors  from  an  operating  standpoint  that  are  of  importance, 
such  as  the  steam  pressure,  superheat,  rate  of  steam  output 
from  each  boiler,  evaporation  per  pound  of  coal,  etc. 

Meters  are  divided  into  four  general  types.  Those  which 
show  condition;  total;  rate;  relation. 

Meters  which  show  condition  inchide  pressure  gages,  ther- 
mometers, water  level  gages,  etc.  which  in  a  boiler  plant  are 
used  to  measure  steam  and  draft  jiressures;  steam,  fine  gas 
and  feed  water  temperatures;  water  level  in  the  boiler  and 
other  similar  factors.  These  meters  may  be  either  recording 
or  indicating. 

Meters  which  give  total  values  or  quantities,  include  coal  and 
ash  weighing  or  measuring  devices,  also  integrator  meters  for 
water,  steam,  etc.     These  are  usually  indicating  only. 

Meters  which  show  rate  can  be  either  recording  or  indicating, 


*  Assoc.    Professor   fif   Mecluiiiiral    Eugiiu'erinj;,    .Tohns    Hopkins    Uni- 
versity,  Baltimorp.   Md.,   Meni.Ain.Sof.M.E. 

-  President,  Bailey  Meter  Co.,  Boston,  Mass.,  Mem..\m.Sop.M.E. 


and  include  boiler  feed,  steam  How,  air  Qow,  stoker  speed,  etc. 
They  may  also  be  combined  with  integrating  meters  of  the 
second  type. 

The  three  foregoing  types  are  those  with  which  we  are  most 
familiar  and  they  have  been  developed  and  their  general  use 
extended  in  the  same  order  in  which  they  are  named,  while 
from  an  operating  standpoint  the  value  of  these  different 
types  is  practically  in  their  reverse  order.  For  instance,  it  is 
better  for  a  fireman  to  know  the  rate  of  steam  output  from 
each  boiler  continuously  than  to  wait  until  the  end  of  his  shift 
and  learn  the  average  rate  from  a  water  meter  that  integrates 
total  only. 

Re,sult.s  Should  Be  Known  Promptly 
The  real  valuable  results  from  complete  boiler  tests,  such  as 
those  made  by  Dr.  D.  S.  Jacobns  at  Detroit  some  years  ago, 
are  not  obtained  until  the  many  calculations  involving  aver- 
ages and  totals  are  made  and  the  relations  between  the  various 
factors  is  determined.  In  other  words,  the  total  evaporation 
or  e\'en  the  rate  of  e\'ajioration  gives  no  information  whatever 
as  to  efficiency  until  we  know  how  many  B.t.u.  were  expended 
in  producing  this  steam,  or  at  least  know  how-  many  B.t.u. 
were  lost  in  making  if.  Time  is  an  important  factor  in  boiler 
operation  and  the  fireman  should  know  final  results  promptly 
and  continuously.  It  is,  therefore,  desirable  to  have  meters  of 
the  fourth  type  which  indicate  and  record  the  relation  between 
certain  important  factors  as  well  as  the  condition,  total  and 
rate. 

One  of  the  iiniinrtanf  relations  desired  is  that  between  rate 
of  steam  generation  and  rate  at  w-liich  fuel  is  burned.  With 
liquid  or  gas  fuels  of  uniform  quality  this  is  possible;  but 
with  coal,  about  the  close.st  approach  is  the  relation  between 
a  steam  flow  meter  and  tachometer  on  the  stoker  drive.  The 
latter,  however,  is  a  crude  means  of  determining  the  rate  at 
which  the  B.t.u.  are  supplied  to  the  furnace,  and  this  is  the  real 
factor  desired.  It  is  doubtful  if  this  will  be  satisfactorily  at- 
tained, in  the  near  future  at  least,  due  to  the  varying  amount 
of  coal  fed  per  revolution  of  the  stoker  shaft  and  the  varying 
quality  of  the  coal,  as  well  as  variations  in  the  amount  of  coal 
on  the  grate. 


■  Pres,,    Hnher    Hand    StolvOr   Co 
Soc.M.E. 
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Relation  of  Steam  Flow  akd  Air  Flow 

There  is  another  relation,  however,  that  is  analogous  to  the 
steam-fuel  ratio  that  is  readily  obtained  and  of  even  greater 
value.  It  is  the  relation  between  the  rate  of  steam  flow  from 
the  boiler  and  the  rate  of  air  flow  which  supports  combustion 
for  the  generation  of  this  steam.  Air  is  a  fuel  just  as  much 
as  carbon  or  hydrogen,  and  the  amount  of  air  required  to  de- 
velop a  given  number  of  B.t.u.  is  practically  independent  of  the 
character  or  quality  of  coal  being  used.  In  fact,  there  is  only 
(i  per  cent  difference  between  the  B.t.u.  developed  per  pound 
of  air  used  to  burn  carbon  and  natural  gas.  This  is  much 
closer  than  most  people  are  able  to  maintain  the  excess  air 
in  coal  fii'ed  furnaces.  Natural  gas  is  mentioned  in  this  com- 
parison because  it  contains  a  higher  percentage  of  available 
hydrogen  than  any  other  commercial  fuel. 

There  is  ample  evidence  available  to  show  that  the  relation 
between  the  steam  flow  and  air  flow  is  of  value  in  assisting  the 
fireman  to  maintain  the  most  economical  fuel  bed  and  prevent 
undue  losses  in  either  excess  air,  or  unburued  gases.  This  rela- 
tion is  also  of  gi-eat  assistance  to  the  fireman  in  obtaining  maxi- 
mum capacity  from  his  boilers,  for  he  quickly  learns  that  it 
is  impossible  to  make  steam  without  the  proper  supply  of  air 
and  if  the  maximum  air  supply  is  equivalent  to  only  200  per 
cent  boiler  rating,  then  200  per  cent  boiler  rating  is  all  he 
can  get,  unless  he  is  willing  to  sacrifice  efficiency  and  produce 
high  percentages  of  unbumed  gases.  Such  a  loss  is  plainly 
shown  by  this  relation  as  a  deficiency  of  air. 

Another  important  relation  in  boiler  operation  is  that  exist- 
ing' between  flue  gas  temperature  and  rate  of  steam  output. 
We  have  only  to  refer  to  data  plotted  by  Mr.  Azbe'  to  see  that 
there  is  a  wide  difference  between  results  obtained  from  various 
boilers  in  different  plants.  While  this  relation  depends  upon 
the  position  of  baffling  and  other  features  of  design,  it  is  per- 
fectly definite  for  any  one  design,  and  a  certain  flue  gas  tem- 
perature should  exist  for  each  rate  of  steam  output.  Any 
deviation  from  this  indicates  dirty  heating  surface  or  leaky 
baffles,  providing  the  proper  relation  exists  between  the  rate 
of  steam  flow  and  air  flow.  Either  a  decrease  or  increase  in 
excess  air  from  the  most  economical  amount  will  result  in  an 
increase  in  flue-gas  temperature,  except  that  a  large  percentage 
of  excess  air  will  reduce  the  temperature. 

In  boiler-plant  operation  there  are  several  other  factors 
which  should  be  combined  to  continuously  show  the  relations 
existing  between  them  for  the  benefit  of  the  fireman  or  oper- 
ating engineer,  whereby  they  can  get  at  the  true  conditions  and 
their  causes  with  little  mental  effort  and  delay.  A  meter  which 
shows  a  relation  is  in  reality  an  automatic  calculating  machine 
which  takes  two  or  more  factors  and  produces  a  tangible  re- 
sult, which  would  otherwise  require  the  reading  of  two  or  more 
instruments  and  reference  to  charts  or  tables. 

The  question  often  arises  in  selecting  any  of  the  four  types 
of  meters  as  to  whether  they  should  be  indicating  or  record- 
ing. Some  of  the  best  power-plant  engineers  were  strongly  in 
favor  of  indicating  meters  for  boiler  plant  work  a  few  years 
ago,  but  have  now  changed  to  be  the  strongest  advocates  for 
recorders.  Practically  the  only  argument  that  can  be  advanced 
in  favor  of  indicating  meters  is  lower  initial  cost  and  the  lower 
cost  of  operation  by  elimination  of  charts. 

ADVANTAfiBS    OF    RECORDING    METERS 

Some  of  the  many  advantages  of  recording  meters  are: 
Permanent  records  to  show  conditions  existing  throughout  the 


'  Power    Plant    Efflcienry,    by    Victor    T.    Azbe.    Trans.A.S.M.E.,    vol. 
38,  1916,  p.  722. 


twenty-four  hours;  averages,  totals  and  operating  character- 
istics may  be  cheeked  at  any  subsequent  tune;  and  of  even 
more  importance  is  the  fact  that  it  helps  the  fireman  to  see, 
not  only  the  conditions  at  that  instant,  but  also  what  the 
conditions  have  been  immediately  previous,  and  thereby  ascer- 
tain whether  they  are  changing,  and  if  so,  in  which  direction. 
This  alone  is  of  sufficient  value  to  warrant  the  use  of  recording 
meters  in  practically  every  instance,  providing  they  are 
located  in  the  position  where  the  man  in  charge  of  operation 
can  readily  see  the_  chart  record  in  detail.  A  water  tender  will 
do  much  better  work  when  he  has  a  recording  feedwater  meter 
within  sight,  than  if  the  recorder  were  located  in  the  en- 
gine room. 

The  firemen  and  operating  men  must  have  meters  which 
serve  as  eyes  whereby  they  can  see  through  steam  pipes  and 
brick  walls,  so  to  speak,  and  actually  know  what  is  taking 
place.  The  meters  that  will  give  them  true  pictures  in  the 
most  realistic  and  concrete  form  are  the  most  useful  in  sav- 
ing coal. 

Walter  N.  Polakov.  While  the  generation  of  jiower,  and 
more  specifically  of  steam,  is  the  domain  of  the  scientifically 
trained  engineer,  power-plant  jsractice  is  conspicuous  by  the 
lack  of  accurate  measurement  of  conditions  and  results. 

Unless  the  results  attained  are  known,  no  opinion  as  to  per- 
fection of  operation  can  be  formed;  furthermore,  the  practice 
is  necessarily  wasteful  unless  means  are  available  to  observe 
the  conditions  under  which  the  process  is  perfoiined.  All  in- 
strument equipment  of  the  boiler  house  can,  therefore,  be 
grouped  into  two  classes :  those  for  recording  the  results ;  those 
showing  the  conditions. 

A  plant  of  which  it  is  not  known  how  many  pounds  of  coal 
are  used  per  1000  lb.,  of  steam,  how  the  load  is  distributed 
among  the  units  and  throughout  the  day,  etc.,  by  necessity 
wastes  fuel.  The  knowledge  of  these  data  does  at  least  open 
the  eyes  of  those  responsible  for  its  success,  and  further  prog- 
ress is  thereby  made  possible. 

The  first  group  of  instruments  then  comprises: 

Quantity 

Recording  coal  scales 
Recording  steam  or  water  meters. 

Quality 

Coal  calorimeter  and  moisture  scales 

Feedwater  thermometer 

Steam  pressure  gage  and  thermometer. 
The  second  group  of  instruments  is  intended  to  direct  the 
processes  by  controlling  conditions ; 
Conditions 

Individual  flow  indicators 

Individual  draft  gages 

Individual  flue-gas  thermometers 

Flue-gas  analyzer. 
Substitution  of  flow  indicators  by  coal  or  oil  meters  is  un- 
desirable, as  it  leaves  obscure  the  output  for  given  input; 
draft  gages  may  be  substituted  by  pitot  tubes.  Other  modifi- 
cations are  sometimes  desirable,  but  the  above  equipment  is 
necessary  and  sufficient  in  general  cases. 

Any  investment  in  instruments  is  a  pure  waste  of  money, 
and  will  lead  to  demoralization  unless  means  are  provided 
for: 

rt  Training  men  to  properly  use  them 

h  Stimulating  men  in  the  proper  use  of  them 

c  Complete,  exact,  and  continuous  recording. 
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Location   and   arrangjement   of  instruments   should   be   such 
as  to: 

a  Permit  simultaneous  readings  and  their  comparison 

b  Permit  plain  view  of  units  from  instrument  board  and 

vice  versa 
c  Afford    an    opportunity    to    use    one    instrument    for 

diverse  units 
d  Eliminate   unnecessary  fatigue   of  observing   scattered 

instruments 
e  Assure  ease  and  simplicity  for  testing. 
These"  requirements  are  combined  in  the  type  of  instrument 
boards  devised  by  the  author,  typical  examples  of  installations 
being  represented  in  Figs.  8  to  10. 

The  complete  cost  of  such  installations,  including  labor  and 
material,  averag'es  12000,  and  the  returns  secured  on  this  in- 


the  amount  of  steam  being  delivered  by  each  individual  boiler. 

Steam-flow  meters  in  service  have  shown  that  in  nearly 
every  ease  a  battery  of  boilers  as  a  whole  may  be  generating 
the  required  amount  of  steam,  but  the  several  boilers  making 
up  the  battery  fall  far  short  of  assuming  equal  subdivisions  of 
the  total. 

Steani-ttow  meters  installed  on  each  boiler  show  at  once  a 
boiler  which  is  "  loafing,"  or  one  being  forced  too  hard,  condi- 
tions which  cannot  readily  be  detected  in  any  other  way.  With 
this  knowledge  the  necessary  changes  can  be  made  in  drafts, 
fires,  etc.,  to  equalize  the  steam  output  of  the  boilers.  With 
the  outjiuts  equalized  the  danger  of  priming  and  burning  out 
tubes  and  brickwork,  due  to  excessive  overload,  is  minimized. 

Results  obtained  in  many  plants  prove  conclusively  that  the 
flow  meters  are  a  great  aid  to  the  firemen  themselves  in  show- 


FlGS.    8,    9    AND    10 


Fig.  9  Fui. 

Boiler  and  Combustion   Control   Instrument   Boards 


vestment  are  usually  equal  to  or  better  than  told  in  the  follow- 
ing report  from  a  plant  using  from  150  to  250  tons  of  coal  per 
week : 

" It  is  evident  that  in  the  four  months  preceding- 

the  installation  of  the  boiler  control  board,  the  savings  on  fuel, 
due  to  various  steps  taken,  averaged  $435.00  per  month,  while, 
in  the  four  months  following  the  installation  of  the  instru- 
ments, the  savings  computed  on  the  same  basis  averaged 
$1145.00.  In  other  words,  the  increased  savings,  due  solely 
to  the  intelligent  use  of  instruments  on  the  boiler  control 
board,  was  $710.00  per  month,  or  $8620.00  on  the  annual  basis, 
which  means  that  the  expenditure  of  $2080.4(i  for  instruments 
of  the  said  board  is  an  investment  which,  in  our  case,  yields 
over  400  per  cent  return." 

The  fallacy  of  economizing  on  instrument  equipment  or 
ignorant  attempts  to  select  "  the  most  important  "  ones  has 
only  one  rival  in  absurdity — the  tendency  of  installing  instru- 
ments without  giving  the  employees  the  opportunity  to  use 
them  to  advantage.  Obviously,  the  operating  men  have  no 
time,  no  ability  for  research  work,  and  little  inducement,  to 
carry  out  investigations,  standardize  methods,  and  set  tasks. 
It  should  be  the  duty  of  the  management  to  give  them  the 
necessary  training  and  to  assume  responsibility  for  results. 

A.  R.  DoDGE.^  Pressure  gages  and  water-gage  glasses  are 
absolutely  necessary  to  the  operation  of  steam  boilers.  Next  in 
importance  is  a  steam-flow  meter  for  the  purpose  of  showing 

^  Engineer,  General  Electric  Co.,  Schenectady,  N.  Y..  Mem.Am.Soc.M.E. 


iug-  the  results  of  their  work.  As  soon  as  they  learn  that  the 
flow  meters  show  them  the  effect  of  changing  the  draft,  fires, 
rate  of  feeding  water,  etc.,  they  will  be  found  using  them  as  a 
working  guide. 

Holes  and  dead  spots  develop  in  fires,  reducing  the  effi- 
ciency of  combustion  by  allowing  an  excess  of  air.  Should  this 
occur,  the  steam  output  instantly  drops  and  with  a  flow  meter 
installed  on  each  boiler,  the  fireman  is  warned  that  something 
is  wrong. 

Flow  meters  have  been  the  means  of  indicating  many  other 
conditions  which  seriously  affect  the  economy,  such  as  leaky 
settings  admitting  quantities  of  air,  burned-out  baffles  per- 
mitting a  short-circuit  of  the  gases,  incorrect  adjustment  of 
feedwater  regulators,  or  poor  hand  regulation,  etc. 

The  use  of  draft  gages,  CO,  recorders  and  a  thermometer  to 
show  the  superheat  of  the  steam,  in  conjunction  with  a  flow 
meter,  enables  the  power-plant  operator  to  keep  a  complete 
check  on  the  performance  of  the  boilers  and  furnaces,  and  to 
quickly  eliminate  faulty  conditions  as  they  occur  and  thereby 
to  keep  up  the  efficiency  of  the  plant. 

E.  A.  Uehling.'  The  continuous  CO,  record  shows  up  the 
process  of  combustion  for  every  minute  of  the  day.  The  in- 
dicator at  or  near  the  boiler  front  keeps  the  fireman  continu- 
ously informed  of  what  he  is  doing.  It  shows  him  in  a  few 
minutes  the  effect  of  an.y  change  in  the  rate  of  fuel  and  air  sup- 
ply that  may  be  necessary  to  keep  the  steam  pressure  level. 


■  Uehllnj!;  Instrument  Co.,  Passaic,  N.  .T..  Mem.Am.Soc.M.E. 
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What  the  CO.  Shows 

lu  hand-tired  boilers  the  continuous  record  not  only  shows 
whether  the  proper  per  cent  of  C0„  has  been  maintained,  but 
also  how  often  the  fire  was  replenished,  how  long  the  fire  doors 
were  kept  open,  when  the  fires  were  cleaned,  how  long  it  took 
to  clean  them,  and  the  improvement  in  the  fire  resulting  from 
it.  With  an  occasional  check  analysis  by  an  Orsat  the  con- 
tinuous C0„  record  becomes  an  unchallengeable  exposition  of 
combustion  efficiency. 

Combustion  eflBciency  is  the  foundation  of  boiler  efficiency, 
but  it  does  not  necessarily  follow  that  maximum  combustion 
etficiency  will  always  result  in  maximum  boiler  efficiency. 
There  is  another  factor  of  nearly,  if  not  quite  ecjual  impor- 
tance, viz.,  absorption  efficiency.  Absorption  efficiency  de- 
pends, first,  on  combustion  efficiency;  second,  on  the  relation 
of  heating  surface  to  the  rate  of  combustion ;  third,  the  rout- 
ing of  the  gases  through  the  boiler;  fourth,  the  cleanliness  of 
the  heating  surface  inside  and  out,  and  fifth,  air  infiltration. 
The  CO,  meter  should  therefore  be  supplemented  by  at  least 
two  other  instruments,  viz.,  the  pyrometer  and  the  boiler  draft 
gage,  preferably  the  draft  analyzer,  which  shows  both  the 
furnace  draft  (resistance  through  the  fire)  and  the  boiler 
draft  (resistance  through  the  boiler).  The  pyrometer  does  not 
by  itself  give  reliable  information,  but  if  its  readings  are  co- 
ordinated with  those  of  the  C0„  meter  and  the  boiler  draft 
gage,  a  complete  and  reliable  control  over  absorption  efficiency 
is  had.  The  boiler  draft  gage  gives  immediate  notice  of  broken 
down  baffling,  and  in  combination  with  the  per  cent  of  CO.  its 
readings  furnish  an  approximate  index  to  the  rate  of  com- 
bustion. 

It  would  be  useful  to  have,  in  addition  to  the  above,  a  steam- 
flow  meter  on  each  boiler,  since  they  would  furnish  a  quanti- 
tative check  on  every  boiler  and  fireman  in  addition  to  the 
chemical  and  physical  qualitative  control  which  I  have  men- 
tioned as  necessary  and  adequate  to  attain  and  maintain  maxi- 
mum boiler  efficiency  dependent  only  on  plant — fuel — and 
operating  conditions.  The  installation  of  a  steam-tlow  meter  is 
therefore  to  be  liighly  recommended. 

It  is  evident  from  all  this  that  no  boiler  plant  large  or  small 
should  be  without  an  Orsat,  that  the  CO.  recorder  should  take 
precedence  over  other  more  or  less  expensive  equipment.  Al- 
though the  CO,  recorder  gives  all  the  information  necessary  to 
control  combustion  efficiency,  a  pyrometer  and  draft  analyzer 
are  necessary  in  addition  to  control  boiler  efficiency.  In  gen- 
eral any  instrument  that  will  give  useful  information  is  a  de- 
sirable addition  to  the  equipment. 

Wholesale  control  by  means  of  water  meter  and  coal  weigher 
is  most  valuable  to  the  manager  in  many  ways  in  addition  to 
those  already  mentioned,  and  any  plant  the  size  of  which 
wan-ants  the  expense  should  install  them. 

There  are  many  other  instruments  and  apparatus  of  greater 
or  less  importance  and  utility  which  the  prescribed  space 
and  time  does  not  permit  me  to  discuss.  I  may  say,  however, 
that  all  have  their  talking  points  and  in  a  measure  fulfil  their 
advocated  functions;  but  since  they  ignore  the  fundamental 
principle  of  combustion,  they  cannot  give  information  adequate 
for  complete  control  over  boiler  operations. 

R.  P.  Brown.'  The  temperature  in  the  furnace  and  the 
distribution  of  this  heat  throughout  the  boiler  must  be  learned 
and  studied  carefully.  The  firebox  is  at  such  a  high  tem- 
perature that  except  for  test  purposes  it  is  not  practical  to  in- 
stall an  instrument  at  this  point.     An  electric  pyrometer  can 


be  used  to  secure  by  test  the  temperature  in  the  firebox  using 
a  platinum-rhodium  thermocouple,  but  most  frequently  the 
pyrometer  is  installed  so  that  the  temperature  of  the  last  pass, 
or  in  the  uptake,  is  secured. 

The  temperatures  in  the  firebox  are  approximately  2500 
or  2750  deg.  fahi-.,  which  is  too  high  for  a  permanent  installa- 
tion. In  the  last  pass  the  temperatures  average  about  1000 
deg.  fahr.  and  in  the  uptake  about  400  or  600  deg.  fahr.  At 
these  lower  temperatures  base-metal  couples  may  be  installed 
without  danger  of  rapid  deterioration.  The  temperatures  in 
the  last  pass  and  uptake  have  been  found  to  be  comparative 
to  those  in  the  firebox;  so  that  a  working  temperature  is 
secured  to  which  the  fireman  can  work. 

If  actual  practice  shows  that  500  deg.  in  the  uptake  or 
a  corresponding  temperature  of  1000  deg.  in  the  last  pass 
of  a  boiler  results  in  securing  the  maximum  efficiency,  then  the 
fireman  should  use  this  temperature  as  a  guide.  The  slightest 
irregularity  in  firing  or  change  in  furnace  conditions  are  read- 
ily noted  before  the  corresponding  change  in  pressure  may  oc- 
cur. If  the  flues  are  dirty  and  sooty  the  heat  cannot  be  ab- 
sorbed and  instead  pass  up  the  stack,  and  a  correspondingly 
high  stack  temperature  is  secured.  If  the  baffle  walls  become 
cracked  or  broken  down  the  heat  will  not  circulate  properly, 
and  again  high  stack  temperatures. 

In  addition  to  the  usefulness  of  temperature  and  pressure 
recording  instruments,  there  has  recently  been  evidenced  an 
increased  interest  in  electric  tachometers  for  registering  the 
speed  of  the  shafts  on  automatic  stokers.  The  rate  of  firing 
naturally  bears  a  close  relationship  to  the  amount  of  coal  used. 
A  small  generator  is  attached  to  the  end  of  the  stoker  shaft 
liy  means  of  gear  or  sprocket  and  chain  drive.  It  is  so  geared 
that  about  15  to  25  volts  are  generated  at  a  speed  of  approxi- 
mately 1000  r.p.m.  of  the  generator.  This  voltage  is  carried 
to  the  instrument  by  means  of  wiring.  As  this  can  readily  be 
strung  for  long  distances,  the  instruments  may  be  located 
wherever  most  desirable. 

C.  W.  Hubbard.'  The  evaporation  figure  might  strictly  be 
classed  as  a  "  half  truth."  When  this  figure  has  been  arrived 
at,  without  supplementary  data,  one  man's  guess  is  as  good 
as  another  as  to  whether  the  results  obtaiued  are  all  they 
should  be. 

The  most  useful  instruments  in  the  boiler  room  are  draft 
gages,  an  Orsat  apparatus,  a  CO,  recorder,  and  recording 
thermometers  for  the  feedwater  line  and  the  flue-gas  tempera- 
tures. In  addition  to  this,  systematic  tests  of  coal  and  ashpit 
refuse  are  necessary,  for  it  is  obviously  unfair  to  expect  the 
plant  to  operate  at  a  given  standard  when  it  may  be,  and  prob- 
ably is  the  case,  under  present  conditions,  that  the  fireman  is 
being  furnished  with  greatly  inferior  coal. 

It  has  been  a  common  experience  of  the  writer  to  be  able 
by  thus  studying  the  preventable  losses  in  the  plant,  to  make 
a  saving  of  from  10  to  20  per  cent  within  a  period  of  a  month, 
and  when  I  say  10  to  20  per  cent  I  do  not  mean  in  power 
saving  but  I  mean  actual  tons  of  coal  wheeled  into  the 
boiler  room. 

R.  H.  Ku.ss.  The  question  requires  two  sets  of  answers, 
because  for  the  fuel  engineer  the  entire  range  of  instrument 
equipment  may  be  made  useful,  whereas  for  the  operating 
engineer  of  the  usual  grade,  a  verj'  limited  number  of  instru- 
ments are  of  any  special  senice. 

Instruments   an    engineer   can   use   to   advantage   are   those 
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whicli  lie  can  understand;  those  tliat  prove  useful  are  sueb  as 
require  little  attention  to  keep  operating  and  which  reveal  mal- 
adjustment by  simple  test.  The  most  useful  and  simplest  in- 
strument for  the  boiler  room  is  a  draft  gage,  preferably  of  the 
differential  type.  A  draft  gage  or  draft-gage  system,  if  con- 
tinuously used,  will  show  to  the  careful  observer — 

a  Developments  of  leaks,  uncleanliness,  baffle  failures,  etc. 
h  Poor  fuel-bed  construction. 

Less  difficult  to  interpret  but  much  less  useful  than  draft 
gages  are  thermometers  or  pyrometers.  The  difficulties  in 
using  pyrometers  are  those  only  of  placing  the  bulbs  or  couples 
in  the  proper  places  so  that  the  indication  may  be  a  true  one 
of  the  condition  investigated. 

Gas-analysis  instruments,  while  highly  necessary  for  more 
refined  investigations,  are  so  seldom  used  by  operators  of 
plants  of  the  middle  or  smaller  size  that  as  a  general  proposi- 
tion it  is  useless  to  place  them  in  the  operating  engineer's 
hands.  The  writer  strongly  endorses  the  use  of  coal-weighing 
and  water-measuring  systems. 

The  great  diflBculty  with  the  subject  is  that,  however  useful 
the  instrument  may  be,  the  supervising  or  engineering  forces 
of  boiler  plants  neglect  to  employ  them  to  an  extent  their 
value  justifies.  The  conclusion  is  inevitable  that  they  should  be 
few  in  number  but  of  the  recording  type  rather  than  indicating 
alone.  The  reason  is  that  a  record  affords  the  opportunity  of 
not  only  cheeking  up  the -operating  performance  while  going 
on,  but  gives  the  managerial  forces  the  opportunity  of  checking 
up  the  operating  engineering  forces. 

Walter  E.  Bryan.'  When  a  number  of  boilers  are  con- 
nected to  the  same  stack,  it  is  particularly  advisable  to  have 
each  boiler  equipped  with  a  draft  gage  so  that  the  gas  passages 
can  be  regulated  in  the  individual  boilers  with  the  result  that 
more  work  will  not  be  required  of  some  boilers  than  others. 
Steam-flow  meters  are  also  advisable  in  stations  where  turbines 
are  used  and  the  flow  is  not  pulsating.  Readings  of  stack 
temperatures,  CO.,  etc.,  should  be  taken  at  infei-vals,  the  latter 
with  a  view  to  calling  attention  to  leaks  in  settings,  etc.  A 
recording  C0„  instrument  arranged  with  connections  to  the 
various  boilers  is  a  valuable  adjunct  to  the  fireman. 

B.  J.  Denman."  I  believe  the  most  useful  instrument  in 
the  boiler  room  to  be  the  one  which  indicates  the  percentage 
of  CO,  in  the  flue  gas.  In  larger  stations,  with  boilers  of  1000 
hp.  or  more,  an  automatic  CO,  recorder  is  justified.  In 
smaller  units,  each  boiler  should  be  equipped  with  a  gas  col- 
lector and  the  Orsat  apparatus,  to  determine  the  percentage  of 


CO..  Samples  should  be  analyzed  at  least  once  during  each 
watch.  We  regard  the  steam-flow  meter  as  essential  and  as  im- 
portant an  instrument  as  an  ammeter  or  a  wattmeter  on  a 
generator,  and  even  more  important  from  an  eflieiency  stand- 
point. It  is  important  that  efficiencies  of  all  the  boilers  be 
known  over  a  wide  range  of  loads  and  that  they  be  operated 
at  the  most  efficient  point.  It  is  not  of  much  value  to  deter- 
mine the  efficiency  curve  unless  its  indications  are  followed, 
and  this  can  only  be  done  by  the  use  of  a  steam-flow  meter. 
These  will  show  not  only  the  number  of  boilers  to  have  in 
service,  but  the  division  of  the  load  between  the  units.  With 
the  underfeed  type  of  stoker,  we  believe  it  is  necessary  to  have 
instruments  indicating  the  draft  over  the  fire  and  at  the 
damper,  as  with  this  type  of  stoker  practically  balanced  draft 
can  be  carried,  and  this  is  the  furnace  condition  wliich  is  most 
conducive  to  economy,  through  a  reduction  in  the  infiltration  of 
air.  Flue-gas-temperature  recorders  are  desirable,  but  not  es- 
sential, as  the  release  temperature  will  take  care  of  itself,  if 
the  boilers  are  kept  clean  and  operated  at  the  most  efficient 
point,  except  for  short  periods  during  the  peak. 

A.  G.  Christie.  Our  University  plant  contains  Babcock 
&  Wilcox  boilers  and  Taylor  stokers  with  steam-pressure  regu- 
lation on  the  blast  and  a  balanced-draft  system  on  the  flue-gas 
damper.  We  have  found  that  the  instruments  which  receive 
the  attention  of  our  firemen  and  enable  them  to  obtain  the  best 
results  are  draft  gages  on  the  blast  and  over  the  fire,  a  pyro- 
meter in  the  breeching  and  a  CO.  recorder.  The  latter  takes 
much  skilled  attention  but  produces  results.  We  have  been  ex- 
perimenting with  a  new  blast  regulator  which  promises  to  give 
better  results  than  the  usual  type.  Steam  meters  combined 
with  coal-weighing  devices  are  most  desirable  additions  to 
the  plant.  Then  records  of  coal  and  water  consumed  can  be 
posted  daily  for  the  information  of  the  fireroom  shifts. 

C.  E.  Van  Bergen.  We  regard  the  draft  gage  as  necessary 
on  every  boiler.  It  is  not  possible  for  a  fireman  to  know 
what  amount  of  air  is  passing  through  or  over  his  fires,  by  sim- 
ply looking  at  them.  A  steam-flow  meter  is  valuable  in  show- 
ing the  output  of  each  boiler  and  all  plants,  except  small  ones, 
.•should  have  a  continuous  record  of  CO,. 

It  is  our  belief  that  any  plant  expending  $5000  or  more  per 
year  for  fuel  cannot  afford  to  be  without  these  instruments. 
The  draft  gage  has  shown  us  that  we  fonnerly  did  not  have 
proper  adjustment  of  stack  damper  and  ashpit  doors.  The 
steam-*' ow  meter  has  given  us  valuable  infoiination  on  our 
monthly  and  yearly  output  and  the  flue-gas  analyzer  shows  us 
tlie  result  of  careless  firing. 


6     What  Is   Essential   to   the    Economical    Operation   of    Hand-Fired   Boiler 
Furnaces  When  Using-  Soft  Coal  ? 

Helpful  hint.s  a.s  to  firing  methods,  front  or  .side;  frequency  of  firing;  management  of  dampers;  cleaning. 


etc. 


Henry  Kreisinger.  The  right  proportion  of  the  air  sup- 
ply to  the  weight  of  the  coal  burned  is  the  most  essential 
requirement  in  the  economical  operation  of  hand-fired  boiler 
furnaces.  The  removal  of  ash  from  the  furnace  is  done  with 
the  object  of  keeping  unobstructed  the  supply  of  air  through 

^  Supt.  of  Power  Stations,  United  Railways  Co.  of  St.  Louis.  Assoc- 
Mem.Am.Soe.M.E. 

-  Pres.,  Tri-City  Railway  &  Liglit  Companies,  Davenport,  Iowa. 
Mem.Am.Soc.M.E. 


the  fire.  The  fireman  shakes  the  grate  or  cleans  his  flres  be- 
cause the  ash  and  clinker  restrict  the  supply  of  air  through 
the  fuel  bed. 

In  the  boiler  furnace  al)out  14  lb.  of  air  are  necessary  to 
Ijurn  1  lb.  of  the  average  soft  coal.  This  air  must  be  intro- 
duced into  the  furnace  in  such  a  way  that  it  is  brought  in 
direct  contact  with  the  coal  and  the  gases  rising  from  tlie 
fuel  bed. 
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The  Bureau  of  Mines  has  shown  that  in  the  hand-fired  fur- 
nace, if  the  fuel  bed  is  level  and  5  to  6  in.  thick,  only  about  7 
lb.  of  air  can  be  supplied  through  the  fuel  bed  to  each  pound 
of  coal  burned.  If  an  attempt  is  made  to  force  more  air 
through  the  fuel  bed,  only  the  rate  of  combustion  or  gasi- 
fication is  increased,  and  the  ratio  of  the  air  to  the  coal  burned 
or  gasified  remains  constant. 

The  gases  rising  from  the  fuel  bed  contain  a  large  amount 
of  combustible,  about  8  to  10  per  cent  of  CO,  and  practically 
no  free  oxygen.  To  burn  this  combustible  an  additional  7  lb. 
of  air  must  be  supplied  over  the  fuel  bed,  and  should  be  sup- 
plied in  a  large  number  of  small  streams  and  as  close  to  the 
fuel  bed  as  possible,  in  order  that  it  may  be  mixed  readily  with 
the  combustible.  This  air  is  introduced  through  the  dampers 
in  the  firing  doors,  through  the  cracks  around  the  firing  door, 
along  the  side  walls  and  the  bridgewall,  in  some  cases  through 
special  openings  in  the  bridgewall,  and  very  commonly  through 
holes  in  the  fuel  bed. 

Difficulty  of  Maintaining  Proper  Air  Supply 

In  hand-fired  furnaces  it  is  difiieult  to  maintain  the  14-to-l 
proportion  of  air  supplied  to  coal  burned,  because  usually  the 
air  is  supplied  continuously  and  at  a  uniform  rate,  whereas  the 
coal  is  charged  intermittently  at  intervals  of  2  to  20  min. 
duration.  The  ash  .is  also  removed  intermittently  at  intervals 
of  3  to  24  hours,  depending  on  its  quantity  and  character. 
It  is  this  intermittent  feeding  of  coal  that  makes  the  proper 
proportioning  of  air  to  coal  diffleult.  From  the  fireman's 
standpoint,  soft  coal  consists  mainly  of  two  kinds  of  com- 
bustible, namely,  volatile  matter  and  fixed  carbon.  The  volatile 
matter  is  that  part  of  the  coal  which  is  driven  off  as  gases  and 
tars  when  the  coal  is  heated,  whether  air  is  supplied  to  burn 
them  or  not.  The  fixed  carbon  is  that  part  which  stays  on 
the  grate  after  the  volatile  matter  has  been  driven  off  and  until 
bumed  or  gasified  by  the  air  flowing  through  the  fuel  bed. 
When  the  fuel  is  5  to  6  in.  thick  the  fixed  carbon  is  not  com- 
pletely bumed,  but  a  considerable  portion  of  it  leaves  the  bed 
in  the  form  of  CO.  In  the  first  3  or  4  in.  above  the  grate  the 
carbon  burns  to  C0„,  of  which  a  large  part  is  reduced  to  CO 
in  the  upper  layer  of  the  fuel  bed. 

•Thus,  immediately  after  firing  while  the  distillation  is  taking 
place,  the  fuel  bed  acts  both  as  a  gas  retort  and  a  gas  pro- 
ducer; after  the  volatile  matter  has  been  driven  off  the  fuel 
bed  acts  only  as  a  gas  producer.  Therefore,  immediately  after 
firing  suflScient  air  is  needed  over  the  fuel  bed  to  bum  the  gas 
from  the  gas  retort  and  also  from  the  gas  producer.  After 
the  distillation  has  been  completed  only  enough  air  is  needed 
to  bum  the  producer  gas.  With  a  constant  air  supply  over 
the  fuel  bed  it  is  impossible  to  have  sufficient  air  to  burn  the 
gases  completely  while  the  process  of  distillation  is  going  on 
without  having  too  much  air  after  the  distillation  has  been 
completed. 

Adjustment  of  Air  Supplied  to  Quantity  Needed 

In  order  to  have  the  right  amount  of  air  in  the  furnace  at 
all  times,  two  methods  may  be  used:  (a)  The  air  supply  over 
the  fuel  bed  may  be  varied  during  each  firing  cycle;  or  (b) 
the  distillation  or  the  gas-retort  process  may  be  extended  over 
the  entire  firing  cycle. 

There  are  devices  to  vary  the  air  supply  over  the  fuel  bed 
automatically  which,  with  proper  attention,  give  good  results. 
However,  with  the  ordinary  hand-fired  furnace  the  fireman 


can  approximate  their  action  by  cracking  the  firing  door  for 
a  short  period  after  firing. 

The  method  under  (6)  is  probably  more  practicable.  Each 
new  charge  of  coal  can  be  heated  slowly  so  that  the  distillation 
extends  over  the  entire  firing  cycle. 

With  the  coking  method  of  firing  the  coal  is  placed  in  large 
charges  on  the  front  part  of  the  grate,  where  it  is  heated 
slowly.  When  the  distillation  is  nearly  completed,  the  coal 
is  spread  over  the  grate  and  a  new  charge  placed  near  the  fir- 
ing door.  This  method  is  feasible  for  heating  boilers,  but  is 
objectionable  for  power-plant  boilers. 

For  power-plant  boilers  the  most  jiractical  and  economical 
method  is  to  shorten  the  period  of  firing  so  that  distillation 
extends  nearly  from  one  firing  to  another.  In  order  to  elim- 
inate the  danger  of  piling  the  fresh  coal  on  top  of  coal  from 
which  the  volatile  matter  has  not  been  completely  distilled, 
half  of  the  grate  area  should  be  covered  at  a  time — the  alter- 
nate method  of  firing — and  the  firing  be  so  timed  that  half 
of  the  grate  area  is  distilling  volatile  matter  all  the  time.  This 
may  require  that  the  firing  be  done  at  about  2-min.  intervals, 
or  even  more  frequently.  The  charges,  of  course,  should  be 
small  so  that  there  will  be  no  tendency  of  the  coal  to  form 
heaps;  they  should  be  spread  over  the  thin  spots  of  the  fuel 
bed,  avoiding  the  thick  spots. 

Frequent  firing  reduces  the  chance  of  the  fuel  bed's  burning 
out  large  holes,  which  would  let  into  the  furnace  too  large  an 
excess  of  air.  With  the  caking  or  coking  coals  the  holes  in 
the  fuel  bed  may  not  always  be  due  to  coal  burning  out  faster 
in  the  thin  spots,  but  to  shrinkage  of  the  fuel  bed,  which 
causes  cracks  to  form.  Once  a  crack  is  formed,  the  air  rushes 
through  and  burns  the  coal  on  each  side  of  the  crack,  rapidly 
making  it  larger.  This  explains  why  with  eastern  coking  coals 
it  is  much  more  difficult  to  keep  the  fuel  bed  free  from  holes 
than  with  the  free-burning  coals  such  as  come  from  the  Illinois 
coal  field.  Erequent  firing  and  the  alternate  method,  to  some 
extent,  reduce  the  harm  that  may  come  from  holes  in  the  fuel 
bed. 

Effect  of  Frequent  Firings 

Fig.  11  shows  the  effect  of  frequent  firings  of  Illinois  soft 
coal  on  the  air  supply  and  the  composition  of  the  furnace 
gases.  The  points  connected  with  the  solid,  heavy  line  are  the 
readings  of  CO,  taken  with  an  interferometer,  and  those  with 
the  dotted  line  the  indications  of  C0„,  shown  at  the  same  time 
by  a  Uehling  CO,  recorder.  The  interferometer  gives  the  CO, 
contents  in  the  gases  at  the  instant  when  the  observation  is 
taken,  but  the  Uehling  recorder  has  a  lag  of  about  7  min.  and 
a  tendency  to  average  the  CO,  readings  over  the  entire  firing 
cycle.  The  time  of  firing  is  shown  by  the  black  rectangles  at 
the  bottom  of  the  chart.  The  interferometer  shows  plainly 
very  high  CO,  immediately  after  each  firing,  followed  by  a 
rapid  drop.  This  variation  in  CO,  indicates  very  little  or  no 
excess  of  air  after  firing  and  considerable  excess  immediately 
before  firing.  The  droj)  in  CO,  is  much  more  pronounced  with 
the  5-min.  firing  periods  than  with  the  2V2-niin.  periods,  indi- 
cating that  in  the  latter  case  the  air  supply  is  kept  more  nearly 
]iroportional  to  the  weight  of  coal  burned. 

One-half  of  the  air  supply  was  introduced  through  the  grate 
and  the  other  half  over  the  fuel  bed  through  fourteen  IVg-in. 
nozzles.  Both  air  supplies  were  measured.  The  nozzles  were 
jilaced  in  the  side  walls  and  injected  the  air  in  horizontal 
streams  close  to  the  surface  of  the  fuel  bed.  The  grate  area 
was  30  sq.  ft.  and  the  rate  of  firing  was  22  lb.  of  coal  per  sq.  ft. 
of  grate  per  hour. 
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Firing  Methods  Which  Give  Good  Results 


Good  results  can  be  obtained  with  a  fuel  bed  about  5  to  6 
in.  thick.  Heavy  fuel  beds  offer  high  resistance  to  flow  of  air, 
making  it  necessai-y  to  carry  high  draft  in  the  furnace  and 
setting.  High  draft  increases  air  leakage  into  the  boiler  set- 
ting and  causes  losses  from  the  large  excess  of  air.  Further- 
more, thick  fuel  beds  cause  excessive  clinkering  and  the  high 
losses  connected  with  the  frequent  cleaning  of  tires.  Higher 
rates  of  combustion  can  be  obtained  with  thin  fires  than  with 
thick  ones. 

The  draft  damper  should  be  so  adjusted  that  the  air  supply 
through  the  fuel  bed  is  always  just  sufficient  to  burn  the  coal 
at  the  same  rate  it  is  fired.  The  accumulation  of  ash  and 
clinker  on  the  grate  will  gradually  increase  the  resistance 
through  the  fire,  and  the  draft  should  be  accordingly  increased. 
Sudden  large  changes  in  the  damper  should  be  avoided. 


Perhaps  the  best  and  most  generally  used  method  is  where 
the  live  coals  and  coke  are  pushed  or  thrown  to  one  side  of 
the  furnace,  leaving  the  refuse,  which  is  raked  out.  The  clean 
grates  are  then  covered  with  clean  fire  from  the  other  side 
of  the  furnace,  which  is  then  similarly  cleaned. 

I  believe  that  more  fuel  is  wasted  by  operating  with  leaky 
boiler  settings  than  in  any  other  way.  All  boiler  settings, 
therefore,  should  be  kept  up  to  the  highest  possible  degree 
of  tightness.  This  can  be  done  by  stopping  up  all  of  the 
larger  cracks  with  some  good  filler  and  then  applying  a  genei"- 
ous  coat  of  a  first-class  plastic  cement,  which  will  effectually 
seal  all  small  cracks  and  pores  in  the  brick.  The  settings 
should  be  gone  over  at  regular  intervals  by  a  competent  man 
and  repairs  made  where  needed. 

The  most  important  thing,  however,  in  the  economical  opera- 
tion of  hand-fired  boiler  furnaces,  whether  using  soft  coal  or 
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Fin.  11     CiiAUT  Showing  Effect  of  Fkequent  Firings  on  Air  Supply  and  Composition  of  Furnace  Gases 


Fires  should  be  thoroughly  cleaned  at  regulai'  intervals  and 
at  times  when  the  load  on  the  boiler  is  reduced,  such  as  the 
noon  periods.  The  side  cleaning  method  by  which  one  side 
of  the  grate  is  cleaned  at  a  time  is  recommended.  After  clean- 
ing the  fire  should  be  built  up  gradually.  A  day's  shift  should 
start  with  a  clean  fire.  Perhaps  nowhere  is  a  good  start  of 
such  great  advantage  as  in  running  a  furnace. 

Indicating  Instruments  of  Prime  Importance 

E.  E.  Hunter.'  One  of  the  prime  essentials  to  economical 
operation  of  hand-fired  boiler  furnaces  when  using  soft  coal 
is  to  have  boilers  and  furnaces  equipped  with  the  necessary 
instruments  as  guides  or  indicators,  of  which  a  reliable  CO., 
machine  and  draft  gages  are  the  most  important. 

The  method  of  firing  to  be  used  depends  largely  upon  the 
quality  of  coal  and  upon  the  nature  of  the  load  to  be  carried. 
For  a  steady  load  a  slow-burning  coal  which  cokes  nicely  may 
be  used  to  advantage,  because  there  will  be  no  sudden  demands 
for  steam  and  a  thick  fire  can  be  carried,  which  should  not  be 
disturbed  except  when  absolutely  necessary. 

On  the  other  hand,  with  an  erratic,  unsteady  load  a  quick, 
flashy  coal  high  in  volatile  matter  will  no  doubt  give  satisfac- 
tion, and  the  fuel  bed  in  this  ease  should  not  be  very  thick 
and  should  be  fired  lightly  and  often  according  to  the  steam 
demand. 

The  alternate  method  of  firing  is  recommended  l)y  some,  but 
I  believe  the  best  one  is  to  fire  every  door,  with  the  fire  doors 
kept  open  the  minimum  length  of  time.  The  firemen  should 
be  given  long  and  careful  instruction  in  the  manipulation  of 
the  dampers,  guided  by  the  draft  gages,  and  should  regulate 
their  draft  according  to  the  demand  for  steam. 

Fires  should  be  cleaned  at  a  time  when  there  is  the  least 
demand  for  steam,  and  as  quickly  and  thoroughly  as  possible. 


some  other  fuel,  is  to  have  a  well-trained,  efficient  corps  of 
men  who  are  heartily  in  accord  with  their  chief  and  his  policies. 
This  is  extremely  difficult  to  bring  about,  but  it  can  be  ac- 
complished by  systematic  hard  work,  sprinkled  with  a  little 
diplomacy.  The  governing  head  or  superintendent,  first  of  all, 
should  be  master  of  himself.  This  will  command  the  respect 
and  loyalty  of  those  under  his  direct  control.  He  should  stud.v 
human  nature,  for  this  will  enable  him  to  select  the  class  of 
men  who  will  stand  by  him.  He,  in  turn,  should  stand  by 
them,  take  an  interest  in  their  affairs,  outside  of  business,  and 
give  ear  and  patience  to  any  condition  arising  wherein  theii 
interests  are  involved. 

George  H.  Diman.'  This  is  a  subject  in  which  I  have  been 
very  much  interested  for  over  fifty  years,  but  I  have  been  dis- 
couraged many  times  by  the  indifference  shown  by  the  mana- 
gers and  owners  of  power  plants.  I  know  of  no  department 
in  any  manufacturing  concern  where  there  is  as  much  waste 
as  in  the  boiler  rooms  of  our  manufacturing  concerns  in  New 
England. 

To  get  good  results,  the  managers  and  engineers  should 
cooperate.  As  an  illustration  of  what  I  mean,  let  me  say  that 
I  was  employed  in  1883  to  take  charge  of  eight  mills,  four 
woolen  and  four  cotton,  under  two  different  agents,  with  the 
understanding  that  I  should  make  a  saving  without  spending 
any  money  for  new  appliances.  The  first  six  months  before 
I  took  charge  it  cost  $36,.327.30  to  operate  the  steam  plant: 
the  production  of  cloth  was  812,363  lb.  Every  six  months  the 
power-plant  cost  was  decreased,  and  for  the  six  months  ending 
November  30,  1884,  the  cost  for  operating  the  steam  plant  was 
.$20,950  and  the  cloth  production  was  1,257,353  lb.,  this  in- 
crease in  output  being  due  to  the  fact  that  more  machines 
were  running  than  when  I  took  charge.  The  reduction  of  costs 
was  accomplished  entirely  by  systematizing  the  boiler  jilants 
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and  by  the  aid  of  the  managers  of  the  mills.  The  same  anti- 
quated equipment  was  used  throughout  this  period. 

If  I  were  to  hire  an  engineer  to  take  eharge  of  a  steam 
plant,  I  should  ha.ve  the  man  examined  to  see  whether  he 
thoroughly  understood  the  etonomical  burning  of  coal,  and 
should  be  ven'  careful  to  see  whether  he  had  tact  in  regard 
to  handling  men.  It  costs  nothing  to  say  "  Good  morning  " 
to  the  humblest  employee,  and  it  should  be  remembered  that 
there  is  just  as  warm  a  heart  under  the  ragged  shirt  as  under 
the  best  broadcloth. 

In  all  the  fifty  years  that  I  have  employed  labor,  I  have 
never  gone  outside  the  mill  gate  to  hire  any  men — always  pro- 
moting the  men  in  the  yard.  This  gives  the  men  an  incentive 
to  work.  As  an  illustration,  the  chief  engineer  at  the  Ayer 
Mills  was  formerly  head  fireman  at  the  Wood  Mills. 

Before  touching  on  the  method  of  firing  to  secure  economy, 
I  will  quote  a  letter  from  Admiral  Cone  of  the  Bureau  of 
Steam  Engineering  at  the  time  when  he  was  chief  engineer 
in  the  United  States  Navy: 

Uear  Mr.  Diman  : 

We  have  had  ynurs  iiertaiiiiiig  to  eeouomical  biiriiiuf;  of  coal 
for  some  time,  for  which  we  thauk  you.  We  have  already  pub- 
lished it  in  our  Bulletin  to  be  used  in  the  Navy.  We  thauk  you 
for   helping  us   along. 

Yours  respectfully. 

H.   I.   Cone. 

So  it  will  be  seen  that  what  I  am  going  to  say  about  methods 
of  firing  was  approved  and  adopted  as  indicated  by  the  above 
letter. 

Firing  Methods  That  Have  Proved  Successful 

First,  I  should  have  the  grates  not  over  7  ft.  in  length — 6^2 
ft.  would  be  better — as  it  is  impossible,  if  the  grates  are  longer 
than  this,  to  keep  the  back  end  of  the  fire  covered.  I  shouhl 
set  the  boilers  no  less  than  4  ft.  above  the  grates — 5  ft.  would 
be  better.  This  insures  a  good  combustion  chamber.  It  will 
be  noticed  that  the  boiler  makers  use  practically  the  same  size 
of  ashpit  door  with  a  250-hp.  boiler  that  they  do  with  a  600-hi>. 
boiler.  This  gives  a  great  supply  of  air  near  the  doors,  but 
none  in  the  middle  of  the  grates.  I  should  dispense  with  the 
ash])it  doors,  cutting  away  the  boiler  front  the  full  width  of 
the  grates.  This  gives  an  even  distribution  of  air  underneath 
the  grates. 

I  should  start  with  the  fire  14  in.  thick  and  try  to  keep  it 
the  same  thickness  through  the  day's  run.  I  find  time  firing 
the  best,  and  in  our  mills  in  Lawrence  we  adopted  the  system 
of  firing  every  ten  minutes,  putting  on  the  number  of  shovel- 
fuls required  to  keep  the  fire  the  same  thickness  and  maintain 
the  power.  I  find  that  from  5  to  6  shovelfuls  of  coal  is  plenty. 
It  takes  about  four  to  five  minutes  for  a  man  to  coal  one  side 


of  two  boilers  and  level  the  other  side.  This  gives  him  five 
minutes  to  rest.  I  would  recommend  the  boilers  to  be  run 
about  50  per  cent  above  rating.  This  would  insure  a  very  hot 
fire.  Firing  one  side  at  a  time  prevents  smoke.  We  have  44 
boilers  at  our  Wood  Mills.  They  fire  one-half  of  these  boilers 
at  a  time — that  is,  one  side,  and  level  the  other  side  of  the 
same  boilers.  When  they  have  finished,  the  men  on  the  oppo- 
site side  start  and  do  the  same.  Every  man  has  a  chair  to  sit 
in,  and  in  a  10-hour  run  the  men  are  on  their  feet  about  half 
of  the  time. 

I  would  use  a  good  shaking  grate  which  keeps  the  fire  free 
from  ashes,  and  would  avoid  slicing  as  much  as  possible,  as 
this  makes  clinkers. 

The  dampers  should  be  set  so  that  all  of  the  l)oilers  will 
have  the  same  draft.  If  the  steam  damper  is  used,  I  would 
have  this  adjusted  so  that  it  cannot  close  tight.  When  the 
damper  closes  tight,  the  furnace  commences  to  make  gas  (CO), 
or  utilizes  4450  B.t.u.  instead  of  14,400  B.t.u.  We  used  to 
think  that  we  were  saving  coal  with  the  damjiers  shut,  but  we 
knew  little  about  carbon  monoxide  then. 

I  should  avoid  (deaning  the  fires  in  working  hours,  pre- 
ferring to  clean  them  when  the  mill  is  stopped.  If  the  fires 
must  be  cleaned  while  the  mill  is  running,  I  would  have  one 
side  of  the  fire  burned  down;  clean  the  refuse  and  ashes  out 
clear  to  the  bridge  wall;  throw  the  coal  from  the  other  side 
that  is  unburned ;  coal  that  over,  and  when  that  is  kindled  up 
clean  out  the  other  side  and  coal  that  up.  This  insures  a 
clean  fire  all  over  the  furnace. 

We  hear  a  great  deal  about  the  great  loss  from  opening  the 
doors  when  hand-firing,  but  I  have  not  found  this  to  exist.  If 
one  will  watch  the  operation  of  the  steam-flow  meter,  he  will 
find  that  the  horsepower  of  the  boiler  does  not  drop  when  the 
fire  door  is  ojicned.  I  have  had  both  doors  on  a  boiler  open 
for  one  minute,  and  have  seen  no  perceptible  difference.  The 
greatest  loss  comes  from  the  uneven  feeding  of  a  boiler  with 
water.  I  have  seen  the  registration  of  a  meter  on  a  boiler 
drop  from  500  hp.  to  250  hp.  in  one  minute,  due  to  the  fire- 
man's opening  the  valve  carelessly. 

It  is  very  necessaiy,  in  order  to  get  economical  results  either 
with  hand  firing  or  stokers,  to  keeji  the  boilers  and  the  tubes 
perfectly  clean,  and  to  stop  all  air  leaks  around  the  boilers. 
On  our  boilers  at  the  Wood  ]Mills  we  blow  the  tubes  every 
eight  hours — three  times  in  24  hours,  and  open  up  and  wash 
out  the  boilers  every  two  months — that  is,  a  certain  number 
every  week.  We  have  very  good  water.  If  the  water  were 
bad,  we  would  have  them  done  oftener.  I  was  once  found 
fault  with  because  the  men  used  so  many  manhole  gaskets,  but 
I  told  the  nutnager  that  manhole  gaskets  were  cheaper  than 
boiler  uuikers.  I  never  heard  anything  more  about  manhole 
gaskets. 


7  To  What  Kind.s  of  Plant.s  and  Coals  Are  the  Different  Types  of  Mechanical 
Stokers  Respectively  Adapted,  and  What  Is  the  Limitinq-  Factor  to 
Their  Use  in  the  Small  Plant  ? 


-Joseph  Harrington.'  The  usual  and  generally  accepted 
classification  of  coals  from  the  viewpoint  of  the  mechanical- 
stoker  manufacturer  and  operative  is  based  on  the  tendency 
of  coal  to  fuse  together  upon  the  application  of  heat  and  form 
a   solid   mass,   or  piece  of  coke,  which   is   impervious   to   air 


•  Member  of  Conservation  Committee.  United  States  Fuel  Adminis- 
tration for  Illinois.  Consulting  Engineer,  Chicago,  111.  Mem. 
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at  ordinary  draft  pressures.  Those  coals  which  act  in  this 
manner  are  called  coking  coals,  and  to  prevent  this  cementing 
action  the  fuel  bed  must  be  kept  in  agitation  during  the 
period  when  the  tarry  element  is  being  formed.  This  feature 
has  limited  the  field  of  the  chain-grate  stoker  and  those 
forms  of  this  stoker  which  leave  the  fuel  bed  entirely  quiet 
have  been  effectually  excluded  from  the  coking-eoal  territory. 
For  this  reason,  those  stokers  which  agitate  the  fuel  bed  and 
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those  which  supply  air   under  artificial   pressure   have  been 
found  most  suitable  to  these  fuels. 

The  success  of  the  inclined  and  gravity  underfeed  stokers 
has  been  due  in  large  measure  to  their  adaptability  to  this 
particular  characteristic  of  eastern  coals. 

Recl.'ISSification  of  Co.\ls  on  Ash-Content  Basis 

Attempts  by  the  manufacturers  of  this  equipment  to  enter 
the  high-ash  and  high-volatile  regions  of  the  Mddle  West  have 
developed  another  significant  feature  which  is  becoming  all 
important,  and  to  a  large  extent  is  going  to  supersede  the 
former  system  of  classification.  One  of  the  characteristics 
of  Middle  West  coals  is  the  relatively  high  ash  content.  The 
use  of  stokers  which  disturb  and  agitate  the  fuel  bed  has 
shown  in  emphatic  manner  the  importance  and  value  of  re- 
classification based  on  the  ash  element.  This  classification 
may  parallel  to  a  large  extent  that  based  on  the  coking- 
qualities  of  the  coal,  heretofore  regarded  as  the  broadest 
division.  Neither  the  coking  nor  the  ash  features  afford  a 
clean-cut  and  definite  line  of  separation  because  the  coals  of 
the  country  are  of  all  grades  and  intermediate  qualities,  and 
shade  one  into  another  by  almost  imperceptible  gradations. 
Broadly  .speaking,  there  is  a  very  definite  difference  between 
tiie  coals  found  east  and  west  of  Pittsburgli. 

1  would,  therefore,  reclassify  mechanical  stokers  along  tiie 
following  lines,  and  consider  this  classification  as  vital  in 
their  successful  application  to  the  immense  territory  lying 
west  of  the  Alleghany  Mountains : 

While  there  are  many  variations  in  the  design  of  stokers, 
they  all  fall  into  one  of  two  classes;  first,  those  having  the 
grate  surface  immovable,  or  non-progressive,  the  fuel  traveling 
bodily  over  the  grate  surface  impelled  either  by  purely 
mechanical  means,  or  mechanical  means  aided  by  gravity; 
and  second,  those  having  the  grate  surface  movable  and 
traveling  at  the  same  rate  as  the  fuel,  the  latter  resting  un- 
disturbed thereon.  Consideration  will  show  that  this  is  a 
basic  stoker  difference  and  hereafter  must  be  given  its  full 
importance  or  value  in  a.ssigning  a  type  of  stoker  to  a  given 
region. 

As  previ(nis.ly  stated,  coking  coals  must  be  agitated  during 
the  early  combustion  stages  and  it  is  this  which  limits  the 
application  of  the  chain  grate  to  the  eastern  fuels,  and  not 
the  low  ash  content  whith  is  also  charaeterLstic. 

On  the  other  hand,  those  stokers  which  naturally  and 
inevitably  agitate  the  fuel  get  into  trouble  from  this  very 
cause  when  handling  the  high-ash  western  coals. 

Fuei.-Bed  Disturbance  Important  Feature  in  Stokers 

Extensive  and  careful  observations  impress  me  witli  the 
fact  that  the  fuel-bed  disturbance  is  and  must  continue  to  be 
the  most  important  single  element  in  mechanical  stoking. 
When  these  fuels  are  burned  at  a  rate  which  produces  fusing 
temperatures  in  the  furnace,  the  ash  will  either  liquefy  or 
soften  so  as  to  be  sticky  and  the  slightest  disturbance  will 
cause  it  to  ball  up  and  form  clinkers  of  immense  size.  The 
more  it  is  agitated,  the  worse  this  trouble  becomes.  At  rates 
of  combustion  which  are  possible  with  the  underfeed  type  of 
stoker  a  limit  is  actually  reached,  and  the  fire  gets  into  such 
condition  tliat  operations  must  be  stopped  to  allow  the  clean- 
ing of  the  furnace.  Even  if  it  is  passible  to  dump  the  refuse 
as  formed,  ashjiit  conditions  become  intolerable  and  it  is 
almost  impossible  to  remove  the  ash  under  these  conditions. 
I  am  becoming  convinced,  therefore,  that  the  efficiency  of  the 
otherwise  highly  efficient  type  of  stoker,  which  we  know  as  the 
underfeed  or  inclined  type,  is  largely  offset  by  the  unavoidable 


ashpit  losses  and  the  excessive  amount  of  labor  which  must 
be  expended  in  removing  the  hot  ash  and  clinkers,  which 
come  from  these  stokers,  and  in  controlling  the  side-wall 
accretions.  Observations  accompanied  by  analysis  both  under 
test  and  under  ordinary  operating  conditions  show  that  from 
20  to  50  per  cent  of  combustible  will  be  found  in  the  ash, 
and  that  thus  represents  anywhere  from  3  to  6  per  cent  of 
the  total  coal  fired.  It  is  possible  to  burn  such  high-ash  coals 
with  not  to  exceed  20  per  cent  of  combustible  in  the  refuse 
and  when  conditions  are  right  10  per  cent  can  readily  be 
obtained. 

I  should,  therefore,  like  to  call  attention  to  this  fact  and 
suggest  that  the  ultimately  successful  stoker  for  the  region 
lying  west  of  Pittsburgh  will  be  one  which  does  not  agitate 
the  fuel,  and  which  discharges  the  refuse  as  formed  and  at 
the  same  time  does  not  admit  to  the  furnace  more  than  the 
usual  requirements  in  the  way  of  air.  It  is  possible  to  burn 
these  fuels  on  this  type  of  stoker  with  the  proper  amount  of 
air  per  pound  of  coal,  and  when  the  draft  is  intensified  by 
meclianical  means,  rates  of  combustion  in  conformity  with 
modern  requirements  can  be  developed. 

Great  stress  is  invariably  laid  upon  gas  analysis,  and  with- 
out question  it  is  a  most  important  index  of  furnace  effi- 
ciency. Recent  developments,  however,  have  shown  another 
and  serious  source  of  loss,  which,  while  it  has  been  recognized, 
has  not  been  given  its  proper  weight.  The  ashpit  is  the 
source  of  loss  to  which  I  refer  and  before  conservation  can 
properly  be  carried  out,  this  loss  must  be  largely  eliminated. 

The  answer  to  the  question  as  to  the  minimum  size  of  instal- 
lation which  warrants  the  application  of  mechanical  stokers 
must  be  relative  and  not  absolute,  since  there  are  at  least  two 
variables  which   enter  into   this   combination. 

Any  application  of  mechanical  stokers  which  pays  for 
itself  in  three  years  is  warranted.  Paying  for  itself  may  be 
made  up  by  reduction  in  the  cost  of  the  coal  used,  in  a 
reduction  of  the  labor  required  in  operation,  or  both.  A 
stoker  will  use  up  its  value  in  fuel  three  times  a  year  so  that 
it  is  only  necessary  to  secure  a  relatively  small  reduction  in 
the  price  of  coal  to  show  a  large  profit  on  the  cost  of  the 
installation.  Labor  enters  into  this  proposition  almost  as 
importantly  as  does  coal,  since  the  supply  of  labor  is  becom- 
ing scarce  and  higher  priced  every  day. 

The  great  thing,  however,  for  the  country  to  consider  at 
|ire.sent  is  the  opportunity  which  undoubtedly  exists  to  burn 
lower  grades  of  coal  in  a  fairly  economical  manner,  by  the 
use  of  proper  stokers,  than  can  be  burned  in  the  hand-fired 
furnace.  Coal  which  ordinarily  would  be  classed  as  refuse, 
containing  40  per  cent  in  ash,  7  per  cent  in  sulphur  and  15 
per  cent  of  moisture  as  fired,  is  being  successfully  burned 
in   more   than   one   plant. 

The  Field  for  the  Mechanical  Stoker 

It  would  be  practically  impossible  to  develop  rating  by 
hand  firing  this  fuel.  If,  therefore,  the  small  hand-fired 
plant  ordmarily  accustomed  to  burning  a  good  grade  of  lump 
or  sized  coal  can  secure  a  supply  of  screenings,  even  though 
they  be  of  a  low  order,  and  provided  they  can  be  purchased 
at  a  reduced  price,  it  can  well  afford  to  install  a  mechanical 
stoker.  It  is  recognized  that  the  small  stoker  costs  out  of 
proportion  to  its  active  grate  area  but  at  the  same  time  the 
percentage  in  saving  may  be  greater  than  in  the  case  of  the 
larger  installation  because  the  fact  remains  that  the  small 
installation  is  usually  the  worse  offender  from  an  economic 
stainlpoint. 
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Authentic  eases  of  25  to  30  per  cent  reduction  in  the  cost 
of  coal  abound  when  this  change  has  been  ■  made.  From  a 
theoretical  standpoint,  at  least,  there  is  no  minimum  limit  in 
the  practical  size  of  steam  boilers  suitable  for  the  applica- 
tion of  mechanical  stokers.  Merely  because  stoking  has  been 
developed  with  the  larger  units  is  no  reason  why  it  should 
not  be  developed  for  the  smaller  unit,  and  in  consideration  of 
the  large  percentage  of  the  total  fuel  supply  that  is  consumed 
in  the  very  small  jjlant,  it  is  imperative  that  engineers  give 
this  phase  of  the  question  their  earnest  consideration.  If  the 
stoker  does  not  exist  which  is  suitable  to  a  50  or  75-hp.  boiler, 
it  must  be  developed,  and  my  prediction  is  that  it  will  soon 
appear  on  the  market  in  perfected  form. 

The  answer,  therefore,  to  this  part  of  the  question  is 
literally  that  there  is  no  minimum  limit  to  the  size  of  boiler 
adapted  to  the  use  of  a  mechanical  stoker;  but  interpreting 
the  question  as  it  will  ordinarily  be,  my  opinion  is  that  any- 
thing over  150  hp.  becomes  a  possible  field  for  the  application 
of  the  stoker. 

J.  Van  Brunt.'  The  selection  of  mechanical  stokers  with 
regard  to  coal  and  size  and  character  of  plants  presents  a 
problem  that  can  only  be  answered  in  each  individual  case, 
and  the  proper  solution  can  be  reached  only  when  all  of  the 
factors  entering  into  the  problem  are  known. 

It  is  hardly  advisable  to  arbitrarily  classify  plants,  stokers 
and  coal  and  attempt  to  predetermine  on  the  basis  of  such 
classification  the  proper  mechanical  stoker.  For  the  purpose 
of  discussion,  however,  stokers  and  coals  may  be  classified,  and 
#1  a  general  way  plants  may  be  divided  in  four  classes :  Un- 
derfeed stokers;  traveling  or  chain  grates;  overfeed  stokers, 
and  miscellaneous,  such  as  powdered-fuel  burners,  shovel  or 
scatter  stokers,  and  semi-mechanical  grates. 

CLASSIFICATtON    OF    StOKER   PlANTS 

Underfeed  stokers  are  again  subdivided  into  multiple  retort 
as  the  Riley,  Westinghouse  and  Taylor;  single  retort  with  dead 
grates  (Jones),  and  single  retort  with  inclined  moving  grates 
as  the  Type  E.  Chain  or  traveling  grates  are  of  two  types, 
differing  principally  in  the  fuel-bearing  surface.  In  the  chain 
grate  the  grate  surface  is  composed  of  a  large  number  of 
links  held  together  by  through  bolts  making  a  broad  band 
of  endless  chain  on  which  the  fuel  is  carried.  The  traveling 
grate,  on  the  other  hand,  consists  of  a  number  of  grate  bars 
or  sections  of  grate  bars  held  on  cross-members,  which  in  turn 
are  fastened  to  the  driving  chains  at  either  side  of  the  stoker. 
The  chains  are  thus  below  the  fire  line,  and  not  subject  to  the 
heat  as  in  the  chain  grate.  There  is  a  further  division  of  such 
grates  in  forced-draft  and  natural-draft  grates.  Overfeed 
stokers  may  be  front  feed  as  the  Roney  or  side  feed  as  the 
Murphy  and  Detroit.  The  semi-mechanical  grates  and  miscel- 
laneous stokers  need  hardly  be  described  further. 

Coals  present  such  a  wide  range  of  qualities  aside  from  their 
approximate  analyses  and  heating  value  that  it  is  difiicult  to 
present  a  satisfactory  classification. 

Coal  Classification 

We  have  anthracite,  semi-anthracite,  semi-bituminous,  bi- 
tuminous, sub-bituminous  and  lignite.  Recently  coke  breeze 
has  become  a  recognized  boiler  fuel.     As  to  size,  anthracite 
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steam  coals  are  known  as  No.  2  buckwheat  or  rice,  No.  3  buck- 
wheat or  barley,  No.  4  buckwheat  or  No.  2  barley,  and  culm 
and  silt,  the  last-named  being  a  waste  product  now  used  as 
steam  fuel  only  by  some  of  the  anthi'aeite  coal  producers. 
Anthracites  are  also  free-burning,  and  non-free-burning,  clink- 
ering,  and  non-clinkering.  Soft  coal  is  shipped  as  run  of 
mine,  slack,  and  nut  and  slack  (also  known  as  stoker  coal ). 

Semi-bituminous  and  bituminous  coals  may  be  coking  or 
non-coking  or  free-burning,  caking  or  non-eaking.  high-ash, 
low-ash,  and  the  ash  may  fuse  at  low  or  high  temperatures. 
Sub-bituminous  coal  is  generally  free  burning,  but  may  be 
caking  or  non-eaking,  and  will  have  great  variation  in  ash 
content. 

Lignite  has  the  peculiar  property  of  carrying  as  high  as 
30  per  cent  moisture  held  in  the  cellular  structure  of  the  coal, 
while  in  appearance  the  coal  is  dry.  Its  specific  gravity  is  low, 
and  volatile  content  equal  to  and  sometimes  greater  than  the 
fixed  carbon.  Air  drying  will  remove  nearly  one-half  of  this 
moisture,  but  the  lignite  slacks  badly  in  the  process,  breaking 
up  into  fine  particles,  which  are  extremely  difficult  to  burn. 

Types  of  Boiler  Plants 

Boiler  plants  for  the  purpose  of  this  discussion  may  be 
divided  into  four  general  classes  as  follows :  First,  low-pres- 
sure heating  plants  of  one  or  two  small  boilers,  including  such 
small  high-pressure  plants  of  similar  size  as  are  found  in  some 
office  buildings  and  factories  where  the  load  is  small  and  the 
boiler  set  so  low  that  a  satisfactory  stoker  installation  is  im- 
possible except  at  prohibitive  expense;  second,  moderate-sized 
plants  having  ample  boiler  capacity  operating  at  moderate 
ratings,  and  not  requiring  additional  capacity;  third,  indus- 
trial plants  of  large  and  moderate  size,  requiring  additional 
boiler  capacity,  where  the  labor  may  be  materially  reduced  by 
stokers ;  fourth,  central  stations  or  plants  having  the  char- 
acteristic load  curve  of  such  stations. 

Adaptability  of  Stokers  to  Different  Requirements 

In  the  first  class  of  plants  stokers  are  not,  as  a  rule,  adapta- 
ble to  low-pressure  boilers  because  of  the  fact  that  power  is 
required  to  drive  the  stokers;  and  no  saving  in  labor  is  pos- 
sible, nor  can  stokers  usually  be  installed  except  at  consider- 
able expense  for  changing  the  boiler  setting  or  lowering  the 
Poor  to  secure  sufficient  height  or  distance  between  fire  and 
shell  or  tubes  of  boiler.  This  latter  condition  also  applies  to 
high-pressure  plants  of  similar  character. 

In  the  second  class,  the  use  of  stokers  would  depend  on  the 
labor  and  coal  saving  possible.  The  load  conditions  and  the 
coal  available  will  determine  the  type  of  stoker.  For  steady, 
moderate  loads  and  high-ash  coal,  the  chain  grate  will  be  satis- 
factory; for  some  load  conditions  and  good  coal,  the  overfeed 
type.  The  underfeed  type  would  also  be  satisfactory  under 
most  conditions,  particularly  where  the  coal  is  likely  to  vary 
in  quality  from  time  to  time. 

For  plants  falling  in  the  third  class,  the  forced-draft  under- 
feed stoker  will  generally  be  found  to  be  the  most  satisfactory 
because  of  its  great  flexibility,  overload  capacity  and  high  fur- 
nace efiiciency  over  a  wide  capacity  range.  This  type  of  stoker 
will  handle  practically  all  coals  between  and  including  semi- 
anthracite  and  sub-bituminous  with  an  ash  content  up  to  15 
per  cent,  and,  except  for  high  continuous  overloads,  20  per 
cent. 

For  free-burning  coal  of  higher  ash  content  than  20  per 
cent,  the  forced-draft  traveling  grate  would  be  a  satisfactory 
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.equipment,  assuining  that  adequate  [irovisiou  is  made  to  liaudle 
the  ash. 

Central  stations  and  similar  plants  in  the  fourth  class  are 
practically  forced  to  use  underfeed  stokers.  Because  of  the 
low  load  factor  of  such  plants  it  is  essential  that  the  stokers  be 
able  to  force  the  boilers  up  to  high  overloads,  250  to  300  per 
cent  of  their  rating  for  the  comparatively  short  peak  loads. 
It  is  also  necessai'y  at  times  to  meet  extraordinary  loads  with 
but  little  warning,  and  for  this  purpose  the  forced-draft 
underfeed  stoker,  because  of  its  elasticity,  is  not  equaled  by 
any  other  stoker. 

Starting  from  a  banked  Are  with  an  underfeed  stoker,  it  is 
possible  to  bring  a  boiler  up  to  200  per  cent  of  rating  in  from 
four  to  six  minutes,  a  performance  not  possible  with  any  other 
type  of  stoker. 

Where  the  coal  has  a  high  ash  content  and  is  of  low  heating 
value,  it  may  be  advisable  to  use  traveling  grates  with  forced 
.  draft.  Sufficient  grate  surface  can  usually  be  provided  to 
take  care  of  the  required  overloads.  This  type  does  not  re- 
spond as  quickly  as  the  underfeed  type  to  sudden  load  changes, 
but  where  peak  loads  occur  at  certain  known  times  they  can 
readily  meet  such  conditions. 

So  far  the  fuels  considered  have  been  those  between  and 
including  semi-anthracite  and  sub-bituminous. 

The  successful  use  of  mechanical  stokers  for  burning  the 
tiner  or  steam  sizes  of  anthracite  is  a  comparatively  recent 
development,  and  the  writer  considers  himself  fortunate  in 
having  been  closely  associated  with  this  development.  These 
fuels  and  coke  breeze  are  now  burned  successfully  on  a  travel- 
ing-grate stoker  with  forced  draft.  This  stoker  is  the  develop- 
ment of  the  work  and  experiments  of  the  late  Eckley  B.  Coxe, 
a  prominent  anthracite-coal  operator.  Many  boilers  equipped 
with  these  stokers  and  burning  No.  3  buckwheat  coal  or  coke 
breeze  are  being  operated  at  from  150  to  200  per  cent  of  rat- 
ing. Because  of  the  cost  of  the  equipment  it  is  not  usually 
advisable  to  install  in  small  plants  or  small  boilers  where  only 
moderate  loads  are  required. 

This  type  of  stoker  is  not  as  elastic  as  the  underfeed,  l)ut 
is  more  so  than  the  natural-draft  chain  grate.  It  would  prob- 
ably not  meet  satisfactorily  the  conditions  of  violently  fluctuat- 
ing loads. 

Some  recent  experiments  on  this  stoker  have  indicated  the 
possibility  of  burning  as  high  as  60  lb.  of  soft  coal  per  square 
foot  of  grate,  and  in  the  near  future  there  will  be  more  data 
available  on  the  burning  of  Illinois  coal  and  lignite  on  this 
grate. 

In  existing  plants  among  the  principal  limiting  conditions 
found  are  the  setting  heights  of  boilers,  the  capacity  of  the 
breechings  and  stacks,  the  overload  requirements,  the  kind  of 
coal,  the  class  of  labor  and  the  cost  of  the  installation,  and  the 
foregoing  classification  of  plants  is  only  an  attempt  to  gen- 
eralize. 

Thomas  A.  Marsh.'  The  two  general  classifications  of  fuel 
from  the  standpoint  of  adaptability  to  stokers  are:  (1)  coking 
and  non-coking;  (2)  clinkering  or  non-clinkering.  Com- 
pared with  these  characteristics  all  other  properties  sink  into 
insignificance,  as  every  experienced  fuel  burner  knows.  The 
writer  would  therefore  discuss  the  stokers  suitable  for  each 
of  these  classifications. 

Coking  coal  is  coal  whose  tars  fuse  at  a  temperature  below 
their  distillation  point,  resulting  in  binding  the  fuel  together  in 
a  caked  mass.  Obviously,  such  a  fuel-bed  condition  must 
either  not  be  allowed  to  occur  or  it  must  be  broken  up  soon 


after  occurring.  Stokers  suitable  to  such  fuels  are  under- 
feeds, inclined  stokers  similar  to  Murphy  stokers,  Honeys, 
L-type  chain  grates.  Type  E  stokers.  Almost  all  such  fuels 
are  found  east  of  Pittsburgh,  although  some  coking  fuels  are 
found  in  a  few  western  sections;^ 

Location  of  Non-Coking  Coals 

Non-coking  coals  are  those  whose  tars  distill  off  at  a  tem- 
perature below  their  fusing  point.  Such  coals  are,  therefore, 
obviously  free  burning.  The  chain  grate  is  well  suited  to 
these  coals.  The  performance  of  the  Commonwealth  Edison 
Co.  of'  Chicago  is  well-known   and   striking  evidence   of  this 
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fact.  Such  fuels  comprise  most  of  the  fuels  of  Ohio,  Illinois, 
Indiana,  Iowa  and  in  general  all  coals  west  of  Pittsburgh. 
Those  types  of  stokers  which  do  not  agitate  the  fuel  bed  give 
best  results  when  the  coal  is  free  burning.  A  characteristic 
of  such  fuels  is  the  minimum  of  operating  attention  necessary 
and  the  uniformity  of  results  obtainable  with  minimum 
attention.  Bituminous  coals  above  described  are  being  burned 
to  14  per  cent  CO.  with  3  to  5  per  cent  ashpit  loss.  Com- 
bustion rates  of  30  to  50  per  sq.  ft.  per  hr. 
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Clinkering  coals  are  those  whose  ash  fuses  at  or  below 
2500  deg.  fahr.  Such  fuels  must  be  handled  on  stokers  which 
clear  themselves  of  ash  continuously.  If  the  coal  in  question 
is  a  coking  coal,  the  fuel  bed  should  be  agitated.  If,  on  the 
other  hand,  the  coal  is  free  burning,  the  fuel  bed  should  not 
be  agitated,  as  this  simply  aggravates  the  clinker  trouble. 

The  work  of  the  late  J.  P.  Sparrow  has  been  particularly 
helpful  in  aiding  in  the  selection  of  suitable  coals  for  certain 
stokers  where  a  choice  of  coals  is  possible  and  a  selection  of 
suitable  stokers  for  the  available  coal  where  a  coal  selection  is 
not  possible.  Mr.  Sparrow's  tabulation  of  a  variety  of  coals 
as  presented  before  the  National  Eleciric  Light  Association 
in  1916  is  given  in  Table  8. 


Suitable  stokers  for  coal  that  cokes  and  also  clinkers  are 
Green  "  L "  type.  Murphy,  Model  and  Detroit. 

Suitable  stokers  for  free-burning  clinkering  coal  include 
all  chain  grates  and  traveling-bar  stokers.  The  argument  is 
\ery  strong,  due  to  higher  operating  efflciencies,  low  labor 
cost  and  low  maintenance  cost  against  the  reverse  if  agitating 
stokers  are  selected. 

Suitable  stokers  for  coking,  non-chnkering  coals  are: 
Underfeeds,  "  L  "  type  chain  grates,  Murphy,  Model,  Detroit 
and  similar  agitating  grates.  Such  coals  are  New  River, 
Pocahontas  and  the  better-grade  eastern  fuels. 

These  are  broad  classifications.  Local  operating  conditions 
may  occasionally  indicate  exceptions  to  these  selections.     The 


TABLE  S     COALS    SUITABLE    FOE    VARIOUS    TYPES    OF    STOKERS 


LOCATION  OF 
MINE. 

ANALYSIS 

TYPE   OF 

REMARKS. 

KOISTURE 

VOL>TrLI 

MATTE  B 

FKEO 
CARBON 

ASH 

SULPMUB 

BTU 

FUSION 

STOKER 

Cambria  Co,  Pa 

3G 

20  3 

66  6 

75 

1.68 

13710 

2179 

■^ 

Vera  bad  Chnhers- 

Fulfvn  County, II! 

150 

33  1 

368 

15   1 

282 

5680 

2184 

Clinher  Trouble  at  Dtjmp6rate.  side  Wall  protected  bu  Steam  Jefs. 

Wesfmore/andCo.  PO 

2.2 

35  2 

50  0 

i2.6 

2  37 

12419 

2223 

Bad  CI  inkers. 

RaUiqh  Co.W  Va 

•4-2 

199 

70.8 

S.I 

0  93 

14019 

2295 

Some  Trouble  with  Clmkennq  and  bridqinq  over  Dump  Urates 

Borderland.  W  Va. 

7.6 

35  9 

49.8 

6.7 

I    15 

126+7 

2297 

Forms  small  driftle  Clinkers. 

FaleighCo-.'ff'^a. 

2© 

17  9 

72  5 

6.8 

0  92 

13889 

2303 

Trouble  rrith  Clinkers  Bridging  Dump  Plates  and  on  Side  Walls 

Caruville.Tenn    ■  - 

*0 

3^6 

47.4 

150 

1     57 

neos 

2304 

ffard  CI  inkers. 

RaltiahCo..  tV'/a 

44. 

17  5 

70  9 

7  2 

0  85 

13492 

2306 

YerQ  larqe  Clinkers  on  Side  and  Bndae  Walls. 

CambriaCo.  Pa 

1    © 

253 

&4  7 

S.2 

1    36 

13795 

2335 

Some  Trouble  from  Clinkers  - 

Cambria  Co.  fb 

Z6 

19  5 

69  8 

e.i 

1  .92 

13837 

23SI 

-  Veru  Bad  Clinkers. 

Wastmore!and  Co.  Pa 

S* 

35.0 

51.7 

107 

1    87 

12713 

2384 

Bad  Clinkers - 

Mercer  Co..  Pa: 

54 

34  O 

47  5 

13  I 

3  40 

12291 

2390 

■  Taulor 

Noserious  Clinker  Trouble. 

6lPn  Whii9.  W  Va 

24. 

1  7  7 

736 

&3 

0  72 

141  12 

2394 

No  Clinker  Trouble- 

Pocahontas 

42 

17.6 

72  1 

6.1 

0  66 

13919 

2405 

lio  Clinker  Trouble . 

FaMe^  *  Pahiqh  Crt,  U  Va 

1  4 

22  2 

71. e 

4  7 

1     1  I 

14  565 

2*09 

Larqe  Clinkers  on  Side  and  Bndqe  Walls  - 

Somerset  Co.,  Pa 

1.0 

1  7  7 

70.5 

loe 

2   14 

13&99 

2414 

6ood  Coking, Free  Burninq,  Forms  Large  Vitreous  Clinkers . 

PiiHburgh  Disfnct 

24 

324 

54  3 

10.9 

1   80 

13005 

2427 

VerqLiina  Trouble  with  Clinkers 

Cambridqe,  Ohio 

SO 

37  7 

49  3 

80 

2  75 

12521 

2435 

Forms  Thin  Brittle  Chnkers 

Somerset  Co.,  Pa. 

06 

179 

71    6 

1  00 

1   89 

1360: 

24  68 

Forms  Larqe  Clinkers 

Cambria  Co,  Pa 

22 

254 

G3  2 

9.2 

2  67 

13&03 

2534 

Sliqht  Clinker  Trouble  above  200%  Ratinq 

L5 

224 

69  5 

&6 

1   87 

1*232 

255* 

No  Clinker  Trouble 

6!en  PichIe,aearfieldCo..fb 

2.1 

24,1 

o4  a 

90 

1  91 

13490 

2661 

No  Trouble. 

Cambria  Co.  Pa 

1.6 

2S4 

&5.5 

7,5 

1   36 

14022 

269* 

No  Clinker  Trouble . 

Washmaton  Ca.AlleahenuCe..fb 

03 

322 

57    T 

10,4 

1   OS 

'3282 

2290 

, 

New  Rone Q 

dad  Clinkers. 

Washinafon  Co..  Pa 

3  7 

277 

56  2 

124 

1   45 

12540 

2363 

^ 

*»          »? 

Rock5pnnqs,  fiqo 

43 

356 

4a  3 

13   1 

1    54 

urfBS 

2239 

■ 

Vern  ThinSorftClirther.  qives  senot/sTroubfe 

2S 

23.4 

66  4 

7  & 

1  .75 

.3926 

2379 

Barnsboro.CambriaCa.  • 

2.6 

24   1 

63.5 

9  8 

1  ,61 

I'S+i* 

2430 

Roneu 

■  Clinkers  part  of  the  Time 

hi                      L 

3.2 

227 

66. 0 

e  1 

1   95 

13656 

2444 

&9nmchie.ClearfieldCo..fU 

-  2  1 

24  1 

64  e 

90 

1,91 

13460 

2661 

No  Trouble. 

Barns  bora,                   1 

2  « 

23  4 

<be  * 

76 

1    75 

13928 

23'9 

1 

Cambria  Co.  Pa                 )■ 

26 

24  1 

6  3.S 

9B 

1    61 

13414 

24  SO 

-mBtmqhotJse 

J"  Clinkers  part  of  the  Time 

J 

32 

227 

Sfc.O 

9  1 

1    95 

136S6 

2444 

Under  Feed 

J 

_ 

Westmoreland  Co.,  Pa.  - 

22 

352 

50  O 

■  26 

2  37 

12*19 

2223 

1 

Bad  Clinkers. 

2.& 

35.0 

51    T 

I07 

1    97 

12713 

23&4 

f-  Ki/eu 

>*           ff 

Glen  Richie. 

2.1 

24.1 

&4  8 

90 

1    91 

13+80 

2661 

1          '' 

No  Trouble. 

Clearfield  Cc  Pa 

YfashinQfon  Co.  Pa. 

Q3 

322 

57.1 

1  0.4 

r  06 

13282 

2290 

Bad  Clinkers  ■ 

AlleahAauCo.Pa 

40 

323 

52  3 

t  1  .4 

1    40 

I2&04 

2366 

New  Murphy 

Onlqa  Liitle  Trouble  from  Clinkers 

V<€StV!rQ:nia 

14 

ie.5 

74.6 

55- 

o.e+ 

14483 

2339 

Clinkerina  Fair- &9if%  Eff.- Furnace  Temp  2400'i-o 2*50" Fahr 

Faqeife  Cc.W.Va 

1  2 

17. & 

75  2 

6,0 

0  64 

14337 

247  1 

-  Murphu 

VerL{  Little  Clinker'6S.d%Fff.-        "            •»      7100° to  2^0°    " 

Wood  Co..  WVo 

14- 

33.3 

58- Z 

7-1 

0  55 

13651 

2B0O 

Qood.no  ClinkerS-ll.!''^Fff.-        **             ••      ?3Z5°to  2450'    *' 

Illinois. 

a8 

34  0 

39  + 

178 

3  10 

10231 

2052 

-  Lots  of  Clinker,  but  verq  Little  Trouble 

Madison  Co..  III. 

I20 

38  0 

394. 

i5& 

4  36 

10145 

209t 

Illinois. 

g.e 

34.4 

3»  1 

17  7 

5.11 

10193 

2157 

Christian  Co..  Ill 

13  6 

30  9 

37  8 

17  8 

50* 

9662 

2179 

Plentq  of  Clinkers,  but  no  Trouble-  100  hp-  Maximum . 

Sangamon  Co..  III. 

IA.2 

3  14 

389 

15,5 

440 

9718 

2.79 

"        "          w            M     t.          »^       '  3Q0'y            « 

Illinois. 

O.O 

352 

4&.7 

12.1 

1   98 

II  659 

2253 

Lots  of  Clinkers  but  veru  Lrttle  Trouble. 

ViaoCo..fnd 

10.2 

33  fl 

38  + 

17.6 

3.99 

10291 

2256 

Y  Cham  Orate 

Plentq  of  Clinkers. but  no  Trouble-- 600  Up.  Maximum- 

St  Clair  Co.  III. 

10.8 

33.4 

37  9 

17,9 

5.0+ 

9910 

2291 

Lots  of  Clinkers,  but  no  Trouble 

Saline  Co..  III. 

&.9 

31  S 

50  6 

10-9 

3.36 

12020 

2297 

Plentq  of  Clinkers,  but  no  Trouble-  900  Np.  Maximum. 

r 

26 

23  + 

<a>6  4 

76 

1  75 

13929 

2379 

CambnsCo  ,  Pa .               J 

2a 

24   t 

63  5 

9  6 

1  61 

13414 

2+30 

■  Clinkers  partofTime 

Samsboro.                 \ 

3  2 

IZi 

ee  o 

8  1 

1  95 

13659 

244-1- 

Carthaqe .  N.  M 

12 

37  3 

456 

159 

1  01 

12135 

2559 

No  Clinker  Trouble. 

I  -z 

2oe 

603 

■   9.7 

248 

13803 

246S 

Cambria  Co.,  Pa 

1  6 

23  6 

&6.6 

80 

1   67 

13989 

25+1 

-No  Clinker  Trouble 

1   4 

22  5 

673 

98 

2  05 

I3806 

2r70 

-Hand  Fired 

Somerset  Co,  Pa          J 

2S 

1&  3 

71.2 

9  9 

1.25 

13*28 

2547 

I 

2V 

16.4 

70.6 

106 

13269 

25T7 

The  ash  of  most  of  the  middle-west  and  western  coals 
fuses  from  2000  to  2400  deg.  fahr.  and  some  as  low  as  1800 
deg.  Clinker  accumulations  must  he  avoided.  There  are  two 
methods  of  doing  this.  One  is  not  to  make  the  clinker,  which 
necessitates  that  the  ash  be  kept  on  the  lower  stratum  of  the 
fuel  bed  and  out  of  the  high  temperature  zone;  the  fuel  bod 
must  be  undisturbed.  The  other  method  is  to  have  a  con- 
tinuous discharge  of  the  ash  from  the  furnace. 

The  chain  grate,  which  embodies  both  of  these  principles  of 
keeping  the  ash  in  the  low-temperature  stratum  of  the  fuel 
bed  and  of  discharging  the  ash  continuously  from  the  furnace, 
is  suited  to  coals  of  the  northern  interior,  eastern  interior, 
Gulf,  western  interior,  southern  and  Eockv  Mountain  fields. 


one  feature  of  being  able  to  get  steam  quickly  in  case  of  a 
water-power  shutdown  would  sometimes  offset  almost  any 
ditiiculty  with  clinker  and  the  resultant  low  operating  eflB- 
ciency. 

AVe  should  not  in  our  entire  discussion  of  this  problem 
lose  sight  of  the  commercial  aspects  of  labor  saving,  ease  of 
operation  and  maintenance  of  furnaces  and  continuity  of 
service  when  stokers  are  using  unsuitable  fuels. 

C.\RL  Smerling.  The  hand-operated  stoker  is  now  in- 
stalled in  all  types  of  furnaces  and  almost  every  type  of 
boiler  from  40  to  600  hp.  in  one  unit,  and  to  the  extent  of 
5000  lip.  in  one  fireroom.     This  stoker  could  well  be  named 
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the  Ford  of  stokers  or  more  closely  nicknamed  the  "  Jitney." 

I  have  no  reason  to  believe  that  the  hand  stoker  will  ever 
be  adopted  or  used  extensively  iu  any  large  power  plant  or 
central  station,  but  believe  that  its  place  belongs  in  the 
smaller  un.,  of  500  hp.  and  below.  These  stokers  are  now 
in  use  under  oil  stills,  oil-cracking  furnaces  for  the  i3rodue- 
tion  of  gasoliue,  acid  furnaces,  in  concentration  furnaces, 
hot-mill  and  annealing  furnaces. 

The  principal  objects  of  this  stoker  are  to  obtain  a  more 
universal  and  complete  combustion,  increasing  the  efficiency 
of  the  boiler,  and  to  reduce  labor,  thus  eliminating  careless- 
ness on  the  part  of  the  fireman,  which  is  accomplished  in 
doing  away  with  the  cleaning  of  fires  by  the  old  method,  and 
by  the  coking  method  in  which  the  coal  is  piled  high  in  front 
of  the  fire  doors. 

Sifting  out  the  ash  from  the  clinkers  finally  deposits  ap- 
proximately 5  to  8  per  cent  of  the  total  ash  in  clinkers  at 
the  bridge  wall  on  the  dump  grate,  where  it  is  dropped  at 
regular  intervals  as  required.  If  red  coke  falls  through  the 
grate,  it  is  an  indication  that  the  fireman  must  not  pull  the 
levers  more  but  wait  until  the  ashpit  again  looks  a  little 
dark.  This  pulling  of  levers  as  a  rule  requires  one  pull  of 
each  lever  every  half-hour,  and  on  the  average  coal-  of  12 
per  cent  ash  the  dump  grate  should  be  dropped  once  in  8  hr. 
After  continuing  this  operation,  it  is  possible  to  run  water- 
tube  boilers  up  to  225  per  cent  rating  without  difficulty, 
provided  sufficient  stack  and  correct  flues  are  installed;  at 
175  per  cent  rating  it  is  not  unusual  to  obtain  72  per  cent 
combined  efficiency  and  a  continuous  high  CO,  of  an  average 
of  13  per  cent. 

One  of  the  most  interesting  features  of  this  '"  Jitney " 
stoker  is  the  fact  that  the  first  cost  of  installation  is  very 
low  compared  with  the  saving  over  that  of  hand-fired  flat  or 
shaking  grates. 

Robert  H.  Kuss  contributes  the  data  given  in  Table  9  on 
the  types  of  plants  and  qualities  of  coal  for  which  stokers  of 
different  types  are  adapted. 


TABLE  0     COALS  AND  PLANTS  TO  WHICH  VARIOUS   STOKERS 
ARE    ADAPTED 


Type  of  Stoker 


Traveling  grates 

Underfeed,  Jones 

Combustion  Engrg.  Corp.,  Type  E 

Single  incline 

Double  ineline 

Inclined  underfeed 


Mini- 

Mini- 

Maxi- 

Best 

mum 

mum 

mum 

coal 

size  of 

plant, 

size  of 

charac- 

umt 

hp. 

umt 

teristics 

200  hp. 

600 

600  hp. 

High 
volatile 

150  hp. 

.300 

.300  hp. 

Medium 
volatile 

150  hp. 

300 

2.50  hp. 

Medium 
volatile 

200  hp. 

600 

400  hp. 

High 
fixed 
carbon 

200  hp. 

400 

350  hp. 

Medium 
volatile 

500  hp. 

200  0 

Any 

High 

larger 

fixed 

size 

carbon 

Unfit 
coal 


Coking 
and  low 
ash 

High  ash, 
low-fu- 
sing ash 

High  ash. 
low-fu- 
sing ash 

Low- 
fusing 
ash 

Low- 
fusing 
ash 

Low- 
fusing 
ash 


P.  W.  Thomas.  The  stoker  is  restricted  to  a  coal  contain- 
ing an  ash  which  it  will  scavenge  cleanly  and  without  injury 
to  its  own  metal.  This  brings  a  sharp  division  in  the  present 
types  of  stokers.     Where  the  coal   fluxes  its  ash   at  furnace 


temperature,  a  chain  grate  will  invariably  give  the  highest 
operating  efficiency.  Where  the  ash  content  is  under  5  per 
cent  or  when  the  ash  content  will  not  flux  at  a  temperature 
above  2600  deg.  fahr.,  other  types  of  stokers  will  give  the  same 
efficiency  if  properly  handled. 

The  limiting  factor  in  the  use  of  the  stoker  in  small  plants 
is  the  cost  of  labor. 

There  is  no  type  of  fuel  in  the  United  States.  Each  field 
and  each  coal-producing  district  has  absolutely  individual  fuel. 
The  only  comparison  by  analysis  of  the  various  fuels  must  be 
that  analysis  which  shows,  in  addition  to  the  usual  proximate 
analysis,  the  quantitative  analysis  of  the  ash  and  its  fluxing 
temperature.  Given  these  figures,  it  is  a  matter  of  simple 
calculation  to  know  which  of  the  many  stokers  would  perform 
so  as  to  obtain  the  greatest  percentage  of  heat  to  the  boiler. 

By  the  above  let  me  explain  that  two  bituminous  coals 
showing  the  same  proximate  analysis  may  have  entirely  differ- 
ent ash  contents,  entirely  different  coking  properties  and  at- 
tendantly  different  combustion  rates.  They  both  require  the 
same  quantity  of  air  in  the  consumption  of  a  pound  of  coal, 
but  no  device  will  cause  one  coal  to  unite  with  its  given 
quantity  of  air  in  a  shorter  interval  of  time  than  its  nature 
allows.  The  flexibility  of  a  stoker,  then,  depends  on  how  many 
pounds  of  coal  can  be  supplied  with  the  proper  amount  of 
air  at  one  and  the  same  time.  Two  methods  are  open :  to 
increase  the  grate  surface,  or  thicken  the  flre  and  apply  the 
forced  draft.  In  the  latter  case  it  is  again  necessary  to  figure 
the  fluxing  temperature  of  the  ash  in  incandescent  coke. 

Walter  E.  Bryan.  It  has  been  common  practice  with  Illi- 
nois fuel,  where  mechanical  stokers  are  desired,  to  use  chain 
grates.  These  give  very  satisfactory  results,  except  that  they 
cannot  be  forced  to  any  great  extent.  Underfeed  stokei-s 
shoidd  have  a  little  larger  size  of  coal,  and  also  coal  freer  from 
impurities  than  that  required  for  the  chain  grates.  Stokers 
of  the  Westinghouse  type  have  recently  been  used  in  this  dis- 
trict on  bituminous  screenings  with  great  success. 

B.  J.  Denman.  The  chain-grate  stoker  is  best  adapted  to 
coals  containing  25  per  cent  or  more  of  ash,  due  to  the  facility 
with  which  it  disposes  of  the  refuse.  This  is  one  of  its  chief 
advantages,  and  in  addition  to  this  it  is  one  of  the  cheapest 
stokers  available,  and  undoubtedly  has  the  lowest  cost  of 
maintenance.  From  the  operating  standpoint,  the  chief  ob- 
jections to  the  chain-grate  stoker  are  its  lack  of  responsiveness 
and  the  fact  that  its  point  of  best  efficiency  is  rather  sharply 
marked,  dropping  off  somewhat  rapidly  at  overloads  and  very 
rapidly  at  light  loads.  With  proper  care,  good  efficiencies  can 
be  maintained  within  a  reasonable  range  of  capacity,  the  low 
percentage  of  CO,  which  is  obtained  in  most  plants  being  un- 
necessary. The  chain-grate  stoker  is  practically  smokeless. 
To  secure  the  best  results  it  should  be  set  with  fiat  coking  and 
boiler  arches  of  an  inclination  and  length  to  best  suit  the 
fuel  burned.  This  stoker  is  suitable  for  non-coking  coals  only. 
With  coking  coals  it  is  impossible  to  get  reasonable  capacity, 
and  the  ash  is  practically  pure  coke.  Chain  grates  which  have 
been  designed  to  burn  coking  coals  have  not  been  found  to  be 
successful. 

The  inclined  overfeed  type  of  stoker  has  the  advantage  of 
reasonably  low  cost  but  the  disadvantage  of  high  maintenance. 
Most  stokers  of  this  type  require  frequent  poking  of  the  fires, 
which  produces  considerable  smoke.  These  stokers  are  not 
suitable  for  coals  containing  over  15  per  cent  of  ash.  They 
have  a  limited  range  of  capacity,  but  are  quite  responsive  to 
change  in  loads. 

The  inclined  underfeed  type  of  stoker  has  the  greatest  range 


642 


ECONOMICAL  USE  OF  FUEL 


The  Journal 
Am.Soc.M.E. 


of  capacity,  the  best  efficiency  of  any  stoker  available,  and  the 
additional  advantage  that  it  is  the  most  responsive  to  changes 
in  load.  Boilers  can  be  raised  from  bank  fire  to  steaming  at 
the  rate  of  200  per  cent  in  less  than  five  minutes.  This  type 
of  stoker  has  an  unusually  flat  efficiency  curve,  with  a  high 
efficiency  throughout  the  range,  and  with  most  arrangement 
of  settings  the  highest  efficiency  is  at  light  loads.  This  applies 
particularly  to  coal  averaging  about  14,000  B.t.u.  and  from 
6  to  8  per  cent  ash.  This  enables  a  plant  having  evening 
peaks  to  eliminate  the  carrying  of  banked  fires  to  meet  the 
peak  load,  as  it  is  possible  to  install  sufficient  stoker  capacitj' 
to  secure  a  boiler  rating  of  300  per  cent. 

The  chief  disadvantage  of  this  type  of  stoker  is  its  high  fli-st 
cost,  but  this  is  offset  by  the  high  capacities  possible,  which 
reduce  the  boiler-room  investment.  It  is,  of  course,  undesir- 
able to  operate  the  boilers  at  such  high  rating  except  for  short 
periods,  and  for  plants  having  no  short  peaks  it  would  be 
uneconomical  to  put  in  sufficient  stoker  capacity  to  obtain 
these  peaks.  It  has  been  my  experience  that  considerably 
higher  combined  boiler  and  furnace  efficiency  can  be  obtained 
with  this  type  of  stoker  than  with  any  other  ~type,  and  I  have 
made  extensive  tests  with  chain-grate,  inclined  overfeed,  and 
inclined  underfeed  stokers.  This  stoker  is  suitable  for  coals 
having  as  high  as  20  per  cent  ash,  but  with  coals  running  this 
high  in  ash,  and  with  heating  value  as  low  as  10,000  B.t.u.  per 
lb.,  it  is  necessary  to  arrange  dumping  sections  of  about 
twice  the  length  normally  provided,  and  to  increase  the  height 
of  the  stoker  sufficiently  beyond  the  amount  usually  required, 
if  very  high  rating  is  desired.  We  are  cai'rying  loads  as  high 
as  300  per  cent  rating  with  Illinois  coal  averaging  about  10,500 
B.t.u.,  with  15  per  cent  ash.  The  maintenance  of  this  type  of 
stoker  is  low  as  at  present  designed.  This  stoker  is  suitable 
for  either  coking  or  non-coking  coals. 

I  do  not  believe  the  size  of  the  plant  determines  whether  or 
not  a  stoker  should  be  used.  This  is  more  a  question  of  labor 
conditions,  load  factor  and  funds  available.  We  are  at  present 
operating  a  plant  containing  three  500-hp.  boilers,  hanil-fired, 
while  in  an  adjoining  city  of  practically  the  same  size  we 
found  it  advantageous  to  install  stokers.  In  that  same  city 
we  are  operating  a  gas  plant  containing  two  200-hp.  boilers, 
only  one  of  which  is  in  use  at  a  time,  which  we  have  equipped 
with  stokers. 

A.  H.  Blackbuen.^  For  the  large  electric-power  plants 
with  wide  ranges  of  coal,  and  the  larger  manufacturing  plants 
with  boiler  units  from  500  to  2500  hp.,  the  underfeed  gravity 
and  underfeed  direct-push,  self-cleaning  stokers  are  the  types 
of  stokers  best  adapted,  because  they  respond  most  quickly 
to   the  varving  coals.     Thev  will  show  high  efficiencv  for  a 


range  of  from  80  to  200  per  cent  of  rating.  They  will  raise 
steam  from  no  load  to  200  per  cent  in  a  few  minutes  and  are 
practically  smokeless.  They  will  successfully  burn  Pennsyl- 
vania, Manland,  Virginia,  Ohio,  Kentucky  and  Michigan 
coals. 

The  chain  grates  show  best  results  when  working  at  a 
steady  load.  They  are  adapted  to  free-burning  coal  high  in 
volatile  such  as  the  coals  mined  in  the  Middle  West;  they  are 
not  so  suitable  for  the  coking  coals  having  high  fixed  carbon. 

The  overfeed,  inclined-grate  and  the  side-feed  stokers  are 
adapted  to  boilers  from  150  to  300  hp.,  and  obtain  their  best 
economy  when  working  from  80  to  100  per  cent  of  rating 
and  are  not  suited  to  heavy  overloads. 

The  underfeed  stokers  and  the  combination  of  underfeed 
and  overfeed  stokers  are  suitable  for  boilers  from  150  to 
500  hp.  and  show  excellent  efficiencies  at  ratings  from  80  to 
150  per  cent  and  can  be  worked  up  to  loads  of  200  per  cent. 
The  advantage  of  these  stokers  is  the  rapidity  with  which 
they  will  take  care  of  sudden  variations  in  load,  the  average 
good  efficiencies  obtained,  and  the  comparatively  low  cost 
of  repairs.  They  will  successfully  burn  coals  from  Illinois, 
Kentucky,  Ohio,  Pennsylvania,  Maryland,  West  Virginia,  Iowa 
and  Michigan.  For  internally  fired  Scotch  marine  boilers 
and  internally  fired  vertical  boilers  of  the  Manning  type  the 
imderfeed  stoker  has  been  successfully  applied,  showing  re- 
sults of  10  per  cent  saving  over  hand  firing. 

For  the  fair  grades  of  lignite  coals  of  the  West,  the  under- 
feed stoker  is  being  used  with  considerable  success,  especially 
when  the  fuel  comes  directly  from  the  mine  and  before  it 
dries  out,  by  running  light  fires  and  rapid  combustion. 

As  to  the  limiting  factor  in  the  use  of  mechanical  stokers 
in  small  plants :  Stokers  can  be  applied  with  good  results 
to  boilers  as  low  as  100  hp.,  especially  when  there  is  only 
one  man  employed  to  look  after  the  boiler,  engine  and  other 
apparatus  about  the  plant,  as  hoppers  can  be  put  on  that 
will  hold  an  hour's  supply  of  coal,  or  more;  the  automatic 
regulation  will  take  care  of  the  steam  or  combustion  rate 
while  the  attendant  is  looking  after  other  work. 

Will  Successfully  Burn  Green  Lignite 

Stokers  have  too  often  been  applied  under  unsuitable  con- 
ditions. Proper  consideration  has  not  been  given  to  com- 
bustion space,  the  size  of  the  unit  and  the  particular  design 
of  the  boiler  to  which  the  stoker  has  to  be  applied.  The  time 
has  come  when  the  first  consideration  must  be  given  to 
proper  design  of  combustion  area  to  the  particular  quality  of 
coal  to  be  burned,  and  to  the  installation  of  boiler  and  stoker 
designs  best  suited  to  this  condition. 


8     What  Experience  Have  You  Had  in  the  Use  of  Wood  as  Fuel  ?     To  What 
Extent  Is  Wood  Available  as  a  Fuel  ? 

The  coal  shortage  has  occasioned  the  use  of  wood  fuel  in  many  unwonted  places.    Accounts  of  experience 
that  will  be  helpful  are  solicited. 


Egbert  H.  Kuss.  The  writer's  experience  includes  the 
burning  of  wood  refuse  coming  from  kiln -dried  manufacturing 
operations  of  both  hard  and  soft  wood  and  "  hog  stuff "  pro- 
duced at  logging  mUls  in  northern  Minnesota.  Kiln-dried 
wood  refuse  when  burned  alone  constitutes  no   particularly 


'  Chief  Engineer,  Under  Feed  Stoker  Co.  of  America,  Chicago.     Mem. 
Am.Soc.M.E. 


difficult  problem.  If  a  sizable  proportion  is  sawdust  or  planer 
shavings  this  material  must  be  burned  in  a  complete  firebrick 
furnace,  the  fuel  being  introduced  by  gravity,  and  most  of  it 
being  burned  in  suspension  with  very  little  air  from  the  ashpit. 
Where  coal  and  wood  refuse  are  burned  together,  difficulty 
is  encountered  if  the  major  portion  of  the  fuel  is  sawdust. 
Planer  shavings  in  large  quantities  set  up  extremely  difficult 
conditions.     In  any  event,  the  combination  of  fuels  must  be 
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burned  in  a  complete  firebrick  furnace,  so  that  the  sawdust 
portion  may  be  burned  in  suspension. 

When  "  hog  stuff  "  is  produced  from  bark,  edgings,  etc.  (as 
is  the  case  in  lumber-producing  mills),  it  is  best  burned  in  a 
complete  firebrick  furnace  where  the  fuel  is  introduced  so  as 
to  form  cone  heaps  over  the  grate  surface,  very  little  air  being 
introduced  by  way  of  the  ashpit,  and  the  fire  being  most  brisk 
at  the  grate  surface  around  the  edges  of  the  cones. 

Albert  A.  Cabt.  I  have  had  to  handle  wood  as  a  fuel 
under  a  wide  variety  of  conditions  which  have  called  for  dif- 
ferent constructions  in  furnaces,  as  wood  from  a  lumber  camp, 
where  undesirable  tree  trunks,  boughs  and  branches  were 
burned;  in  saw  mills  where  the  fuel  was  slabs,  edgings  and 
sawdust;  in  wood-pulp  mills  where  the  wood  refuse  was 
burned;  in  woodworking  establishments  where  the  fuel  was 
the  refuse  from  the  saws,  planers  and  other  wood-working 
tools. 

It  must  be  remembered  that  fully  one-half  the  weight  of  the 
wood  is  found  in  the  volatile  gases  passing  off  during  the 
process  of  combustion.  With  properly  designed  furnaces,  the 
greater  part  of  the  air  required  for  the  combustion  of  these 
gases  can  be  made  to  pass  through  the  grates  and  fuel  bed, 
where  they  become  warmed  to  such  an  extent  that  they  will 
not  suppress  the  combustion  of  the  gaseous  portion  of  the  fuel 
in  the  combustion  chamber.  An  ample  and  well-designed 
combustion  chamber  is  also  essential  to  obtain  efficient  results. 

Two  objections  commonly  offered  to  the  use  of  wood  fuel 
are  the  production  of  objectionable  smoke  and  danger  from 
fire  due  to  burning  firebrands  ejected  from  the  chimney. 
With  a  properly  designed  and  operated  wood-burning  furnace, 
however,  the  smoke  nuisance  can  be  so  reduced  as  hardly  to 
constitute  a  nuisance,  and  I  have  found  no  difficulty  in  stop- 
ping the  trouble  from  sparks  and  hot  cinders  by  using  cinder 
screens  enclosing  the  top  of  the  chimney. 

Heating  Value  op  Wood  Fuel 

In  the  boiler-test  code  of  the  Society  we  have  been  in- 
structed to  regard  1  lb.  of  wood  as  equivalent  to  0.4  lb.  of 
coal;  or,  in  other  words,  2i/2  lb.  of  wood  are  equivalent  to 
1  lb.  of  coal. 

The  value  of  dry  wood  used  as  a  fuel  may  be  slightly  greater 
or  considerably  less  than  this  equivalent  of  bituminous  coal, 
according  to  the  design  of  furnace  used  and  the  manner  in 
which  the  fire  bed  and  its  air  supply  are  handled.  The  per- 
centage of  moisture  carried  materially  affects  the  heating  value 
of  wood  fuel,  and  therefore  it  is  most  desirable  to  have  the 
wood  as  dry  as  possible. 

Wet  fuel,  however,  must  often  be  used,  and  I  have  burned 
pulp-wood  chips  or  shavings  running  as  high  as  30  to  40  per 
cent  in  moisture.  Such  very  wet  wood  fuel  must  be  burned 
in  a  reverberatory  furnace  with  a  heavy  bed  of  burning  fuel 
maintained,  to  dry  the  moist  wood  rapidly  as  it  is  fed  continu- 
ously into  the  furnace. 

Newly  cut  wood  contains  a  large  percentage  of  moisture, 
which  varies  in  the  different  varieties  of  wood,  but  from  one- 
third  to  one-half  of  this  moisture  will  disappear  if  the  wood 
is  air-dried  from  six  to  twelve  months. 

Examples  op  Sdccesspul  Wood-Burning  Furnaces 

In  burning  forest  wood  such  as  trunks,  boughs  and  branches, 
I  have  found  that  much  better  results  could  be  obtained  with 
a  wide  furnace  than  with  a  long,  narrow  furnace  in  which 


wood  is  charged  lengthwise  through  a  front  opening.  With 
the  long  furnace  it  is  difficult  to  maintain  a  good  level  fuel 
bed  and  have  the  grates  evenly  covered.  I  have  obtained  the 
best  results  for  such  fuel  with  a  furnace  about  5  ft.  wide  and 
7  ft.  deep.  This  had  a  charging  door,  running  across  the 
width  of  the  furnace  and  about  12  in.  high,  which  lifted  ver- 
tically above  the  dead  plate  along  the  outer  face  of  the  front 
wall,  being  counterweighted  and  properly  balanced,  and  the 
door  was  perforated  with  a  number  of  %-in.  holes  to  admit 
and  evenly  distribute  small  streams  of  air  over  the  fire  bed. 

The  cut  lumber  was  piled  in  front  of  the  door  so  that  it 
lay  lengthwise,  running  from  one  side  wall  to  the  other.  When 
the  door  was  lifted  the  lumber,  thus  arranged,  was  pushed 
over  the  dead  plate  on  to  a  grid  of  sloping  grate  bars  drop- 
ping downward  at  an  angle  of  about  30  deg.  At  the  lower  end 
of  these  sloping  grates  and  about  18  in.  from  the  bridge  wall, 
I  arranged  another  grid  of  sloping  bars,  dropping  down  from 
the  bridge  wall  at  an  angle  of  45  deg.,  thus  forming  a  V- 
shaped  grate  surface  having  a  long  and  short  leg. 

With  this  arrangement,  the  lumber  was  rolled  or  shoved 
down  the  bars  from  the  dead  plate  in  such  a  manner  as  to 
maintain  a  fairly  thick  and  more  or  less  compact  fire  bed  over 
the  lowest  position  formed  by  these  sloping  grates  and  very 
little  difficulty  was  found  in  keeping  the  upper  end  of  the 
grates  (nearest  to  the  door)  covered  with  fuel.  The  charging 
door  was  kept  open  for  the  shortest  possible  time. 

I  designed  and  installed  some  very  successful  furnaces,  built 
on  the  same  general  lines,  for  a  large  manufacturer  of  wooden 
ears,  near  Buft'alo.  The  grates  (under  water-tube  boilers) 
were  placed  a  short  distance  above  the  floor  level,  thus  obtain- 
ing a  very  high  combustion  chamber.  An  ashpit  was  exca- 
vated about  24  in.  below  the  floor  level  with  a  trench  along  the 
outer  face  of  the  boiler  fronts  through  which  air  entered.  This 
trench  was  covered  with  removable  plates  in  front  of  each  of 
the  large  lifting,  charging  doors  to  permit  easy  cleaning  of  the 
ashpits. 

The  refuse  from  the  woodworking  shops  was  delivered  to 
the  boiler  room  through  chutes  and  consisted  of  large  and 
small  pieces,  chips,  shavings  and  sawdust.  The  fireman  piled 
the  refuse  in  front  of  the  upward-sliding  doors,  which  were 
balanced  in  order  to  operate  easily.  When  the  doors  were 
opened  the  fuel  was  shoved  in  quickly  upon  the  large  flat  grate 
surface  and  the  doors  immediately  closed.  Two  boilers,  of 
about  200  hp.  each,  were  operated  in  this  manner  most  suc- 
cessfully. 

In  another  woodworking  shop  in  the  West,  manufacturing 
furniture,  I  supervised  the  installation  of  another  form  of 
wood-burning  furnace  placed  under  water-tube  boUers. 

Here  the  boilers  were  set  very  high  above  the  grate  surface 
and  the  wood  refuse  was  continuously  spouted  down  tube- 
like pipes,  shooting  into  the  furnace  directly  through  the  boiler 
fronts  and  landing  upon  the  fuel  bed  below.  A  supplementary 
fire  of  coal  was  maintained  upon  the  grates,  and  thus  the  plant 
obtained  an  ample  supply  of  steam. 

I  do  not  know  who  was  the  designer  of  this  system,  but  I 
protested  against  its  installation  on  account  of  danger  from 
fire  running  back  along  the  wood-conveying  spouts.  About 
two  years  afterwards  this  plant  burned  and  there  was  some 
question  raised  as  to  whether  or  not  the  cause  was  due  to  this 
system  of  feeding  wood  refuse  to  the  furnace. 

I  have  designed  and  supervised  the  installation  of  several 
different  forms  of  extension  furnaces  for  burning  wood  refuse, 
which  have  given  satisfaction.  Some  of  these  have  their  fuel 
charged  through  top  openings  in  the  covering  arch,  above  the 


644 


ECONOMICAL  USE  OF  FUEL 


The  Journal 

Am.Soc.M.E. 


grate  bars.  The  principal  defect  in  this  type  of  furnace  is 
the  pyramiding  of  the  fuel  on  the  grates  directly  below  the 
stoke  holes.  This  can  be  overcome  to  a  large  extent  by  build- 
ing up  a  grate  construction  under  the  stoke  holes,  shaped  like 
a  pyramid.  This  insured  a  good  penetration  of  air  through- 
out the  entire  fuel  bed  and  did  away  largely  with  the  poking 
necessary  to  free  up  the  other  form  of  fuel  bed. 

Grateless  Furnace  for  Wood  Burning 

One  of  the  most  successful  fonns  of  wood-burning  furnaces 
for  woodworking  shops  that  I  have  installed  is  a  grateless 
furnace  similar  in  its  general  form  to  the  well-known  beehive 
type  of  coke  oven.  It  is  circular  in  shape,  with  a  semi-spheri- 
cal, dome-like  cover  over  the  top.  I  owe  my  first  conception 
of  this  type  of  furnace  to  my  friend,  the  late  F.  W.  Edwards 
of  the  Standard  Oil  Company,  who  was  deeply  interested  in 
the  study  of  furnace  equipments. 

In  this  furnace  the  refuse  wood  is  first  run  through  a  dis- 
integrator, consisting  of  a  disk  having  heavy  knives  inserted 
near  the  circumference  of  one  of  its  faces.  This  disk  is  re- 
volved at  a  high  rate  of  speed  inside  of  a  casing,  the  larger 
pieces  of  wood  refuse  being  fed  into  the  disk  chamber. 

Thus  the  size  of  the  wood  is  reduced  until  it  is  small  enough 
to  be  carried  by  an  air  blast  through  conducting  tubes.  The 
end  of  these  conveying  tubes  terminate  in  a  centrifugal  sep- 
arator head,  where  the  greater  part  of  the  air  used  for  flotation 
is  discharged.  The  wood  refuse  is  then  dropped  through  a 
tube  from  the  bottom  of  the  separator,  accompanied  by  air 
under  sufficient  pressure  to  project  the  fuel  into  the  furnace. 


The  wood  passes  into  the  furnace  in  a  tangential  direction, 
which  causes  it  to  travel  around  the  circular  face  of  the  round 
furnace,  and  with  the  very  high  temperature  maintained  the 
wood  ignites  and  burns  very  rapidly,  somewhat  after  the  man- 
ner in  which  pulverized  coal  is  burned. 

An  opening,  running  in  a  normal  or  radial  direction  out  of 
one  side  of  the  circular  furnace,  carries  the  burning  gases 
directly  into  the  firebox  chambers  of  adjoining  boiler  settings. 

A  slowly  burning  fire  bed  of  coal  is  maintained  upon  the 
grate  bars  of  the  boiler  furnace  and  the  combustible  gases  bum 
rapidly  above  this  coal  fire  bed,  without  smoke  production,  and 
by  this  means  the  most  efiicient  results  are  obtained  from  the 
wood  refuse. 

In  case  the  supply  of  wood  refuse  gives  out  a  damper  is 
closed  between  the  wood  furnace  and  the  boiler  furnace  and 
the  boilers  are  operated  in  the  regular  manner  with  coal. 

I  have  designed  several  variations  in  the  construction  of  this 
type  of  furnace  and  in  one  case  I  fed  wet  spent  licorice  root 
down  through  the  top  of  the  furnace  while  operating  the 
furnace  proper  in  the  way  described  above,  with  wood  refuse 
from  a  large  neighboring  box  shop. 

A.  G.  Christie.  At  a  recent  meeting  of  the  Baltimore  Sec- 
tion of  the  Society,  Mr.  Henry  Adams  stated  that  he  bad 
burned  wood  on  several  occasions  in  furnaces  designed  to  use 
soft  coal  and  had  obtained  satisfactory  results.  However, 
only  about  60  per  cent  of  the  rated  boiler  capacity  could  be 
obtained  under  average  conditions.  Another  local  member 
stated  that  he  had  found  it  advisable  to  lower  the  bridge  walls 
when  using;  wood  in  furnaces  designed  for  coal. 


9     What  Coal  Economies  Can  Be  Eifected  in  Residence  Heating  ? 

He  who  could  make  one  ton  of  coal  do  the  work  of  two  during  the  past  winter,  not  only  conserved  the 
coal  for  his  neighbor  and  saved  his  own  money  but  was  comfortable  when  he  might  have  otherwise  been 
cold.     How  can  it  be  done? 


Frank  T.  Chapman.'  According  to  good  authority  ap- 
proximately 120,000,000  tons  (2000  lb.)  of  coal  is  the  present 
rate  of  use  per  year  for  domestic  purposes  in  the  United 
States.  No  accurate  record  exists  to  indicate  what  proportion 
of  this  coal  is  used  for  residence-heating  purposes,  but  prob- 
ably at  least  two-thirds,  or  80,000,000  tons,  of  this  amount  is 
used  for  what  might  be  broadly  stated  as  residence  heating. 

The  possible  saving  in  coal  used  for  residence  heating  may 
be  divided  into  five  principal  items  as  follows: 

1  Elimination  of  Heating  for  Unnecessary  Eooms  and  Build- 

ings: 

a  Shutting  heat  off  from  rooms  not  actually  needed 
b  Closing  of  large  residences  where  heating  requirement 
is  unreasonable  for  number  of  occupants  or  the  re- 
arrangement of  heating  equipment  in  order  to  heat 
only  the  portion  of  house  actually  needed  for  occu- 
pancy. (This  item  should  represent  a  saving  of  at 
least  10  per  cent.) 

2  Lower  Temperature  Maintained  in  Homes: 

a  A  5  deg.  lower  average  than  past  practice  would  save 
about  10  per  cent  of  the  fuel  requirement. 


'  Eastern  Manager,  Ameriean   Radiator  Company,  New  i'ork.      Mem. 
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3  Obser\'ance  of  Practical  Methods  of  Reducing  Preventable 

Heat  Losses : 

a  Insulation  of  cellar  piping,  heater  or  other  sources  of 

heat  loss 
b  Prevention  of  undue  leakage  at  windows  and  doors. 

4  Economical  Operation  of  Heating  Apparatus: 

a  Tlie  keeping  of  gas  passages  of  heaters  clean.  (By  far 
the  most  vital  factor  and  the  most  important  to  em- 
phasize.) 

b  Proper  draft  regulation 

c  Sifting  ashes  where  they  contain  fuel  value 

d  The  study  and  application  of  available  war  coal-saving 
rules.  (This  item  No.  4  should  represent  a  possible 
saving  of  20  per  cent.) 

5  The  Use  Where  Available  of  Substitutes  for  Coal  as  Fuel, 

such  a.s  natural  gas,  kerosene  oil,  fuel  oil,  wood,  peat. 

A  summary  of  these  possible  savings  totals  a  proportion  of 
about  50  per  cent  of  the  coal  now  used  for  residence  heating. 
For  practical  calculation  let  us  assume  that  one-half  this  pro- 
portion, or  25  per  cent  of  the  saving,  can  actually  be  effected, 
provided  proper  means  are  used  to  inspire,  educate  and  re- 
quire the  public  to  take  a  more  personal  interest  in  conserving 
coal.    Based  upon  80,000,000  tons,  25  per  cent  would  mean  a 


Jdly 
1918 


ECONOMICAL  USE  OF  FUEL 


645 


saving  of  20,000,000  tous  iu  resideuce-heatiiig  work,  to  which 
could  uiuloubtedly  be  added  a  goodly  percentage  of  coal  now 
used  for  domestic  cooking  and  hot-water  service,  by  increased 
economy  in  its  use  and  by  a  more  extensive  substitution  of 
other  fuels  for  cooking. 

The  practical  possible  saving  on  all  domestic  uses  of  coal 
would,  tlievefore,  appear  to  lie  somewhere  between  20  and  30 
million  tons.  It  is  important  to  note  that  in  this  25  per  cent 
sa\ang,  only  10  per  cent  is  figured  as  secured  from  "  economy 
of  operation,"  the  remainder  being  mainly  by  elimination  and 
lower  maintained  temperatures. 

Havinj;'  visualized  the  tii-st  two  phases  of  the  subject  ques- 
tion, we  come  to  the  third  phase,  viz.,  the  method  of  pro- 
cedure that  will  bring  about  the  greatest  conservation.  This 
phase  is  only  indirectly  covered  by  the  original  subject  but 
is  the  vital  factor  which  governs  the  proportion  of  the  possible 
economies  that  can  be  effected. 

An  active  educational  program  with  punch  and  compulsion 
in  it,  as  well  as  an  ajjpeal  to  patriotism,  is  required,  and  such 
a  program  must  necessarily  be  based  upon  a  plan  of  regulation 
and  limitation  of  coal  supply  calculated  upon  quantities  re- 
quiring economy.  Only  by  such  means  can  the  average  house- 
holder be  aroused  and  impressed  with  the  fact  that  if  he  does 
not  study  and  apply  the  conservation  rules,  his  negligence  will 
react  upon  the  comfort  of  his  own  family.  He  will  run  short 
of  coal,  while  his  neighbor  who  has  observed  the  rules  will 
have  sufficient  for  his  needs. 

Infoi-mation  accumulated  leads  to  the  statement  that  a 
sufficiently  consistent  plan  of  apportioning  coal  for  residence 
heating,  cooking  and  hot-water  service  by  regulation  and  limi- 
tation, can  be  secured  to  make  the  enforcement  practical. 


Saving  Coal  in  Hot-Aie  Turnaces 

C.  R.  Mueller.'  In  a  residence  of  six  rooms  an  estimated 
saving  of  30  per  cent  of  the  coal  was  made  last  winter  without 
any  radical  changes  in  the  heating  system.  The  installation 
consisted  of  an  ordinary  hot-air  furnace  using  recirculated 
air.  The  means  by  which  this  saving  was  effected  may  be 
applied  to  practically  all  types  of  hot-air  furnaces,  to  oBtain 
as  good  and  even  better  results. 

One  way  of  saving  coal  was  to  employ  the  alternate  method 
of  firing  for  the  various  poor  grades  of  bituminous  coal  avail- 
able. Instead  of  being  spread  over  the  whole  surface,  fresh 
charges  of  coal  were  thrown  on  one  side  of  the  fire  only.  The 
red  coals  left  exposed  on  the  other  side  ignited  the  gases  dis- 
tilled from  the  green  coal,  thereby  saving  the  heat  which  or- 
dinarily would  have  been  wasted  up  the  stack,  in  the  form  of 
unbumed  gas.  Smoking  was  reduced  and  the  usual  explosion, 
which  occurred  just  after  firing,  was  prevented. 

The  fuel  saving  was  further  increased  by  lowering  the  room 
temperatnre  below  that  required  for  comfort  in  ordinary  resi- 
dences. In  residences  where  the  humidity  averages  20  per 
cent  or  less,  during  the  heating  season  it  is  not  comfortable 
unless  the  room  temperature  is  at  least  74  deg.  By  maintain- 
ing a  relative  humidity  of  40  per  cent  a  temperature  of  68 
deg.  was  found  comfortable.  In  order  to  obtain  this  high 
humidity  it  was  necessary  to  substitute  for  the  regular  water 
container  pans  with  twice  the  evaporating  surface,  and  set 
them  close  to  the  firepot.  The  pans  were  kept  full  by  means 
of  a  float  valve  connected  to  the  city  water  service.  Since  the 
amount  of  water  evaporated  was  comparatively  small,  the  coal 
consumed  in  this  way  was  neglected  in  the  following  example. 


The  calculation  of  the  saving  which  resulted  by  operating 
at  the  lower  temperature  is  based  on  the  fact  that  the  heat  loss 
of  a  house  is  directly  proportional  to  the  difference  in  tem- 
perature between  the  inside  and  outside  air.  For  this  city 
(Detroit)  the  average  outdoor  temperature  during  the  heating 
season  is  37  deg.  The  difference  between  the  inside  and  out- 
side temperatures  is  31  deg.  for  a  house  at  68  deg.,  and  37 
deg.  for  one  at  74  deg.  The  saving,  then,  by  the  comfortable 
house  with  40  per  cent  humidity  over  the  comfortable  house 
with  20  per  cent  humidity  is  (37  deg. — 31  deg.)/37  deg.  or  19 
per  cent. 

In  addition  to  this  economy  there  is,  due  to  the  increased 
humidity,  a  diminished  susceptibility  to  colds  and  other  pleural 
ailments. 

Recirculating  the  air  iu  a  residence  instead  of  drawing  fresh 
air  from  outdoors  results  in  a  saving  of  coal,  since  less  heat  is 
expended  in  warming  the  inside  air  through  the  smaller  tem- 
perature range.  In  regard  to  the  healthfulness  of  reeircukr 
tion,  it  can  be  no  more  objected  to  than  in  the  case  of  steam- 
heated  dwellmgs,  which  have  no  particular  fresh-air  inlet. 
Moreover,  the  air  which  leaks  out  of  the  cracks  around  the 
doors  and  windows  is  generally  sufficient  to  supply  many 
times  more  than  the  amount  required  for  breathing. 

The  sluggish  circulation  encountered  in  the  large  majority  of 
houses  due  to  the  poorly  designed  air  ducts,  results  in  a  liigh 
stack  temperature  with  its  consequent  waste  of  heat.  A  vigor- 
ous flow  of  air  around  the  firepot  and  gas  passages  is  neces- 
sary to  take  away  this  heat  and  carry  it  to  the  rooms  above. 
Good  combustion  being  maintained,  the  greatest  saving  of  heat 
occurs  when  the  stack  temperature  is  reduced  to  the  minimum 
required  for  draft.  The  writer  made  his  lai-gest  saving  during 
the  past  winter  by  using  a  12-in.  electric  desk  fan  in  the  recir- 
culating duct  leading  to  the  furnace.  The  fan  was  operated 
about  fourteen  hours  daily,  forcing  twice  as  much  air  through 
the  furnace  as  would  have  flowed  naturally. 

Several  tests  were  made  under  various  conditions,  in 
all  of  which  the  superiority  of  forced  circulation  was  obvious. 
In  two  consecutive  24-hr.  tests,  run  to  determine  the  economy- 
of  forced  circulation,  the  results  in  Table  10  were  obtained. 

TABLE  10     TESTS   OF   HOT-AIR  FURNACES 


Kind  of  Circulation 

Test  No.  1 

Test  No.  2 

Natural 

Forced 

24 

47 
309 
106,5 

241 

f  difference,     inside 

Average  temperatures,  deg.  fahr.  I        and  outside 

1  stack. ...    

60 
205 

78 

'  Detroit,  Mich. 


1  The  fan  was  rim  ouly  17  hr.  of  the  24  hr.  of  the  test. 

Reducing  the  coal  consumption  for  the  conditions  of  the  first 
test  to  those  of  the  second  based  on  the  ratio  of  temperature 
difference,  we  have  106.5  X  (60/47)  =  1361b.  The  coal  sav- 
ing was  then  136  —  78  =  58  lb.,  which,  at  %  cent  per  lb., 
amounts  to  29  cents.  The  cost  of  fan  current  at  about  %  cent 
per  hour,  or  4  cents  for  the  test,  makes  the  net  daily  saving 
25  cents.  The  saving  of  coal  expressed  as  a  percentage  was 
100  (136—78)  /136  =  42.6  per  cent. 

The  few  published  results  available  on  the  perfoimauces  of 
hot-air  furnaces  with  forced  circulation  seem  to  agree  to  the 
extent  that  the  efficiency  is  increased  from  5  to  50  per  cent  by 
the  use  of  a  fan. 
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The  means  of  saving  coal  in  hot-air  furnaces  may  be  sum- 
marized thus: 

a  Alternate  method  of  firing 

b  Maintenance  of  a  room  temperature  of  68  deg.  with 

humidity  of  40  per  cent 
c  Recirculation  of  air 
d  Reduction  of  stack  temperature  by  forced  circulation. 

Philip  J.  Savage.'  Probably  the  best  method  of  recom- 
mending possible  economies  in  residence  heating  is  to  sum- 
marize briefly  some  observations  and  experiences  extending 
over  a  period  of  six  years  and  made  in  connection  with  the 
operation  of  a  warm-air  generator  of  well-known  make,  in- 
stalled in  a  ten-room  solid  brick  residence  with  average  gen- 
eral exposure.    Anthracite  fuel  was  used  exclusively. 

Coal  in  each  of  the  following  forms  has  been  given  a  full 
heating  season's  trial :  egg  size  alone,  egg  and  stove  size  mixed 
in  equal  portions,  and  stove  size  alone.  Experience  indicated 
that  the  stove  size  or  smaller  coal  produces  a  more  compact 
fire  bed,  and  has  the  advantage  of  uniformity  of  burning  rate 
causing  less  loss  in  the  ashes.  There  was  no  appreciable  loss 
of  unburned  coal  through  the  grates  with  the  stove  size  and, 
in  a  furnace  of  proper  size,  it  produces  flexibility  and  burning 
speed  sufficient  for  severe  weather.  Incidentally,  the  cost  per 
ton  is  lower  for  the  smaller  size. 

The  proper  method  of  i  perating  the  grate  shakers  or  re- 
volvers should  be  carefully  studied  and  the  furnace  maker's 
instructions  closely  followed.  Great  economies  are  possible 
here,  in  the  lack  of  waste  in  the  ashes.  The  variation  in  prac- 
tice with  identical  apparatus  is  remarkable. 

The  necessity  for  a  check  damper  in  the  smoke  pipe,  for 
purposes  of  economy,  is  obvious.  The  smoke  pipe  and  its  con- 
nection to  the  chimney  should  be  free  of  air  leaks,  as  the  draft- 
cheeking  effect  may  necessitate  opening,  more  or  less,  the 
damper  in  the  direct  draft,  which  in  most  furnaces  is  designed 
to  cause  the  hot  products  of  combustion  to  bypass  this  damper 
section  and  flow  through  heat-absorbing  chambers  before  ad- 
mission, indirectly,  to  the  smoke  pipe.  In  the  residence  re- 
ferred to,  the  damper  in  the  direct-draft  path  is  left  in  the 
closed  position  at  all  times  of  normal  operation,  except  when 
the  fire  is  being  shaken  down,  and  when  coal  is  being  added. 

The  prevention  of  air  leakage  at  fireplace  or  grate  openings 
by  means  of  dampers  or  folding  screens,  at  night  and  at  other 
times  when  the  ventilating  effect  is  not  necessary,  is  also  valu- 
able as  a  heat  saver.  Means  should  be  impro%'ised  to  prevent  the 
all-night  loss  of  heat  through  the  open  windows  of  bedrooms 
whose  doors  are  left  open,  for  various  reasons,  to  the  rest  of 
the  house.  Stairways  can  often  be  more  or  less  completely 
blocked — by  the  use  of  a  suitable  folding  screen,  for  example. 
In  the  residence  in  question,  the  morning  temperature  of  the 
downstairs  living  rooms  has  been  raised  from  around  60  deg., 
to  68  or  70  deg.  by  means  of  a  screen  placed  nightly  on  a  stair- 
way, which  effectively  prevents  the  convection  losses. 

Relatively  large  areas  of  window  and  door  exposure  should 
be  checked  up  very  closely,  as  heat  losses  of  great  magnitude 
are  occasioned  by  this  means.  The  installation  of  weather 
strips  on  one  door,  and  of  storm  windows  on  four  large  win- 
dows with  severe  exposure,  in  the  residence  referred  to,  ef- 
fected very  marked  improvement. 

The  question  of  humidity  does  not  seem  to  receive  enough 
attention.  The  water  pan  in  most  of  the  hot-air  installations, 
when  present  at  all,  is  placed  in  the  cold-air  intake  where  the 
moisture  absorption  is  almost  negligible;  and  in  installations 


of  the  hot-water  or  steam  systems  provision  is  seldom  made 
for  humidifying.  At  a  nominal  cost  an  efficient  and  automatic 
humidifying  system  can  be  installed  in  a  hot-air  furnace,  with 
water  pan  in  the  dome  above  the  firepot,  where  the  moisture 
absorption  is  naturally  greatest.  Water  pans,  with  some  sort 
of  simple  wick  arrangement  to  assist  evaporation,  placed  beside 
the  hot-air  registers  or  over  steam  or  hot-water  radiators  are 
appreciably  helpful.  In  the  installation  under  observation,  a 
water  pan  in  the  air  dome  of  the  hot-air  furnace  and  three 
pans,  each  with  wick  arrangement,  placed  beside  floor  registers, 
have  increased  the  relative  humidity  during  normal  winter 
weather  from  an  average  of  under  30  per  cent  to  an  average  of 
about  45  per  cent.  An  evaporation  of  over  five  gallons  per  day 
was  secured. 

By  means  of  the  changes  above  enumerated,  in  equipment 
and  method  of  operation,  the  coal  consumption  in  the  residence 
referred  to  has  been  reduced  from  an  established  average  of 
16  tons  per  winter  of  average  severity  to  12  tons.  The  expense 
involved  for  the  double  windows,  weather  strips  on  a  door, 
a  new  indoor  air  feed  to  the  furnace  and  the  humidifying  ap- 
paratus was  $50,  and  it  has  been  an  exceedingly  profitable  in- 
vestment, aside  from  the  added  comfort  obtained. 

Robert  H.  Kuss.  The  writer  has  found  success,  when  using 
bituminous  coal  of  the  non-coking  variety  (Illinois  or  Indiana, 
prepared  sizes)  by  employing  the  following  methods: 

1  Attempt  to  operate  throughout  the  heating  season  with 
the  same  height  of  refuse  and  live-coal  level,  this  being  two 
or  three  inches  above  the  level  of  the  bottom  of  the  charging- 
door  opening  in  the  usual  equipment. 

2  Prepare  for  a  new  firing  by  crowding  the  live  coal  to  the 
place  nearest  the  fixepot-ehamber  gas  outlet.  If  the  gases  rise 
vertically  over  the  entire  firepot  area,  there  is  no  choice  in 
the  matter. 

3  Charge  the  green  coal  into  the  depression  which  should 
extend  down  to  the  refuse,  thus  permitting  no  contact  with  live 
fuel  except  on  the  surface  nearest  the  placement  of  the  live 
coal. 

4  Regulate  adjustments  in  draft  for  the  period  of  a  day's 
run  by  means  of  the  check  damper;  regulate  the  maximum  and 
minimum  heat  delivery  (depending  upon  the  severity  of  the 
season )  by  means  of  the  chimney  damper.  In  other  words,  the 
check  damper  is  the  daily,  and  the  chimney  damper  the 
seasonal,  draft  appliance. 

5  Admit  very  little  air  over  the  fire. 

6  As  the  demands  for  gieater  or  less  heat  delivery  occur, 
vary  the  thickness  of  the  refuse  from  3  in.  for  greatest  re- 
quirements to  only  a  small  live-coal  area  about  6  in.  deep  for 
mildest  weather. 

7  To  facilitate  refuse  removal  from  the  place  of  greatest 
accumulation,  disconnect  the  bars  of  the  other  grate  sections 
from  the  shaking  lever. 

8  Shake  grates  very  moderately. 

The  results  have  been  found  to  be,  when  compared  with  usual 
practice: 

a  Decidedly  less  combustible  in  the  refuse 

b  Decidedly  less  clinkering 

c  Decidedly  less  soot  formation 

d  More  uniform  heat  delivery 

e  Substantial  economy  increases  in  mild  weather. 

Donald  B.  Prentice.'  The  annual  domestic  coal  consump- 
tion of  the  United  States  is  estimated  to  be  1.1  tons  per  capita 


»  The  Detroit  Edison  Company,  Detroit,  Mich. 


'Assistant  Professor  of  Mechanical  Engineering,  Lafayette  College, 
Easton,  Pa.     Jun. Am.Soc.M.E. 
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of  total  population,  and  to  be  1.4  tons  per  capita  of  those 
living  in  buildings  heated  by  coal.  These  figures,  place  the 
annual  consumption  for  heating,  excluding  exhaust-steam  in- 
stallations, at  110,000,000  tons,  including  all  grades  of  coal. 
If  the  average  efBciency  secured  in  boilers,  furnaces  and  stoves 
can  be  raised  from  45  to  55  per  cent,  for  example,  the  same 
heating  results  will  be  produced  with  90,000,000  tons.  This 
reduction  of  20,000,000  tons  would  decrease  shipments  by 
nearly  500,000  carloads,  with  an  additional  saving  of  fuel  on 
the  railroads.  Under  the  present  circumstances,  of  course, 
these  20,000,000  tons  would  be  shipped  as  usual  and  diverted 
to  industries  where  the  need  is  severe,  making  an  important 
contribution  to  relieve  the  industrial  shortage. 

Many  residences  are  equipped  with  hot-water  heating  plants. 
A  disadvantage  of  this  system  is  the  cooling  of  the  large  body 
of  water  during  the  night,  and  the  consequent  losses  due  to 
forced  combustion  in  the  morning,  when  an  effort  is  made  to 
raise  the  water  temperature  rapidly.  The  greatest  cooling  ef- 
fect is  felt  in  bedrooms,  especially  in  children's  rooms  where 
windows  are  often  open  for  twelve  hours  or  more.  AH  hot- 
'  water  radiator  valves  when  closed  permit  enough  circulation 
to  prevent  freezing,  which  is  necessary,  but  this  circulation,  un- 
fortunately, is  enough  to  reduce  the  temperature  of  the  water 
in  the  entire  system.  The  writer  has  found  that  closing  bed- 
room radiator  valves  and  then  carefully  wrapping  the  radiators 
with  blankets  will  keep  the  temperature  of  the  water  in  the 
system  at  least  60  deg.  higher  than  it  will  be  if  the  radiators 
are  exposed  to  window  drafts.  If  the  water  is  at  140  deg.  in- 
stead of  at  80  deg.  in  the  morning,  fuel  is  saved  and  the  living 
rooms  are  more  comfortable. 

On  new  installations  with  sectional  boilers  it  is  possible  to 
have  two  distinct  water  systems,  one  for  the  living-room  floor 
and  one  for  other  floors.  This  arrangement  keeps  the  living- 
room  circuit  warm  over  night.  It  involves,  however,  consider- 
ably more  piping  and  therefore  adds  to  the  cost. 

The  coefficient  of  heat  loss  from  glass  is  four  times  that  for 
the  ordinary  residence  wall.  If  shades  are  drawn  completely 
down  after  dark  at  all  windows  on  the  first  floor  and  at  all 
windows  except  those  in  bedrooms  on  other  floors,  and  left 
down  until  morning,  very  valuable  dead-air  spaces  are  added 
to  the  glass  areas,  reducing  the  heat  loss  perhaps  50  per  cent. 
This  procedure  also  checks  window  leakage  to  some  extent. 
Although  living-room  shades  are  usually  drawn,  the  number 
of  unshaded  windows  in  most  houses  is  surprising.  Window 
shades  are  important  factors  in  residence  heating  in  another 
respect,  the  shutting  out  of  sunlight.  Part  of  the  heating  re- 
quirements of  a  residence  can  be  met  for  many  hours  on  sunny 
days  by  allowing  the  interior  furnishings  to  absorb  the  radiant 
heat  of  the  sun  to  the  greatest  extent  possible. 

A  means  of  saving  fuel  in  the  furnace  itself,  which  is  not 
mentioned- as  often  as  it  should  be,  is  the  use  of  small  sizes  of 
coal.  It  is  quite  practicable  to  burn  anthracite  as  fine  as  No.  1 
buckwheat  on  the  ordinary  shaking  and  dumping  grate  by 
carrying  the  fire  on  a  bed  of  ashes,  provided  there  is  sufficient 
draft,  which  is  usually  true.  This  small  coal,  although  higher 
in  ash,  can  deliver  as  many  heat  units  per  pound  as  the  larger 
sizes  for  three  reasons:  (1)  For  the  same  weight  the  coal  has 
greater  surface  on  which  carbon  oxidation  can  take  place, 
which  insures  complete  combustion;  (2)  the  air  passes 
through  the  fuel  bed  in  fine  streams  and  against  enough  resist- 
ance to  keep  the  excess  oxygen  in  the  flue  gas  at  a  moderate 
amount;  (3)  the  fire  tends  to  spread  over  the  whole  grate 
quickly  and  without  manipulation,  which  eliminates  dead  spots 
and   prevents   air   leaks.      These   statements   are   not    merely 


expressions  of  opinion,  but  conclusions  from  numerous  tests. 
Is  it  too  much  to  e.\pect  of  householders  and  amateur  fire- 
men that  in  the  winter  of  1918-19,  by  the  use  of  small  coal,  by 
anticipating  heating  requirements  and  managing  their  fires  ac- 
cordingly, by  eliminating  or  decreasing  heat  losses  wherever 
possible,  they  will  save  the  equivalent  of  at  least  one-fifth  of 
the  anticipated  industrial  shortage  of  50,000,000  tons? 

L.  W.  Eggleston."  The  average  rate  of  combustion  in 
house-heating  boilers  is  about  30  per  cent  of  the  rated  capacity 
of  the  boiler.  Most  boilers  develop  their  highest  efficiency  at 
their  rated  capacity,  but  to  secure  the  most  economical  results 
the  boiler  should  have  its  greatest  efficiency  at  from  40  to  60 
per  cent  of  its  load.     All  boilers  designed  for  ascending  gas 


Fig.  15    Pbinciple  of  Construction  of  Rev ertible- Flue 
House-Heating   Boiler 


Fig.   10!     Comparative    Efficiencies   of   Revebtible-Flue   and 
Ascending-CJas-Travel   Boilers 


travel  are  most  efficient  at  high  rates  of  combustion ;  under  low 
rates  of  combustion  there  is  not  sufficient  volume  of  gases  to 
flu  all  of  the  flue  space.  The  gases  pass  to  the  chimney  by 
the  shortest  route  without  giving  up  all  of  their  availablf 
energy. 

The  most  modern  boiler  construction  is  designed  with  a  re- 
vertible  flue  travel,  forcing  the  gases  from  their  natural  course. 
This  feature  properly  applied  to  a  boiler  leaves  no  short  cut 
for  the  gases  to  escape  to  the  chimney.  The  floating  eflfeet  of 
the  gases  while  trying  to  resist  the  power  of  the  chimney  on 
their  downward  travel  causes  them  to  press  against  the  heating 
surfaces  of  the  boiler  and  give  up  their  available  heat  under 
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all  rates  of  combustion.  This  principle  of  construction  is 
shown  in  Fig.  15. 

Fig.  16  shows  two  eflBciency  curves.  The  lower  curve  shows 
the  efficiency  of  a  boiler  with  ascending  gas  travel.  Its  high- 
est eiflciencj-  is  at  catalog  rating.  The  upper  curve  indicates 
the  efficiency  of  the  revertible  flue  boiler,  its  greatest  efficiency 
occurring  at  50  per  cent  of  catalog  rating. 

An  important  step  in  connection  with  a  steam  boiler  is  to 
free  the  system  from  oil  and  grease.  Oily  substances  on  the 
surface  of  the  water  in  the  boiler  offer  resistance  to  the  genera- 
tion of  steam,  producing  an  unsteady  water  line  in  the  boiler 
and  resulting  hi  a  wet-steam  supply  to  the  heating  system.  It 
has  been  frequently  demonstrated  that  a  greasy  condition  in  a 
boiler  has  increased  the  fuel  consumption  more  than  25  per 
cent  and,  unle.ss  the  boiler  is  thoroughly  cleaned  after  the 
plant  is  installed,  the  grease  and  oil  will  remain  in  the  system 
indefinitely. 

The  most  economical  control  for  house-heating  boilers  is 
effected  by  allowing  the  greatest  possible  amount  of  the  draft 
tension  on  the  boiler  at  all  times.  The  lii-e  should  be  regulated 
by  the  draft  door  located  in  the  ashpit.  This  door  should  be 
adjusted  so  that  the  maximum  results  can  be  obtained  with  the 
smallest  possible  amount  of  opening.  With  this  control,  excess 
air  is  prevented  and  good  results  are  obtained  at  all  rates  of 
combustion.  A  great  many  operators  imagine  that  by  closing 
the  choke  damper  in  the  smoke  hood  they  prevent  the  heat 
from  escaping  up  the  chimney.  This  practice,  however,  decom- 
poses the  fuel  without  giving  off  its  available  heat. 

It  is  very  important  that  the  boiler  should  be  made  airtight 
so  that  the  air  for  combustion  enters  the  draft-inlet  door.  Ther- 
mostatic control,  properly  connected  to  the  draft  dampers,  ef- 
fects a  great  saving  in  fuel  and  gives  a  more  uniform  heat. 

It  has  been  demonstrated  by  actual  practice  that  this  method 
of  operation,  compared  with  the  average  manner  of  operation, 
■will  result  in  a  great  saving  of  fuel. 

P.  J.  Dougherty.^  At  least  5  tons  of  coal  per  year  are 
•wasted  in  the  average  10-room  residence  due  to  excess  air  leak- 
age through  loose  fitting  jambs,  windows  and  doors.  Assum- 
ing a  clearance  of  ^  in.  around  the  windows  and  doors,  the 
total  area  of  such  openings  is  equal  to  that  of  a  24:-in.  pipe. 
Allowing  one-half  of  this  area  for  air  infiltration,  at  least  40,- 
000  cu.  ft.  of  cold  air  per  hour  enters  the  building,  while  9000 
cu.  ft.  per  hour  is  ample  for  a  family  of  five.  In  zero  weather 
it  requires  about  5  lb.  of  extra  coal  per  hour  to  heat  this  large 
amount  of  excess  air. 

The  heat  loss  through  an  8i/2-in.  brick  wall  and  plaster  is 
1.8  times  as  much  as  through  a  13-in.  brick  wall  furred  and 
plastered;  or  twice  as  much  as  thi'ough  a  17y2-in.  brick  wall 
furred  and  plastered.  In  frame  construction  the  heat  loss 
through  a  wall  consisting  of  clapboard,  studded  and  plastered, 
is  1.4  times  that  through  clapboard,  paper,  studding  and  plas- 
ter; or  1.9  times  that  through  clapboard,  paper,  sheathing, 
studding  and  plaster.  It  is  quite  evident  that  a  judicious  use  of 
:building  paper  and  interlocking  metal  weather  strips  are  gilt- 
edge  investments  in  reducing  coal  bills. 

The  next  important  leak  to  be  stopped  is  the  excessive  escape 
up  the  chimney  of  unconsumed  gases  such  as  carbon  monoxide, 
liydrogen,  hydrocarbons  and  carbon.  The  fuel  bed  itself  acts 
principally  as  a  gas  producer.  About  one-half  of  the  heat 
■energy  of  the  fuel  passes  into  the  combustion  space  in  the 
form  of  combustible  gases.  Unless  the  combustion  conditions 
"within  the  heater  are  right,  these  unconsumed  gases  carry 
aiearly  half  the  heat  value  of  the  coal  up  the  chimney  as  a  dead 
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loss,  irrespective  of  how  low  the  smoke-pipe  temperature  may 
be.  A  high  combustion  temperature,  not  less  than  1000  deg. 
falir.,  is  absolutely  essential  to  produce  economic  combustion. 
Invariably  a  low  combustion  temperature  accompanies  a  weak 
draft. 

A  weak  draft,  improper  firing  or  faulty  heater  desig-n  are 
the  usual  causes  of  high  coal  bills  because  of  unfavorable  com- 
bustion conditions  within  the  heater.  The  strength  of  a  natural 
draft  dejiends  primarily  upon  the  average  temperature  of  the 
gases  within  the  chimney,  which  should  range  from  300  deg.  to 
500  deg.  fahi-.,  depending  upon  the  height  of  the  chimney.  Be- 
cause of  excessive  leakage  of  cold  air  into  the  average  chimney, 
and  the  maximum  chilling  effect  due  to  the  usual  4-in.  chimney 
walls,  it  is  no  uncommon  condition  to  have  the  flue  gases  chilled 
from  800  deg.  to  200  deg.  fahr.  in  passing  from  the  bottom  to 
the  top  of  the  chimney.  This  condition  gives  an  average  stack 
temperature  of  500  deg.  fahr.,  the  requirement  for  the  average 
low  outside  chimney  35  ft.  or  less  in  height.  A  properly  de- 
signed heater  will  therefore  iiermit  the  gases  to  escape  to  the 
stack  at  from  400  to  800  deg.  fahr.  in  order  to  maintain  the 
required  temperature  in  the  chimney. 

Leaky  chimneys  are  the  bane  of  a  heating  engineer's  exist- 
ence. A  heater  cannot  deliver  heat  to  the  system  unless  the 
draft  is  strong  enough  to  first  generate  the  heat  from  the  fuel. 
A  weak  draft  changes  a  heater  from  a  heat  producer  to  a  gas 
producer.  The  combustible  gases  escaping  up  the  chimney  un- 
burnt  are  the  same  gases  that  are  .purchased  from  the  gas  com- 
panies for  cooking  and  lighting.  A  large  saving  i:i  fuel  and 
loss  by  fire  could  readily  be  accomplished  if  the  Board  of  Un- 
derwriters as  well  as  city  ordinances  and  architects  should  de- 
mand a  smoke  test  to  prove  a  chimney  tight  before  accepting 
it,  as  is  the  case  in  testing  all  plumbing  and  electrical  installa- 
tions before  acceptance. 

A  strong  draft  properly  controlled  is  the  best  fuel  econo- 
mizer on  the  market.  In  the  average  residence  the  available 
draft  at  the  smoke  damper  should  be  about  0.2  in.  of  water.  A 
sensitive  di'aft  gage  of  the  Ellison  type  with  a  15  to  1  ratio 
should  be  part  of  the  equipment  of  evei-y  heater.  No  house 
owner  can  intelligently  regulate  the  draft  without  a  sensitive 
draft  gage. 

A  strong  draft  not  onlj'  saves  coal  by  producing  a  high  com- 
bustion temperature  to  burn  the  combustion  gases,  but  it  mate- 
i-ially  increases  the  effectiveness  of  the  heating  surface  of  the 
heater.  The  heating  surface  of  the  combustion  chamber  will 
absorb  2^^  times  as  much  heat  when  the  combustion  tempera- 
ture is  1350  deg.  fahr.  as  when  at  950  deg.,  the  steam  or  water 
against  the  heating  siu-face  being  at  212  deg.  High  combustion 
temperatnre  is  far  more  important  than  low  stack  temperature 
in  burning  fuel  economically.  It  is  far  more  economical  to 
permit  20  per  cent  of  the  fuel  energy  to  pass  into  the  chimney 
as  high  stack  temperature  in  order  to  produce  the  necessary 
draft,  than  to  suffer  the  loss  of  40  per  cent  of  the  fuel  energy 
in  the  form  of  unconsumed  gases  due  to  a  low  stack  temper- 
ature. 

Excess  air  passing  through  the  heater  is  a  frequent  cause  of 
high  coal  bills.  A  thin  fire  on  the  grates,  12  in.  or  less,  or  a 
strong  draft  improperly  controlled  are  the  principal  causes  of 
heat  loss  through  excess  air  as  indicated  by  a  low  percentage 
of  C0„  (from  5  to  10  per  cent)  in  the  flue  gases. 

A  deep  bed  of  flre  and  ash  on  the  grates  at  all  times,  from 
16  to  20  in.,  win  materially  reduce  the  heat  loss  due  to  excess 
air.  Excess  air  produces  such  a  chilling  and  deceiving  effect 
(hat  more  actual  heat  units  escape  from  a  heater  whose  flue 
gases  show  a  temperature  of  only  300  deg.  fahr.  and  5  per 
cent  CO;,  than  escape  from  a  heater  whose  flue  gases  show  a 
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temperature  of  800  deg.  fahr.  and  15  per  cent  COj.  The  former 
condition  represents  19.6  per  cent  of  the  heat  of  the  fuel, 
while  the  latter  with  its  high  stack  temperature  and  low  excess 
air  represents  only  18.5  per  cent  of  the  heat  units  passing  up 
the  stack  as  sensible  heat. 

B.  J.  Denman.  The  greatest  saving  in  districts  using 
bituminous  coal  for  residence  heating  is  to  be  obtained  by 
encouraging  the  use  of  coke.  In  most  residence  heaters,  the 
volatile  matter  is  distilled  off  without  being  consumed,  due  to 
the  general  practice  of  filling  up  the  furnace  in  endeavoring  to 
cut  down  the  frequency  of  firing.  This  can  be  avoided  by  ad- 
vocating frequent  and  light  firing  of  coal,  or  by  the  use  of 
anthracite  coal  or  coke.  The  use  of  thermostats  for  residence 
heating  is  very  desirable,  and  would  result  in  a  material  sav- 
ing of  fuel  in  the  average  house. 

Most  people  do  not  appreciate  the  saving  which  can  be  ef- 
fected by  having  a  door  or  heavy  curtain  at  the  top  of  the 
stairway,  so  that  the  upstairs  can  be  cut  off.  This  makes  it 
possible  to  heat  only  as  much  of  the  upstairs  as  is  necessary, 
and  prevents  disagreeable  drafts  coming  down,  if  the  upstairs 
is  not  heated.  It  also  prevents  the  chilling  of  the  entire 
house,  due  to  bedroom  windows  being  raised  during  the  night. 


An  enormous  saving  could  be  effected  if  evei-y  one  would  cut 
off'  as  many  sleeping  rooms  as  possible. 

C.  E.  Van  Bergen.  Fuel  may  be  saved  in  residence  heat- 
ing by  using  the  smaller  sizes  of  anthracite  coal  such  as  pea 
and  No.  1  buckwheat.  These  can  be  used  by  careful  handling 
of  grates,  taking  care  at  all  times  to  keep  some  ashes  on  or 
over  the  grates,  to  prevent  the  small  coal  falling  through 
gi'ates. 

Do  not  shake  or  dump  the  grates  roughly  and  if  coal  be- 
gins to  run  through  grates,  stop  it  by  pushing  down  enough 
coal  with  poker  to  plug  the  hole. 

Walter  E.  Bryan.  Waste  in  residence  heating  is  due,  to 
a  great  extent,  to  ignorance  of  proper  methods  of  handling 
heating  apparatus.  I  have  found  that  when  it  is  not  necessary 
to  push  the  fire  hard,  the  most  economical  results  are  ob- 
tained by  keeping  the  ashpit  door  and  firing  door  (including 
the  slide)  tightly  closed  and  opening  the  damper  in  the  smoke- 
pipe,  which  allows  air  from  the  outside  to  enter.  The  keeping 
of  the  fire  door  tightly  closed  may  result  in  a  little  smoking 
immediately  after  firing,  but  it  also  results  in  a  more  even 
temperature  and  prevents  cold  air  from  being  drawn  in  over 
the  fire. 


10     What  Coal  Economies  Can  Be  Effected  in  the  Small  Steam  Plants? 

Plants  which  are  not  sufficiently  important  departments  of  their  industries  to  warrant  expert  super- 
vision and  are  too  small  to  support  real  engineers  waste  a  lot  of  coal  and  steam  in  the  aggregate.  What 
are  the  principal  sources  and  methods  of  waste  and  how  can  they  be  avoided  and  corrected? 


E.  H.  Kearney.'  We  would  be  lacking  in  the  gift  of  fore- 
sight if  we  allowed  ourselves  to  be  lulled  into  the  belief  that 
at  the  present  time,  by  virtue  of  existing  conditions,  a  form  of 
fuel  conservation  hysteria  were  sweeping  over  the  country 
and  that  at  the  termination  of  a  few  months  or  a  few  years 
a  return  would  be  had  to  normal  conditions — and  to  normal 
conditions  is  meant  a  relapse  to  pre-war  price,  production  and 
consumption.  In  all  probability,  not  in  our  day  and  genera- 
tion will  we  again  see  the  time  when  the  commodities  which 
enter  into  power-plant  operation  can  be  secured  with  the  same 
facility  which  obtained  previous  to  the  present  tightening-up- 
aU-round  period. 

This  is  a  thought  which  should  occupy  our  minds  to  the 
exclusion  of  lesser  things  in  dealing  with  present  and  future 
power  plant  conditions — we  as  engineers  are  the  nation's  fuel 
conservators. 

In  order  to  bring  about  the  best  possible  efBcieney  in  the 
plant,  the  operating  engineer  should,  figuratively  speaking, 
"  camp  "  in  the  boiler  room.  Not  a  single  detail  of  its  oper- 
ating conditions  should  escape  his  personal  attention — meth- 
ods of  firing,  condition  of  fires,  leaks  in  settings,  adjustment 
of  draft,  temperature  of  feed  water  and  condition  of  feed 
pumps  are  but  a  few  of  the  many  things  which  should  engross 
his  attention.  In  short,  the  engineer  does  well  who  keeps  con- 
stantly in  mind  the  truth  of  the  old  adage,  "  If  you  want  a 
good  job  done,  take  pains  to  do  it  yourself." 

For  several  years  jireeeding  the  war  period  there  was  a 
growing  tendency  upon  the  part  of  owners  and  engineers  of 
medium-sized  plants  to  install  apparatus  in  the  boiler  room  by 
which  a  closer  check  could  be  had  upon  fuel  consumed,  water 
evaporated,  quality  and  temperature  of  gases,  etc.  Larger 
plants  were  equipped  with  these  aids  to  economy  as  a  matter 
of  course,  and  the  beneficial  results  which  attended  the  ojiera- 
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tion  of  these  more  modern  systems  had  set  a  worthy  example 
for  less  pretentious  plants  to  follow. 

If  increasing  scarcity  and  cost  of  fuel  had  been  the  only 
factors  to  be  dealt  with,  it  is  easily  seen  that  firms  dealing 
in  scientific  power-plant  apparatus  would  iave  been  swamped 
with  orders.  Had  prices  and  delivery  remained  a  fixed  quan- 
tity, there  would  have  been  a  scramble  on  the  part  of  engi- 
neers of  smaller  plants  to  obtain  apparatus  which  during  the 
24-hour  period  would  enact  the  part  of  watch  dogs  of  the 
coal  pile.  But  while  war  conditions  brought  about  a  scarcity 
and  soaring  price  of  fuel,  they  also  affected  the  apparatus 
manufacturer  in  like  degree  with  the  result  that  the  modest 
plant  owner  found  himself  between  two  fires;  either  to  install 
checking  apparatus  at  a  tremendously  increased  cost,  pro- 
vided he  could  secure  it  at  all,  or  to  continue  under  the  old 
order  of  things  by  obtaining  the  best  results  possible  with  what 
he  had  in  hand.  Right  here  is  presented  a  problem  for  the 
plant  owner  who  is  interested  not  only  in  the  matter  of  his 
own  fuel  costs,  but  in  the  larger  scheme  of  national  fuel  saving 
as  well. 

There  is  no  question  but  that  many  plants  which  are  now 
being  operated  without  adequate  provision  for  bookkeeping 
and  cost  cheeking  could  make  a  decided  improvement  in  the 
appearance  of  the  monthly  balance  sheet  without  the  expendi- 
ture of  extravagant  sums.  It  should  be  the  ambition  of  every 
power-plant  owner  and  engineer  to  ascertain  beyond  reason- 
able doubt,  through  the  medium  of  practical  expert  advice  if 
necessary,  whether  or  not  his  plant  is  being  operated  under 
conditions  which  square  with  good  practice. 

Reduced  to  its  lowest  terms  the  whole  fuel  problem  as  far 
as  we  engineers  are  concerned  is  just  this:  Voluntary  fuel 
saving  there  should  be;  if  not,  compulsory  conservation  there 
must  be.  We  as  engineers  must  accept  as  a  duty  our  share  in 
the  great  task  which  now  confronts  the  nation. 
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D.  C.  Taber.'  The  possibility  ot  improvement  in  boiler- 
room  equipment  and  firiBg  methods  in  small  steam  plants  was 
very  forcibly  impressed  upon  engineers  connected  with  the 
fuel-conservation  work  done  in  Iowa  under  the  direction  of 
the  Fuel  Administration  last  winter.  In  connection  with  this 
work,  combustion  conditions  were  investigated  in  about  one 
thousand  small  steam  plants,  for  the  purpose  of  determining 
what  could  be  done  to  improve  boiler-room  efficiency.  While 
it  is  not  possible  to  enumerate  here  the  conditions  found,  there 
are  a  number  of  faults  which  are  eonunon  to  most  plants  of 
this  type.  In  many  of  these  plants  the  firemen  have  other 
duties  which  take  them  away  from  the  boiler  room  for  a 
great  part  of  the  time,  so  that  firing  instead  of  being  a  prin- 
cipal duty  becomes  merely  an  incidental  one.  Under  such 
conditions  the  firemen  usually  do  about  all  that  is  expected  of 
them,  which  is  to  shovel  enough  coal  from  the  pile  into  the 
furnace  to  keep  up  steam,  regardless  of  how  or  when  this  is 
done,  so  that  carrying  too  thick  a  fire,  firing  too  large  quan- 
tities at  one  time,  and  failure  to  regulate  fire  with  damper  in 
uptake  are  common  faults.  Air  leaks  in  boiler  settings,  bare 
steam  pipes  and  failure  to  remove  soot  and  scale  at  frequent 
intervals  account  for  a  large  percentage  of  the  fuel  losses  in 
such  plants. 

Many  of  these  faults  can  be  done  away  with  only  through 
education  of  owners  and  operators.  Right  now,  on  account  of 
the  general  interest  in  fuel  economy,  is  the  time  to  start  such 
educational  work.  Supervision  under  direction  of  the  Fuel 
Administration  could  well  be  a  part  of  such  educational  work. 
Results  can  be  secured  now  in  the  small  steam  plants  which 
would  be  impossible  under  other  circumstances. 

Geo.  H.  Diman.  One  of  the  best  ways  to  save  coal  is  to 
save  the  heat  units.  This  can  be  done  in  many  ways.  First, 
be  careful  not  to  have  the  rooms  in  the  manufacturing  plants 
overheated.  Do  not  allow  steam  on  in  rooms  with  windows 
open.  This  summer,  see  that  all  the  window  frames  are  prop- 
erly pointed  so  as  to  admit  no  cold  air.  If  operating  dye- 
houses,  utilize  all  the  available  heat  units  in  the  dyehouse  and 
finishing  departments. 

Let  me  illustrate  what  I  mean.  In  one  of  our  large  nulls, 
some  years  ago,  the  dyeing  and  finishing  departments  got  be- 
hind with  their  work.  In  order  to  get  the  goods  into  the 
market  we  stopped  the  mill,  running  nothing  but  the  dyeing 
and  finishing  departments.  When  the  mill  was  running  full 
we  used  about  6000  hp.  and  burned  1000  tons  of  coal  per 
week.  This  power  was  generated  by  two  pairs  of  cross-com- 
pound engines,  sacrificing  on  the  vacuum,  and  keeping  the 
discharge  water  in  the  condensers  at  110  deg.  All  this  water 
was  stored  in  the  finishing  department  in  tanks  for  washing 
the  goods.  A  simple  engine  of  2400  hp.  furnished  exhaust 
steam  for  use  in  dyeiag. 

When  we  ran  two  weeks  with  only  the  dyehouse  and  finish- 
ing room  we  used  direct  steam,  and  ran  only  one  engine.  It 
took  275  hp.  to  turn  the  shafting  of  the  dyehouse,  and  we 
burned  775  tons  of  coal  per  week. 

It  will  be  seen  that  in  the  first  ease,  where  the  heat  units 
were  utilized  as  far  as  possible,  we  got  6000  hp.;  while  in  the 
other  case,  where  direct  steam  was  used,  we  got  only  275  hp. 
and  burned  three-quarters  as  much  coal  as  before. 

B.  J.  Denman.  It  is  our  belief  that  even  in  large  plants, 
insufficient  attention  is  paid  to  intelligent  operation  of  the 
various  boiler  and  engine  units.  Efficiency  curves  of  boilers, 
engines  and  turbines  should  be  made,  and  the  units  operated 
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at  their  most  efficient  point.     Great  savings  are  possible  in 
many  plants  if  this  is  done. 

One  point  frequently  overlooked  is  the  temperature  of  the 
hotwell  in  condensing  units.  The  amount  of  circulating  water 
pumped  should  be  varied  with  the  temperature  of  the 
circulating  water,  and  the  temperature  of  the  hotwell  kept  as 
near  that  corresponding  to  the  vacuum  as  possible,  to  reduce 
the  heat  loss  to  the  circulating  water. 

A.  G.  Christie.  This  question  was  discussed  informally  at 
one  of  the  meetings  of  the  Baltimore  Section  last  winter.  It 
was  pointed  out  that  inefficiency  in  small  plants  was  generally 
due  to  the  following  causes: 

a  Practically  all  horizontal  return  tubular  boilers  in  the 
Baltimore  district  have  been  set  too  close  to  the  grates  owing 
to  the  fact  that  a  local  concern  cast  boiler  fronts  from  a  pat- 
tern which  allowed  only  about  20  in.  between  boiler  and  grate 
surface.  This  had  been  increased  in  several  cases  to  6  ft.  with 
decidedly  satisfactory  results. 

b     Air  infiltration  through  cracks  in  the  setting. 

c     Failure  to  keep  the  heating  surfaces  clean. 

d     Improper  firing  methods. 

It  was  pointed  out  that  economies  could  be  secured  by: 

a     Offering  a  bonus  for  coal  saved. 

6     Keeping  careful  records  of  coal  used  and  posting  these. 

c  Providing  a  sufficiently  large  combustion  space  over  the 
grates. 

d     Insisting  on  clean  tubes. 

e  Using  prepared  mixtures  to  make  the  setting  airtight. 
Several  are  on  the  market.  The  settings  must  be  inspected 
periodically  to  see  that  they  are  kept  tight. 

/  Elimination  of  steam  leaks  through  joints,  faulty  traps, 
etc. 

Carl  J.  Fletcher.  The  question  as  to  coal  economies  that 
can  be  effected  in  small  steam  plants  in  the  aggregate  is  one  of 
the  most  important  questions  asked.  The  fuel  cost  in  these 
plants  is  too  small  to  permit  the  proper  expert  supervision 
and  the  possibility  of  saving  much  greater  than  in  the  larger 
plants.  After  an  examination  of  a  great  many  small  plants,  I 
have  two  suggestions  to  offer  which  would  result  in  a  very 
great  saving: 

Most  plants  clean  the  inside  of  their  boilers  fairly  well ;  but 
it  is  my  observation  that  when  soot  is  removed  by  hand  blow- 
ing (done  at  night  when  the  pressure  is  low),  it  is  one  of  the 
most  neglected  jobs  around  the  boiler  room.  Automatic  soot 
blowers  should  be  installed  and  should  be  used  several  times 
a  day. 

One  other  possible  saving  is  in  the  use  of  the  damper  on 
the  individual  boilers.  Plenty  of  advice  has  been  given  regard- 
ing this  feature,  but  I  find  in  most  plants  that  the  dampers  are 
inconveniently  placed,  and  often  not  in  real  operating  condi- 
tion. As  the  first  step,  the  plant  management  should  insist 
that  dampers  are  in  good  condition,  equipped  with  levers 
which  are  within  easy  reach  of  the  firemen.  The  damper 
should  be  easily  controlled  by  means  of  a  proper  handle,  placed 
where  the  fireman  would  not  have  to  walk  behind  boilers  to 
reach  it. 

P.  W.  Thomas.  Economies  approaching  50  per  cent  of  the 
requirements  in  small  steam  plants  of,  say,  200  to  500  hp.  can 
often  be  effected  by  simply  putting  the  plants  in  shape.  We 
have  a  record  of  one  plant  using  22  tons  daily  which  now 
uses  11  tons,  and  the  owners  bought  no  fuel-saving  equipment 
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except  firebrick,  baflSe  brick,  asbestos  and  fireclay.  The  11 
tons  were  saved  by  the  proper  education  of  the  men  in  the 
boiler  room. 

Walter  E.  Bhyan.  Probably  the  greatest  loss  in  such 
plants  is  due  to  dirty  boilers,  improper  firing  and  handling  of 
dampers.  If  this  fact,  together  with  the  remedy,  could  be 
placed  in  the  hands  of  the  managers  of  industries  who  are 
operating  small  plants,  considerable  saving  would  result. 


C.  E.  Van  Bergen.  As  long  as  the  war  lasts,  no  plant  using 
coal  for  generating  steam  or  for  heating  purposes  can  be 
considered  too  small  to  require  the  careful  attention  of  some 
one  within  the  organization.  Fuel  must  be  saved,  no  matter 
how  small  the  quantity,  and  this  is  just  the  point  which  must 
be  emphasized :  "  Every  plant  must  save  some  coal."  And 
along  with  this  is  another  thought  that,  unless  each  one  of  us 
saves,  we  may  experience  a  worse  coal  shortage  next  winter. 
And  each  of  us  should  preach  coal  saving  on  all  occasions. 


1 1     What  Experiences  Have  You  Had  with  the  Storage  of  Coal  ? 


H.  H.  Stoek.'  It  is  practicable,  advisable  and  advantageous 
to  store  bituminous  coal  not  only  during  war  times,  but  also 
under  normal  conditions  either  at  the  mines,  near  the  point 
where  it  is  to  be  used;  or  at  some  intermediate  point.  It  is 
well  to  store  coal  as  near  the  point  of  consumption  as  possible 
to  avoid  rehandling  and  for  the  following  reasons: 
a  To  insure  the  fuel  consumer  of  a  supply  of  coal  at  aU  times 
b  To  take  advantage  of  lower  freight  rates,  or  of  lower  prices 

of  the  coal  at  certain  seasons  of  the  year 
c  To  permit  the  railroads  to  utilize  their  cars  and  equipment 

to  the  best  advantage 
d  To  permit  the  mines  to  be  operated  more  steadily. 

Kinds  and  Sizes  op  Coal  that  Can  be  Stored 

Although  it  is  undoubtedly  true  that  some  coals  may  be 
stored  with  greater  safety  than  others,  the  danger  from  spon- 
taneous combustion  is  due  more  to  improper  piling  of  coal 
than  it  is  to  the  kind  of  coal  stored. 

Most  varieties  of  bituminous  coal  can  be  stored  in  the  air 
if  of  proper  size  and  if  free  from  fine  coal  and  dust.  The  coal 
must  be  so  handled  that  dust  and  small  coal  are  not  produced 
in  excessive  amounts  during  the  storing,  because  spontaneous 
combustion  is  due  mainly  to  the  oxidation  of  the  coal  surface. 

All  varieties  of  bituminous  coal  can  be  stored  under  water, 
which  excludes  the  air  and  prevents  spontaneous  combustion. 

The  danger  of  spontaneous  combustion  in  storing  the  coal 
is  very  greatly  reduced  if  not  entirely  eliminated  by  storing 
only  lump  coal  from  which  the  dust  and  fine  coal  have  been 
removed.  Of  two  coals  the  least  friable  should  be  chosen  for 
storage  purposes,  because  less  dust  and  fine  coal  will  be  pro- 
duced in  its  handling. 

Pine  coal  or  slack  has  sometimes  been  successfully  stored : 

a  By  preventing  air  currents  through  the  pile  by  means  of  a 
closely  sealed  wall  built  around  the  pile 

b  By  closely  packing  the  fine  coal.  Such  a  coal  pile  must  be 
closely  watched  for  heating.  Piles  of  slack  must  be  very 
closely  watched  for  heating  and  means  provided  for 
promptly  moving  the  pile  if  heating  develops.  The  only 
absolutely  safe  way  to  store  slack  or  fine  coal  is  under 
water 

c  Many  varieties  of  mine-run  coal  can  not  be  stored  safely 
because  of  fine  coal  and  dust  mixed  with  the  lumps 

d  Coal  exposed  to  the  air  for  some  time  may  become  "  sea- 
soned "  and  thus  may  be  less  liable  to  spontaneous  com- 
bustion, due  to  the  oxidation  of  the  surface  of  the  lumps 
of  coal,  but  opinions  are  by  no  means  unanimous  upon 
this  point 

e  It  is  believed  by  many  that  damp  coal  stored  on  a  damp  base 
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is  peculiarly  liable  to  spontaneous  combustion,  but  the 
evidence  on  this  point  is  by  no  means  conclusive.  It  is 
safer  not  to  dampen  coal  as  or  after  it  is  placed  in 
storage. 

Effect  of  Sulphur  on  Spontaneous  Combustion 

It  has  been  shown  by  experimentation  that  the  sulphur  con- 
tained in  coal  in  the  form  of  pyrites  is  not  the  chief  source 
of  spontaneous  combustion,  as  was  formerly  supposed,  but 
the  oxidation  of  the  sulphur  in  the  coal  may  assist  in  breaking 
up  the  lumps  of  coal  and  thus  increase  the  amount  of  fine  coal, 
which  is  particularly  liable  to  rapid  oxidation.  Even  this  lat- 
ter opinion  is  not  unanimously  endorsed.  In  spite  of  experi- 
mental data  showing  that  sulphur  is  not  the  determining 
element  in  spontaneous  combustion,  the  opinion  is  very  wide- 
spread that,  if  possible,  it  is  well  to  choose  a  coal  with  low 
sulphur  content  for  storage  purposes. 

Method  of  Piling  Coal 

To  prevent  spontaneous  combustion,  coal  should  be  so  piled 
that  air  can  circulate  through  it  freely  and  thus  carry  off  the 
heat  due  to  oxidation  of  the  carbon,  or  else  it  should  be  so 
closely  piled  that  air  cannot  enter  the  pile  and  oxidize  the 
fine  coal. 

Stratification  or  segregation  of  fine  and  lump  coal  should  be 
avoided  since  an  open  stratum  or  a  chimney  of  coarse  lumps 
of  coal  gives  a  passage  for  air  to  enter  and  come  in  contact 
with  fine  coal  and  thus  to  oxidize  it  and  start  combustion. 

If  space  permits,  low  piles  are  preferable,  as  the  coal  is 
thus  more  exposed  to  the  air  and  better  cooled  than  in  high 
piles,  and  in  case  of  heating  it  can  be  more  readily  and  quickly 
moved.  A  disadvantage  in  high  pUes  is  the  greater  difficulty 
of  moving  the  coal  quickly,  if  necessary.  The  idea  that  a  high 
pile  causes  heating  at  the  bottom  is  erroneous,  since  as  many 
fires  take  place  near  the  top  as  near  the  bottom  and  near  the 
outside  as  near  the  interior  of  the  pile.  If  possible,  the  coal 
pile  should  be  divided  by  alleyways  so  as  to  facilitate  rapid 
loading  out  of  the  coal  in  case  of  necessity,  so  that  an  entire 
coal  pile  may  not  be  endangered  by  a  local  fire. 

Much  of  the  attempted  ventilation  of  coal  pUes  in  the  United 
States  has  been  inadequately  done  by  the  use  of  only  an  occa- 
sional ventilation  pipe  which  has  been  not  much  more  than  a 
place  in  which  to  insert  a  thermometer  for  reading  tempera- 
tures. The  practice  of  placing  ventilating  pipes  close  together 
has  been  used  in  Canada  and  is  reported  to  have  been  effective. 

Water  is  an  effective  agent  in  quenching  fire  in  a  coal  pile 
if  it  can  be  applied  in  sufficient  quantities,  but  a  small  amount 
is  ineffective.  Unless  there  is  an  ample  supply  of  water  to 
thoroughly  quench  the  fire  and  cool  the  pile,  it  is  very  danger- 
ous to  add  any  water  to  a  coal  pile. 
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Coal  of  different  varieties  shoukl  not  be  mixed  in  storage 
if  this  can  be  helped,  for  one  coal  that  has  a  greater  sus- 
ceptibility to  spontaneous  combustion  than  the  other  may 
jeopardize  the  safety  of  other  coals  that  are  not  so  liable  to 
spontaneous  combustion. 

Effect  of  Storage  on  Value  op  Coal 

The  heating  value  of  a  coal  as  expressed  in  B.t.u.  is  de- 
creased very  little  by  storage,  but  the  opinion  is  very  wide- 
spread that  storage  coal  burns  less  freely  when  fired  in  a 
fiimace.  Experiments  indicate  that  much  of  this  can  be  over- 
come by  keeping  a  thinner  bed  on  the  grate  than  is  kept  with 
fresh  coal  and  by  regulating  the  draft. 

The  coking  properties  of  most  coals  seem  to  be  decreased  as 
a  result  of  storage. 

The  value  of  coal  for  making  illuminating  gas  is  not  de- 
creased as  a  result  of  storage. 

The  deterioration  of  coal  stored  under  water  is  negligible, 
and  such  coal  absorbs  very  little  extra  moisture.  If  only  part 
of  a  coal  pile  is  submerged,  the  part  exposed  to  the  air  is  still 
liable  to  spontaneous  combustion. 

Additional  Precautions 

The  best  preventive  of  loss  in  coal  storage  is  to  inspect  the 
pile  regularly  and  if  heating  occurs  up  to  150  deg.  fahr.  to 
keep  very  close  watch  on  the  pile ;  and  if  the  heating  increases 
to  175  or  180  deg.,  to  remove  the  coal  as  promptly  as  possible 
from  the  spot  affected,  and  thoroughly  cool  it  before  piling  it 
again. 

Storage  appliances  and  arrangements  should  be  so  designed 
as  to  make  it  possible  to  load  out  the  coal  quickly  if  necessarj-, 
and  the  coal  should  not  be  stored  in  large  piles  unless  pro- 
vision is  made  for  loading  it  out  quickly. 

Pieces  of  wood,  greasy  waste,  or  other  easily  combustible 
material  mixed  in  a  coal  pile  may  form  a  starting  point  for 
a  fire,  and  every  effort  should  be  made  to  keep  such  material 
from  the  coal  as  it  is  being  put  in  storage. 

It  is  ver\'  important  that  coal  in  storage  should  be  kept 
from  such  external  sources  of  heating  as  steam  pipes,  because 
the  susceptibility  of  coal  to  spontaneous  combustion  increases 
rapidly  with  an  increase  in  temperature. 

T.  N.  Wynne."  The  Indianapolis  Light  and  Heat  Company 
has  been  storing  Indiana  coal  since  1888.  Before  1912  all  coal 
stored  was  on  the  ground  in  open  air,  with  no  particular  at- 
tention paid  to  sizes,  quality,  or  the  method  of  storing.  In 
1912  this  company  investigated  the  question  of  storing  coal 
under  water  to  prevent  spontaneous  combustion  and  loss  of 
heating  value.  No.  4  vein  Indiana  coal  contains  approxi- 
mately 2  per  cent  of  sulphur  and  No.  5  vein  from  31/2  to  6 
per  cent,  and  our  experience  has  been  that  No.  5  will  in- 
variably lire  if  exposed  to  the  air,  while  No.  4  will  not.  While 
we  feel  it  safe  to  store  No.  4  coal  on  the  ground,  it  is  so  diffi- 
cult to  obtain  that  we  feel  it  necessary  to  i)rovide  storage  that 
will  be  safe  for  No.  5.  We  burn  No.  4  on  Eoney  stokers  and 
No.  5  on  Green  chain  grates. 

An  average  of  741  tests  shows  the  freshly  mined  No.  4  vein 
coal  to  contain  about  35  per  cent  of  volatile  combustible  mat- 
ter. From  tests  of  various  samples  taken  from  No.  4  coal 
stored  for  three  years  in  open  air  at  our  Kentucky  Avenue 
Station  the  volatile  content  was  found  to  average  28.34  per 
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cent,  indicating  a  loss  of  20  per  cent.  This  coal  during  its 
period  of  storage  did  not  show  any  signs  of  heating. 

At  the  same  station  we  have  had  stored  for  about  eight 
months  2000  tons  of  No.  4  vein  Indiana  mine-run  coal.  This 
coal  has  never  shown  a  tendency  to  fire,  although  in  places  it 
is  35  ft.  deep. 

The  history  of  coal  storage  by  our  company  has  been  a 
series  of  fires  and  losses.  In  1912  we  constructed  at  our  MUl 
Street  Station  a  concrete  pit  300  ft.  long,  100  ft  wide  and  20 
ft.  deep,  designed  to  contain  13,000  tons  of  coal  submerged, 
A  standard-gage  track  crosses  this  pit  at  ground  level  from 
one  end  to  the  other  on  concrete  piers.  The  care  are  run  upon 
this  track  and  dumped.  After  the  coal  has  reached  a  certain 
height  it  mvist  be  handled  to  both  sides  of  the  track  by  means 
of  a  Brown  hoist.  The  topography  of  the  ground  prevents 
the  elevation  of  track  to  facilitate  dumping,  a  condition  very 
desirable  if  possible.  The  pit  when  filled  is  not  disturbed  ex- 
cept in  case  of  shortage  in  daily  delivery.  Mine-run  coal  only 
is  stored  because  screenings  under  water  become  a  mud-like 
mass,  almost  impossible  to  handle  or  burn. 

Capillary  attraction  will  take  care  of  coal  piled  above  the 
water  level  of  the  pit  as  much  as  8  or  10  ft.,  thus  permitting 
of  additional  capacity  of  about  40  to  50  per  cent. 

Whenever  coal  is  taken  from  the  pit  to  be  used  on  the 
stokers  it  is  loaded  into  railroad  ears  and  the  water  allowed 
to  drain  off  for  about  six  hours  before  the  coal  is  put  into  the 
bunkers;  or,  when  coal  is  to  be  taken  from  the  pit  the  water 
may  be  lowered  until  sufficient  coal  has  been  uncovered  and 
drained  to  meet  the  requirements. 

The  result  of  undei'n-ater  storage  fully  met  our  expectations 
in  that  it  prevented  fires  and  preserved  the  heating  value  of 
the  coal.  AVe  have  never  been  troubled  with  excessive  moisture 
when  burning  pit  coal  if  mine  run  is  used.  Screenings  which 
have  been  stored  under  water  burn  with  diflSculty. 

A  loss  of  heating  value  is  very  evident  in  the  ease  of  coal 
stored  in  air.  In  fact,  when  burning  air-stored  coal  it  is 
necessary  to  have  additional  lioiler  capacity  to  carry  the  same 
load. 

Results  of  181  tests  of  No.  4  vein  coal  which  has  been  sub- 
merged for  one  year  as  compared  with  those  of  the  741  tests 
of  freshly  mined  coal  previously  referred  to,  show  a  reduction 
of  1.7  per  cent  in  available  B.t.u.  in  the  case  of  the  submerged 
coal.  This  loss  is  so  small  that  it  might  very  well  exist  between 
two  lots  of  freshly  mined  coal. 

Recently  we  constnicted  a  reinforced-concrete  coal  pit  at 
our  Kentucky  Avenue  Station,  145  ft.  long,  65  ft.  wide  and  32 
ft.  deep,  built  on  the  same  general  lines  as  that  at  the  Mill 
Street  Station  and  holding  8000  tons. 

The  Indianapolis  Light  and  Heat  Company  burns  500  tons 
of  coal  per  day,  and  as  the  two  pits  have  a  total  capacity  of 
20,000  tons  of  coal  submerged  and  10,000  tons  above  the  water 
line,  this  means  a  sixty  days'  supjjly  on  hand  if  both  pits  are 
filled.  The  total  cost  of  the  two  pits  was  .$60,000  or  $2  per 
ton  of  storage. 

Albert  A.  Cary.  Another  phase  of  the  coal-wasting  propo- 
sition is  that  of  spontaneous  combustion. 

With  the  clean  coal  formerly  received  by  a  certain  large 
power  plant,  running  low  in  percentage  of  non-combustible 
matter,  trouble  from  spontaneous  combustion  was  almost  un- 
known even  after  the  coal  had  been  stored  for  six  or  seven 
years  in  dense  piles. 

With  the  coal  now  received  they  find  that  they  cannot  store 
it  for  two  weeks  without  spontaneous  firing;  in  fact,  they  have 
such  fires  burning  in  their  coal  bins  almost  coutinuouslv.  with 
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the  result  that  when  this  supply  is  drawn  uj)ou  for  use  they 
have  coke  to  burn  instead  of  coal. 

With  the  valuable  heat-producing  volatile  matter  thus  dis- 
tilled out  of  our  eastern  bituminous  coal,  the  loss  in  steam- 
making  capacity  is  from  10  to  15  per  cent. 

Should  coals  from  the  Central  West  be  used  (which  coals 
contain  a  considerably  higher  percentage  of  volatile  matter), 
the  amount  of  such  loss  is  materially  increased. 

Loss  from  spontaneous  combustion  simply  means  that  a 
correspondingly  greater  amount  of  coal  must  be  carried  over 
our  transportation  systems  from  the  mines  to  make  up  for  the 
deficiency  thus  created. 

The  spontaneous  combustion  of  coal  is  occasioned  by  the 
combination  of  some  of  its  constituents  (including  impurities) 
with  atmospheric  oxygen,  which  reactions  raise  the  tempera- 
ture of  the  surrounding  coal  to  its  ignition  point. 

Whether  this  firing  is  due  to  the  presence  of  that  easily 
decomposed  form  of  iron  pyrites  known  as  marcasite  or  to  the 
presence  of  other  impurities,  it  is  difficult  to  say,  but  we  have 
the  strongest  evidence — at  the  large  power  station  referred  to 
— that  with  the  clean  coal  formerly  I'eceived,  no  loss  due  to 
spontaneous  combustion  occuiTed,  but  with  the  dirty  coal  that 
is  now  being  received,  such  firing  is  almost  continuously  oc- 
curring. Generally  speaking,  the  coals  running  the  highest  in 
non-combustible  matter  give  the  greatest  trouble  due  to  spon- 
taneous combustion. 

As  regards  the  statement  that  coal  containing  40  per  cent 
of  refuse  is  valueless  as  a  fuel,  I  would  say  that  there  is  no 
doubt  coal  with  such  a  high  percentage  of  refuse  will  be  found 
to  be  a  very  undesirable  fuel,  but  whether  it  can  be  burned 
to  produce  useful  results  depends  largely  upon  the  rate  of 
combustion,  the  facilities  available  to  give  the  fuel  bed  the 
requisite  air  supply,  and  the  skill  of  the  fireman. 

It  is  desirable  to  know  just  what  is  meant  by  the  term 
"  refuse."  The  word  is  commonly  used  to  denote  the  total 
matter  rejected  from  the  furnace,  which  includes  the  combusti- 
ble matter  contained  in  the  so-called  ash.  If  it  is  intended  to 
mean  pure  ash,  or  wholly  incombustible  matter,  it  is  doubtful 
whether  a  steam  boiler  could  be  operated  with  such  fuel.  On 
the  other  hand,  if  it  is  intended  to  define  the  pure  ash  with 
accompanying  combustible  matter,  such  as  is  commonly  re- 
jected from  boiler  furnaces,  I  know  that  the  remaining  60  per 
cent  of  fuel  has  been  used  successfully  for  purposes  of  steam 
generation. 

In  the  office  building  in  which  my  office  is  located  they  re- 
ceived the  so-called  steam  sizes  of  anthracite  coal  last  winter 
and  managed  to  carry  their  load  and  maintain  the  regular 
steam  pressure,  burning  this  coal  when  taking  42  per  cent  of 
refuse  out  of  the  ashpit  and  furnace. 

This  plant  is  equipped  with  five  400-hp.  boilers  and  the 
ratio  of  heating  to  grate  surface  is  49  to  1.  The  furnaces  are 
hand-fired,  and  when  burning  this  dirty  coal  they  maintained 
a  blast  pressure  of  1^  in.  water  pressure  under  the  grates  and 
developed  from  70  to  75  per  cent  of  the  boilers'  rating,  as 
shown  by  the  steam-flow  meter. 

Much  credit  is  due  to  the  chief  engineer  of  this  plant, 
whose  instructions  to  the  firemen  made  it  possible  to  obtain 
such  remarkable  results  under  adverse  conditions. 

P.  W.  Thomas.  Our  personal  experiences  with  storage  coal 
may  be  of  great  interest.  All  of  our  coal  is  of  a  nature  that 
heats  very  quickly.  Where  we  are  unable  to  procure  under- 
water storage,  we  adopt  the  following  plan : 

The  storage  place  is  first  absolutely  cleaned  of  all  rubbish 


in  the  way  of  deadwood  and  vegetation.  We  then  cover  the 
entire  area  with  coal  to  the  depth  of  about  one  foot.  After 
this  coal  has  been  exposed  to  the  air  for  one  or  two  days,  we 
place  another  layer  above  it.  We  continue  this  to  a  depth  of 
8  to  10  ft.,  being  careful  to  store  only  coal  from  one  given 
mine.  We  have  carried  raw  screenings  over  a  period  of  a  year 
without  smolder,  where  under  ordinarj'  circumstances  they 
would  have  fired  in  from  one  to  three  weeks.  A  scientific  ex- 
planation would  be  rather  difficult,  but  in  all  likelihood  would 
center  around  the  undoubted  fact  that  each  layer  so  put  down 
has  time  to  lose  the  majority  of  its  occluded  gases  and  becomes 
more  or  less  inert.  The  pyrite  also  has  time  to  become  par- 
tially or  wholly  oxidized. 

I  note  that  in  Question  No.  1  there  is  a  statement  regarding 
the  amount  of  refuse  which  renders  a  fuel  valueless.  I  might 
make  the  absolute  statement  that  it  is  not  the  amount  of  refuse, 
but  its  character.  I  have  successfully  burned  fuel  running 
45  per  cent  ash,  but  this  ash  was  inert  and  absorbed  no  heat 
from  the  coal  to  exceed  3  or  4  per  cent.  On  the  other  hand, 
a  fuel  containing  31  per  cent  ash,  which  ash  was  90  per  cent 
metallic,  failed  to  carry  boiler  ratings,  although  its  heating 
value  was  over  10,000  B.t.u.  per  lb.  This  was  due  to  the  fact 
that  approximately  11  per  cent  of  the  initial  heat  in  the  coal 
was  absorbed  by  the  ash,  whereupon  it  became  impossible  to 
maintain  a  combustion  rate  that  would  give  sufficient  heat 
to  the  boiler. 

Walter  E.  Bryan.  Where  coal  is  not  too  small  in  size  and 
contains  few  impurities,  it  can  be  stored  either  under  roof  or 
in  the  open  for  long  periods  with  little  danger  from  combus- 
tion and,  I  believe,  little  deterioration.  We  have  found  it 
necessary  in  storing  screenings,  of  rather  poor  quality,  under 
roof,  to  allow  them  to  stand  not  longer  than  three  to  four 
weeks  in  wann  weather.  In  the  open  it  is  almost  impossible 
to  store  such  screenings  during  the  summer  months  without 
firing,  and  with  the  comparatively  poor  coal  supplied  last  year 
it  was  impossible  to  store  the  coal  for  any  great  length  of 
time,  even  in  the  winter  months,  without  its  catching  on  fire. 
In  my  opinion,  the  question  of  ventilating  storage  piles  is  of 
questionable  value,  the  important  points  being  not  to  store 
too  fine  coal  or  dirty  coal,  and  not  to  store  it  in  large  piles. 

In  case  the  coal  actually  does  fire,  I  know  of  no  effective 
way  to  put  the  fire  out;  it  is  our  practice  to  pick  up  the  coal 
as  rajiidly  as  possible  and  use  it.  I  realize,  however,  that  there 
are  several  methods  of  chemically  treating  the  coal  after  it  has 
fired  which  are  supposed  to  put  the  fire  out.  In  the  case  of 
coal  stored  in  buildings,  care  should  be  taken  after  emptying 
a  bin  that  all  pockets  are  brushed  out  before  the  new  coal 
is  put  in. 

B.  J.  Denman.  Up  to  a  few  years  ago  I  was  in  charge  of 
plants  burning  Pennsylvania  and  West  Virginia  coking  coals 
which  required  storage  of  approximately  100,000  tons.  Mine- 
ran  coal  was  stored  in  continuous  piles  as  high  as  could  be 
handled  by  locomotive  cranes.  No  attempt  was  made  to  venti- 
latie  the  piles,  and  no  fires  ever  occurred.  There  was  no  loss 
in  heating  value  of  coal  which  had  been  in  storage  as  much  as 
three  years. 

I  am  at  present  storing  eastern  Kentucky  "  Elkhorn  "  gas 
coal  for  nine  gas  plants.  Most  of  this  is  under  cover,  but 
some  is  unprotected.  This  coal  is  stored  in  piles  as  high  as 
25  ft.,  and  no  precautions  are  taken,  but  no  fires  have  resulted. 
Most  of  this  coal  is  %-in.  lump,  but  some  of  it  is  screenings. 
Some  of  the  lump  coal  has  been  in  storage  for  five  years  or 
more. 
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For  electric  plants,  I  am  at  present  storing  each  winter  in 
various  localities  from  3000  to  20,000  tons  of  Illinois  and  Iowa 
coal.  It  is  our  experience  that  washed  central  Illinois  coal 
screenings  can  be  put  in  stock  during  the  summer  and  used 
the  following  winter  with  very  little  danger  of  firing.  Spring- 
field, HI.,  district  1%-in.  screenings  cannot  be  put  in  stock 
in  summer  without  great  danger  of  firing.  If  this  coal  is 
put  in  stock  during  the  winter  time,  when  the  coal  is  very  cold 
or  mixed  with  snow,  it  will  ordinarily  carry  through  the  fol- 
lowing summer.  Fulton  County,  111.,  screenings  wUI  ordinarily 
fire  before  fall  if  put  in  stock  during  the  summer  months,  al- 
though we  have  one  plant  in  northern  Iowa  where  we  put 
about  3000  tons  of  this  coal  in  stock  each  year  and  have  very 
little  trouble;  in  a  number  of  plants  in  the  central  part  of  the 
state,  however,  trouble  invariably  results.  This  may  be  due 
to  some  climatic  condition,  but  we  have  not  been  able  to  ac- 
count for  it. 

We  have  had  very  satisfactory  results  in  storing  southern 
Illinois  screenings  and  experience  very  little  trouble.  The 
lump  coal  from  any  of  the  Illinois  districts  can  be  carried 
through  the  summer  without  trouble. 

Iowa  screenings  cannot  be  stored  at  all  during  the  summer 
time,  and  frequently  the  coal  fires  in  transit.  I  have  bad  no 
experience  in  storing  Iowa  lump,  but  am  of  the  opinion  that 
it  would  disintegrate  and  fire. 

I  have  had  little  faith  in  the  usual  schemes  for  ventilating 
coal  piles,  and  have  observed  several  experiments  which  have 
not  been  satisfactory.  It  is  our  practice  not  to  store  the  coal 
over  12  ft.  high,  and  if  it  begins  to  heat,  to  move  it  as  quickly 
as  possible. 

A.  G.  Christie.  I  have  found  it  impossible  to  store  certain 
grades  of  western  lignite  if  wet  even  in  as  shallow  piles  as  6  ft. 
without  having  spontaneous  combustion.  Alberta  bituminous 
coal  could  be  stored  in  piles  12  ft.  deep  if  kept  dry.     Wet 


weather  may  start  combustion.  We  have  had  no  difficulty  stor- 
ing semi-bituminous  coal  in  piles  of  12  ft.  deep  in  Baltimore, 
but  care  is  taken  to  keep  it  dry. 

Carl  Smerling.  It  is  comparatively  safe  to  store  bitu- 
minous coal  containing  up  to  1^/2  per  cent  sulphur  in  piles  not 
exceeding  a  depth  of  7  to  8  ft.  and  not  be  troubled  with 
spontaneous  combustion.  The  same  kind  of  coal  can  be 
stored  at  any  depth  if  supplied  with  sufficient  air  pipes  pene- 
trating the  storage  at  proper  intervals,  although  we  find  that 
in  50  per  cent  of  the  cases  where  bituminous  coal  is  stored, 
especially  through  the  Middle  West,  hundreds  of  tons  of  coal 
are  lying  in  the  open  for  years  20  to  30  ft.  in  depth  and  con- 
taining from  2  to  2^/2  per  cent  sulphur.  It  must  be  noted, 
nevertheless,  that  in  aU  cases  spontaneous-combustion  fires  are 
found  at  the  bottom  of  the  pile  or  at  the  Roor  level,  and  it 
therefore  seems  advantageous  to  have  from  a  foot  to  eighteen 
inches  of  water  at  the  bottom  of  the  pile  to  insure  safety. 

C.  E.  Van  Bergen.  We  do  not  recall  any  interesting  expe- 
riences in  connection  with  coal  storage,  having  never  had  any 
large  quantities  to  deal  with,  nor  have  we  had  any  fires  in 
storage  pUes.  We  do  not  store  until  fall,  and  about  1000  tons 
well  spread  in  piles  not  over  15  ft.  high  is  the  most  we  ever 
have  on  hand. 

W.  L.  Abbott.  We  have  stored  hundreds  of  thousands  of 
tons  of  bituminous  coal  every  year  at  a  cost  not  to  exceed  10 
cents  per  ton  into  and  out  of  storage.  We  have  had  no 
trouble  whatever  in  many  years  with  spontaneous  combustion 
in  the  coal  piles.  It  has  been  our  experience  that  we  can 
prevent  spontaneous  combustion  by  storing  grades  of  coal 
that  do  not  contain  the  small  sizes,  using  preferably  a  3-in.  by 
6-in.  egg  or  lump  size  of  coal  which  has  gone  over  a  1%-in. 
screen. 


12  (a)  To  What  Extent  and  Where  Will  the  Gas   Producer  Be  Used  to  Pro- 
duce Economies  ? 


Robert  H.  Fernald.'    There  seem  to  be  three  obvious  fields 
for  producer  gas  development : 

1  For  extensive  power  production  at  the  mines 

2  As    a    substitute    for    natural    gas    for    general    heating 

purposes 

3  In  conjunction  with  by-product  coke  ovens. 

1  In  the  field  of  power  production  through  the  internal- 
combustion  engine  the  application  of  the  gas  producer  seems 
limited  to  plants  of  relatively  small  capacity.  This  is  due  to 
the  fact  that  the  practical  size  limit  for  gas  engines  seems  to  be 
not  over  5000  hp.,  and  very  few  engines  of  this  size  are  built. 
The  gas-engine-gas-producer  combination  can  hardly  be  con- 
sidered for  central  station  service.  For  large  power  installa- 
tions the  natural  development  is  the  by-product  producer-gas 
plant  located  at  the  mines  in  conjunction  with  steam  boUers 
and  steam  turbines.  The  low  efficiencies  due  to  the  two-step 
conversion — first,  gas  generation  from  the  coal  and,  second, 
burning  of  the  gas  under  steam  boilers — may  be  counter- 
balanced by  the  development  of  highly  efficient  boilers  equipped 
for  gas  burning,  and  by  the  return  from  the  valuable  by- 
products secured  from  the  coal.  Should  the  development  of 
the  gas  turbine  result  in  commercial  units  that  compare  favor- 
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ably  with  the  present  large  steam  turbine  units,  additional 
marked  economies  may  of  course  be  looked  for. 

2  The  depletion  of  the  supply  of  natural  gas  in  many 
regions  is  leading  to  the  gradual  substitution  of  producer  gas 
in  place  of  natural  gas, — using  producers  of  either  the  by- 
product or  non-by-product  type. 

3  This  field  embraces  two  divisions;  (a)  one  in  which  there 
is  an  unlimited  demand  for  the  coke  from  the  ovens  as  well  as 
for  the  gas  and  by-products;  (6)  one  in  which  there  is  no 
market  for  the  coke  but  a  ready  market  for  the  gas  and  by- 
products. 

a  This  type  of  plant  is  composed  essentially  of  two  distinct 
installations,  a  by-product  coke  plant  and  a  by-product 
producer  gas  plant.  The  entire  gas  output  of  the  coke  plant 
may  thus  be  made  available  for  the  market,  as  the  lower  heat 
value  producer  gas  may  be  used  for  heating  the  coke  ovens. 
One  of  the  advantages  of  this  system  lies  in  the  fact  that  coke 
breeze  and  low-grade  fuels  may  be  used  in  the  producers.  In 
a  large  European  plant  of  this  type  the  coke  oven  gas  is  the 
main  product  and  the  coke,  which  finds  a  ready  market,  is 
regarded  as  one  of  the  by-products.  The  by-products  from  the 
producer-gas  plant,  sulphate  of  ammonia  and  pitch,  practi- 
cally pay  the  cost  of  operation  of  this  portion  of  the  installa- 
tion. 
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b  In  case  there  is  a  demand  for  the  by-product  coke  oven 
gas  but  no  convenient  market  for  the  coke,  the  natural  step 
involves  placing  gas  producers  in  close  contact  with  the  by- 
product coke  plant,  feeding  the  coke  directly  into  these 
producers.     Such  portion  of  the  producer  gas  as  is  not  used 


for  heating  the  coke  can  be  mixed  with  the  by-product  coke 
oven  gas  for  general  distribution. 

Developments  along  the  three  lines  indicated  seem  to  offer 
attractive  possibilities,  and  their  adoption  on  an  extensive 
scale  would  lead  to  economy  in  fuel  consumption. 


12  (b)  To  What   Extent  Is   Natural   Gas   Being  Used   as  a  Fuel   for  Power 

Purposes  ? 


Samuel  S.  Wybr.'  The  natural  gas  industry  is  in  a  transi- 
iion  stage,  changing  from  the  large-volume,  low-price-per- 
unit  basis,  to  the  relatively  small-volume  and  larger-price- 
per-unit  basis.  The  reasons  why  natural  gas  cannot  and  ought 
not  to  have  an  extensive  use  for  steam-boiler  work  in  the 
future  may  be  enumerated  as  follows : 

o  The  number  of  domestic  consumers,  now  over  2,363,000,  is 
increasing  much  faster  than  the  number  of  producing 
wells 

b  The  initial  production  and  the  routine  available  production 
coming  in  are  much  lower  than  for  wells  that  came  in 
five  years  ago.  This  is  due  to  the  general  depletion  of 
existing  fields,  and  the  extensive  underground  drainage 
from  past  production 

c  New  fields  are  not  being  discovered  fast  enough  to  replace 
the  rapidly  declining  present  supplies 

d  The  general  shortage  of  coal  for  domestic  heating  in  the 
past  and  the  inevitable  continuance  of  this  condition  for 
some  time  in  the  future,  at  least  during  the  period  of  the 
war,  has  placed  enormous  additional  demands  for 
domestic  heating  on  the  natural-gas  resources  where 
natural  gas  is  now  and  will  be  used  in  lieu  of  solid  fuels 
for  beating  homes. 

Natural  gas  is  preeminently  a  domestic  fuel.  Its  high 
heating  value,  practically  twice  that  of  any  manufactured  gas 
available,  its  purity,  and  ease  in  handling  make  it  the  premier 
fuel  for  home  use.  While  low-grade  solid  fuels  can  be  ef- 
ficiently used  under  steam  boilers  with  proper  stoking  equip- 
ment, they  cannot  be  satisfactorily  or  efficiently  used  for  house 
heating.    For  this  reason  it  is  a  matter  of  conservation  to  use 


the  fuel  for  domestic  service  that  in  the  long  run  will  yield 
the  greatest  good  to  the  greatest  number. 

The  tests  recently  made  in  the  Home  Economics  Depart- 
ment of  the  Ohio  State  University  on  cooking  various  meals 
with  natural  gas,  soft  coal,  coal  oil,  gasoline  and  electricity, 
show  conclusively  that  natural  gas  is  by  far  the  cheapest  fuel 
for  the  domestic  consumer's  use  for  cooking.  Thus,  in  cook- 
ing a  dinner  for  six  people,  the  total  fuel  costs,  with  natural 
gas  at  40  cents  per  1000  cu.  ft.,  soft  coal  at  $6.50  per  ton, 
coal  oil  at  15  cents  per  gallon,  gasoline  at  27  cents  per  gal- 
lon, and  electricity  at  3  cents  per  kw-hr.,  were  substantially 
as  follows : 

Natural    gas 0.88  cents       Electricity   5.0    cents 

Soft  coal 2.5     cents       Coal  oil   5.4    cents 

Gasoline  4.6     cents 

The  rendering  of  domestic  natural-gas  service  is  a  public- 
utility  business.  Practically  all  of  the  states  where  natural 
gas  is  now  produced  and  sold  have  public-utility  commissions 
with  broad  powers  in  matters  of  rate  regulation  and  quality 
of  service.  The  general  tendency,  and  the  one  that  is  in  ac- 
cordance with  sound  public  policy,  is  to  give  the  domestic 
consumer  first  preference  and  curtail  the  consumption  of 
natural  gas  for  industrial  purposes.  For  the  reasons  given  in 
the  preceding  paragi-aphs,  it  may  be  reasonably  expected  that 
this  tendency  will  become  more  marked  in  the  future  and 
publie-utUity  regulations  regarding  the  use  of  this  best  of  all 
of  nature's  fuels  for  domestic  service  will  become  more  ex- 
acting and  ultimately  will  result  in  the  very  great  curtailment 
of  the  use  of  natural  gas  for  steam-boiler  work  and  for  other 
industrial  purposes. 


12  (c)  What  Is  the  Relative  Economy  of  the  Locomotive  of  1900  and  Today? 


John  E.  Muhlpeld.  The  general  development  of  the  steam 
locomotives  in  use  in  the  United  States  since  1900  can  be  best 
shown  by  the  data  in  Table  11,  which  are  approximately 
correct. 


Summary  of  Economic  Features 

Prior  to  1900  considerable  development  work  had  been  done 
on  two-,  three-  and  four-cylinder  types  of  compound  locomo- 
tives by  Mallet,  Webb,  Pitkin,  MelUn,  VauclaLn  and  others. 
Pitkin's  two-cylinder  system  was  applied  to  a  Michigan  Cen- 
tral 10-wheel  locomotive  in  1889,  and  Vauclain's  four-cylinder 
system  was  first  introduced  on  a  Baltimore  and  Ohio  8-wheel 
locomotive — No.  848 — in  October  of  the  same  year.  These 
and  other  developments  caused  the  adoption  of  both  the  two- 


'  ConBulting  Engineer,  Columbus,  O.     Mem.Am.Soc.M.E. 


and  four-cylinder  systems  in  new  locomotives,  the  maximum 
n;>plieation  being  reached  during  1904,  when  approximately 
1,000  two-cylinder,  .nnd  2,000  four-cylinder  compound  locomo- 
tives were  in  existence. 

Previous  to  1900  Schmidt,  Pielock  and  others  had  done  con- 
siderable experimenting  with  superheated  steam,  the  former 
having  succeeded  in  1894  in  producing  a  boiler  and  motor  in 
which  superheated  steam  of  relatively  low  pressure  was  used 
at  about  700  deg.  fahr. 

The  failure  of  the  compound  locomotive  to  produce  the  econ- 
omy predicted — due  largely  to  the  factors  of  indifferent  de- 
sign, lack  of  proper  maintenance  and  operation,  cheap  fuel 
and  road  failures — resulted  in  the  general  return  to  the  single- 
expansion  cylinder  locomotive,  and  this,  with  the  demand  for 
greater  steaming  capacity  per  sq.  ft.  of  boiler  heating  surface, 
naturally  brought  about  consideration  of  the  use  of  super- 
heated steam.    The  results  of  further  experiments  by  Vauclain, 
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Vaugbu,  Horsey,  Cole,  Emersou,  Jacobs  and  others,  along 
the  lines  of  high  and  low  degrees  of  superheat,  in  combination 
with  either  high  or  low  steam  pressures,  by  means  of  smoke- 
box,  fire  tube,  or  a  combination  of  both  types  of  superheaters, 

TABLE  H  STEAM  LOCOMOTIVES  IN  THE  UNITED  STATES 
SINCE    1900 


Year 

Item 

Single- 
expan- 
sion 
cylin- 
der 

Two- 
cylin- 
der 
com- 
pound 

Four- 
cylin- 
der 
com-" 
pound 

MaUet 
articu- 
lated 
com- 
pound 

Total 
loco- 
motives 

1900 

Number 

Average  tractive  power,  lb. 
Average  -n-t,  on  drivers,  lb. 

36,600 
19,000 
85,000 

1,000 
28,000 
125,000 

900 
29,000 
130,000 

38,500 

48,949 
•23,000 
100,000 

900 
31,000 
140,000 

1,800 
32,000 
145,000 

1 

75,000 

335,000 

51,650 

1905 

Average  tractive  power,  lb. 
Average  wt.  on  drivers,  lb. 

56,425 
27,000 
120,000 

875 

31,500 

142,000 

1,500 
40,000 
175,000 

200 

72,000 

320,000 

59.000 

1910 

Average  tractive  power,  lb. 
Average  wt.  on  drivers,  lb. 

62,000 

30,500 

135,000 

650 

32,000 

145,000 

1,300 
33,000 
148,000 

800 

79,000 

350,000 

64,750 

1915 

Average  tractive  power,  lb. 
Average  wt.  on  drivers,  lb. 

*  Includes  1  superheater  locomotive. 

2  Includes  300   superheater   and  3000   oil-burning  locomotives. 

'  Includes   14.000  superheater  and  4250  oil-burning  locomotives. 


resulted  in  the  fire-tube  type  being  now  practically  a  standard 
part  of  all  new  equipment,  and  it  is  further  being  rapidly 
applied  to  existing  saturated-steam  locomotives  in  the  United 
States. 

While  the  Cole  and  Vauelain  balanced  compound  types  of 
locomotives  as  brought  out  since  1900 — along  the  lines  of  the 
French  De  Glehn  system — have  not  made  much  progress,  the 
Mallet  Articulated  Compound  system,  introduced  on  the  Balti- 
more and  Ohio  in  1904,  is  now  in  use  on  over  fifty  railways 
in  the  United  States,  and  aggregates  more  than  1,500  locomo- 
tives. This  latter  type  of  locomotive  not  only  permits 
extreme  concentration  of  great  power  over  a  flexible  wheel 
base  within  axle-load  limits,  but  also  reduces  the  stresses  by 
greater  distribution  and  lightness  of  parts,  and  through  the 
combination  of  high-pressure  superheating,  compounding, 
simpling  and  reduction  of  unbalanced  pressure  gives  the  maxi- 
mum direct  and  reserve  tractive  power  for  from  25  to  35  per 
cent  less  fuel  and  water  consumjation  per  ton-mile  than  a 
superheated  single-expansion  locomotive. 

Comparison  of  Steam  and  Electric  Equipment  for 
Rail  WATS 

With  regard  to  the  present  status  of  the  relative  economy 
of  steam  and  electric  locomotives  in  the  United  States,  as 
compared  with  the  results  obtained  in  1900,  general  conditions 
have  very  substantially  changed  and  the  predominating  factors 
today  are  manual  labor  and  fuel  for  operation.  While  the 
inauguration  of  the  use  of  fuel  oil  on  almost  4500  steam  loco- 
motives lias  somewhat  improved  the  firing  and  steam-genera- 
tion conditions,  the  increasing  cost  and  demand  for  oil  for 
more  essential  purposes  and  the  reducing  supply  wiU  soon 
make  its  use  for  locomotive  fuel  prohibitive.  However,  the 
use  of  oil  as  a  locomotive  fuel  has  long  since  demonstrated 
that  the  mechanical  feeding  and  burning  of  fuel  in  suspen- 


sion, whether  gaseous,  liquid  or  solid,  for  the  production  of 
steam  in  a  self-contained  motive-power  unit,  is  the  most 
logical,  successful,  efl:'ective  and  economical  method  for  gen- 
erating power  and  moving  long-haul  heavy-tonnage  traffic  on 
railways. 

Even  where  hydroelectric  power  is  available  the  self-con- 
tained steam-power-plant  locomotive  will  show  a  much  lower 
cost  for  fixed  charge,  maintenance  and  operation  than  the  elec- 
tric unit,  as  the  transmission  and  conversion  of  electric  current 
into  drawbar  hauling  capacity  is  a  very  wasteful  and  expensive 
process  in  the  present  state  of  the  electrical  art.  In  fact, 
the  principal  economies  brought  about  in  the  electrical  field 
during  the  past  quarter  century  have  been  in  the  production 
and  use  of  steam  for  the  generation  of  current  and  not  in  the 
electrical  apparatus. 

As  applied  to  a  long-haul  railway,  the  metering  and  con- 
veying of  extremely  high-voltage  cuirent  from  various  power- 
plant  sources  into  transmission  mains,  through  switching  sub- 
stations, transfoiining  and  converting,  conveying  to  contact 
lines  and  converting  into  great  hauling  capacity  at  the  draw- 
bar results  in  enormous  line  and  bonding  dead  losses,  which 
will  bring  the  cost  of  even  hydroelectric  current  per  drawbar 
horsepower  hour  to  from  6  to  7  mills.  This  cost,  which,  in 
combination  with  copper  limitations,  fixed  train  speeds  up 
and  down  grades,  general  tie-up  of  operation  in  case  of  failure, 
and  like  factors,  will  hardly  admit  of  comparison  with  steam- 
locomotive  boilers  operating  at  equivalent  to  700  per  cent  of 
the  rated  capacity  of  stationary  boilers,  with  a  75  per  cent 
combined  furnace,  boiler  and  superheater  efficiency,  and  fur- 
nishing a  boiler  horsepower  for  each  1^  2  sq.  ft.  of  evaporating 
surface  and  producing  a  drawbar  horsepower-hour  for  2%  lb. 
of  coal. 

IMPRO^'EMENTS  TO  BE   EXPECTED   IN    StEAM   LOCOMOTIVES 

Nevertheless,  the  steam  locomotive  is  still  in  its  infancy  so 
far  as  economy  per  ton-mile  is  concerned.  The  atomization 
and  burning  of  liquid  or  solid  fuels  in  suspension  will  enable 
the  elimination  of  gi'ates  and  other  metal  work  from  the  com- 
bustion zone  and  permit  of  higher  furnace  temperatures  and 
more  complete  and  eii'ective  combustion,  which,  in  combina- 
tion with  higher  steam  pressures;  compounding;  higher  super- 
heating of  both  high-  and  low-pressure  steam;  utilization  of 
waste  gases  and  steam  for  feedwater  heating  and  purification; 
better  boiler-water  circulation  ;  reduced  cylinder  clearances  and 
back  pressure ;  improved  steam  distribution ;  lower  factor  of 
adhesion:  higher  percentage  of  propelling  to  total  weight; 
less  radiation;  elimination  of  unbalanced  pressures  and 
weights:  application  of  safety  and  labor-saving  devices,  and 
the  gi'eater  refinement  and  perfection  of  general  and  detailed 
design,  equipment  and  control  throughout,  will  yet  enable  it 
to  produce  a  drawbar  horsepower-hour  for  one  pound  of 
coal. 

Steam-Electric  Locomotr'es 

Furthermore,  it  is  not  inconsistent  to  now  predict  that  a 
self-contained  steam-electric  articulated  compound  locomotive, 
combining  the  advantages  of  both  steam  and  electric  motive 
power,  will  shortly  find  a  useful  field  in  services  where  maxi- 
mum power  and  efficiency  at  high  speeds;  greater  utilization 
of  existing  waste  heat :  high  starting  and  low  speed  torque 
and  rapid  acceleration  are  required  and  where  an  exclusive 
electrifkation  system  would  not  be  permissible  from  the  stand- 
point of  first  cost  or  justified  on  account  of  the  combined 
expense  for  operation  and  maintenance. 
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12  (d)     What  Is  the  Proportion  of  Coke  Made  in  By-Product  Ovens   in   the 
United  States  ? 


C.  E.  Lesher.'  The  pioportion  of  coke  (exelucliug  gas- 
house  coke),  made  in  by-product  ovens  in  the  United  States 
has  increased  from  17.1  per  cent  in  1910  to  40  per  cent  in 
1917.     The  figures,  bv  years,  are  as  follows : 

Year    liUii    1!IU     i:ilU    l!ii:i    11114    IIH.".    lyiO    1917 

Per     cPiit 17.1      22.1      2.">.3     2.7.5     32.5     S:!.S     3.3.0     40.0  (Est.  i 

The  development  of  the  by-product  coke  industry  in  the 
United  States  up  to  the  close  of  1914  was  largely  the  result  of 
the  recognition  by  iron  and  steel  companies  of  the  economies 
possible  by  the  leeovery  of  by-products  and  of  the  flexibility 
of  operation,  as  well  as  the  assurance  of  a  regular  and  con- 
tinual supply  of  suitable  blast-furnace  fuel. 

Beginning  in  1915,  and  most  strikingly  so  today,  the  neces- 
sity for  benzol  and  toluol  for  explosives  and  chemical  manu- 
facture has  given  this  industry  marked  impetus.  So  urgent 
are  the  demands  for  explosives  that  the  Federal  Government 
is  expected  to  finance  the  erection  of  additional  by-product 
ovens  this  year. 

These  new  by-product  i)lants  will  continue  to  be  operated 
after  the  demand  for  coke — now  abnormal — decreases,  with 
the  result  that  the  percentage  of  by-product  coke  to  the  total 


outjiut   in   the   United    States   will   continue   steadily   to   in- 
crease. 

W.  H.  Blauvelt.'  Preliminary  Government  estimates  place 
the  total  coke  production  for  1917  at  56,600,000  tons,  the 
largest  tonnage  in  the  history  of  the  industry.  Of  this  produc- 
tion, 34,000,000  tons,  or  b'O  per  cent,  was  beehive  coke,  and 
22,600,000  tons,  or  40  per  cent,  was  by-product  coke. 

The  by-product  plants  now  under  construction  in  the 
United  States  will  have  a  capacity  of  13,800,000  tons.  Not 
all  of  these  plants  now  building  will  be  put  in  operation  this 
year,  but  the  majority  of  them  will,  so  it  seems  safe  to 
prophesy  that  at  some  time  the  latter  part  of  this  year  the 
jiroduction  of  by-product  coke  will  pass  the  beehive  produc- 
tion. The  total  capacity  of  the  by-product  ovens  in  the  United 
States  now  in  operation  or  under  construction  will  be  about 
40,600,000  tons  per  annum.  This  is  more  than  5,000,000  tons 
above  the  maximum  production  of  the  beehive  industry  in 
1916,  when  all  of  the  conditions  were  favorable  to  bringing 
out  the  greatest  possible  production  from  the  beehive 
plants. 


12  (e)     What  Are  New  and  Important  Developments  in  Methods  of  Burning 
Coal? 


W.  W.  JOURDIN."  Aside  from  cost,  the  advantages  of  fuel 
oil  in  steam-boiler  practice  over  rough-crushed  coal  are  so 
manifest  that  a  particularly  strong  inducement  exists  at  this 
time  of  increasing  power  costs  to  apply  the  economic  test 
to  coal  in  this  form. 

The  superior  thermal  eflBcieney  of  gaseous  fuels  is  unques- 
tionable, but  commercial  success  in  the  manufacture  of  gas 
for  firing  under  boilers  has  not  been  realized.  Coal,  when 
ground  so  fine  that  95  per  cent  will  pass  100  mesh,  can  be 
•conveyed  through  pipes  over  considerable  distances  as  readily, 
almost,  as  oil,  and  combustion  will  occur  in  a  manner  quite 
analogous  to  that  of  gas,  provided  air  be  supplied  in  proper 
proportion  and  in  intimate  contact  with  the  particles  of  the 
coal. 

That  desirable  characteristic  of  oil — easy  and  complete 
•control  of  the  heating  medium  to  meet  variations  in  steam 
demand — is  inherent  to  coal  in  this  finely  divided  state.  Better 
economy  is  attainable  than  with  coal  as  commonly  fli'ed,  since 
•excess  air  may  be  kept  within  narrow  limits,  and,  further- 
more, the  boiler  room  is  free  from  heavy  storage  and  handling 
•equipment. 

This  feature  of  quick  resjionse  to  variable  load  conditions 
■cannot  be  fully  appreciated  by  one  whose  experience  has  been 
confined  to  stoker  equipment.  In  the  plant  with  which  the 
writer  is  connected,  the  excess  air  is  usually  maintained  within 
10  or  12  per  cent  of  theoretical  requirements,  and  with  a  50 
per  cent  variation  either  way  from  normal  load  the  automatic 
regulating  system  wiU  respond  so  quickly  that  the  extreme 


'  U.  S.  Geological  Survey,  Washington.     Published  by  permission  of 
the  Director. 
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variation  in  steam  pressure  will  be  not  more  than  2  lb.  per  sq. 
in.,  equivalent  to  1  per  cent  of  normal.  When  properly  ad- 
justed the  damper  regulator  opens  the  dampers  in  time  to 
prevent  smoking,  in  the  case  of  an  increase  in  the  rate  of 
firing,  or  a  "  clear  stack  "  with  a  sharp  reduction  of  load. 

Steam  is  the  best  atomizing  agent  for  oil,  but  compressed 
air  appears  to  be  most  satisfactory  for  use  with  powdered  coal. 
All  air  required  for  combustion  may  be  compressed  by  turbo- 
blowers to  a  comparatively  low  pressure,  heated  by  the  waste 
gases,  then  released  in  a  mixing  chamber  or  burner  designed  to 
distribute  the  charge  evenly  in  the  furnace. 

The  methods  used  to  atomize  pulverized  coal  fall  short  of 
requirements  since  the  e\-aporative  efficiency  is  generally  lower, 
often  up  to  10  per  cent,  than  obtained  with  gas  or  oil.  With 
well-designed  apparatus,  however,  nearly  constant  oxygen- 
carbon  ratio  should  obtain  over  a  wide  range,  and  evaporative 
efficiency  need  not  be  less  than  is  developed  in  the  best  oil- 
l)urning  practice. 

The  grinding  and  drying  equipment  should  be  placed  be- 
tween the  boiler  plant  and  coal  in  storage.  The  quantity  of 
waste  gases  to  be  diverted  to  the  drying  plant  will  depend  upon 
their  temperature  and  the  moisture  content  of  the  coal.  The 
best  perfonnance  known  to  the  writer  is  4  to  5  lb.  of  water 
evaporated  per  pound  of  coal  used  in  the  dryer;  in  certain 
plants  the  ratio  is  nearer  unity.  Therefore,  with  coals  running 
high  in  moisture  a  material  saving  will  be  possible  by  the  use 
of  waste  gases  in  the  dryer. 

A  large  pulverized-coal  plant  is  being  installed  in  Seattle, 
where  oil  is  cheap  compared  to  places  more  remote  from  the 
oil  fields.  If  we  cannot  afford  to  bum  oil,  let  us  weigh  care- 
fully the  possibility  of  utilizing  this  fine  substitute. 
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12  (f)    What    Economies    Have    Resulted   from   Recent   Practice   in   Making 
Brick  Settings  Leakless  ? 


Albert  A.  Caky.  The  remarkably  low  flue-gas  tempera- 
tures frequently  reported  from  boiler  tests  are  generally  due  to 
air  leakage  through  boiler  settings  or  at  flue  connections.  A 
number  of  boiler  tests  which  I  have  made  were  conducted  in 
such  a  manner  as  to  determine  these  losses  and  I  will  there- 
fore give  the  results  of  three  or  four  of  these  tests  from  which 
can  be  appreciated  the  gain  in  efficiency  that  would  result  if 
the  air  leakage  were  suppressed. 

1  Two  horizontal  tubular  boilers  of  the  same  size  and 
located  in  the  same  plant,  with  settings  supposed  to  be  iden- 
tical, gave  the  following  results  by  taking  samples  of  gas 
simultaneously  from  the  rear  end  of  the  furnace  chamber  and 
just  inside  the  flue  outlet: 

Boiler  A         Boiler  B 
Excess  of  air  found  in  the  furnace. .     70  per  cent    49  per  cent 
Excess  of  air  found  at  the  flue  outlet.  103  per  cent    71  per  cent 

These  results  clearly  show  how  worthless  the  gas  analysis 
taken  at  the  flue  outlet  really  is,  as  an  indication  of  the  con- 
ditions of  combustion  in  the  furnace. 

Turning  now  to  temperature  readings  taken  just  inside  of 
the  flue  outlet,  a  nitrogen-filled  thermometer,  with  proper 
corrections  applied,  showed  that  the  temperatures  of  gases 
escaping  from  the  boiler  settings  were  as  follows: 


Boiler  A 
543  deg.  fahr. 


Boiler  B 
482  deg.  fahr. 


By  making  corrections  for  the  chillLng  effect  of  the  infil- 
trating air,  we  find  that  had  there  been  no  air  leakage  through 
the  boiler  settings,  the  temperature  of  these  escaping  gases 
would  have  shown,  with  Boiler  A,  607  deg.  fahr.,  and  with 
Boiler  B,  562  deg.  fahr. 

The  actual  loss  in  efficiency  due'  to  air  leakage  in  these  two 
boilers  was  as  f oUows :  Boiler  A,  1.73  per  cent ;  Boiler  B, 
2.13  per  cent. 

The  losses  occurring  Ln  these  cases  principally  were  due  to 
the  chilling  effect  of  the  cold  entering  air  alone,  as  it  was 
found  that  practically  all  of  the  air  leakage  occurred  beyond 
the  furnace  and  combustion  chambers.  A  correction  of  the 
gas  analysis  taken  at  the  flue  outlet,  making  allowance  for 
the  increased  air  supply,  shows  practically  the  same  results  as 
were  obtained  in  the  samples  of  gas  taken  from  the  com- 
bustion chamber. 

2  I  will  next  refer  to  two  interesting  tests  made  with  a 
water-tube  boiler  having  its  heating  surface  widely  distributed, 
and  requiring  a  setting  about  double  the  size  of  a  normal 
setting.  It  was  equipped  with  stationary  grates  and  hand- 
fired.  One  test  was  conducted  at  the  rated  capacity  of  the 
boiler,  while  the  second  was  a  forcing  test. 

During  the  non-forcing  test,  I  found  that  the  average  ex- 
cess air  in  the  furnace  was  45.05  per  cent,  while  the  excess  air 
found  in  the  escaping  gases,  just  inside  of  the  flue  outlet, 


was  95.79  per  cent.  There  was  an  unusually  high  loss  in  the 
combined  efficiency  of  the  boiler  and  furnace  operation  due  to 
air  leakage  through  the  masonry ;  namely,  4.63  per  cent. 

The  average  combustion,  during  this  test,  was  20.87  lb.  of 
dry  coal  per  sq.  ft.  of  grate. 

During  a  subsequent  forcing  test,  when  40.15  lb.  of  dry 
coal  was  burned  per  sq.  ft.  of  grate  under  forced  blast,  the 
entire  chamber  enclosing  the  boUer  was  under  pressure  so 
that  the  furnace  gases  actually  blew  out  through  cracks  in  the 
masonry  and  thus  we  had  a  case  of  gas  leakage  outward. 

There  is  no  necessity  for  employing  extraordinary  means 
to  obtain  tight  boUer  settings.  Long  experience  has  taught 
me  that  the  material  we  have  been  employing  for  years,  if 
properly  selected  and  properly  erected  in  place,  will  produce 
a  setting  that  for  all  practical  purposes  is  tight  and  can  easily 
be  made  to  remain  tight  for  years. 

It  is  the  duty  of  every  engineer  who  is  called  upon  to  install 
boiler  settings  to  study  the  stresses  and  strains  that  occur  in 
boiler  masonry  the  same  as  he  is  supposed  to  do  in  other 
designing  work  and  he  must  also  study  the  widely  varying- 
qualities  of  the  various  materials  used  so  as  to  make  and  secure 
a  proper  selection.  Extreme  expansion  and  contraction  are 
constantly  occurring  in  nearly  every  part  of  a  boiler  setting  and 
they  must  be  properly  provided  for.  The  interior  of  a  furnace- 
wall  may  be  subjected  to  a  temperature  of  2000  deg.  and  run- 
ning upwards  to  nearly  3000  deg.  fahr.,  while  its  exterior  is 
sometimes  subjected  to  a  freezing  temperature. 

What  can  we  expect  but  disintegration,  cracking  or  dis- 
tortion, if  provision  is  not  made  to  meet  these  conditions? 
With  bridge  walls  or  arches  heated  to  very  high  temperatures 
and  expanding  against  the  side  walls,  how  can  we  expect  such.  . 
walls  to  withstand  such  pressures  without  cracking  unless  pro- 
vision is  made  to  relieve  or  prevent  such  thrusts  by  proper 
arrangement  of  supporting  beams,  buck  stays,  pockets  in 
masonry,  or  other  means  properly  applied? 

The  average  mason  knows  little  or  nothing  about  laying  up 
firebrick  work  and  bonding  it  properly  into  the  red-brick 
exterior,  and  yet  this  most  important  matter  is  often  left  to 
such  men.  I  always  make  it  a  practice  to  specify  exactly  how 
this  work  should  be  done. 

The  market  is  filled  with  most  undesirable  material  for  boiler 
setting  and  if  proper  refractoi-y  material,  red  brick,  mortar, 
fireclay  or  high  temperature  cement  is  not  distinctly  specified, 
the  poor  client  simply  buys  his  trouble  and  adds  to  his  main- 
tenance account,  when  he  has  such  unsuitable  material  dumped 
into  his  boiler  setting. 

Proper  provisions  must  be  made  for  relining  furnace  in- 
teriors without  damaging  other  parts  of  the  setting.  Pro- 
vision must  be  made  for  supporting  the  boiler  securely  and  for 
taking  care  of  the  expansion  and  contraction  of  the  boiler 
itself  and  the  greatest  care  must  be  exercised  to  provide  ample 
foundations  which  will  not  settle. 


12  (h)  Is    Automatic    Air    Supply    Correctly    Proportioned    to   Coal    Supply 
Possible  ? 


M.  C.  M.  Hatch.    Theoretically,  such  control  of  the  supply 
of  air  necessary  for  combustion  would  seem  to  be  desirable. 


There  is  a  certain  amount  of  excess  air  which,  for  a  given 
furnace  design,  method  of  firing  and  nature  of  fuel,  will  give 
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the  best  results,  and  this  excess,  expressed  as  percentage,  'will 
be  constant  throughout  the  entire  range  of  fuel  rates,  from 
lowest  to  highest. 

Accurate  control  of  the  air  for  any  method  of  burning  coal 
on  grates,  either  by  hand  or  by  stoker  firing,  is  more  or  less 
difficult  and  may  be,  and  probably  is,  impossible  under  many 
conditions.  The  comparative  sluggishness  of  furnace  action 
with  coal  thus  fired  to  respond  to  rapid  variation  in  load  on 
the  boiler  and  the  fact  that  grates  will  clinker  or  ash  over, 
changing  the  air-inlet  area  under  the  fire,  account  in  large 
measure  for  the  difiiculties  encountered,  and  these  faults  would 
seem  to  be  inherent  in  grate  firing. 

Coal  burned  in  pulverized  form  offers  a  chance  for  develop- 
ment work  along  the  line  of  positive  air  control.  There  is  no 
change  of  air-inlet  area  to  the  furnace  caused,  automatically, 
by  slagging  or  ash  deposits.     The  excess  air  necessary  can  be 


readily  determined  and  is  materially  less,  on  account  of  inti- 
mate mixture,  than  in  other  methods  of  burning  coal,  hence,  for 
a  given  fuel  rate,  the  total  amount  of  air  to  be  controlled  is 
reduced.  The  flexibility  ot  the  iurnace,  by  which  is  meant  its 
ability  to  respond  almost  instantaneously  to  varying  demands 
upon  the  boiler,  is  very  pronounced,  and  this  again  simplifies 
the  problem. 

Pulverized  coal,  fed  by  carefully-designed  screws  which  give 
practically  constant  delivery  per  unit  revolution  for  all  feeds, 
affords  ideal  conditions  for  standardization  work  in  fujmace 
operation.  It  is  entirely  possible,  although  there  has  as  yet 
been  no  attempt  made  to  place  such  an  arrangement  on  a 
commercial  basis,  that  the  position  of  the  main  boiler  damper 
and  of  the  dampers  in  the  induced-air  pipes  may  be  synchron- 
ized with  the  feed-screw  revolutions  in  such  a  way  as  to  insure 
constant  air-excess  percentage  at  all  furnace  outputs. 


12    (1)     Miscellaneous — School  Heating,  Insulation,  Smoke  Prevention 


J.  H.  Brady'  contributes  a  report  made  by  him  to  the  Board 
of  Directors  of  the  School  District  of  Kansas  City,  Mo.  This 
reportis  given  in  great  detail  and  is  extremely  valuable.  It 
contains  a  tabulated  statement  for  1916-17,  showing  the  cost 
per  cubic  foot  for  heating  the  buildings  of  the  school  district. 

There  are  88  public  buildings  having  a  total  cubic  contents 
of  32,300,000  cu.  ft.  and  an  average  per  building  of  367,000 
cu.  ft.  More  than  half  the  buildings  contain  over  250,000  cu. 
ft.  of  space  and  several  are  much  larger.  The  cost  of  fuel 
for  all  the  buildings  averaged  3.1  mills  per  cu.  ft.  The 
figures  given  in  the  report  include  the  fuel  furnished  the 
custodians  of  the  buildings  for  their  residences,  except  in  the 
case  of  seven  buildings.  In  what  follows  is  a  brief  summary 
of  the  conclusions : 

Grouping  the  buildings  according  to  the  type  of  heating 
plant  used  gives  the  following  results : 

Group  No.  1,  steam  hot  blast,  using  fuel  oil,  average  cost 

3.5  mills  per  cu.  ft. 

Group  No.  2,  direct  radiation,  using  fuel  oil,  average  cost 

3.6  mills  per  cu.  ft. 

Group  No.  3,  steam  hot  blast,  using  coal  for  fuel,  average 
cost  2.8  mUls  per  cu.  ft. 

Group  No.  4,  direct  radiation,  using  coal,  average  cost  2.9 
mills  per  cu.  ft. 

Group  No.  5,  frame  and  brick  buildings  heated  by  stoves, 
average  cost  4.1  mills  per  cu.  ft. 

Group  No.  6,  schools  heated  by  hot-air  furnaces,  using  coal, 
average  cost  3.6  mills  per  cu.  ft. 

Contrasting  two  of  the  buildings,  the  writer  states: 

"  Central  High  School  shows  a  cost  of  2.7  mills  per  cu.  ft. 
whUe  Northeast  shows  a  cost  of  2.5  mills  per  cu.  ft.  The 
cubic  contents  of  Northeast  High  is  greater  than  Central  High, 
and  the  difference  in  the  cost  per  eu.  ft.  for  heating  the  two 
buildings  is,  in  my  opinion,  due  to  the  fact  that  Central  High 
has  metal  frames  and  sash  while  Northeast  has  wooden  frames 
and  sash,  and  the  leakage  of  air  or  wind  around  metal  sash  is 
greater  than  with  wooden  sash.  Both  these  buildings  use 
coal  for  fuel.  As  a  rule  the  high  cost  of  heating  certain  build- 
ings is  caused  by  metal  frames  and  sash,  while  in  other  build- 
ings it  is  due  to  poor  construction,  taking  into  account  their 
age,  etc." 


Another  point  is  the  fact  that  where  mechanical  ventilation, 
or  what  is  known  as  hot  blast  fan  system,  using  coal  for  fuel, 
is  installed,  the  cost  for  heating  per  cu.  ft.,  is  less  on  an 
average  than  the  others,  being  2.8  mills. 

The  fact  that  the  figures  for  schools  equipped  with 
mechanical  ventilation  run  less  than  for  those  not  so  equipped 
may  be  attributed  to  automatic  temperature  control.  The 
highest  cost  per  cu.  ft.  is  shown  where  stoves  are  used  for 
heating,  being  4.1  mills. 

G.  D.  Bagley.'  The  insulation  of  heated  surfaces  to  conserve 
radiation  and  convection  losses  often  does  not  receive  the  at- 
tention which  it  deserves.  Such  insulation  is  necessary  regard- 
less of  the  purpose  of  the  installation  or  the  method  of  heating. 
Co\erings  of  the  proper  thickness  and  material  applied  to 
power  plants,  chemical  plants,  heating  systems,  etc.,  result  in 
a  large  saving  in  coal  and  a  high  rate  of  return  on  the  invest- 
ment. 

The  losses  from  such  surfaces  range  from  2  to  10  B.t.u.  per 
sq.  ft.  per  hour  per  deg.  fahr.  temperature  difference,  at 
the  temperatures  at  which  steam  is  used  and  amount  to  300 
tons  of  coal  per  year  for  every  1000  sq.  ft.  of  exposed  surface 
at  100  lb.  steam  pressure. 

The  Mellon  Institute  of  Industrial  Research  has  been  en- 
gaged for  some  time  in  making  a  study  of  heat  insulating 
materials  for  the  Magnesia  Association  of  America,  and  in 
order  to  cheek  up  the  results  of  the  laboratory  work  under 
practical  conditions  a  set  of  tests  was  made  on  a  boiler  before 
and  after  covering  with  magnesia. 

The  tests  were  made  at  a  mine  at  Bruceton,  Pa.,  in  con- 
junction with  the  Bureau  of  Smoke  Regulation  of  the  City  of 
Pittsburgh.  The  two  boilers  used  in  the  tests  were  of  the 
locomotive  type,  60  and  80  hp.,  fire  tubes  and  single  pass. 
They  were  installed  on  concrete  piers  without  coverings.  The 
total  uncovered  surface  was  675  sq.  ft.  and  the  average  pres- 
sure 80  lb.  per  sq.  in. 

Each  test  covered  a  period  of  24  hours.  The  firing  was 
under  the  supervision  of  the  Bureau  of  Smoke  Regulation  in 
order  to  have  it  as  consistent  and  regular  as  possible.  The 
coking  method  was  used,  firing  the  coal  in  the  front  of  the 
furnace,  leaving  the  fire  door  open  for  a  short  time  after  each 
firing,  and  breaking  the  coal  back  as  it  coked.    This  method  of 


■  Chief  Engineer  and  Supt.  of  Buildings,  The  School  District  of  Kan- 
sas City,  Mo.     Mem.  Am.Soc.M.E. 


'  Mellon  Institute,  Pittsburgh,  Pa. 


660 


ECONOMICAL  USE  OF  FUEL 


The  Journal 
Am.Soc.M.E. 


procedure  resulted  iu  nearly  smokeless  combustion  of  the  fuel. 

During  the  first  test,  10,784  lb.  of  coal  were  used  and  58,000 
lb.  of  water  were  evaporated.  This  corresponds  to  a  rate  of 
6.35  lb.  of  water  from  and  at  212  deg.  falir.  per  lb.  of  coal 
as  fired. 

After  the  first  test  was  completed,  the  boiler  was  covered 
with  1%  in.  of  magnesia  blocks,  and  plastered  with  magnesia 
cement  and  a  coal  of  hard-finish  cement  for  protection,  making 
a  total  thickness  of  about  2  in.  The  boiler  test  was  then 
repeated,  taking  great  care  to  hold  the  load  at  the  s;uue  values 
as  during  the  first  test,  and  to  keei>  all  other  conditions  the 
same. 

In  the  second  test,  59,500  lb.  of  water  were  evaporated  and 
9296  lb.  of  coal  consumed,  giving  a  rate  of  7.55  lb.  of  water 
fi-om  and  at  212  deg.  fahr.  per  lb.  of  coal  as  fired  and  a  saving 
of  1488  lb.  of  coal  per  day. 

If  calculated  for  an  equal  water  evaporation,  the  saving 
would  be  1700  lb.  of  coal.  It  seemed  much  easier  to  hold  a 
nearly  uniform  pressure  after  the  boilers  were  covered  and 
this  probably  accounts  for  the  excess  of  the  measured  saving 
over  that  calculated,  as  the  coal  was  burned  more  uniformly 
and  the  boiler  efficiency  was  higher. 


The  saving  in  coal  as  shown  by  this  test  amounted  to  about 
15  per  cent  of  the  coal  originally  burned.  The  per  cent  sav- 
ing will  vaiy  with  the  amount  of  exposed  surfaces  in  propor- 
tion to  the  capacity  of  the  boilers.  The  losses  shown  by  the 
test  are  those  due  to  heat  loss  from  the  boiler  alone  and  do 
not  take  into  account  the  losses  from  the  pipe  lines  which  cause 
condensation  and  wet  steam  in  addition  to  wasting  coal. 

The  tests  show  that  the  losses  from  uninsulated  surfaces  are 
large  enough  to  amount  to  a  very  considerable  factor  in  the 
total  coal  consumption  of  the  country,  and  to  warrant  every 
one  who  is  interested  in  the  consenation  of  fuel  in  seeing  that 
all  surfaces,  however  small,  are  properly  insulated. 

YicTOu  J.  AzBE.  In  regard  to  smoke  prevention,  if  we 
would  base  our  studies  upon  furnace  volume,  gas  velocity, 
composition  of  volatile  matter,  and  take  into  consideration 
eddies  and  whirls,  dead  space,  etc.,  we  soon  would  have  in- 
fonnation  enough  collected  to  design  furnaces  for  any  type 
boUer  and  any  fuel  so  smoke  would  not  be  produced.  That 
most  furnaces  are  built  upon  unscientific  principles  can  be 
shown  by  a  study  of  gas  flow  with  a  fairly  accurate  anemom- 
eter in  a  cold  boiler  when  the  damper  is  open. 


PROCxRESS  REPORT  OF  COMMITTEE  ON  LIMITS   AND 
TOLERANCES  IN  SCREW  THREAD  FITS 


To  THE  Council  of  The  American  Society  of  Mechanical 
Engineers  : 

THE  Comraittee  on  Limits  and  Tolerances  in  Screw 
Thread  Fits  was  assigned  by  the  Council  of  The  Ameri- 
can Society  of  Mechanical  Engineers  the  task  "  to  pre- 
scribe the  permissible  tolerances  in  the  commercial  manufac- 
ture of  taps,  dies,  bolts,  nuts,  and  screws,  including  the  method 
of  measuring  of  the  same." 

During  the  years  following  the  appointment  of  this  com- 
mittee, many  meetings  have  been  held,  and  work  has  been 
done  through  sub-committees,  involving  a  great  amount  of  in- 
vestigation and  study. 

Methods  of  Investigation 

Careful  study  has  been  given  to  data  already  published  and 
assistance  has  been  secured  from  the  U.  S.  Bureau  of  Stan- 
dards, The  Franklin  Institute,  the  Navy  Department,  and  from 
other  sources. 

A  request  sent  to  many  tap  makers  for  confidential  informa- 
tion showing  the  limits  allowed  for  their  commercial  work,  led 
to  a  response  by  a  number  of  leading  manufacturers,  giving 
such  information.  This  was  tabulated  and  compared.  Later, 
some  of  the  tap  makers  assisted  by  having  over  4000  taps  of 
commercial  sizes  from  14  in.  to  2  in.,  secured  from  a  number 
of  different  makers,  measured  for  errors  in  lead,  in  order  to 
obtain  the  average  variation  of  commercial  taps  which  are 
in  use  today. 

Early  in  the  investigation,  a  meeting  of  screw  manufactur- 
ers and  users  was  called  at  the  headquarters  of  The  American 
Society  of  Mechanical  Engineers  in  New  York,  at  which 
about  forty  representatives  were  present,  and  the  matter  of 
tolerances  and  limits  in  screws  was  thoroughly  discussed  in  the 
light  of  a  tentative  report  which  this  committee  had  prepared. 
This  meeting  resulted  in  the  appointment  of  a  sub-committee, 
consisting  of  Messrs.  E.  H.  Ehrman  of  the  Chicago  Screw 
Company,  E.  A.  Darling  of  the  Draper  Company,  and  C.  B. 
Young,  engineer  of  tests  of  the  Pennsylvania  Railroad  Com- 
pany, to  cooperate  with  the  general  committee  by  obtaining 
data  from  the  screw  manufacturers. 

Through  this  committee,  and  the  officers  of  the  A.S.M.E., 
over  5000  screws  were  obtained  from  the  regular  commercial 
stock  of  many  different  manufacturers,  these  representing 
work  of  various  grades  and  sizes,  and  with  cut  and  rolled 
threads.  These  screws  were  measured  and  the  results  tabu- 
lated. 

Sample  screws  and  nuts  were  prepared  having  varying 
degrees  of  error  in  diameter  and  lead,  and  from  these  it  was 
determined  what  would  be  the  maximum  error  allowable,  and 
charts  were  made  to  show  the  relation  of  taps  and  screws 
measured  to  these  allowable  limits. 

Sample  gages  were  also  made  to  a  closer  limit  than  those 
now  proposed  by  the  committee,  in  order  to  learn  how  close 
it  was  practicable  to  make  commercial  work.  These  gages 
were  distributed  without  stating  what  the  allowance  was  in 
order  that  the  users  might  not  be  prejudiced  by  thinking  the 
limits  were  closer  than  they  could  work  to. 

Received  by  the  Council,  February  15,  1918,  and  ordered  printed. 
Presented  at  the  Spring  Meeting,  Worcester,  Mass.,  June  1918,  of 
The  American  Society  of  Mechanic.4l  Engineers.  All  papers  are 
.subject  to  revision. 


Comparisons  have  also  been  made  with  the  allowances  and 
tolerances  recommended  by  the  British  Engineering  Standards 
Committee. 

The  recommendations  of  the  report  are  the  outcome  of  all 
this  study  and  investigation. 

While  separate  diagrams  have  not  been  provided  for  manu- 
facturers' standards  and  users'  or  consumers'  standards,  it  is 
expected  that  manufacturers  will  aim  to  work  within  the  zones 
established  by  the  diagrams  so  as  to  produce  work  that  will 
come  within  these  limits;  and  that  gages  will  be  so  made  as 
to  insure  tliis  result. 

Allowances  to  be  provided  for  are  wear  of  tools  and  un- 
avoidable imperfection  of  workmanship. 

Gaging  Systems 

The  gaging  tools  required  for  the  threaded  hole  are: 
a  Threaded  "  go  "  plug  of  a  length  equal  to  the  longest 

engagement  of  work 
b  Threaded  "  not  go  "  plug,  made  short  and  with  clear- 
ance for  full  and  root  diameters; 
and  for  holt  or  screw: 

a  Threaded  "  go  "  ring  of  a  length  equal  to  the  longest 

engagement  of  work 
6  Threaded  "  not  go  "  ring  made  short  and  with  clearance 
for  full  and  root  diameters. 
The  study  given  to  gaging  systems  has  led  to  the  conclusion 
that  no  one  system  is  best  adapted  to  all  needs;  and  that  for  a 
variety   of  work   made   in   moderate   quantities    a    gage    for 
measuring  errors  of  diameter  and  lead  combined  in  the  same 
instrument  may  give  the  best  results,  while  for  manufacturing 
in  large  quantities  a  fixed  gage  for  one  .size  only  and  having 
separate   means   for   measuring   errors   in    diameter  and   lead 
may  be  best. 

There  is  also  the  need  in  many  cases  of  master  gages,  in- 
spection gages  and  workman's  gages,  each  so  made  as  to  suit 
the  particular  needs. 

A  number  of  designs  of  gages  for  these  various  purposes 
have  been  submitted  to  40  prominent  manufacturers  and  users, 
and  following  their  recommendations  selections  have  been  made 
whicli  are  illustrated  and  described  in  this  report.' 

The  illustrations.  Figs.  9  to  17,  give  general  suggestions  only 
of  what  it  is  recommended  to  use  as  it  would  require  too 
\'oluminous  a   report   to  fully  cover  the  ground. 

Tables  for  Limits  and  Tolerances 

It  is  believed  that  eventually  three  grades  should  be  estab- 
lished, to  cover  not  only  general  work,  such  as  is  here  provided, 
but  also  that  of  more  restricted  and  more  liberal  tolerances. 
This  report  deals  with  limits  and  tolerances  for  general  work 
only. 

Tables  covering  medium-grade  work  for  general  use  have 
been  prepared  for  diameters  from  14  in-  to  2  in.  but  the 
formulas  can  be  used  for  sizes  beyond  this  range.  They  can 
also  be  used  for  different  numbers  of  threads  for  a  given 
diameter  within  ordinary  range,  provided  the  thread  is  of  the 
U.  S.  S.  form. 

The  variations  which  affect  the  fit  between  screw  and  nut 


^  Reference  can  also  be  made  to  Report  No.  38  on  British  Standards 
for  Limit  Gages  for  Screw  Threads. 
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are  those  of  diameter,  lead,  inoluding  length  of  engaged  thread, 
and  angle  of  thread,  besides  others  of  a  minor  character,  such 
as  the  crookedness  of  tap,  the  condition  of  its  cutting  edge, 
the  kind  of  metal  being  tapped,  etc.  The  first  three  of  these 
variations  have  been  definitely  taken  into  consideration  in  the 
tables  included  in  this  report,  and  it  is  believed  that  the  al- 
lowance is  sutfieient  to  provide  also  for  the  other  variations 
mentioned,  unless  they  are  extreme. 

The  effect  of  errors  of  lead  on  the  quality  of  fit  is  propor- 
tional to  the  length  of  fit;  but  the  effect  of  this  is  modified  by 
the  error  in  pitch  diameter.  Thus,  if  a  tap,  for  e  ample,  is 
materially  oversize,  it  can  have  a  greater  error  of  lead  than 
would  be  the  case  if  it  were  nearer  to  the  standard  size,  and 
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Fig.  1    Effect  of  Variation  in  Lead 

error  in  lead  ±  in  ten-thousandths  ofan  inch 
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Fig.    2     Effect   of   Variation    in   Lensth    of   Fit    Between 
Screw  and  Nut 

still  give  satisfactory  results  in  use,  because  the  error  in  lead 
counteracts  the  increased  diameter  of  the  tapped  hole  to  an 
extent  dependent  on  the  length  of  fit  in  the  tapped  hole. 

The  available  variations,  when  the  length  of  fit  is  not  in 
excess  of  one  diameter,  are  shown  by  the  triangular  zones  of 
Tables  1  to  18.  They  are  such  that  any  screw  having  a 
diameter  and  error  of  lead  which  would  come  within  such 
zones  would  enter  any  tapped  hole  which  would  also  pass  like 
inspection  in  the  zone  established  for  holes;  and  the  extremes 
which  would  pass  inspection  as  to  looseness  would  not  be  so 
loose  but  that  they  would  be  considered  meclianically  satis- 
factory for  general  work. 

The  zones  in  Tables  1  to  18,  as  has  been  stated,  are  base^ 
on  the  engagement  between  screw  and  tapped  hole  with  a 
length  of  fit  ecjual  to  one  diameter.     If  the  length  of  fit  is 


greater  than  one  diameter  there  is  a  possibility  of  interference 
in  extreme  cases  such  as  where  a  screw  having  the  longest 
allowable  lead  is  screwed  into  a  hole  of  a  depth  greater  than 
one  diameter  of  screw,  which  has  been  tapped  with  a  tajj  hav- 
ing the  shortest  allowable  lead. 

Under  these  conditions,  however,  unless  the  length  con- 
siderably exceeds  11/2  diameters  of  the  screw,  the  flow  or 
distortion  of  metal  when  forced  by  t'..e  wrench  will  allow  the 
parts  to  be  screwed  together.  Actual  tests  made  under  the 
direction  of  the  committee  show  this  to  be  so.  After  the  first 
engagement,  where  the  fit  might  seem  unduly  tight  it  would 
be  materially  easier, — in  fact,  for  many  uses  it  would  be 
better  than  a  shaky  fit  even  if  within  the  prescribed  limits. 

For  this  reason  it  is  believed  that  taps,  nuts  and  screws 
passing  inspection  within  these  limits,  even  where  it  is  not 
known  what  length  of  thread  may  be  required  in  actual  use, 
can  be  used  with  the  expectation  that  the  work  will  be  inter- 
changeable even  when  the  length  of  engagement  is  greater  than 
one  diameter,  although  theoretically  there  might  be  the  inter- 
ference in  lead  above  pointed  out.  The  keeping  within  the 
prescribed  limits  would  be  a  radical  improvement  over  the 
variations  of  taps  and  screws  in  general  use  today,  because 
of  a  common  standard  serving  as  a  "  bull's-eye "  at  which 
all  would  aim. 

If  in  any  case  it  should  be  important  to  entirely  avoid  in- 
terference in  lead,  the  narrower  zones  shown  by  the  triangles 
for  the  larger-sized  screws  having  a  length  equal  to  the  length 
of  fit  between  screw  and  nut  to  be  used,  will  show  the  limiting 
zone.  This  method  can  be  used  in  any  ease  where  greater  ac- 
curacy is  desired,  and  is  further  explained  in  the  last  thre& 
paragraphs  under  the  heading  How  to  Use  the  Tables.  The 
plan  here  submitted  is  based  on  having  the  maximum  screws 
basic  in  pitch,  outside  and  root  diameters. 

Generally  stated,  all  tapped  holes  should  be  above  basie 
standard  and  all  screws,  below;  the  more  above  or  below  in 
pitch  diameter  the  greater  the  allowance  possible  in  error  of 
lead,  while  still  maintaining  a  satisfactory  fit. 

In  Tables  1  to  18  the  figures  for  taps  are  held  to  a  limit 
slightly  above  the  largest  allowable  screws  to  provide  for  wear 
of  the  tap,  the  greatest  allowance  being  made  at  perfect  lead 
where  a  reduction  in  diameter  due  to  wear  would  be  most 
objectionable.  In  applying  the  tables  and  diagrams  to  the  use 
of  fixed  gages,  a  rectangle  representing  a  given  maximum 
and  minimum  in  pitch  diameter  and  a  given  error  in  lead 
within  the  triangular  zone  can  be  established.  Work  failing 
to  pass  inspection  with  such  gages  can  be  then  measured  for 
diameter  and  lead,  and  if  coming  within  the  triangular  zone 
even  though  outside  the  limits  of  the  gages  need  not  be  thrown 
out  but  can  be  accepted  for  use. 

Charts  and  Tables  for  Limits  and  Tolerances 
Shown  in  Tables  1  to  18,  iNCLUsrvE 

When  a  screw  or  nut  has  an  error  in  lead,  the  amount  of 
that  error  varies  directly  as  the  length  of  thread  on  screw  or 
depth  of  threaded  hole,  i.e.,  the  longer  the  screw  or  the  deeper 
the  hole,  the  greater  the  total  error  in  lead;  and  where  a 
definite  quality  of  fit  between  a  screw  and  nut  is  desired,  less- 
error  in  lead  per  inch  can  be  allowed  for  a  long  thread  than 
for  a  short  one. 

In  these  tables  and  charts,  therefore,  the  length  of  thread 
is  made  the  governing  feature  and  any  chart  ajiplies  equally 
well  to  a  screw  or  nut  of  any  diameter  or  jjitch,  for  the  length 
of  thread  sjiecified. 

The  limits  for  the  lengths  of  threads  as  adopted  and  shown 
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by  the  charts  are  0  for  the  iniiiimuin  limit  and  onee  the 
nominal  diameter  of  U.  S.  S.  thread  for  the  maximum  limit. 
In  this  way  each  chart  is  especially  applicable  to  a  definite 
size  and  becomes  a  standard  for  that  size  between  the  lengths 
of  thread  specified. 

Another  factor  in  the  fit  between  a  screw  and  nut  is  the 
pitch  diameter  measured  on  the  "  V  "  of  the  thread.  For  a 
60-deg.  thread  of  a  given  length  the  error  in  pitch  diameter 
bears  a  definite  relation  to  the  error  in  lead. 

This  is  illustrated  in  Fig.  1  where  ABC  and  DEF  represent 
two  threads  1  in.  apart  on  a  standard  thread  gage.  Let  GHI 
and  KLM  represent  two  actual  spaces  cut  by  a  tap  of  the 
same  pitch  diameter  with  an  error  in  lead  equal  to  BH  and 
LE.  Then  the  stock  ABHG  and  LMEF  would  interfere  with 
the  entrance  of  the  threaded  gage.;  But  if  the  tap  was  in- 
creased in  radius  by  the  amount  BH,  its  lead  remaining  the 
same,  then  it  would  cut  the  spaces  ABS  and  UTF  and  the 
thread  gage  would  enter  full  length  and  bear  along  the  sur- 
faces AB  and  FE. 

From  this  it  follows  that  to  obtain  a  fit  for  a  definite  length 
of  thread  the  pitch  diameter  can  be  made  to  compensate  for 
any  error  in  lead  within  reasonable  limits. 

This  relation  between  the  pitch  diameter  and  lead,  when 
plotted  on  the  chart,  becomes  a  straight  line. 

In  Fig.  2  a  tap  or  screw  with  perfect  lead  and  pitch  diameter 
would  fall  at  the  intersection  of  the  two  zero  lines  at  A  and, 
we  will  assume,  would  cut  a  perfect  thread  for  a  threaded  hole 
1  in.  deep,  i.e.,  a  hole  in  which  a  standard  threaded  plug  gage 
would  fit. 

Another  tap  having  an  error  in  lead  of  0.0010  in.  per  inch 


0.2200 


0.2190 


0.2180 


0.2175 


0.2170 
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02160 


0.0020         0.0010  0  00010 

-  ERROR  IN  LEAD  + 


0.0020 


Fig.    3     Diagram    Illustrating    Method    of    Using    Charts 
Shown  in  Tables  1  to  IS 

but  having  an  increased  pitch  diameter  of  0.00173  in.  would 
fall  at  B'  and  for  a  hole  1  in.  deep  would  be  the  equivalent  of 
the  first  tap.  If  two  nuts  1  in.  thick  were  tapped  one  with 
each  of  these  taps,  a  standard  threaded  plug  gage  when  clear 
through  the  nut  would  fit  with  equal  shake  in  both  nuts. 

The  line  AB'  passing  through  zero  represents  all  oversize 
threads  1  in.  long  with  a  long  or  plus  lead  that  are  equivalent  to 
a  standard  or  perfect  thread.  The  line  AB  similarly  represents 
all  oversize  threads  1  in.  long  with  a  short  or  minus  lead." 

The  lines  AC  and  AC  represent  taps  equivalent  to  standard 


'  The  shorter  the  length  of  thread  the  more  nearly  horizontal  this 
line  becomes,  and  for  a  zero  length  of  thread  it  becomes  horizontal, 
coinciding  with  the  horizontal  zero  line  OA.  Similarly  the  greater  the 
length  of  thread  the  more  nearly  vertical  this  line  becomes. 


for  threads  %  in.  long  and  AD  and  AD'  for  threads  1.25  in. 
long,  the  amounts  over  standard  for  CC  and  DD'  being  re- 
spectively %  and  11/4  times  B  (17.3)  for  a  lead  error  of 
0.001  in. 

The  oblique  fines  on  the  charts,  Tables  1  to  18,  are  similar 
lines  for  the  maximum  length  of  thread  specified  in  the  tal)le 

i  IN.  20  THREADS  U.S.S. 
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NUT 

Minimum  Roof  Diameter  of 

Screr/,an9! 

Maximum  Roof  Diamefer  of  Scren,        1 1    I 
O.ldSO-'^ .    I 

Minimum  Roof  Diamefer  of  Tapp.lSbQr.    i 

Maximum  Roof  Diamefer  of  Tap^OI90S-\ 

Minimum  Pifch  Diamefer  of  5creH^0.?IS7- 

Maximum  Piich  Diamefer  of  bcrer,,  \\  SCREW 

Same  as  Basic  Pifch  Diamefer  of  Tliread,02nS-:\  I 

Minimum  Pitcii  Diamefer  of  Tap,02ll9  — 

Maximum  Pifoli  Diamefer  of  raf?,0.2l93 ^3-^^  |      I 

Minimum  Oufsic/e  Diamefer^^^of  ScrewfiZHO^      | 

Maximum  Oufside^^^ViameferofScren,0.?500-'^ 


Minimum  Oufside  ^''^^ameferof  Tap,0.ZSI9---^ 
Maximum  Oufiide^%^amefer  of  TapfiZSSlA 

Tolerance  of  Angle  of  Thread,±  30  Minutes 


Fig. 


4     Relation  of  Screw  and  Nut,  Showing  Maximum  and 
Minimum  Allowances 


alongside  of  each  chart.  For  screws  these  Lines  pass  through 
zero  and  represent  equivalents  of  perfect  screws.  For  taps 
and  nuts  these  lines  pass  through  a  point  slightly  above  the 
zero  point  in  order  to  keep  all  taps  and  nuts  slightly  over 
standard. 

In  Fig.  3,  the  points  HJ  where  the  upper  and  lower  lines 
intersect  the  perfect  lead  line,  represent  the  extreme  limits 
for  the  pitch  diameters  of  a  nut  and  screw  with  perfect  lead, 
and  the  distance  between  these  two  points  represents  the 
maximum  diametrical  shake  between  any  nut  and  screw  falling 
within  the  shaded  areas  or  zones  of  the  chart,  while  the  average 
shake  would  be  about  one-half  of  this  maximum  shake. 

It  is  assumed  that  a  tap  makes  a  hole  the  exact  counterpart 
of  itself,  therefore  taps  and  nuts  are  referred  to  as  having 
identically  the  same  pitch  diameter  and  lead. 

How  TO  Use  the  Tables 

For  a  Tap: 

a  Find  the  actual  pitch  diameter  of  the  tap  with  a  "  V  "- 
thread  micrometer.  Look  in  left-hand  column  at  the  bottom 
of  the  table  for  taps  for  the  required  size  (Tables  1  to  18) 
for  this  diameter.  If  the  diameter  is  less  than  the  first  figure 
or  greater  than  the  last  figure  of  the  column,  tlie  tap  is  not 
within  the  limits  required. 

b  AVhen  the  diameter  is  found  in  the  table,  read  to  the  right 
in  the  next  column  the  amount  it  is  over  basic  pitch  diameter. 
Read  again  to  the  right  in  the  third  column  the  allowable 
"  errors  in  lead  "  for  this  pitch  diameter. 
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r  (0.250)  INCH  20THREADS  U.S.S. 

BASIC  PITCH  DIAMETER  0.2175 
Out&ide    and   Roo+   Measuremen+s 


FOR  A  TAP  OR   NUT              ..e  r 

FLAT  ON  BOTTOM  OFTMBEAO     -.f,,-,--, 

SAHEASiePnCHT00L-0006S  BAslLiiZtS 

FOR  A  SCREW  OR  BOLT 
FLAT  ATBOOT  OF  THREAD 
SAMESm^  PTTCH  tool-  0  0057 

MIN- 

M/kX. 

MAX 

MIN. 

OUTSIDE  DIAMETER 

0  25  O 

0  2S57 

0.  2500 

O.ESOO 

0.2440 

ROOT               •• 

0  1867 

0  1677 

0  laso 

0-1850 

0,1792 

LIMITS  ON  PITCH  olAnETER  AT  PERFECT  LE^D 


T.P 

TAPPED 

HOLE 

CLEARANCE 

'-.-.REW 

Oft  BOLT 

TAP 

HOLE 

MAX    02193 

MAV    0  2193 

0  00  35 

0  0035 

Otl57    MIN 

MIN    02179 

MIN     02175 

0  0004 

0.0000 

0  2175    MAX. 

Tolerance  for  Thread  Angle    t  30  Minutes 

CHART  AND  TABLE  FORTAPS,NUTS,  SCREWS  ETC.WITH 
LENGTH OFTHREADENOAOEMENTOTO!^  INCH (ONCETHEDIAM.) 

HOT E-  In  Practicf  these  can  be  recommended  for  length  of  thread enga^e- 
meni  to  one  and  ont  half  diam'i  (  /g'j  because  of  the  parfial  rtcfift/inq  of 
errors  in  lead b^'floM  of  metal" ief  Pora  24antl3S 
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-AUowobte    Error  in  Lead  per  Inch  + 


ALLOWABLE     ERROR    m     LEAD  PER  INCH 

FOR    ACTUAL  PITCH  DIAMETER 


FOR  A  TAvP  OR    TAPPED  HOLE 

READ   FROM    LEFT   TORI&HT 

ACTUAL 
PITCH 
DIAM 

AMOUNT 
OVER 
BASIC 

ALLOWABLE    ERROR  1 
IN  LEAD  PER  mCH      1 

TAP 

TAPPED 

HOLE 

0.2179 

0  0004 

±0  0005 

iO00O9 

0  zieo 

0  0005 

t  0.  0007 

±0  001  1 

0  2185 

0  0010 

±0  0016 

1  0  0022 

0  2190 

0  001? 

±  0  0029 

±0-0033 

02193 

0  0016 

±0.0035 

tO  0O4.O 

FOR  ASCREWORBOLT 
BEAO  FROM  BI6HT  TO  LEFT 

ALLOWABLE 
ERROR m 

LEAD 

PER  INCH 

AMOUNT 
UNDER 
BASIC 

ACTUAL 
PITCH 
OlAM 

D  OOOO 

o.oooo 

02175 

iOOOI2 

0  0005 

0.217O 

±0  0022 

0   0010 

0.216S 

±0  0033 

0  0015 

0.  2I&0 

tO  O04O 

0  0018 

0.2157 

f(0.37S)  INCH  16THRE'aDS  U.S.S 

■  BASIC  PITCH  DIAMETER  0.3344 
Out&ide  ond  Root'  Measurementa 


;  FOR  A  TAP  OR  NUT 

'FLATOH  BOTTOM  OFTHREhO 

,SAMEASWPntMTOOL=0  0089 

uss 

BASIC  512E5 

F0«  ASCREWORBOLT 
flat*t  root  oftmreao 
swe  A^iepiTCHiooL-eoo69 

MIN 

MAX 

MAX 

MIN 

OUTSIDE  OiAMETER 

0  3770 

0  3615 

0  3750 

0  3750 

0  3677 

BOOT                   " 

0  2949 

0  3001 

0  2936 

0  2936 

0  2&7I 

LIMITS  ON  PITCH  DIAMETER   M   PERFECT  LEAD 


TAP 

TAPPED 
HOLE 

CLEARANCE 

SCREW 
OR  BOLT 

TAP 

HOLE 

MAX-    0  3367 

MAX    0  3367 

0.0  046 

0  0046 

03321    MIN 

MIN     0  33A7 

MIN     03344 

0  0003 

0  0003]  0.3344  MAX       | 

Tolerance  -for  Thread  Anqle    ±  30   Minutes 

CHART  AND  TABLE  FOR  TAPS. NUTS,  SCREWS  ETC.WITH 
LENGTHOFTHREADENGAGEMENT.OTO^yBlNCM^ONCETHEDiAM.) 

NOTt'  In  practice  ff^ese  can  t>e  recommended  forleng-th  of  thread  engage- 
meni-  fa  one  and  one  half  diam's  ( /fg)  because  of  fhe  partial  recti  fi//nq  of 
errors  m  kadbqflgr/  of  rnefal"iee  Pari.2^and?5 
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-Allowable    Error  in  Leod  per  Inch  t 


ALLOWABLE     ERROR    IN      LEfcD  PER  INCH 
FOR  ACTUAL  PITCH  DIAMETER 


FOR  A  TAP   OR    TAPPED  HOLE 
READ  FROM   LEFTTORiGHT 

ACTUAL 
PITCH 
DlAM 

AMOUNT 
OVER 
BASIC 

ALLOWABLE  ERROR  1 
IN  LEAD  PER  INCH      1 

TAP 

TAPPED 

HOLE 

0.3350 

0.0006j 

±0  0005 

±0.0009 

0.335S 

0  001  1 

±00013 

±0.0017 

0.3360 

0  0016 

±  0  0020 

±0.0024 

0.3365 

OOOZI 

:t  0-0028 

±0  0032 

0,33£T 

C.0023 

*0  CC31 

±0.0035 

FOR  ASCREWORBOLT 

READ  FROM  RIGHT  TO  LEFT 

ALLOWABLE 
ERROR  m 

LEAD 
PER  INCH 

AMOUNT 
UNDER 
BASIC 

ACTUAL 
PITCH 
OiAM 

±0.0000 

0.0000 

0.33*4 

±  0  0006 

0-0OO4 

0  33*0 

*  0  0014 

0  0009 

0.3335 

±0.0021 

0.0014 

0.33  3  0 

t  0.  0029 

0.0019 

0  3325 

±0  0035 

0  C023 

0  3321 

f  (0.3125)  INCH  18 THREADS  U.S.S. 

BASIC  PITCH  DIAMETER  0.2764 
Outside  ond  Root  Measurements 


FOR  ATAP  OR  NUT 
FLATOM  BOTTOM  OF  THREAD 
SAHEASIS  PITCH  TO0L-O0O7( 

US5 
BASIC  SIZES 

FORASCREW  OR  BOLT             j 
FLAT  AT  ROOT  OF  THREAD 
SAME  AS  20  PITCH  TOOL' 0  00«I 

MIN 

MAX 

MAX 

MIN 

OUTSIDE  DIAMETER 

0  314-4- 

0  3186 

0  3125 

0  9125 

0  30S9 

ROOT                " 

D2414- 

0  24«4          0.2403 

0  2409 

0  2342 

LIMITS  ON  PITCH  DIAMETER  AT 

PERFECT  LEAD. 

TAP 

TAPPED 

HOLE 

CLEARANCE 

3CREW 
OR  BOLT 

TAP 

HOLE 

MAV     0  27B4 

MAX     0  27B4  10  0040 

0.0040 

0  2744   MIN 

MtN     02769 

MIN     0  2764  10  0005 

OOOODI  02764  MAX      | 

Toleroncefor  Threod  Angle    ±30  Mmuti^s 

CHART  AND  TABLE  FOR  TAPS,  NUTS  ,  SCREWS  ETC.WITH 
LEN&THOFTHREADENGAGEHENXOT0§fglNCH(0NCETHEDIAM.) 

tfOTE   Inpract/ce  these  can bt  rec:>'n-nr.rj^a  ff  'tngth  cf  *hrc^d t^qage- 
menf-  to  one  and  one  hoi  f  diam%  C^)  because  of  the  partial  recti  fipnq  of- 
errors  inlead  bg'fhtf  of  mefal"see  Par&.24ancl2S 
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-  Allowable   Error  in  Leod  per  Inch  + 


ALLOWABLE     ERROR    IN    LEAD  PER  INCH 
FOR    ACTUAL  PITCH  DIAMETER 


FOR  A   TAP  OR  TAPPED  HOLE 
READ  FROM   LEFTTORlG"T 

ACTUAL 
PITCH 

DIAM 

AMOUNT 
OVER 
BASIC 

ALLOWABLE   ERROR 
INL6AD  PER  INCH 

TAP 

TAPPED 
HOLE 

0  2769 

0  0005 

±  0  0006 

tOOOiO 

0  2770 

0.0006 

±  0  0008 

±0  0011 

0  2775 

OOOU 

±0  0016 

±0  0021 

0  2760 

OOOife 

±0  0025 

±0  0030 

027  64 

00020 

±  00033 

±0  0037 

FOR  ASCREWORBOLT 

READ  FROM  Bl&HTTOLEFT 

AlLOWfcBLE 

ERROR  IH 

LEAD 
PER  INCH 

AMOUNT 
UNDER 
BASIC 

ACTUAL 

PITCH 

DIAM. 

±0.0000 

OOQOO 

0  2764 

±0  0006 

0  000*  • 

0  2760 

±00017 

0,0009 

0  2755 

±  0  0027 

00014 

0  2750 

*  0  0037 

00019 

0  2144 

^(Q4375)1NCH  14THREADS  U.S.S. 

'        BASIC  PITCH  DIAMETER  0.3911 

Outside  and  Root  Meosurements 


FOR  ATAP  OR  NUT 
FLAT  ON  BOTTOM  OFTMRCAO 
SAMEA5i3mCHT0Oi.'00O96 

US5 
BASIC  SIZES 

FORASCREW  OR  BOLT 
FLAT  AT  ROOT  OF  THREAD 
SANE  AS  16 PITCH  TOOL'O  0078 

H1N 

MAX. 

MAX. 

MIN. 

OUTSIDE  DlAtiETER 

0  439S 

0.4444 

0  4375 

0  437  5 

0.42^2 

ROOT                -• 

0  3461 

0  3516 

0  344-7 

0  34-47 

03378 

LIMITS  ON  PITCH  OIAHETER   AT    PERFECT  LEAD 


TAP 

TAPPED 

HOLE 

CLEAFIANCE 

6CREW 
OR  60LT 

TAP 

HOLE 

MAX.  0.3936       MAX    0.3936 

00050 

0.0050 

039SfcMlN 

MIN.  0.3917        MIN    0.391  1 

0.0006 

0-0000 

0  3911   MAX 

Toleronce  for  Threod  Angle   ±30    Mmu+es 

CHART  AND  TABLE  FOR  TAPS,  NUTS,  SCREWS  ETC.WITH 
LENGTMOF THREAD ENGAGEMENT,0T03felNCH(0NCE THE  DIAM.) 

note:  Jn  practice  these  can  be  recc^'  T-ended  for  length  of  thread  engage- 
ment to  one  and  one  ha!f  diarr's(^^^)becai/se  of  the  partial  rectrfgmg  of 
errors  in  leod  bgflort  fff  mefal"ste  Pars  d^andZS 


\rBasic  Pitch  Ohm. 
0.3911 


-O003  -0002  -aWl    -6'    *060I  ♦0,OO!*fl003 
-  Allowob'e     Error  m  Lead  per  Inch  + 


ALLOWA-BLE     ERROR  >N    LEAD  PER  INCH 
FOR    ACTUAL    PITCH     DIAMETER 


FOR  A    TAPOR  TAPPED    HOLE 
READ  FBOM   LEFTT0PI6HT 

ACTUAL 
PITCH 
DIAM 

AMOUNT 
OVER 
6kSlC 

ALLOWABLE    EPnoR  1 
INLEAO  PER  INCH       | 

TAP      , 

TAPPED 

HOLE 

03917 

0  0006    400004 

±00006 

0.3920 

0.0009 

*0  0008 

±0.0012 

0  3925 

0  001* 

i0  0015 

iOOOI9 

0  3930 

0  0019 

tO  002  1 

±0  0025 

03335 

O0024 

io  coca 

±00032 

03936 

0  0025 

to  00  53 

±00035 

FOR  ASCREWORBOLT 
READ  FROM  Rl&MT  TO  LEFT 

ALLOWABLE 
ERROR  IN 

LEAD 
PER   INCH 

AMOUNT 

unoER 

BAS'C 

ACTUAL 
PITCH 
DIAM 

:tO  0000 

ooooo 

0  3911 

±0  0008 

00006 

0  5905 

±0  OCI 5 

9.001  1 

0.39O0 

±0  0C21 

O.00I6 

0.3395 

±0  0026 

00021 

0-3990 

±0  0033 

0  00  25 

D-388& 

TASLE  4 


August 
1918 


SCREW  THREAD  TOLERANCES  REPORT 


665 


i (0.500)  INCH  13 THREADS  U.S.S. 

BASIC  PITCH  DIAMETER  0.4501 
Outside  and  Root  Measurements. 


FOR  A  TAP  OR  NUT 

FLAT  ON  BOTTOM  OF  THREAD 
5AnEASI?PlTCHTOOL=0OtCM 

U5& 

BASIC  SIZES 

FORASCREWOR  DOLT 
FLftTAT  ROOT  OF  THREAD 
SAriE  AS  14  PITCH  TOOL'  0  0069 

MIN 

MAX. 

MAX. 

MIN- 
6.4  9  fl 
0.3928 

OUTblOE   DIAMETER 

0.5O21 

05073 

O50O0 
0.4O0I 

0  5000 
0  4001 

ROOT                 " 

0.40  IS 

04-074 

LIMITS  ON  PITCH  DIAHETER  AT  PERFECT  LEAD 


TAP 

TAPPED 

HOL-e 

CLEARANCE              SCREW 

TAP      IholE            or  BOLT 

MAX    0.4528 

MAX.    04S28 

00054  00054044  74   tllN. 

MIN     0,4508 

MIN.  O.4501 

0  000710  0000  0  4  5^01    MAX. 

Toleronce  for  Threod  Angle  ±  30  Minutes 

CHART  AND  TABLE  FOR  TAPS,  NUTS  ,  SCREWS  ETC.WITH 
LENGTH  OF  THREAD  ENGAGEMENT.OTO!^  INCH  (.ONCE  THE  DIAM.) 

NOTE-  Jn  pracfict  ff>e$e  can  be  rtcommended -for  Itn^fh  of  thread  enga^t- 
rnent  io  unt  and  one  half  d lam's  (^  )  btcat/ie  of  fhe  partial  etcii-f^m^  fff 
trron  in  lead  by  f  Ion  of  metal"iet  Pars  2^and?S. 


ftisao 

04520 ■ 

a45IO 

04EOO 

Q4490- 

0.44&0 
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■  Allowable  Error  in  Lead  per  Inch  + 


ALLOWABLE      ERROR     IN    LEAD  PER  INCH 
FOR  ACTUAL  PITCH  DIAMETER 


FOR  A  TAP  OR  TAPPED  HOLE 
READ  FROM    LEFT  TO  RISHT 


ACTUAL 
PITCH 
OlAM 


AMOUNT 
OVER 
BAbIC 


0.4  soa 


0  45IO 

0  45  I  5 
0.4  "5  20 
04  5  26 
0  4  528 


0OOO7 


0  0009 

0  00  14 
0_00  1  9 
P'OpZA. 
0.0027. 


±O000& 


±00009 
±0  00131 

±  o".  qoza_ 

tO-0026 


*0  001 0 
4:0  00  16 


FOR  A  SCREW  OR  BOLT 
REkO  FROM  RI6MTT0  LEFT 

ALLOWABLE 

ERROR  IN 

LE^D 

AMOUNT 
UNDER 
6ASIC 

ACTUAL 
PITCH 
DIAM, 

to  0000 
±0  0007 

0  0000 

0.4S01 

0.0006 

04495 

to   00  1  3 
±0.0016 

0.001  I 
0  OOIG 

0,4*90 
04-185 

±0- ooa* 

0  0021 

044-60 

±0.0030 

OOO^G 

0.447  5 

■to.  0031 

0  O027 

0  4474 

^(0.56E5)1NCH  12THREADS  U.S.S. 

BASIC  PITCH  DIAMETER  0.5084 

Outside   and  Root   Measurements 


FOR  A  TAP  OR  NUT 

FLAT  ON  BOTTOM  Of  Tmre»0 
&Af1E *&  II  PITCH  TOOL'OOIH 

US5 
&61C  SIZES 

FOR  A  SCREW  OR  BOLT 
FLAT  AT  ROOT  OF  THREAD 
SAME   Ab13PITCHTOOL-0OO96 

MIN  . 

MAX 

MAX 

MIN 

OUTSIDE  DIAMETER 

0.S646 

asioi 

0.S625 

osezs 

OSS  30 

ROOT                 •» 

0.45G9 

04616 

04642 

0.4S42 

<J,1466 

LIMITS  ON  PITCH  DIAMETER   AT    PERFECT   LEAD 


TAP 

TAPPED 
HOLE 

CLEARANCE 

SCREW 

OR   BOLT 

TAP 

MOLE 

MAX     O.Blie 

n».i<     0  5' 12 

0.0O56 

0.0O66 

OEOSe     M-N 

MIN      0.6091 

MIN     OEO'4 

0.0007 

0  0000 

0  SOM      MAX 

Toler 


nee  +or 


read  Angle    ±   30   Minutes 

CHART  AND  TABLE   FOR  TAPS  .  HUTS  ,  SCREWS  ETC  WITH 
LENGTH  0^  THREAD  ENGAGEMENT,OTO\lNCH  (ONCE  THE  DIAM.) 

NOTE    In  practice  these  can  be  rtcomrriz/i^ed  tor  length  of  thread  engaqr- 
rvtnf  to  one  and  one  half  diam'i  Ci^)  t>i:.aijie  of  the  partial  reef 'fifinq  of 
trrcrb  in  limd  by'flew  of  metal"  %te  Pun,.  Z^andiS 


{Minimum  Site 
of  topped  holt 


^\ 

A 

'A 

fl.5IIO 

^ 

> 

J 

'/ 

0S100 

1. 

■^V 

TAP^S 

/ 

'/r 

^. 

/ 

'/ 

^     05090 

-•^ 

_ 

_, 

i^ 

\^ 

/I 

S 

o 

/ 

S 

¥ 

X 

/ 

s 

^ 

S070 

/ 

\ 

."i 

/ 

SCREWS 

\ 

f 

05060 

/ 

s 

Z 

L 

- 

_ 

_ 

\ 

-OOOJ   -OOOi     -0001 


tOOOl     *0a02   ♦0.003 


-  AHowoble  Error  m  Lead  per  Inch  + 
ALLOWABLE     ERROR     IN     LEAD   PER  INCH 

FOR    ACTUAL   PiTCtf  DlAMETER 


«^0R  A  TkP   OR     T.^PPEO  HOLE 

READ   FROn    LE<=T   TORI&HT 

ACTUAL 
PITCH 

DIAM 

AMOUNT 
OVER 
6AblC 

ALLOWABLE    ERROR 
IN  LEAD  PER  IHCH 

TAP 

TfcPPtO 
MOLEb 

0  5031 

0,0007 

10  0005 

lOOOOT 

0  5095 

0  0011 

1  0-0009 

i  OOOll 

0  510O 

0  0016 

t  0.0014 

t  0.0016 

0  5105 

0.OO2I 

t  00019 

1  O.OOZS 

OSIIO 

0.0026 

t  00025 

t  00027 

0-S113 

0  0033 

t  0.0027 

i  0  00S9 

FOR  ASCREWORBOLT 

READ  FROn  RIGHT  TO  LEFT 

ALLOWABLE 
[1B0R  IN 

LEAD 
PER  INCH 

AMOUNT 
UNDER 
BASIC 

ACTUAL 
PITCH 

DIAM 

1  0  0000 

ooooo 

0  506* 

»  0.0004 

0  0004 

0.5060 

t  O.OOIO 

0.0009 

0  5075 

t  0.0015 

O00I4 

05070 

t  0.0020 

0.0019 

0.5065 

to.  0025 

0  002+ 

05060 

1  0  0029 

0  00Z9 

0S05S 

I- (0.625) INCH  II  THREADS  U.S.S. 

**      BASIC  PITCH  DIAMETER  0.5660 

Outside   and  Root  ["leasurements 


FOR  A  TAP  OR   NUT  ,.  ^  <^  FORA&CREW  OR  BOLT 

FLiTONBOTTOnOFTHREAD  „.,Vr:7-rct   FLAT  AT  ROOT  OF  THREAD 
SAME  A5  10P1TCHTOOL=  0.0123    S«'051Ztb  sahe  ftt,  |  ipiTCH  TOOL'00104 


OUTSIDE   DIAMETER 


06272 

"05087 


0  6330__ 
6  5  146 


0,5063 


LIMITS  ON  PITCH  DIAMETER  AT    PERFECT  LEAD, 


TAP 

TAPPED 
HOLE 

1   CLEARANCE 
TAP     I    MOLE 

SCREW 
OR   SOLT 

MAX  0.5S91 

MAX  0  5&91 

0  00&2  1 0.0062 

05629    MIN 

MIN.  0,5566 

M 1  N   0  5660 

0  oboa|o,oo6o" 

0  5660    MAX 

Tolerance  for  Thread  Angli^   ±  l5    Mmutes 

CHART  AND  TABLE  FOR  TAPS, NUTS,  SCREWS  ETC.WITH 
LENGTMOF  THREAD  ENGAGEI1ENT,0T05/glNCH(.0NCE  THE  OlAM.) 
NOTE'  Inproctice  these  can  t>t  recommended  for  length  of  threod  engage'- 
mtnf  to  one  and  one  haff  diam's  (^^  because  ofihepariialrtcfifijinqof 
trron  in  Is  ad  by  floi  of  metal  "see  Pars  24^and2S. 


CSMO 
0  5660 
0  6670 

TA 
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s<je 

tapped  hole 


-0.003 -O.O02 -0.001   -0*rt.001   'aOOZ  +0.003 
-Allowable  Error  in  Lead  per  Inch    + 
ALLOWABLE     ERROR    iN     LEAD   PER  INCH 
FOR   ACTUAL    PITCH     DIAMETER 


FOR  A  TAP  OR  TAPPED   HOLE 
READ  FROM  LEFT  TO  RIGHT 

ACTUAL 
PITCH 

DIAM. 

AMOUNT 
OVER 
BASIC 

ALLOWABLE     ERROR  1 
IN  LEAD  PER  INCH       | 

TAP 

TAPPED 

05&&B 

OOOOB 

±00006 

±0.0008 

0  5670 

0  0010 

to  0008 

tO.Q009 

0  5675 

OOOI  5 

±0001  £ 

±0.0014- 

0.56SO 

OOOZO 

tOOOIS 

±0,0016 

05685 

0.0025 

±00021 

±00023 

05S90 

00030 

±0.0025 

±0  0027 

0  5691 

0  0031 

±0,0026 

tooo2a 

FOR  A&CREWORBOLT 

READ   FROM  RIGHT  TO  LtFT 

ALLOWABLE 
ERROR  IN 

LEAD 
PER   INCH 

AMOUNT 
UNDER 
8AS1C 

ACTUAL 
PITCH 
DIAH 

0.0000 

OOOOO 

0  5S60 

±0,0005 

0  0005 

0  565  5 

±00009 

O.OOIO 

05650 

±0  0014 

0  00  I  5 

0.5645 

±00016 

0  00  2O 

0  5640 

OS&35" 
0-563O 
0  5&29 

1 0  002  3 
±0  00  27 
±00028 

0  00  25 
0  00  30" 
0,00  "31 

1(0  750)  INCH  10 THREADS  U.S.S, 

BASIC  PITCH  DIAMETER  0.S85I 

Ou+Side  and  Roo^^  Meaburemcn+s 


FOR   A  TAP  OR    NUT 
FLAT  ON  BOTTOM  OF  TMBEAO 
S»ME  AS  9  PITCH  TOOL'O  0139 

U55 
BASIC51IE5 

FOfiASCREWOHBOLT 
FLAT  AT  ROOT  OF  TmRE*0 
SAME  AS  11  PITCH  TOOL'OOH* 

MIN                  MAX 

MAX 

mN 

OUT&IDE.   DIUMETEW 

0  75OO 

0  7500 

0  73aT 

ROOT                  " 

0  622  1             0.6284 

0.62O' 

0  620I 

061IB         1 

LIMITS  ON  PITCH  DIAMETER   AT   PERFECT  LEAD 


TAP 

TAPPED 

MOLE 

CLEARANCE 

SCREW 
OR   60LT 

TAP 

MOLE 

MAX    0  6885 

MAX    0.6065 

00046 

0  0066 

0  6617     MIN 

MIN-   0  6660 

MIN     06651 

0  0009 

OOOOO 

066SI     MAX 

Toleronce  fof  Thread  A 


t-  IS  Mir 


CHART  AND  TABLE  FORTAPS,NUTS,  SCREWS  ETC.WITH 
LEN0TH0FTHREADENGAGEHENT,0T03^mCH(0NCETHEDIAM.) 

riOTE'  Jn practice  these  Ciin be  recommended  for  length  of  threat}  ungate- 
mcni  throne  and  one  half  diami  (l  '''g  J  because  Cif  the  parfia/recfif^-nj  of 
errors  in  leadty  /Ion  of  metal "  see  Pan  2^ard  25 

ALLOWABLE     ERROR    IN      LEAD  PER   I 
FOR   ACTUAL   PITCH  DIAMETER 


0  6690 

ft 

FOR   A  TAP   OR     TAPPED   MOLE 
READ  FROM   LEFT  TORlGHT 

ACTUAL 
PITCK 
OlAM 

AMOUNT 
OVER 
BASIC 

ALLOWABLE   ERROR 
IHLEADPEft  INCH 

\ 

/ 

s 

/ 

TAP 

"ot" 

TAPS 

/ 

0.6160 

0  0009 

±0.0005 

t  0-0007 

V 

I*' 

0.  6  165 

0,001* 

±0.0009 

tOOOM 

\ 

// 

fc 

- 

.11 

003 
h  + 

0   68TO 

0.0019 

to  0012 

tO.OOIS 

0.6660 

0.6  )75 

0.0024 

to  00 16 

±00016 

/ 

L 

0  eeeo 

0-0026 

tOOO?0 

tO  0O22 

-- 

~ 

7 

\- 

,.. 

.Q_ 

0  6665 

t  0  0024 

t0  0O26 

FOR  ASCREWORBOLT 

BtADFROnrnGHl  TOLtFT 

/ 

\ 

068+0 

, 

/SCRE  WS 

\ 

.« 

ALLOWABLE 
ERROR  IN 

LEAD 
PER   INCH 

AMOUNT 
UNOER 

6A5.1C 

ACTUAL 
PITCH 

OlArl. 

40 

/ 

\ 

/ 

\ 

0.0000 

OOOOO 

0  6651 

*0  O005 

0  0006 

0  6645 

-o.ora  -aoK-o.Mi  -o*  -omi  -asM  «o 

-AHowoble    Error  in  Leoel    per  Inc 

t  0  0O09 

0  0011 

0  6MO 

4  0  00I2 

0-0016 

0  6035 

*  0  0016 

00021 

06660 

*  0  0O20 

0  0026 

0.6625 

to.  0024 

0  0031 

0  6620 

.0  0026 

0.0D34 

0  6617 

666 


SCREW  THREAD  TOLERANCES  REPORT 


The    JotTRNAL 

Am.Soc.M.E, 


t(0.875)  inch  9  THREADS  U.S.5. 

BASIC  PITCH  DIAMETER  0.S029 


0 

u+side  on 

d  Root  M 

ea&uremen+& 

FOR  ATftP  OR  NUT 
FI.ATON  BCfTTOn  OF  THREAD 
SAHE  AS  8  PITCH  TOOL-0 0156 

USS 

BASIC  51ZES 

FORAStREV,!  ORBOLt 
FL  AT  AT  R  OOT  OF  THRE  AD 
5AMEA5  lOPITCHTOOL'OOieS 

MIN. 

MAX 

MAX. 

MIN. 

OUTSIDE  DIAHETER 

0.8773 

0&&4O           0.B75O 

0.6750 

0.8&25 

ROOT                »« 

0  73Z9 

0  7395            0  7307     |    0.73  0  7 

0  7219 

LIMITS  ON  PITCH  DlCdETER  AT   PERFECT  LEAD 


TAP 

TAPPED 
HOLE 

CLEARANCE 

SCREW 
OR   BOLT 

TAP 

HOLE 

MAX    0  eo66 

MAX.    0-BO66 

0  0054 

00054 

0  60l2     MIN 

MIN.   O603& 

M!N,   0  &023 

0.0009 

O.OOQO 

0  &029    MAX 

Toler 


■  for  Thread  Anqle    1  15    Ml 


utes 


CHART  AND  TABLE  FORTAPS.NUTS,  SCREWS  ETC.WITH 
LENGTH  OFTHREADENGAOEMENT.OTO^  INCH  (ONCETHEDIAM.) 

tiOTE-  In  practice  ihtse  canbt  recommended  icrkn^h  of  thread  engaje- 
ment  to  one  and  one  half  diam's(l  /f^becavse  of  the  partial  rectifying  of 
errors  in  lead  bi/'thrf  of  metal  "see  Pars.  2'^and?S 

ALLOWABLE     ERROR     IN     LEAD   PER  INCH 
FOR   ACTUAL  PITCH  DiAMETER 


OMTO 

] 

" 

\ 

1 

osoto 

\^ 

' 

t' 

,s 

r/ 

/, 

0  60  SO 

^. 

/ 

/ 

- 

s^ 

f/ 

1" 

0.6040 

.\ 

/' 

s 

' 

^— 

— ' 

0  60  30 

\ 

/ 

5 

/ 

V 

0.6020 

^ 

\ 

I 

/ 

N 

0  60  10 

/ 

\ 

/, 

»w 

0  6000 

/ 

s 

/ 

\, 

0T99C/ 

1 

[         , 

_J 

L 

-ClOOZ  -0,001     -0-f +a001 +0.002 
-Allowable   Error  in  Leod  per  Inch  + 


FOR    A  TAP  OR   TAPPED  HOLE 
READ   FROM    LEFTTORIGMT 

ACTUAL 
PITCH 

D1AM 

AMOUNT 
OVER 
BA&IC 

ALLOWABLE  ERROR 
IN  LEAD  PER  INCH 

TAP 

TAPPED 

0,8036 

0.0009 

±0.0004 

iO.0006 

O-BO-l^O 

O.OOII 

*0.0005 

JO. 0008 

0.6045 

0  00l£ 

t0.0009 

±0-00  1  1 

0,80  50 

0  00£l 

to. 0012 

10.0015 

0.6OS5 

0.OO26 

to.ooie 

±0.0018 

O.BOfeO 

0  0O31 

±0.0019 

±0.0021 

0.&0  65 

0OO36 

±0.0022 

±0.0024 

0.60  66    1   0  0037 

tO.0023 

±0,00  35 

F0RA5CREW0RB0LT 

READ  FROM  RI6HT  TO  LEFT 

ALLOWABLE 
ERROR  IH 

LEAD 
PER  IMCM 

AHOUMT 
UMOER 
BASIC 

ACTUAL 
PITCH 

01AM 

iO.OOOO 

0.0000 

0.6029 

±0  0003 

0.0004 

0.BO25 

±0  0006 

oooos 

0.802O 

±0.0010 

0.00  14 

0.80  15 

tO.  0013 

0.00  19 

0.60IO 

±0.0016 

aoo24 

0-8005 

±0.00  20 

0.  0029 

o.eooo 

±0.0023 

0.0034 

0.799S 

±Q.0O25 

0.  0037 

0.  TSt^S 

lg(LI25)  INCH  7  THREADS  U.S.S. 

BASIC  PITCH  DIAMETER  1. 03.22 

Ou+side  or.d  Root  Maasurert-ents 


FOR  A  TAP  OR  MLTT 
FLATON  BOTTOM  OF  THREAD 
SAME  Hi  fc  PITCH  TOOL-  0  0206 

U.5S 
BASIC  SIZES 

F0RA5CREWORBOLT 
FLAT  AT  RO0T0FTHRE6.D 
SAtiE  AS  6  PITCH  TOOL'  0  0150 

MIN 

WK-k 

MAX 

MIN. 

OUTSIDE  DIAMETER 

1    1274 

1    1347 

1.  I250 

1   1250 

ROOT 

0  9422 

0.  9494 

0.9394 

0  9394 

09294 

LIMITS  ONPITCH  DIAHETER  AT  PERFECT  LEAD 

TAP 

TAPPED 
HOL-E 

CLEARANCE 

SCREW 
OR  BOLT 

TAP        HOLE 

MAX-    1  0365 

MAX      1  0365 

00OB&     000B6       1,0279    MIN         1 

MIN      1   OS33 

MIN       1    03e2 

O.OOII      OOOOO     1.0322   MAX       | 

Tolerance  for  Thread  Angle    ±   15    Minutes 

CHART  AND  TABLE  FORTAPS,NUTSt&CREWS ETC.WITH 
LENGTH OFTHREAD  EN6AGEMENT,0TOl!'glNCH(0NCETHE  OIAM.) 

JiOTC-  In  practice  these  can  t>e  recommended  for  le^qth  of  thread  en^Q^e- 
ment  to  one  and  One  half  diam'i  (lif.)  because  ofihsparfulrect/fyinqof 
errors  in  leadtu  fhf  of  mefal"stc  Pars.  24cnd25. 

ALLOWABLE    ERROR    IN     LEAD  PER  INCH 
FOR    ACTUAL  PITCH  DIAMETER 


-OOK-0.001     -Ot  *QOOI'00O2 
able  Error  m  Lead  per  Inch* 


FOR   A  TAP  OR    TAPPED  HOLE 
READ  FROM  LEFTTORIGHT 

ACTUAL 
PITCH 
OIAM. 

AMOUNT 
OVER 
BASIC 

ALLOWABLE  ERROR 
INLEAD  PER  INCH 

TAP 

TAPPED 

HOLE 

1   0333 

O-OOII 

to. 0004 

10-0006 

1 , 033B 

0.  0013 

tO.0005 

±0.0007 

10340 

0.  0016 

±00007 

±0.0009 

1  034S 

0.  0023 

to. 0010 

±0.0012 

1    0350 

0.0026 

±0.0012 

±0,0Ot4- 

1.0355 

0.  0033 

±0.0015 

±0.0017 

1,Q3&0 

0.0036 

to. 0016 

±0.0020 

1.0365 

0.0043 

±0.0020 

±0.0022 

FOR  A  SCREW  OR  BOLT 

READ  FROM  RIGHT  TO  LEFT 

ALLOWABLE 
ERROR  IN 

LEAD 
PER  1HCM 

AMOUNT 
UNDER 
BASIC 

ACTUAL 
PITCH 
OIAM 

±0.0000 

O-OOOO 

1 .0322 

±0.0004 

0.O0O7 

I.031E 

±0.0OO6 

0.OO1S 

1.0310 

±0,0009 

0.0OI7 

1.  0305 

to. 0011 

0.0022 

1,0300 

±0  0OI4 

0.0027 

1.0295 

to. 0016 

0-  0032 

1.0290 

±00019 

0.0037 

1.  0265 

±0.0021 

0.004^ 

1.0280 

±0.0022 

0.00*3 

1.  0279 

I  INCH  &  THREADS  U.S.S.. 

BASIC  PITCH  DIAMETER  0  3188 
Outside  and  Root  Mea&uremen+s 


FOR  ATAP  OR  NUT 
FLATOMBOTTOHOFTHREAD 
SAHEAS  7  Pitch  TOOL-0  0i79 

USS 

BASIC  51 2E5 

FORASCREW0R60LT 
FLAT  AT  ROOT  OF  THREAD 
SAHE  AS9P1TCHTO0L-00139 

MIN 

MAX 

MAX.                MIN. 

OUTSIDE    OlAnETER 

1   0023 

1.0O92 

1-0000 

1  0000          0  6961 

ROOT                  " 

0.640  1 

0.  6469 

0  8376 

0  637(5          0  6263 

LIMITS  ONPITCH  DIAMETER  AT  PERFECT  LEAD 


TAP 

TAPPED 
MOLE 

CLEARANCE 

SCREW 
Oft   BOLT 

TAP 

HOLE 

MAX     0.9226 

MAX  0.9226 

o.oo6flji;voo8o 

0.9148   MIN 

MIN.   0,919B 

MIN     0-9186 

o.ooia 

OOOOO 

09188  MAX. 

Tolerance   -for  Thr-ad  An3l2   t   15   Minutes 

CHART  AND  TABLE  FOR  TAPS,NUTS, SCREWS  ETC.WITH 
LENGTHOFTHREADEMGAGEMENT,OTOl  INCK^ONCETME  DIAM-) 

H07£'Jn  practice  these  can  be  recommended  for  length  of  thread  engaae- 
menf  to  one  and  one  ha!fd'am's(l'-^2)^<^OilSeaftheparfialrecfifijinq  of 
zrrors  in  leadb\j  flon  of  metal  "sec  Pars  24and25- 

ALLOWABLE    ERROR    IN    LEAD  PER    INCH 
FOR   ACTUAL  PITCH  DIAMETER 
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-0003  -ooo;  -0001    -o*   *oooi  ♦oon  'ooos 
-Allowoble  Error  m  Lead  per  Inch  -v 


FOR   A  TAP  OR    TAPPED    HOLE 
READ  FROM   LEFT  TO  Rl&HT 

^1 

ACTUAL 
PITCH 
0,AM 

AMOUNT 
OVER 
BASIC 

ALLOWABLE   ERROR 
IN  LEAD  PER  INCH 

TAP 

TAPPED 
HOLE 

IP 

0.9196 

0  0010 

±0  0004 

±0  0005 

H 

0   9200 

0  0012 

±0  0005 

i  0  0007 

0.9205 

0  0017 

±0  0006 

±00010 

0,9210 

0  0022 

±0  ODI  1 

±0,0013 

0  9215 

0  0027 

±0  0014 

±00016 

O.9220 

00032 

*0,00l7 

±00019 

09225 

0  0037 

±0   0019 

±0.0O2t 

f=S 

0.9226- 

O004O 

*0  0021 

±0  0023 

II 

FOR  ASCREWORBOLT 
READ  FROM  Rl&MT  TO  LEFT 

ALLOWABLE 
ERROR  IN 

LEAD 
PER    INCH 

AMOUNT 
UNDER 
BASIC 

ACTUAL 
PITCH 
OIAM. 

OOOOO 

0  oooo 

0.9I8B 

±0.0002 

0  0003 

09185 

±0.0005 

0.0008 

0.9180 

±0  0008 

0.0013 

0  917  5 

±0  0010 

0.0016 

0  9170 

±0  0013 

0  0023 

0.9165 

^0.0016 

0.002.6 

0  9160 

±0.0019 

0.0033 

09155 

±0.002Z 

0.O03B 

09150 

±0.00Z3 

0-  0040 

0  9149 

\^  0.250)  INCH  7  THREADS  U.S.S. 

^     BASIC  PITCH  DIAMETER  1.1572 
Outside  and  Root  Measurements 


FOR  ATAP    OR    NUT 
FLATONBOTTOn  OF  THREAD 

SAME  Abe  PITCH  TooL^aozoe 

USS 
BA61C  SIZES 

FORASCREWOR  BOLT 
FLAT  AT  ROOT  OF  THREAD 
SAHE  AS  SPlTCHTOOL^OOlSfe 

MIN. 

MAX. 

MAX- 

MIN. 

Outside  diameter 

1.2524 

1.2605 

l,250O 

I.2500 

1.2343 

ROOT                 '• 

1.  0673 

1    0744 

1    0644 

1    0644 

I   0544 

LIMITS  ONPITCH  DIAMETER    AT 

PERFECT  LEAD 

TA. 

TAPPED 
MOLE 

CLEARANCE 

SCREW 
OR    BOLT 

TAP 

HOLE 

MAy,.    1    1617           MAX     I.IGIT 

0.O090 

0,0090 

1.1527    MIN. 

MIN.    1    1563         MIN.    1-  1572 

0.0011 

OOOOO 

1.1572     MAX. 

Tolerance  for  Thread  Angle   t  15  Minutee 

CHARTANOTABLE  FOR TAP5,NUTS,  SCREWS  ETC.WITH 
LENGTH0FTHREAOENGAGEMENT,0T0i:;^lNCH(0NCETMEDlAM.) 

NOTE-  In  practice  these  canbe  recommended  for  length  of  thread  engage- 
ment to  one  and  one  half  diam'sfj  ^}  because  of  the  partial  rectifying  of 
errors  in  leadbu  floiv  of  metal  "see  Pars.  24-anci2S. 

ALLOWABLE    ERROR  IN     LEAD  PER  INCH 
FOR   ACTUAL  PITCH  DIAMETER 


1.1620  r 
LI6I0 
1.1600 
I  1590 
1-15  60 
11570  '■ 
1  1560 
I  IS50 
1  1540 
I  1530 
I  1520 
-All( 


.'.^ 

FOR    A  TAP  OR  TAPPED    HOLE 
READ    FROM    LEFT  TO  Rl&HT 

\ 

il 

ACTUAL 
PITCH 

DIAM. 

AMOUNT 
OVER 
BASIC 

ALLOWABLE    ERROR 
INLEAD  PER  INCH      | 

A 

// 

TAP 

TAPPED 
MOLE 

^\ 

,\ 

TAf^ 

If 

I.I5B3 

O.OOII 

±0-0003 

±0.0005 

>'v 

! 

«■ 

'• 

1.  1565 

O.0O13 

±0  0004 

tO-OOOfc 

,\ 

^ 

1.  1590 

00016 

±0-0006 

±0-0006 

\ 

\ 

' 

5 

~ 

1.  1595 

0.0023 

±0-0009 

±0,0011 

1,   I600 

O.O026 

±0  00  11 

±  0.  00 1 3 

^ 

|.   1605 

0  0033 

±00013 

±0.0015 

\ 

1 

L  IfelO 

O.003B 

±000  16 

±0.00  IB 

-S. 

1.  1615 

O.0043 

±0-0016 

/ 

\ 

i.  len 

0.  0O45 

±0.0019 

i0.002l 

' 

FOR  A&CREWORBOLT 
READ  FROM  R16HT  V3  LEFT 

/ 

\ 

/ 

\ 

ALLOWABLE 
ERROR  IN 

LEAD 
PER  INCH 

AMOUNT 
UNDER 
BASX 

ACTUAL 
PITCH 
DIAM 

/ 

\ 

/ 

\ 

, 

/ 

— 

~~ 

— ' 

~' 

■ 

t  0.0000 

0.0000 

1.1572 

tO 

0003 

0.OOO7 

1.1565 

i 

±0 

D006 

0   0012 

1.  I560 

1 

1,  1555 

-QOW-OOOl  -0+  +0001   tooc 

2 

to 

OOIO 

00022 

1.  1560 

Oivoble  Error  in  Lead  per  Incht 

±0 

0013 

00027 

I.  1545 

to. 

0015 

0.0032 

I.  IS40 

±0 

0017 

0,0037 

I.  1535 

to. 

}020 

0.0042 

I.  1530 

±0. 

0021 

0.  0045 

L  1527 

T.tBLE  11 


August 
1918 


SCREW  THREAD  TOLERANCES  REPORT 


ce- 


ll (1.375)  INCH  6  THREADS  U.5.S. 

BASIC  PITCH  DIAMETER  I.2&6& 
Out&tde  and  Root  neasurements 


FOR  ft  TAP   OR   NUT 
FLATON  BOTTOM  OF  THBEAO 
5AHE  fcS  ^''zPiiCH  TOOL=0.02eT 

USS. 

BASIC  SUES 

FORASCREWORBOLT 
FLftT  AT  ROOT  OF  TMHEftP 
SAME  AS  7  PlTCHTOOL-00179  | 

MIN 

MAX. 

MAX 

MIN 

OUTSIDE  DIAMETER 

1.3777 

1  3965 

1-3750 

1  3750 

1  356B 

ROOT                 •• 

1.1618 

1.1695 

1    1585 

I.I5B5 

1    147  5 

LIMITS  ON  PITCH  DIAMETER  AT  PERFECT  LEAD 


TAP 

TAPPED 
HOLE 

CLEARANCE     1 

SCREW 

on  BOLT 

,2&£6  M"iN 

1  E666  MAX 

TAP 

HOLE 
0  009fo 
0  0  000 

MAX.    I,a71& 

MAX     1.2715 

0.009& 
0  0012 

MIN.     1.2680 

MlH.     1.26B8 

Tolerance  for  Thread  Angle   ±15   Minu^-eo 

CHART  AND  TABLE  FOR  TAPS, NUTS,  SCREWS  ETC.WITH 
LENGTH  OFTHREADENGAGEMENT0T0l3^1NCH(ONCETHEDlAM.) 

tiOTE- In  Practice  thess  canbe  recvmrnended  forlsngfh  of  thread  engage- 
mint  to  one  and  one  half  diam%  (^/g  )  because  of  the  partial  rectifymq  of 
errors  in  leadbijfhw  of  metal"  see  Pars.  24and?5. 


I  2720  ■ 
1.2110  ■ 
I  £700  - 
1.2690- 
I  26B0- 
1.2670- 

i.esao- 

1,2&50- 
1-2Q40- 
1.2630- 

i.^Geo- 


-O002 
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ALLOWABLE    ERRORS  IN  LEAD  PER  INCH 
FOR   ACTUAL  PITCH   DIAMETER 


FOR  ATAP  OR  ATAPPED  HOLE 
READ  FROM  LEFT  TORlGHT 

ACTUAL 
PITCH 
OlAM. 

AMOUNT 
OVER 
BASIC 

ALLOWABLE  ERROR 
IN  LEAD  PER  INCH 

TAP 

TAPPED 
HOLE 

I.2«B0 

0-OOI2 

±0,0004 

±00005 

I.2S85 

0,  0017 

±0,0006 

±0  0007 

1,2690 

0.  0022 

to  0008 

±0  0009 

I.E695 

0,0027 

±0  0010 

±0001  1 

1-  2700 

0,  0032 

±0.0012 

±0.0014 

1.2705 

0,0037 

±0.0014 

±■0.0016 

1 .  27  1  0 

0,0042 

±0.0016 

±0.0018 

1 .  27  I  6 

0,0047 

±0.0018 

±0-0020 

1    27  16 

0   0048 

±0.0019 

±0.0020 

0001     -0++0001    lOOOZ 

Error  in  Lead  per  Inch  + 


FORASCREWORBOLT 

READ  FHOrt  RISHT  TO  LEFT 

ALIOVVABLE 
.ERROR  m 

LEAD 
PER  INCH 

AMOUNT 
UNDER 
BASIC 

ACTUAL 

PITCH 

DIAM. 

±0.0000 

0-0000 

1 .266© 

±0.  0003 

0.0008 

1.266  0 

4  0  0005 

0  0013 

1.2655 

±  0.0007 

0.0016 

1.2650 

±0  0010 

0.0023 

1-2.645 

±0.001  2 

0  00 2e 

1   2640 

±0  0014 

0  0033 

1.2.635 

±0  0016 

0,0036 

1.2630 

±0.0016 

0  00-13 

1.2625 

±0  0020 

0  0O46 

1  .2620 

TABLE   13 


1 1  Cl.625)liSCH  5i  PITCH  U.S.S 

BASIC  PITCH  DIAMETER  I.E0&9 

Outside  and  Root  Mea^uremen-i-s 


FORATAP    OR  NUT 
FLAT  ON  BOTTOM  OF  THREAD 
SAMEteS  PITCH TOOL=0 0250 

U.5&. 
9AS1C  SIZES 

FORASCf^EWOR  BOLT 
FLAT  AT  ROOT  OF  THREAD 
SA,ne  A^  &  PITCH  TOOL=0  0208 

, 

MIN. 

MAX. 

MAX 

MIN. 

OUT&lDE    DIAMETER 

1.6275 

I.&375 

1.G2  50 

1.62-50 

1.G053 

ROOT                '• 

1    3S24 

l,-1003 

1    366  6 

I,  3BB6 

1    37  73 

LIMITS  ON  PITCH  DIAMETER  AT  PERFECT  LEAD 


TAP 

TAPPED 
HOLE 

CLEARANCE 

SCREW 

OR   BOLT 

TAP 

HOLE 

MAK     1   5121 

MAX,   1.5121 

0O104 

0,0104 

1.5017  niN. 

MIN.     1,5082 

MIN.   L5069 

0  0013 

OOOOO 

I.50&9   MAX. 

Tolerance  for  Thread  Angle    t  15   Minutes 

CHART  AND  TABLE  FORTAPS,NUTS,  SCREWS  ETC.WITH 
LENGTHOFTHREADENCAGEMENT,0T0I^INCH(0NCETHEDIAM.) 

fiOTt:  In  practice  these  can  be  recommended  fvr  length  of  thread  engage' 
went  to  one  andone  half  diam's  (z{£)becavse  of  the  partial  reef  ifuing  of 
errors  in  lead  bij'flon  of  metal"i,ee  Pars  24ond?5. 

ALLOWABLE     ERROR    IN     LEAD    PER    INCH 
FOR   ACTUAL  PITCH  DIAMETER 
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-OOOt- 0.001  -Oi  'MOI    -iO.OOZ 
-Allowable  Error  in  Lead  perlncht 


FOR    ^  TA.P  OR  TAPPED   HOLE 
READ  FROM   LEFT  TO  RI&HT 

ACTUAL 
PITCH 
OlAM. 

AMOUNT 

OVER 
BASIC 

ALLOWABLE  ERROR 
INLEADPER  INCH 

TAP 

TAPPED 

HOLE 

i.soee 

0.0013 

±0-0003 

±00005 

1.5090 

0.0021 

t  0-OOO6 

tooooe 

1.5100 

0.  0O31 

±0,0009 

±0-001  I 

1.  51  \0 

0    0041 

40,0013 

±0-0015 

\.  SI20 

0.  0O5I 

iOOOIG 

±0-0019 

1-5121 

0,  0052 

±0-0017 

±0.OO!5 

FORASCREWORBOLT 

READ  FROM  R16HTT0  LEFT 

ALLOWABLE 
CRROft  IN 

LEAD 
PER   INCH 

AMOUNT 
UNDER 
BASIC 

ACTUAL 
PITCH 
DIAM, 

±0  0000 

OOOOO 

1-5069 

±0-0004 

0.0OO9 

1    5060 

±0.0007 

0   0019 

1,5050 

±0-00i| 

0.  0029 

1  .t5040 

±  0  0014- 

0,  0039 

1»5030 

±0  00  18 

0.OO49 

1.  5O20 

10  00  19 

0  00  52     1   1    5017 

Ocr  ?3,i3n 


li  (1,500)  INCH  6  THREADS  U.S,S 

BASIC  PITCH  DIAMETER  1.3918 

Out&ide  and  R00+  Measurement& 


FOR  ATAP   OR  NUT 

FLATOM  BOTTOM  OF  THREAD 
SAME  ASSj  PITCH  TOOL=0-02t7 

U.S.  5. 
BASIC  SUES 

FORA&CREWOR  BOLT 
FLAT  AT  ROOT  OF  THREAD 
SAME  X&  7  PITCH  TOOL-0  0179 

MIN. 

MAX, 

MAX. 

Ml  N 

OUT&lDE   OIAMETEF^ 

I   5024 

15115 

I  -  5000 

1    5000 

ROOT                  •• 

I   2868 

1.2944 

1    2B35 

1.2835 

1.  2726 

LIMITS  ONPITCH  DIAMETER  AT  PERFECT  LEAD. 


TAP 

TAPPED 
HOLE. 

CLEARANCE 

SCREW 
OR   80(-T 

TAP 

HOLE 

MAX     1    3968 

MAX     I 39G6 

0.01.00 

00 100 

1 3868   MIN. 

MIN      1,3931 

MIN.    1.3918 

0-0013 

OOOOO 

1-3918    MAX. 

Toleronce    for  Thread  An 


CHART  AND  TABLE  FOR TAPS.NUT5,  SCREWS  ETC.WITH 
L£NGTHOFTHREADENGA6EMENT,OTOI^^!NC^I(ONCETHED1AM.) 

HOTS'  In  practice  these  canbe  recommended  for  length  of  thread  engage~ 
nent  to  one  and  one  half  dian's  {2'4)because  of  the  partial  recti  fginq  of 
errors  in  leadbg  floYn  of  mefol  ''see  Pars.  24and25. 
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ALLOWABLE     ERROR     IN      LEAD   PER    INCH 
FOR    ACTUAL  PITCH  DIAMETER 


FOR   A  T;^P  or  tapped   hole 

READ  FROM    LEFT  TO  RI&MT 

ACTUAL 
PITCH 
OlAM. 

AMOUNT 
OVER 
BASIC 

ALLOWABLE  ERROR 
IN  LEAD  PER  INCH 

TAP 

TAPPED 

MOl-E 

1 . 3930 

0.0012 

t  0,0004 

to.ooos 

1-  3940 

0.0022 

to.  0000 

±0.0009 

1.  3350 

0,  0032 

±  O.OOII 

±0  0012 

1.  3360 

0.0040 

±0  0015 

±0  00  IS 

1.  3966 

0.0050 

*0,ooie 

±0-0019 

FORASCREWORBOLT 

READ  FROM  RIGHT  TO  LEFT 

ALLOWABLE 
ERROR  IN 

LEAD 
PER  INCH 

AMOUNT 
UNDER 
BASIC 

ACTUAL 
PITCH 
OlAM 

t  0.0000 

0.0000 

1-3918 

±0  0OO3 

0.0008 

1   3910 

lO  0007 

o.ooie 

1 . 3900 

±0,0011 

0.0028 

1-3890 

±  0.0014 

0.0036 

I-3&60 

t  O.OOIB 

0.0O46 

1 . 3870 

±0  00  19 

0  00  50 

13866 

-OOOt  -0001  -  0*    *0-OOI     *<1,002 
-Allonoble  Error  in  Lead  per  lacht 


TABLE   14 


l|  (1-750)  INCH  5  THREADS  U.S.S. 

BA,S1C  PITCH  DtAriETER  1.5201 
Outside   and  Root  Measurements. 


FOR  A  TAP  OR    NUT         1       ,.(-<. 
FLAT  OM  BOTTOM  OFTHREAOL.^.f.^.,.- 
5AME  AS4!'jPiTCH  TOOL>  0  02791  °f^^^^  51ZES 

FOR  ASCREW  OR  BOLT 
FLAT  AT  ROOT  OF  THREAD 
SWIE  AS  5  VjPnCH  TOOL-  O.OZ27 

MIN                 MAX          I 

MAX. 

MIN- 

OUTSIDE  DIAMETER 

1.7525            1  7630       1     1  7500 

1   7500 

1.7264     - 

ROOT                 " 

1   4942      1     1    5024      1     1  490£ 

1.4-902 

1   4760 

LIMITS  ON  PITCH  DIAMETER  AT   PERFECT  LEAD- 

TAP 

TAPPED 

CLEARANCE 

SCREW 
OR   BOLT 

HOLE 

TAP     1   HOLE 

MAX.  1  6256 

MAX.  1.6256 

00109  10.0109    1.6147    MIN 

MIN.  1.6215 

MIN     1  6201 

OOOwl  OOOOOi  1.6201    MAX- 

Tolerance -for  Thread  ^ngle  ±15  Minutes 

CHART  AND  TABLE  FOR  TAPS,  NUTS,  SCREWS  ETC.WITH 

LENGTH0FTHREADENGAGEMENT,0T01^mCM(0NCE THE  DIAM.) 

tiOJE  In  practice  these  canbe  recommended  ivr  length  of  thread  engage- 
ment to  one  andone  half  diam^s  (2%)  because  of  the  partial  rectifgin^  of 
errors  in  lead  bu  fhn  of  msfal  "see  Pars.  ?4and  25. 


ALLOWABLE    ERROR    IN     LEAD  PER  INCH 
FOR   ACTUAL  PITCH  DIAMETER 


KQR    ATAvPOR   TAPPED    HOLE 
READ  FROM  LEFTT0R16HT 


ACTUAL 
PITCH 
DIAM 


1.6  245 
1.6255 


AMOUNT 
OVER 
BASIC 


ALLOWABLE    ERROR 
IN  LEAD  PER  INCH 


FOR  ASCREWOR&OLT 
READ  FROM  RIGHT  TO  LEFT 


ALLOWABLE 
EBPOR  IN 

LEAD 
PtniNCH 


0  0000 


AMOUNT 
UNDER 
BASIC 


OOOlfi 


"5  0054 


ACTUAL 
PITCH 
DIAM- 


'•0  002-0001 -O*   ♦OOOi'OOO; 
able    Error  m  Lead  per  Inch  * 
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c  Next  find  the  actual  error  in  lead  per  inch  with  some  lead- 
measuring  instrument.  If  the  actual  error  is  within  the  limits 
given  in  the  third  column,  then  the  tap  is  correct  for  both 
pitch  diameter  and  lead. 

Example:  For  V4  in.,  20  thread  tap,  for  threads  from  0  to  %  in- 
long,  refer  to  Table  1  and  under  "  For  a  Tap  or  Nut."  Suppose 
the  pitch  diameter  of  a  tap  is  0.2185  in.  Find  this  figure  in  the 
first  column  ;  to  the  right  the  next  column  shows  the  tap  as  0.0010 
in.  over  basic  pitch  diameter,  and  the  third  column  shows  that  its 
lead  must  be  between  0.0018  in.  fine  (minus)  to  0.0018  in.  coarse 
(plus)   per  inch  to  be  within  the  limits  of  this  table. 

For  a  Screw: 

d  Find  the  actual  pitch  diameter  of  the  screw  with  a  "  V  "- 
thread  micrometer.    Look  in  the  last  column  at  the  bottom  of 


left  shows  that  its  lead  must  be  between  0.00.33  in.   line    (minus) 
and  0.0033  in.  coarse  (plus)  to  be  within  the  limits  of  the  table. 

For  Screws  and  Taps: 

g  If  the  actual  pitch  diameter  for  either  tap  or  screw  is 
within  the  range  of  the  tables,  but  the  exact  diameter  is  not 
given  in  the  proper  column,  it  can  be  interpolated,  or  reckoned 
as  between  the  two  nearest  values  given,  and  a  proportionate 
and  corresponding  limit  can  be  likewise  interijolated  in  order 
to  find  the  error  in  lead  allowable  for  the  actual  jtitch  diam- 
eter in  hand. 

Example:  Same  table.  Suppose  the  pitch  diameter  of  a  tap  is 
0.2188  in.  In  the  first  column  for  taps  it  would  come  between 
0.2185  in,  and  0.2190  in.  and  the  value  for  the  ne.xt  column  would 
be  %  of  the  way  between  0.0010  and  0.(X)15  in.  or  0.0013  in.,  and 


1^(1.875)  INCH  5  PITCH  U.S.S. 

BASIC  PITCH  DIAMETER  1  7451 
Ou+side  and  Root  Measjuremen+& 


OUTSIDE   DIAMETER 


FOR  A  TAP   OR  MUT 
FLAT  ATeOTTOn  OF  TMRE^O 
SAMEASli  PITCH  TDOL-0  0278 


USS. 
W6IC  SUES 


FORASCREWOR  BOLT 
FLAT  AT  ROOT  OF  THREAD 
SAME  A&S^  PITCH  TOOL'00127 


LIMITS  ON  PITCH  DIAMETER  M 

PERFECT  LEAD 

TAP 

TAPPED 
HOLE 

CLEAF 
TAP 

&NCE 

&CRE.W 
OR   BOLT 

MAX.  1.7S06 

MAX.   I.750B 

0.0U4 

0.0114 

1.7394.    MIN 

MIN.    1.7465 

MIN-    1-7451 

0  0014 

O.OOOO 

1  7451      MAK. 

Tolerance  -for  Thread  Angle    t   15    Hinu+cs 

CHART  AND  TABLE  F0RTAP5,NUT5,  SCREWS  ETC.WITH 
LENOTHOFTHREADENGAGEMENT,OTOI\lNCH(ONCETHEDIAn.) 

NOTE-  In  practice  ffrese  can  be  rtcommendea  for  hngfh  sf  thread  en^age- 
menf  to  one  and  one  half  diam's  (Z  -f^)  because  of  the  partial  reef  if ying  of 
errors  in  leadbtf  flo*>  of  metal  "see  Pars  2*anci25 

^ALLOWABLE      ERROR    IN      LEAD  PER  INCH 
I  FOR   ACTUAL  PlTC+1  DIAMETER 


I  75  lO 


1,7500 


-0,002-0.001  -0+  +O.00I  +0002 
-Allowoble  Error  in  Lead  per  lnch  + 


FOR   A     TAP   OR   TAPPED    HOLE 
READ  FROM   LEFT  TO  RIGHT 

ACTUAL 

PITCH 
DIAM 

AMOUNT 
OVER 
DAbiC 

ALLOWABLE.  ERROR 

IN  LEAD  PERltlCH 

TAP 

TAPPED 
MOLE 

i-7465 

0.0O14 

1 0.0003 

±00004 

1.  7470 

0,0019 

to  0005 

tO.0006 

1.  74  80 

0  0029 

to.  COOS 

±0.0009 

1.  7490 

0.00  39 

±0.0011 

±0.0012 

1.  7500 

0.OO49 

±0.0014 

±0,00  !& 

I.  750  6 

0.0057 

±0.0017 

iO-ooie 

FOR  ASCREWORBOLT 

READ  FROHRISMT  TO  LEFT 

ALLOWABLE 
ERROR  \H 

LEAD 
PER    INCH 

AMOUNT 
UNDER 
BASIC 

ACTUAL 
PITCH 

DIAM. 

i  0.0000 

O.OOOO 

1.7451 

to.  0003 

0.00  11 

1.7440 

i  0.  OO06 

O.OOEI 

17430 

to.  00  10 

0-0031 

I.7420 

t  0  0013 

0.O041 

I    74  1 0 

ft  0  0016 

O-OOSl 

1.  7400 

1  0  OOIB 

0.OO57 

1  7394 

Z  INCH  4^THREADS  U.S.S. 

BASIC  PITCH  DIAMETER  I.85E7 

Out&ide  ond  Roc"*-  Measuremtjnts 


FOR  A  TAP  OR    WUT 
FLAT  on  BOTTOM  OF  THREAD 
SAME  AS  4  PiTCHT0OL=O  0313 

USS 
BASIC  S17E^ 

FORASCREW  OR  BOLT       1 
FLAT  AT  ROOT  OF  THREAD 
SAME  AS  5  PITCH  TOOL-002SOJ 

MIN. 

MAX 

MAK 

MIN 

OUTSIDE  DIAMETER 

£,O0Z5 

2    0139 

Z    0000 

2    0000 

•  1   9761 

ROOT                •• 

1    715B 

\    7  243 

I     7113 

1     7  113 

1    &9B4 

LIMITS  ON  PITCH  DIAMETER  M   PERFECT  LEAD 


TAP 

TAPPED 
HOLE 

CLEARANCE 

SCREW 
OR  BOLT 

TAP 

HOLE 

MAX     1  B6l6 

MAX-    1   8616 

0-0116 

00119 

18496     MIN 

MINI  6572 

MIN      1   6557 

0-0015 

0-0000 

I   6557    MAX, 

Tolerance  for  Thread  Angle  ±  15    MinuTes 

CHART  AND  TABLE  F0RTAPS,NUT5,  SCREWS  ETC.WITH 
LENGTH OFTHREADEN&A6EMENT,OT02  mCHCOKCE THE  DIAM.) 

NOTE'  JnpractiCe  these  can  be  recommended  for  Irnqfh  of  thread  ergage- 
mtnf  to  one  and  onefia/f  diam'i  (3  )  because  of  the  partial  rectifying  of 
errors  in  lead  bif  flow  of  metal" see  Pars.  ?4and2S 

ALLOWABLE     ERROR    IN     LEAD   PER   INCH 

FOR  ACTUAL   PITCH    DIAMETER 


E   ? 


1  8SI0 

-i 

- 

— 

r 

j 

1  e&oo 

If 

l^- 

1   S590 

' 

1    6580 

\ 

\ 

f- 

& 

t 
5 

Q 

- 

1    8570 

v 

-1, 

\ 

1    8560 

- 

1    8550 

\ 

\ 

1,85A0 

\ 

( 

1   8530 

1 

\. 

1    8510 

\ 

1  .8500 

1  1 

£.1 


FOR  A    TAP  OR  TAPPED   HOLE 
READ  FROM   LEFT  TO  RIGHT 

ACTUAL 

PITCH 
DiAri 

AMOUNT 
OVER 
BASIC 

ALLOWABLE     ERROR 
IN  LEAD  PER  INCH 

TAP 

TAPPED 
HOLE 

1  8572 

00015 

10.0003 

tO.0OO4 

1.8560 

0  0023 

to  0006 

t 00007 

1-8590 

000  33 

t  0.0009 

10-0010 

16600 

0.0043 

t  0  0012 

tOOOI2 

1.86  10 

0  00  53 

t  0.0O14 

t  0-0015 

1   8616 

0  0059 

t  0.0OI6 

±00017 

FOR  ASCREWORBOLT 
READ  FROn  RIGHT  TO  LEFT 

ALLOWABLE 
ERROR  IH 

LtAD 
PER    'HCH 

AMOUMT 
UNDER 
BASIC 

ACTUAL 
PITCH 
OIAM 

±0.0000 

0.0000 

18557 

t  00002 

0.0007 

I  8550 

±0-0005 

0.0017 

1854  0 

±  ooooe 

0,0027 

1  6530 

±  0-0010 

0.0O37 

1,8520 

±00014 

0.0047 

1,8510 

t  0  0017 

00059 

l.M9a 

0002 -OOOl   -0*  .0  001 '0  002 

-Allowable  Error  in  Leod  per  Inch* 


TABLE  17 


T.iBLE  IS 


the  table  lor  screws  for  the  required  size  (Tables  1  to  18) 
for  this  diameter.  If  the  diameter  is  less  than  the  first  figure 
or  greater  than  the  last  figure  in  the  cohmm,  the  screw  is  not 
within  the  limits  required. 

e  When  the  diameter  is  found,  read  to  the  left  in  the  next 
column  to  the  left  the  amount  that  it  is  under  basic  pitch 
diameter.  Read  again  in  the  third  column  to  the  left  the  allow- 
able error  in  lead  for  this  pitch  diameter. 

/  Next  find  the  actual  error  in  lead  per  inch  with  some  lead- 
measuring  instrument.  If  the  actual  error  is  within  the  limits 
given  in  the  third  column  to  the  left,  then  the  screw  is  correct 
for  both  pitch  diameter  and  lead. 

Example:  For  14  in-,  20  thread  screw,  for  threads  from  0  to  % 
in.  long  refer  to  Table  1,  and  under  "  For  a  Screw  or  Bolt."  Sup- 
pose the  pitch  diameter  of  a  screw  is  0.2160  in.  Find  this  figure 
in  the  last  column ;  the  nest  column  to  the  left  shows  the  screw  as 
0.001.5  in.  under  basic  pitch  diameter,  and  the  third  column  to  the 


I  lip  value  fur  the  third  column  would  be 
0.UOI8  in.  and  0.0029  in.,  or  0.002.5  in. 


of   the   way  between 


If  the  length  bf  engagement  is  greater  than  that  provided 
for  in  the  tables,  reference  can  be  made  to  the  table  for  a 
larger  size  having  the  required  length,  and  the  allowable  vari- 
ations in  lead  thus  found. 

Example:  Suppose  a  %-in.  20  screw  is  to  extend  into  a  tapped 
hole  for  a  depth  of  %  in.,  or  two  diameters.  Refer  to  the  diagram 
Table  5  for  a  hole  ^^  in.  deep,  this  being  for  V2  in.  13,  which  allows 
for  a  fit  Vn  in.  long.  This  will  show  by  the  angular  lines  what 
variations  in  lead  are  allowable,  hearing  in  mind  that  the  varia- 
tions in  pitch  diameter  must  still  be  kept  within  the  limits  feiven  in 
Table  1  for  %  in. 

Example:  Suppose  a  1-iu.  S  bolt  is  to  be  used  with  a  uut  %  in. 
thick.  Kefer  to  the  diagram  Table  8.  which  allows  for  a  fit  %  in. 
long.  This  allows  for  a  greater  variation  in  lead  than  the  diagram 
for  1  in.,  Table  10.  The  greater  limits  in  pitch  diameter  allowed 
for  1  in.  can  also  be  used,  however. 
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FoRMUL.«    FOR    Medium-Fit    Screws,    Nuts,    Taps,    Etc., 
Suited  for  General  Use 

SYMBOLS    USED   IN    FOnMULi; 

Basic  full  or  external  diameter  =  D 
Basic  pitch  diameter  =  E 

Basic  root  diameter  =  K 

Number  of  threads  per  inch        =  n 
Normal  lead  =  L 

SCREWS 

Max.  external  diam.  -  D 
Max.  pitch  diam.  =  E 
Max.  root  diam.         =  A' 

Min,  external  diam.   =D-  (^-^^  +  ^^^\ 
\     n  n+iOj 

Min  pitch  diam.        =  £  -  (0.0045  X  >/Zi  -  0.0005) 

Min.  root  diam.  =  A"  -  C^^  +  ■    ^^     'S 

\    n     ^  n  +  iOj 

Max.  error  (±  normal) 


0.57735  (0.0045  X  V£)  _  0.0005) 
5 


allowable  in  lead  per 
inch.  Length  of  en- 
gagement up  to  one 
diam. 

(This  formula  also  applies  to  tapped  holes.) 

TAP.S   AND   TAPPED   HOLES 

Max.  external  diam.  =  D +  '^  +  M?l 
"         ti  +  40 

Max.  pitch  diam.       =  E  +  0.0045  X  \'Z<  -  0.0005 
Max.  root  diam. 

0.112 


^  ^      0.033         0.25 
n         n  +  40 


Min.  external  diam.  =  D  + 

Min  pitch  diam.        =  E  + 
Min.  root  diam.  =  A'  + 


n  +  40 

0.0045  X  VP  -  0.0005 

4 
0.02 


TAPS   ONLY 

Max.  error  (±  normal)  allowable  in  lead  = 

Max.  error  (±  normal)  allowable      ( 

in  lead  of  screw  -  ''■'"""■•' 


error  ( ±  normal) 
ble  in  lead  of  screw 


)■ 


0.03 


Applying  Formula  and  Tables  for  Pitches  Other  Than 

U.  S.  S. 

The  diagram,  Fig.  4,  illustrates  the  relation  of  the  screw  to 

the  taj^pecl  hole,  showing  maximum  and  minimum  allowances. 

As  the  formulfc  given  above  for  external  and  root  diameters 


till'  luinimnm  is  ll.dtHJO  hikIci-.  The  maximvim  for  lap  or  uut  is 
+0.()U.")7  in.,  while  tlie  minimum  is  -|-C.0O10  in.,  these  allowances 
beinsr  iilways  the  same  for  20  threads  to  the  inch  for  any  diameter. 
The  allowances  for  pitch  diameter  and  lead,  however,  are  based  on 
fornuilie  having  the  diameter  as  a  factor. 

IJa'uiiipIc:  1  in.  diameter,  20  threads  to  the  inch.  It  will  be 
found  by  the  formula  (or  by  reference  to  Figs.  5  and  6)  that  the 
maximum  pitch  diameter  of  screw  is  basic.  Minimum  pitch  diam- 
eter =  1  —  (0.tMI45  X  VT—  0.005)  =1  —  0.004  =  O.ft'.ifi  min. 
pitch  diam.  of  screw. 

Maximum  pitch  diameter  of  tap  =  14-  0.004  =  1.004  in. 

Minimum  pitch  diameter  of  tap  =  14-   (0.004/4)   =  l.OUl  in. 

Maximum  error  (  ±  normal )  allowable  in  lead  of  screws  if  the 
length  of  engagement  =  1  diameter  (in  this  example  1  in.)   = 


0.5773.T   (0.004.-)   X    VI  —  0.00.5) 
i 


^  0.0023  ma.x.  error  in  lead. 


If,  however,  the  length  of  engagement  is  only  %  in.  instead  of 
1  in.,  a  proportionately  greater  error  in  lead  can  be  allowed. 

0.0023  -4-  V>  ^  O.0046  in.  maximum  error  in  lead  for  1  in.  20 
threads  with  ^(.  in.  length  of  engagement. 

Maximum  cn-or  in  lead  for  tap  for  1  in.  length  of  engagement 

0.002.3= 
0.0023  —  ^ =  0.0017  max.  error  in  lead. 


0.03 

For  1'2  length  of  engagement,  0.0017  -H  % 


0.0034. 


To  Find  Position  op  a  Tap  or  Screw  in  the  Chart,  Fig.  3 

First,  find  its  actual  pitch  or  angular  diameter  as  measured 
with  a  "  V  "-thread  micrometer.  Subtract  from  this  diameter 
the  basic  pitch  diameter  as  given  in  the  table.  The  difference 
will  be  its  deviation  from  basic  pitch  diameter.  If  plus,  lay 
off  its  value  to  scale  above  the  horizontal  coordinate  line;  and 
if  minus,  below  the  horizontal  line. 

Second,  find  the  "  error  in  lead  per  inch  "  with  a  lead  meas- 
uring instrument.  If  the  lead  is  coarse,  equal  plus,  lay  off 
its  value  to  scale  to  the  right  of  the  vertical  coordinate  line,  or 
if  fine,  ecjual  minus,  lay  it  off  to  the  left  of  the  vertical  line. 

The  point  where  these  first  and  second  values  intersect  is 
the  position  of  the  tap  or  screw  on  the  chart.  If  it  is  within 
the  shaded  area,  the  tap  or  screw  is  within  the  prescribed 
limits,  and  if  outside  of  the  shaded  area  it  is  not  up  to  the 
standard  represented  by  the  chart  and  table.  Taps  and  nuts 
must  fall  within  the  shaded  area  above  the  horizontal  line; 
while  screws  and  bolts  must  fall  within  the  shaded  area  below 
the  horizontal  line. 


0.010 


O 

basic  Pi  fch 


Diamefer 


0,010 


Maximum  Tap 

or  Hole. 

'Him  mum' Tap. 
Ilinimum  Hole. 

tIaximumScrerr. 
Minimum  Screw 


Fig.  5     Maximum  and  Minimum  Clearance,  Pitch  Diameter 


are  based  on  the  number  of  threads  per  inch,  the  maximum 
and  minimum  limits  are  not  changed  by  a  change  in  diameter 
and  the  allowances  given  in  the  formulae  for  the  U.  S.  Stand- 
ard diameter  and  pitch  can  be  used." 

Example:  1  in.  diameter,  20  thread.s  to  the  inch.  For  external 
diameter  for  %  in.  20  it  will  be  found  from  the  formula  (or  by 
reference  to  Fig.  7)   that  the  maximum  for  screws  is  basic  while 


'  These  limits  can  also  be  obtained  by  reference  to  Figs.  7  and  8. 


Example  fur  a  Tap:  Suppo.se  a  tap  measured  0.001  in.  over  basic 
pitch  diameter :  this  value  would  fall  on  the  horizontal  line  CK 
(Fig.  3),  and  if  its  lead  should  be  0.000.5  in.  fine  or  minus  in  1  in., 
this  value  would  fall  on  the  vertical  dotted  line  passing  through  A', 
and  the  tap  falls  within  the  area  of  the  chart. 

Example  for  a  Screw:  Suppose  a  screw  measured  0.0010  in. 
under  basic  pitch  diameter,  it  would  then  fall  on  the  horizontal  line 
AL  (Fig.  3),  and  if  its  lead  were  0.0020  in.  coarse  or  plus  it  would 
fall  on  the  vertical  dotted  line  passing  through  L,  and  the  B.rew 
falls  outside  the  area  of  the  chart. 
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±0.0016 

Actual 
pitch 
diam. 
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1  1610 
1.1017 
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Gaging  Devices 

In  order  to  ascertain  whether  the  work  comes  within  the 
required  limits  as  represented  by  the  triangular  zones  of  the 
tables,  it  is  desirable  to  measure  simultaneously  both  the  pitch 
diameter  and  the  lead. 

Among  the  tools  suggested  for  accomplishing  this  purpose 


allow  for  variations  in  lead.  This  roll  is  set  to  the  standard 
pitch  diameter  of  the  work  and  is  adjusted  by  the  micrometer 
thimble.  The  floating  point  is  so  connected  that  the  longer 
lever  shows  the  variation  in  lead  and  the  shorter  lever  varia- 
tions in  pitch  diameter,  each  pivoting  about  its  own  center. 
The  work  is  placed  between  the  points  as  shown  by  the  dotted 
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Fig.  7    Maximum  and  Minimum  Clearance,    Full   or    External   Diameter 


Maximum  Tap 
or  Hole. 

Basic  Roof  Diam. 
dependenf  on 
^  Thread  Tool. 
Minimum  Tap 
or  Hole. 
I  Maxi m u ni  Screw 

Basic  Roof  Diam. 
A  dependeni  on 
A i  Thread  Tool 


ii'Minimiim  Screiv 


Fig.  8     Maximum  and  Minimum  Clearance,  Root  Diameter 


are  the  following :  In  Fig.  9  is  shown  a  gage  which  is  adjust- 
able for  a  range  of  diameters,  the  micrometer  thimble  being 
used  to  obtain  the  readings  for  the  diameter.  An  adjustable 
block  supports  the  work  so  that  it  will  be  held  parallel  to  the 
center  line  and  can  be  set  to  be  measured  on  the  center  line. 
The  grooved  roll  fits  over  the  thread  and  is  free  sideways  to 


section,  and  the  variations  from  standard  or  pitch  diameter 
and  lead  are  read  directly  in  thousandths  of  an  inch. 

In  Fig.  10  is  a  combination  gage  for  diameter  and  lead. 
Point  A  is  adjustable  longitudinally  by  means  of  a  micrometer 
screw  so  that  it  can  be  placed  in  proper  relation  to  B,  which  is 
adjustable  for  different  diameters,  the  pitch  diameter  of  work 
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being  re'ad  directly  by  means  of  its  micrometer.  The  point  C 
is  connected  to  the  indicator,  variations  being  read  directly  on 
the  scale  iu  thousandths  of  an  inch.  A  block  supports  the 
work  in  proper  relation  to  the  gage  points,  and  is  set  by 
means  of  the  micrometer  D. 

A  combination  gage  for  pitch  diameter  and  lead,  having  a 
fixed  point  and  two  adjustable  points,  is  shown  in  Fig.  11. 


between  the  screw  and  nut  or  tapped  hole,  work  which  will 
pass  inspection  by  the  gages  will  interchange  in  use,  and  thus 
the  desired  result  will  be  attained. 

Where  expensive  special  tools  are  not  available  good  results 
can  be  obtained  by  measuring  the  diameter  with  an  ordinary 
screw-thread  micrometer  shown  in  Fig.  14,  and  the  lead,  with 
the  lead-measuring  indicator,  shown  in  Fig.  15.     By  the  com- 


«m 


SECTION  A  a 


SECTION   C-D 


Fig.  9     Combined  Lead-  and  Diameter-Measubing   Gage,    with   Compound   Levers 


Fig.  10    Combined  Lead-  and  Diameter-Measuring  Gage,  with 
Micrometer  and  Lever  Indicator  Readings 

The  variations  in  both  cases  are  read  on  the  dial  indicators  in 
thousandths  of  an  inch.  Indicators  must  be  set  to  a  standard 
before  testing  the  woi-k.  An  adjustable  block  may  be  set  by 
a  veiTiier  or  micrometer  so  that  work  resting  on  it  will  have 
its  center  line  in  line  with  the  gage  points. 

In  Figs.  12  and  13  is  shown  the  type  of  gages  now  generally 
in  use  for  measuring  screw  threads.  Gfages  of  this  type  do 
not  determine  the  combined  error  of  lead  and  diameter,  but 
are  satisfactory  for  many  classes  of  work.  If  the  thickness 
or  length  of  gage  is  made  to  correspond  with  the  length  of  fit 


Fig.  11     Gage  with  Dial  Indicator  Readings 

l)ined  use  of  gages  shown  in  Figs.  14  and  15,  it  can  readily 
be  determined  whether  the  work  will  come  within  the  triangu- 
lar zones  on  the  tables,  and  thus  pass  inspection. 

Another  lead-measuring  instrument  is  shown  in  Fig.  16. 
This  uses  a  commercial  test  indicator  for  noting  the  variations 
from  correct  lead. 

Fig.  17  shows  a  simple  gage  wliich  might  be  provided  at 
small  expense  where  a  block  of  a  thickness  of  about  one  or 
one  and  one-half  diameters  is  tapped  at  one  end  for  approxi- 
mately standard  pitch  diameter  and  correct  lead,  while  the 
other  end  is  made  thin  and  tapped  under  standard  pitch  diam- 
eter so  as  to  be  used  as  a  rnininuim-diameter  gage.  A  screw 
which  will  pass  through  the  standard  or  thicker  gage  but  will 
not  pass  throuo'h  the  thin  gage  may  be  presumed  to  be  within 
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the  required  limits  of  tolerances  for  variation  in  both  lead  and 
pitch  diameter. 

Many  other  designs  of  measuring  instruments   have  been 
submitted  to  the  committee,  having  points  of  excellence,  but 


for  U.  S.  S.  taps,  nuts  and  screws;  while  Tables  21  and  22 
give  inspection  limits  for  taps  and  screws,  with  the  varying 
allowance  in  lead  for  different  diameters  within  the  limits 
si^eeified. 


Fic.  1-     I'LUG  Cage 


Fig.  13     King  Gage 


Fig.  14     Scbew-Thbead  Micrometer 


DEFINITION'S   AND   SYMBOLS 

The  letter  symbols  given  below  are  those  recommended  by 
the  U.  S.  Bureau  of  Standards : 

Allowance.  Variation  in  dimensions  to  allow  for  different  qualities 
of  fit. 

Angle  Diameter.     Same  as  pitch  or  effective  diameter. 

Angle  of  Thread,  "A."  The  total  or  included  angle  between  the 
sides  or  slopes  of  a  thread,  in  a  plane  passing  through  the 
axis  of  the  screw  or  nut. 

Clearance.     The  space  between  a  screw  and  a  threaded  hole. 

Clearance  Angle.  Allowance  on  the  angles  or  slopes  of  the  thread 
for  screw  threads  to  fit  together. 

Clearance.  Bottom.  Allowance  or  space  at  bottom  of  a  thread  to 
prevent  a  bearing  at  this  point  and  to  provide  space  for  dirt. 

Clearance,  Outside.  Allowance  between  outside  diameter  of  screw 
and  bottom  of  tapped  hole. 

Core  Diameter,  "  K."  English  term  for  the  root  or  bottom  diam-- 
eter  of  a  screw  and  the  small  diameter  of  a  nut.  In  the  case 
of  the  nut  it  is  measured  between  the  crests  of  the  thread.  See 
Root  Diameter. 

Crest.  English  term  for  the  top  or  most  prominent  part  of  a 
thread,  whether  on  the  screw  or  in  the  nut. 

affective  Diameter,  "  E."  English  term  for  pitch  diameter  and  de- 
fined as  the  length  of  a  line  drawn  through  the  axis  and  at 
right  angles  to  it,  measured  between  the  points  where  the  line 
cuts  the  slopes  of  the  thread. 

External  Diameter,  "  D."  Same  as  full  diameter  or  outside  diam- 
eter. 

Finger  Fit.     Where  the  screw  fits  the  tapped  hole  so  as  to  just  be 

screwed  in  with  the  fingers. 
Floic  of  Thread.     The  movement  of  metal  in  a  screw  or  nut.  or 

both,  when  screwed  together  by  force,  to  fit  in  spite  of  an  error 

in  lead. 
Flute.    The  groove  cut  in  laps  and  reamers  to  form  cutting  edges 

and  to  allow  room  for  chips. 
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Fig.  15    Lead-Measueing  Gage 


Fig.  16     Lead-Measuking  Gage  with  Indicator  Reading 


it  has  been  thought  best  here  to  show  simply  typical  and  sug- 
gestive designs  which  can  be  developed  in  detail  to  suit  par- 
ticular needs. 

Tables  19  and  20  give  minimum  and   maximum  diameters 


i'ranldin  Institute  Thread.  The  form  of  thread  adopted  by  The 
Franklin  Institute  in  1801.  It  is  a  60-deg.  angle  thread  with 
Vs  of  the  vertical  height  cut  from  the  top  and  filled  in  at  the 
bottom.     It  is  not  confined  to  any  special  series  of  pitches. 

Full  Diameter,  ''  D."     English  term  for  outside  diameter. 
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Gage,  Check  or  '.'/itcA-ii/;/.     Gage  for  oheckiug  or  testing  other  gages. 

Gage,  Limit.  A  gage  for  insuring  that  any  given  dimension  is 
within  the  tolerance  laid  down  for  the  class  of  work  to  be  pro- 
duced. 

Gage.  Master.  A  gage  which  is  Ueiit  as  a  standard,  solely  for  com- 
paring reference  gages. 

Gage.  Reference.  A  gage  used  by  the  manufacturer  and  liy  which 
the  workman's  gage  is  tested.    A  copy  of  the  Master  Gage. 

Gage,  Shop  or  M'orkman's.  A  gage  used  by  the  workman  in  every- 
day practice.     It  is  tested  by  or  with  the  Reference  Gage. 

Gage,  Standard.     English  term  for  Master  Gage. 

Land.  The  space  between  flutes  on  a  tap  or  reamer.  It  includes 
the  cutting  edge  and  the  supporting  metal  behind  it. 

Lead,  "  L."  The  distance  a  screw  advances  in  one  turn.  In  a 
single-thread  screw  this  is  the  same  as  pitch. 

Lead,  !^ormal,  "  L."     Correct  lead. 

Lead  per  Inch.  The  lead  multiplied  by  its  reciprocal.  For  a  per- 
fect thread  this  equals  one  inch. 

Limits.  T\vo  sizes  e.xpressed  by  positive  dimensions,  the  larger 
being  termed  the  ma.ximum.  and  the  smaller  the  minimum, 
limit. 

Limit  Gage.     See  Gage,  Limit. 

Outside  Diameter,  "  D."  Diameter  on  the  outside  of  the  thread. 
External  or  full  diameter. 

Pitch.  I'he  distance  from  a  given  point  on  one  thread  to  a  similar 
point  on  the  next  thread,  along  the  axis  of  the  screw.  The 
same  as  lead  for  a  single  thread.  The  reciprocal  of  threads 
per   inch. 

Pitch  Diameter,  "'  E."  Same  as  effective  diameter.  Also  defined  as 
the  diameter  of  a  screw  at  a  point  midway  of  the  depth  of  the 
thread.  Equal  to  the  outside  diameter  less  the  depth  of  one 
thread.     This  depth  equals: 

0.866  T-      T-    c    c  0.649.5 


Depth  =  ■ 


I  (.040327 


Radius  of  top  and  bottom  = 


O.H731!9 


For  "  V  "'-threads  = 


For  r.  S.  S.  = 


Thds.  per  inch  ''  "■  ~'         Thds.  per  inch 

h'dicf.    The  reduced  diameter  behind  the  cutting  edge  of  a  tap. 
Hoot.     Bottom  or  smallest  diameter  of  thread,   v.-hether  in  screw 

or  nut. 
h'oot  Diameter,  "  K."     The  smallest  diameter,  wliether  for  a  screw 

or  in  a  nut. 


Angle 


Fig.  17     Cheap  Gage  for  Temporary  Use 

Top 

"^A/VVV\.fv 

is       ■§'£ '^ii— . 


Fig.  is     Diagrams  Showing  Elements  of  Thread 

Slope  of  Thread.  The  angular  part  which  connects  the  large  and 
small  diameters  of  a   thread. 

Standard  Gage.  English  term  for  Master  Gage.  (See  Gage, 
Master. ) 

Thread,  Modified  "  V."     A  form  of  thread   having  a  GO-deg.  angle 
and  such  that  if  carried  to  a  sharp  point  it  would  measure  to 
the  nominal  size,  but  with  the  top  or  bottom,  or  both,  modified 
usually  by  being  flattened  according  to  conditions  or  individual , 
ideas. 

Thread,  V.  S.  S.  The  standard  adopted  by  the  United  States  Gov- 
ernment, which  uses  the  Franklin  Institute  form  of  thread 
with  a  definite  pitch  for  each  diameter.  (See  Franklin  In- 
stitute Thread.) 

Thread.  "  V."  A  form  of  thread  having  a  60-deg.  angle  and  sharp 
at  top  and  bottom.  Impossible  in  practice  and  always  more 
or  less  modified,  whether  intentionally  or  not. 

Thread,  M'hitworth.  A  thread  having  a  55-deg.  angle  and  a 
rounded  top  and  bottom.     The  proportions  are  : 


Thds.  per  in.  '"  Thds.  per  in. 

'J'liread  M iirontrtcr.  A  micrometer  caliper  with  special  points  for 
measuring  the  pitch  or  angle  diameter  of  the  screw. 

'Threads  per  Inch,  "  n."     Number  of  threads  in  one  inch  of  length. 

Tolerance.  The  allowable  variation  in  size,  equal  to  the  differ- 
ence between  the  minimum  and  maximum  limits. 

Turns  per  Inch.  "  N."  The  number  of  turns  required  to  advance 
one  inch.  Equal  to  the  threads  per  inch  of  a  single-threaded 
screw. 

Wrench  Fit.  Where  the  screw  fits  the  tapped  hole  so  tightly  as 
to  require  ,T.  wrench  to  screw  into  place.  Used  for  cylinder 
studs  in  steam  engines  and  for  similar  work. 

Respectfully  submitted, 

Luther  D.  Burlixgajie,  Chairman 

Ellwood  Burdsall 

Frederic  G.  Coburn 

Fred  H.  Colvin 

A.  A.  Fuller 

James  Hartness 

Will  R.  Porter 

Frank  0.  AVell.s 

w.u^ter  f.  worthington 

Chaeles  D.  Young 

Committee  on  Tolerances  in 
Screiv  Thread  Fits 

Errata 

Table  7,  second  line  of  "  Note  " :     For  i^"  read  1§". 

Table  9,  Limits  on  Pitch  Diameter  at  Perfect  Lead :  Under 
"  Screw  or  Bolt  "  read  0.7992  min.  instead  of  0.8012  min. 

Table  18,  Allowable  Error  in  Lead  per  Inch  for  Actual  Pitch 
Diameter :  Under  column  headed  "  Tapped  Hole  "  read  ±  0.0013 
instead  of  ±  0.0012. 


The  Food  Administration  has  recently  issued  a  message  urg- 
ing conserA'ation  of  ammonia.  During  1918,  it  is  stated,  the 
Government  should  have  for  munitions  alone  20,000,000  lb.  of 
ammonia  more  than  it  is  possible  to  make  by  working  all  the 
plants  producing  ammonia  in  this  country  to  their  maximum 
capacity. 

This  shortage  will  be  greatly  increased  by  the  ammonia  that 
Avill  be  furnished  ice-making  and  refrigerating  plants,  but  it 
is  hoped  that  by  appealing  to  the  patriotism  and  business  sense 
of  all  ammonia  users  and  urging  them  to  stop  all  waste  and 
leakage,  the  usual  consumption  may  be  curtailed  to  such,  an 
extent  as  wUl  permit  at  least  the  most  efficient  plants  to  run; 
particularly  where  natural  ice  is  not  available. 

The  returns  lately  received  show  that  much  ammonia  loss  is 
avoidable.  Many  plants  use  less  than  one-twentieth  of  a  pound 
per  ton  of  ice  made;  while  others  use  from  one-half  to  one 
pound  per  ton.  The  same  inexcusable  waste  is  found  in  many 
refrigerating  plants.  The  only  reason  that  can  be  given  for 
permitting  the  enonnous  waste  and  expense  to  continue  at 
some  jdants  is  that  the  management  has  not  informed  itself  as- 
to  what  is  a  reasonable  consumption  and  the  operating  force 
is  indifferent  about  leaks  that  might  easily  be  stopped  but  are 
allowed  to  continue. 

A  saving  of  '25  per  cent  in  the  ammonia  consumption  of  ice 
and  refrigerating  plants  would  mean  several  million  pounds 
annually  for  munitions.  Each  pound  will  make  twenty  hand 
grenades.  Late  returns  show  this  saving  can  be  accomplished 
if  all  will  stop  the  leaks. 

The  Ford  Administration  has  also  given  out  figures  showing 
that  ill  one  ton  of  garbage  there  is  sufficient  glycerin  to  make 
the  explosive  charge  for  fourteen  75-mm.  shells,  enough  "  f attj' 
acid  "  to  manufacture  75  lb.  of  soap,  fertilizer  elements  to  grow 
8  bu.  of  wheat,  and  a  score  of  other  valuable  materials  essential 
ill  munitions  manufacture. 
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ONE  of  the  papers  presented  at  the  h;eeond  General  Ses- 
sion of  the  Spring  Meeting  at  Worcester  which,  by 
reason  of  the  keen  interest  now  tahen  in  matters  relat- 
ing to  the  subject  of  flight  and  the  novel  ideas  advanced  by  the 
author,  drew  forth  much  illuminating  discussion,  was  that  by 
Prof.  Morgan  Brooks,  on  Air  Propulsion. 

In  this  paper,  an  extended  abstract  of  which  was  printed  in 
The  Journal  for  May  (p.  390),  the  author  describes  ex- 
periments with  propellers  showing  that  the  accepted  screw 
theory  of  air  propulsion  does  not  accord  with  the  facts.  In 
these  experiments  air  was  impelled  by  a  propeller  at  a  speed 
approaching  twice  the  screw  advance  for  small  blade  angles, 
hence  the  theory  of  reflection  or  batting  action  should  replace 
the  screw  theory.  Thrust  is  shown  to  be  due  in  greater  degree 
to  velocity  and  less  to  blade  disk  area  than  is  commonly  sup- 
posed. 

In  presenting  the  paper  Professor  Brooks  said  that  al- 
though the  facts  stated  seemed  impossible  to  many,  their  es- 
sential accuracy  could  be  absolutely  depended  upon.  The 
substitute  reflection  theory  advanced  he  offered  without  claims 
as  to  its  correctness,  but  as  a  suggestion  open  to  criticism  and 
alteration. 

Those  contributing  to  the  discussion  were  N.  W.  Akimoft', 
C.  W.  Howell,  G.  DeBothezat,  Dr.  S.  W.  Stratton,  L.  R.  Gul- 
ley,  J.  C.  Hunsaker,  M.  B.  Sellers,  Lieut.-Col.  J.  S.  Vincent, 
W.  C.  Durfee  and  H.  P.  Hagen,  whose  remarks  immediately 
follow. 

AIR  PROPULSION 

Discussion  of  Paper  by  Prof.  Morgan  Brooks 

N.  W.  Akimofp  (written).  Professor  Brooks'  paper  will  be 
welcomed  by  the  profession  only  in  so  far  as  it  represents  a 
sincere  opinion,  purely  subjective,  of  that  capable  engineer. 
In  itself  the  paper  is  open  to  grave  objections.  The  theory 
proposed  apparently  contemplates  an  infinite  space  of  30  in. 
vacuum,  in  which  floats  one  particle  of  air,  how  large  is  so  far 
unknown.  The  propeller  blade  runs  into  it  and,  in  turn,  ex- 
periences a  little  reaction,  although  the  particle  feels  it  much 
more  than  the  blade  itself.  Splendid !  but  what  becomes  of  the 
hydrodynamics  of  this  delicate  problem?  All  propeller  theories 
that  are  based  on  sujaposing  that  the  air  is  a  material  aggrega- 
tion of  sepai-ate  particles  are  absolutely  worthless:  the  screws 
built  according  to  such  theories  are  as  likely  to  give  84  per 
cent  as  48  per  cent,  because  the  very  foundation  is  shaky. 

The  least  unsatisfactory  theory  of  propellers  is  that  which 
takes  into  consideration  the  vortex  theory  of  sustentation. 
Lanchester  claims  priority  to  the  idea,  although  many  other 
scientists  of  not  quite  so  great  repute  also  claim  to  have  dis- 
covered it  first.  (See  A  Review  of  Hydrodynaniical  Theory, 
etc.,  by  J.  S.  Hunsaker,  International  Engineering  Congress, 
San  Francisco,  September  1915.) 

He  who  looks  into  the  vortex  theorj'  of  sustentation  will  at 
once  abandon  theories  about  air  particles  as  related  to  pitch 
or  slip.  Here  the  lift  is  made  dependent  upon  a  certain  sec- 
tion constant,  called  circulation,  and  is  equal  to  density  times 
circulation  times  velocity  ad  infinitum.. 

The  projjeller  blade  can  also  be  considered  as  a  set  of  regu- 
lar wing  sections,  saN',  RAP-G,  or  whatever  they  are,  for  which 
the  "  circulation  ''  is  either  known  or  can  be  calculated.  This 
has  been  done  with  satisfactorv  results;  the  trouble  is  that  all 


such  methods  require  a  little  knowledge,  which  certainly  is  most 
unfortunate;  what  we  would  like  to  have  is  a  pocket  book,  or 
a  table  of  some  sort,  but  it  does  not  work  that  way.  Highly 
delicate  is  the  confounded  science  of  hydrodynamics! 

Fig.  3  of  Mr.  Brooks'  paper  looks  unusual ;  it  has  very  likely 
been  drawn  by  inference  and  not  as  a  result  of  calculations. 

The  subject  of  static  tests  as  a  basis  for  judging  of  what  the 
dynamic  pull  will  be,  is  one  of  extreme  difficulty,  and  here 
again  the  vortex  theory  is  the  only  hope. 

For  the  estimation  of  what  the  static  pull  will  l)e  within, 
say,  15  per  cent  or  so,  the  writer  has  recently  proposed  the 
following  crude  formula :  Static  pull  in  lb.  =  »"Z»y2750. 
(Aviation,  1917.)  This  appears  to  serve  the  purpose,  but  only 
within  the  prescribed  limits;  to  estimate  the  pull  of  a  screw 
is  about  the  same  as  to  build  a  helicopter  screw — a  difficult 
problem. 

Charles  W.  Howell'  (written).  Recognition  must  be  ac- 
corded the  superspeed  or  acceleration  theory  so  ably  set  forth 
by  Professor  Brooks,  if  it  is  desired  to  clear  away  the  miscon- 
ception existing  as  to  the  result  of  the  application  of  power 
to  a  rotating  element  having  angularly  disposed  surfaces  to 
produce  useful  work  in  such  a  light  and  elastic  medium  as  air, 
and  if  it  is  also  desired  to  reduce  the  proposition  to  an  exact 
status  so  that  better  working  formulae  may  be  had. 

Superspeed,  as  Professor  Brooks  states,  is  not  readily  ob- 
served in  a  static  test  of  a  two-blade  propeller,  but  conversely 
may  be  directly  observed  in  translational  or  flying  tests  of  con- 
ventional airplanes,  which  have  frequently  been  observed  to 
fly  a  greater  distance  in  unit  time  than  the  revolutions-times- 
pitch  design  of  their  propellers  should  fly  them.  Were  this 
phenomenon  confined  to  airplanes  flying  with  the  wind,  we 
might  assume,  with  reason,  that  it  was  merely  the  product  of 
pitch  minus  slip,  plus  the  velocity  of  the  wind,  but  as  the 
phenomenon  may  be  observed  to  occur  in  substantially  inert 
air  and  to  a  lesser  degree  in  flying  against  moderate  wind,  it 
can  only  be  explained  iu  terms  of  velocity  and  impact — i.  e., 
superspeed. 

The  air  structure  shown  in  Fig.  3  is  quite  characteristic  of 
those  produced  under  static  tests  by  propellers  of  screw-pitch 
design.  It  has  been  observed,  however,  to  vary  radically  under 
ying  conditions,  a  beautifully  clear  example  being  shown  by 
a  screw-pitch  propeller  driven  by  a  Gnome  motor.  This  is  a 
rotating-cylinder  motor  lubricated  by  castor  oil,  which  fre- 
quently causes  black  smoke  to  be  emitted  from  the  exhaust 
ports.  This  smoke  does  not  take  the  form  of  a  rotating,  con- 
tracting swirl,  but  forms  into  two  ribbons  or  pennants  which 
do  not  rotate  but  appear  to  change  position  with  variation  of 
motor  speed. 

It  has  also  been  noted  that  propellers  differing  from  the 
conventional  screw-pitch  design  will  set  up  various  forms  of 
air  structures.  One  has  been  observed  to  create  a  column  sub- 
stantially parallel  and  with  small  tendency  to  rotate.  This 
would  appear  to  approach  the  ideal  condition,  as  it  indicates 
a  reduction  of  interference  losses;  that  is,  maximum  accelera- 
tion or  superspeed  has  occurred. 

Experimental  research  with  small  model  propellers  appeals 
to  indicate  that  the  air  structure  formed  is  influenced  largely 
by  the  design  of  the  rear  or  leaving  edge  of  the  propeller  blade 
and  may  have  a  strong  bearing  on  its  efficiency,  because  the 
smaller   the   interferencfe   with   or   the   mixing   of   the   super- 
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t>I)ei'ded  iiir  particles,   the   more  parallel   will   l)e  the  lines  of 
force  and  the  greater  the  efficiency. 

May  I  venture  to  suggest  the  term  "  acceleration  "  as  more 
indicative  of  the  physical  result,  and  to  express  the  opinion 
that  the  problem  can  be  reduced  to  a  precise  condition  and 
understanding  l)y  throwing  out  all  considei-ations  of  screw  and 
pitch  and  considering  velocities  and  impact  only? 

G.  De  Bothezat  (written).'  The  following  may  serve  as  a 
basis  for  a  discussion  of  the  flow  of  a  fluid  along  a  section  of 
a  propeller  blade.  Let  it  be  assumed  that  we  know  exactly  the 
direction  along  which  the  flowing  fluid  reaches  a  section  of  the 
blade  (this  theory  determines  exactly  this  direction).  The  fol- 
lowing phenomena  have  then  to  be  considered :  If  the  fiow 
reaches  the  blade  section  with  a  velocity  IF,,  it  leaves  it  with 
a  velocity  TT'„  ( Fig.  1 ) ,  which  differs  from  TK,  in  magnitude 
(slightly)  and  in  direction. 

At  the  points  of  contact  of  the  fluid  with  the  blade  section 
there  take  place  several  quite  complex  phenomena  of  shocks 
and  eddy  formations.  If  the  angle  at  w'hich  TT\  strikes  the 
section  of  the  blade  is  sufficiently  small,  then  in  the  first  ap- 
proximation and  using  the  terminology  adopted  in  Professor 
Brooks'  paper,  TF,  is  reflected  on  to  the  plane  pp  (Fig.  2) 
noinial  to  the  resultant  of  pressure  R  exerted  by  the  lowing 
fluid  on  the  section  of  the  blade  under  consideration.  As  a 
rule,  this  plane  pp  is  not  parallel  to  the  chord  cc  of  the  sec- 
tion, but  for  small  angles  of  attack  (but  not  extremely  small) 
the  angle  between  cc  and  pp  is  not  large.  This  apjtlies  only 
to  small  angles  of  incidence  l)etween  TF,  and  the  section  under 
consideration,  and  is  correct  only  in  the  first  approximation, 
though  sufficiently  correct  for  practical  purposes. 

I  have  arrived  at  this  conclusion  from  a  study  of  the  phe- 
nomena of  flow,  and  this  is  only  an  attempt  to  indicate  more 
precisely  the  direction  of  the  plane  of  reflection  experimentally 
discovered!  by  Professor  Brooks.  But  there  is  more  to  it.  As 
the  incidence  of  W^  with  respect  to  the  section  increases,  then, 
from  a  certain  moment  on,  the  flow  of  the  fluid  in  the  rear  of 
the  section  ceases  to  be  permanent,  and  eddies  are  formed  to 
the  rear  of  the  section  ( Fig.  3 ) .  This  fact  is  beyond  all  doubt, 
and  is  confirmed  by  numerous  experimental  investigations,  as, 
for  example,  those  carried  out  at  Teddington.  In  such  a  ease 
it  is  more  diffleult  to  speak  of  the  direction  of  the  reflected  air 
current,  and  it  becomes  necessary  to  introduce  the  conception 
of  a  current  equivalent  to  the  complex  system  of  flow. 

It  can  easily  be  seen  how  really  complex  is  this  problem,  but 
the  method  which  I  use  in  my  theory  enables  me  to  take  into 
account  all  the  phases  of  the  phenomena  of  flow  without  hav- 
ing to  resort  to  any  simplifying  assumptions.  However,  before 
I  can  explain  how  I  attained  this  result,  I  have  one  more  re- 
mark to  make. 

Let  us  consider  a  section  of  the  blade  which  the  air  current 
strikes  successively  in  the  directions  TF,,  TF„,  IF,  and  W^  (Fig. 
4).  The  lirst  resultants  of  the  fluid  pressure  will  be  respective- 
ly /i',,  R.,,  R.J  and  R„,  which  means  that  as  the  incidence  of  TF 
with  respect  to  the  section  of  the  blade  decreases,  the  resistance 
of  R  comes,  so  to  si)eak,  to  lie  in  the  section,  and  finally  a 
moment  arrives  when  IT'  and  R  have  the  same  direction.  At 
that  moment  R  has  no  component  in  a  direction  normal  to  IT'. 
I  call  zero  plane  (zero  straight  line  on  the  section)  the  plane 
containing  R„  and  TT';,  when  the  component  of  R  normal  to  TF 
is  zero.  This  zero  line  is  located  as  indicated  in  the  figure  for 
nearly  all  sections  of  a  propeller  blade,  and  the  angle  which  the 
zero  line  makes  with  chord  cc  (Fig.  5)  depends  on  the  profile 


of  the  section  and  may  reach  values  in  excess  of  10  deg.  For 
the  majority  of  sections  which  I  have  examined  this  angle  is 
comprised  between  3  deg.  and  12  deg. 

When  it  is  desired  to  compare  a  section  of  the  blade  to  a 
thin  ideal  jilane  (geometric),  it  is  of  the  utmost  importance 
that  the  start  should  be  made  from  the  zero  line  and  that  all 
the  characteristics  of  the  section  should  be  referred  to  it.  Thus, 
the  incidence  or  angles  of  attack  should  be  measured  only  from 


Fig.  1 


Fig.  2 


.■w^ 


Fig.  3 


R3-^ 
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Fig.  4 

this  zero  plane.     Likewise  the  pitch  of  the  sections  should  be 
measured  from  the  zero  line  and  not  from  the  chord. 

The  greater  part  of  all  misunderstandings  concerning  pro- 
]iellers  are  due  to  this  fact.  In  Fig.  6,  r  is  the  distance  from  the 
axis  of  the  propeller  of  the  section  under  consideration ;  H  is 
the  pitch  measured  from  the  zero  line,  TF  the  velocity  of  the 
flow  of  fluid  as  it  reaches  the  section  under  consideration.  I 
call  the  pitch  77  when  measured  in   the  way  indicated  above 
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effective  pitr-h  as  oj^posed  to  the  geometric  or  constructive 
pitch  measured  from  the  chord.  Only  the  effective  pitch  can 
be  considered  as  the  geometric  and  real  characteristic  of  the 
propeller,  and  the  author  fully  agrees  with  Professor  Brooks 
in  that  the  only  possible  definition  for  slip  is 

_  H  —  (r/N)  _  V 


■where  V  =  velocity  of  translation 
N  =  number  of  revolutions 
H  =  effective  pitch. 


Ve/oci-f-t/  of 
Translation 
yof  Propeller 


Fig.  .5 


il    VilocifLj  of  Rotation 


Fig.   n 


Fig. 


It  is  the  effective  pitch  which  should  be  taken  in  measure- 
ments. The  elective  pitch  is  always  greater  than  the  construc- 
tive pitch,  and  that  is  why  if  for  H  in  the  above  formula  were 
taken  the  values  of  the  constructive  pitch,  it  might  happen 
that  negative  values  would  be  obtained  for  the  propeller  slip 
s,  which  is  contrary  to  reason.  The  effective  pitch,  on  the  other 
hand,  always  gives  positive  values  for  s  and  the  consideration 
of  the  effective  pitch  K  is  aU  that  is  necessary  in  order  that 
the  difficulties  in  the  way  of  understanding  the  exact  results 
of  the  experiments  of  Professor  Brooks  should  disappear  com- 
pletely. 


Let  us  consider  the  fluid  stream  generated  by  the  rotation 
of  a  propeller;  in  particular,  the  case  of  a  propeller  rotating 
on  a  stationaiy  basis  (the  following  reasoning  is,  however, 
perfectly  general). 

I  designate  by  S.  (Fig.  7)  the  furthermost  section  to  the  rear 
of  the  propeller  and  by  2ii„  the  velocity  at  one  point  of  that  sec- 
tion. 2i'„  is  the  velocity  of  the  fluid  parallel  to  the  axis  of  rota- 
tion at  the  given  point  and  2r"(jD"  is  the  tangential  component 
of  this  velocity.  The  real  movement  of  the  fluid  is  obviously 
helicoidal. 

I  show  elsewhere  that  the  section  S  in  which  the  velocities 
of  the  fluid  are  v^'  and  r(i>^,  that  is,  exactly  one-half  of  the 
velocities  at  the  section  S^,  must  be  located  necessarily  in  the 
front  part  of  the  propeller  and  at  a  certain  distance  from  it. 
The  jiropeller  is,  therefore,  necessarily  comprised  between  the 
sections  S  and  S^.  The  section  S^  is  that  which  the  eddy 
phenomena  created  by  the  propeller  have  already  ceased  to 
exist  and  the  flow  of  air  has  become  regular  once  more.  The 
flow  ahead  of  S  is  also  regular,  and  my  theory  gives  the  exact 
values  of  the  velocities  v„  and  riu^  (or  2i',  and  2r"  (i)„). 

The  following  are  the  values  above  referred  to : 

v„  =  rfi,;„tan  (jp  -f  ^„) 
'o„  =  2fi„?„tan=(.^o -!-/?„) 

These  formulae  will  show,  in  the  first  place,  in  accordance 


Fig.  S 

with  the  experiments  of  Professor  Brooks,  that  the  ratios  v„/  Ha 
and    o)„/n„    are    indeiaendent    of    the    number    of    revolutions 


iV 


In  these  formulce 


y2A21/(2i;,')  = 
fi..Ar„       = 
tan  iip  —  i 


tan  (^+/3J[l-f2tan(^,  — jj  tan  (^  + (i„)] 
and  with  i^  secured  from  this  ratio,  we  have 
_    nb  2sin'C(^  —  h) 

2OTr 


fcf  cos  (^ -fj8„) 

These  foi-mute  contain  by  implication  the  fact  that  the  veloc- 
ity at  a  certain  point  in  the  fluid  depends  only  upon  the  char- 
acteristics of  the  section  of  the  propeller  blade  swept  over  by 
the  fluid  stream  passing  at  that  point,  which  is  tnie  as  long  as 
the  radial  velocities  are  negligible. 

In  these  formula  A§„  and  AC„  are  the  thrust  and  partial 
couple  which  correspond  to  the  section  of  the  blade  under 
consideration  and  A3/  is  the  fluid  mass  which  in  a  unit  of  time 
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passes   across  the  annular  space  swept  over  by  the  section 

under  consideration. 

Let 

(p  =  the  angle  of  inclination  of  the  zero  line  of  the  section 
under  consideration  on  the  plane  of  rotation 

i„=  angle  of  attack 

ki  and  j3„  are  the  aerodynamic  characteristics  of  the  section 
under  consideration  (Fig.  8) 

n  —  the  number  of  blades 

b  =  the  width  of  the  blades 

nb  =  the  total  width. 

These  formula  for  «„  and  w„  show  again  that  the  fluid  stream 
generated  by  the  rotation  of  a  fixed-base  propeller  is  geomet- 
rically similar  to  itself,  independently  of  the  velocity  of  rota- 
tion of  the  propeller,  and  the  rear  angles  of  attack  «'„  are  inde- 
pendent of  the  value  of  i2„-  The  values  of  the  angles  \  depend 
only  on  the  shape  of  the  blade  and  its  pitch. 

I  have  already  by  experiments  confirmed  the  values  of  \\ 
and  ii\  given  by  my  theory. 

S.  W.  Stratton  '  (written).  The  type  of  propeller  em- 
ployed by  Professor  Brooks  in  his  experimental  work  differs 
so  widely  from  the  types  in  actual  use  that  the  extent  to  which 
the  air-bat  concept  can  be  applied  to  propeller  design  cannot 
be  foreseen.  The  new  viewpoint  is  stimulating  and  suggestive, 
and  especially  welcome  in  connection  with  airplane  propellers, 
where  it  is  diflScult  to  visualize  what  is  actually  taking  place. 

L.  R.  Gullet  (written).  It  was  the  writer's  good  fortune 
to  observe  a  few  of  the  tests  made  by  Professor  Brooks,  the 
results  of  which  form  the  basis  of  this  paper.  On  first  ex- 
amination, the  most  evident  proof  of  the  superspeed  effect  was 
the  result  obtained  from  the  air  helix  or  propeller  arranged 
with  short  blades  of  such  width  that  the  entire  circumference 
of  the  propeller  was  covered. 

This  arrangement  prevents  inert  air  from  passing  through 
the  propeller,  and  would  normally  be  an  ideal  condition  for 
screw  action  as  applied  to  hydraulic  propellers.  Anemometer 
tests,  however,  proved  that  the  air  was  driven  from  the  pro- 
peller in  a  reducing  stream  at  a  velocity  in  excess  of  the  cal- 
culated amount  derived  from  blade  pitch  and  rotational  speed, 
while  the  approaching  air  was  drawn  in  radially  toward  the 
propeller. 

The  results  clearly  indicate  the  reflecting  action  of  air,  due 
no  doubt  to  its  volumetric  elasticity,  and  it  would  seem  that 
further  I'esearch  should  develop  data  of  value  not  only  in  the 
design  of  propellers,  but  also  in  improving  wing  action,  and 
possibly  reducing  head  resistance  of  the  stationary  parts  of 
the  airplane. 

J.  C.  HuisrSAKER"  (written).  Professor  Brooks'  statement 
in  his  introductory  paragraph  that  "  the  accepted  theory  of  air 
propulsion  does  not  accord  with  the  facts,"  is  not  substantiated 
in  his  paper. 

The  aerofoil  theory  as  set  forth  by  Lanehester  and 
Drzewiecki,  and  now  commonly  used  for  the  design  of  pro- 
pellers, requires  no  assumption  as  to  how  an  aerofoil  element 
obtains  its  thrust,  but  bases  the  evaluation  of  this  thrust  on 
actual  aerodynamic  tests.  Professor  Brooks  in  his  paper  makes 
an  issue  of  the  fact  that  calculated  and  actual  propeller  per- 
formances do  not  agree.  This  may  well  be  accounted  for  by 
the  necessary  approximations  made  in  design  regarding  in- 
draft and  a  lack  of  definite  knowledge  of  the  action  of  the 
air  at  propeller  tips  and  hub. 


I'rofessor  Brooks'  reflection  theory,  while  it  need  not  con  ict 
with  the  aerofoil  theory,  is  open  to  criticism.  The  assumption 
is  made  that  particles  of  air  act  as  independent  bodies  and  not 
as  parts  of  viscous  fluid,  and  that  they  rebound  from  the 
propeller  blade  without  interfering  with  the  surrounding  air. 
Photographic  investigation  of  the  flow  of  air  around  models 
does  not  show  that  any  rebounding  action  affects  materially  the 
shape  of  the  stream  lines.  Moreover,  a  rebounding  action  from 
the  surface  of  an  aerofoil  is  not  in  accordance  with  Dr. 
Prandtl's  elaborate  experiments  demonstrating  the  existence  of 
"  bounding  layers,"  nor  does  it  harmonize  with  the  "  vortex 
theory  of  sustentation  "  which  has  been  verified  photographic- 
ally. 

In  the  first  paragraph  of  his  paper  Professor  Brooks  says 
that  the  theory  of  marine  propulsion  has  been  transferred  to 
air  propulsion  without  sufficient  regard  for  the  extreme  dif- 
ference in  the  two  fluids  as  to  elasticity.  As  previously  stated, 
the  design  of  a  propeller  is  based  on  aerodynamic  tests  of  the 
particular  blade  sections  employed.  Any  effect  that  elasticity 
of  air  may  have  on  air-propeller  performance  is  accordingly 
taken  care  of  in  the  choice  of  the  proper  blade  section.  There 
is  extensive  experimental  proof  that  within  certain  limitations 
the  same  dynamic  laws  hold  for  water  and  for  air.  Perhaps 
the  most  striking  example  is  afforded  by  a  comparison  of 
photographs  of  flow  of  air  and  water  by  models  (Eden  British 
Report  No.  49).  (In  my  paper  given  before  the  International 
Engineering  Congress,  1915,  I  showed  that  the  compressibility 
of  air  is  mainly  of  theoretical  interest.)  A  comparison  of 
propeller  tests  made  at  the  Navy  Yard,  Washington,  with  tests 
made  by  Dr.  W.  F.  Durand,  shows  that  there  exists  a  close 
agreement  between  propellers  tested  in  water  and  those  tested 
in  air  and  that  it  may  be  sufficient  in  particular  cases  to  apply 
a  correction  only  for  the  ratio  of  densities  as  the  compres- 
sibility of  air  is  not  a  serious  factor.  The  important  effect  of 
viscosity  was  not  considered  in  Professor  Brooks'  paper. 

Regarding  the  conclusions  drawn  by  Professor  Brooks  for 
static  propeller  tests,  the  following  may  be  said: 

No  account  was  taken  in  his  demonstration  of  "  super- 
speed  "  for  the  acceleration  of  the  air  before  coming  in  con- 
tact with  the  propeller  blade.  In  consideration  of  tests  made 
at  the  National  Physical  Laboratory  and  by  Eiffel,  Professor 
Brooks'  theory  does  not  seem  to  warrant  the  neglect  of  "  in- 
draft." 

A  prediction  of  full-flight  performance  from  a  single  static 
test  as  suggested  does  not  take  into  account  the  critical  changes 
which  occur  in  the  thrust  of  a  propeller,  as  the  angle  of  attack 
of  the  blade  varies,  due  to  a  change  in  the  velocity  of  trans- 
lation. It  is  not  clear  how  a  static  test  can  foretell  flying  per- 
formance unless  the  aerodynamic  properties  of  the  particular 
blade  are  known. 

M.  B.  Sellers'  (written).  When  a  propeller  is  constructed 
having  zero  pitch,  that  is,  the  face  or  driving  side  exactly 
parallel  to  the  plane  of  rotation,  and  having  the  usual  cambered 
back,  it  is  found  that  this  propeller  exerts  some  thrust  and 
delivers  a  considerable  blast  of  air.  Of  course,  there  can  be 
here  no  batting  action,  and  yet  we  have  a  blast,  due,  in  my 
opinion,  to  the  fact  that  the  rarefaction  at  the  trailing  edge 
on  the  back  of  the  blade  initiates  an  air  stream.  If  now  we 
try  a  similar  propeller,  but  with  an  appreciable  pitch,  we  find 
that  the  air  stream  now  produced  is  approximately  the  sum  of 
that  due  to  the  cambered  back  plus  that  due  to  the  pitch.  On 
the  other  hand,  if  we  employ  a  propeller  having  a  blade  flat 
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back  and  front,  the  velocity  of  the  air  stream,  correctly 
measured,  will  about  equal  the  geometric-pitch  speed.  It 
would  seem  to  me,  therefore,  that  the  increased  velocity  of  the 
air  stream  obsened  is  not  due  to  batting  action,  but  to  the 
effect  of  the  rounded  back  of  the  blade. 

LiEUT.-CoL.  J.  G.  Vincent'  (written).  I  have  submitted 
this  paper  to  our  propeller  expert,  F.  W.  Caldwell,  and  have 
asked  him  to  give  me  a  brief  report,  which  he  has  done  as 
follows : 

"  We  have  had  some  correspondence  with  Professor  Brooks 
in  regard  to  his  theory  of  propeller  design.  He  seems  to  be 
worldng  under  the  impression  that  we  wish  to  produce  a  noise- 
less ijropeller  regardless  of  its  efficiency. 

"  The  first  model  propeller  submitted  by  Professor  Brooks 
to  the  National  Advisory  Committee  of  Aeronautics  showed  an 
efficiency  of  only  38  per  cent  in  contrast  with  a  model  of 
Professor  Obnstead's  which  showed  an  efficiency  of  89i/2  per 
cent. 

"  Professor  Brooks'  paper  is  interesting  from  a  theoretical 
standpoint,  except  that  he  seems  to  have  drawn  the  wrong  con- 
clusion from  his  investigations.  He  seems  to  be  under  the  im- 
pression that  propellers  with  small  diameters  will  produce 
good  results,  whereas  all  experience  and  all  the  usual  propel- 
ler theories  show  that  under  most  flying  conditions  the  greater 
the  diameter  of  the  jiropeller,  the  better  the  efficiency 
obtained." 

Walter  C.  Durfee  (written).  The  most  interesting  ex- 
planation of  superspeed  as  noted  by  Professor  Brooks  is  in 
terms  of  the  contraction  of  the  jet  or  blast  shown  in  his  Fig. 
3.  It  seems  certain  that  the  velocity  of  flow  actually  among 
the  propeller  blades  cannot  be  great  enough  to  drive  the 
propeller  any  faster  than  it  is  being  driven  by  the  motor, 
unless  the  apparatus  is  acting  as  a  windmill  and  the  driving 
mechanism  acting  as  a  brake.  The  observed  superspeed  then 
is  acquired  immediately  after  passing  the  blades  or  may  even 
exist  to  an  extent  at  the  blades,  but  in  oblique  directions.  The 
contraction  of  the  blast  shown  in  Fig.  3  corresponds  to  a 
doubling  of  the  speed  of  the  propeller  blast  almost  immediately 
after  leaving  the  propeller. 

'  An  interesting  explanation  of  this  contraction  and  accelera- 
tion of  the  jet  speed  may  be  had  without  detriment  to  explana- 
tion in  other  terms  by  trying  to  study  the  action  of  the  jet 
upon  itself.  The  blast  of  a  propeller  of  low  pitch  or  of  many 
blades  is  approximately  a  continuous  jet  or  stream  of  variable 
cross  section.  To  describe  it  we  may  use  the  language  of 
vortex  motion.  It  is  the  same  jet  in  any  language.  At  its 
center  this  jet  contains  a  complicated  system  of  vortex  motion 
corresponding  to  the  internal  rotation  of  the  jet  and  the  com- 
parative lack  of  motion  along  the  central  axis. 

The  outside  surface  or  sheath  of  the  propeller  blast  is  the 
seat  of  a  second  vortex  system  which  is  mainly  responsible 
for  the  velocity  of  the  blast  and  for  the  annulment  of  rotation 
and  velocity  in  external  regions.  This  outer  system,  which 
mainly  determines  tlie  velocity  of  the  jet,  coils  like  a  helix 
around  the  blast,  with  its  origin  at  the  propeller  tips,  much 
like  the  two  serpents  which  coil  about  the  "  caduceus "  or 
winged  wand  of  Hermes,  their  two  heads  beneath  the  wings. 
Imagine  these  two  serpents  or  snakes  to  grow  interminably, 
eontinually  fed  from  the  propeller  blades  and  their  bodies 
rolling  along  as  vortices  between  the  jet  and  the  outer  air. 
Imagine  too  that  every  particle  of  moving  air  is  the  ser\-ant 
of   these   serpents    and    that    the    serpents    themselves    writhe 


with  a  motion  exactly  determined  by  the  influence  of  all  the 
neighboring  coils.  The  result  is  a  simple  example  in  turbulent 
motion.  The  exact  calculation  of  the  motion  of  the  serpents 
or  vortices  is  not  without  importance  if  it  can  be  accomplished. 
The  thrust  of  the  propeller,  for  example,  depends  on  its  angle 
of  attack  against  the  relative  wind,  and  this  relative  wind  is 
the  abject  slave  of  the  serpents  or  vortices  which  feed  on  the 
propeller. 

For  the  purpose  of  studying  the  reason  for  the  contraction 
of  the  jet  as  mentioned  by  the  author  we  may  imagine  that  the 
jet  is  momentarily  made  straight  and  uniform  like  a  pipe,  i.  e., 
uniform  voi'tex  coils  from  end  to  end.  Under  these  conditions 
there  is  a  collajising  motion  at  the  entrance  or  beginning  of 
the  jet  because  the  motion  of  the  air  here  is  due  to  the 
vortices  immediately  in  front  which  roll  inward  as  viewed 
from  the  propeller.  The  velocity  also  in  the  supposed  straight- 
walled  blast  may  be  studied.  A  forward  component  is  pro- 
vided by  all  the  vortex  coils.  Within  the  tube  the  in  uence  of 
these  is  felt  both  in  the  front  and  in  the  rear  of  any  point, 
so  the  velocity  is  greater  inside  than  at  the  entrance  to  the 
tube  where  the  influence  is  only  in  front.  On  the  whole,  the 
action  of  the  jet  upon  itself  is  in  favor  of  a  contraction  near 
the  origin,  and  in  favor  of  somewhat  slower  motion  at  the 
entrance  than  at  a  point  a  little  within  the  jet. 

If  we  could  persuade  a  professional  mathematician  to  "  bell 
the  eat  "  for  us  it  would  indeed  be  a  splendid  achievement  to 
become  able  to  calculate  superspeed  as  Professor  Brooks  has 
suggested  will  some  day  happen.  Until  we  can  get  the  exact 
foi-mulffi  which  he  foresees,  I  think  we  should  congratulate  him 
veiT  heartily  on  providing  us  with  useful  data  on  the  subject 
of  superspeed. 

Mr.  Durfee  prefaced  the  presentation  of  his  written  discus- 
sion by  saying  that  he  wanted  to  defend  Professor  Brooks' 
ideas,  and  to  do  this  the  simplest  way  was  to  explain  practical- 
ly all  the  nine  different  theories  of  the  action  of  the  air  going 
round  a  blade  of  a  propeller.  These  theories  were :  The  Screw, 
Bat,  Vacuum,  Stream-Deflection,  Momentum,  Hydraulic,  Pure- 
ly Mathematical  (with  variations).  Impulse,  or  Side-Pressure, 
and  Vortex,  or  Whirlwind  theories. 

The  screw  theory  assumed  that  air  is  very  nearly  solid,  on 
account  of  its  inertia.  The  propeller  was  assumed  to  screw 
through  it  as  if  it  were  a  block  of  wood.     Next  the  additional 


•  Chief  Engineer,  Airplane  Eugineering  Dept.,  Signal  Corps,  U.  S.  A. 


Fig.  9     Diagbam  Illcstratikg  Test  Cops'ditions  for  a  Wide- 
Bl.vde  Propeller   (Blade  Angle  a  =  .30  Deg.) 

assumption  was  made  that  the  air  is  not  solid,  that  it  has  some 
slip.    This  we  knew  from  experience. 

The  bat  theory  took  account  of  the  motion  of  the  air  after 
it  left  the  blade,  and  if  Fig  9  (Fig.  1  of  the  paper)  were  ex- 
amined, it  would  be  seen  that  the  author  had  shown  the  reac- 
tion against  the  blade  as  perpendicular  to  the  surface.  It  did 
not  make  much  difference  whether  it  was  a  baseball,  or  a  sand 
blast,  or  a  stream  of  air;  there  was  not  much  friction  to  that 
surface   and   the   reaction   was   substantially    normal    to    the 
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surface.  It  bad  to  be.  It  wouki  also  be  uoticed  that  the 
velocity  DO  branched  off  and  became  motion  OE.  In  other 
words,  the  stream  of  air  did  not  lose  much  energy  as  it  went 
past,  and  as  far  as  the  mathematics  showed,  he  saw  no  differ- 
ence whether  it  was  a  baseball  or  a  sand  blast  or  a  stream  of 
air.  There  was  not  much  energy  lost;  the  reaction  had  to  be 
in  about  the  same  direction.  He  thought  the  origin  of  the 
criticism  of  Professor  Brooks'  theory  was  the  feeling  that  if 
air  consisted  of  a  number  of  particles  they  could  not  all  come 
iliiwii  to  the  surface  and  go  back  to  the  same  space.  There 
could  not  be  two  directions  in  the  same  place. 

The  vacuum  theory  was  based  on  experiments  which  showed 
that  the  partial  vacuum  on  the  top  of  the  wing  was  numerically 
larger  than  the  positive  pressure  underneath  the  wing.  The 
difference  in  pressure  held  the  wing  up.  It  was  not  the 
vacuum,  it  was  not  the  pressure;  but  it  was  the  difference  be- 
tween the  pressure  below  and  the  vacuum  above. 

The  stream-deflection  theory  assumed  that  a  stream  or  layer 
of  the  air  came  along  and  struck  the  inclined  jjlane,  i.  e.,  the 
propeller  blade,  and  was  thus  deflected.  The  question  was : 
What  supplied  that  force?  The  trouble  with  the  theory  was 
that  one  had  to  decide  how  big  was  that  stream.  The  active 
stream  merged  into  the  surrounding  air,  and  it  was  necessary 
to  assume  a  stream  and  guess  its  proportions  and  how  it  was 
deflected. 

Exponents  of  the  momentum  theory  said,  "  Never  mind  what 
happens  around  it.  If  the  air  strikes  against  the  blade,  the 
air  is  going  down  behind  it ;  how  fast  it  is  going  down  is  told 
by  the  slope  of  the  blade."  They  calculated  the  weight  of 
air  and  how  fast  the  blade  was  going  down  with  the  weight, 
how  much  impulse  must  have  been  supplied  to  produce  that 
motion,   and   they  obtained  a  result. 

What  he  called  the  hydraulic  theory  of  this  sustentation  was 
this :  Where  the  water  was  going  fast  through  a  venturi  tube 
there  was  a  low  jjressure;  where  it  was  going  slow  there  was 
a  high  pressure.  With  a  thick  wing  such  as  the  author  men- 
tioned, one  could  readily  imagine  that  the  air  went  a  little 
faster  over  the  top  than  over  the  bottom.  Therefore,  from 
the  simple  theory  of  hydraulics  one  could  calculate  where  the 
jiressure  was  low  and  where  it  was  high.  This  pressure  dif- 
ference lifted  the  wing.  The  hydraulic  theory  had  advantages 
when  one  was  calculating  the  action  of  a  propeller  in  a  pipe. 
The  ordinary  theories  could  not  be  used  as  in  the  open  where 
the  air  was  supposed  to  stand  still  and  be  hit;  the  back  pres- 
sures, etc.,  must  be  considered. 

The  mathematical  theory  assumed  a  perfect  fluid :  Find 
what  a  jjerfect  fluid  would  do  and  thus  learn  what  a  real  fluid 
would  do.  Lord  Kelvin  had  said :  "  Here  is  what  a  perfect 
1  uid  will  do.  My  guess  is  that  if  the  air  had  a  little  bit  of 
elasticity  or  a  little  bit  of  viscosity  this  action  would  not  occur 
and  a  totally  dift'erent  action  would  take  jjlace."  Then  he 
proceeded  to  tell  what  it  would  be. 

H.  F.  Hagen  Said  that  the  screw  theory  as  mentioned  in  the 
paper,  with  the  idea  that  a  screw  went  through  a  solid  mass 
either  in  air  or  water,  had  never  been  used  by  any  designer  or 
scientist.  As  originally  presented  by  Rankine,  it  allowed  for 
a  certain  slip.  The  term  slip,  however,  was  rather  unfortunate. 
We  were  accustomed  to  say  that  a  propeller  could  not  do  any 
work  unless  it  had  a  certain  slip,  but  it  would  be  much  better 
to  say  that  a  propeller  could  do  no  work  unless  it  had 
[jroduced  rotation  in  the  direction  of  the  rotation  of  the  screw. 
That  had  been  proved  by  a  number  of  investigators  and  to 
disregard  it  would  be  entirely  incorrect. 

The   vacuum,   stream-deflection,   momentum,    hv<lraulic    and 


mathematical  theories  enumerated  by  Mr.  Durfee  he  thought 
could  all  be  combined  under  the  term  "  stream-line  theory." 
Professor  Brooks'  theory  did  not  take  account  of  the  discharge 
side  of  the  propeller,  and  as  the  speed  of  the  fluid  on  the  dis- 
charge side  was  certainly  faster  than  the  speed  of  the  fluid 
entering,  there  could  be  no  continuity.  That  would  require 
water  to  be  broken  up  into  droplets,  or  air  to  behave  like  a 
cloud  of  non-interfering  dust  particles.  The  chief  objection 
to  this  was  that  air  or  any  other  fluid  did  not  work  that  way. 
Any  one  who  had  ever  observed  the  flow  of  smoke  around  the 
blade  would  have  noticed  that  there  was  only  one  stream  line 
really  that  touched  the  blade — the  others  were  formed  flowing 
around  smoothly. 

Any  propeller  theoi-y  to  be  complete  ought  to  explain  both 
the  action  in  air  and  water.  Both  were  fluids  and  the  differ- 
ence between  them  was  not  one  of  elasticity  but  of  compres- 
sibility. Air  was  comjiressible,  water  practically  non-compres- 
sible. Making  due  allowance  for  compressibility,  density  and 
viscosity  it  should  be  possible  to  predict  the  performance  of 
the  air  propeller  from  that  of  the  water  propeller.  There 
were  questions  as  to  the  latter  regarding  the  shape  of  the 
stern  of  the  vessel,  the  free  surface  of  the  water,  and  the  bot- 
tom, which  all  combined,  so  that  although  the  general  theory 
might  bring  the  two  together  and  reconcile  the  airplane  pro- 
peller and  the  water  propeller,  he  doubted  very  much  whether 
tests  on  water  propellers  could  ever  be  used  for  air  propellers, 
because  although  the  stream  lines  might  be  similar,  yet  it  would 
be  impossible  to  transfer  any  quantitative  results  from  one  to 
the  other. 

Mr.  Hagen  then  entered  into  the  discussion  of  the  air- 
propulsion  theory  propounded  by  Rateau,  which,  he  said,  was 
about  the  most  satisfactory  one  that  had  been  presented. 
Owing  to  time  limitations,  however,  he  was  unable  to  complete 
his  remarks  but  promised   to  present  them  later  in   writing. 


A  FOUNDRY 


COST  AND  ACCOUNTING 
SYSTEM 


Discussion  of  Paper  by  Prof.  W.  W.  Bird 

IN  Professor  Bird's  paper  a  foundry  cost  and  accounting 
system  was  outlined  which  has  been  developed  as  a  result 
of  experiments  carried  on  in  the  commercial  foundi-y  at  the 
Worcester  Polytechnic  Institute.  The  system,  the  author 
stated,  is  giving  good  satisfaction  and  has  been  found  to  be 
thoroughly  reliable  as  a  signal  system.  It  is  based  on  the 
principle  that  the  three  most  important  items  of  cost  are  core 
labor,  molding  labor  and  pounds  of  castings  produced,  and 
that  each  of  the  other  items  of  cost  is  a  function  of  one  of 
these.  All  of  the  work  involved  can  be  done  by  the  regulaf 
clerical  force  of  the  foundry  in  a  small  amount  of  extra  time. 
Written  discussions  of  the  paper  were  presented  by  Benj. 
D.  Fuller,  R.  S.  Denham,  R.  E.  Newcomb  and  M.  J.  House, 
and  it  was  orally  commented  upon  by  Dr.  R.  Moldenke,  Mal- 
colm Libby,  Wm.  L.  Walker  and  William  Kent.  These  discus- 
sions are  given  below. 

Benj.  D.  Fuller'  (written).  The  cost  system  presented 
by  the  author  is  in  the  right  direction  and  probably  satis- 
factory as  an  accounting  guide  for  a  foundi-y  such  as  the  one 
where  it  has  been  applied;  but  in  my  estimation  it  does  not 
go  deep  enough  to  be  thoroughly  successful  h\  accounting  for 
the  costs  of  a  large  concern.      Too   little   attention   is  paid 
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to  the  question  of  overhead  distribution,  which  is  a  very 
important  factor. 

Overhead  is  in  some  cost  systems  carried  entirely  as  a  per- 
centage on  direct  labor  cost;  in  others  as  a  percentage  added 
to  poundage  or  weight.  A  more  equitable  distribution  is  to 
divide,  carrying  a  percentage  on  labor  and  another  percentage 
on  weight.  Some  castings  require  an  excess  of  labor  for  a 
minimum  of  weight,  in  which  case  the  labor  overhead  would 
be  the  larger  in  the  accounting,  and  justly  so.  But  imagine 
a  easting  of  excessive  weight  and  a  minimum  amount  of 
labor,  such  as  a  large  floor  plate  cast  in  open  sand.  Here 
the  weight  basis  of  overhead  would,  in  accounting,  rightly 
carry  the  bulk  of  load. 

Cost  systems  giving  individual  casting  costs  are  much  more 
valuable  than  those  where  the  output  is  handled  in  bulk  or 
weight  classifications. 

In  the  third  paragraph  of  the  paper  it  is  stated  that  "  the 
three  most  important  items  were  core  labor,  molding  labor, 
and  pounds  of  castings  ijroduced."  To  these  should  be  added 
cleaning  labor,  which  varies  widely  in  cost  with  the  class  of 
work. 

The  fifth  paragraph  says  that  in  the  general  scheme  used  an 
account  is  charged  with  the  amount  of  the  purchases  made 
during  the  month.  Payroll  eliarges  in  connection  should  not 
be  forgotten. 

In  the  sixth  paragraph  it  is  said  that  "  All  expenses  are 
charged  to  the  Expense  Account."  There  should  be  sub- 
accounts for  the  various  classes  of  expense  to  care  properly 
for  these  charges. 

The  items  Core  Work,  Molding,  and  Metal  and  Melting 
which  the  author  uses  in  his  records,  should  each  carry  a 
share  of  building  repairs,  light,  heat,  depreciation,  insurance, 
taxes,  administration,  etc. 

Robert  S.  Denham'  (written).  Product  of  whatever  kind, 
consists  of  materials  and  the  time  of  formative  processes.  In 
this  paper  the  material  is  Metal,  and  the  formative  processes 
are  Core  Making,  Molding,  and   Melting. 

By  analysis  we  find  that  the  handling  of  materials  or 
metal  involves  the  expenses  of  transportation,  handling  labor, 
rent  of  stock  yard  or  room,  interest  and  insurance  on  invest- 
ment in  material,  slrrinkage,  etc. 

Analysis  of  the  formative  processes  will  show  that  each 
requires  more  or  less  of  the  following  expenses:  Rent,  heat, 
building  repairs;  depreciation,  interest,  insurance  and  taxes 
on  equipment,  power,  light,  water,  ice,  compensation  insurance, 
supplies,  repairs  to  equipment ;  wages  of  workmen,  etc. 

Administration  and  selling  expenses  include  salaries,  adver- 
tising, office  supplies,  telephones,  bad  accounts  and  collection 
expenses,  discounts,  commissions,  etc. 

Further,  there  must  be  consideration  of  the  expenses  of 
packing  and  delivering  the  product  to  the  local  consumer  or 
freight  house. 

Professor  Bird  arbitrarily  selects  the  process  of  core  making 
and  charges  it  with  the  expenses  of  wages  and  supplies,  the 
latter  being  charged  on  the  basis  of  30  cents  to  each  dollar 
of  wages  paid  to  coremakers.  None  of  the  other  expenses 
is  considered  in  connection  with  core  making. 

He  then  burdens  the  molding  with  aU  of  the  other  expenses 
of  the  business,  including  all  of  the  operating  and  adminis- 
trative expenses  required  by  the  core  making  and  melting 
except  an  unexplained  charge  of  30  cents  per  100  lb.  on  the 
melting  process.  His  basis  for  the  charge  of  this  mass  of 
unrelated  items  is  the  wages  of  the  molders. 
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For  some  reason,  also  unexplained,  he  selects  the  items  of 
supplies  from  the  mass  and  charges  for  these  at  the  rate  of 
6  per  cent,  while  what  he  calls  "  Expense  "  is  charged  at  the 
rate  of  75  per  cent  on  the  wages  of  molders.  Since  both 
have  the  same  basis  in  his  plan  the  same  result  would  be 
obtained  by  a  single  charge  of  81  per  cent. 

A  practical  degree  of  exactness  is  essential  in  a  matter  as 
vital  as  the  cost  of  production,  and  the  writer  holds  the 
following  principles  to  be  fundamental : 

1  The  cost  of  an  item  of  product  is  the  sum  of  the  expenses 

involved  in  its  production  and  distribution  up  to  the 
moment  at  which  cost  is  determined. 

2  Every  cost  element  (expense  item)  is  definite  in  amount,  and 

purpose,  and  anticipates  a  beneficial  equivalent  in  service 
or  commodity. 

3  In  the  distribution  or  charging  of  expenses  consideration 

should  be  given  to  the  benefit  derived  that  the  charges 
may  be  justly  assessed  where  the  benefit  is  conferred  and 
in  true  proportion  to  the  measure  of  benefit. 

If  each  of  the  above-mentioned  items  of  expense  be  now 
considered  it  wiU  be  found  that  not  one  of  them  bears  a 
relation  to  wages  such  that  the  benefit  conferred  by  the  ex- 
penditure increases  or  decreases  with  fluctuation  in  wages, 
or  as  between  the  product  of  men  receiving  different  rates  of 
wages.  Neither  is  there  a  relation  between  the  wages  paid  and 
the  total  of  these  items  applicable  to  the  product  of  the 
workmen. 

No  scheme  of  cost  accounting  which  involves  the  distribu- 
tion of  a  mass  of  expenses  under  the  title  of  "  overhead  "  or 
"  burden  "  will  bear  analysis.  The  correct  determination  of 
cost  of  product  can  be  accomplished  only  through  the  com- 
paratively new  analytical  method  known  as  Cost  Engineering, 
in  which  each  process  is  considered  separately  and  each  item 
of  expense  individually  applied  by  measurement  so  that  ex- 
pense and  benefit  are  in  identical  proportions,  making  it 
impossible  for  one  process  to  carry  any  of  the  e  pense 
belonging  to  another. 

Robert  E.  Newcosib  (written).  It  is  axiomatic  that  in 
the  management  of  any  business,  facts,  not  surmises,  must 
form  the  basis  for  operating. 

While  the  costs  of  core  materials,  molding  materials,  ex- 
pense and  melting  may  be  functions  respectively  of  the  core 
labor,  molding  labor  and  pounds  of  castings  produced,  they 
are  at  the  same  time  variable  functions  and  hence,  basically, 
surmises  which  cannot  form  an  accurate  basis  for  operating. 

The  object  of  cost  accoimting  is  to  establish  and  fix  profits, 
and  a  cost  system  should  strive  to  get  the  absolute  facts  and 
figures.  To  arrive  at  proper  cost,  the  following  well-estab- 
lished f ormulse  must  be  used : 

Cost  of  Material  -|-  Direct  Labor  =  Prime  Cost 
Prime  Cost  +  Direct  Factory  Expense  =  Factory  Cost 
Factory  Cost  -|-  General  Expense  =  Cost  to  Make 
Cost  to  Make  -f  Selling  Expense  =  Cost  to  Make  and  Sell 
and  in  foundry  cost  accounting  it  is  essential  that  the  cost  be 
built  up  from  the  following  items  representing  the  total  of 
accumulated  details:  Core  Labor,  Supplies,  Mold  Labor,  Chip- 
ping Labor,  Miscellaneous  Labor,  Melting,  New  Metal,  Scrap, 
Other  Expense,  each  item  in  sum  total. 

The  accumulated  details  should  be  obtained  from  the  recoi'd 
of  the  actual  number  of  units  of  material  used  from  day  to 
day  and  the  actual  number  of  hours  of  labor.  The  cost  of 
material  delivered  during  a  current  cost  month  should  not  be 
used  as  a  basis  of  estabhshing  costs,  as  is  apparently  sug- 
gested by  the  author,  as  it  would  not  give  a  true  cost  for  the 
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reason  that  the  material  entering  the  castings,  especially  in  a 
foundry  caiTying  a  stock  of  iron,  may  have  been  delivered  at 
a  price  differing  considerably  from  the  cost  for  the  current 
month.  This  difference  in  price  may  make  a  considerable 
fluctuation  in  the  selling  price,  which  would  apparently 
cause  the  foundry  using  this  method  to  quote  both  low  and 
high  prices  at  the  wrong  time.  A  better  method  would  be  to 
average  the  cost  of  the  pig  iron  and  material  in  stock,  pre- 
venting fluctuation   in   apparent   cost   and   selling   price. 

As  a  signal  system  to  indicate  the  drift  of  the  cost,  a  daily 
estimate  may  be  made  based  as  follows,  assuming  a  specific 
.ease  for  illustration : 

Let  M  =  total  number  of  men  =  175 
T  =  total  melt  in  tons  =  35 

P  =  average  jiroportion  of  good  castings  in  melt  =  0.7 
L  =  average  cost  of  labor  per  man-hour  =  $4 
/  =  average  cost  of  metal  at  ladle  per  ton  of  good 

castings  =  $25 
5  =  average  cost  of  supplies  per  ton  of  good  cast- 
ings =  $10 
m  =  average  men  per  ton  of  good  castings 
=  M/{TX  P)  =  175/(35  X  0.7)  =  7.10 
I  =  average  labor  cost  per  ton  of  good  eastings  = 
mXL  =  7.10  X  4  =  $28.40 
C  =  total  cost  per  ton  of  good  castings 

=  l-{-I-\-S  =  $28.40  +  $25.00  +  .$10.00  =  $63.40 

The  above  figures  are  actual  or  based  upon  the  previous 
month's  accurately  established  costs,  and  from  day  to  day  are 
reasonably  reliable  signals  indicating  to  the  live  foundryman 
the  drift  of  the  cost  for  the  current  month;  and  in  the  respect 
that  they  are  available  from  day  to  day  corrective  measures 
jnay  be  taken  to  reduce  greatly  increasing  costs  before  having 
run  to  a  disastrous  extent. 

M.  J.  House'  submitted  an  extended  written  discussion  of 
the  paper,  in  which  he  indicated  wherein  it  appeared  to  him 
that  the  author's  plan  failed  to  provide  adequately  for  cost  and 
accounting  requirements  under  the  ordinary  conditions  of  a 
commercial  foundry. 

While  not  doubting  in  the  least  that,  as  stated,  the  system 
was  giving  e;:cellent  satisfaction,  that  the  data  it  kept  before 
the  foundry  officials  were  thoroughly  reliable  according  to  the 
plan  and  that  clerical  work  required  but  little  extra  time,  it 
■did  not  follow  that  the  costs  were  "  fairly  accurate."  Numer- 
ous systems  were  in  use  which  fully  satisfied  those  who  used 
them  and,  in  many  plants,  statistical  data  of  great  importance 
were  compiled,  yet  the  costs  obtained  were  far  from  d'!- 
pendable. 

In  the  third  paragraph  the  author  set  up  three  independent 
variables,  namely.  Core  Labor,  Molding  Labor  and  Pounds  of 
•Castings  Produced,  as  the  most  important  ones  and  considered 
-all  other  items  of  cost  as  "  functions  "  of  some  one  of  these. 

As  a  general  proposition,  however,  there  were  seven  variables 
■equally  important,  owing  to  their  direct  influence  on  costs  al- 
though not  in  like  proportions.  These  seven  were  Pattern 
Labor,  Core  Labor,  Molding  Labor,  Melting  Labor,  Cleaning 
Department  Labor,  Materials  and  Supplies  and  Pounds  of 
Castings  Produced.  Like  a  majority  of  founders,  the  author 
ignored  the  fact  that  labor  employed  in  the  pattern  shop  was 
directly  related  to  production,  was  chargeable  directly  to  jobs 
or  classes  and  was  not  an  item  to  be  prorated  over  production 
as  a  whole  if  of  consequence;  there  was  no  more  reason  for 
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doing  so  than  for  the  difliusion  of  Molding  Labor  in  the 
same  way. 

The  difficulty  referred  to  in  respect  to  split  payrolls,  Mr. 
House  believed,  was  more  imaginary  than  real;  as,  if  account- 
ing classification  was  properly  devised  and  followed,  the  manu- 
facturing accounts  might  be  tied  in  with  financial  records  with- 
out use  of  split  payrolls  and  the  twelve  cycles  for  comparison 
annually  might  consist  of  two  periods  of  four  weeks  and  one 
of  five  weeks  each  three  months. 

He  was  not  prepared  to  dispute  the  statement  that  the  cost 
of  melting  varied  directly  with  pounds  of  castings  produced, 
but  unless  the  quantities  of  the  several  patterns  cast  were  iden- 
tical each  month,  he  was  at  a  loss  to  understand  how  such  a 
result  could  be  achieved,  as  the  cost  of  melting  actually  varied 
according  to  quantities  of  gates,  sprues,  defectives,  over-metal 
etc.  Unless  the  product  was  practically  uniform  from  month 
to  month,  the  melting  credit  could  not  possibly  parallel  the 
production. 

Mr.  House  then  outlined  a  cost  accounting  plan  that  he  had 
found  to  be  very  simple,  highly  accurate  and  easy  of  applica- 
tion. In  it  melting  and  departmental  expense  rates  were  pre- 
determined, all  expense  was  concentrated  into  six  rates  and — 
when  cost  computations  were  made — which  might  be  at  any 
time  a  lot  of  castings  was  finished,  the  only  factors  to  be  dealt 
with  to  obtain  Shop  Cost  were  Metal  and  Castings,  Direct 
Materials,  Direct  Labor,  Departmental  Rates  and — sometimes 
— special  costs  in  the  form  of  patterns,  flasks  or  other  special 
rigging. 

R.  MOLDENKE.  I  find  that  Professor  Bird's  work,  while  of 
an  extremely  varied  character,  is  still  a  work  which  is  a  con- 
tinued operation.  His  cores  and  molds  are  about  the  same 
all  the  time;  there  may  be  large  castings  and  small  castings 
and  varied  work,  but  they  repeat  themselves  to  an  extent  that 
will  allow  him  to  draw  his  conclusions.  This  system  is  good 
for  his  work  but  may  not  be  fit  for  different  work,  and  these 
discussions  fall  back  on  the  fact  that  they  want  more  exact 
cost  where  the  work  varies,  whether  there  are  few  castings  or 
many  castings.  The  pilot-light  system  is  a  good  one  when 
applied  to  current  practice.  We  want  to  know  costs  as  exactly 
as  we  can  get  them.  There  comes  a  time  when  it  may  be  good 
to  get  some  percentage  division,  particularly  of  the  over- 
head in  the  nature  of  the  work.  For  instance,  few  shops  dif- 
ferentiate from  the  ordinary  floor  plate  of  the  engine  bed  or 
light  casting.  It  is  important  that  they  should  do  so  because 
the  overhead  should  be  differently  distributed  from  one  class 
of  work  to  another.  It  may  be  found  that  line  work  is  pro- 
duced at  large  cost  but  small  profit.  There  should  be  a  divi- 
sion of  the  work  into  classes.  Then  comes  the  system  of  Pro- 
fessor Bird  to  distribute  the  overhead,  particularly  after  some 
of  the  fundamental  costs  on  the  different  classes  are  known, 
to  show  which  line  of  work  should  be  continued.  I  like  the 
paper  because  it  attempts  to  give  a  method  of  finding  a  system 
which  will  tell  quickly  whether  one  is  making  or  losing  money. 

Malcolm  Libby.  It  is  to  be  hoped  that  Professor  Bird  will 
present  at  an  early  date  this  question  of  prices  and  bids  because 
it  would  make  clear  many  of  the  points  of  the  paper,  and  in 
the  discussion  especially  so,  inasmuch  as  the  judgment  which 
is  made  on  the  foundryman,  i.  e.,  the  superintendent's  efficiency 
and  capability,  involves  several  factors.  He  mentioned  an  all- 
important  one,  namely,  the  selling  price  turned  immediately 
back  to  production.  Some  companies  are  in  a  fortunate  posi- 
tion in  that  they  are  able  to  establish  the  market  price.  Their 
cost  systems  must  involve  the  principle  which  covers  the  ques- 
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tion  of  determining  the  price  quite  as  much  as  determining 
the  costs. 

William  L.  Walker.  The  idea  of  connecting  the  cost- 
accounting  system  with  the  accounting  department,  and  being 
sure  that  in  the  costs  in  the  foundry  all  the  expenses  found  in 
the  account  books  are  so  used,  is  important.  Many  plants  have 
cost-accounts  systems  based  upon  the  estimated  account.  The 
costs  are  never  carried  into  finance — the  books  closed,  but  at 
the  end  of  each  year  there  appears  a  large  balance  of  unab- 
sorbed  expense.  In  Professor  Bird's  foundry  the  work  likely 
goes  along  about  the  same,  and  the  element  of  error  entering 
into  the  factor  of  indirect  overhead  expense  would  not  be  as 
great  as  in  a  large  foundry-  producing  many  items  where  there 
are  different  kinds  of  furnaces,  of  molding  machines,  and  of 
departments.  It  is  necessary  to  distribute  the  overhead  ex- 
pense by  departments,  by  various  types  of  operation,  and  put 
it  there  as  an  indirect  cost,  allowing  for  space  cost,  building 
depreciation,  insurance,  taxes,  repairs,  and  other  items  enter- 
ing into  the  expense.  By  a  system  of  classiflcation  of  expense 
these  items  may  be  put  in  the  .account  records.  In  any  cost 
system  we  can  not  get  absolute  accuracy — it  is  impossible. 
Costs  can  be  put  on  in  a  manner  that  will  show  the  results  as 
nearly  accurate  as  it  is  practical  to  go,  i.  e.,  to  where  it  does 
not  cost  more  to  get  the  cost  than  the  actual  difference  in  the 
method  involved. 

William  Kent.  For  the  purposes  of  this  particular  foun- 
dry this  system  may  give  a  close  enough  approximation  to 
what  Professor  Bird  wants  to  get;  but  I  agree  with  the 
speakers  who  have  preceded  me  in  saying  that  the  system  will 
not  do  for  any  foundry  operated  on  different  kinds  of  products, 
and  that  some  other  system  must  be  used.  The  objection  to 
his  method  is  that  he  uses  factors  and  percentages.  Generally 
speaking,  averages  and  percentages  and  factors  should  be 
avoided.  What  we  want  is  items  summed  up  into  totals  and 
these  totals  put  into  proper  reports,  and  if  possible  charted 
so  that  we  can  see  how  things  are  going.  The  idea  of  using 
an  accounting  system  as  a  signal  is  good.  The  best  signal  is 
found  not  in  an  a<?counting  system,  but  in  the  reports  of  ton- 
nages and  other  items  that  are  put  in  a  table  of  monthly  aver- 
ages. The  discussion  will  contribute  largely  to  the  value  of 
the  paper. 

The  Author.  I  do  not  Ijelieve  in  the  cost  system.  If  you 
want  to  see  how  our  system  works,  go  to  our  office.  If  those 
who  criticize  this  paper  can  show  a  system  comparable  with 
ours  in  regard  to  the  cost  of  keeping  this  system,  I  challenge 
them  to  bring  it  along.  Our  bookkeeper  runs  off  this  balance 
sheet,  and  he  does  not  know  anything  about  the  foundry 
business,  yet  when  the  trial  balance  is  made  up  we  have  our 
result.  There  is  no  other  system  that  will  give  anything  like 
that.  I  have  made  a  study  of  the  foundry  business;  I  am 
president  of  the  Broadway  Iron  Foundrs^,  Cambridge,  Mass., 
where  we  have  used  the  system  fifteen  or  twenty  years.  It  is 
not  a  question  of  cost.  We  want  to  know  if  we  are  making 
money.  This  paper  describes  a  cost-of-account  system.  This 
is  a  cost  system  based,  or  which  starts,  if  you  will,  on  the  top 
of  a  pyramid.  All  the  cost  systems  I  have  ever  seen  start  at 
the  foundation.  We  start  at  the  very  top.  How  much  did  you 
make  last  month?  We  have  it  immediately.  I  am  glad  one 
of  the  speakers  pointed  out  that  it  is  essential  that  costs  should 
be  tied  up  with  the  accounting  system.  That  is  seldom  done. 
Some  one  asked  why  we  did  not  put  something  in  about 
labor.  We  consider  that  we  purchase  our  labor;  the  labor  is 
in  the  purchases.  Understand,  the  paper  deals  with  a  eost- 
of-aceount  system,  not  a  cost  system. 


AN     INVESTIGATION 
PROBLEM   OF   THE 


OF     THE     FUEL 
MIDDLE  ^YEST 


Discussion  of  Paper  by  A.  A.  Potter 

IN  this  paper  the  author  showed  by  figures  received  trom 
numerous  power  plants  in  the  Middle  West  that  their  in- 
creased cost  of  producing  power  during  the  past  winter  was 
due  to :  a  The  increased  cost  of  fuel ;  6  The  necessity  of 
burning  fuels  of  different  grades  with  equipment  suitable  for 
one  particular  grade;  c  The  greater  amount  of  ash  and  other 
non-combustible  matter;  d  The  increased  cost  of  laljor  and  the 
poorer  quality  of  labor  available;  e  The  increased  cost  of  re- 
pairs, supplies  and  new  equipment. 

He  then  discussed  the  effect  of  increased  expenses  and  fuel 
scarcity  on  isolated  plants,  detailed  the  various  eft'orts  which 
have  been  made  to  obtain  better  fuel  economy,  and  outlined 
the  work  accomplished  by  the  Fuel  Administration  Boards  of 
Iowa,  Louisiana  and  Illinois. 

His  conclusions  were  that  future  emergencies  in  the  Middle 
West  plants  could  be  averted  by  more  adequate  fuel  storage, 
by  greater  attention  to  fuel  economy,  and  by  the  more  careful 
regulation  on  the  part  of  the  Government  of  the  quality  of 
fuel  leaving  the  mines  and  of  the  fuel-transportation  facilities. 

Written  discussions  embodying  pertinent  comment  were 
contributed  by  Alex.  D.  Bailey,  John  D.  Kiggs  and  E.  A. 
Uehling,  and  are  as  follows : 

Alex.  D.  Bailey  (written).  Referring  to  the  second  para- 
graph of  the  author's  conclusions,  the  cost  of  $15  per  ton 
capacity  for  subaqueous  coal  storage  pits  might  be  very  dis- 
couraging to  anyone  considering  for  the  first  time  the  stor- 
age of  coal,  as  under  ordinary  methods  of  figuring  fixed 
charges  this  would  mean  an  annual  cost  of  at  least  $2 
per  ton  for  the  coal-storage  equipment,  exclusive  of  handling. 
Using  locomotive  cranes  for  handling  coal  into  and  out  of  open 
coal  piles  on  the  ground,  approximately  10,000  tons  per  acre- 
can  be  stored,  and  the  depreciation  due  to  weathering  would 
be  negligible  compared  with  the  cost  of  subaqueous  storage 
plants. 

By  storing  only  screened  or  washed  coal  the  danger  from 
spontaneous  combustion  is  reduced  to  a  minimum;  further, 
it  is  advisable  to  store  the  best  coal  obtainable,  as  in  this  way 
the  maximum  heat  value  is  obtained  per  dollar  invested  in 
land  and  coal-storage  equipment  as  well  as  in  the  coal  itself. 
This  applies  also  to  the  cost  of  handling,  as  good  coal  can  be 
handled  as  cheaply  as  poor  coal,  both  into  and  from  storage, 
as  well  as  in  the  boiler  room,  and  as  this  storage  is  generally 
used  under  emergency  conditions,  when  weather  conditions  are 
unfavorable,  and  when  not  only  the  coal-handling  equipment 
but  the  operators  are  taxed  to  their  utmost,  the  maximum 
return  is  assured  for  each  ton  of  coal  handled. 

It  should  be  borne  in  mind  also  that  storage  coal  is 
generally  required  during  extremely  cold  weather  when  ship- 
ping facilities  are  hampered  and  when  everything  is  badly 
frozen.  For  this  reason  precautions  should  be  taken  to  keep- 
the  storage  as  dry  as  possible  to  facilitate  handling,  as  it  can 
be  readily  seen  tliat  coal  which  is  flooded  in  a  storage  pit,  and 
frozen  solid,  will  be  unobtainable  when  needed  most. 

John  D.  RigT.s  (written).  In  regard  to  proper  furnace 
design  for  small  one-boiler  plants  using  high-volatile  coal,  it 
has  been  observed  that  the  combustion  chamber  is  usually 
too  small  when  working  near  full  capacity,  but  ample  at  half 
load  or  less.  This  trouble  may  be  partly  overcome  by  having 
a  rather  large  grate  area,  and  Ijrickiilg  over  a  portion  of  it. 
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when  working  light.  It  would  seem  that  better  arrangements 
might  be  provided  for  lowering  the  grates  and  bridge  wall  in 
the  fall,  and  for  raising  in  the  spring  of  the  year,  or  when 
the  load  is  to  be  light  for  a  time.  We  think  it  is  quite  common 
practice  with  men  accustomed  to  such  coals  to  use  a  thin  fire, 
and  not  attempt  to  crowd  the  boiler.  With  some  other  bitumin- 
ous coals,  especially  the  "  dry-burning,"  we  have  noted  the 
use  of  smaller  grate  surfaces,  much  thicker  tire  bed,  higher 
chimneys,  and  a  tendency  to  crowd  every  working  boiler  to 
the  limit,  even  where  a  plant  has  several  extra  boilers. 

During  the  past  winter  some  householders  had  to  burn 
bituminous  coal  of  one  class  for  a  period  of  perhaps  twelve 
days,  then  change  to  another  class  for  a  similar  period,  and 
then  change  again,  until  when  spring  flnaUy  came,  we  found 
that  about  six  varieties  of  fuel  had  been  used,  some  bearing 
unfamiliar  names,  and  one  lot  with  no  name  at  all.  The  net 
result  of  this  may  be  estimated  as  30  per  cent  extra  coal  on 
account  of  an  unusual  winter,  and  another  30  per  cent  extra 
on  account  of  unusual  conditions,  beyond  control. 

Now  comes  the  slogan,  "  Buy  Your  Fuel  Early."  This  is 
common  practice  for  the  man  who  heats  with  coke  or  anthra- 
cite, but  not  at  all  for  the  one  who  uses  many  of  the  western 
bituminous  coals,  and  even  dangerous  practice  to  some  men 
who  have  often  seen  an  outside  coal  pile  at  a  power  plant  on 
fire.  Such  fires  seldom  do  much  damage  at  the  power  plant, 
but  may  lead  to  the  destnjction  of  a  home. 

E.  A.  Uehling  (written).  Early  in  the  paper  the  author 
says :  "  Suggestions  have  been  made  by  power-plant  engineers 
that  the  Fuel  Administration  should  regulate  the  supplies  from 
the  different  mines  in  such  a  manner  that  individual  plants 
would  get  their  supply  of  uniform  grade."  This  would  be  a 
wise  procedure  if  it  could  be  carried  out.  but  in  the  case  of 
acute  fuel  shortage,  when  whatever  is  available  must  be  taken, 
it  will  not  work  out.  The  Government's  zoning  proposition 
if  properly  carried  through  should  operate  in  favor  of  this 
suggestion. 

It  goes  without  saying  that  it  is  more  difficult  to  burn 
heterogeneous  mixtures  of  coal  efficiently  than  coal  of  a  uni- 
form grade;  but  even  the  most  uniform  grades  of  coal  are 
liable  to  vary  appreciably  in  their  ash  and  moisture  content 
as  well  in  the  ratio  of  coarse  to  fuie,  and  will  not  run  over 
the  gi-ates  uniformly  with  the  same  stoker  speed,  and  the  air 
supply  will  therefore  require  frequent  readjustments  at  best. 
The  proper  slogan  for  the  engine  room  should  be:  Watch 
your  adjustments  and  keep  them  right  and  your  results  will 
be  right,  but  that  for  the  boiler  room  must  be :  Watch  your 
results  and.  change  your  adjustments  to  keep  them  right,  if 
attainable  efficiency  is  to  be  achieved  and  maintained.  There 
is  no  such  a  thing  as  fixed  adjustments  in  the  economic  opera- 
tion of  steam  boilers.  Automatic  adjusting  devices  do  not 
and  cannot  produce  maximum  economic  results. 

The  steam  gage  is  the  monitor  of  the  boiler  room.  Com- 
bustion must  be  increased  or  decreased  as  its  hand  points 
below  or  above  the  standard  pressure.  The  steam-flow  meter 
indicates  whether  the  boiler  responds  to  the  accelerated  or 
slackened  steam  production  dictated  by  the  steam  gage;  neither 
E;ives  any  information  as  to  whether  the  fuel  is  being  burned 
Bconomically  or  wastefully;  but  unless  this  information  is 
contmuously  before  the  fireman,  he  is  working  in  the  dark, 
and  the  highest  economy  attainable  under  the  prevailing  oper- 
ating conditions  cannot  regnlarly  result. 

The  percentage  of  CO,  in  the  products  of  combustion  is  a 
true  index  to  combustion  efficiency.  It  is  a  correct  measure 
of  the  excess  air  supplied  and  the  continuous  CO,  indicator 


at  or  near  tlie  boiler  front  is  the  only  practical  means  by 
which  the  fireman  can  tell  with  any  degree  of  certainty  whether 
his  draft  is  properly  adjusted  to  meet  the  variable  combustion 
requirements  economically.  I  hold  that  a  fireman  can  operate 
a  given  boiler  equipped  with  a  continuous  CO,  meter  to  guide 
him  more  economically,  burning  coal  of  variable  grade  and 
composition  (within  reasonable  limits),  than  he  can  with  coal 
of  a  normally  even  grade  without  such  a  guide. 

Mr.  Potter  cites  many  instances  where  coal  of  abnormally 
high  ash  content  was  foisted  upon  helpless  consumers  during 
the  fall  and  winter  of  1917-1918  by  unscrupulous  coal 
operators,  the  coal  in  some  cases  caixying  from  three  to  si ; 
times  its  normal  ash  content.  "  In  general,"  he  says,  "  the 
ash  content  in  the  fuel  used  during  1917-1918  was  at  least 
5  per  cent  greater  than  in  former  years,  due  to  faulty  methods 
at  the  mines." 

When  we  consider  how  intensely  the  shortage  of  coal  re- 
quired by  the  industries  was  aggravated  by  the  e  cessive  ash 
and  slate  contents  of  the  coal,  and  that  the  shortage  was  not 
due  to  lack  of  miners  or  mining  facilities  but  to  car  shortage 
and  transportation  overburdened  by  something  like  fifty  mil- 
lion tons  of  slate  and  the  ten  to  twenty  million  tons  of  coal 
required  to  melt  it  into  clinker-obstructing  boiler  operations, 
we  should  not  let  this  catastrophe  pass  over  by  merely  stat- 
ing that  it  was  due  to  "  faulty  methods  at  the  mines." 

When  we  further  consider  the  retarding  effect  on  the  pro- 
duction and  shipment  of  most  vital  and  urgently  necessary 
war  supplies,  the  damage  done  to  the  industries  of  this  coun- 
try in  general,  and  last  but  not  least,  the  intense  suffering 
caused  to  millions  of  poor  and  even  many  well-to-do  people, 
I  think  the  ''  faulty  methods  "  should  be  stigmatized  as  nothing 
short  of  criminal  profiteering,  in  comparison  to  which  the 
notorious  embalmed-beef  scandal  of  our  misconducted  Spanish 
war  was  an  insignificant  episode. 


Upon  the  recommendation  of  its  technical  committee  the 
Compressed  Air  Society  has  adopted  the  following  definitions 
of  certain  terms  in  order  to  eliminate  confusion  as  to  their 
exact  meaning. 

Displacement.  The  displacement  of  an  air  compressor  is  the 
volume  displaced  by  the  net  area  of  the  compressor  piston. 

Capacity.  The  capacity  should  be  expressed  in  cubic  feet 
per  minute  and  is  the  actual  amount  of  air  compressed  and 
delivered,  expressed  in  free  air  at  intake  temperature  and  at 
the  pressure  of  dry  air  at  the  suction. 

Volumetric  Efficiency.  Volumetric  efficiency  is  the  ratio  of 
the  capacity  to  the  displacement  of  the  compressor,  all  as 
defined  above. 

Compression  Efficiency.  Compression  efficiency  is  the  ratio 
of  the  work  required  to  compress  isothermally  all  the  air  de- 
livered by  an  air  cojiipressor  to  the  work  actually  done  within 
the  compressor  cylinder  as  shown  by  indicator  cards,  and  may 
be  expressed  a,s  the  product  of  the  volumetric  efficiency,  the 
intake  pressure  and  the  hyperbolic  logarithm  of  the  ratio  of 
compression,  all  divided  by  the  indicated  mean  effective  pres- 
sure within  the  air  cylinder  or  cylinders. 

Mechanical  Efficiency.  Mechanical  efficiency  is  the  ratio  of 
the  air  indicated  horsepower  to  the  steam  indicated  horse- 
power in  the  case  of  a  steam-driven,  and  to  the  brake  horse- 
power in  the  case  of  a  power-driven,  machine. 

Overall  Efficiency.  Overall  efficiency  is  the  product  of  the 
compression  efficiency   and  the  mechanical  efficiency. 

The  Society  further  recommends  that  the  use  of  other  ex- 
]iressions  of  efficiency  be  discontinued. 


ECONOMIES  IN  MANUFACTURING  IN  THE  CANNING  INDUSTRY 


Bv  J.   H.   SHRADER,'  WASHINGTON,   D.  C. 


This  paper,  nhich  iias  presented  at  a  meeting  of  the  Dnltimore 
Section  on  March  12,  1918,  outlines  the  general  procedure  joUuwed 
in  tomato  canning  and  points  out  the  numerous  sources  of  loss. 
The  manufacture  of  concentrated  tomato  products  is  described  and 
in  particular  that  of  tomato  paste,  a  seedless  and  careless  food 
product  ivhich,  compared  with  ordinary  canned  tomatoes,  cuts 
dotin  the  fruit  uaste  from  50  per  cent  to  5  per  cent,  requires  much 
less  labor  in  its  preparation,  sates  two-thirds  of  the  expenditure 
for  tin  plate  and  greatly  reduces  shipping  costs. 

At  the  same  meeting  a  paper  entitled  Investigation  of  the  Uses 
of  Steam  in  the  Canning  Industry  was  presented  by  Prof.  Julian 
C.  Smallwood,  of  Johns  Hopkins  University,  which  ivas  again  pre- 
sented at  the  Spring  Meeting  of  the  Society  in  Worcester  and 
printed  substantially  in  full  in  the  May  issue  of  The  Journal.  In 
this  paper  Professor  Smalliiood  analyzed  the  different  heat  proc- 
esses employed  in  the  canning  of  food,  described  the  various  forms 
of  apparatus  used,  and  pointed  out  actual  and  ideal  steam  con- 
sumptions and  methods  of  minimizing  ivaste.  The  tivo  papers 
taken  together  form  a  valuable  survey  of  the  present  technical 
status  of  this  important  food-preserving  industry. 

WHEN  one  interests  himself  in  the  manufacturing 
aspect  of  the  great  steel  industry,  he  finds  the  whole 
procedure  made  up  of  a  number  of  more  or  less  iso- 
lated processes  each  complete  in  itself  but  contributing  its 
share  to  the  completion  of  the  whole.  He  sees  machinery 
everywhere  and  most  intimately  connected  with  the  whole 
process  of  steel  manufacture  from  extracting  the  iron  from 
the  ore  to  turning  out  the  finished  goods.  As  perfect  as  the 
whole  operation  seems,  the  intelligent  investigator  will  not  be 
surprised  when  told  that  the  technologists  operating  the  plant 
can  point  out  most  serious  deficiencies  in  many  places,  and  that 
the  whole  staff  is  continually  striving  for  improvements.  One 
also  expects  to  find  great  technical  developments  in  the  copper 
industrv'.  Large  engineering  and  chemical  staffs  are  employed 
to  devote  all  their  time  to  sunnounting  ditficulties  and  con- 
trolling operations.  In  these  great  industries  we  expect  com- 
plexity and  its  attendant  problems. 

But  when  one  considers  such  industries  as  that  of  canning, 
he  naturally  wonders  where  there  might  be  any  difficulties  of 
moment,  and  where  there  can  be  the  need  for  much  mechanical 
application.  Surely,  if  the  acti^dties  of  our  wives  and  mothers 
during  the  canning  season  are  any  criterion,  the  whole 
procedure  seems  simple  enough.  So  seems  the  iron  industry 
when  one  seeks  to  make  5  lb.  of  iron  in  a  day  or  two,  with  a 
whole  forest  back  of  him  for  charcoal  and  no  time  factor  to 
be  troubled  with.  It  was  the  economic  pressure  of  quantity 
against  time  that  forced  the  ironmasters  from  counting  pounds 
to  counting  tons.  The  same  conditions  forced  food  manu- 
facturing likewise  from  the  pound  basis  to  that  of  tons.  But 
the  necessity  of  this  capacity  consideration  is  only  the  first  of  a 
number  of  problems.  If  the  ironmaster  unexpectedly  has  an 
extra  lot  of  ore  dumped  at  his  plant,  or  if  his  plant  shuts  down 
for  any  reason,  the  ir^n  ore  can  be  readily  stored  until  such 
time  as  the  superintendent  calls  for  it.  His  operating  season 
is  the  whole  year. 

The  canner,  however,  figures  on  a  brief  season  of  a  few 
months  of  intensive  effort  in  which  he  has  to  make  whatever 
he  can  and  then  close  up  and  wait  three-quarters  of  a  year 
until  the  next  season.  Consequently  he  plans  to  keep  his  plant 
running  nearly  to  capacity  while  the  running  is  good.     Any 
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unexpected  glut  of  raw  material  together  with  factory  shut- 
downs always  accompanying  capacity  stride  means  a  slip  some- 
where— either  a  loss  due  to  inefficient  operation  or  spoilage,  or 
both,  for  raw  food  products  can  not  be  readily  stored  but 
begin  to  spoil  before  they  are  well  on  their  way  to  the  factory. 
It  means  get  them  into  cans  at  once  or  lose  them. 

The  operation  of  commercial  canning  consists  of  the  follow- 
ing steps,  and  in  general  applies  to  about  all  the  fruits  and 
vegetables  used : 

1  Preparation  of  the  material  for  canning,  such  as  sorting  out 

the  spoiled,  washing  and  trimming 

2  Packing  into  cans,  either  by  hand  or  machine 

3  Adding  the  necessary  juice,  likewise  b3'  hand  or  machine 

4  Exhausting,  or  reducing  the  pressure  within  the  can 

5  Sealing  either  by  the  old  method  of  soldering  the  top  or  by 

the  new  so-called  sanitary  method  by  which  the  top  is 
pneumatically  crimped  on  to  the  can 

6  Sterilizing  by  heat  in  continuous  or  non-continuous  retorts; 

and 

7  Inspecting  the  cans  for  imperfect  sealing,  then  labeling,  box- 

ing and  shipping. 

Procedure  Followed  ix  Tomato  Canning 

As  applied  to  tomato  canning,  the  above  procedure  operates 
as  follows:  Tomatoes  in  the  Tri-State  District  (Maryland, 
Delaware,  New  Jersey)  are  usually  shipped  either  by  boat,  car 
or  wagon  in  what  is  known  as  the  %-bu.  basket,  stacked,  and 
piled  several  high  at  the  destination.  About  the  only  ad- 
vantage this  method  of  shipping  possesses  is  that  the  baskets 
are  easily  handled,  are  light  and  when  stacked  afford  ventila- 
tion through  the  pUe,  thus  reducing  the  inevitable  spoilage  to 
a  minimum. 

The  tomatoes  are  then  dumped  into  a  scalder  at  the  rate  of 
about  twenty  baskets  per  minute,  more  or  less,  according  to 
size  and  condition  of  tomatoes  and  rate  at  which  they  are  used 
by  peelers.  This  machine  washes  the  fruit  and  by  means  of  a 
continuous  chain  belt  carries  it  through  a  jet  of  live  steam, 
then  quickly  under  a  curtain  of  cold  water.  The  short  dura- 
tion of  the  steam  application  localizes  the  heat  mostly  at  the 
skin,  while  the  sudden  bath  in  comparatively  cold  water  cracks 
the  skin,  thus  rendering  the  latter  easy  to  be  removed.  The 
procedure  from  here  differs  somewhat,  but  the  essential  point 
is  that  the  scalded  fruit  is  then  dumped  from  the  scalder  belt 
into  shallow  pans  or  other  receptacles  which  travel  along  a 
table  provided  with  a  moving  belt  about  which  are  stationed 
the  women  who  peel.  As  the  latter  are  in  need  of  tomatoes 
they  slide  the  basket  or  pan  of  tomatoes  from  the  moving  belt 
on  to  a  small  shelf  in  front  of  them,  peel  the  tomatoes  over  a 
trough  or  pan,  and  place  the  peeled  fruit  into  a  bucket.  Some- 
times tomatoes  are  brought  to  them  and  dumped  into  a  station- 
ary receptacle  out  of  which  the  peeling  is  done.  When  the 
bucket  of  peeled  tomatoes  is  full,  the  peeler  is  paid  on  the  spot 
and  is  directed  to  place  her  bucket  of  tomatoes  on  the  same 
or  another  belt,  according  to  the  system  used.  The  peeled 
tomatoes  are  thus  carried  to  the  filling  machines.  In  some 
factories  the  tomatoes  are  placed  on  a  long  table  around  which 
stand  the  girls  who  pack  them  into  the  cans  by  weight.  In 
other  cases  the  tomatoes  are  dumped  into  filling  machines  set 
to  deliver  a  so-called  constant  quantity  of  the  fruit  into  cans 
automatically  placed  to  receive  it,  and  in  the  same  way  carried 
awav  when  filled. 
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The  cans  containiug  solid,  comparatively  speaking  dry  or 
drained  tomatoes  are  then  delivered  to  belts  which  convey 
them  to  machines  where  they  are  filled  with  tomato  juice  even 
with  the  top.  This  juice  is  collected  from  the  receptacles  of 
tomatoes,  for  after  peeling  the  fruit  loses  juice  continually  all 
along  the  line  until  canned.  Then  the  cans  pass  into  the  ex- 
haust box. 

The  object  of  exhausting  is  to  heat  the  contents  of  the  can 
to  a  slightly  elevated  temperature  so  that  when  capped  and 
cooled  to  atmospheric  temperature  the  contraction  of  the  eon- 
tents  causes  a  slight  diminution  in  pressure.  This  is  called 
exhausting.  This  heating  is  effected  by  live-steam  jets  and 
may  last  several  minutes,  depending  upon  the  condition  of  the 
fruit,  duration  of  contact,  intensity  of  heating  and  quality 
sought. 

From  this  box  the  cans  are  capped.  If  the  old  soldering 
process  is  used,  the  cans  pass  under  a  machine  which  washes 
off  the  top.  A  cap  is  placed  over  the  hole  by  a  girl  and  is 
soldered  either  by  hand  or  by  a  machine.  In  the  newer  or 
so-called  sanitary  method  the  can  passes  directly  from  the  ex- 
haust box  to  the  closing  machine  which  sets  the  top  on  and 
crimps  it  pneumatically  to  the  flange  of  the  can. 

Since  tomatoes  may  be  sterilized  by  heating  to  either  212 
deg.  fahr.  for,  say,  30  min.,  or  240  deg.  for  10  min.,  it  follows 
that  in  the  first  case  an  open  tank  of  boiling  water  is  sufficient, 
while  in  the  latter  event  a  closed  retort  similar  to  the  auto- 
clave of  the  bacteriological  laboratory  may  be  used. 

After  this  treatment,  called  processing,  the  goods  are  stacked 
on  the  floor  long  enough  to  enable  all  faulty  cans  to  manifest 
themselves,  which  they  do  in  a  manner  never  to  be  forgotten 
by  any  one  who  ever  passes  through  a  factory  where  they  are 
stored!  They  are  then  labeled  by  hand  or  machine,  boxed 
and  shipped. 


Sources  op  Loss  lU  Tomato  Packing 

All  of  this  sounds  as  if  the  packer's  whole  effort  is  to  start 
the  operation  and  all  will  then  go  well.  The  starting  is  the 
easiest  of  all.  To  maintain  the  pace  and  yet  pack  with  a 
minimum  of  waste  and  lost  motion  is  the  important  problem. 
Great  as  have  been  the  strides  in  developing  the  art  of  canning, 
we  have  not  half  covered  the  ground  from  the  standpoint  of 
avoiding  waste  of  material,  not  to  mention  the  almost  criminal 
waste  of  heat. 

If  the  pack  represents  50  per  cent  of  the  weight  of  the 
original  raw  stock,  the  packer  congratulates  himself  on  the 
successful  yield.  Sometimes  it  yields  65  per  cent.  Often  it  is 
down  in  the  thirties.  This  means  that  if  we  take  a  50  per 
cent  yield  as  our  basis,  in  Maryland  we  lose  71,000,000  cans 
or  over  $2,000,000  at  $15  per  ton  of  raw  tomatoes,  and  in  the 
United   States   785,000,000   cans,   or  nearly   $5,500,000. 

The  first  place  where  good  engineering  practice  is  necessary 
is  in  the  devising  of  an  efficient  sorting  table.  This  is  the 
tomato  conveyor  belt  along  the  sides  of  which  stand  the 
women  who  pick  out  the  unsound  material.  The  object  sought 
is  a  procedure  whereby  the  unsound  fruit  can  be  detected  with- 
out picking  up  each  individual  tomato  to  inspect  the  condition 
of  the  underside,  and  at  the  same  time  too  rough  treatment 
of  the  delicate  fruit  be  avoided.  Since  much  of  the  fruit  is 
Tery  ripe  and  all  of  it  very  juicy,  any  rough  treatment  will 
crack  it,  resulting  in  loss  of  juice  and  deterioration  of  quality. 
Efficient  sorting  consists  in  inspection  of  the  whole  tomato  with 
ready  means  of  removal  and  disposal  of  the  unsound  ones. 
Machines  which  rotate  the  tomato  tend  to  crush  the  soft  goods ; 
«prajang  machines  with  strong  sprays  designed  to  dig  out  the 


decayed  portions  of  the  fruit,  operate  to  destroy  sound  but  at 
the  same  time  very  ripe  stock ;  while  plane  belts  equipped  with 
ridges  over  which  the  tomatoes  will  tumble  either  do  not  work 
in  a  jam  or  contribute  to  shrinkage  by  cracking  soft  fruit. 

The  greatest  actual  loss  occurs  in  the  operation  of  peeling. 
Now  give  a  woman  time  and  she  can  doubtless  peel  a  tomato 
with  but  little  loss  over  that  naturally  expected  due  to  core 
and  juice.  But  if  she  is  doing  piece  work  and  is  paid  by  the 
basket,  is  not  charged  with  the  raw  material  and  does  not 
pay  for  the  waste,  then  she  ruthlessly  cuts  away  much  of  the 
tomato  in  her  haste  and  the  packer  pays  double. 

A  50  per  cent  yield  is  fair  and  one  of  65  per  cent  extraor- 
dinary. The  rest  is  absolute  waste.  The  solid  part  is  hauled 
away  at  a  net  loss;  the  juice,  containing  as  much  food  and 
condiment  value  as  the  so-called  solid  portions,  flows  into  the 
sewer.     And  we  cry,  "  Increase  the  tomato  acreage." 

Another  source  of  loss  is  the  tomato  filling  machine.  Imagine 
the  effect  on  a  tomato  when  it  is  forced  up  into  a  cylinder 
closed  at  one  end  by  a  jjiston  and  discharged  through  the 
small  top  into  the  can  by  the  descending  piston.  To  say  the 
least  the  tomato  is  badly  torn  and  the  valuable  juice  flows 
away.  Other  types  of  fillers  exist  but  each  has  its  serious 
objections;  most  all  of  them  not  only  tear  the  fruit  more  or 
less,  but  give  unequal  fills  of  the  so-called  solid  matter  by  their 
inability  to  prevent  the  liquid  portions  from  settling  to  the 
bottom  of  the  hopper  and  leaving  the  upper  ones  dry.  This  is 
largely  why  the  housewife  complains  that  often  she  opens  a  can 
and  finds  it  mostly  juice  with  here  and  there  a  lonely  piece  of 
tomato.  Of  course,  hand  filling  obviates  such  factors  con- 
tributing to  loss  of  quality  as  well  as  the  very  material  one  of 
loss  of  juice,  but  up  goes  the  cost  of  packing! 

The  cans  varying  from  half-full  to  overflowing  of  drained 
solids  go  to  the  juice  filler.  This  is  kept  full  of  hot  tomato 
juice  and  fills  the  can  with  juice  even  with  the  top.  As  ex- 
plained above,  this  juice  is  from  the  drained  fruit  after  peel- 
ing. It  contains  just  as  much  food  and  condimental  value  as 
the  more  solid  portion  of  the  tomato  and  hence  should  be 
incorporated  into  the  pack  as  an  integral  part  of  it.  No 
machine  has  been  invented  which  will  fill  a  can  to  within  a 
given  distance  from  the  top.  If  the  tomato  filler  is  working 
satisfactorily,  from  5  to  10  per  cent  of  juice  is  necessary  to 
give  the  can  a  correct  fill.  If  the  filler  gets  out  of  adjustment 
due  to  a  sudden  change  in  the  quality  of  the  stock,  or  if  the 
hopper  is  delivering  too  lai'ge  a  quantity  of  juice  from  the 
tomatoes  crushed  by  the  weight  of  those  above,  then  the  can 
comes  through  half -full  of  tomatoes.  But  the  unthinking  juice 
machine  fills  up  the  can  with  juice  and  we  have  another  case 
of  a  watery  looking  pack.  The  top  cannot  be  soldered  on  or 
crimped  on  to  an  absolutely  full  can.  Provision  is  made  by  a 
dumper  or  other  spilling  device  whereby  this  excess  of  juice 
is  removed,  leaving  the  level  of  the  contents  of  the  can  ap- 
proximately constant.  Loss  here  may  amount  to  as  much  as 
15  per  cent  of  the  contents  of  the  can. 

The  legitimate  skin,  core  and  seed  waste  amounts  to  about 
5  per  cent  of  the  original  tomato.  The  yield  of  goods  in  cans 
is  50  per  cent,  leaving  a  net  loss  of  about  45  per  cent.  Almost 
all  of  this  can  be  recovered  and  will  amount  to  more  than  twice 
what  the  Government  has  commandeered  to  feed  an  army. 

Manufacture  op  Concentrated  Tomato  Products 

Wastes  are  not  the  only  phases  of  tomato  packing  command- 
ing the  attention  of  engineers.  Several  other  lines  of  tomato 
manufacture  have  been  opened  up  involving  engineering  ques- 
tions which  are  of  moment  not  only  to  this  industry  but  to 
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several  others.  This  is  the  manufacture  of  the  more  or  less 
concentrated  products  of  pulped  tomatoes  used  in  soup  and 
ketchup.  Tomatoes  are  puljied  in  commercial  practice  by  more 
or  less  disintegrating  them  either  by  crushing  or  a  slight  cook- 
ing, and  passing  them  continuously  into  what  is  known  as  a 
"cyclone"  machine  (described  later  on)  which  separates  the 
skin,  seed  and  core  from  the  juice  and  Hesh  of  the  tomato.  A 
mixture  of  lesh  and  juice  passes  through  together  while  seed, 
skin  and  cores  are  discarded  as  waste.  This  mixture  of  juice 
and  disintegrated  flesh  is  called  cyclone  juice  and  differs  only 
from  W'hat  is  known  as  tomato  pulp  in  the  fact  that  it  is  not 
concentrated.  This  concentration  of  cyclone  juice  to  the 
various  pulps,  sauces  and  pastes  is  an  engineering  problem 
pure  and  simple,  and  its  successful  operation  can  only  be  at- 
tained by  applying  engineering  methods. 

Concentration  of  tomato  cyclone  juice  is  effected  by  boiling 
out  the  water.  It  is  this  boiling  that  presents  such  problems 
to  the  industry.  When  one  considers  that  the  market  value 
of  the  product  depends  on  its  thickness  and  color,  he  can 
realize  that  the  factors  determining  quality  militate  against 
each  other.  Thus,  to  overcome  this  darkening  by  heat  is  the 
great  problem.  Since  this  is  doubtless  due  to  a  chemical  re- 
action, it  possesses  the  factors  of  temperature  and  time.  In 
other  words,  if  we  cook  the  juice  quick  enough  or  at  a  low 
enough  temperature,  good  results  may  be  effected.  Vacuum 
evaporation  secures  the  latter  and  gives  a  splendid  product. 

But  this  operation  applied  to  tomato  products  does  not 
present  the  simplicity  of  evaporation  in  vacuo  of  homogeneous 
liquors  such  as  sugar  syrups.  Excessive  foaming,  caking  in  the 
beating  surfaces  of  the  pulpy  fll)rous  mass,  introducing  the 
flavoring  ingredients  and  handling  the  more  or  less  pasty 
finished  mass,  all  present  problems  which  only  recently  have 
been  satisfactorily  handled  by  engineers. 

Many  tomato-pulping  plants  are  not  able  to  install  the  ex- 
pensive equijimcnt  for  vacuum  evaporation  or  maintain  the 
skilled  service  necessai-y  for  its  control.  To  meet  this  demand 
engineers  have  endeavored  to  effect  evaporation  by  several 
methods,  all  seeking  to  expose  the  rich  and  fibrous  material 
to  the  action  of  air  and  temperature  for  as  short  a  period  as 
possible.  Continuous  evaporation,  forced  draft  applied  to 
ordinarj'  steam-jacket  kettles  whereby  drj-  air  is  continually 
removing  the  saturated  air  over  the  boiling  mass,  evaporating 
machines  incorporating  a  rapid  stirring  of  a  small  amount  of 
juice  exposed  to  a  large  heating  surface  for  a  brief  interval, 
mechanical  sei^aration  of  fiber  from  the  clear,  colorless  juice 
with  high  concentration  of  the  latter,  and  then  addition  and 
mixing  of  the  uncooked  fiber  to  it,  and  boiling  in  wooden  tanks 
with  closed  steam  coils  to  insure  absence  of  metallic  contamina- 
tion together  with  rapid  boil,  are  all  now  being  tried  out. 

Continuous  evaporators  seek  to  minimize  labor  but  require 
careful  control  to  secure  a  product  of  uniform  consistency.  I 
know  of  none  on  the  market  simple  in  construction  and  which 
operate  more  efficiently  than  an  ordinary  steam-jacket  kettle. 

Another  large  problem  necessary  to  be  solved  is  a  method 
for  storing  and  holding  cheaply  large  quantities  of  tomatoes. 
As  stated  previously,  the  packer  buys  pretty  closely  up  to  his 
capacity,  but  the  uncertainty  accompanying  transportation 
often  results  in  a  glut.  This  means  either  a  driving  of  the 
factory  to  use  up  the  goods  or  great  loss  from  spoilage,  usual- 
ly both.  In  the  Middle  West  some  firms  use  a  large  tank  of 
water  into  which  the  tomatoes  are  dumped.  Others  spray  the 
piles  of  tomatoes  in  baskets  or  crates,  while  many  merely  stack 
them  loosely  to  insure  good  ventilation.  But  to  be  a  success 
the  method  developed  must  be  considered  in  the  light  of  the 
fact  that  the  canned-tomato  industry  is  widely  distributed  over 
the  country,  is  composed  of  a  large  number  of  small  plants. 


some  near  water  and  some  not,  and  is  not  an  industry  operated 
by  a  very  high  class  of  labor. 

Tomato  Paste  a  Product  That  Cuts  Waste  Fifty  Per  Cent 

That  the  tomato  industry  is  a  fertile  field  for  the  application 
of  economies  in  operation  is  evidenced  by  the  development  of 
a  tomato  product  which  contains  all  the  food  and  condimental 
value  of  the  tomato,  reduces  loss  from  50  per  cent  to  5  per  cent 
and  produces  a  product  which  can  be  sold  for  about  one-half 
of  the  price  of  the  regular  canned  tomato,  figured  on  the  basis 
of  equal  content  of  raw  material.  I  refer  to  the  tomato-paste 
industry. 

In  the  manufacture  of  this  jiroduct,  tomatoes  pass  through 
large  washing  machines,  then  over  sorting  belts  where  the  un- 
sound material  is  picked  out  by  hand,  thence  into  a  crusher 
and  immediately  into  the  previously  mentioned  cyclone  ma- 
chines. These  consist  of  horizontal  jjerforated  metallic  cylinders 
slightly  open  at  each  end,  about  two  feet  in  diameter  and 
three  or  four  feet  long,  provided  with  a  paddle  rotating  on  the 
axis  of  the  cylinder  and  barely  escaping  the  sides.  The  violent 
beating  of  this  paddle  forces  the  juice  and  flesh  of  the  tomato 
through  the  perforations  while  the  seed,  skin  and  cores,  de- 
prived of  their  juice,  pass  out  through  a  small  gate  at  one  end 
of  the  cylinder.  This  dry  material,  comprising  about  5  per 
cent  of  the  original  tomato,  is  called  cyclone  waste,  and  will  be 
refen-ed  to  again. 

The  juicy  mass  of  liquor  and  ground  tomato  flesh  from  the 
cyclone  perforations  is  called  in  the  trade  "  cyclone  juice,"  as 
distmguished  from  the  more  or  less  clear,  watery  looking  liquid 
in  the  tomato  which  is  familiar  to  all.  This  cyclone  juice  is 
then  concentrated  in  the  proportion  of  about  5  or  6  to  7,  ac- 
cording to  the  character  of  the  raw  stock  and  the  quality  of  tlie 
finished  product.  This  industry,  while  a  subsidiary  of  that  of 
the  whole  tomato,  has  developed  quite  a  respectable  technology 
of  its  own  in  which  is  a  splendid  field  for  good  engineering 
practice. 

For  instance,  the  market  value  of  the  finished  pasty  mass, 
called  tomato  paste,  is  proportional  to  the  bright  red  color; 
the  freshness  of  the  tomato  flavor,  and  the  thickness,  and,  as 
stated  previously,  the  ordinary  concentrating  methods  of 
evaporation  serve  to  destroy  color  and  taste,  while  pastiness 
renders  it  difficult  to  handle  in  the  kettles  without  burning  or 
to  transfer  from  the  kettles  to  the  fillers.  To  save  color  we 
are  inclined  to  sacrifice  pastiness  (concentrate  loss) ;  to  make 
it  thicker  and  thus  put  more  tomato  in  a  can,  there  is  a  tenden- 
cy to  sacrifice  color,  taste  and  ease  of  operation. 

Economies  Now  Obtained 

Thanks  to  the  prodding  of  necessity,  these  baneful  effects 
have  been  minimized  by  adopting  more  efScient  means  of 
evaporation  both  at  atmospheric  pressure  and  in  vacuo,  while 
the  handling  of  the  pasty  mass  likewise  has  now  reached  a 
state  of  satisfactory  development.  Overcoming  difficulties  of 
concentration  and  handling,  together  with  mechanical  applica- 
tions as  substitutes  for  the  hand  labor  of  the  ordinary  peeling 
processes,  is  an  eloquent  example  of  the  potentialities  in  en- 
gineering practice  as  it  may  be  applied  to  food  problems. 
This  development  cuts  down  the  labor  necessary  to  handle 
about  5000  baskets  per  day  from  somewhere  near  140  persons 
to  about  35,  reduces  the  tomato  waste  from  about  50  per  cent 
to  about  5  per  cent,  eliminates  all  waste  to  the  consumer  by 
giving  him  a  product  free  from  seeds  and  cores,  saves  tin 
plate  by  using  a  can  containing  30  sq.  in.  in  comparison  with 
one  containing  91  sq.  in.,  reduces  shipping  cost  from  the  fact 
that  the  standard  paste  can  contains  6  oz.  net  weight  while 
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the  can  of  standard  tomatoes  of  equal  weight  of  tomato  solids 
contains  32  oz.  net  weight,  and  at  the  same  time  materially 
lessens  storage  and  conserves  transportation  space.  This 
tomato-paste  manufacture  of  course  puts  the  goods  in  a  form 
somewhat  different  from  that  with  which  the  housewife  is 
familiar,  but  a  publicity  campaign  should  demonstrate  to  the 
intelligent  housewife  that  not  only  is  she  effecting  a  direct  sav- 
ing of  50  per  cent  of  her  bill  for  tomatoes,  but  also  indirectly 
in  that  l)y  this  means  she  is  enabling  what  is  now  waste  to  be 
utilized  for  other  food  purposes,  directly  as  edible  fat  (oil) 
and  cattle  food   (press  cake). 

But  if  we  again  apply  economies  in  operation  we  find  that 
even  this  5  per  cent  of  cyclone  waste  can  be  utilized.  As  stated 
above,  it  consists  of  the  comparatively  sijeaking  dry  cores, 
skins  and  seeds  of  the  pulped  tomatoes  in  the  proportion  of 
about  two-thirds  wet  skins  and  cores,  water,  and  one-third  wet 
seed.  These  seeds  contain  a  valuable  edible  oil  which  closely 
resembles  olive  oil,  in  fact,  so  much  so  that  in  Italy  it  has  been 
largely  used  for  the  adulteration  of  olive  oil.  The  press  cake 
remaining  after  removal  of  the  oil  is  valuable  for  stock  feed. 
Inasnnich  as  the  cake  is  ground  up  for  this  use,  the  skins  can 


be  ground  in  with  it,  thus  insuring  absolutely  no  loss,  and 
rendering  all  of  the  tomato,  entering  the  plant  a  valuable  com- 
mercial commodity. 

■    The  Industry  in  Need  op  Engineering  Direction 

Thus  we  see  that  simple  as  tomato  packing  seems  to  be,  it 
is,  notwithstanding,  an  industry  in  great  need  of  development. 
It  has  grown  to  huge  proportions  in  volume  of  business,  but 
has  not  develoi)ed  in  the  mechanical  end  at  all  commensurate. 
Thanks  to  the  operation  of  the  Food  and  Drugs  Act,  and  the 
meritorious  activities  of  the  state  inspection  and  control  service, 
I  lie  industry  has  been  raised  from  one  of  indifferent  sanitation 
to  a  high  state  of  excellence.  But  until  men  trained  in  en- 
gineering take  hold  of  the  problems  awaiting  solution,  the 
industry  will  continue  to  blunder  on  and  develop  under  the 
guidance  of  men  whose  whole  engineering  viewpoint  is 
circumscribed  by  the  narrow  confines  of  their  own  establish- 
ments. Wastes  await  reclamation,  factory  procedure  needs  the 
application  of  approved  engineering  knowledge,  and  the  time- 
worn  practices  of  forty  years  need  to  be  revised  in  the  light  of 
ajjplied  science. 


TEMPERATURES    AND    THEIR    DURATION    DURINCx    THE 

HEATINCx    SEASON 

B\-  REGINALD  PELHAM  BOLTON,  NEW  YORK,  N.  Y. 


THE  unusual  e  treme  of  low  temperatures  which  par- 
ticularly affected  the  City  of  New  York  during  the  heat- 
ing season  of  1917-1918  invites  careful  study  as  to  the 
effect  of  similar  possible  occurrences  upon  the  installations  of 
apparatus  designed  to  effect  the  heating  of  buildings.  The 
prevalence  of  extremely  low  temperatures  in  the  vicinity  of 
New  York  City  is  very  limited  as  regards  time,  and  the  writer 
has  pointed  out  on  previous  occasions  that  the  existence  of  a  tem- 
perature below  zero  has  not  usually  prevailed  beyond  the  early 
hours  of  the  morning,  but  is  followed  by  a  sharply  rising  tem- 
perature about  suniise,  and  has  rarely  been  at  zero  in  the 
working  hours  of  the  day.  In  December  1917  and  January 
1918  such  low  temperatures  were  maintained,  on  some  occa- 
sions, all  day,  with  great  inconvenience  and  suffering,  due  to 
the  incapacity  of  heating  apjiaratus  to  meet  such  a  condition. 

The  length  of  time  during  which  any  given  temperature  below 
70  deg.  may  prevail  during  a  season  affords  an  interesting  com- 
parative study,  and  a  summary  of  the  figures  recorded  by  the 
Meteorological  Observatory  in  the  City  of  New  York  is  pre- 
sented in  Figs.  1-3,  in  which  the  temperatures  are  inverted  on 
the  vertical  scale,  and  the  period  of  time  is  shown  on  the  hori- 
zontal scale.  .  Fig.  1  is  the  record  of  the  season  of  1904-1905 ; 
Fig.  2  that  of  1913-1914;  and  Fig.  3  that  of  1917-1918. 

An  examination  of  the  mean  temperatures  recorded  during 
the  past  49  years  shows  that  the  a\-erage  was  40.4  deg.  This 
may  be  compared  with  the  extreme  low  temperatures  of  the 
past  heating  season,  the  average  of  which  was  37.66  deg.  Com- 
pared by  months,  the  average  temperatures  were  as  given  in 
Table  1.  It  may  be  observed  from  this  that  at  the  end  of  the 
last  season  the  average  monthly  temperatures  were  higher  than 
usual. 

Another  interesting  point  which  may  be  observed  is  that  the 
temperature  of  32  deg.  and  below  was  maintained  in  the  past 
cold  season  about  35  per  cent  of  the  time  of  the  season,  which 
is  very  similar  to  tiiat  in  Fig.  1,  representing  an  average  con- 
dition. 


Reference  to  Fig.  2  shows  that  during  about  50  per  cent  of 
the  whole  season  the  temperature  ranged  between  50  and  30 
deg.,  and  for  about  25  per  cent  of  the  season  the  temperature 
was  above  50  deg.;  while  in  Fig.  3  the  period  during  which 

TABLE  1    COMPARISON  OF  AVERAGE  TEMPERATURES  (DEG,  FAHR.) 
DURING  THE  HE.^TING  SEASON 


MeaD,  49  Years 

Season  of  1917-1918 

October     .    .             

55.6 
44.1 
34.2 
31.2 
30.5 
37.5 
49.1 

52,6 

41.4 

25.0 

January 

21.5 
30.7 

March.. 
.4pril . . 

41.6 
.lO.l 

temperatures  of  50  deg.  and  excess  prevailed  was  not  much 
more  than  22  per  cent. 

It  has  generally  been  assumed  that  the  lowest  temperature 
for  which  provision  must  be  made  in  heating  the  buildings  of 
New  Y'ork  City  is  that  of  zero,  and  consequently  the  capacity 
of  boilers  or  of  heating  apparatus  is  usually  installed  upon  that 
basis.  Reference  to  these  diagrams  indicates  the  extent  to 
which  the  capacity  of  the  heating  apiiaratus  or  boilers  is  util- 
ized, both  as  regards  output  and  time,  and  the  relatively  insig- 
nificant period  during  which  the  lowest  temperatures  prevail. 
It  is  for  tliis  comparatively  minute  demand  that  a  large  part  of 
the  investment  in  boilers  and  heating  systems  is  necessarily 
installed,  and  the  relative  expense  of  providing  for  this  extra 
heating  capacity  seems  disproportionate  to  the  results  achieved. 
Thus  it  will  be  seen  that  in  the  season  of  1904-1905,  which  was 
one  fairly  representative  of  average  conditions,  the  percentage 
of  the  season,  when  the  temperature  was  10  deg.  or  less,  was 
only  0.8  per  cent,  yet  it  will  be  evident  that  at  least  one-sev- 
enth of  the  entire  investment  in  boilers  and  heating  apparatus 
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had  been  provided  for  use  in  this  quite  iusignifleant  period 
of  time. 

In  the  season  of  the  year  1913-1914  (Fig.  2),  in  which 
unusually  low  temperatures  prevailed,  and  which  was  perhaps 
our  coldest  recorded  season  prior  to  last  year,  the  period  of 


season.  This  leads  to  some  consideration  as  to  whether  other 
means  could  not  be  found  which  would  relieve  the  owners  of 
property  of  the  investment  in  a  large  amount  of  expensive  ap- 
paratus so  unprofitably  utilized,  and  indicates  a  direction  in 
which  the  ingenuity  of  the  heating  engineers  of  the  country 
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Fir.  2    Temperatures  and  Periods  During  Heating   Season  of  1013-1914,  Manhattan 


->. 

U -2  Per  Cent  of  Seoson                                          Hours  during  Season 

!                    510                      1020                 1530                    Z040                2550                  30SO                  3570                 4.080                 4590                5 

00 
100 

90  1 
■o 

80  5 
o 

1- 

0) 

70  ^ 

u 
O 

60  ^ 

o 
O 

50    g- 
o 

ID 

30  ^ 
o 

4- 
C 
CJ 

10      u 

0 

5 

10 
15 
20 

Iso 

CD 

cS35 

\: 

^ 

\ 

- 

W 

V 

HEmiNe  CnPRCtTYNOT 
UTILIZED. 

-1 

^y  Average 

Temperatut 

e  forSeaso 

■—1 

7 

^— 1__ 

i 

'          L 

l- 

-50 

GO 

65 
70 

HERTIN5  Cl\ 
UTILIZEl 

PRCirr 
).          ; 

1 

"^^^ 

1 

1 
1 

I' 

i 

^     • 

i 

m^ 

0                     10                     20                   30                    40                     50                    60                    70                     90                    90                    IC 

Per  Ceni"  of  Season 

0 

time  during  which  the  temperature  of  10  deg.  or  less  was  in  ex- 
istence, was  only  2.1  per  cent  of  the  heating  season,  as  shown 
by  the  shaded  space  at  the  upper  left-hand  corner  of  the 
diagram. 

During  the  past  extremely  cold  winter  (Fig.  3),  when  our 
temperatures  descended  as  low  as  12  deg.  below  zero,  this  pro- 
portion of  the  season  during  which  the  temperature  was  10  deg. 
or  less  was  only  4.8  per  cent.  It  would  thus  seem  that  the  use 
which  is  made  of  the  extra  capacity  of  our  heating  installation 
is  not  in  excessof  5  per  cent  of  the  total  period  of  the  heating 


might  very  well  be  applied,  to  the  advantage  of  all  concerned. 

It  is  possible  that  if  some  means  for  the  substitution  of  gas 
or  electricity  as  an  auxiliary  heating  agent  could  be  introduced 
at  less  expense  for  installation  than  the  usual  boUers,  piping 
and  radiators,  it  would  be  profitable  to  make  use  of  those 
supplies  of  heat,  even  at  prices  greatly  in  excess  of  the  actual 
eo3t  of  producing  steam  or  hot  water. 

As  a  matter  of  fact,  much  fuel  is  wasted  by  overheating  resi- 
dences and  apartments  at  times  when  the  exterior  temperature 
is  above  60  deg.     If  auxiliary  gas  or  electric  appliances  were 
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installed  the  use  of  steam  might  in  some  buildings  be  dis- 
continued when  the  temperature  rose  above  60  deg.,  which  even 
in  the  past  cold  season  was  the  case  during  295  hours,  or  about 
6  per  cent  of  the  total. 

The  subject  has  acquired  a  certain  aspect  of  necessity,  since 


average  season,  such  as  tliat  of  1904-1905,  the  entire  use  which 
is  made  of  the  installed  capacity  of  heating  apparatus  is  only 
24  per  cent,  up  to  the  average  temperature  of  42  deg.,  while 
the  capacity  in  use  above  that  temperature  to  the  limit  of  70 
deg.  is  76  per  cent.     This  again  indicates  the  relatively  expen- 
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Fig.  3     Tempekatukes  .and  Their  Duration,   Heating  Season  of  1017-1&18,  New  York  City 


the  past  winter  disclosed  the  fact  that  there  may  upon  occasions 
occur  temperatures  falling  substantially  below  zero,  and  pre- 
vailin'?  for  many  hours  at  a  time.  For  such  conditions  it  may 
be  said  there  are  but  few  installations  of  heating  apparatus  in 
New  York  City  proportioned  to  provide  the  necessary  heating 
capacity.  Boilers  may  indeed  be  foi'ced  to  deliver  additional 
output,  but  radiators  and  piping  are  not  capable  of  relative 
increase  to  meet  a  condition  such  as  that  which  prevailed  during 
last  winter  on  several  occasions. 

To  add  to  heating  apparatus  for  the  purpose  of  meeting  this 
eonfingency,  so  limited  in  period  of  time  and  yet  so  urgent  in 
character,  would  involve  enormous  expense.  The  situation  was 
met  only  to  an  inadeciuate  extent  last  winter  by  the  purchase 
and  use  of  a  multitude  of  oil  heaters,  electric  heaters,  gas  radi- 
ators, and  the  wasteful  burning  of  gas  in  flame  burners,  kitchen 
ranges  and  gas  logs. 

Looking  at  the  other  end  of  the  scale  of  time  and  tempera- 
tures, as  shown  in  these  diagrams,  we  find  another  period  of 
time  during  which  such  auxiliai-y  apparatus  might  be  utilized. 
It  is  that  during  which  temperatures  of  60  deg.  and  above 
prevail. 

In  the  season  of  1904-1905  such  temperatures  were  in  e  :- 
istence  for  upward  of  400  hours,  or  8  per  cent  of  the  season, 
during  which  time  the  capacity  of  an  installation  proportioned 
on  heating  at  zero  was  utilized  to  an  extent  of  less  than  15  per 
cent.  It  would  seem  that  during  such  a  period  economic  use 
might  be  made  of  whatever  auxiliary  appliances  and  methods 
of  supply  of  heat  were  provided  to  meet  the  excess  conditions 
required  during  extremely  low  temperatures  at  the  upper  end 
of  the  diagram. 

It  is  interesting  also  to  note  in  this  connection  that  during  an 


sive  provision  required  to  be  made  to  maintain  the  temperature 
of  our  buildings  during  the  prevalence  of  the  lower  tempera- 
tures of  the  season. 


Owing  to  the  enormous  increase  of  Government  war  work, 
the  governmental  departments  at  Washington  are  being  flooded 
with  letters  of  inquiry  on  every  conceivable  subject  concerning 
the  war,  and  it  has  been  found  a  physical  impossibility  for  the 
clerks,  though  they  number  an  army  in  themselves  now,  to  give 
many  of  these  letters  proper  attention  and  reply.  There  is 
published  daily  at  Washington,  under  authority  and  by  direc- 
tion of  the  President,  a  Government  newspaper — the  Official 
V .  S.  Biilletin.  This  newspaper  prints  every  day  all  the  more 
important  rulings,  decisions,  proclamations,  orders,  etc.,  as  they 
are  promulgated  by  the  several  departments  and  the  many 
special  committees  and  agencies  now  in  operation  at  the 
National  Capital.  This  official  journal  is  posted  daily  in  evei-y 
post  office  in  the  United  States,  more  than  56,000  in  number, 
and  may  also  be  found  on  file  at  all  libraries,  boards  of  trade 
and  chambers  of  commerce,  the  offices  of  mayors,  governors 
and  other  state  and  federal  officials.  By  consulting  these  files 
most  questions  wall  be  found  readily  answered;  there  will  be 
little  necessity  for  letter  writing;  the  unnecessary  congestion 
of  the  mails  will  be  appreciably  relieved;  the  railroads  will  be 
called  upon  to  use  fewer  correspondence  sacks  and  the  mass  of 
business  that  is  piling  up  in  the  Government  departments  will 
be  eased  considerably.  Hundreds  of  clerks,  now  answering 
coiTespondence,  will  be  enabled  to  give  their  time  to  essentially 
important  work,  and  a  fundamentally  patriotic  service  will 
ha\e  been  performed  hy  the  jmblic. 


692 


BULLETIN  OF  MASSACHUSETTS  FUEL  ADMINISTRATION 


The  Journal 
Am.Soc.  M.E. 


h 
K 
4 
I 
U 

z 
o 

h 
< 

N 

z 
< 
o 
d: 
0 

I 

iij 
lii 

h 
h 

i 

0 

o 

q: 
ui 

0 

0. 

Q 

Z 
«t 

J 

u 

3 
b. 

>■ 

0 

I- 
u 

< 

IL 


l— 

-\ 

1 

■§  3 

§ 

X 

i 

0  1 

7 

e  ft 

So 

t 

o  -r 

s 

S 

n 

r 

£ 

li  Hii 

11  mi 


£1J| £    2  »  £ 

=  !s^ I  -  '^ 
-Si  =1  3  -  "^  5 

£  s||I||e; 
o  13  si  I  i  I', 

it  4  U'i 


°;-ilsia;es.i  e|f| 

l°''-e3  »s  1  =  01  =l-ss 

Uiti  s:  "sii  s|-s-5 


gg 


Ij  I i  51 n 


It   -rl 


in 

Q  -I : 


i  III  it  lllll  iiliJ 


==   1j 


iff  IS   -.1  ■ 


ill 


11  H 


|5|  =  Is  S-sJ  gS 
i       6  <     c3       d 


iiii^lS 


i:Bi  5i!?Jfi  I'JM^t    il!-n:? 


«= 


f*i  ;3:ii!i  il  li  la 

Bit    133!-^;    as    s?,  is-^ 
,.5S     -"|sJ|!    li    Ills  "II 


cl'l-lS 


1  EH 


H      ill 

^i|u  1^1  11 -life .li  :i!i 


^1 


.si 

!! 
If 

3j 


^^ 

s 

0 

=*-( 

s 

^ 

= 

X 

a 

~ 

li 

0 

"0 

-a 

0 

•=; 

s 

be 

35 

.0 

0 

3 

1 

n 

1 

0 

-4-S 

2 

1 

0 

0 
> 

0" 

n 

'% 

u 

0 

c3 

be 

c 

Tt 

•/: 

T- 

cs 

a 
0 

0 

to 

1 

rn 

5 

•5 

S 

0 

'3 

ca 
3 

.2 

3; 
2 

> 

3 

0 

0 

CD 

p 

5 

'3 
0 

j3 

a; 

"a 

% 
0 

0 
B 

1 

It 

22 

>v 

c— 

f 

•4H 

0 

1. 

X 

> 

1 

.2 

0 

-9 

■a 

2 

g 

3 
0 

CO 

>1 

r/j 

a; 

js 

g 

— 

"3 
3 

p 

0 

■?^ 

- 

5: 

E 

0 
5" 

0 

a) 

"? 

i 

^ 

;^ 

r^ 

0 

g 

a; 

0 

0 

iJ 

bt 

- 

-3 

>. 

0 

^ 

0) 

[A 

9 

a; 

T 

S 

x 

S 

0 

X 

0 

CO 

0 

X. 

0 

B 

0 

1- 

.0 
:3 

a) 

0 

0 
-a 

"3 
-2 

u 

3 

■53 
3 

0 

5 

0 
0 

173 

1; 

-5 

a 
0 

-r. 

§ 

3 

0 

CD 

>-, 

a 

IK 

> 

"5 

.^ 

r: 

0 

cj 

3^ 

0 

^ 

^ 
^ 

M 

-A 

-f 

r 

:= 

■- 

- 

> 

c:: 

- 

:= 

- 

0 

T. 

r 

O) 

^ 
g 

=3 

^ 

, 

^ 

^ 

, 

--^ 

I 

'7 

^ 

bp 

0 

0 

0 

0 

ej 

i 

"3 

'0 

0 

>  SS 


:-   -N^  .:i 


?    g    a  ^ 
-    2    5 


rrt 

G 

'-+-; 

^ 

— 

c; 

;.< 

:a 

bt 

.2 

CO 

0 

X 

5 

3 

X 

1 

3 

a 

X 

u 

0 

1 — 

^ 

■^ 

:J 

r- 

^ 

:; 

T 

■^ 

— 

0 

^ 

0 

— 

t3 

CU 

i-t 

~ 

" 

X 

"bfl 

br, 

be 

^^ 

a 

'^ 

2 

■r 

S= 

-X 

'i^ 

^ 

•  ^ 

■- 

^ 

a 

"= 

^ 

0 

X2 

^ 

^ 

CI 

C3 

"! 

'73 

s 

s 

-z 

bt 

'Zi 

rt 

15 

.3 

0) 

:3 

=4-1 

a; 

0 
be 

s 

0 

be 

0 

X 

U3 

'x 

n 

s 
0 

? 

0 

p 

1 

> 

X 

0 

0 

X 

3 

!» 

a 

i 

5 

CD 

■§) 

0 

0 

^3 

"0 

.2 

1 

X 

0 

2 

'§■' 
3 

T3 
0 

■J. 

c 

.2 

*x 

X 

Jo 

c2 

a: 

-a 
a 

0 
_X 

s 

1 

"3 

.2 

a 

"3 

0 

S  (M    a  =  ^  ^ 
a         be   a    X  h4 


-4— '         ^  ^       ^ 


M     ;-      > 


u  -5 


<  5 


3  ° 


5  S  ° 

■3  £  3 

S-  'a  3 

-s  ^  2 

f^   2  ^ 

^   m  a 


2  O 


2   2-3 
■^  "x   .2 


CO     o 

.-  ^ 


Tf   -S   H     ~ 


•^    =i    a 


-    o    o 

-Q     r-, 
IS      0) 


f^ 


o    2 


a  ^    S' 


O  0; 

C  x" 


=    ■§ 


-3  • -3    bo 


-5  :z 


;  -2  a; 


Q  S- 

--=  ^ 

o  pq 
a 

—  CO 


_s         c 

►5 


pd  g  ^ 


a  §  § 

-a    ^    cc 
^-  ^  M  '-^ 


S  ,2  '2 
■a    a    o 


3 
Qj  _a 


f^  .2 


o    o 


o 


^   o 


(^    o 
o  «2 

Of 


oj    ^    -: 


^    >  ja 


-♦-*  -a  . 


o 

>..  .3  B 


03    '^ 


« 


o    o  a3 

CO  -S 
a   01 

•a   p 


=  ^  !•■  2  ^  K  -S  x  5 


'•     "3     3    S   ^     3  "tn 

-  .4-* 


a  .-^ 

be  J!^ 
a  t3 


0 

^ 

^^ 

T 

a 

•^ 

3 
0 

0 

0 
pq 

<5 

2 
a 

3 

IT 

0) 

22 
3 

> 

in 

^ 

CORRESPONDENCE 


CONTRIBUTIONS  to  the  Correspondence  Departments  of  The  Journal  by  members  of  The 
American  Society  of  Mechanical  Engineers  are  solicited  by  the  Publication  Committee.  Con- 
tributions particularly  ivelcomed  are  suggestions  on  Society  Affairs,  discussions  of  papers  published 
in  The  Journal,  or  brief  articles  of  current  interest  to  mechanical  engineers. 


Second  Law  of  Thermodynamics 

To  THE  Editor: 

Mr.  Okey's  letter  published  on  page  467  of  the  June  num- 
ber of  The  Journal  brings  another  instance  of  the  periodic 
outcropping  of  misunderstanding  of  the  "  Second  Law  of 
Thermodynamics."  This  misunderstanding  may  be  as  much 
the  fault  of  the  teachers  of  thermodynamics  as  of  the  pupils, 
but  in  either  case  the  widespread  confusion  of  mind  is  deplor- 
able. 

Firsts  as  to  Mr.  Okey's  "  operative  "  apparatus,  this  con- 
stitutes no  infraction  of  the  Second  Law.  It  develops  its 
power  quite  normally  from  the  heat  flowing  from  the  warmer 
body  (the  air  surrounding  the  boiler)  to  the  colder  one  (the 
air  cliilled  by  atmospheric  evaporation )  quite  as  any  heat 
engine  develops  power  from  fuel  heat  flowing  to  refrigerator. 
Air  is  everjrwhere  being  chilled  by  atmospheric  evaporation; 
but  it  has  to  be  warmed  first  by  sun  heat  before  it  can  do  it. 
If  Mr.  Okey's  turbine  had  not  been  interposed,  the  atmospheric 
evaporation  would  have  chilled  the  air  surrounding  his  boiler 
just  the  same. 

This  is  exactly  as  all  the  sun  heat  reacliing  this  earth  event- 
ually must  re-radiate  into  space.  If  the  process  be  tempor- 
arily interrupted  by  the  storage  of  the  heat  in  coal  beds,  with 
the  incidental  driving  of  human  engines  before  it  is  allowed 
to  escape  to  refrigeration,  it  is  not  altered  thereby.  The 
Second  Law  holds  at  every  point. 

The  trouble  in  Mr.  Okey's  case  does  not  lie  in  his  apparatus, 
but  in  his  explanation  of  it.  His  confusion  of  mind  arises 
from  the  fact  that  he  has  been  told  that  heat  is  convertible 
into  work,  and  that  our  prime  movers  are  "  heat  engines." 
They  are  not.  There  is  no  such  thing,  in  careful  phrase. 
They  are  all  "  temperature  engines."  The  basic  laws  explain- 
ing these  statements  follow. 

Every  form  of  energy  is  partially  convertible  into  every 
other  form  of  energy,  with  conservation  of  quantities.  This  is, 
in  reality,  the  proper  statement  of  the  "  First  Law  "  of  ther- 
modynamics. The  transformation  of  heat  into  work  is  merely 
one  instance  of  this  general  law,  which  runs  through  all  fields 
of  energetics. 

No  form  of  energy  is  wholly  convertible  into  any  other 
form.  This  is  a  basic  law  of  energetics  as  important  as  either 
the  so-called  "  First  "  or  "  Second  "  laws.  Yet,  so  far  as  the 
writer  is  aware,  it  nowhei'e  finds  expression  in  the  textbooks 
of  thei-modynamics.  It  should  be  called  the  Second  Law,  and 
what  is  now  called  the  Second  be  made  the  Third. 

Each  fonn  of  energy  is  convertible  into  any  other  only  to 
the  degree  that  range  in  its  intensity  factor  (in  the  case  of  heat 
— temperature)  exists  in  the  environment.  This  is,  in  reality, 
the  general  statement  of  the  so-called  "  Second  Law,"  pref- 
erably to  be  called  the  Third,  in  a  fonn  applying  directly  to 
problems  in  energry  transformation.  Of  this  law  the  limita- 
tion to  "  heat  engines  " — and  the  thing  which  proves  that  they 
should  be  called  "  temperature  engines  "  is  the  basic  formula : 
(T,  —  T..)/T^ — is  merely  a  single  instance.  We  have  not  yet 
acquired  any  foundation  for  computing  efficiencies  nor  for  com- 


prehending actions  until  we  have  the  significance  of  this  cosmic 
law  well  in  mind. 

None  of  these  laws  constitutes  any  denial  of  the  possibility 
of  deriving  work  from  the  heat  of  the  atmosphere.  The 
earth's  atmosphere,  particularly  near  the  earth's  surface,  is 
relatively  a  quite  warm  thing,  heated  by  sun  heat.  Wherever 
may  be  found  a  spot  colder  than  the  local  atmosphere — in 
the  sea,  on  the  mountain  tops,  in  the  upper  atmosphere,  etc. — 
there  many  a  means  for  the  development  of  power  by  the 
connection  and  interaction  of  tlie  two  places  may  be  devised. 
Not  one  of  these  devices  would  give  any  surprise  to  the  ther- 
modynamieist,  because  none  would  infringe  the  basic  laws 
against  thermodynamic  perpetual  motion. 

This  frequent  evidence  of  confusion  of  mind  regarding  the 
fundamental  principles  underlj-ing  the  transformation  of 
energy — one  of  the  most  widespread  fields  of  applied  science — 
is  ground  for  deep  regret  that  not  even  a  single  technical  school 
boasts  a  chair  in  Energetics,  teaching  pure  mechanics,  ther- 
modynamics, electrical  and  chemical  energetics  simultaneously, 
as  one  subject. 

Sidney  A.  Reeve. 

New  York,  N.  Y. 

To  the  Editor  : 

I  have  been  greatly  interested  in  Mr.  Okey's  very  ingenious 
little  fallacy  regarding  the  second  law  of  thennodynamics  in 
the  June  number  of  The  Journal. 

It  is  possible  that  you  already  have  had  many  much  better 
explanations  of  the  situation  than  I  can  offer. 

In  the  first  place,  I  would  like  to  compliment  Mr.  Okey  on 
the  entire  arrangement.  It  is  not  often  in  these  days  that  any 
new  thermodynamic  system  is  originated.  Mr.  Okey  has  set 
forth  what  seems  to  me  to  be  quite  a  novelty,  and  has  carried 
it  out  in  a  very  ingenious  way.  I  hope  to  be  able  to  inspect 
the  original  apparatus  before  a  great  while. 

The  only  point  to  which  I  take  exception  is  the  statement 
that  the  second  law  of  thennodynamics  is  violated.  This  is 
not  the  case. 

In  order  to  completely  understand  the  matter,  we  must  in- 
clude with  the  apparatus  such  part  of  the  atmospheric  action 
as  will  make  a  complete  closed  cycle. 

This  is  that  portion  of  the  room  which  will  take  away  the 
water  vapor  from  the  SO.  condenser  and  return  condensed 
water.  We  can  do  this  without  destroying  Mr.  Okey's  prin- 
ciples in  the  least.  Suppose  that  there  is  a  closed  chamber 
surrounding  the  SO,  condenser  as  shown  in  Fig.  1,  in  which 
the  parts  which  are  added  are  shown  in  dotted  lines.  This 
chamber  takes  the  water  vapor  which  is  evaporated,  and  by 
extracting  heat  from  it,  by  contact  with  the  coldest  of  the  sur- 
rounding bodies,  condenses  the  water,  which  is  then  returned 
to  be  re-evaporated. 

There  will  be  a  certain  constant  pressui'e  in  the  added  cham- 
ber. The  saturation  temperature  corresponding  to  this  will 
be  the  temperature  at  which  heat  is  taken  away  in  the  cycle, 
and  will  be  the  lower  temperature  of  the  second  law  of  thermo- 
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dynamics.     The  upper  temperature  is  of  course  the  tempera- 
ture at  which  heat  is  added  in  the  SO.  boiler. 

I  think  it  -will   be  found   that   the  completed  apparatus  is 


Heat  taken    l     Wafer  Vapor 
art  71  !     Condenser 


Fig. 


1     MoDiFnjD   Form    of   Oket    Apparatls    for   Obtaining 
JIechanical  Work  from  the  Heat  in  the  Air 


entirely  consistent  with  the  second  law.  It  forms,  in  fact, 
a  binary-vapor  cycle,  exactly  identical  with  some  such  cj'cles 
which  have  already  been  fully  worked  out. 

S.  A.  Mess. 
West  Lynn,  Mass. 

Committee  on  Development  Proposed 

To  THE  Editor  : 

Referring  to  the  A.S.C.E.  resolutions  creating  a  Committee 
on  Development  [see  p.  712 — Editor],  I  cannot  help  but  feel 
that  a  most  important  and  timely  step  has  been  taken  by  the 
Civil  Engineers.  The  social,  industrial  and  economic  changes 
to  which  the  preamble  properly  calls  attention  have  been  the 
result  of  a  development  with  which  the  engineer  has  been  more 
closely  associated  than  any  other  profession  or  group.  There- 
fore they  demand  our  earnest  and  constant  study,  and  in  the 
opinion  of  many  they  necessitate  a  readjustment  and  a  restate- 
ment of  the  aims  of  our  various  engineering  societies. 

Another  problem  requiring  an  early  solution  is  the  organiza- 
tion of  all  engineering  societies,  national  and  local,  in  such  a 
manner  as  to  harmonize  and  coordinate  their  efforts  toward 
promoting  the  interests  of  the  engineering  profession  and  serv- 
ing the  community.  It  may  be  said — I  believe  without  danger 
of  contradiction — that  the  principal  aims  of  all  the  engineering 
societies,  according  to  the  conception  of  their  membership,  are 
more  or  less  identical  (although  expressed  in  various  ways), 
and  that  the  points  of  difference  relate  to  professional  and 
geographical  limitations.  Organization  must  therefore  look 
toward  joint  action  where  the  aims  ai'e  general  and  identical 
and  toward  separate  action  where  aims  are  specific  and  indi- 
vidual. In  view  of  the  magnitude  of  such  an  organization, 
however,  and  in  view  of  the  difference  in  stracture  and  in  scope 
of  the  many  units  to  be  coordinated,  a  plan  for  cooperation 
must  be  preceded  by  thorough  discussion  and  clear  statement 
of  the  present-day  aims  of  the  units  to  be  combined. 

These  considerations  make  me  feel  tJiat  our  Society  should 
take  up  at  the  earliest  possible  time  a  broad  and  thorough 
examination  of  its  aims,  and  that  such  examination  would  best 
be  coincident  with  similar  action  in  other  national,  and  prefer- 
ably also  local,  engineering  societies.  Previous  attempts  and 
discussions  in  our  Society  have  not  carried  us  vei-y  far,  largely, 
I  believe,  because  they  have  not  been  sufficiently  general.    May 


I  suggest,  therefore,  that  a  committee  of  our  Society  similar 
to  that  of  the  A.  S.  C.  E.  might  be  of  incalculable  benefit  just 
at  this  time,  and  that  pressure  upon  other  national  societies, 
also  to  follow  the  lead  of  the  A.  S.  C.  E.,  would  be  appropri- 
ate. If  constituted  along  the  lines  indicated  in  the  resolutions 
referred  to,  i.  e.,  composed  mostly  of  section  representatives, 
such  committees  of  national  societies  could  not  help  but  spread 
the  interest  and  discussion  of  this  vital  subject  to  every  city, 
town  and  hamlet  of  the  countrj-  where  engineers  are  found. 

If  a  committee  as  suggested  were  soon  appointed,  a  report 
could  no  doubt  be  submitted  to  the  Council  previous  to  the 
Annual  Meeting  in  December,  so  that  a  general  discussion  on 
the  pai-t  of  the  whole  Societj'  could  then  take  place. 

Louis  C.  Marburg. 

Philadelphia,  Pa. 

Economic  ElFects  of  Impurities  in  Coal 

To  the  Editor  : 

In  discussing  the  subject  of  low-grade  fuels  and  impurities 
in  coal  at  the  Spring  meeting,  Mr.  Pigott  made  the  statement 
that  the  principal  effect  of  burning  a  lower-grade  coal  in  the 
boiler  furnace  was  the  reduction  in  boiler  capacity.  With  coals 
from  the  Middle  West  there  is  a  considerable  decrease  in  ef- 
ficiency as  well,  as  with  coals  containing  a  high  percentage  of 
ash  there  is  inevitably  a  greater  ashpit  loss  than  with  better 
coals,  and  it  should  be  borne  in  mind  that  while  the  average 
fireman  can  bum  good  coal  economically  with  the  proper 
equipment,  it  takes  an  exceptionally  good  man  to  burn  poor 
coal  so  as  to  get  the  most  out  of  it.  In  this  connection  the 
cost  of  handling  the  excess  ash  and  moisture  in  the  coal  should 
be  considered  as  well  as  the  disposition  of  the  increased  amount 
of  refuse  from  the  furnace;  further,  with  poor  grades  of  coal 
increased  eapacitj'  can  be  obtained  only  with  increased  ashpit 
loss,  and  under  ordinary  conditions  and  variations  of  coal  it  is 
extremely  difiScult  to  determine  the  most  economical  point  of 
operating. 

In  order  to  obtain  the  required  cajjacity  for  peaks  some  of 
the  companies  who  have  experienced  considerable  ditficulty  in 
obtaining  good  coal  have  made  it  a  practice  to  purchase  only 
enough  good  coal  to  carry  them  over  the  peaks,  as  it  is  pos- 
sible to  get  along  during  off-peak  periods  with  the  lower  grades 
of  fuel,  which  are  cheaper  and  more  easily  obtainable.  This 
good  coal  is  segregated  so  that  it  can  be  distributed  to  the 
boilers  by  hand  or  by  special  equipment  during  the  peak 
periods,  after  which  the  boiler  rooms  return  to  their  regular 
operation  as  soon  as  possible  with  the  coal  ordinarily  received. 

Alex  D.  Bailey. 

Chicago,  111. 


"  The  AVonder  Ship  of  the  World  "  was  launched  at  the 
Bethlehem  Shipbuilding  Corporation,  Union  Plant,  Alameda, 
when  the  Defiance,  a  12,000-tonner,  slid  off  the  ways  just  38 
calendar  days  from  the  laying  of  the  keel. 

Director-General  Schwab  called  the  Defiance  the  "  Wonder 
Ship."  Mr.  Schwab  declared  that  the  building  of  this  boat  in 
38  days,  including  Sundays  and  holidays,  really  is  the  most 
remarkable  performance  in  shipbuilding  history.  On  a  basis 
of  tons  of  steel  fabricated  into  the  vessel  daily,  the  building  of 
the  Defiance  was  about  30  per  cent  better  than  the  Tiickahoe, 
the  27-day  ship  built  by  the  New  York  Shipbuilding  Corpora- 
lion.  This  comparison  is  not  absolutely  accurate,  but  it  is 
considered  fair.  (Emergency  Fleet  News,  vol.  1,  no.  19,  July 
11,  1918,  p.  16) 


SOCIETY  AFFAIRS 

A  Record  of  the  Current  Activities  of  the  Society,  Its  Members,  Council,  Committees, 

Sections  and  Student  Branches;    and  an  Account  of  Professional 

Affairs  of  Interest  to  the  Membership 


PRESIDENT  MAIN  said  that  "it  was  number  7"  when 
the  latest  member  of  his  personal  staff  left  for  War 
Work.  This,  in  addition  to  his  personal  devotion  to  the 
service  of  the  Government  to  the  exclusion  almost  of  his  own 
business,  will  explain,  if  explanations  are  necessary,  the  ear- 
nestness with  which  the  President  has  just  appealed  by  letter 
to  the  membership  for  the  services  of  every  competent  engineer 
in  the  country  in  the  interest  of  the  Government. 

It  is  here  that  announcement  should  be  made  of  the  summons 
of  the  Committee  on  Emergency  War  Training  to  Mr.  Ernest 
H.  Hartford  of  the  Society's  Staff,  to  go  to  Washington  and 
assist  in  the  important  work  of  organizing  the  Emergency  War 
Training  of  technical  men,  throughout  the  United  States. 
Forty  thousand  men  are  now  being  given  an  emergency  train- 
ing in  the  various  schools  and  colleges  and  by  the  end  of  the 
year  it  is  hoped  to  bring  this  number  to  one  hundred  thousand. 

There  is  one  feature  relating  to  the  appeal  for  enrollment  of 
engineei-s  for  war  service  which  requires  explanation,  namely : 
that  while  we  are  continuously  furnishing  names  of  men  in 
response  to  specified  requests  by  the  different  Bureaus  of  the 
Government,  and  the  industries  generally,  only  in  rare  cases 
are  we  able  to  reverse  the  operation  and  place  a  man  anxious 
to  serve.  We  have  first  to  await  the  request,  and  the  patience 
of  such  members  is  requested  in  this  respect. 

There  is  unfortunately  small  prospect,  so  far  as  we  are  able 
to  judge,  that  the  war  will  come  to  a  speedy  close,  and  in  con- 
sequence thousands  and  even  millions  of  men  will  probably  be 
required.  There  is  small  doubt  but  that  ample  opportunity 
will  eventually  come  to  every  one  to  contribute  his  services. 

An  interesting  event  in  engineering  circles  which  has  come 
to  our  notice  is  the  inauguration  of  the  Engineering  Institute 
of  Canada,  of  which  our  esteemed  member,  Mr.  H.  H.  Vaughan, 
is  president.  The  intention  of  the  Institute  is  to  broaden  the 
field  of  usefulness  formerly  covered  by  the  Canadian  Society 
of  Civil  Engineers,  by  uniting  "  all  the  Engineers  in  Canada, 
to  whatever  branch  of  the  profession  they  may  belong,  into 
one  Society." 

We  are  just  in  receipt  of  the  first  number  of  their  Journal, 
and  it  is  of  interest  to  know  that  it  is  uniform  in  size  with 
our  own  Journal,  that  is,  nine  inches  by  twelve.  If  any  one 
doubted  the  wisdom  of  adopting  this  size,  it  would  be  well 
to  observe  that  the  nine-by-twelve  size,  which  was  determined 
upon  Ijy  our  Society  a  number  of  years  ago,  is  used  by  a  large 
proportion  of  the  1200  periodicals  received  in  our  Library 
from  all  portions  of  the  world. 

It  will  be  the  desire  of  this  Society  to  cooperate  with  the 
Engineering  Institute  of  Canada  in  all  possible  ways,  and  it 
may  be  that  we  can  do  this  best  by  interchanging  matter  for 
the  Engineering  Survey  and  reviews  of  technical  literature 
which  we  have  developed ;  this  is  uniform  with  the  practice  of 
giving  Engineering  Survey  material  to  the  Research  Informa- 
tion Committee  of  the  National  Research  Council. 

There  is  still  further  opportunity  to  cooperate  in  the  matter 
of  standards,  President  Vaughan  having  been  appointed  the 
Canadian  representative  on  the  British  Engineering  Standards 
Committee. 

A  noticeable  feature  of  the  policy  of  the  Engineering  In- 
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stitute  seems  to  be  the  emphasis  placed  upon  sections  and 
branches  and  the  benefits  to  be  obtained  by  participation  of 
the  Institute  and  also  of  each  branch  in  matters  of  legislation. 
A  conspicuous  division  of  the  Institute's  committees  comprises 
the  legislative  committees  and  there  is  besides  a  strong  com- 
mittee in  each  of  the  branches  of  the  Institute  throughout  the 
Dominion.  This  is  in  keeping  with  the  announcement  of  the 
object  of  the  Institute,  which  is — 

"  To  facilitate  the  acquirement  and  interchange  of  profes- 
sional knowledge  among  its  members,  to  promote  their  profes- 
sional interests,  to  encourage  original  research,  to  develop  and 
maintain  high  standards  in  the  engineering  profession  and  to 
enhance  the  usefulness  of  the  profession  to  the  public." 

Calvin  W.  Rice, 

Secretary. 


War  Industries  Readjustment 
Committee 

THE  National  War  Industries  Readjustment  Committee 
of  the  Society  has  been  hard  at  work  and  has  received 
numerous  requests  from  manufacturers  desiring  to  handle  war 
orders.  Government  bureaus  have  been  assisted  in  placing 
such  orders.  The  Committee  is  anxious  to  learn  of  manufac- 
turers who  have  an  excess  of  work  or  whose  production  is  lag- 
ging and  would  like  to  sublet  part  of  their  work. 

For  various  reasons  the  output  of  war  material  is  far  below^ 
what  it  should  be.  Some  of  the  main  reasons  are  congested 
transportation,  lack  of  material  and  lack  of  coordination.  The 
purpose  of  ovu-  Committee  is  to  do  what  it  can  to  overcome 
such  difficulties.  To  this  end  the  Chairman,  Mr.  Parsons,  has 
just  returned  from  Washington,  where  he  has  been  in  confer- 
ence with  Messrs.  George  N.  Peek  and  Charles  A.  Otis,  of  the 
War  Industries  Board.  Mr.  Otis  is  Chief  of  the  Resources 
and  Conversion  Section,  and  has  worked  out  a  splendid  re- 
gional plan  with  regional  advisers  as  follows : 

Bridgeport,  B.  D.  Pierce,  Jr.,  care  Chamber  of  Commerce 
yeiv  York,  William  Fellowes  Morgan. 
Philadelphia,  Ernest  T.  Trigg,  322  Race  St. 
Pittsburgh.  George  S.  Oliver,  care  Chamber  of  Commerce 
Rochester,  Esten  A.  Fletcher,  care  Chamber  of  Commerce 
Cleveland,  W.  B.  McAllister,  care  Chamber  of  Commerce 
Detroit,  Allan  A.  Templeton,  Detroit  Board  of  Commerce 
Chicago,  D.  E.  Felt,  29  So.  LaSalle  St. 
Cincinnati,  Edwin  C.  Gibbs,  31  East  Fourth  St. 
Birmingham,  T.  H.  Aldrich,  322  Brown-Marx  Bldg. 
Kansas  City,  F.  D.  Crabbs,  care  Chamber  of  Cormnerce 
St.  Louis,  Jackson  Johnson,  care  Chamber  of  Commerce 
St.  Paul,  D.  R.  Cotton,  care  Chamber  of  Commerce 
Milwaukee,  August  H.  Vogel,  Pfister  &  Vogel  Leather  Co. 
Dallas,  Louis  Lipsitz,  407  Southland  Life  Bldg. 
San  Francisco,  Frederick  J.  Koster,  care  Chamber  of  Com- 
merce 
Atlanta,   Baltimore,   Boston   and   Seattle  appointments  wiU 
be  made  verj'  shortly. 
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The  idea  is  that  through  this  means  it  will  be  possible  to 
place  Government  requirements  in  communities  or  regions,  and 
expedite  production  through  the  cooperation  of  the  various 
organizations  and  facilities  within  those  regions.  In  order 
that  our  Society  may  do  its  utmost,  it  has  been  decided  to 
cooperate  in  each  of  these  regions.  To  this  end  President  Main 
has  appointed  the  following  representatives  to  work  with  the 
above  regional  representatives  of  the  War  Industries  Board 
in  their  several  localities: 

Bridgeport,  Conn.,  Harry  E.  Harris,  P.  O.  Box  852 
New  York  City,  G.  K.  Parsons,  29  Pine  Street 
Philadelphia,  Pa.,  C.  N.  Lauer,  care  Day  &  Zimmerman 
Pittsburgh,  Pa.,  J.  M.  Graves,  435  Sixth  Ave. 
Rochester,  N.  T.,  Ivar  Lundgaard,  208  Culver  Road 
Cleveland,  Ohio,  F.  H.  Vose,  3203  Whitethome  Road,  Euclid 

Heights 
Detroit,  Mich.,  G.  W.  Bissell,  Mich.  Agri.  College,  East  Lans- 
ing, Mich. 
Chicago,  III.,  A.  D.  Bailey,  21  Elmwood  Ave.,  La  Grange,  111. 
Cincinnati,  Ohio,  Ered  A.  Geier,  2301  Grandview  Ave.,  E.W.H. 
Baltimore.  Ud.,  W.  W.  Varney,  710  North  Carey  St. 
Atlanta,  Ga.,  Robert  Gregg,  960  Ponce  de  Leon 
Birmingham,  Ala.,  W.  P.  Caine,  Ensley,  Ala. 
Kansas  City,  Mo.,  J.  L.  Harrington,  Rockhill  Manor 
St.  Louis,  Mo.,  R.  L.  RadclifEe,  701  Laclede  Gas  Bldg. 
Milwaukee.  Wis.,  W.  M.  White,  747  Summit  Ave. 
Dallas,  Tex.,  A.  C.  Scott,  Scott  Engineering  Co. 
San  Francisco,  Cal.,  B.  F.  Raber,  2027  Delaware  St.,  Berkeley, 

Cal. 
Seattle.  Wash.,  R.  M.  Dyer,  Puget  Sound  Bridge  &  Dredging 

Co. 
Boston,  Mass.,  A.  C.  Ashton,  33  Columbus  Ave.,  Somerville, 

Mass. 
St.  Paul,  Minn..  Oliver  Crosby. 

It  is  the  desire  of  the  War  Industries  Board  that  our  mem- 
bers act  in  an  advisory  capacity  in  the  several  regions.  The 
reason  for  this  is  that  our  members  being  largely  connected 
with  industry  are  in  the  best  position  to  advise  regarding  the 
feasibility  of  manufacturing,  the  interpretation  of  specifica- 
tions, the  adaptation  of  machines  and  processes,  and  the  facili- 
tation of  production.  In  each  of  the  regions  there  will  be  sub- 
centers,  and  it  will  probably  devolve  upon  our  Society  to  be 
represented  in  each  of  these  centers.  It  is  likely  that  com- 
mittees will  be  formed  for  specific  technical  and  semi-technical 
questions,  and  our  advice  wiU  be  valuable  in  these  committees. 
Further,  it  behooves  us  to  be  ready  to  fit  in  to  the  organization 
as  it  is  developed  by  the  War  Industries  Board. 

The  relation  of  our  national  War  Industries  Readjustment 
Committee  to  the  several  regional  representatives  of  our  So- 
ciety wUl  be  that  of  the  clearing  house,  supplying  information 
and  describing  the  methods  which  others  are  using,  thus  keep- 
ing our  members  informed  of  the  best  that  is  being  done  in 
other  regions. 

This  Committee  will  be  glad  to  answer  inquiries  and  help  in 
every  way  that  it  can  to  coordinate  the  activities  of  our  repre- 
sentatives and  the  War  Industries  Board.  The  present  head- 
quarters of  the  Committee  is  in  care  of  the  Chairman,  G.  K. 
Parsons,  President  of  the  G.  K.  Parsons  Corporation,  29  Pine 
Street,  New  York  City. 

Dr.   Garfield   to   the   Society 

A  letter  of  commendation  has  been  received  by  President 
Main  from  Dr.  Harrj'  A.  Garfield,  U.  S.  Fuel  Administrator, 
on  the  work  accomplished  by  the  Fuel  Consei-vation  Committee 


in  preparing  the  Fuel  Symposium  for  the  Worcester  Meeting 
of  the  Society,  and  for  its  use  by  the  Publication  Committee 
in  The  Journal.    The  letter  is  given  below: 

Washington,  D.  C, 

June  25,  1918. 
The  Ameeican  Society  of  Mechanicai,  Engineers, 

Mb.  Ch.ibles  T.  Main,  President. 
Dear  Mr.  Main: 

Your  Society  is  to  be  cousratulated  on  its  efforts  for  fuel  conser- 
vation as  set  forth  in  this  fuel-economy  symposium.  True  Ameri- 
canism calls  for  the  most  careful  and  efficient  use  of  fuel — the 
driving  force  of  war  and  industry. 

Coal  production,  hand  in  hand  with  railroad  service,  has  been 
increasing  tremendously  during  recent  weeks ;  but  regardless  of 
the  supreme  efforts  being  e.xerted,  some  parts  of  the  country  and 
some  industries  will  have  less  coal  than  they  want  during  the 
coming  winter. 

The  demands  of  our  great  war  machine  are  increasing  hour  by 
hour  and  they  must  be  met.  War  requirements  call  for  more  coal, 
more  raw  materials  of  all  kinds.  Our  transportation  lines  are 
clogged  with  the  moving  of  the  coal,  of  all  the  other  raw  materials 
and  of  the  finished  products. 

Communities  that  have  heeded  the  nation-wide  warning  to  order 
early  will  be  in  far  better  position  than  those  that  have  failed  to 
heed  the  warning.  War  industries  will  be  supplied.  <)ther  indus- 
tries will  receive  coal  and  oU  in  proportion  to  their  importance 
and  the  measure  of  their  supply  will  depend  on  how  faithfully 
everybody  practices  conservation. 

Yours  very  truly. 

{Signed)  H.  A.  Gabfield. 

United  States  Fuel  Administrator. 

French  Books  Sent  from  the  War  Zone 

The  following  is  a  letter  which  the  Secretaiy  has  recently 
received  from  one  of  our  members  at  the  front,  which  gives 
an  interesting  personal  note.  The  writ«r  is  a  Canadian  and 
was  employed  before  enlisting  in  the  capacity  of  assistant 
works  manager  in  the  Canada  Machinery  Corporation,  Ltd., 
Gait.  Ont.  He  is  now  in  the  3d  Brigade  of  the  Canadian 
Field  Artillery. 

The  books  referred  to  have  been  received  and  placed  in  the 
library  of  the  Society.  Their  titles  are  L'Essai  des  Combus- 
tibles, a  translation  of  Fischer's  Manual,  and  Resistance  de 
Materiaux,  by  Ch.  de  Mussan. 

Deak  Mr.  Rice  : 

Some  time  ago  I  sent  you  a  couple  of  French  textbooks  which 
I  picked  up  in  the  ruins  of  an  engineering  school.  This  school  was 
evidently  conducted  by  a  mining  association  as  an  educational 
institution  for  the  sons  of  miners.  From  scraps  of  drawings  which 
were  lying  about,  it  must  also  have  served  as  an  engineering  office 
for  quite  a  large  section  of  the  mining  area.  At  the  time  I  found 
the  books  our  brigade  was  in  action  in  the  town  quite  close  to  the 
place,  and  when  things  were  quiet  I  used  to  dig  around  the  build- 
ing to  break  the  monotony.  One  trip  there  I  shall  not  forget, 
because  Fritz  opened  up  on  the  building  while  I  was  there  and 
I  am  not  a  lover  of  fiying  bricks  or  steel.  The  place  stands  on  a 
hill  and  as  it  is  only  a  little  over  two  miles  from  the  enemy 
trenches,  it  is  often  used  as  a  calibration  point  for  his  artiller.v, 

I  hope  the  books  are  of  interest  and  some  day  I  hope  to  be  able 
to  send  you  the  pieces  which  I  cut  from  the  front  pages  showing 
the  name  of  the  town  and  school. 

I  wish  there  were  time  to  write  even  a  short  synopsis  of  the 
work  of  the  Canadian  Field  Artillery  as  I  have  seen  it  since 
January  1917.  It  is  a  most  interesting  branch  of  the  service  and 
especiall.v  during  periods  of  open  warfare.  Sometimes  the  shelling 
around  our  positions  is  terrific  and  at  other  times  there  are  quite 
long  periods  of  comparative  inactivity  on  the  part  of  Fritz.  But 
whether  Fritz  is  active  or  not,  the  harrassing  fire  by  our  little 
guns  goes  on  day  and  night,  the  intensity  depending  on  the  im- 
portance of  the  front.  It  is  our  policy  to  fire  on  every  German 
who  can  be  reached,  and  our  18-pounders  can  reach  considerably 
farther  than  is  generally  known. 

No  doubt   the  enemy  intends  to  make   a   big  drive   again   very 
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soon.  It  is  like  living  on  a  volcano,  but  we  all  feel  extremely  con- 
fident that  the  showing  to  lie  made  by  the  Allies  will  far  surpass 
those  in  the  past.  Every  one  is  working  hard  and  as  far  as  I 
can  judge  the  stage  is  set  for  the  greatest  battle  in  history.  We 
arc-  all  grateful  to  Uncle  Sam  for  the  real  response  he  is  making 
to  our  call  for  assistance.  The  American  soldiers  I  have  seen  here 
are  .lust  the  type  we  Britishers  are  proud  to  have  as  fighting  part- 
ners, and  with  such  men  as  you  are  .sending  over,  together  with 
the  wonderful  French  and  Italian  soldiers,  there  can  be  only  one 
result,  a  clean  win  for  our  side. 

Bdb.  p.  G.  Welfobd. 

The  Dayton  Engineers'  Club  and  Its  New 
Building 

An  ideal  home,  yes,  and  more  than  that,  a  home  of  ideals. 

This  characterizes  the  Engineers'  Club  of  Dayton  in  its  new 
home,  which  it  was  the  pleasure  of  the  Secretary  to  visit  a 
short  time  ago  during  a  trip  through  the  West  and  South. 
Our  Society,  in  com- 
p  a  n  y  with  others, 
had  been  cordially 
invited  to  the  origi- 
n  a  1  organization 
meeting  of  the  Day- 
ton Engineers'  Club 
several  years  ago ; 
and  similarly  to  the 
dedication  of  its 
beautiful  new  club- 
house last  February, 
which,  however,  the 
Secretary  was  un- 
fortunately unable 
to  attend.  Suffice  to 
say  that  whereas 
there  may  be  engi- 
neers' club  buildings 
which  have  cost 
more,  as  in  the  case 

of  the  Engineers'  Club  in  New  York,  nevertheless,  there  is  no 
more  beautiful  and  well-appointed  engineers'  clubhouse  in  the 
world  than  the  one  which  can  now  be  found  in  the  city  of 
Dayton. 

The  original  conception  recognized  that  a  meeting  place  per- 
mitting the  fearless  and  thorough  discussion  of  engineering 
problems,  coupled  with  the  fostering  of  good  fellowship,  was 
quite  worth  while  and  would  confer  lasting  benefits  upon  the 
community.  The  splendid  building  came  as  a  result  of  the 
generous  desire  of  two  of  Dayton's  public-spirited  engineers, 
both  of  whom,  incidentally,  are  members  of  our  Society.  The 
building  is  located  on  a  choice  lot  facing  the  river,  with  ade- 
quate grounds  to  give  it  a  setting,  and  is  substantially  con- 
structed with  a  view  to  permanence  and  utility.  The  entrance 
to  the  main  floor  is  generous  and  attractive.  On  the  right  is 
a  common  room,  with  piano,  comfortable  divans  and  pool 
tables.  In  the  center  are  the  main  stairs  up.  To  the  left  are 
the  lavatories  and  rooms  for  checking  wraps.  Two  or  three 
steps  down  and  in  the  center  are  the  main  rest  rooms,  with 
possibilities  for  dining  al  fresco.  Upstairs  is  the  main  audi- 
torium, with  a  large  lounge  on  the  right  and  librarj'  on  the 
left. 

Notwithstanding  the  excellence  of  the  architecture  and  set- 
ting of  the  building,  which,  obviously,  are  so  favorable,  the 
impressive  feature  of  all  is  that  the  Dayton  Engineers'  Club 
is  dedicated  to : 

The  dissemination  of  the  Truth, 

The    promotion    of    useful    education    and    civic    righteousness, 


Xew  Home  of  the  Engi.\eers*  Clue  of  Dayton 


The     fostering     of     good-fellowship    among    our    Miami    Valley 

Engineers, 

The  professional  advancement  of  our  members, 

The  inspiration  and  encouragement  of  the  younger  men,. 

The  making  of  a  technical  City,  where  creative  endeavor  finds 

reward. 

Nothing  could  so  hearten  the  work  of  the  engineer,  and  par- 
ticularly of  tie  young  engineer,  as  to  see  this  evidence  of  ideal- 
ism and  devotion  to  the  higher  things  of  life  in  relation  to  his 
dailv  work. 


History  of  the  Providence  Engineering  Society 

In  the  Providence  Magazine  for  May  1918,  published  by  the 
Providence  Chamber  of  Commerce,  there  appears  a  history  of 
the  Providence  Engineering  Society,  written  by  Luther  D. 
Burlingame,  Mem.Am.Soc.M.E.,  from  which  the  account  given 
below  is  taken.  This  society  bears  the  distinction  of  having 
been  originated,  and  until  within  a  few  years  conducted,  in  the 

interests  of  those  in 
the  mechanical  engi- 
neering profession. 
For  several  years 
past  it  has  been 
affiliated  with  the 
American  Society  of 
Mechanical  E  n  g  i  - 
neers. 

As  far  back  as 
1789  the  Providence 
Association  of  Me- 
chanics and  Manu- 
facturers was  organ- 
ized for  the  purpose 
of  "  promoting  in- 
dustry and  giving  a 
just  encouragement 
to  ingenuity,  that 
o  u  r  manufactures 
may  be  improved." 
This  association  had  on  its  rolls  the  names  of  many  distin- 
guished men.  The  meetings  were  held  in  the  Old  State  House, 
where  an  important  library  was  collected,  which  became  in 
1877-1878  the  nucleus  of  the  present  Providence  Public  Library. 
Following  the  dissolution  of  this  old  organization,  a  group 
of  men  interested  in  mechanics  and  mechanical  engineering, 
came  together  in  1894  to  form  an  organization  devoted  to  the 
interests  of  those  mechanics  branches.  A  constitution  was 
adopted  and  the  society  started  on  its  work  wdth  twenty-seven 
charter  members.  Arthur  A.  Fuller,  now  with  Stone  & 
Webster  Co.,  Washington,  was  the  first  president.  The  name 
Rhode  Island  Association  of  Mechanicians  was  first  adopted 
but  as  it  did  not  seem  to  fit  the  ambitions  of  the  leaders  of  the 
new  organization,  the  name  was  soon  changed  to  the  Provi- 
dence Association  of  Mechanical  Engineers,  under  which  title 
its  activities  were  carried  on  for  more  than  twenty  years. 

The  first  regular  technical  meeting  was  held  on  March  12, 
1895,  and  was  a  lecture  on  electricity  by  Marion  C.  Happoldt, 
one  of  the  charter  members.  During  the  first  year  practically 
all  of  the  lectures  and  papers  were  by  members  and  local  en- 
gineers. In  the  early  years  a  group  of  men  from  the  Brown 
&  Sharpe  Manufacturing  Co.  were  especially  active  in  the 
organization  and  Luther  D.  Burlingame  was  the  second  presi- 
dent. 

In  1911  the  Association  broadened  its  field  of  activities  by 
becoming  affiliated  with  The  American  Society  of  Mechanical 
Engineers,  and  joint  annual  dinners  with  the  officials  of  that 
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Society,  the  first  of  which  was  held  May  3,  1911,  became  im- 
poitaiit  and  regular  events.  In  November  1915,  at  a  joint 
meeting  and  dinner,  with  several  hundred  members  of  the 
Boston  Engineering  Society  as  guests,  plans  were  consummated 
for  the  merging  of  the  old  Providence  Association  of 
Mechanical  Engineers  into  the  present  Providence  Engineering 
Society.  The  purpose  of  the  reorganization  was  to  bring  to- 
gether all  classes  of  engineers  in  a  single  organization,  modem 
requirements  being  such  that  all  the  various  branches  of 
engineering  are  found  to  have  much  in  common,  even  though. 
there  may  be  wide  variation  in  the  technical  requirements  of 
each  branch.  The  spirit  of  cooperation  was  shown  at  a  recent 
meeting  when  there  were  present  as  speakers  the  presidents  of 
the  mechanical,  civil  and  electrical  national  engineering 
societies. 

In  order  that  the  specific  interests  of  each  group  of  engineer's 
may  be  properly  cared  for  in  the  larger  organization,  sections 
have  been  organized,  representing  each  of  the  engineering  in- 
terests most  prominent  in  Rhode  Island.  These  comprise  sec- 
tions on  efficieucy,  municipal  engineering,  structural  work,  de- 
signing and  drafting,  power,  machine  shop,  and  chemistry.  In 
addition  there  is  a  student  section,  making  it  possible  for 
sludent  engineers  to  be  identified  with  engineering  activities, 
with  which  they  may  later  find  themselves  connected  in  a  pro- 
fessional way. 

An  important  program  has  been  arranged  for  next  season. 
During  the  past  year  there  have  been  held  eleven  regular  meet- 
ings of  the  society  and  fifty  section  meetings.  Addresses  on 
matters  of  current  interest  have  been  presented  by  engineers 
of  national  prominence  at  the  regular  meetings  while  the  sec- 
tion meetings  have  been  devoted  especially  to  matters  of  en- 
gineering connected  with  the  war. 

The  society  has  in  operation  an  employment  bureau  for  the 
reciprocal  benefit  of  its  members.  It  also  publishes  a  monthly 
bulletin  containing  the  program  for  future  meetings  and  other 
items  of  interest  to  the  members.  Quite  recently  the  society 
carried  out  a  complete  classification  of  the  engineers  through- 
out the  state  showing  their  availability  for  military  or  auxiliary 
civilian  service.  In  addition  to  this  work  the  society  made 
several  suggestions,  which  were  later  adopted,  with  reference 
to  the  proper  guarding  of  public  utilities  and  the  securing  of 
emergency  fire-fighting  apparatus.  During  the  past  year  there 
has  been  an  increasing  number  of  the  society-  members  in  the 
Service,  and  the  service  flag  now  contains  thirty-five  stars. 
The  present  president  of  the  society  is  Robert  W.  Adams 
and  it  is  due  largely  to  his  energy  and  interest  that  the  society 
is  steadily  progressing,  the  membership  now  Ijeing  approxi- 
mately 500.  The  society  has  attractive  headquarters  in  the  Dr. 
Can-  building,  29  Waterman  Street. 

Edgar  Marburg- 
Edgar  Marburg,  professor  of  civil  engineering  in  the  Uni- 
versity of  Pennsylvania  and  secretary-treasurer  of  the  Ameri- 
can   Society   for  Testing   Materials,   died   suddenly   in   Phila- 
delphia on  June  27. 

Professor  Marburg  was  graduated  from  Rensselaer  Poly- 
technic Institute  in  1885  with  the  degree  of  civil  engineer  and 
served  successively  in  the  engineering  departments  of  the  Key- 
stone Bridge  Co.,  the  Phoenix  Bridge  Co.,  the  Edge  Moor  Iron 
Co.  and  the  Carnegie  Steel  Co.  In  1892  he  was  named  for  and 
accepted  the  position  of  the  head  of  the  civil-engineering  de- 
partment in  the  University  of  Pennsylvania. 

In  1898  Professor  Marburg  was  one  of  the  group  to  organize 
in  Philadelphia  the  American  Section  of  the  International  As- 
sociation for  Testing  Materials  and  early  in  1902  he  was  elected 


secretary  of  the  section.  Within  a  few  months  he  had  written 
to  the  executive  committee  such  a  clear  statement  of  the  pur- 
poses which  an  American  testing  society  should  fulfill  that 
the  committee  decided  to  recommend  the  termination  of  the 
existence  of  the  section  as  such  and  the  establishment  of  a  new 
society,  which  would  hold  membership  as  a  body  in  the  inter- 
national association  and,  while  affiliated  and  forming  the 
American  branch,  be  free  to  set  forth  its  aims  indejjendently 
and  adopt  its  own  mode  of  precedure.  The  plan  for  the  new  so- 
ciety was  drawn  up  on  the  lines  laid  down  by  him — which  are 
those  followed  today — and  the  new  body  fonnally  launched 
as  the  American  Society  for  Testing  Materials  in  June  1902 
with  Dr.  Charles  B.  Dudley  as  president  and  himself  as 
secretary-treasurer. 

What  the  success  of  the  society  has  been  is  not  necessary  to 
recount  in  detail.  It  is  suflflcient  to  say  that  the  membership  is 
now  2261,  the  annual  receipts  $39,687,  while  the  standards  it 
has  adopted  number  107.  So  excellent  has  been  the  work  ac- 
complished that  the  Government  has  in  the  last  two  years 
translated  certain  of  the  specifications  into  foreign  languages, 
thus  making  the  society  work  a  helpmeet  in  the  extension  of 
American  foreign  trade. 

While  the  profession  knows  him  chiefly  for  his  work  in  the 
society.  Professor  Marburg  was  no  less  successful  as  a  teacher. 
In  conjunction  with  his  colleague  in  mechanical  engineering, 
the  late  Prof.  Henry  W.  Spangler,  he  deserves  credit  for  hav- 
ing planned  the  excellent  engineering  laboratories  of  the  uni- 
versity. The  most  important  of  his  writings  was  his  book  on 
Framed  Structures  and  Girders,  published  in  1911.  For  years 
he  was  a  contributor  of  editorials  to  the  Engineering  Record. 
Professor  Marburg  was  a  member  of  the  American  Society 
of  Civil  Engineers,  past-president  of  the  Engineers'  Club  of 
Philadelphia,  past-secretary  of  the  Society  for  the  Promotion 
of  Engineering  Education  ajid  past-ehaii-man  of  the  committee 
on  science  and  arts  of  The  Franklin  Institute.  He  was  honored 
with  the  degree  of  doctor  of  science  by  the  University  and  of 
doctor  of  laws  by  Franklin  and  Marshall  College. 

Dr.  James  Douglas 

Dr.  James  Douglas,  honorary  member  of  the  American 
Institute  of  Mining  Engineers,  died  June  25,  1918,  at  the  age 
of  81,  in  his  home  in  New  York.  He  was  a  scholarly  man  of 
the  highest  professional  attainments.  Besides  being  rated  one 
of  the  foremost  metal  and  mining  authorities  in  the  world,  he 
had  a  deep  interest  and  sympathies  in  the  field  of  jihilanthropy. 

To  the  engineering  profession  he  contributed  not  only  from 
his  knowledge  but  also  from  his  possessions.  In  1915  he  made 
an  initial  gift  of  $5000  to  the  Engineering  Societies  Library 
for  an  endowment  fund,  to  which  he  added  $95,000  in  1916, 
making  his  total  donation  $100,000.  By  the  provisions  oi  his 
will  a  bequest  of  another  $100,000  has  been  made  to  the  Ameri- 
can Institute  of  Mining  Engineers  for  lil)rary  purposes. 

A  brief  review  of  his  life  shows  an  unusually  versatile  and 
brilliant  mind,  which  led  him  to  make  important  contributions 
to  an  extraordinary  variety  of  professions. 

Dr.  Douglas  was  born  in  Quebec,  Canada,  in  1837  and  edu- 
cated at  the  University  of  Edinburgh  where  he  began  his  study 
of  medicine,  and  at  Queen's  University,  Kingston,  Ontario. 
He  traveled  extensively  in  Europe  and  the  Orient,  visited 
Egypt  several  times,  and  brought  back  from  his  travels  im- 
portant archipological  collections  which  he  later  donated  to  the 
Metropolitan  Museum  of  Art. 

After  the  period  of  travel  he  returned  to  Edinburgh  and 
continued  his  studies  in  medicine  and  surgery,  and  subse- 
quently entered  the  ministry  with  the  idea  of  combining  the 
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two  professions.  lu  the  full  swing  of  his  studies  in  medicine, 
theology  and  literature,  however,  his  plans  were  suddenly 
changed.  His  father  had  invested  heavily  in  gold  and  copper 
mines  in  Canada  and  seemed  in  danger  of  losing  his  entire 
fortune  because  there  was  no  economical  process  of  extracting 
the  two  per  cent  copper  ore  the  mines  contained.  Dr.  Douglas 
had  been  much  interested  in  chemistry  and  the  jeopardy  of 
his  father's  finances  led  him  to  take  up  the  subject  practically 
in  connection  with  mining.  He  returned  to  Canada  again 
where,  in  collaboration  with  his  friend,  the  late  Dr.  Hunt,  he 
worked  out  the  well-known  Hunt  &  Douglas  process  for  the 
extraction  of  copper. 

Dr.  Douglas  came  to  this  country  in  1875  and  became  con- 
nected with  several  copper  companies  in  applying  his  theory 
of  extraction,  finally  entering  into  business  relations  with  the 
firm  of  Phelps,  Dodge  &  Co.,  of  which  he  later  became  presi- 
dent and  chairman  of  the  board  of  directors.  It  has  been  said 
that  Dr.  Douglas  supplied  the  imagination  which,  added  to 
the  money  and  careful  business  management  of  the  members 
of  the  firm,  raised  this  company  to  its  very  high  place  among 
mining  industries. 

It  was  on  his  suggestion  that  the  first  traction  engines  used 
in  the  Southwest  were  employed  in  hauling  coal  from  Bisbee 
to  the  railroads.  He  built  the  railroad  from  Bisbee  to  Fair- 
banks to  further  facilitate  the  handling  of  the  ore,  and  other- 
wise developed  facilities  for  conducting  mining  operations  on 
a  large  scale  for  the  delivery  of  the  coal. 

Dr.  Douglas'  liberality  and  broadmindedness  made  him  the 
friend  of  the  engineering  profession.  His  mines  and  smelting 
plants  were  always  open  to  other  engineers,  with  whom  he 
believed  an  exchange  of  ideas  mutually  beneficial.  In  this 
connection  H.  W.  Hardinge  tells  that  a  chance  remark  of  Dr. 
Douglas'  resulted  in  changing  the  whole  method  of  copper 
smelting  in  Colorado.  The  remark  led  Mr.  Hardinge  to  con- 
vert his  lead  stack  into  a  composite  lead  and  copper  furnace, 
a  change  which  increased  the  profits  in  smelting  so  largely 
and  rapidly  that  other  smelters  hastened  to  adopt  similar 
methods. 

Both  Queen's  University  and  McGill  University  conferred 
the  degree  of  LL.  D.  on  Dr.  Douglas,  and  he  was  the  recipient 
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of  the  gold  medal  of  the  Institution  of  Mining  and  Metallurgy, 
as  well  as  the  John  Fritz  Medal,  which  was  awarded  to  him 
for  notable  achievements  in  mining,  metallurgy,  education  and 
industrial  welfare. 

His  writings  include  a  long  list  of  articles  on  mining, 
metallurgy  and  railroads,  besides  several  important  historical 
volumes. 


ANNUAL  REPORT  OF  THE  SECTIONS  ACTIVITIES 


THE  year  just  closed  has  been  marked  by  progress  in  the 
development  of  the  Sections,  both  in  strengthening  the 
local  organizations  and  in  mutual  service  between  the  parent 
body  and  the  Sections. 

Several  innovations  have  contributed  to  this  progress.  The 
new  By-Laws,  approved  by  the  Council  Meeting  in  October 
and  published  in  the  November  issue  of  The  Journal,  govern 
the  activities  of  each  Section  to  the  extent  of  insuring  that  its 
procedure  is  in  conformity  with  the  Constitution  of  the  Society. 
They  leave  each  Section  free  to  carry  out  the  details  of  its 
cooperative  work  with  other  societies'  sections  and  its  activi- 
ties of  local  interest. 

At  the  Annual  Meeting  in  December  1917  the  importance 
of  the  Sections  received  official  recognition  in  the  first  Sections' 
Session.  Delegates  from  each  Section  gave  a  three-minute 
talk,  followed  by  a  general  discussion.  Many  interesting 
suggestions  for  development  were  given  at  the  Sections  Ses- 
sion of  the  Annual  Meeting.  The  possibilities  for  increas- 
ing the  membership  of  the  Society  through  the  Sections 
seemed  very  practicable.  The  mechanical  engineer,  whose 
work  is  most  often  in  the  industries,  is  in  the  forefront  of 
industrial  life  at  this  time,  and  the  number  of  men  in  this 
profession  is  increasing  rapidly.     At  the  Spring  meeting  the 


Sections  Conference  contributed  still  further  toward  carrying 
out  the  ideas  evolved  in  December,  and  in  giving  national 
impetus  to  the  Society's  plans  for  speeding  up  war  industries. 
An  amendment  to  the  Constitution  of  the  Society  whereby 
the  voting  membership  would  elect  the  Nominating  Committee, 
using  the  organizations  of  the  Sections  to  effect  the  election, 
is  a  further  step  in  democracy  in  the  Society  and  was  pre- 
sented at  the  Spring  meeting. 

The  plan  of  the  Sections  Committee  of  holding  its  meetings 
in  cities  where  there  are  Sections  of  the  Society  and  where 
they  can  get  in  direct  touch  with  some  of  the  Sections  has  also 
been  a  strong  factor  in  keeping  the  Sections  closely  in  touch 
with  the  Society.  Meetings  of  this  kind  have  been  held  in 
Bridgeport,  St.  Louis,  Milwaukee,  Chicago,  Detroit  and 
Philadelphia  during  this  year. 

The  first  state  Section  has  been  organized  this  year  in  Con- 
necticut and  includes  branches  in  Bridgeport,  Hartford, 
Meriden,  New  Haven  and  Waterbury. 

Work  Undertaken  thls  Year 
While  the  work  undertaken  in  the  different   Sections  has 
been  quite  varied,  the  dominant  idea  has  been  that  the  only 
worth-while  activities  were  those  relating  to  the  war.     The 
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part  takjen  by  the  engineering  profession  in  local  activities  of 
all  kinds  this  year  is  noteworthy  and  in  line  with  the  enlarged 
field  for  engineering  as  it  has  been  recently  outlined.  In  At- 
lanta the  influence  of  the  local  Section  brought  about  the 
establishment  of  an  advisory  board  of  consulting  engineers  for 
the  city,  thus  raising  the  engineering  department  beyond  the 
reach  of  politics.  This  Section  was  also  instrumental  in 
getting  a  department  of  mechanical  engineering  for  the  city  of 
Atlanta,  which  is  believed  to  be  the  only  city  in  the  United 
States  with  such  a  department.  In  Philadelphia,  one  of  the 
Sections  papers  dealt  with  a  mathematical  analysis  of  the 
Federal  Income  Tax  Law,  in  which  the  defects  of  this  law  were 
clearly  set  forth;  this  is  an  interesting  example  of  the  en- 
gineer's application  of  his  principles  to  the  broader  problems 
of  life.  The  Baltimore  Section  has  been  recognized  by  the 
Fuel  Administration  and  one  of  its  committees  asked  to  work 
on  material  for  that  admiustration.  Baltimore  has  also  given 
considerable  discussion  to  the  subject  of  economies  in  the 
canning  business,  which  is  one  of  Maryland's  most  important 
industries;  this  subject  has  been  discussed  from  the  standpoint 
of  savings  in  the  actual  handling  of  the  material  to  be 
preserved  as  well  as  in  the  fuel  and  equipment  of  the  plants. 
In  Detroit  the  problem  of  technical  edupation  for  women  has 
been  given  considerable  attention  and  a  movement  set  on  foot 
to  interest  other  localities  and  colleges  in  this  work.  The  New 
York  Section  has  discussed  the  question  of  labor  turnover, 
thus  recognizing  the  fact  that  the  engineer  is  the  connecting 
link  between  labor  and  capital  in  a  large  part  of  the  industries 
of  the  country.  The  non-essential  industries  have  also  formed 
the  subject  of  one  meeting  of  the  New  York  Section,  in  the 
discussion  of  which  a  resolution  was  passed  to  the  effect  that 
the  Society  organize  to  develop  the  use  of  any  of  the  available 
equipment  and  working  forces  of  plants  not  engaged  directly 
in  manufacturing  war  necessities. 

Sections  and  The  Journal 

The  Sections  Committee  has  been  desirous  that  the  Sections 
should  contribute  a  share  of  papers  for  publication  in  The 
Journal,  and  to  that  end  requested  that  each  Section  submit 
two  papers  to  the  Publication  Committee  each  year.  Sixteen 
papers  given  at  Section  Meetings  have  been  published  this 
year.  A  splendid  suggestion  in  this  regard  was  made  at  the 
Sections  Session  of  the  Annual  Meeting,  which  was  to  assign 
a  subject  to  two  or  three  Sections  where  that  topic  is  of  special 
local  interest ;  for  example,  the  Boston,  Chicago,  San  Francisco 
and  New  Orleans  Sections  might  work  up  a  symposium  on 
shipbuilding.  It  was  felt  that  the  Sections  might  contribute 
important  aid  to  the  country  in  this  way. 

In  this  connection,  the  Committee  also  recommended  that 
something  be  done  in  the  line  of  research  work,  the  importance 
of  which  at  this  time  is  urged  upon  us  by  the  action  of  our 
Allies  in  this  direction.  Many  of  the  Sections  have  appointed 
committees  to  give  special  attention  to  research  work  in  con- 
nection with  local  colleges  and  industries. 

Sections  and  Visits  of  Officers 

In  the  fall  of  1917  President  HoUis  visited  the  Sections  at 
St.  Louis,  Los  Angeles  and  San  Francisco,  and  spoke  on 
behalf  of  the  Society  at  El  Paso,  Seattle  and  Portland.  At  the 
same  time  the  Sections  Committee  was  meeting  with  the  Sec- 
tions of  the  Middle  West. 

Secretary  Rice's  \isits  to  a  large  number  of  the  Sections  are 
believed  to  have  been  extremely  valuable  in  correlating  the 
war  activities  which  the  Society  can  carry  on  only  through 
the  medium  of  its  Sections.     All   the    Sections    presented    a 


patriotic  atmosphere,  and  everywhere  the  enormous  part 
played  by  the  engineers  in  war  activities  was  most  striking. 
Mr.  Rice  or  Mr.  Hartford  attended  meetings  at  Indianapolis, 
Cincinnati,  New  Orleans,  Chicago,  Toronto,  Detroit,  Bridge- 
port, Meriden,  New  Haven,  Boston,  and  a  joint  meeting  at 
Birmingham  of  the  Atlanta  and  Birmingham  Sections,  besides 
attending  meetings  of  engineers  at  Toledo,  Dayton  and  Duluth. 
In  all  localities  it  was  the  consensus  of  opinion  that  meetings 
of  engineering  organizations  are  well  worth  while  at  this  time. 
The  Council  visited  the  Chicago  Section  on  November  16, 
and  the  Philadelphia  Section  on  April  23,  holding  its  regular 
monthly  meetings  at  those  respective  places  and  times.  On 
each  occasion  the  Council  attended  the  meeting  of  the  Section, 
in  the  evening. 

Cooperation  with  Student  Branches 

The  value  of  cooperation  was  well  illustrated  when  the  New 
York  Section  turned  its  April  meeting  over  to  the  Metropoli- 
tan Student  Branches  at  Columbia  University,  New  York 
University,  Polytechnic  Institute  of  Brooklyn  and  Stevens  In- 
stitute of  Technology.  This  event  brought  out  an  attendance 
of  300  persons  in  the  afternoon,  more  than  400  at  dinner,  and 
between  600  and  700  in  the  evening. 

Our  Present  Sections 
This  year  the  Society  has  added  the  new  formation  of  the 
Connecticut  State  Section.  The  affiliation  of  the  Providence 
Engineering  Society,  whose  proceedings  are  reported  in  The 
Journal,  still  continues  a  source  of  mutual  benefit.  The  rest 
of  the  Sections  are  located  in  Atlanta,  Baltimore,  Birmingham, 
Boston,  Buffalo,  Chicago,  Cincinnati,  Detroit,  Erie,  Indianapo- 
lis, Los  Angeles,  Milwaukee,  Minnesota,  New  Orleans,  New 
York,  Ontario,  Philadelphia,  St.  Louis,  San  Francisco  and 
Worcester.  A  map  published  in  the  November  issue  of  The 
Journal  shows  the  geographical  locations  of  the  Sections  to 
be  fairly  well  distributed  over  the  country.  The  total  number 
of  Sections  is  now  twenty-one,  one  of  which  has  five  branches, 
and  the  establishment  of  several  new  Sections  is  contemplated 
at  present. 

Meetings  and  Attendance 

More  than  150  meetings  have  been  held  in  the  various  Sec- 
tions this  year,  all  of  which  have  been  reported  in  The 
Journal.  The  Buffalo  Section  holds  weekly  meetings,  and 
Indianapolis  reports  one  all-day  session  with  morning,  after- 
noon and  evening  sessions.  The  reports  show  the  various 
meetings  to  have  been  very  well  attended.  At  Meriden  over 
175  engineers  were  present  at  the  June  meeting;  200  attended 
in  Bridgeport,  and  in  Boston  more  than  400  gathered  at  one 
meeting  in  June. 

New  Record  Book 

A  new  record  book  has  been  sent  to  all  local  sections  in  order 
to  assist  the  secretaries  of  the  various  Sections  in  keeping  their 
records.  This  is  of  value  in  systematizing  and  simplifying 
the  routine  work  of  the  Sections  and  should  allow  more  time 
to  be  spent  in  the  more  important  work  of  the  Sections — that 
of  preparing,  selecting  and  rei)orting  the  papers  of  the  meet- 
ings. Another  good  feature  of  the  book  is  the  information 
concerning  other  Sections,  which  is  especially  valuable  at  this 
time  when  we  are  engaged  in  war  work.  The  Committee  on 
Sections  would  be  glad  to  receive  suggestions  from  members 
regarding  any  additions  or  alterations  to  this  book. 

Detailed  annual  reports  from  each  Section  will  be  published 
in  the  September  and  subsequent  issues  of  The  Journal. 


PERSONALS 


/N  ihese  columns  are  inserted  items  concerning  members  of  the  Society  and  their  professional 
activities.  Members  are  always  interested  in  the  doings  of  their  fellow-members,  and  the 
Society  ivelcomes  notes  from  members  and  concerning  members  for  insertion  in  this  section.  All 
communications  of  personal  notes  should  be  addressed  to  the  Secretary,  and  items  should  be  re- 
ceived by  August  15  in  order  to  appear  in  the  September  issue. 


CHANGES  OF  POSITION 
William    F.    Parish,    fi)imerly    aeronautical   mechanical    engi- 
neer, Signal  Corps,  Equipment  Division.  Specification  Section,  has 
assumed  the  duties  of  chief  of  Oil  and  Lubrication  Branch  of  the 
Supply  Section  of  the  Department  of  Military  Aeronautics. 

F.  Ray.mond  Jackson  has  severed  his  connections  with  the  firm 
of  J.  E,  Sirriue.  mill  engineer  and  architect  of  Greenville,  S.  C, 
and  has  accepted  a  position  in  the  mechanical  section,  department 
of  concrete  ship  construction,  of  the  Emergency  Fleet  Corporation, 
U.  S.  Shipping  Board,  Philadelphia,  Pa. 

David  S.  Wegg.  until  recently  manager  of  the  Telluride  Realty 
Company.  Salt  Lake  City.  Utah,  is  serving  as  supervising  inspector 
of  ordnance  material  in  the  Chicago  district,  with  headquarters 
at  the  plant  of  the  Standard  Steel  Car  Company  in  Hammond,  Ind. 

C.  B.  Banch  has  accepted  a  position  with  the  U.  S.  Steel  Cor- 
poration, ordnance  department,  Ambridge.  Pa.,  as  designing  engi- 
neer. He  was  formerly  in  the  employ  of  Corrigan,  JIcKinney  and 
Company,  of  Cleveland,  Ohio,  in  a  similar  capacity. 

Charles  F.  Merrill  has  resigned  his  position  as  chief  engineer 
of  the  James  Hunter  Machine  Company,  North  Adams,  Mass., 
to  take  a  position  in  the  Southern  sales  department  of  the  Draper 
Corporation  at  Atlanta,  Ga.  Mr.  Merrill  was  for  several  years 
connected  with  the  engineering  department  of  the  Draper  organiza- 
tion at  Hopedale.  Mass. 

Lewis  S.  Maxfield  has  resigned  from  the  motive-power  depart- 
ment of  the  Imerborough  Rapid  Transit  Company  and  New  York 
Railways  Companies.  New  York,  to  become  associated  with  the 
Nate-Earle  Company,  engineering  contractors  of  the  same  city,  as 
assistant  engineer. 

W.  Herman  Gkeul.  for  some  years  identified  with  the  Otis  Ele- 
vator Company,  New  York,  has  been  made  president  of  the  Stand- 
ard Plunger  Elevator  Company,  Worcester.  Mass. 

Arthur  Seubert,  formerly  instructor  in  mechanical  engineer- 
ing. Polytechnic  Institute  of  Brooklyn,  Brooklyn,  N.  Y..  has  entered 
the  service  of  the  New  Y'ork  Edison  Company,  New  York,  in  the 
capacity  of  assistant  to  mechanical  engineer. 

Charles  W.  Vocke,  formerly  mechanical  engineer  with  the 
Nitrogen  Fixation  Corporation,  New  York,  has  become  affiliated 
with  the  National  Aniline  and  Chemical  Company,  Wappiugers 
Falls,  N.  Y. 

Augustus  H.  Lane  has  left  the  employ  of  the  Graut  Hammond 
Manufacturing  Corporation,  of  New  Haven.  Conn.,  and  has  taken 
a  position  in  the  engineering  department  of  the  Government  at 
Watervliet  Arsenal. 

Francis  L.  Barstow  has  become  afiiliated  with  the  Falulah 
Paper  Company,  Fitchburg,  Mass.  He  was  formerly  connected 
with  the  Worden-Allen  Company,  Chicago,  111. 

William  R.  Crute  has  resigned  his  position  of  chief  engineer 
of  the  Champion  Fiber  Company,  Canton,  N.  C,  to  accept  the 
position  of  aero  mechanical  engineer,  naval  aircraft  factory.  Navy 
Yard,  Philadelphia,  Pa. 

Harry  B.  Chapman,  formerly  manager  of  the  Chapman  Engi- 
neering Company.  Texas  City,  Tex.,  has  entered  the  .service  of  the 
Westinghouse  Electric  and  Manufacturing  Company  Machine 
Works,  East  Pittsburgh,  Pa. 

John  W.  Kittredge,  until  recently  designer  with  the  Firestone 


Tire  and  Rubber  Company,  Akron.  Ohio,  has  accepted  a  similar 
position  with  the  Diamond  Match  Company,  of  Barberton,  Ohio. 

Joseph  E.  Sheedy,  assistant  manager,  Seattle  Construction  and 
Dry  Dock  Company,  Seattle,  Wash.,  has  become  associated  with  the 
Erickson  Engineering  Company  of  the  same  city. 

Joseph  H.  Cheetham.  formerly  chief  mechanical  engineer.  Mc- 
Nab  and  Harlin  Manufacturing  Company,  Paterson,  N.  J.,  has 
assumed  the  duties  of  superintendent  of  the  Kunkle  Valve  Com- 
pany.   Fort   Wayne,    Ind. 

C.  Edwin  Clarke  has  assumed  the  duties  of  master  mechanic, 
Saucou  plant  of  the  Bethlehem  Steel  Company,  Bethlehem,  Pa. 
He  was  formerly  affiliated  with  the  Wilmington  Steel  Company, 
Wilmington.  Del.,  in  the  capacity  of  chief  engineer. 

Joseph  J.  Nelis,  formerly  with  the  Babcock  and  Wilcox  Com- 
pany. Cincinnati,  Ohio,  has  accepted  a  position  with  the  U.  S. 
Shipping  Board.  Emergency  Fleet  Corporation,  Technical  Division, 
Philadelphia,  Pa.    Mr.  Nelis  will  be  engaged  in  boiler  work. 


ANNOUNCEMENTS 

Joseph  N.  Maho.xey  has  severed  his  relations  with  the  Westing- 
house  Electric  &  Manufacturing  Company.  East  Pittsburgh.  Pa., 
to  take  up  the  jiractice  of  consulting  mechanical  and  electrical 
engineer,  with  offices  in  New  York.  He  will  specialize  in  the  de- 
sign and  application  of  railway  brake  and  control  apparatus  of  the 
mechanically,  electrically  or  pneumatically  operated  forms  ;  akso  in- 
dustrial and  power  electrical  control  and  switching  equipment. 

Frederic  F.  Gaines,  superintendent  of  motive  power.  Central  of 
Georgia  Railway.  Savannah,  Ga..  has  become  a  member  of  the 
Board  of  Railroad  Wages  and  Working  Conditions,  with  head- 
quarters at  Washington,  D.  C. 

B.  M.  Baxter,  for  nine  years  associated  with  H.  B.  Prather,  con- 
sulting engineer  of  Cleveland,  has  severed  his  connection  with  Mr. 
Prather  and  has  opened  an  office  in  the  same  city  to  conduct  a 
consulting  engineering  business  in  steam-power-plant  and  mill- 
building  work,  specializing  in  paper-mill  engineering. 

Oliver  C.  Irwin,  until  recently  associated  with  the  Frick  Com- 
pany of  New  Y'ork,  as  refrigerating  engineer,  has  opened  an  office 
at  2!H  Broadway.  New  York,  under  the  firm  name  of  O.  C.  Irwin 
and  Company,  Engineers. 

R.  Sanford  Riley,  president  of  the  Sauford  Riley  Stoker  Com- 
pany. Ltd.,  Worcester.  Mass..  and  of  the  Murphy  Iron  AVorks, 
Detroit.  Mich.,  has  been  requested  by  the  Emergency  Fleet  Cor- 
poration to  arrange  for  supervision  of  trial  trips  of  all  merchant 
ships  now  being  turned  out  in  this  country.  He  has  undertaken 
the  organization  of  this  department  for  the  Emergency  Fleet  Cor- 
poration, but  has  an  arrangement  by  which  he  will  retain  super- 
vision of  his  other  interests  during  his  connection  with  the  Cor- 
poration. Before  going  into  the  stoker  business.  Mr.  Riley  had 
an  extensive  experience  in  marine  engineering  and  shipliuilding. 
His  qualifications  were  called  to  the  attention  of  Mr.  Charles  M. 
Schwab  by  former  shipbuilding  associates,  which  resulted  in  his 
call    to   service. 

F.  L.  Ciil'RChill  has  enlisted  in  the  service  of  the  V.  S.  Sliip- 
ping  Board  for  the  duration  of  the  war,  and  is  now  stationed  on 
the  S.  S.  fiuriname.  He  was  formerly  affiliated  with  the  Fafnir 
Bearing  Company,  of  New  Britain.  Coun. 

A.  C.  THOM.A.S  has  assumed  the  duties  of  equipment  superin- 
tendent, liquid  air  department  of  the  Air  Nitrates  Corporation, 
Mussel  Shoals.  Ala. 
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John  R.  Shea  left  on  July  15  for  Tokyo,  Japan,  to  represent 
the  Western  Electric  Company's  manufacturiug  interests  there.  He 
was  formerly  connected  with  the  Chicago  plant  of  the  company,  as 
head  of  the  production  methods  division. 

William  F.  Schweigebt  has  been  elected  secretary  of  the 
Niagara  Machine  and  Tool  Works.  He  will  continue  to  give  spe- 
cial attention  to,  the  sales  department  bj-  attending  to  the  most 
important  work  on  the  road.  Mr,  Schweigert  has  been  affiliated 
with  the  company  for  30  years, 

JIiLLEE  Reese  Hutchison,  associated  for  several  jears  as  chief 
engineer  of  the  laboratory  in  West  Orange  with  Thomas  A.  Edison. 
President  of  the  Naval  Consulting  Board,  has  resigned  from  the 
Edison  interests  to  devote  his  entire  time  to  the  prosecution  of  the 
war.    Dr.  Hutchison  is  a  member  of  the  Naval  Consulting  Board. 

Harbt  Cowen,  until  recently  assistant  engineer  of  car  equip- 
ment, Interborough  Rapid  Transit  Company.  New  York,  has  been 
transferred  to  the  position  of  general  foreman  of  the  mechanical 
department  of  the  New  York  Railways  Company,  New  York. 

Wareen  C.  DR.i.KE,  for  the  past  12  years  connected  with  the 
stoker-engineering  department  of  the  Westinghouse  Electric  and 
Manufacturing  Company,  New  York,  has  resigned  this  position. 
He  has  entered  into  partnership  with  H.  S.  Sleicher,  and  has 
opened  an  office  in  New  I'ork,  under  the  firm  name  of  Sleicher  and 
Drake,  for  the  handling  of  power-plant  equipment. 

Joseph  Beeslove,  until  recently  sales  engineer  with  the  Allis- 
Chalmers  Manufacturing  Company,  Pittsburgh,  Pa.,  has  opened 
an  office  in  the  same  city,  and  will  carry  on  a  general  consulting 
practice,  specializing  in  power-plant  work. 

Frank  C.  Turnes,  formerly  representative  of  the  Southern 
Wheel  Company,  Birmingham,  Ala.,  has  assumed  the  duties  of 
vice-president  of  the  same  company,  with  headquarters  at  St. 
Louis,  Mo. 

Max  K.  Gbossheim  is  now  in  charge  of  the  engineering  depart- 
ment of  L.  O.  Koven  and  Brothers,  boiler  makers  and  engineers, 
of  Jersey  City,  N.  J.  His  forpaer  duties  with  this  concern  were 
those  of  designer. 


APPOINTMENTS 

Col.  Charles  C.  Jamieson,  Lieut-Col.  H.  B.  Hunt  and 
Lieut-Col.  W.  P.  Babba  are  among  the  members  of  a  board  ap- 
pointed by  General  C.  C.  Williams.  Acting  Chief  of  Ordnance,  to 
represent  the  Ordnance  Department  in  the  preparation  and  ap- 
proval of  plans  for  the  construction  of  the  Neville  Island  plant  for 
heavy  cannon  and  projectiles  to  be  constructed  by  the  United 
States  Steel  Corporation.  The  board  will  cooperate  with  the  cor- 
poration in  the  planning,  construction  and  operation  of  the  plant. 

H.  H.  Esselstyn,  associated  with  the  U.  S.  Shipping  Boardj 
Emergency  Fleet  Corporation,  has  been  appointed  Commissioner 
of  Public  Works,  Detroit,  Mich.,  and  will  assume  his  office  when 
he  obtains  his  release  from  the  U.'  S.  Shipping  Board.  Mr.  Essel- 
styn is  senior  member  of  the  firm  of  Esselstyn,  Murphy  and  Han- 
ford,  of  the  same  city. 

John  W.  F.  Bennett,  member  of  the  firm  of  Goodrich,  Hoover 
and  Bennett,  consulting  engineers  of  New  York,  has  been  appointed 
Major  in  the  Construction  Division  of  the  Quartermaster's  Corps. 
National  Army. 

Ross  Anderson  has  been  appointed  manager  at  the  Accessory 
Plant  of  the  American  Locomotive  Company.  Richmond,  Va.  Mr. 
Anderson  was  superintendent  at  their  Pittsburgh  plant  for  the 
last  year,  and  prior  to  that  manager  of  the  Poole  Engineering  and 
Machine  Compan.v,  Baltimore,  Md. 

Albert  G.  Suttlll  has  been  appointed  inspector  for  the  Mer- 
chant Shipbuilding  Corporation,  of  Bristol.  Pa.,  in  charge  of  the 
Boston  district. 

George  R.  Henderson  has  been  appointed  Administrative  Engi- 
neer for  Pennsylvania,  under  the  Federal  Fuel  Administration. 


ROLL  OF  HONOR 


Aberxethv,  a.   a.,    U.   S.    Naval   Reserve  Force,    in   training   at   U.    S. 

Steam  Engineering  School,  Hoboken,  N.  J. 
Allison,  John   R.   A.,   Second   Lieutenant,   Engineer  Officers'   Reserve 

Corps,    General    Engmeer   Depot,    U.    S.    Army,    Field    Inspection 

Service. 
Abnold,  John  A..   Camp  Meade,   Md. 

Bakba,  W.  p.,  Lieutenant-Colonel,  Ordnance  Department,  N.  A.,  Ordnance 
Department  Board  of  Construction  of  U.  S.  Steel  Corporation  Plant. 

B.iKT0.\,  Wareex  H.,  Co.  H,  2d  Engineers'  Regiment,  Camp  Hum- 
phrey, Va. 

Bates,  D.  M..  Major.  U.  S.  Army. 

Bennett,  John  W.,  Major,  Construction  Division,  Quartermaster's 
Corps,  N.  A. 

Berliner,  R.  W.,  M.ijor,  Quartermaster's  Corps,  U.  S.  Army. 

Budwell,  Leigh,  Second  Lieutenant.  Engineer  Officers'  Reserve  Corps, 
61st  Engineers,  Fort  Benjamin  Harrison,  Ind. 

Childs,  Harold  P.,  First  Lieutenant,  Truck  Co.  No.  2,  First  Battalion, 
23d  Regiment  Engineers,  American  Expeditionary  Forces,  France. 

Colemax,  R.  J.,  First  Lieutenant,  Ordnance  Officers'  Reserve  Corps, 
Ordnance  Department,  American   Expeditionary  Forces,  France. 

Cox,  Abraham  B.,  Captain,  Ordnance  Officers'  Reserve  Corps,  Ordnance 
Department,  American  Expeditionary  Forces,  France. 

Deury,  Gardner  C.  Ensign,  V.  S.  Naval  Reserve  Force,  U.  S.   Naval 

Academy.  Annapolis.  Md. 
Dilts,  Frank  B.,  Captain,  Ordnance  Officers'  Reserve  Corps,  Ordnance 

Department,  U.  S.  Army,  stationed  at  Watervliet  Arsenal,  N.  Y. 
Drake,  Charles  L,,  First  Lieutenant,  Ordnance  Officers'  Reserve  Corps, 

Sandy  Hook  Proving  Ground,   Fort  Hancock,   N.  J. 

Edimann,  Frank  L.,   Ensign,  D.  S.  Naval  Reserve  Force,  AviaUon. 

Frankel,  Monroe  J.,   4th   Battery.  Field  Artillery,   Officers'   Training 

Camp,  Camp  Zachary  Taylor.  Ky. 
FUHR,  Harry  E.,  Ensign,  U.  S.  Navy. 

G.iTES,  S.  J.,  Captain,  Engineer  Officers'  Reserve  Corps,  American  Ex- 
peditionary Forces.  France. 

Haney,  James  B.,  Captain,  Ordnance  Officers'  Reserve  Corps,  Ordnance 
Department,  U.  S.  Army,  American  Expeditionary  Forces,  France. 

Hi-nter,  H.  C,  Co.  C,  304th  Battalion,  N.  A.,  Camp  Colt,  Gettys- 
burg, Pa, 

iKwiN,  K.  M.,  U.  S.  Naval  Reserve  Force. 

■  Kemble.  Parker  H.,  Lieutenant,  U.  S.   Naval  Reserve. 

McLindie,  First  Lieutenant,  Ordnance  Officers'  Reserve  Corps,  Rock 
Island  Arsenal,  Rock  Island,  111. 

Marshall,  Waldo  H.,  Colonel,  Ordnance  Officers'  Reserve  Corps,  Pro- 
duction Division,  Ordnance  Department,  U.  S.  Army. 

Mayek,  James  Leo,  Lieutenant,  109th  Engineers,   Camp  Cody,   N.  M. 

Myers,  Ccbtis  C,  Captain,  Ordnance  Officers'  Reserve  Corps,  U.  S. 
Army. 

Peter,  Albert  G..  First  Lieutenant.  Ordnance  Officers'  Reserve  Corps, 
stationed  at  the  Philadelphia   District  Ordnance  Office. 

Rosenthal,  Emanuel,  Sergeant,  Co.  D,  19th  Platoon,  56th  U.  S.  Engi- 
neers. American  Expeditionary  Forces.  France. 

Ruppel,  Richard  L..  Captain.  Quartermaster's  Corps,  N.  .\.,  Construc- 
tion Division. 

Sanders,  Walter  C.,  Lieutenant,  Battery  F,  64th  Heavy  Artillery  (C. 

A.  C. ),  American  Expeditionary  Forces.   France. 
Shearer,  David  R.,  First  Lieutenant,  Aviation  Section,  Signal  Officers' 

Reserve    Corps,    Finance    Department,    .\pprovals    Section,    U.    S. 

Army. 
Sladky,  a.  C,   Captain,   Ordnance  Officers'   Reserve  Corps,  Production 

Division,    Ordnance    Department,    V.    S.   Army. 
Swift.    Henry,    First    Lieutenant,    Ordnance   Officers'    Reserve    Corps, 

Inspection  Division,  Ordance  Department,  U.   S.  .\rmy. 

Taylor,  Charles  Fayette.  Lieutenant  (Junior  Grade),  U.  S.  Naval 
Reserve  Flying  Corps,  stationed  at  Washington  Navy  Yard. 

Tayman,  George  S..  Chemical  Section,  Division  of  Mechanical  Re- 
search, N.  A.,  .\merican  University,  Washington,  D,  C. 

Teague,  Newton  N.,  Second  Lieutenant,  Aero  Engineer  Officer,  Air 
Service,  N.  A.,  U.  S.  .\rmy. 

Teeuhaft,  A.  A.,  Ordnance  Engineering  School,  Aberdeen  Proving 
Grounds,  Md. 

Wagenseil,  E.  W.,  Lieutenant  (Junior  Grade),  U.  S.  Naval  Reserve 
Force.  Naval  Reserve  Flying  Corps  Repair  Base,  France. 

Warner,  First  Lieutenant.  Engineer  Officers'  Reserve  Corps,  American 
Expeditionary  Forces,  France. 

WooBAXK,  Wilfred,  Private.  Meteorological  Section,  Signal  Corps,  U. 
S.  .\rmy,  Texas  A.  &  M.  College,  College  Station,  Tex. 

Wood,  C.  E.,  Chemical  Warfare  Section,  N.  A. 

WOBTHEN,  Charles  B..  Second  Lieutenant,  Military  .Aeronautics  Divi- 
sion, IT.  S.  Army. 

Tardley,  R.  W.  E..  Captain,  Ordnance  Officers'  Reserve  Corps,  Ord- 
nance Department,  U,  S,  Army. 


CANDIDATES  FOR  MEMBERSHIP 

TO  BE  VOTED  ON  AFTER  SEPTEMBER  10 


BELOW  is  the  list  of  caiidiilates  who  have  filed  applications 
since  the  date  of  the  last  issue  of  The  Journal.  These 
are  classified  according  to  the  grades  for  which  their  ages 
qualify  them,  and  not  with  regard  to  professional  qualifications, 
i.e.,  the  ages  of  those  under  the  first  heading  place  them  under 
either  Member,  Associate  or  Associate-Member,  those  in  the 
next  class  under  Associate  or  Associate-Member,  those  in  the 
thii-d  class  under  Associate-Member  or  Junior,  and  those  in  the 
fourth  under  Junior  grade  only.     Applications  for  change  of 


grading  are  also  posted.  Total  number  of  new  applications,  253. 
The  Memhership  Committee,  and  in  turn  the  Council,  urge 
the  members  to  scrutinize  this  list  ivith  care  and  advise  the 
Secretary  promptly  of  any  objections  to  the  candidates  posted. 
All  correspondence  in  this  regard  is  strictly  confidential.  Un- 
less objection  is  made  to  anj'  of  the  candidates  by  Sept.  10, 
and  provided  satisfactory  replies  have  been  received  from 
the  required  number  of  references,  they  will  be  balloted  upon 
by  the  Council.     Those  elected  will  be  notified  about  Oct.  15. 


NOTE.     The  Council  desires  to  impress  upon  appliciuits  for  membership  that  under  the  present 
national  conditions  the  procedure  of  election  of  members  may  be  slower  than  under  normal  conditions. 


NEW   .\P1>LICATI0NS 

FOR    COX.SIDER.\TION    AS    MEMBER,    ASSOCIATE    OR 
ASSOCIATE-MEMBER 

Alabama 

RICHARDSON,  William,  Jr.,  Constnutiou 
Eugiueer,  Tennessee  Coal,  Iron  &  Rail- 
road^Co.,  Ensle.v 

WATSON,  Charles  E.,  Chief  Eugiueer. 
Alabama   Dry    Dock   &   Shipbuilding   Co., 

Mobile 

CuUfornta 

JOHNSSON,  MoNS  J.,  Outside  Superiuteud- 
ent,  Paeilic  Portland  Cement  Co.,  Cemeut. 

MEESE,  Constant,  President  and  Direct- 
ing Manager,  Meese  &  Gottfried  Co.. 

San  Fraucisco 

SCHWEITZER,  R.  R.,  Vlce-Presideut  and 
General  Mauager,  Western  Machinery 
Co.,  Los  .\ugeles 

Colorado 

BIER,  Peter,  Mechanical  Engineer,  Con- 
struction Department,  Great  Western 
Sugar  Co..  Denver 

GILBERT,  George  T.,  Consulting  Engineer. 

Denver 

LESTER,  William,  General  Superiuteudent 

and  Chief  Engineer,  Vulcan   Iron  Works, 

Denver 


Connecticut 

ARCHER,  Sylvanus,  Assistant  Super- 
intendent, Bank  Lock  Dept.,  Yale  & 
Towne  Mfg.  Co.,  Stamford 

BARNES,  Fred  L.,  Estimator  and  Sales- 
man,  Eastern  Machinery  Co., 

New  Haven 

CLEVELAND.  Frank  W.,  Assistant  to 
Superiuteudeut  of  Equipment,  Pratt  & 
Whitney  Co..  Hartford 

COLVIN,  Benjamin  J.,  Power  Engineer. 
Sidney  Blumenthal  &  Co.,  Inc.,       Shelton 

CROCKER,  John  P..  Comptroller,  Bridge- 
port  Brass   Co.,  Bridgeport 

LINTON,  Samuel  A.,  Foreman,  Pratt  & 
Whitney  Co.,  Hartford 

MARSHALL,  Carl,  Welfare  Manager,  Pratt 
&  Whitney  Co..  Hartford 

VALENTINE.  AUGUST  L..  Superintendent. 
Pratt   &  Whitney  Co.,  Hartford 


Delaware 

BARSTOW,  John  S.,  Engr..  E.  du  Pout 
de  Nemours  &  Co.,  Wilmington 

BERGLAND.  William  S..  Engineer,  E.  I. 
du  Pont  de  Nemours  &  Co.,       Wilmiugtou 

LAIRD.  Walter  J.,  Construction  Engineer, 
«lu   Pont    Co.,  Wilmington 

NORBOM,  TORLEIP  S.,  Superintendent  of 
Marine  Machinery,  The  Pusey  &  Jones 
Co.,  Wilmington 


District   of  Columbia 

BROOKS,  Hexrv  W.,  Mechanical  Engineer, 
U.  S.  Ord.  Dept.,  Inspc.  Div.. 

Washingtou 
CHAPLIN,  Merle  P.,  1st  Lieutenant,  Engi- 
neer    R.     C,     Engineer     Branch.     Motor 
Transport  Service,  Unit  F,  7th  Wing, 

Washingtou 
DAHLQUIST,  Charles  S.,  Major.  Q.  M.  C. 
N.    A.,    Motor    Transi>ort,    Supervisor    of 
Inspection,  Inspection  Division, 

Washington 

HARRIS,    Glenn    B.,    Gauge    Engineer,    lu- 

spection  Div.,  Ord.  Dept.,         Washington 

McCONNELL,  James  W.,  Master  Mechanic, 

Torpedo    Tube    Shop,    Washington    Navy 

Yard,  U.  S.  Naval  Gun  Factory, 

Washingtou 

Florida 

RAGONNET,  EUGENE  L.,  Mechanical  Engi- 
neer, Cuba  Cane  Sugar  Corp.,  Miami 

Georgia 

TUFTS,     R.     Barry,     Engineer     and     Con- 
tractor, Private  Practice,  Atlanta 


BENNETT,  WILMER  C,  Structural  Engi- 
neer, Private  Practice,  Chicago 

COLE,  Austin,  President  and  General 
Manager,  Western  Valve  Bag  Co., 

Chicago 

FRl'E.  Ratmond  p..  Chief  Draftsman. 
.Vmalgamated   Machinery   Corp., 

Chicago 

GOOLEY',  Joseph  E..  Sales  Engineer.  The 
Imperial   Brass  Mfg.   Co..  Chicago 

PEACOCK.  Charles  M.,  Mechanical  Engi- 
neer,  Equipment,   D.  A.   Wright, 

Chicago 

WACHS,  Charles  L.,  Vice-President,  The 
E.    H.   Wachs  Co.,  Chicago 

Indiana 

BAYLOR,  Charles  A.,  Superintendent, 
Great   Western  Mfg.   Co.,  La   Porte 

BERTSCH,  Lawrence  H..  Vice-President 
and  Chief  Engineer,  Bertsch  &  Co., 

Cambridge   City 

J.\COB.  William.  Chief  Car  Draftsman. 
C.  C.  C.  &  St.  L.  Ry.,  Indianapolis 

LEWIS,  Edwin  H.,  .Assistant  to  Inspection 
Mauager,  Inspection  Div.,  Ordnance 
Dept..   Standard  Steel  Car  Co.. 

Hammond 

LUTEN.  DANIEL  B.;  Designing  and  Con- 
sulting Engineer,  Private  Practice. 

ludiauapolis 

PILKINGTON,  Robert  G..  Automotive  En- 
gineer, Dodge  Mfg.  Co..  Mishawaka 

Keut»U'k.v 

JIooRE,  Clarence  S.,  Chief  Engineer,  Lex. 
Laundry  Co.,  Lexington 

70.3 


Louisiana 

GRANT,  Arthur  A.,  New  Orleans  Mgr., 
Freeport  &  Mexican  Fuel  OH  Co., 

New  Orleans 

Marjland 

MORGAN,  Meuton  W.,  Chief  Draftsman, 
Poole  Engineering  &  Machine  Co., 

Baltimore 

WILLIAMS,    Jesse    W.,   Master   Mechanic, 

By-Product  Coke  Oven   Dept.,   Bethlehem 

Steel  Co..  Sparrows  Point 

Massachusetts 

AMES,  Bradford  L.,  President,  Monarch 
Soot  Remover  Co.,  Boston 

BALLENTINE,  Joel  E.,  Mechanical  Engi- 
neer, A.  C.  Lawrence  Leather  Co., 

Peabody 

BENGSTON,  Carl,  Power  Engineer,  Nor- 
ton  Co.,  Worcester 

CHASE,  Albert  M.,  Draftsman,  C.  W. 
Praray,  Mill  Engineer,  New  Bedford 

COPPUS,  Frans  H,  C,  President,  Treas- 
urer. Coppus  Engineering  &  Equipment 
Co.,  Worcester 

DOE,  THOMAS  B.,  General  Manager,  United 
States  Cartridge  Co.,  Lowell 

FARNHAM,  Walter  E.,  Head  of  Engineer- 
ing Department,  New  Bedford  Textile 
School,  New  Bedford 

GOLDSMITH,    George    H.,    General    Super- 
intendent.   James    Hunter    Machine    Co., 
North  .\dams 

GOUGH.  Charles  M.,  Construction  Depart- 
ment, Watertown  Arsenal,         Watertown 

HOWARD,  Henry  F.,  Engineer,  Worcester 
Mfg.    Co.,  Worcester 

HUGHES,  John  L.,  Designing  and  Devel- 
opment   Engineer,    General   Electric   Co., 

Pittsfleld 

ISLEY',  George  H.,  Mechanical  Engineer, 
Private  Practice,  Worcester 

LAWRENCE,  Howard  B..  Engineer,  John 
A.   Stevens.  Consulting  Engineer. 

Lowell 

LOWELL.  Karl  P.,  Mechanical  Engineer, 
Fred  T.  Ley  &  Co.,  Inc.,  Springfield 

MAIN,  Charles  R.,  Special  Assistant, 
Charles  T.  Main,   Engineer,  Boston 

PENNEY.  LOREN  W.,  Mechanical  Engineer, 
Saco-Lowell   Shops, 

Newton  Upper  Falls 

RAMSDELL,  Thomas  S.,  Constructing  and 

Operating     Engineer,     Monument     Mills, 

Housatonic 

SMALL,  Ernest  M.,  Engineering  Drafts- 
nuin.  Power  House  Design,  Edison  111., 
Co..  Boston 

SYME.  James  M.,  Superintendent,  Brown 
Bag  Filling  Machine  Co..  Fitchburg 

SZEPESI.  Eugene,  Senior  Engineer.  Coo- 
ley  &  Marvin  Co.,  Boston 

WARFIELD,  George  L..  Superintendent, 
Thorndike   Co.,  Thorndike 
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WHEELEK,  Benjamin  A.,  Chief  Drafts- 
man, Whitcomb-Blaisdell  Machine  Tool 
Co.,  Worcester 

WILSON,  Henrv  L.,  Mechanical  Engineer, 
Atlantic    Dyestuff   Co.,  Boston 

Michigan 

FITZGERALD,  John  W.,  Engineer,  L.  A. 
Young   Industries.    Inc.,  Detroit 

GIFFORD,  W.  Arthur,  President  and 
Manager,   GifCord  Engine  Co.,        Lansing 

MCDONALD.  William  F.,  Heating  Engi- 
neer, William  F.  McDonald  Co..       Detroit 

NESBITT,  James  W.,  Assistant  Mechanical 
Superintendent,  Packard  Motor  Car  Co., 

Detroit 

POULSEN,  ECGENE,  Chief  Draftsman,  The 
Prescott  Co.,  Menominee 

RADFORD,  Feed  L.,  Chief  Draftsman,  Reo 
Motor  Car  Co.,  Lansing 

Minnesota 

UHL,  WiLLAKD  F.,  Sales  Engineer,  Private 
Practice,  Minneapolis 

Missonri 

MALLINCKRODT,  Edward,  Jr.,  Manufac- 
turer, Mallinckrodt  Chemical  Works, 

St.  Louis 

Nevada 

CAFFEREY,  Willis  G.,  Electrical  Engi- 
neer, Nevada  State  Hospital  for  Mental 
Diseases,  Reno 

New  Jersey 

BARRI.  Joel  G.,  Field  Mechanical  Engi- 
neer,  e/o  T.  A.   Gillespie   Loading  Co., 

South  Amboy 
CAREW.  William  A..  General  Superintend- 
ent,  Morgan  Engineering  Co., 

Jersey  City 
CARLISS,   Oswald  T.,   Chief   Inspector  of 
U.    S.   A.   Ordnance,   National   Vitaphone 
Corp.,  Plainfield 

CHASE,  George  C,  President,  Chase  Add- 
ing Machine  Corp.,  Orange 
FRENCH,  Charles  M..  1st  Lieutenant,  En- 
gineers R.  C,   34th  Engineers, 

Camp  Dix 
HOHL.    George    I.,    Mechanical    Engineer, 
Any  Package  Wrapping  Machine  Co., 

Newark 
NILIUS,    Brcxo,    Assistant    Chief   Mechan- 
ical Engineer,  American  Can  Co.. 

Edgewater 

VANDERHOOF,  Arnold  H.,  Ensign.  U.   S. 

N.     (Retired  I,    Officer    in    Charge,    V.    S. 

Naval  Radio  Station,  New  Brunswick 

WARNER,  MiiiRAY,  in  Charge  of  Utilities, 

Camp  Dix 

?«ew   York 

BARRY.  Joseph  C.  Mechanical  Drafts- 
man. N.  Y.  Edison  Co..  New  York 

BERMAN,  Loiis  K.,  Vice-President.  Rais- 
ler  Heating  Co.,  New  York 

BISHOP.  Clarence  A.,  President  and  Gen- 
eral Manager,  The  Bishop  Calculating 
Recorder  Co.,  New  York 

CARL.  Fred  H.,  Engineer,  Westinghouse 
Church.   Kerr  &  Co.,  New  York 

CASEY,  ALBERT  O.,  Engineer  on  Telephone 
Apparatus,   Western  Electric  Co.,  Inc., 

New  York 

CUNDALL.  Robert  N.,  CoD.sulting  Engi- 
neer, Cundall  &  Powell.  Buffalo 

DIBERT.  Herbert  M..  General  Sales  Man- 
ager. W.  &  L.  E.  Gurley,  Troy 

EMMONS.  Charles  L..  Factory  Manager, 
Aeolian  Co.,  New  York 

GAZIN,  Lewis  M.,  Engineer,  Federal  Light 
&  Traction  Co.,  New  Y'ork 

GLATHE.  Bernhard.  Chief  Engineer.  The 
Cul>an  American  Sugar  Co.,         New  York 

GLENDENNING.  William  J.  A..  Consult- 
ing Engineer,  Mech.  Rubber  Goods  & 
Asbestos  Packing.  New  Y'ork 

HAMMOND.  John  W..  Secretary.  Lake 
Erie   Engineering   Works,  Buffalo 


JENNINGS,  Wilfred  B.,  Works  Engineer, 
Worthington   Pump  &   Machinery   Corp., 

Buffalo 

LUTHER.  George  W.,  Mechanical  Engi- 
neer, The  Luther  Mfg.  Co.,  Clean 

MURRAY,  Howard  J.,  Electrical  Engineer, 
Gibbs  &   Hill,  New   York 

OLSON,  John  H.,  Engineer,  M.  H.  Tread- 
well  Co.,  New  York 

PATTERSON,  J.  Clifford,  Testing  Depart- 
ment. The  Solvay  Process  Co.,       Syracuse 

PHILIPS.  William  D..  Manager  of  Engi- 
neering and  Sales,  A.  S.  Nichols  Co., 

Nttw  York 

ROBLIN,  WiLMOT  H.,  Inspector  of  Ord., 
U.  S.  O.  D.,  Watervliet  Arsenal, 

Watervliet 

SEABROOKE,  WILLIAM  L.,  William  L. 
Seabrooke,  Chemicals,  New  York 

SHARP,  John,  Mechanical  Engineer,  Fer- 
guson  Steel  &  Iron  Co.,  Buffalo 

SIMMONDS,  Philip  E.,  Eastern  Sales  Man- 
ager, Kernchen  Co.,  of  Chicago, 

New  York 

SLOCUM,  Herbert  J.,  Jr.,  President,  Slo- 
cum.  Avram  &  Slocum,  Inc.,       New  York 

S.MITH,  Engineer,  United  Gas  &  Electric 
Engineering  Corp.,  New  York 

STEELE.  Hcgh  E.,  Manager  West  Coast 
Machinery  Business,  W.  E.  Grac»  &  Co., 

New  York 

WETMORE,  Miner  P.,  Treasurer  and  Gen- 
eral Manager,  The  Hygrade  Engineering 
Co.,  New  York 

WHITE,  Robert  H.,  Engineer  of  Construc- 
tion, American  Locomotive  Co., 

Schenectady 

Ohio 

BRADLEY,  W.  H.,  Vice-President  and  Gen- 
eral Manager,  Bedford  Coal  Co., 

Coshocton 

HUBER,  Frank  W.,  Assistant  Superintend- 
ent. Forge  &  Foundry  Dept.,  American 
Rolling  Mill  Co.,  Middletown 

MORRIS,  John  F.,  Superintendent  of 
Maintenance,   Whitaker  Glessner  Co.. 

Portsmouth 

WILSON,  Alexander  M.,  Professor  Elec- 
trical Engineering,  University  of  Cin- 
cinnati. Cincinnati 

WILSON,  Harland  H.,  Designing  Engineer, 
McKinney  Steel  Co.,  Cleveland 

Oregon 

BALE,  Charles  W.,  Chief  Engineer,  Al- 
bina  Engine  &  Machine  Wks.,   Inc.. 

Portland 

rcnnsylvania 

ALBRECHT,    ALBERT   J.,    Draftsman.    Mid- 
vale  Steel  &  Ord.  Co.,  Philadelphia 
BENNETT.  William  H.,  Rolling  Mill  Supt., 
Clairton  Wks.,  Carnegie  Steel*Co.. 

Clairton 
BENSON,  Habry  L.,  General  Foreman,  Ma- 
chine Shop,  The  Midvale  Steel  Co., 

Philadelphia 
CHAPMAN,     Washington     H.,     Engineer, 
U.    S.    Ship    Building   Emergency    Corp., 
Philadelphia 
CUPITT.  A.  Warren,  Equipment  Engineer, 
Midvale  Steel  Co.,  Nicetown 

GECK.  Albert  A.,  Superintendent,  Colburn 
Machine  Tool  Co..  Franklin 

HARRIS.  Henry  S.,  Sales  Engineer.  Inger- 
soll  Rand  Co.,  Philadelphia 

HARRIS.  Leslie  M.,  Assistant  to  Vice- 
President,  American  Engineering  Co.. 

Philadelphia 
HATCH,     Charles     W.,     Assistant     Chief 
Draftsman,  American   Sheet  &  Tin  Plate 
Co..  Pittsburgh 

HENDERSON.  Richard,  Works  Engineer. 
Stanley  G.  Flagg  &  Co.,  Pottstown 

HOCKENSMITH.  Wilbur  D..  General  Man- 
ager    and     Vice-President,     Hockensmith 
Wheel  &  Mine  Car  Co.,         Penns  Station 


JAUSS,  August  C,  Chief  Draftsman.  Ar- 
tillery Dept.,  Midvale  Steel  &  Ordnance 
Co.,  Nicetown 

LAUBENSTEIN,  Albert  R.,  Manager  and 
Treasurer,  Laubenstein  Mfg.  Co., 

Ashland 

LYONS,  Robert  J.,  Assistant  Purchasing 
OflScer,  Emergency  Fleet  Corp., 

Philadelphia 

MATTHEWS,  John  J.,  Director  of  Shops, 
Swarthmore   College,  Swarthmore 

MEYER,  Carl  F.,  Sales  Manager,  Landis 
Machine  Co.,  Waynesboro 

MUNZ,  William,  Mechanical  Engineer, 
Ballinger  &  Perrot,  Philadelphia 

OBERSTADT,  Carl,  Mechanical  Expert  and 
Efficiency  Engineer,  Iron  City  Products 
Co.,  Pittsburgh 

OSWALD,  Harry  A.,  Assistant  General 
Superintendent,  Naval  Aircraft  Factory^ 
Navy  Yard,  Philadelphia 

OTTO.  William  F.,  Sales  Engineer,  Eynon- 
Evans  Mfg.  Co.,  Philadelphia 

ROBERTS,  William  E.,  Lieutenant,  U.  S. 
N.  R.  F.,  Asst.  Genl.  Supt.,  Naval  Air- 
craft Factory.  Navy  Yard,       Philadelphia 

SCOTT,  C.  LiNFORD,  General  Superintend- 
ent, Harrlsburg  Mfg.  &  Boiler  Co., 

Harrisburg 

TOLSTED,  Elmer  B.,  Engineer,  Independ- 
ence Bureau,  Philadelphia 

VAUCLAIN,  Jacques  L.,  an  Assistant  to 
the  Vice-President,  The  Baldwin  Loco- 
motive Works,  Philadelphia 

Rhode  Island 

OSTliY.  Raymond  E.,  General  Superintend- 
ent, Ostby  &  Barton  Co.,  Providence 

South  Carolina 

KENNEDY,  Alfred  D.,  Vice-President  and 
General  Manager,  American  Machine  & 
Mfg.  Co.,  Greenville 

Texas . 

STEVENS,  Harry  L.,  Consulting  Refriger- 
ating Engineer  &  Supply  Co.,         El  Paso 

\irginia 

HILDEBRAND,  Clarence  K..  Designer  and 
Southern  Rep.,  The  Ludington  Cigarette 
Mch.  Co.  of  Waterbury,  Conn.,  Salem 

Washington 

BALLWEG,  John  H.,  Electric  Engineer, 
U.  S.  Spruce  Cut  Up  Mills,         Vancouver 

Wisconsin 

ATHERTON,  Donald  H.,  Instructor  Me- 
chanical Engineering,  University  Exten- 
sion Div.,  University  of  Wisconsin. 

MadisoD 

RICHARDS,  Forest  A.,   Engineer  for  Mr. 

Edward    Hutchens,   Consulting   Engineer, 

Eau  Claire 

SPRINK.   Isaac  W..   Special  Inspector  and 

Investigator      Engineering      Department, 

Four  Wheel  Drive  Auto  Co.. 

Clintonville 
ZANTOW.  Henry  C,  Assistant  to  Wiscon- 
sin    State    Power    Plant    Engineer,    Mr. 
John    C.    White,  Madison 

Canada 

HODGE,    Charles    A.,     Instructor.     Nova 
Scotia  Technical  College.       Halifax.  N.  S. 
LANG,  James.  Estimating  and  Contracting 
Engineer.  John  Inglis  Co.,  Ltd.. 

Toronto 
VIBERG.  Ernest  R..  Mechanical  Engineer, 
Canadian  Car  &  Fdy.  Co..  Ltd.. 

Montreal 

Engrland 

FOWLER.  Sir  Henry.  Lieutenant-Colonel, 
Royal  Flying  Corps ;  Superintendent, 
Royal   Aircraft    Factory,  Derby 

Norway 

RIDDERVOLD.  L.  Dahl,  A'ice-President 
and  Manager.  Gustav  Nielsen  A.  S.  Told- 
bedgaten,  Christiania 
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FOR    CONSIDERATION     AS    ASSOCIATE    OR    ASSOCI- 
ATE-MEMBER 

California 

EIX,  Harold  P.,  Machinery  Merchant, 
Vice-President,  Rix  Compressed  Air  &. 
Drill    Co.,  San    Francisco 

D4>laware 

HATCH,  JOSEPH  R.,  Fire  Protection  Engi- 
neer, Old  Hickory  Works,  E.  I.  du  Pont 
de  Nemours  &  Co.,  Wilmington 

lilinubs 

MILLER,  Paul  B.,  Chief  of  Section,  Ap- 
paratus Drafting  Dept.,  Western  Elec. 
Co.,   Inc.,  Hawthorne 

Iowa 

PRAT,  John  W.,  Superintendent,  City 
Water  Department,  Dodge 

Massachusetts 

CANNITY,  Ernest,  Chief  Draftsman, 
Hunter  Machine  Co.,  North  Adams 

WEBSTER,  Oscar  A.,  General  Foreman, 
Machine  Shop,  Stafford  Co.,         Readville 

WHITCOMB.  Forrest  R.,  Superintendent, 
American  Radio  &  Research  Corp.,  Med- 
ford.  Hillside 

New  Jersey 

GORDON,  Robert  J.,  Power  Engineer, 
Hercules  Powder  Co.,  Kenvil 

WHITMORE,  Ralph  D.,  Supervising  Engi- 
neer, American  Standard  Metal  Products 
Corp.,  Paulsboro 

WOEHL,  Frank,  Draftsman  and  Designer, 
Babcock  &  Wilcox  Co.,  Bayonne 

New  York 

DOWNS,  Charles  L.,  Captain,  Army  In- 
spector of  Ordnance,  U.  S.  A.,  Artillery 
and  Artillery  Ammunition,  New  York  Air 
Brake  Co.,  Watertown 

Ohio 

CLASGENS,   Joseph   H.,   Assistant    Super- 
intendent,   The    J.    &    H.    Clasgens    Co., 
New  Richmond 
GIBSON,    William    A.,    Mechanical    Engi- 
neer, The  Aluminum  Castings  Co., 

Cleveland 

KER,    Henry    W.,    Sales   Manager,    Wapa- 

koneta  Machine   Co.,  Wapakoneta 

WADSWORTH,      Howard      L.,      Manager, 

American  Foundry  Equipment  Co., 

Cleveland 

Fennsylvania 

COHN,  Herbert  A.,  Chief  Draftsman, 
Works  Power  Engr.  Div.,  Westinghouse 
Elec.  &  Mfg.  Co.,  E.  Pittsburgh 

FERNSLER,  Penrose  A.,  135  So.  11th 
St.,  Lebanon 

GODWIN,  Roy  M.,  Mechanical  Engineer, 
Barrett  Co..  Philadelphia 

LEROY,  Leo  F.,  Leading  Locomotive 
Draftsman.  Designer  and  Checker,  Me- 
chanical Department.  Erie  R.  R., 

Meadville 

OGLE.  George  M.,  General  Engineer,  West- 
inghouse Elec.  &  Mfg.  Co., 

E.    Pittsburgh 

SEVERN,  Arthdr  B.,  Equipment  Pilot  En- 
gineer, Baltimore  &  Ohio  R.  R., 

Pittsburgh 

\ViscoDsin 

HAT.  Earl  D.,  Professor  of  Drawing  and 
Machine    Design,    State    Normal    School, 

Oshkosh 


for  consideration  as  associ-ate-member  or 
junior 

Colorado 

BYERS,  Harry  R.,  with  Babcock  &  Wilcox 
Co.,  Denver 


Connecticut 

CARVETTE,  CHARLES  W.,  Military  Engi- 
neer, Remington  Arms  Union  Metallic 
Cartridge  Co.,  Bridgeport 

McGARVEY,  Joseph  T.,  Sub-Inspector  of 
Ordnance  Navy  Dept.,  American  &  Brit- 
ish Mfg.  Co.,  Bridgeport 

MAC  INTYRE,  James  B.,  Chief  Designer, 
H.   E.   Harris   Engineering   Co.. 

Bridgeport 

District   of  Columbia 

HATTUX.  Merle  W.,  Mechanical  Expert, 
Cliem.  Warfare  Service,  Research  Div., 
American  University  Experiment   Sta., 

Washington 

Illinois 

PARMENTER,  Laurence  I.,  Private,  Edge- 
wood  Plant,  Edgewood  Arsenal,  Edge- 
wood,  Md.,  Detachment  "D"  Chicago  & 
N.  W.  R.  R.,  Chicago 

SIMPSON,  ARTHUR  M.,  Sales  Engineer, 
Wood  Equipment  Co.,  Chicago 

WOOD,  Kenneth  V.,  Night  Engiuehouse 
Foreman,  C.  C.  C.  &  St.  L.  E.  E.  Co.. 

Mt.    Carmel 

Indiana 

MENKE,  Edward  W.,  Assistant  Engineer, 
United  Chemical  &  Organic  Products  Co., 

Hammond 
RETTERER,    Ray    W.,    Assistant    Mechan- 
ical Engineer,  C.  C.  C.  &  St.  L.  Rwy., 

Beech   Grove 
SMITH,    David    W.,    Assistant    Mechanical 
Engineer,  Rubber  Regenerating  Co., 

Mishawaka 

Massachasetts 

NAKASHIAN,  Luke  L.,  with  Jefferies- 
Norton  Corp.,  Worcester 

PALMER,  Raymond  E.,  Chief  Engineer, 
Construction  Div.,  Kalmus,  Comstock  & 
Westcott,  Inc.,  Cambridge 

SODERBERG,  Robert  B.,  Lieutenant  Ord. 
R.  C,  Army  Inspector  of  Ordnance  and 
Acting  Quartermaster  for  Gray  &  Davis, 
Inc.,  Amesbury 

WESLEY',  Harry  B.,  Designing  Engineer. 
Brown  Bag  Filling  Machine  Co., 

Fitchburg 

New  Jersey 

KNOWLES.  Charles  H.,  Principal  Assist- 
ant Engineer,  The  Arnold  Co.,  U.  S. 
General  Hospital  No.  3,  Colonia 

New  York 

CAHILL,  John  E.,  Jr.,  Ampudia  &  Cahill, 
Industrial  Engineers.  New  York 

FISHER,  Pierce  H.,  in  Charge  Mechanical 
Development,  Medical  Research  Labor- 
atory, Mineola 

McNULTA,  J.  Joseph,  Chief  Engineer, 
Vacuum  Ash  &  Soot  Conveyor  Co., 

New  York 

RAYMOND,  George  G.,  Industrial  Engi- 
neer, Gunn,   Richards  &  Co.,    ■ 

New  York 

SHELDON,  William  M.,  Mechanical  Engi- 
neer,  Sheldon  Co.,  New   York 

SMITH,  Edward  J.,  Foundry  Engineer,  In- 
gersoll    Rand   Co..  Painted   Post 

SPICER,  Elmer  D.,  Factory  Manager  and 
Chief  Engineer,  Moore  Steam  Turbine 
Corp..  Wellsville 

THOMSEN,  Raymond  L.,  Manager  of 
Marine  Dept.,  The  Grisconi   Russell   Co., 

New   York 

Ohio 

BOUGHTON,  James  A.,  Chief  Engineer 
Power  House  No.  2,  Goodyear  Tire  & 
Rubber  Co..  Akron 

CONSTAM,  Alyn  F..  Construction  Engi- 
neer, The  B.  F.  Goodrich  Co..  Akron 

CECIL.  William  D.,  Resident  Material  In- 
spector,  Baltimore  &  Ohio   R.    R.. 

Cincinnati 


M.\ri,EAN,  Archie  A.,  Engineer  of  Tests, 
Onlnauce  Dept.,  U.  S.  A.,  Standard  Parts 
Co.,  American  B.  B.  Plant,  Cleveland 

Oregon 

BETHARDS,  F.  Earl,  Efficiency  Depart- 
ment, Willamette  Iron  &  Steel  Wks., 

Portland 

Pennsylvania 

E.\DES,  Herbert  S.,  Assistant  to  Mechan- 
ical Engineer,  .\merican  Bridge  Co., 

Ambridgrf 
BAPI'APORT,  ARTHUR,  Engineering  Drafts 
man,   John   Lang  Paper  Co., 

Philadelphiii 

Wisconsin 

ROBERTS,  Earl  H.,  Chief  Mechanical  En- 
gineer, John  Obenberger  Forge  Co.,^ 

West  Allis 

Canada 

JARRED.  Arthur,  Superintendent,  Smithy. 
Massey.    Harris   Co.,    Ltd.,  Toronto 


for  consider.ation  as  junior 

Connecticut 

HOMANN.   Frederick   A.,   Ensign,   Techni- 
cal  Duties,  U.   S.   N.  R.  F.  Dept.,  Public 
Works,  Naval  District  Base,   State  Pier, 
New  London 

District  of  Columbia 

BURDICK,  Theodore  A.,  Sergeant  1st 
Class  -J37th  Engineers,  General  Engineer 
Depot,  U.  S.  A.,  Washington 

FERNALD,  Ernest  M.  Laboratory  Assist- 
ant Navy  Yard.  Washington 

NOLAN.  James  B.,  Warrant  Machinist  U. 
S.  N..  Bureau  of  Navigation, 

Washington 

Illinois 

CARMICHAEL.    Victor    V.,    Assistant    to 

Superintendent  of  Power,  Aluminum  Ore. 

Co..  E.  St.  Louis 

KERR,    Volnev    a..    Engineer,    Draftsman 

and     Designer,     American     Well     Works, 

Aurora 
SNAPP,    Howard    M.,    Jr.,    U.     S.    Army, 
A.  S.  S.  C,  Science  and  Research  Div.. 

Joliet 
TTMESON,    Charles    P..    1st    Lieut.    Ord- 
nance R.  C,  U.  S.  Army, 

Rock   Island   Arsenal 

Indiana 

CORNELL,  Dana  R.,  Assistant  General 
Foreman,  Heat  Treating  Dept.,  Standard 
Forgings  Co.,  Indiana  Harbor 

McCRADT,  Harry  E.,  Tool  Designer  and 
Checker,  Nordyke  &  Marmon  Co.,  Air 
Plane    Eng.    Dept..  Indianapolis 

>3us9achusetts 

HOPKINS,  Ethan  C,  Superintendent, 
Waile  Machine  Co.,  Boston 

RITCHIE.  A.  T.,  Draftsman,  Simplex 
Electric  Heating  Co.,  Cambridge 

Michigan 

ALBINSON.  Harold  A..  Machine  Designer, 
Michigan  Copper  &  Brass  Co.,         Detroit 

McKENNT.  Charles  A.,  Sergeant  Me- 
chanic. Co.  C,  313  Field  Signal  Bat- 
talion. Y'psilanti 

Missouri 

BALCH,  William  S.,  Secretary  and  Gen- 
eral Manager,  Southwestern  Appraisal 
Co..  Kansas  City 

WEISSBACH.  Edward  A.,  Mechanical  En- 
gineer, Mallinckrodt  Chemical  Works, 

St.   Loui? 
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New  Jersey 

COE.  Frank  C,  Superintenikut  ami  Gen- 
eral Maoager.  C.  T.  Coe  Co.,  Newark 

NATHAN,  Walter  S.,  Student  V.  S.  N., 
Steam  Engineering  Scbool,  Hoboken 

SKOOG,  R.  W..  Draftsman,  U.  S.  Navy 
Dept.,  N.  Y.  Shipbuilding  Corp,, 

Camden 

New   ¥ork 

BERNNEU,  Milton  St.  J„  Elmhurst 

BETER.  Edmond  P.  W.,  Designer,  Gifford- 
Wood  Co.,  Hudson 

BUCHANAN,   Edw.^rd   E.,  Jr.,   Heat  Treat- 
ment,  Curtiss  Aeroplane  &  Motor  Corp., 
Hammondsport 

CARLISLE.  Ch.\rles  A.,  Jr.,  with  Savage 
.\rms  Corp..  Utica 

RIBEIRO.  Jo.SE  PE  .\ssis,  Calculator, 
American  Locomotive  Co.,       Schenectady 

SIMS,  Lewis  R.,  1st  Lieutenant,  Ordnance 
R.  C  Repair  Shop  Attach.,  29th  Div., 
Camp  Mills.  ilineola 

SMITH,  William  A.,  Assistant  to  Educa- 
tional  Director,   The   Texas   Co.. 

New  York 

STARLING,  H.  Stanley,  Assistant  Mate- 
rial Inspector,  Surveyor  at  Large.  Bu- 
reau Veritas,  New  York 

WALSH,  Harry  W.,  Master  Engineer,  U.  S. 
Army  Engineers,  New  York 

WALTON-CRANFORD,  WiLBERT,  Erecting 
Engineer.  Shipley  Construction  &  Supply 
Co.,  Brooklyn 

Ohio 

GWIAZDOWSKI,  A.  P..  Associate  Pro- 
fessor of  Mechanical  Engineering.  Toledo 
University,  Toledo 

LEATHERS,  H.  M..  Sales  Engineer.  Cutler- 
Hammer   Mfg.   Co.,  Cleveland 

Oklahoma 

BROOK.  Clifford  E.,  Assistant  Supt., 
Gas  Pipe  Line  Dept.,  Empire  Gas  &  Pipe 
Line  Co.,  Bartlesville 

Pennsylvania 

BODKIN,  Harry  G.,  Tool  Designer,  Mid- 
vale  Steel  &  Ordnance  Co.,      Philadelphia 

CANTER,  Maurice  J.,  Production  Engi- 
neer, Midvale   Steel  Co.,  Philadelphia 


LEVIN,  Jacob,  Marine  Draftsman,  Amer- 
ican International  Shipbuilding  Corp., 

Hog  Island 
SIPLEY,  Loois   W.,  Rate  Estimator,   Mid- 
vale  Steel  &  Ord.  Co.,  Philadelphia 
SLICER,    Harry    T.,    Assistant    to    Super- 
intendent, Tyler  Tube  &  Pipe  Co., 

Washington 
STINSON,   John  A.,   Production   Engineer, 
Midvale  Steel  &  Ordnance  Co., 

Philadelphia 
Texas 

SCOTT,  Floyd  L.,  Engineer,  Hughes  Tool 
Co.,  Houston 

A'irginia 

DOHERTY,     Charles     H.,     Jr.,     Assistant 
Testing  Engineer,   E.   I.  du   Pont   de   Ne- 
mours &  Co.,  Hopewell 
Cuba 

MURRAY,  Harold  B.,  Engineer.  Sales  De- 
partment. United  States  &  Cuban  Allied 
Works  Eng.  Corp.,  Havana 

APPLICATIONS   FOR   CU.WGE    OF    GRAD- 
ING 

PR0M0TIO.\    FROM    ASSOCI.ATE 

.Vlu  haina 

CAIXE,  William  P.,  Steam  Engineer.  En- 
sley  Wks.,  Tennessee  Coal,  Iron  &  R.  R. 
Co.,  Ensley 

lllijioig 

WILSON,  Joseph  B.,  Commercial  Engineer, 
Westinghouse  Electric  &  Mfg.  Co., 

Chicago 
promotion   from   a.s.«ociate-member 
.Massachusetts 

OLSON,  Martin  L.,  Instructor  (Junior 
Master),  Hyde  Park  High  School, 

Boston 
Ohio 

HUNTER,  Samuel  R..  Superintendent  of 
Production.  American  Rolling  Mill  Co.. 

Mi<ldletown 
AA'ashington 

H.iYS.  Lewis  T..  Tramway  Engineer,  U.  S. 
Steel  Products  Co.,  Pacific  Coast  Dept., 

Seattle 
promotion  from  junior 
Colorado 

BISSELL,  Albert  W.,  Assistant  Superin- 
tendent, Wire  Mill,  Colorado  Fuel  &  Iron 
Co.,  Pueblo 


Illinois 

WACHS,    Theodore,    Engineer,    The    E.    H. 
Wachs  Co.,  Chicago 

Miehlgan 

L.\.\NING,    John    G.,    Assistant    to    Vice- 
I'res..  Detroit  Lubricator  Co.,         Detroit 
Peniis.vlvania 

BRAYTON,  Harold  M.,  Artillery  Ammuni- 
tion Designer,  Frankford  Arsenal, 

Philadelphia 
GRAF,    John    C,    Material    Agent,    South- 
wark  Foundry  &  Mch.  Co.,      Philadelphia 
ROSENCRANTS,   Fay   H.,   Purchasing  As- 
sistant, Emergency  Fleet  Corp., 

Philadelphia 
AA'isconsin 

ALLISON,   Lawrence  M.,   Chief   Engineer, 
Lawson  Aircraft  Co.,  Green  Bay 

REINSTATEMENT    AND    PROMOTION    FROM    JUNIOB 

Georgia 

McKEE,    John    F.,    Engineer    and    Drafts- 
man, General  Fire  Extinguisher  Co., 

Atlanta 
New  York 

PENDLETON,    Frank    E.,    Chief   Engineer, 
New  York  Steam  Co.,  New  York 

Ohio 

HORTON,  William  M..  Jr.,  General  Super- 
intendent, The  Adams-Bagnall  Elec.  Co., 

Cleveland 
Pennsylvania 

M(.IRRISON,    Egbert   R.,    Estimating   Engi- 
neer, Union  Spring  &  Mfg.  Co., 

Sharon 
South  Carolina 

BARKLEY,    M.iithew    B.,    Vice-President, 
Cameron  &  Barkley,  Charleston 

Wisconsin 

KEOGH,  JERE  K.,  Erecting  Engineer,  .\llis- 
Chalmers  Mfg.   Co..  Milwaukee 

SUMMARY 

New  applications 253 

Applications  for  change  of  grading : 

Promotion   from   Associate 1 

Promotion  from  Associate-Member 3 

Promotion  from  Junior 7 

Reinstatement      and      Promotion      from 
Junior   5 

Total 269 


EMPLOYMENT  BULLETIN 

rHE  SECRETARY  considers  it  a  special  obligation  and  pleasant  duty  to  make  the  office  of  the 
Society  the  medium  for  assisting  members  to  secure  positions,  by  putting  them  in  touch  tvith 
special  opportunities  for  which  their  training  and  experience  qualify  them,  and  for  helping  any 
one  desiring  engineering  services.     The  Society  acts   only   as   a   clearing   house   in   these   matters. 


GOVERNMENT  POSITIONS 

l^tatnps  should  he  inclosed  for  tratismittal 
of  applications  to  advertisers ;  non-inemhers 
should  accompany  applications  nith  a  letter 
of  reference  or  introduction  from  a  mcmtter ; 
such  reference  letter  will  be  filed  icitli  the 
Society  records. 

Members  applying  in  person  for  Gorern- 
ment  positions  at  such  places  as  Xary  Yards 
should  invariably  make  appointments  before- 
hand by  letter,  telephone  or  telegraph,  and 
an-ange  to  have  passes  or  the  equivalents  so 
that  they  can  gain  entrance.  In  this  way 
they    will    avoid   disappointment. 

YOUNG  MEN  wanted  for  the  Department 
of  Milit;iry  .\eronauties.  Should  have  me- 
chanical training  and,  if  possible,  be  thorough 
ly  grounded  in  electrical  work.  May  I'e  of 
draft  age  and  will  go   as  enlisted   men,  then 


assigned  to  Training  School  for  Radio  Me- 
chanics and  after  instruction  will  be  sent 
overseas.     The.v  will  be  inducted  at  once. 

TECHNICAL  MAN  or  one  with  several 
years"  experience  to  act  as  assistant  engi- 
neer of  tests.     Salary,  $4  a  dny.      2625. 

TECHNICAL  MEN  for  the  Navy  with  con- 
siderable engineering  experience  in  large 
power  plants,  preferably  married.  Men  who 
have  been  superintendents  of  repair  plants 
desired.     Not  over  35  years  of  age.     2620. 

MECHANICAL  ENGINEERS  especially  ex- 
perienced in  machine-shop  practice  to  act  as 
chief  inspectors  for  the  Ordnance  Department 
on  shell  machinery  and  automatic  screw-ma- 
chine work.     2633-A. 

EXPERIENCED  MEN  also  wanted  on 
steel  and  forging  work.     2633-B. 


Men  for  above  to  be  over  draft  age.  Salaries 
for  satisfactory  men  with  considerable  train- 
ing from  $2400  to  $3000  per  annum. 

MECHANICAL  ENGINEERS,  experienced 
in  ship  construction  to  act  as  assistants. 
Salary,  $2400  per  annum.     2637 

TECHNICAL  MAN"  capable  of  making  re- 
ports for  technical  journal.  One  with  edi- 
torial experience  necessary.  Knowledge  of 
wood  desirable  although  not  absolutely  neces- 
sary.    Maximum  salary,  $3500.     2640. 

ASSIST.ANT  in  charge  of  research  and  de- 
velopment. Man  to  bring  to  stjige  of  com- 
mercial production  parts  made  of  sheet  metal, 
fabrics,  rubber  and  die  casting.  Applicants 
must  have  personality  to  secure  cooperation 
of  manufacturers  in  development  work  along 
above  lines.     Salary,  $3600  per  annum.    2642. 

PRODUCTION  ENGINEER  as  superintend- 
ent of  plant,  or  one  who  has  had  an  execu- 
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tive  position  iu  manufacturing  concern. 
Knowledge  of  rubber  desirable  but  not  essen- 
tial. Man  occupying  tills  position  would 
probably  be   commissioned.      2644. 

CIVILIAN  POSITIONS 

MASTER  MECHANIC,  youug,  energetic, 
good  tool  designer  and  familiar  with  preci- 
sion w(»rli  and  production  nietliods.  .Man 
who  has  had  e-^iperience  with  automatic  and 
with  precision  grinding.  Location  Connecti- 
cut.    0445-H. 

MECHANICAL  LABORATORY  ASSIST- 
ANTS AND  DRAFTSMEN  required  for  im- 
portant war  work  in  development  of  parts 
for  sheet  metal,  fabric  and  rubber.  Graduates 
from  manual  training  schools  with  one  or 
two  years'  shop  experience  or  one  or  two 
years  in  an  engineering  school  desirable.  En- 
close photograph,  stage  age,  give  references, 
position  in  draft  and  willingness  to  enlist  or 
be  inducted  in  the  army  for  work  of  this 
nature.      0459-H. 

SPLENDID  OPPORTUNITY  in  an  old- 
established  business  for  practical  man  with 
combination  of  mechanical  and  business  abil- 
ity who  understands  sheet-metal  and  light- 
screw  machine  work  :  one  who  can  also  di'vel- 
op  sheet-metal  specialties  to  be  marketed  so 
as  to  afford  volume  production  to  the  factory. 
Location  New  York.     0-160-H. 

ASSISTANT  CHIEF  ENGINEER  to  act 
as  chief  engineer  during  temporary  absence 
of  the  latter.  Work  is  in  nature  of  quantity- 
production  war  work  of  the  highest  impor- 
tance: in  factory  employing  2600,  and  l.-irge 
number  of  draftsmen ;  commands  excellent 
salary.     Location  Brooklyn,  N.  T.     0461-H. 

ASSISTANT  PROFESSOR  OF  EXPERI- 
MENTAL ENGINEERING  in  an  Eastern 
University ;  to  have  charge  of  classes  for 
juniors  and  seniors  in  the  steam  laboratory 
and  materials  testing  department  and  to  give 
a  course  in  kinematics  to  sophomores.  Sal- 
ary about  $1500,  depending  upon  previous 
experience.     04G2-II. 

TECHNICAL  GRADUATE,  mechanical  en- 
gineer, preferably  with  one  or  two  years" 
experience  for  power-plant  lay-out  and  steam 
work.  Salary  $25  a  week  to  start.  Location 
New  York  State.     0463-H. 

MECHANICAL  ENGINEER  with  experi- 
ence in  design,  testing  and  general  engineer- 
ing work  in  connection  with  small  and  me- 
dium steam  turbines  and  their  applications. 
Reduction-gear  experience  also  desirable. 
Must  have  good  business  and  executive  aliil- 
ity  and  be  able  to  handle  a  variety  of  work 
in  connection  with  steam  turbines  and  tiir- 
blne-drlven  machines.  Give  full  details  of 
training,  experience,  salary  expected  and 
photograph.      Ixication    Connecticut.      0464-H. 

DR.\FTSM.\N.  power-plant  equipment.  Sal- 
ary, .$125.     Ixication  New  York.     0466-H. 

DR.ilTSMAN  on  industrial  and  chemical 
plants.      Salary,   $150.      0467-H. 

MECHANICAL  ENGINEER  with  machine 
shop  experience  for  position  similar  to  mas- 
ter mechanic.  Salary  $50  to  start.  Loca- 
tion   Brooklyn.      046S-H. 

PROFESSOR  OP  MECHANICAL  ENGl- 
NEEKINCi  in  charge  of  department:  should 
be  technical  graduate  with  both  teaching  and 
practical  experience.  Send  full  statement  of 
training  and  experience,  references  and  a 
late  photograph.  Salary  $2400  for  ten 
months.      Ijocation    Idaho.      0471-H. 

PROFESSOR  OF  ELECTRIC.NL  ENGI 
NEERING  during  period  of  war.  Technical 
graduate  preferably  with  teaching  and 
practical   experience.      Send   full  statement   of 


training  and  experience,  references  ami  a 
late  photograph.  Salary  $2400  for  ten 
months.      Location   Idaho.     0472-H. 

INSTRUCTOR  IN  APPLIED  SCIENCE 
LABORATORY,  INSTRUCTOR  IN  ELEMEN- 
TARY APPLIED  ELECRICITY  AND  ME- 
CH.4NICS  for  technical  school  in  Greater 
New  York.  Preference  given  to  men  with 
mechanical  or  electrical  technical  training, 
with  practical  and  teaching  experience.  Po- 
sition permanent.  Give  full  personal  and 
experience  data  and  photograph.  State  sal- 
ary   expected.      0473-H. 

TECHNICAL  TRAINED  MECHANICAL 
ENGINEER,  experienced  in  power-plant  de- 
--ig!i.  tesring  and  operation.  Location  Con- 
necticut.     0474-H. 

MECHANICAL  ENGINEER  AND  DE- 
SIGNER with  extensive  experience  in  design 
and  construction  of  shipbuilding  cranes,  der- 
ricks, drag-line  excavators  and  similar  work. 
High-grade  man  wanted  to  take  charge.  Lo- 
cation  Pennsylvania.      11475.11. 

INSTRUCTOR  in  mechanics,  mechanical 
drawing,  mathematics,  etc.,  for  railroad-shop 
apprentices.  Preferably  a  college  graduate 
with  some  knowledge  of  railroad  equipment 
and  shop  machinery.  Salary  $200.  Location 
Texas.     0476-H. 

INDUSTRIAL  ENGINEERING  PRODUC- 
TION PROBLEMS.  Opportunity  for  a  man 
qualified  by  education  to  undertake  work  of 
this  nature  in  large  steel-castings  plant. 
Preference  given  to  man  who  has  served  ap- 
prenticeship in  railroad  shops.  Location 
Ohio.      0477-H. 

EXPERIENCED  TOOL  AND  FIXTURE 
DESIGNER,  with  experience  in  the  design 
of  large  machine  tools.  Essential  industry. 
Location  Central  Ohio.     0478-H. 

TIME-STUDY  ENGINEER  with  shop-prac- 
tice experience,  draft  exempt ;  time-study  ex- 
perience on  automatic  machinery  desirable. 
Must  have  personality,  diplomacy  and  tact- 
fulness.  Young  man  if  possible.  Salary  $40 
per  week.      location   New   Jersey.     0479-H. 

DR.AFTSMAN  with  experience  in  the  de- 
sign of  small  engines.  High-grade  man.  Sal- 
ary $175  to  $225.  Location  Pennsylvania. 
n4Sl-H. 

DRAFTSM.\N  with  experience  on  boiler 
design.  High-grade  man.  Salary  $175  to 
$225.     Location  Pennsylvania.     0482-H. 

DR.\FTSM.'\N  with  experience  on  locomo- 
tive-crane design.  High-grade  man.  Salary 
$175  to  $225.  Location  Pennsylvania.  0  4S3- 
H. 

DRAFTSMAN  with  experience  on  the  de- 
sign of  steel  towboats  and  barges.  High- 
grade  man.  Salary  $175  to  $225.  Location 
Pennsylvania.      04S4-H. 

DESIGNING  DRAFTSMAN,  acquainted 
with  designing  heavy  machinery  such  as  bra^s 
and  copper  rolling  mills,  liydraulic-iircss 
work,  etc.  Good  designer  and  not  an  ordi- 
nary draftsman.  Will  make  any  reasonable 
inducement  to  the  right  man.  Location  Con- 
necticut.    0485-H. 

S.\LESMAN  for  special  machinery.  With 
technical  training  and  also  accustomed  to 
meeting  the  engineering  staffs  of  large  organ- 
izations.     Ixication   Ohio.      04SS-H. 

YOUNG  ORGANIZATION  ENGINEERS, 
possessing  both  analytical  and  executive  abil- 
ity for  time  and  motion  study  work  to  stand- 
ardize operations  ;  large  rubber  plant.  Large 
and  expanding  field  for  able  men.  Location 
Ohio.     0489-H. 


PRODUCTION  ENGINEER  in  newly  or- 
ganized planning  department  of  large  ice- 
making  machinery  plant.  Location  New  .ler- 
sey.      0490-H. 

MECHANICAL  ENGINEER  with  suflicient 
experience  to  handle  any  design  work  in  con- 
nection with  the  standardization  of  appara- 
tus or  its  modification  to  meet  specific  re- 
quirements. Man  with  practical  shop  experi- 
ence and  technical  training  preferred.  Will 
be  subordinatae  to  engineer  in  charge  of  de- 
sign and  will  have  supervision  over  several 
assistants.  Maximum  initial  salary  $2400  a 
.year,  depending  on  the  applicant's  qualifita- 
tious,  etc.    Location  Brooklyn,  N.   Y.    0491-H. 

ASSISTANT  for  checking  all  drawings 
against  standards ;  accurate  in  work.  Man 
with  previous  experience  in  this  capacity  pre- 
ferred. Shop  experience  and  technical  train- 
ing valuable  assets  but  not  required.  Maxi- 
mum initial  salary  about  $35  per  week.  Lo- 
cation Brooklyn,  N.  Y.     0492-H. 

SALESMAN,  familiar  with  the  steam-spe- 
cialty business  of  the  New  York  District.  Po- 
sition has  every  prospect  of  permanency  and 
advancement.     0495-H. 

SEVERAL  FIRST-CLASS  DRAFTSMEN 
with  broad  engineering  experience  wanted 
immediately.  Good  future  for  right  man. 
Location  Ohio.     0496-H. 

THREE  ENGINEERS,  experienced  in  sub- 
stituting mechanical  equipment  for  hand  la- 
bor. Must  be  familiar  with  all  kinds  of  con- 
veying equipment.  Good  future  for  right 
men.     Location  Ohio.     0497-H. 

ASSISTANT  MECHANICAL  ENGINEER, 
familiar  with  general  machinery  in  machine- 
shop  and  mill  engineering.  Must  be  compe- 
tent to  lay  out  and  direct  installation  of  new 
machinery,  direct  repairs  and  alterations  on 
present  equipment.  Concern  manufacturing 
mechanical  rubber  goods  and  employing  about 
2000.  Technical  graduate  preferred.  Salary 
$1500  to  $2000.  depending  on  man.  Location 
Jlassachusetts.      0498-H. 

MECII.\NICAL  ENGINEER  for  production 
of  airplanes:  out  of  draft  ago  or  iu  Cless  4. 
Salary  $175.     Location   New   York.     0499-H. 

ASSISTANT  PROFESSOR  IN  MECHANI- 
CAL ENGINEERING.  Location  Pennsyl- 
vania.     Salary    $1800.      0500-H. 

ASSISTANT  MECHANICAL  ENGINEER 
with  practical  and  theoretical  experience  and 
training  in  tool  engineering ;  familiar  with 
nietiiods  of  manufacture  for  small,  inter- 
changeable parts.  War  work.  Splendid  op- 
portunity for  young  man  who  can  think  and 
possesses  unusual  initiative.  Location  Brook- 
lyn. N.  Y.     0501-H. 

MECHANICAL  ENGINEERS  AND 
DR.\FTSMEN  for  designing  machinery  want- 
ed by  large  and  long-established  company, 
located    near   New   York   City.      0502-H. 

■rriM'.INE  DESKJNER  of  experience,  capa- 
ble of  taking  complete  charge  of  design  and 
construction  of  turbines  and  reduction  gears. 
wanted  by  large  and  long  established  com^ 
pany,  located  near  New  York  City.    0503-H. 

TRAINED  MECHANICAL  ENGINEER 
with  inventive  ability  to  develop  apparatus 
under  the  direction  of  chief  engineer.  Must 
have  thorough  grounding  in  theory  of  physics 
and  mechanics.  Only  capable  men  of  genu- 
ine ability  will  be  considered.  Give  full  de- 
tails of  training  and  experience.  Location 
New  York  City.      0504-H. 

YOUNG  MAN  WITH  TECHNICAL  EDU- 
C.XTION  and  preferably  some  subsequent  ex- 
perience,   for    a    steam-turbine    manufacturer 
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mainly  engaged  in  war  work.  State  experi- 
ence, draft  classification,  salary  expected. 
Location  Connecticut.     0505-H. 

PRODDCTION  ENGINEER,  familiar  with 
up-to-date  production  methods,  particularly 
munitions  production,  heavy  steel  castings, 
etc.  Salary  about  $6000  to  $7000  a  year. 
0506-H. 

INDUSTRI.VL  STATISTICIAN  for  Gov- 
ernment worli.  High-grade  man  with  salary 
in  proportion  to  past  records  of  results  ob- 
tained. Man  of  draft  age  considered  and  if 
appointed  would  possibly  be  inducted  into 
the   Service.     0507-H. 

MASTER  MECHANIC  to  talie  charge  of 
boilers,  pumps,  machinery  and  motors.  Lo- 
cation New  York.      0510-H. 

MEN  WITH  TECHNICAL  TRAINING  or 
experience  wanted  for  testing  and  effioieucy 
work  in  power  plants  and  substations  of 
large  electric-railway  system.  Good  pay  for 
men  of  adequate  qualifications  in  the  field  of 
electric  or  steam-plant  equipment.  Give 
status  with  respect  to  draft.  Location  Brook- 
lyn.     051 1 -G. 

DRAFTSMEN,  DESIGNERS,  experienced 
in  calculating  and  automatic  machinery,  type- 
writers, etc.  Permanent  positions  to  com- 
petent men.   Location  New  York  City.   0ol2-G. 

PLANT  ENGINEER  of  extensive  and  ex- 
ceptional experience  in  plant  engineering 
work,  maintenance  department,  familiar  with 
entire  plant  equipment,  tools,  jigs,  die  work, 
building  construction,  plant  layout.  Man  of 
about  35  to  40  years  of  age.  Location 
Philadelphia.      0514-G. 

TEACHER  for  production  work  in  connec- 
tion with  our  cooperative  courses  in  engineer- 
ing ;  a  man  with  actual  experience  in  produc- 
tion and  sutficiently  broad  experience  to  cover 
rather  wide  field.  Salary  $2400  or  $3000  for 
three  months'  service.  Location  Ohio. 
0515-G. 


MEN   AVAILABLE 

Onli/  jnembers  of  the  Society  are  listed  in 
the  published  notices  in  this  section.  Coitij 
jor  notices  should  be  on  hand  by  the  12th  of 
the  month,  and  the  form  of  notice  should  be 
such  that  the  initial  words  indicate  the 
classification.  Notices  are  not  repeated  in 
consecutive  issues. 

MECHANICAL  ENGINEER,  age  32,  asso- 
ciate member,  now  employed  as  chief  engi- 
neer of  a  plant  making  sugar,  evaporating 
and  heavy  machinery.  Experience  of  eight 
years  in  designing,  estimating,  purchasing 
and  practical  manufacture  incidental  to  this 
class  of  machinery.     H-207. 

PRODUCTION  OR  WORKS  MANAGER 
with  specific  training  in  all  branches  of 
shop,  time-study  and  piece-rate  efllciency  and 
system,  cost  and  general  accounting,  produc- 
tion and  works  management  in  metal  stamp- 
ings and  fittings,  tubing,  general  machine- 
shop  and  foundry-forging  and  die  work,  en- 
gine and  general  assembly.  Available  at 
short  notice.  Salary  approximately  $10,000. 
H-208. 
I 

EXECUTIVE  OR  PRODUCTION  ENGI- 
NEER. Graduate  mechanical  engineer,  35 
years  of  age,  with  12  years'  experience  as 
an  executive  and  in  scientific  management  in- 
stallations desires  connection  with  manufac- 
turing concern  offering  an  attractive  future 
as  reward  for  hard  work  and  results.  At 
present  employed.     H-209. 


PRODUCTION  AND  ENGINEERING 
EXECUTIVE  with  wide  experience  in  the 
manufacture  of  interchangeable  parts.  Avail- 
able September  15.  Married,  aged  30.  In 
class  IV  of  the  draft.     H-210. 

MECHANICAL  ENGINEER  of  executive 
abilit,y,  at  present  holding  p.3sition  but  hav- 
ing little  work  to  do ;  prefers  to  be  busy. 
.\merican,  past  draft  age.  married,  technical 
education  and  15  years'  experience  in  indus- 
trial and  power-plant  work.     H-211. 

MECHANICAL      AND      MARINE       EN(JI- 

NEER,  member,  desires  position  of  high  re- 
sponsibility, having  upward  of  18  years'  ex- 
iwrience  in  designing  and  operating  large 
power  plants  and  large  ocean-going  vessels. 
Will  prove  an  expert  on  combustion  and 
thermodynamics  of  either  plant  or  ship.  Will 
go  where  wanted.     H-212. 

FACTORY  MAN.NGER  OR  ASSISTANT 
FACTORY  MANAGER,  with  30  years'  practi- 
cal experience  and  wide  knowledge  of  me- 
chanics in  general.  Twelve  years  in  last 
position.  Can  furnish  best  of  references. 
Well-informed  on  gas-engine  work  and  also 
Liberty  motor,  with  fair  knowledge  of  heat- 
treating  alloy  steels.  Readily  adaptable  to 
shop  conditions.     H-213. 

WORKS  MANAGER  OR  SUPERINTEND- 
ENT for  manufacture  of  interchangeable 
parts.  Experienced  with  large  organizations 
and  modern  methods  of  operation.  Graduate 
engineer  with  practical  training  in  design,  in- 
st.illation,  operation  and  business  adminis- 
tration.     H-214. 

MECH.\NICAL  ENGINEER,  college  gradu- 
ate, exempted  from  draft,  experienced  in 
sugar  machinery  and  steam-power  plant 
throughout  Hayti,  Santo  Domingo,  and  Porto 
Rico,  will  consider  a  proposition  to  go  to 
Cuba  or  Honolulu  for  the  coming  crop. 
H-200. 

MASTER  MECHANIC  OR  MAINTE- 
NANCE ENGINEER,  member,  now  employed. 
Thorough  technical  and  practical  experience 
covering  the  construction,  maintenance  and 
operation  of  industrial  works,  steam-  and 
water-power  plants.  Steam  and  fuel  economy 
a  specialty.  Available  alwut  September  1. 
H-201. 

MECHANICAL  ENGINEER,  member,  thor- 
oughly experienced  in  general  mechanical  and 
structural  engineering  ;  now  in  charge  of  engi- 
neering work  on  contracts  aggregating  twenty 
million  dollars.  Good  organizer,  executive 
ability,  exemplary  habits.  Thirty-nine  years 
of  age.  Will  consider  engineering  sales  propo- 
sition. Middle  West  preferred.  Salary 
$5,000.     H-202. 

MECHANIC.iL  OR  WORKS  ENGINEER, 
age  31,  married,  technical  graduate,  eight 
years'  experience  in  design,  construction  and 
maintenance  of  paper  mills  and  metal-manu- 
facturing plants.  Good  organizer  and  execu- 
tive.    H-203. 

SUPERINTENDENT  OR  MECHANICAL 
ENGINEER  for  cement  plant,  glasswork, 
porcelain  or  chemical  works.  Technical 
graduate,  39  years  of  age,  married,  14  years' 
experience,  able  to  handle  tactfully  execu- 
tives and  men ;  familiar  with  design,  erect- 
ing and  operating  of  crushers,  dryers,  kilns, 
furnaces,  lehrs  and  grinding  and  labor-sav- 
ing machinery.  Can  introduce  methods  of 
chemical  control  of  raw  material  and  finished 
product.  Employed,  but  desires  responsible 
position  in  a  northern  state.     H-204. 

SALES  ENGINEER  of  high-grade  experi- 
ence desires  a  position  as  sales  manager, 
sales    engineer    or    plant    manager :    energetic 


salesman.  Has  travelled  extensively  and  is 
well  acquainted  with  machine  and  automo- 
bile manufacturers.  Graduate  mechanical  en- 
gineer and  good  executive.     H-205. 

JUNIOR  ENGINEER  desires  engineering 
or  executive  work  with  company  situated  in 
New  York  Cit.v.  Mechanical  engineering 
graduate  of  Worcester  Polytechnic  Institute, 
experienced  in  office  executive  work,  good  cor- 
respondent, and  clear,  rapid  thinker,  able  to 
adjust  himself  quickly  to  new  conditions.  Is 
at  present  holding  a  civil  service  position  in 
appraisal-engineering  work.  Married,  exempt 
from  draft,  25  years  old  and  a  junior  mem- 
ber of  the  A.S.M.E.  and  S.A.E.     H-206. 

SALESMAN  OR  PURCHASING  AGENT 
well  versed  in  modern  sales  methods  and 
systems  ,  accustomed  to  meeting  principals  of 
large  organizations,  and  estimating  require- 
ments to  meet  conditions.  Has  travelled  ex- 
tensively, thoroughly  competent  to  complete 
contracts.  Open  for  engagements  after 
August  1.     H-209. 

MECHANICAL  ELECTRICAL  ENGINEER. 
12  years'  broad  experience,  technical  training. 
Tactful  executive,  strong  on  cooperation, 
standardization  and  resource.  Age  32,  mar- 
ried. .Specialty  is  design,  development  and 
production  of  small  electrical  equipment  and 
other  accessories  with,  investigation  of  field 
for  demand  and  requirements.  Fully  ac- 
quainted with  modern  factory  methods  and 
drawing  office  management,  tool  room  and  die 
nork  and  finish  processes.     H-215. 

ASSISTANT  TO  CONSULTING  ENGI- 
NEER. Junior  member.  1913  technical 
graduate,  five  years'  practical  experience  in 
operating,  testing  and  drafting  in  both  elec- 
trical and  mechanical  engineering,  four  years 
with  one  concern,  -one  year  of  power-plant 
drafting  and  heating  and  ventilating.  Age 
29,  married,  in  Class  IV,  employed  at  pres- 
ent. Wishes  a  responsible  position  on  the 
Pacific  Coast.  Salary,  $150  per  month. 
H-216. 

FACTORY  EXECUTIVE,  experienced  effi- 
ciency and  mechanical  engineer,  in  foundry 
practice,  cotton  and  woolen  textile  machinery, 
machine  tools,  jigs  and  fixtures,  oil  mill,  hy- 
draulic, transmissions  and  wood-working  ma- 
chiner.v.  is  open  for  stable  proposition  offering 
adequate  salary  and  ample  authority.  35 
.vears  old.      H-217. 

CHIEF  ENGINEER  OR  MASTER  ME- 
CHANIC with  thorough  technical  and  prac- 
tical experience  covering  construction,  oper- 
ation and  upkeep  of  steel  plant,  specialty 
nietallurgical  work,  heating  and  melting  fur- 
naces.    H-218. 

COMBUSTION  ENGINEER,  a  graduate  me- 
chanical engineer,  with  13  years'  experience 
in  the  combustion  of  anthracite  and  bitum- 
inous coal,  hand  and  stoker  fired.  Well 
trained  in  fuel-research  work,  sampling  and 
the  analysis  of  fuel.  Capable  of  taking  charge 
of  the  complete  problems  of  a  company  con- 
suming a  large  tonnage.     H-219. 

WORKS  M.\NAGER,  associate  member, 
successful  executive,  experienced  in  design, 
purchase  of  materials  and  manufacture  of 
general  steel-plate  work  and  allied  lines,  at 
present  in  complete  charge  of  works  employ- 
ing 200  men,  desires  connection  with  a  firm 
offering  greater  opportunities.     H-220. 

GENERAL  MANAGER  OR  ASSISTANT  TO 
PRESIDENT  of  a  manufacturing  company, 
desired  by  a  resourceful  and  successful  execu- 
tive mechanical  engineer  in  factory  layouts, 
equipment  and  management.  Complete  rec- 
ord on  request.     H-221. 
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News  of  Other  Societies 
American  Institute  of  Electrical  Engineers 

THE  thirty-fourth  annual  convention  of  the  American 
Institute  of  Electrical  Engineers  was  held  in  Atlantic 
City,  June  26  to  28.  On  Wednesday  morning,  the  opening 
day.  President  E.  W.  Rice,  Jr.,  delivered  tlie  annual  address, 
taking  as  his  subject,  A  Review  of  Electrical  Engineering 
Progress.  He  called  special  attention  to  the  work  of  engineers 
in  connection  with  the  war,  and  to  the  continued  efforts  which 
will  be  needed  to  carry  on  the  processes  of  reconstruction 
after  the  war.  After  the  close  of  his  address  he  introduced 
President-Elect  Prof.  C.  A.  Adams,  who  responded  briefly, 
touching  upon  the  period  of  reconstruction  which  is  bound  to 
take  place  at  the  close  of  the  war,  and  suggesting  the  possible 
need  of  altering  or  extending  the  scope  of  the  activities  of  the 
Institute  to  the  service  which  it  can  render  to  the  nation  and 
the  world. 

An  important  feature  of  the  convention  was  the  conference 
of  Institute  officers  and  delegates  of  sections  and  branches  each 
convention  day  at  luncheon,  from  12.30  to  2.30  p.  m.  About 
fifty  ofBcers  and  delegates  of  sections  met  at  these  conferences. 

On  Wednesday  afternoon,  at  the  first  technical  session,  the 
papers  read  dealt  with  various  phases  of  transmission  jjrob- 
lems.  The  Thursday  morning  session  was  devoted  to  several 
papers  on  the  general  subject  of  protective  devices.  The 
papers  were  as  follows :  Lightning  Arrester  Spark  Gaps — 
Their  Relation  to  the  Problem  of  Protecting  Against  Impulse 
Voltages,  by  C.  T.  Allcutt,  of  the  Westinghouse  Electric  & 
Mfg.  Co.;  The  Oxide  Film  Lightning  Arrester,  by  C.  P.  Stein- 
metz,  of  the  General  Electric  Co. ;  The  Oxide  Film  Lightning 
Arrester,  by  Crosby  Field,  Ordnance  Deisartment,  U.  S.  A. ; 
and  Design  of  Transpositions  for  Parallel  Telephone  and 
Power  Circuits,  by  H.  S.  Osborne,  of  the  American  Telephone 
&  Telegraph  Co.  Charles  E.  Stuart  of  the  Power  and  Light 
Division  of  the  United  States  Fuel  Administration  also  out- 
lined the  plans  which  have  been  formulated  by  the  Govern- 
ment to  take  care  of  the  question  of  fuel  supply  and  fuel 
requirements  in  order  to  conserve  fuel  necessary  for  the  essen- 
tial industries  and  for  heating  purposes. 

On  Thursday  evening  a  highly  interesting  war  session  was 
held,  opened  by  an  address  on  Engineers  and  the  War,  by 
General  William  M.  Black,  Chief  of  Engineers  of  the  United 
States  AiTny.  General  Black  gave  a  most  vivid  description 
of  the  work  of  the  engineers  in  France,  and  exhibited  several 
reels  of  moving  pictures  showing  not  only  much  of  their  de- 
tailed routine  work,  but  also  the  enormous  engineering  con- 
struction works  which  have  been  erected  at  some  of  the  French 
ports  of  debarkation.  The  balance  of  the  session  was  devoted 
to  papers  on  Electric  Power  for  Nitrogen  Fixation,  by  E.  Kil- 
bum  Scott,  Consulting  Engineer,  of  London,  and  America's 
Power  Supply,  by  C.  P.  Steinmetz. 

Technical  sessions  were  held  Friday  morning  and  afternoon, 
at  which  papers  on  miscellaneous  subjects'  were  presented  in 
the  field  of  electrical  engineei-ing.  One  of  these  of  general 
interest  to  the  engineer  was  on  The  Automatic  Hydroelectric 


Plant,  by  J.  M.  Drabelle,  of  the  Iowa  Railway  &  Light  Co., 
Cedar  Rapids,  la.,  and  L.  B.  Bonnett,  of  the  General  Electric 
Co.,  Schenectady,  N.  Y. 

American   Society   of  Heating  and  Ventilating 
Engineers 

The  semi-annual  meeting  of  the  American  Society  of  Heat- 
ing and  Ventilating  Engineers  was  held  at  Buffalo,  June  26-28. 
The  rules  for  limiting  the  supply  of  coal  to  doitiestie  consum- 
ers next  winter  were  advanced  to  their  final  stages,  and  will 
now  be  submitted  to  the  Bureau  of  Mines  and  to  the  Fuel  Ad- 
ministration. Further  progress  was  made  in  the  society's 
plans  to  raise  funds  for  the  maintenance  of  a  research  bureau. 
Prof.  J.  E.  EmswUer,  of  Ann  Arbor,  Mich.,  presented  details 
of  the  methods  used  at  the  University  of  Michigan  for  testing 
radiators  by  electrical  means,  using  an  electric  heater  to  gen- 
erate the  steam  consumed  by  the  radiator  and  determining  the 
heat  required  by  measurement  of  the  energy  consumed  in  the 
heater.  Thomas  Chester,  engineer  for  the  American  Blower 
Company,  reviewed  the  development  of  mine  ventUation  in 
this  country.  The  amount  of  air  used  to  ventilate  a  coal  mine 
is  usually  from  two  to  three  times  the  weight  of  the  coal 
mined,  and  the  required  volume  is  computed  by  allowing  150 
to  200  cu.  ft.  per  min.  per  man  and  500  cu.  ft.  per  min.  per 
animal.  He  stated  that  from  10  to  30  per  cent  more  coal  can 
be  mined  in  a  thoroughly  ventilated  mine. 

A  session  on  drying  was  opened  with  a  paper  by  W.  A. 
Perry,  who  pointed  out  that  the  big  problem  of  the  Food  Ad- 
ministration is  not  that  of  prices,  but  the  distribution  of  the 
available  food  supply.  H.  C.  Gore,  chemist  with  the  Depart- 
ment of  Agriculture,  described  the  recent  progress  made  in 
the  drying  of  vegetables,  and  referred  to  some  of  the  principal 
advantages  derived  from  this  process:  in  the  case  of  tomatoes 
the  saving  of  freight  amounts  to  99  per  cent;  there  is  also  an 
enormous  saving  of  space.  The  department  has  developed  a 
type  of  drier  known  as  the  general  purpose  dryer.  Nathan 
Ovitz,  of  the  J.  P.  Devine  Co.,  spoke  on  the  possibilities  of 
the  vacuum  process  in  drying  vegetables  and  fruits.  While 
the  initial  cost  of  the  apparatus  is  higher,  the  operating  cost 
is  low,  and  all  danger  of  burning  the  product  is  eliminated. 
W.  L.  Fleisher  explained  his  idea  of  using  the  heating  and 
ventilating  equipments  in  public-school  buildings  throughout 
the  country  for  the  drying  of  foodstuffs. 

The  afternoon  session  on  Thursday  was  convened  at  the 
Buffalo  Canoe  Club,  Abino  Bay,  where  dinner  was  served  later. 
In  the  first  paper.  Reasons  for  Failures  of  Heating  Systems, 
J.  D.  Hoffman  enumerated  the  conditions  of  poor  building  con- 
struction met  by  heating  engineers  and  the  restrictions  placed 
on  their  work  by  the  owners  of  houses  who  insist  upon  un- 
economical installations  of  piping  systems.  In  the  paper 
next  following,  A  Campaign  for  Fuel  Economy  in  House  Heat- 
ing, C.  W.  Baker,  recommended  wai-m-air  furnace  heating,  and 
urged  the  addition  of  an  auxiliary  cold-air  duct  by  which  the 
air  supply  to  the  furnace  may  be  taken  from  inside  the  house, 
instead  of  from  outdoors,  during  vei-j'  cold  or  windy  weather. 
Konrad  Meier  discussed  Economy  in  Heating,  basing  his  ob- 
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servations  on  his  experience  in  Switzerland,  where  he  is  lo- 
cated. War  regulations  provide  in  that  country  that  rooms 
should  not  be  heated  over  60.8  deg.  fahr.,  and  the  heating  of 
halls  and  stainvays  is  stopped  altogether.  He  favored  inter- 
mittent heating  by  steam,  and  suggested  the  wider  use  of  coke 
as  a  fuel  in  place  of  anthracite.  In  the  final  paper  on  Reforms 
in  the  Design  of  Hot-Air  Heating  Plants  Needed  to  Compete 
with  Other  Systems,  C.  W.  Baker  presented  the  reasons  why, 
by  the  use  of  intelligent  methods  in  the  design  of  a  hot-air 
furnace  plant,  it  can  be  made  not  merely  the  equal,  but  the 
superior,  of  either  steam  or  hot-water  heating  for  all  buildings 
of  moderate  size. 

At  the  closing  professional  session,  on  Friday  morning, 
W.  M.  Franklin's  notes  on  Spontaneous  Combustion  gave  an 
exhaustive  treatment  of  the  principles  of  combustion,  and  indi- 
cated the  two  principal  methods  of  preventing  spontaneous 
combustion :  either  by  enclosing  the  susceptible  material  in 
airtight,  tirejn-oof  cans,  or  by  spreading  it  in  a  thin  layer 
freely  exposed  to  the  air.  A  Bulletin  of  the  Bureau  of  Mines 
containing  Notes  on  Spontaneous  Combustion  of  Coal  was 
read  before  the  convention.  The  heating  of  the  base  hospital 
at  Camp  Dodge  was  also  described  in  a  paper  by  P.  M. 
O'Connell.  (Based  on  the  report  in  The  Heating  and  Venti- 
lating Magazine,  July  1918,  pp.  27-42) 

American  Boiler  Manufacturers'  Association 

The  thirtieth  annual  convention  of  the  American  Boiler 
Manufacturers'  Association  was  held  on  June  17  and  18  at 
Philadelphia,  with  M.  H.  Broderick,  president  of  the  associa- 
tion, in  the  chair.  The  association  and  guests  were  welcomed 
to  Philadelphia  on  behalf  of  the  mayor  and  citizens  by  Dr. 
E.  J.  Cattell,  city  statistician.  Following  Dr.  Cattell's  address, 
William  H.  Burr,  president  of  the  National  Foundere'  Asso- 
ciation, discussed  informally  the  present  industrial  conditions 
and  their  relation  to  war  work.  D.  M.  Metcalf,  chief  inspector 
of  steam  boilers,  Toronto,  Ontario,  described  industrial  condi- 
tions in  Canada,  especially  as  relating  to  shell  making,  ship- 
building and  aeroplane  building.  Dr.  D.  S.  Jacobus,  of  the 
Babcock  and  Wilcox  Company,  Mem. Am.Soc.M.E.  Boiler 
Code  Committee,  treated  at  length  the  question  of  boiler- 
furnace  design. 

The  work  of  the  American  Unifoi-m  Boiler  Law  Society  in 
promoting  the  adoption  of  the  A.S.M.E.  Boiler  Code  was  out- 
lined by  Charles  E.  Gorton,  chainnan  of  the  American  Uni- 
form Boiler  Law  Society. 

C.  0.  Meyer,  deputy  inspector  of  the  State  of  Ohio,  pre- 
sented a  communication  from  his  depai'tment,  pointing  out 
that  the  A.S.M.E.  Code  does  not  include  vertical-flue  boilers 
and  track  locomotive  boilers,  and  that  as  a  consequence  it  had 
been  necessary  to  make  special  rules  for  the  former  and  use 
the  rules  of  the  Interstate  Commerce  Commission  for  the  latter. 
He  intimated  that  if  such  features  were  not  covered  by  the 
Boiler  Code  Committee,  Ohio  might  find  it  necessary  to  return 
to  its  own  rules  that  were  in  force  before  the  adoption  of  the 
A.S.M.E.  Code,  and  he  suggested  that  the  chaii-man  of  the 
American  Uniform  Boiler  Law  Society  should  be  a  man  who 
is  neither  a  member  of  the  A.S.M.E.  Code  Committee  nor  a 
boiler  manufacturer. 

A  letter  from  the  United  States  Board  of  Super\-ising  In- 
spectors pointed  out  that  their  own  inspection  rviles  had  been 
in  use  for  sixty  years,  had  met  all  conditions,  were  efficient 
and  safe,  and  for  those  reasons  the  board  declined  to  adopt  the 
A.S.M.E.  Code  instead. 

Charles  M.  Schwab,  Director-General  of  the  United  States 
Shipping  Board  Emergency  Fleet  Corporation,  declared  that 


the  situati<in  regarding  marine  engines  and  boilers  was  critical; 
he  said  8(1  or  90  hulls  were  already  in  the  water  awaiting  power 
equipment.  To  meet  the  emergency,  all  manufacturere  of 
boilers,  engines  and  other  ship  equipment  and  accessories  are 
being  urged  to  increase  their  capacity  as  much  as  possible  and 
make  extensions  wherever  needed,  with  Government  funds, 
which  will  be  available  for  this  purpose. 

W.  C.  Connelly,  of  the  D.  Connelly  Boiler  Company,  Cleve- 
land, Ohio,  was  elected  president  for  the  coming  year.  ( The 
Boiler  Maker,  vol.  17,  no.  7,  July  1918,  pp.  190-197) 

American  Society  for  Testing  Materials 

The  American  Society  for  Testing  Materials  held  its  twenty- 
first  annual  meeting  at  Atlantic  City,  N.  J.,  June  25  to  28.  It 
was  evident  that  there  is  an  increased  interest  in  specifications 
due  to  the  great  expansion  in  this  field  for  war  purposes. 

The  sulphur  and  phosphoiiis  question  in  steel  specifications 
was  the  only  one  that  caused  any  difference  of  opinion,  but  a 
satisfactory  solution  was  arrived  at  by  the  adoption  of  the 
following  amending  clause : 

In  view  of  the  abnormal  difficulty  in  obtaining  materials  in  war 
time,  the  rejection  limits  for  sulphur  in  all  steels  and  for  phos- 
phorus in  {icid  steels  shall  be  raised  0.01  per  cent  above  the  values 
given  in  the  specifications.  This  shall  be  effective  during  the  war 
and  until  otherwise  ordered  by  the  society. 

This  clause  is  to  be  printed  under  the  title  of  each  speci- 
fication containing  chemical  requirements  except  those  for 
boiler  and  firebox  steel  and  those  for  boiler  rivets.  Further, 
as  regards  sulphur  the  note  shall  not  apply  to  the  specifica- 
tions for  carbon-steel  ear  and  tender  axles. 

Urgent  war  conditions  led  to  preparing  the  single  new 
specification,  for  cast-steel  anchor  chain.  A  threatened  short- 
age in  wrought  chain  led  to  active  study  in  several  iron  works 
of  the  possibilities  of  cast  chain,  and  highly  successful  results 
were  obtained.  The  steel  committee  made  tests  of  the  new 
material  and  drafted  specifications  to  govern  its  acceptance, 
which  were  accepted  by  the  society  as  tentative.  The  steel  for 
chain  use,  according  to  these  specifications,  is  to  be  made  in 
the  electric  furnace  and  produced  in  dry-sand  molds  or  cores. 

R.  J.  Wig,  chief  engineer,  concrete  ship  division,  Emergency 
Fleet  Corporation,  delivered  an  address  on  the  concrete  ship. 
He  reviewed  the  progress  of  this  industry'  and  indicated  that 
its  pennanency  was  assured.  An  interesting  statement  was 
that  if  the  wooden  ship  is  taken  as  100,  the  relative  weights 
of  the  concrete  and  steel  ships  are  respectively  90  and  75. 
He  felt  assured  that  a  cement  has  been  developed  recently 
whereby  a  lighter  ship  can  be  constructed,  probably  bringing 
dowTi  the  ratio  from  90  to  77  or  80  as  compared  with  the  steel 
ship  at  75. 

Dr.  Henry  M.  Howe  introduced  a  topical  discussion  on  in- 
dustrial research,  and  emphasized  the  vital  importance  of  this 
subject  to  the  nation's  present  and  future  welfare. 

During  the  meeting  the  sad  news  was  received  of  the  death 
of  the  distinguished  secretary  of  the  society,  Dr.  Edgar  Mar- 
burg, an  account  of  whose  life  is  given  elsewhere  in  this 
number. 

American  Concrete  Institute 

The  annual  meeting  of  the  American  Concrete  Institute, 
which  was  postponed  from  its  regular  time  in  February  be- 
cause of  rail  congestion,  was  held  on  June  27  to  29,  at  Atlantic 
City,  N.  J.,  simultaneously  with  the  meeting  of  the  American 
Society  for  Testing  Materials. 

Advantage  was  taken  of  this  concurrence  in  providing  for 
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joint  meeliuf;  of  the  two  societies,  at  which  papers  dealing 
with  concrete  were  presented  alternately  by  members  of  the 
two  bodie§. 

One  of  the  sessions  was  devoted  to  the  subject  of  concrete 
ships  and  was  illustrated  by  a  number  of  moving  pictures, 
showing  among  other  things  some  of  the  operations  in  one 
of  the  I'nited  States  Government  concrete  ship  yards.  The 
leading  paper  of  this  session  was  entitled  Principles  of  Design 
of  Concrete  Ships,  by  E.  J.  Wig,  chief  engineer  of  the  depart- 
^.ont  of  concrete  ships,  and  S.  C.  Hollister,  engineer  of  design. 
XI  was  an  excellent  exposition  of  the  details  required  in  the 
design  of  ships,  particularly  of  concrete  ships,  and  outlined 
the  study  that  the  concrete  ship  department  has  made  on  the 
subject. 

Another  session  was  devoted  entirely  to  the  subject  of  con- 
crete houses,  and  consisted  of  the  presentation  by  the  different 
members  of  the  Committee  on  Industrial  Concrete  Housing  of 
various  papers  taking  up  the  several  divisions  of  the  housing 
problem.  Lieut.  K.  H.  Talbot  gave  full  and  valuable  infor- 
mation on  the  different  kinds  of  forms,  methods  of  placing 
concrete  and  methods  of  finishing. 

Papers  on  concrete  tests  were  read  at  other  sessions.  J.  L. 
Pearson,  of  the  United  States  Bureau  of  Standards,  gave  in 
some  detail  tlie  present  status  of  the  stucco  tests  being  eon- 
ducted  by  the  Bureau. 

The  papers  on  design  and  construction  included  a  complete 
analysis  of  a  rein  forced-concrete  chimney  by  J.  C.  Mingle,  a 
discussion  of  the  stresses  in  eccentrically  loaded  reinforced 
columns  by  L.  J.  Mensch,  and  an  analysis  of  the  treatment  of 
concrete  surfaces  by  J.  J.  Earley,  Washington,  D.  C. 

Several  important  reports  from  different  committees  were 
submitted  to  the  convention,  a&  well  as  papers  on  the  details 
of  certain  concrete  stnictures. 

Prof.  W.  K.  Hatt,  Purdue  University,  Lafayette,  Ind.,  was 
reelected  president  for  the  ensuing  year.  {From  report  in 
Engineering  News-Record,  July  4,  1918) 

National  Electric  Light  Association 

The  thirty-fourth  annual  meeting  of  the  National  Electric 
Light  Association  was  held  at  Atlantic  City,  N.  J.,  June  13-14. 

President  John  W.  Lieb,  general  manager  and  vice-president, 
New  York  Edison  Co.,  in  his  address  to  the  Association, 
pleaded  for  the  continuation  of  teamplay  in  the  electrical  in- 
dustries, in  which  he  included  street  railways,  telephone,  tele- 
graph, light,  power  and  the  manufacturing  entei-prises.  He 
regarded  the  "  linking  up  "  of  systems  to  further  fuel  economy 
as  the  most  important  problem  now  confronting  the  industry. 

Samuel  Insull,  president.  Commonwealth  Edison  Co.,  Chi- 
cago, suggested  that  relief  from  the  burdens  of  high  cost  of 
conducting  the  industry  could  be  had  by  applying  for  rate 
increases  to  the  public-utility  commissions.  He  urged  that 
central  stations  drop  extravagances  of  a  capital  character  and 
of  an  operating  nature. 

P.  B.  Noyes,  Director  Conservation  Di^-ision  of  the  United 
States  Euel  Administration,  pointed  out  the  work  the  admin- 
istration was  doing.  America  must  mine  220  million  tons  of 
coal  in  excess  of  that  ever  before  mined  in  one  year,  and  the 
draft  has  taken  away  35,000  coal  miners.  He  stated  that  it 
was  impracticable  completely  to  cut  off  fuel  to  non-war  indus- 
tries. One  ton  of  coal  meant  keeping  at  least  fifty  people  at 
work.  The  Administration  expects  the  utilities  to  do  much  of 
their  own  policing  in  respect  to  the  economical  use  of  fuel. 

Dr.  S.  S.  Wheeler  made  an  address  on  training  the  blind 
to  do  work  in  the  electrical  industry.     Thev  are  now  success- 


lully  winding  coils  of  stators  and  aniiatnres  al  the  same  piece- 
work rate  paid  sighted  persons. 

Charles  E.  Stuart,  Chief  of  Power  and  Light  Division, 
United  States  Fuel  Administration,  in  his  paper  on  War  Con- 
servation of  Power  and  Light  detailed  the  manner  in  which 
the  Power  and  Light  Division  will  carry  out  the  general  plans 
laid  out  for  the  conservation  of  light  and  power  by  the  Bureau 
of  Consen-ation  of  the  United  States  Fuel  Administration. 
Isolated  plants  will  be  eliminated.  Shop  committees  appointed 
by  the  management  of  manufacturing  and  industrial  establish- 
ments will  have  charge  of  all  details  in  the  operation  of  their 
]ilants  that  would  in  any  way  contribute  to  economy  in  fuel. 
Interconnection  of  the  power  systems  of  the  country  will  per- 
mit the  utilization  of  considerable  excess  waterpower  which  is 
at  present  available.  In  cooperation  with  the  Joint  Commis- 
sion on  Refrigeration,  the  Power  and  Light  Division  is  plan- 
ning to  introduce  a  number  of  proved  economies  in  the  opera- 
tion of  ice  and  refrigerating  plants. 

W.  W.  Nichols,  of  the  Allis-Chalmers  Co.,  read  a  paper  on 
The  Development  of  Water  Power  as  a  War  Measure.  The 
1,058.000  hp.  of  hydroelectric  machinery  built  and  installed  in 
1917  represented  a  saving  of  8,500,000  tons  of  coal.  Ten  per 
cent  of  the  estimated  coal  shortage  of  this  year  would  be  met 
if  the  industry  could  repeat  that  performance. 

W.  F.  Wells,  vice-president  and  general  manager  of  the 
Edison  Electric  Illuminating  Co.,  Brooklyn,  N.  Y.,  was  elected 
president  of  the  association.  (Based  on  the  report  given  in 
Pou-er.  June  25,  1918) 


Society  for  the  Promotion  of 
Engineering  Edncation 

The  twenty-sixth  annual  meeting  of  the  Society  for  the  Pro- 
motion of  Engineering  Education  was  held  at  Northwestern 
University,  Evanstou,  111.,  June  26  to  29,  with  an  attendance  of 
125  representing  40  institutions.  The  subject  for  discussion 
was  Engineering  Education  and  the  War. 

The  War  Department  was  represented  by  Drs.  J.  R.  Angell, 
C.  R.  Mann  and  S.  P.  Capen.  Dr.  Angell  spoke  at  length 
on  the  Committee  on  Education  and  Dr.  Mann  presented  the 
final  report  of  the  Joint  Committee  on  Engineering  Education 
which  was  organized  at  the  Cleveland  meeting  in  1907. 

One  of  the  most  important  subjects  discussed  was  the  ques- 
tion of  attendance  at  engineering  schools  next  year.  Announce- 
ment was  made  of  the  modification  of  the  Selective  Service 
Regulations  as  follows: 

Under  sucli  regulations  as  the  Secretary  of  War  may  prescribe, 
a  registrant  who  is  regularly  enrolled  in  a  school  approved  by  the 
War  Department  Committee  on  Education  and  Special  Training, 
and  is  pursuing  full-time  courses  leading  to  a  bachelor  or  higher 
degree  in  medicine,  engineering,  physics,  chemistry,  and  other 
technical  subjects  essential  to  the  prosecution  of  the  war,  or  who  is 
an  indispensable  teacher  in  such  courses,  or  who  is  engaged  in  the 
training  of  Army  personnel,  may  enlist  in  the  Enlisted  Reserve 
Corps,  and  thereafter  on  presentation  by  the  registrant  to  his  local 
board  of  his  certificate  of  enlistment,  such  certiticate  .sliall  be  tiled 
M'ith  his  questionnaire,  and  the  registrant  shall  be  placed  inClass  5 
on  the  ground  that  he  is  in  the  military  service  of  the  United  States. 

Dr.  Capen  read  a  paper  on  the  Relation  of  the  Bureau  to 
the  War  and  to  Engineering  Schools.  The  report  of  the  stand- 
ing committees  occupied  practically  one  day.  The  Committee 
on  Mathematics  recommended  that  the  society,  through  its 
executive  officers,  request  the  cooperation  of  the  Mathematical 
Association  of  America  toward  the  appointment  of  a  joint 
committee  for  consideration  of  the  entire  question  of  teaching 
of  mathematics. 
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The  joint  session  of  the  Western  Society  of  Engineers,  the 
Chicago  Section,  A.  S.  M.  E.,  the  Chicago  Section,  A.  I.  E.  E., 
and  the  S.  P.  E.  E.  on  Thursday  night,  was  a  success  in  every 
way.  A.  S.  Baldwin,  chief  engineer,  Illinois  Central  Railroad, 
presided. 

The  society  celebrated  its  25th  anniversary  at  this  meeting. 
The  following  men  were  present  who  were  at  the  organization 
of  the  society  at  the  World's  Fair  in  1893 :  G.  C.  Anthony, 
Ira  0.  Baker,  L.  M.  Hoskins,  WUliam  T.  Magruder,  and  S.  N. 
Williams.  They  were  called  upon  for  addresses  at  the  get- 
together  meeting  in  the  gymnasium  on  Wednesday  night. 

The  institutional  delegates  sent  the  following  telegram  to 
the  Secretary  of  War : 

The  institutional  delegates  present  at  the  convention  of  the 
Society  for  the  Promotion  of  Engineering  Education  express  their 
hearty  appreciation  of  the  cordial  relations  which  have  existed 
between  the  engineering  schools  and  the  Committee  on  Education 
and  Special  Training  of  the  War  Department  and  offer  their 
sincere  cooperation  in  support  of  plans  for  the  Student  Army 
Training  Corps. 

The  presidential  address,  Essentials  in  Engineering  Educa- 
tion, was  read  by  Vice-President  John  F.  Hayford  in  the 
absence  of  President  Milo  S.  Ketehum. 

Committee  on  Development  of  the  Ameri- 
can Society  of  Civil  Engineers 

The  spirit  of  the  times  for  high  ideals  and  greater  senace 
as  now  evidenced  in  all  walks  of  life  and  business  is  reflected 
in  resolutions  adopted  by  the  Board  of  Direction  of  the  Ameri- 
can Society  of  Civil  Engineers,  on  June  18,  1918.  The  same 
spirit  was  shown  in  the  discussion  on  the  objects  of  an  engi- 
neering society  as  the  result  of  Mr.  Cooke's  paper  on  The 
Public  Interest  as  the  Bed  Rock  of  Professional  Practice,  at 
our  Spring  Meeting  at  Worcester;  and  it  is  further  attested 
in  the  principles  enunciated  by  the  Engineers'  Club  of  Day- 
ton, to  which  reference  is  made  in  another  column  of  this 
issue.  The  significance  of  this  spirit  is  indicated  in  the  pre- 
amble preceding  the  resolutions  relating  to  the  American  So- 
ciety of  Civil  Engineers,  the  text  of  which  follows : 

The  development  and  application  of  the  sciences  in  recent 
decades  have  caused  profound  changes  in  the  social  and  industrial 
relationships  of  all  peoples. 

The  engineer  has  heen  a  leader  in  this  progress. 

Sociological  and  economic  conditions  are  in  a  state  of  flux  and 
are  leading  to  new  alignments  of  the  elements  of  society. 

These  new  conditions  are  affecting  deeply  the  profession  of  en- 
gineering in  its  services  to  society,  in  its  varied  relationships  to 
communities  and  nations,   and   in   its  internal  organization. 

A  broad  survey  of  the  functions  and  purposes  of  the  American 
Society  of  Civil  Engineers  is  needed  in  order  that  an  intelligent 
and  effective  readjustment  may  be  accomplished  so  that  the 
Society  may  take  its  proper  place  in  the  larger  sphere  of  influence 
and  usefulness  now  opening  to  the  profession. 

Such  a  survey  and  readjustment  can  be  accomplished  success- 
fully only  with  the  aid  of  the  membership  throughout  the  country. 

Any  steps  toward  changes  in  organization  must  lead  to  a 
revision  of  the  Constitution  of  the  Society,  which  has  not  been 
materially  modified  for  many  years,  during  which  the  Society  has 
grown  rapidly  and  has  established  22  Local  Associations  of 
Members. 

The  Constitution  should  be  revised  only  after  securing  the  views 
of  the  membership  of  the  Society  as  to  what  its  purposes  and 
activities  should  be  and  as  to  the  instrumentalities  through  which 
these  purposes  and  activities  should  be  carried  out. 

Any  changes  in  organization  must  take  into  account  all  the 
conditions  above  indicated,  and  also  the  relationship  of  the 
American  Society  of  Civil  Engineers  to  other  engineering  organiza- 
tions and  to  the  public. 

Therefore : 

Resolved,  That  a  committee  be  created  to  report  on  the  purposes. 


field  of  work,  scope  of  activity  and  usefulness,  organization,  and 
methods  of  work  of  the  American  Society  of  Civil  Engineers,  and 
to  make  recommendations  concerning  these  matters ;  the  committee 
to  consist  of  one  member  chosen  by  each  Local  Association  of 
Members,  and  seven  members  at  large  appointed  by  the  President. 

Resolved,  That  the  President  be  instructed  to  select  from  this 
committee  an  executive  committee  of  not  less  than  five  nor  more 
than  nine  members  and  to  appoint  the  chairman  of  this  executive 
committee,  who  shall  also  be  the  chairman  of  the  general  committee. 

Resohcd.  That  the  President  be  instructed  to  prejjare  a  precept 
for  the  general  guidance  of  this  committee. 

Resolved,  That  this  committee  be  requested  to  present  to  the 
Board  of  Direction  a  preliminary  report,  not  later  than  November 
1,  191S,  so  that  it  may  be  printed  and  distributed  to  the  member- 
ship in  advance  of  the  Annual  Meeting  in  January  1919,  at  which 
meeting  it  will  be  presented  for  discussion. 

Chicago  Technical  Societies  Organize  for 
War  Work 

Representing  an  effort  to  cooperate  efEectively  and  vigor- 
ously for  war  work,  an  important  joint  war  committee  has 
heen  formed  by  representatives  of  technical  societies  centered 
in  Chicago.  The  movement  was  started  by  the  military  com- 
mittee of  the  Western  Society  of  Engineers,  and  at  the  invita- 
tion of  that  committee  several  meetings  have  been  held  at  the 
Chicago  Engineers'  Club.  As  a  result,  the  "  War  Committee, 
Technical  Societies  of  Chicago,"  to  quote  the  official  name, 
was  organized  June  4,  1918. 

The  purpose  of  this  organization  is  "  to  enable  the  technical 
societies  of  the  Chicago  zone  to  call  into  play  the  efforts  of  the 
members  of  the  various  societies  herein  represented  as  occasion 
may  arise  and  to  coordinate  their  activities  in  the  most  ef- 
fectual manner  to  help  win  the  war."  It  is  not  proposed  to 
attempt  any  novel  "  stunts,"  but  rather  to  place  at  the  dis- 
posal of  the  United  States  Government  and  other  authorized 
agencies  the  combined  strength  and  resources  of  the  Chicago 
technical  societies  for  war  work  as  need  may  arise. 

The  following  member  societies  are  cooperating  in  the  new 
war  committee : 

Western  Society  of  Engineers 
Structural  Engineers'  Association  of  Illinois 
Society  of  Industrial  Engineers 
Illinois  Society  of  Engineers 
Illinois  Society  of  Architects 
The  American  Railway  Engineering  Association 
The  Swedish  Engineers'  Society  of  Chicago 
Illinois  Chapter,  American  Institute  of  Architects 
Chicago  Section,  American  Society  of  Mechanical  Engineers 
Chicago  Section,  American  Chemical  Society 
Chicago  Section,  American  Institute  of  Mining  Engineers 
Mid- West  Section,  Society  of  Automotive  Engineere 
Illinois  Association  of  American  Society  of  Civil  Engineers 
Chicago  Section,  American  Society  of  Heating  and  Ventilat- 
ing Engineers 

Chicago  Section,  American  Society  of  Refrigerating  Engi- 
neers 

Chicago  Section,  Steel  Treating  Research  Society 
Chicago  Section,  Illuminating  Engineering  Society 
Chicago  Chapter,  American  Association  of  Engineers. 
Officers  of  the  war  committee  have  been  elected  as  follows: 
Chairman,  F.  K.  Copeland;  vice-chairman,  W.  L.  Abbott;  sec- 
retary, Edgar  S.  Nethercut;  treasurer,  William  A.  Fox.     The 
executive  committee  consists  of  F.  K.  Copeland,  W.  L.  Abbott, 
William  Hoskins,  C.  A.  Keller,  Charies  E.  Lord,  C.  F.  Loweth, 
Isham  Randolph  and  Richard  E.  Schmidt.     The  address  of  the 
secretary  of  the  war  committee  is  1735   Monadnoek  Block, 
Chicago.     {Official  Bulletin,  June  22,  1918.  p.  22) 
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War  Work  of  Federal  Board  for  Vocational 
Education 

Since  coining  into  existence  one  year  ago  the  Federal  Board 
for  Vocational  Education  has  organized  its  work  in  every  state 
of  the  Union,  and  has  rendered  substantial  assistance  to  the 
war-making  branches  of  the  Government  through  training  men 
for  special  duties. 

Under  supervision  of  the  board,  war-emergency  training 
classes  for  conscripted  men  have  been  organized  in  secondary 
schools  and  a  series  of  war-emergency  training  courses  has  been 
prepared,  not  only  for  training  under  direct  supervision  of 
the  board  but  in  classes  organized  by  the  War  Department 
among  enlisted  men  and  for  classes  conducted  on  a  commer- 
cial basis  under  private  civilian  control. 

Emergency  war-training  bulletins  prepared  by  the  Federal 
Board  include  announcements  of  training  courses  in  ship- 
building for  shipyard  workers;  mechanical  and  technical  train- 
ing for  conscripted  men  (Air  Division,  United  States  Signal 
Corps)  ;  training  for  motor-truck  drivers  and  chauffeurs;  for 
machine-shop  occupations,  blacksmithing,  sheet-metal  working, 
and  pipe  fitting;  for  electricians,  telephone  repair  men,  line- 
men, and  cable  splicers;  for  gas-engine,  motor-car,  and  motor- 
cycle repair  men;  for  oxy-acetylene  welders;  and  for  airplane 
mechanics,  engine  rejjair  men,  woodworkers,  riggers  and  sheet- 
metal  workers. 

The  preparation  of  these  courses  and  the  organization  of 
training  classes  have  been  undertaken  at  the  recjuest  of  and 
in  cooperation  with  the  Signal  Coi-ps  and  the  Quartermaster 
Corps  in  the  War  Department  and  the  United  States  Shipping 
Board. 

In  June  li)18,  12,000  men  had  been  trained  through  the 
Federal  Board  and  state  authorities  for  vocational  education 
and  turned  over  to  services — 6000  in  mechanical  lines,  5000  in 
radio  work  for  the  Army,  Navy  and  mercantile  marine,  and 
1000  in  clerical  occupations  for  Quartermaster  Corps  work. 
It  is  estimated  that  an  additional  3000  men  have  been  trained 
by  jirivate  agencies  through  impetus  given  to  the  work  by  the 
Federal  Board,  and  that,  when  the  complete  reports  for  May 
are  in,  the  number  in  training  will  be  shown  to  be  at  least 
7500.  On  June  13  the  May  reports  showed  165  radio  classes 
operated  in  38  states  and  172  mechanical  classes  in  49  com- 
munities distributed  over  14  states.  Contracts  now  in  force 
provide  for  the  training  of  100,000  men  during  the  current 
year.     (Official  Bulletin,  July  17,  1918,  p.  19) 

Military  Instruction  Planned  for  College 
Student. s 

In  order  to  provide  military  instruction  for  the  college  stu- 
dents of  the  country  during  the  present  emergency,  a  com- 
prehensive plan  will  be  put  in  effect  by  the  War  Department, 
beginning  with  the  next  college  year,  in  September  1918,  in 
connection  with  institutions  of  collegiate  grade.  The  details 
remain  to  be  worked  out,  but  in  general  the  plan  will  be  as 
follows : 

Military  instruction  under  officers  and  non-commissioned 
officers  of  the  Army  will  be  provided  in  every  institution  of 
college  grade  which  enrolls  for  the  instruction  100  or  more 
able-bodied  students  over  the  age  of  eighteen.  The  necessary 
military  equipment  will,  so  far  as  possible,  be  provided  by  the 
Government.  There  will  be  created  a  military  training  unit  in 
each  institution.  Enlistment  will  be  purely  voluntary,  but  all 
students  over  the  age  of  eighteen  will  be  encouraged  to  enlist. 
The  enlistment  will  constitute  the  student  a  member  of  the 
Army  of  the  United  States,  liable  to  active  dutv  at  the  call 


of  the  President.  It  will,  however,  be  the  policy  of  the  Gov- 
ernment not  to  call  the  members  of  the  training  units  to  active 
duty  until  they  have  reached  the  age  of  twenty-one,  unless 
urgent  military  necessity  compels  an  earlier  call.  "'  Students 
under  eighteen  and,  therefore,  not  legally  eligible  for  enlist- 
ment, will  be  encouraged  to  enroll  in  the  training  units.  Pro- 
vision will  be  made  for  coordinating  the  Reserve  Officers' 
Training  Corps  system,  which  exists  in  about  one-third  of  the 
collegiate  institutions,  with  this  broader  plan. 

This  new  policy  aims  to  accomplish  a  twofold  object:  first, 
to  develoj)  as  a  great  military  asset  the  large  body  of  young 
men  in  the  colleges;  and  second,  to  prevent  unnecessary  and 
wasteful  deiiletion  of  the  colleges  through  indiscriminate  vol- 
unteering, by  offering  to  the  students  a  definite  and  immediate 
military  status.  Those  who  do  not  graduate  this  spring  should 
be  urged  to  continue  their  education  and  take  advantage  of 
this  opportunity  to  serve  the  nation. 

Training  camps  to  fit  men  to  act  as  assistant  instructors  in 
the  new  Students'  Training  Corps  are  now  being  held  at  Platts- 
burg,  N.  Y.,  Fort  Sheridan,  111.,  and  Presidio,  Cal.  Courses  at 
these  camps  will  end  on  September  16. 

Tlie  character  of  the  training  given  in  the  Students'  Army 
Training  Corps  wDl  depend  on  the  kind  of  unit  organized  in 
the  particular  institution.  The  standard  time  to  be  allotted  to 
military  work  will  be  ten  hours  per  week  during  the  college 
year  supplemented  by  six  weeks  of  intensive  training  in  a 
summer  camj).  The  t«n  hours  a  week  will  not  include  the 
hovirs  of  outdoor  work  in  drill.  The  summer  camps  will  be 
an  important  feature  of  the  system.  These  will  be  active  for 
six  weeks,  and  there  will  be  an  intensive  and  rigid  couree  of 
instruction.  The  plan  provides  approximately  650  hours  of 
military  work  per  annum. 

Salvage  of  Waste  Material  Made  Profitable 
in  England 

Consul  Augustus  E.  Ingram,  at  Bradford,  reports : 

The  National  Salvage  Council  is  now  urging  all  local 
authorities  to  recover  for  utilization  waste  and  dormant  mate- 
rials hitherto  regarded  as  "  refuse."  A  definite  national  use 
has  been  found  for  many  of  these  articles,  and  by  well- 
organized  collections  and  proper  treatment  not  only  have 
national  resources  been  conserved,  but  a  reduction  has  been 
effected  in  the  tonnage  required  for  the  importation  of  new 
raw  material. 

Conferences  with  municipal  authorities  have  been  held  in 
various  cities.  In  certain  salvage  operations,  such  as  retinning 
old  cans,  large  authorities  could  put  down  a  plant  that  neigh- 
boring small  authorities  or  townships  could  utilize.  (The 
Director  of  National  Salvage  is  about  to  issue  particulars  as 
to  the  best  method  for  dealing  with  this  material,  so  as  to 
reclaim  not  only  the  steel,  but  also  the  tin  and  solder.) 

The  advice  given  at  the  beginning  of  the  war  to  "  burn  all 
refuse  "  is  now  obsolete.  For  instance,  waste  paper,  if  prop- 
erly utilized,  saves  a  great  deal  of  shipping.  At  present  only 
one-third  of  the  paper  is  returned  for  trade  use,  although  365 
trades  are  absolutely  dependent  on  paper.  Some  authorities 
are  paying  a  bonus  to  their  employees  for  bringing  in  waste 
paper  from  the  refuse.  In  Shipley,  80  tons  of  waste  paper 
were  collected  in  1917,  and  that,  including  rags,  realized 
£641  (.$3119).  In  Bradford  last  year  75  tons  of  paper  were 
collected  from  various  public  departments  in  the  city,  and 
realized  £430  (.$2093).  The  pulping  mills  now  established 
in  the  counti'v  are  a  val«able  new  imlustry. 

A  pamphlet  has  recently  been  issued  to  local  authorities  by 
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the  National  Salvage  Council  offering  many  suggestions  on 
the  collection  anil  utilization  of  waste  and  dormant  materials. 
Among  other  things  it  states  that  organic  refuse  is  needed  for 
the  extraction  of  glycerine  and  for  feeding  pigs.  Grease  traps 
to  save  the  grease  from  dish  washing  at  hotels,  etc.,  are  sug- 
gested. All  available  bone  material  should  be  saved;  at  pres- 
ent only  about  half  such  available  material  is  recovered.  Pish 
waste  should  have  the  oil  extracted  and  a  meat  food  suitable 
for  feeding  animals  and  poultry  made  from  the  residue:  at 
Liverpool  a  plant  has  been  installed  for  this  purpose,  and  the 
fats  obtained  find  a  ready  sale  at  £80  ($389.32)  per  ton,  while 
the  meal  is  retailed  at  about  £21  (.$101.20)  per  ton. 

The  municipal  destructor  works  at  Bradford  is  doing  excel- 
lent waste-reclamation  work.  Ashpit  refuse,  after  the  old 
cans  and  metal  are  sorted  out,  is  utilized  as  fuel  for  operating 
the  reclaiming  machinery.  The  elinker  from  the  furnace  is 
ground  into  a  coarse  grit  and  sold  for  use  in  braking  tram- 
cars  and  fine  ashes  are  utilized  in  the  manufacture  of  disin- 
fectant powder.  Animal  refuse  is  subjected  to  steam  heat 
and  disintegrated,  yielding  finally  tallow,  bone  meal,  and  meat 
meal.     {Official  BiiUetin,  June  25,  1018,  p.  16) 

British  Thermal  Gas    Unit    Proposed  as  U.  S. 
Standard 

The  Fuel  Administi-ation  issues  the  following: 

The  proposed  order  of  the  United  States  Fuel  Administra- 
tion, making  a  universal  British-thermal-unit  standard  of  528 
in  the  manufacture  of  gas  in  the  United  States,  was  discussed 
at  a  conference  held  in  the  office  of  Mark  L.  Requa,  director 
of  the  oil  division  of  the  Fuel  Administration.  Representa- 
tives of  the  public-utilities  commissions  of  New  York,  Illinois, 
Pennsylvania,  Maryland,  New  Jersey,  Wisconsin,  New  Hamp- 
shire and  Massachusetts  were  present,  together  with  representa- 
tives of  the  War  Depai-tment,  Council  of  National  Defense, 
and  the  war-service  committees  of  the  gas-making  industry. 

Mr.  Requa  explained  that  the  purpose  of  the  proposed  order 
was  to  conserve  oil;  that  the  standard  as  adopted  in  the  pro- 
posed order  was  the  same  standard  as  that  now  in  effect  in 
the  State  of  Massachusetts;  and  that  this  standard  was  for  all 
practical  purposes  the  standard  adopted  by  the  French  Gov- 
ernment after  an  investigation  extending  over  a  period  of 
years.  The  public-utilities  commissioners  present  expressed 
themselves  as  being  entirely  willing  to  cooperate  in  the  Fuel 
Administration's  effort  to  conserve  oil.  Several  of  them  re- 
quested the  privilege  of  presenting  suggestions  in  writing, 
which  they  thought  would  tend  to  make  the  pro[>osed  order 
more  definite. 

When  the  question  of  the  price  at  which  gas  was  to  be 
furnished  the  jmblie  under  the  new  standard  came  up  for 
discussion,  Mr.  Requa  said  the  public-utilities  commissions  of 
the  various  states  should  settle  the  matter  for  themselves — that 
the  Fuel's  Administration's  principal  interest  was  in  reducing 
oil  requirements  to  the  minimum. 

The  proposed  order  would  supersede  all  previous  standards 
for  candlepower  and  British-thermal-unit  value  in  artificial 
gas.  A  British  thermal  unit  is  the  amount  of  heat  required  to 
raise  1  pound  of  water  1  degree  in  temperature.  (Official 
Bulletin,  June  26,  1918  (p.  11). 

Conference  on  Metal-Working  Machinery 

The  War  Industries  Board  announced  today  that  the  methods 
for  increasing  the  output  of  plate-working  machinery  to  meet 
the  unusual  demands,  principally  of  the  Navy  and  the 
Emergency  Fleet  Corporation,  were  discussed  at  a  meeting  of 


such  tool  builders  with  representatives  of  the  War  Industries 
Board,  army  and  navy  engineers,  the  Emergency  Fleet  Cor- 
poration and  some  of  its  sub-contractors.  Probably  95  per 
cent  of  the  manufacturers  of  punching  and  shearing  machinery, 
bending  rolls,  plate  planers,  spacing  tables,  etc.,  were  repre- 
sented. 

Suggestions  for  increasing  the  output  included :  more  in- 
tensive manufacturing  by  eliminating  the  usual  large 
variety  of  tools  and  concentrating  on  the  production  of  a 
limited  variety,  and  the  distribution  of  contracts  to  concerns 
that  have  no  urgent  war  contracts  but  which,  with  the  aid  of 
patterns,  drawings  and  the  cooperation  of  regular  manufactur- 
ers, could  produce  standard  equipment.  It  is  hoped  in  this 
way  to  advance  the  general  war  program. 

To  carry  out  the  suggestions  adopted  by  the  meeting  a  com- 
mittee of  manufacturers  was  appointed  to  work  in  conjunction 
with  G.  E.  Merryweather,  chief  of  the  machine-tool  section  of 
the  War  Industries  Board.  This  committee  includes  H.  J. 
Bailey,  of  Hilles  &  Jones,  Wilmington,  Del.,  as  chairman;  W. 
R.  Beatty,  of  the  Beatty  Machine  &  Manufacturing  Co.,  Ham- 
mond, Ind. ;  W.  H.  Harman,  of  the  Southwark  Machine  Co., 
Philadelphia;  Walter  D.  Sayle,  of  the  Cleveland  Punch  & 
Shear  Works,  Cleveland,  Ohio;  Fred  C.  Avery,  of  the  Long 
&  Allstater  Co.,  Hamilton,  Ohio.  (Journal  of  Commerce,  July 
9,  1918,  p.  3) 

Lehigh    University    to    Give    Degree    in   Three 

Years 

In  order  to  meet  the  needs  of  the  present  war  situation, 
Lehigh  University  will  substitute,  as  a  war  measure,  three-year 
courses  in  place  of  four-year  as  heretofore.  Bj'  this  means 
the  student  will  gain  one  whole  year  of  time  in  his  life  and 
save  the  cost  of  living  expenses  for  one  year  without  his  being 
subjected  to  any  serious  additional  strain  in  his  work.  By- 
substituting  three  terms  a  year  in  place  of  two  terms,  and  by 
shortening  the  summer  vacation  to  one  month,  the  University 
wUl  be  able  to  give  the  student  the  same  course  Ln  three  years 
that  is  now  given  in  four. 

Under  the  four-year  system  of  two  teims  yearly  of  17  weeks 
each,  34  weeks  in  a  year,  gave  in  the  four  years  a  total  of  136 
weeks,  of  which  two  weeks  yearly,  or  eight  weeks  in  the  four 
years,  were  devoted  to  examinations,  leaving  128  weeks  for 
instruction.  Without  lessening  the  thoroughness  of  the  differ- 
ent engineering  and  arts  courses  by  introducing  three  terms 
of  14  weeks  each,  devoted  entirely  to  instruction,  42  for  the 
year,  or  126  for  the  course,  the  work  can  be  given  in  three 
years.  This  change  involves  the  elimination  of  a  little  over 
two  weeks  yearly  now  given  to  final  examination  periods.  Ex- 
aminations will  be  taken  care  of  by  tests  throughout  the  term. 
The  proposed  plan  wUl  allow  one  vacation  of  one  week  at 
Christmas  and  one  of  one  week  in  the  spring,  with  eight  weeks 
in  the  summer,  three  or  four  weeks  of  which  wUl  be  devoted 
to  the  required  summer  schools  in  practical  work  of  the  tech- 
nical courses,  lea\'ing  the  men  from  four  to  five  weeks'  free 
time  for  rest  and  vacation — certainly  an  ample  provision  in 
this  time  of  war  strain,  and  perhaps  at  any  time. 


"  Can-y  On  "  is  the  title  of  a  new  publication  on  the  sub- 
ject of  the  reconstruction  of  disabled  soldiers  and  sailoi-s.  The 
magazine  is  a  monthly  message  from  General  Gorgas,  Surgeon- 
General  of  the  U.  S.  Army,  and  published  for  him  by  the 
American  Red  Cross.  It  may  be  obtained  without  charge  by 
addressing  the, Surgeon-General,  U.  S.  Army,  Attention  Editor 
Carrii  On,  Washington,  D.  C. 
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Aeronautics 

The  a.  E.  G.  Bombing  Biplane.  Descriptiou,  with  il- 
lustrations, of  one  of  the  large  German  bombing  planes.  It 
is  stated  that  judging  from  contemporary  British  standards 
of  design  the  A. E.G.  is,  according  to  the  official  report,  decided- 
ly clumsy  not  only  in  detail  work  but  also  in  appearance,  while 
its  performance  is  poor.  Steel  is  used  in  construction  to  a 
very  large  extent  while  wood  is  introduced  very  sparingly  and 
plywood  is  almost  entirely  absent.  It  is  also  quite  inferior  to 
the  German  Friedrichshafen  machine  as  regards  the  useful 
load  it  can  caiTy  although  the  power  plant  is  the  same. 

The  following  features  of  construction  are  of  interest.  The 
framework,  possibly  because  it  is  made  entirely  of  steel  tubing, 
is  formed  as  one  unit  from  tip  to  tail.  The  cross  and  upright 
tubes  of  the  framework  are  attached  to  the  main  booms  by 
direct  welding  without  the  use  of  sockets,  and  single  and 
double  lugs  are  welded  into  the  comers  for  the  attachment  of 
the  bracing  wires. 

The  method  of  carrying  the  engines  is  peculiar,  the  chief 
feature  being  the  absence  of  any  direct  tie  between  the  engine 
and  the  outer  plane.  In  fact,  the  engines  are  supported  entire- 
ly from  the  main  spars  of  the  lower  wings  with  ties  reaching 
out  to  the  main  booms  of  the  fuselage.  Each  engine  is  sup- 
ported from  the  front  main  spar  by  two  pairs  of  V-struts 
meeting  at  a  point  and  fixed  to  the  spar  by  means  of  a  ball- 
and-cup  joint.  A  single  pair  of  V-struts  supports  the  engine 
from  the  rear  spar,  the  connection  with  which  is  also  made  by 
means  of  ball-and-eup  joint. 

The  one  propeller  which  has  been  recovered  has  a  diameter 
of  about  10  ft.  4  in.  and  a  pitch  of  59.3  in.  It  is  built  up  of 
ten  lamin;e,  of  which  the  first  and  tenth  are  of  walnut,  the 
second,  third,  fourth,  sixth  and  ninth  of  mahogany,  and  the 
fifth,  seventh  and  eighth  of  a  different  kind  of  mahogany, 
probably  African.  The  thickness  of  the  laminae  varies  in  a 
peculiar  manner;  the  first  is  0.73  in.  thick,  the  second  to  the 
sixth  are  0.80  in.,  the  seventh  and  eighth  0.40  in.,  the  ninth 
0.80  in.  and  the  tenth  0.83  in.  thick.  The  ofHcial  report 
surmises  the  enemy  is  either  short  of  timber  or  has  some  highly 
scientific  reason  for  varying  the  thickness,  concerning  which 
we  have  no  knowledge.  (The  Engineer,  vol.  125,  no.  3258, 
June  7,  1918,  pp.  484-486,  14  figs.) 

Air-Propeller  Performance  and  Design  by  the  Specific- 
Speed  Method,  M.  C.  Stuart.  The  purpose  of  the  paper  is  to 
develop  and  show  a  new  method  of  treatment  of  the  per- 
formance and  design  of  geometrically  similar  air  propellers. 
The    method    described   is   an    adaptation     and     extension     of 


methods  which  have  been  successfully  applied  to  hydraulic 
turbines,  centrifugal  fans  and  centrifugal  pumps;  in  particu- 
lar, by  the  author  in  a  paper  on  Centrifugal  Fan  Calculations 
by  the  Specific-Speed  Method  (Journal  of  the  American 
Society  of  Naval  Engineers,  August  1916). 

When  the  more  usual  tj^se  of  propellers  is  applied  to  a 
machine  the  requirements  of  power  and  forward  velocity  of 
the  machine  are  known  and  the  rotational  speed  and  diameter 
of  the  propeller  are  expressed  in  terms  of  power  and  forward 
velocity  and  the  direct  method  of  treatment  is  thus  obtained. 

The  writer  defines  the  specific  speed  Ns  of  a  propeller 
operating  at  any  given  eflfteiency  as  the  speed  of  a  geometrical- 
ly similar  propeller  which  is  of  such  a  diameter  Dg  as  to 
produce  unit  power  at  a  unit  velocity  and  with  the  same  ef- 
ficiency. Conversely,  the  specific  diameter  Ds  of  any  propel- 
ler operating  at  a  given  efficiency  is  the  diameter  of  a 
geometrically  similar  propeller  which,  when  running  at  a  speed 
Ns,  will  produce  unit  power  at  unit  velocity  and  with  the  same 
efficiency. 

The  specific  tip  speed  Vs  of  a  propeller  operating  at  any 
given  efliciency  may  be  defined  as  the  tip  speed  of  a  geometric- ' 
ally  similar  propeller  required  to  produce  unit  foiTvard  veloci- 
ty at  the  same  efliciency. 

An  interesting  feature  of  the  Specific-Speed  method  is  the 
fact  that  the  use  of  slip  and  slip  function  is  not  necessary. 

The  specific  speed,  specific  diameter  and  specific  tip  speed 
of  any  type  of  air  propeller,  operating  at  any  given  efliciency, 
are  defined  as  the  speed,  diameter  and  tip  speed,  respectively, 
of  a  geometrically  similar  propeller  which  will  develop  100 
useful  (thrust)  horsepower  when  the  forward  velocity  is  100 
ni.p.h.  FormulsB  for  these  three  specific  units  are  derived 
from  the  laws  of  similitude  as  applying  to  propeller 
performance.  From  test  data  of  any  propeller  of  the  type 
computations  are  made  of  the  values  of  the  specific  units  at 
various  efficiencies;  and  the  specific  units  and  efficiencies  are 
plotted  in  the  form  of  curves,  which,  in  connection  with  the 
foiTuulie,  cover  completely  the  design  and  performance  of  all 
propellers  which  are  geometrically  similar  to  the  propeller 
tested. 

It  is  believed  that  the  presentation  of  the  performance  of 
proijellers  and  the  solution  of  problems  by  the  Specific-Speed 
method  may  prove  to  be  much  simpler  than  the  present 
methods  which  involve  the  use  of  coefiScients  and  functions 
for  the  following  reasons : 

a  The  coefficients  or  functions  are  merely  abstract  numbers 
without  any  tangilile  significance,  while  the  specific  units  used 
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in  the  Specific-Speed  method  may  be  thought  of  as  speeds  and 
diameters  for  unit  requirements  of  performance,  and  the  actual 
speeds  and  diameters  for  any  requirements  of  performance 
are  simply  proportional  to  the  specific  units. 

b  All  problems  in  the  performance  or  design  of  a  group  of 
geometrically  similar  propellers  may  be  solved  by  the  use  of 
a  single  curve  and  the  simple  formulae  for  the  specific  units. 

c  The  characteristics  of  various  types  of  propellers  may  be 
compared  upon  coordinates  which  show  directly  the  value  of 
the  propellers  in  meeting  any  desired  requirements  of  per- 
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Fig.  1     Relation  Between  Quantity   of  Air  Deliveked  and 
Speed  op  Blower 

formance.      (Journal  of  the  American  Society  of  Naval  En- 
gineers, vol.  30,  no.  2,  May  1918,  pp.  315-333,  5  figs.) 

The  Austrian  Berg  Single-Seater  Fighter.  The  ma- 
chine is  of  the  single-seater  fighter  type,  in  which  the  pilot  and 
top  plane  are  so  placed  in  relation  to  each  other  that  the  wing 
obstructs  the  view  to  a  very  small  extent  only.  This  has  been 
accomplished  mainly  by  making  the  body  very  deep  and 
placing  the  pilot  fairly  high  inside  the  body,  the  extra  depth 
of  the  body  being  secured  by  deepening  the  turtle  back  which 
forms  a  very  much  greater  proportion  of  the  overall  depth 
than  is  the  case  in  most  machines.  The  turtle  back  is  dif- 
ferent from  the  majority  in  that  it  does  not,  except  in  the 
front,  cover  the  whole  width  of  the  flat  top  of  the  body,  but 
comes  to  a  point  just  in  front  on  the  vertical  fin. 

The  pilot's  seat  is  extremely  comfortable  and  is  provided 
with  arm  rests,  enabling  the  pilot  to  rest  one  arm  while  work- 
ing the  control  lever  with  the  other. 

The  controls  are  mainly  of  the  usual  type,  but,  in  connection 
with  the  lateral  controls,  the  wing  flaps  are  fitted  with  cranks 
recessed  in  slots  in  the  planes ;  and  there  is  a  somewhat  unusual 
arrangement  whereby  the  positive  cable  is  taken  to  the  front 
arm  of  the  crank,  so  that  it  is  the  return  cable  which  pulls  the 


wing  flaps  down.  The  reason  for  this  may  be  found  in  the 
warped  wing  i  ajj,  which  may  conceivably  have  its  outer  tip 
tilted  upwards  to  such  an  extent  that  the  efl'ect  of  moving  the 
flaps  is  between  a  force  acting  downward  on  the  flap  moved 
upward  before  the  flap  on  the  opposite  side  which  has  been 
moved  down  simultaneously,  receives  an  upward  force. 

Aerodynamically,  the  wings  present  an  interesting  feature. 
The  upper  surface  of  the  wing  section  has  a  most  decided 
return  sweep  beginning  behind  the  rear  spar  and  being  of  such 
a  magnitude  as  to  present  a  considerable  area  of  concave 
surface. 

The  tail  planes  are  built  of  steel  tubing  throughout  and  the 
fixed  tail  plane  is  of  interest  because  of  the  fact  that  although 
it  is  built  up  of  single  steel  tubes,  the  section  is  made  cambered 
by  bending  the  single  tubes  forming  the  ribs.  Both  upper  and 
lower  surfaces,  therefore,  have  the  same  camber.  The  incidence 
of  the  tail  plane  is  adjustable,  but  not  during  flight.  {FUght, 
no.  491  (no.  21,  vol.  10),  May  23,  1918,  pp.  bbb-bbl,  1  fig.) 

Air  Machinery 

Tests  on  Eotary  Blowers  and  Exhausters.  Investiga- 
tion of  the  effect  of  pressure  drop  due  to  friction  in  the  intake 
pipe  and  of  actual  and  probable  delivery  with  varying 
speeds. 

Tests  on  rotary  exhausters  are  seldom  performed,  partly 
because  their  discharge  is  jjulsating  and  therefore  nozzles  or 
orifices  cannot  be  used  to  measure  the  flow  directly,  and  also 
because  the  rotary  exhauster  is  in  itself  a  meter  of  the  dis- 
placement type,  its  speed  being  the  measure  of  the  quantity  of 
gas  delivered. 

Usually  the  probable  delivery  is  found  by  multiplying  the 
difference  between  the  slip  speed  and  the  actual  speed  by  the 
displacement  of  the  exhauster  per  revolution. 

There  is  a  beUef,  however,  that  other  factors  enter  into  the 
rate  of  delivery,  and,  among  other  things,  that  the  pressure 
drop  due  to  friction  in  the  intake  pipe  reduces  the  delivery  and 
counteracts  the  increase  in  eflSciency  due  to  the  higher  ratio 
of  actual  speed  to  slip  speed. 

In  order  to  clear  up  these  points  Prof.  W.  Trinks  (Mem. 
Am.Soc.M.E.)  undertook  a  test  at  the  Carnegie  Institute  of 
Technology  on  the  delivery  of  a  Roots  rotary  blower.  The 
results  of  this  test  are  shown  in  Fig.  1,  which  indicates  the 
relation  between  the  quantity  of  the  air  delivered  and  the 
speed  of  the  blower. 

In  order  to  get  a  larger  slip  the  head  plates  were  removed 
from  the  blower  and  more  red  lead  was  put  into  the  joint.  The 
right-hand  curve  was  obtained  from  this  test;  the  character 
of  both  curves  being  exactly  the  same,  however. 

The  length  and  shape  of  the  inlet  pipe  were  varied  and  the 
location  of  the  pressure  gage  on  the  outlet  was  changed,  but 
none  of  these  changes  had  any  appreciable  influence  on  the 
shape  of  the  characteristic  curves. 

From  these  curves  it  appears  that  the  actual  delivery  falls 
below  the  probable  delivery  at  lower  speeds  and  rises  above  it 
at  higher  speeds,  which  is  probably  due  to  vibrations  of  the 
air  column.  As  regards  these  vibrations,  it  is  stated  that  they 
iiave  a  phase  lag  against  tfie  impressed  vibration  of  the  blower, 
which  may  explain  why  attempts  to  furnish  an  engine  torque 
of  the  blower  have  not  been  successful. 

Vibrations  occur  in  the  discharge  pipe  as  well  as  in  the  in- 
take and  increase  with  the  speed,  but  only  up  to  the  point 
where  they  become  sound  waves.  Above  this  speed  the  pitch 
of  the  sound,  that  is,  the  frequency  of  vibration  increases,  but 
the  amplitude,  that  is,  loudness,  remains  constant,  the  maxi- 
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mum  depending  upon  the  ratio  of  outlet-pipe  size  to  fluctua- 
tion of  displacement.  The  smaller  the  outlet  pipe  for  a  given 
blower  the  worse  the  vibration  becomes.  {The  Blast,  Furnace 
and  Steel  Plant,  vol.  6,  no.  7,  July  1918,  pp.  298-299, 
3  figs.,  e) 

Engineering  Materials 

Rubber  Substitutes,  Andrew  H.  King.  Technical  discus- 
sion of  the  factors  and  limitations  to  be  considered  in  studying 
rubber  substitutes.  The  writer  believes  that  there  is,  as  yet,  no 
real  substitute  for  rubber  and  states  that  oil  substitutes  are 
not  in  great  demand  in  this  country,  because  of  the  extensive 
use  of  reclaimed  rubber  and  mineral  rubber.  He  discusses  the 
use  of  substitutes  based  on  certain  pitches,  greases  and  waxes 
and  briefly  mentions  the  matter  of  glue  substitutes.  {Metal- 
lurgical and  Chemical  Engineering ,  vol.  18,  no.  12,  June  15, 
1918,  pp.  630-636,  1  fig.,  7  tables) 

Uses  op  Zirconia  as  a  Refractory.  Abstract  of  a  paper 
recently  presented  by  J.  A.  Audley  before  the  refractory  sec- 
tion of  the  Ceramic  Society  (British). 

The  paper  covers  such  matters  as  properties  and  composi- 
tion of  zirconia,  its  technical  applications  and  as  a  lining  for 
industrial  furnaces  especially,  and  the  use  of  zirconia  in  the 
manufacture  of  ferrozirconium  to  be  ultimately  used  for  the 
production  of  zirconium  steels.  It  was  stated  that  these  steels 
are  particularly  hard  and  it  is  affirmed  that  1-in.  armor 
plate  of  zirconium  steel  is  equal  to  3-in.  ai-mor  plate  of  the 
best  German  steels.  The  matter  of  the  manufacture  of 
crucibles  of  zirconia  was  also  discussed.  {The  Iron  Age,  vol. 
102,  no.  2,  July  11,  1918,  pp.  72-73) 

The  Effect  of  Annealing  on  the  Electrical  Resistance 
OP  Hardened  Carbon  Steels,  I.  P.  Parkhurst.  Paper  read 
at  the  metallurgical  symposium  of  the  American  Chemical 
Society  in  Boston,  September  1917,  in  which  the  writer  comes 
to  the  following  conclusions: 

The  total  change  in  resistance  increases  with  the  carbon  con- 
tent of  the  steel.  The  change  is  very  rapid  at  the  beginning 
of  the  annealing  and  becomes  slower  as  the  resistance  decreases. 
However,  there  was  no  indication  in  any  case  that  the  change 
was  complete  at  the  end  of  the  test. 

Since  the  resistance  of  a  steel  changes  with  the  hardness,  the 
curves  are  a  fair  indication  of  the  varying  rates  at  which 
hardened  steels  are  softened  by  annealing  at  a  constant 
temperature.  The  larger  part  of  the  change  is  completed 
within  a  few  minutes,  but  the  change  is  not  entirely  complete 
in  113  hours.  {The  Journal  of  Industrial  and  Engineering 
Chemistry,  vol.  10,  no.  7,  July  1,  1918,  pp.  515-518,  3  figs.) 

Influence  op  Small  Quantities  op  Some  Metallic 
Elements  on  the  Mechanical  Properties  op  Brass,  E.  Mil- 
lington.  Description  and  data  of  experiments  carried  out  to 
determine  the  effects  of  certain  metallic  elements  on  the 
mechanical  properties  of  brass  castings,  the  metallic  elements 
investigated  being  tin,  iron,  manganese  and  aluminum.  The 
addition  of  the  first  three  elements  to  the  copper-zinc  alloy 
has  been  usually  limited  to  2  per  cent,  while  manganese  was 
carried  to  2.81  per  cent.  In  some  respects  the  ternary  alloys 
proved  to  have  mechanical  properties  quite  dissimilar  from 
those  of  the  original  binary  alloy.  {Journal  of  the  Society  of 
Chemical  Industry,  vol.  37,  no.  10,  May  31,  1918,  pp.  149 
T-155  T,  3  figs.,  3  charts,  2  plates) 

Specifications  for  Aircraft  Steels.  Abstract  of  an  ad- 
dress of  Albert  Ladd  Colby  at  the  last  annual  convention  of 


the  American  Society  for  Testing  Materials.  Mr.  Colby  at- 
tended the  Anglo-American  and  the  International  Aircraft 
Conferences,  held  in  February  and  March,  as  the  society's 
delegate,  He  stated  that  specifications  were  formally  adopted 
and  issued  in  April  1918  in  the  form  of  a  pamphlet  under  the 
auspices  of  the  British  Engineering  Standards  Association, 
and  gave  some  details  of  these  standards.  {The  Iron  Age, 
vol.  102,  no.  2,  July  11,  1918,  pp.  70-71) 

Tests  Give  New  Information  on  Concrete  Behavior. 
Abstracts  of  some  of  the  papers  presented  at  the  joint  meeting 
of  the  American  Society  of  Testing  Materials  and  American 
Concrete  Institute. 

Capt.  L.  N.  Edwards,  U.  S.  E.  R.,  advanced  the  theory  that 
the  strength  of  cement  mortars  and  consequently  of  concretes 
is  dependent  upon  the  quantity  of  cement  in  relation  to  the 
surface  areas  of  the  aggregates,  consistency  and  physical 
qualities  being  equal.  In  other  words,  since  the  strength  of 
mortar  is  primarily  dependent  upon  the  character  of  the  bond 
existing  between  the  individual  particles  of  the  sand  aggregate, 
the  optimum  quantity  of  the  cementing  material  depends  upon 
the  total  surface  area  of  the  sand. 

In  fact.  Captain  Edwards  stated  that  diagrams  could  readi- 
ly be  made  showing  the  relation  between  granularmetric 
analyses  of  sands  and  their  surface  areas.  To  do  this,  actual 
counting  of  particles  would  have  to  be  made  at  the  beginning, 
but  with  these  diagrams  the  proper  quantity  of  cement  for 
any  given  sand  could  readily  be  taken  off. 

P.  J.  Freeman,  of  the  Pittsburgh  Testing  Laboratory,  de- 
scribed the  first  year's  results  of  tests  of  the  five-year  period 
of  tests  on  the  value  of  blast-furnace  slag  for  a  coarse  ag- 
gregate in  concrete. 

In  a  paper  entitled  Fire  Tests  for  Concrete  Columns  and 
based  on  tests  made  at  the  Pittsburgh  Laboratories  of  the  U. 
S.  Bureau  of  Standards,  Walter  A.  Hull,  of  the  Bureau,  in- 
dicates that  the  results  so  far  obtained  show  beyond  doubt  that 
the  design  of  a  reinforced-concrete  column,  that  is,  the  amount 
and  disposition  of  the  steel,  is  not  nearly  as  important  a  factor 
in  fire  resistance  as  is  the  nature  of  the  aggregate.  It  was 
further  found  that  gravel-concrete  columns  showed  a  marked 
tendency  in  the  concrete  to  break  up  early  in  the  fire  test. 

Prof.  D.  A.  Abrams,  of  the  Lewis  Institute,  Chicago,  showed 
through  a  series  of  elaborate  tests  that  little  additional  strength 
can  be  attained  by  mixing  concrete  over  one  minute. 

The  same  author  presented  a  paper  on  the  effect  of  age  and 
storage  on  concrete  strength.  Data  of  many  long-time  tests 
taken  from  available  literature  showed  a  progressive  increase 
in  the  compressive  strength  up  to  one,  or  in  some  cases,  two 
years,  with  often  a  slight  falling  off  beyond  that  period.  When 
plotted  to  logarithmic  curves,  however,  these  showed  a  charac- 
teristic straight-line  curve  reducible  to  a  formula  with  two 
constants,  dependent  on  material,  manufacture  and  storage. 

To  avoid  certain  diifieulties  with  the  standard  Deval  rattler 
when  used  for  abrasive  tests  of  road  materials,  Prof.  H.  H. 
Schofleld,  of  Purdue  University,  has  devised  a  modified  rattler 
which  is  claimed  to  give  a  greater  range  of  results.  {Engineer- 
ing News-Record,  vol.  81,  no.  1,  July  4,  1918,  pp.  48-49) 

Internal-Combustion    Engineering    (See    also    Railroad 
Engineering) 

Effect  of  Circulating-Water  Temperature  on  the 
Lubricating  Oil.  Data  of  tests  recently  made  by  the  Texas 
Company  for  the  purpose  of  determining  the  effect  of  the 
temperature  of  the  water  in  the  circulating  system  on  the  con- 
dition of  the  lubricating  oil. 
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The  motor  used  was  a  Buda-type  H.  U.  which  employs  a 
forced-feed  oiling  system  at  an  oil  pressure  of  30  lb.,  the  oil 
reservoir  holding  eight  quarts. 

The  fli-st  test  was  made  with  the  entii-e  radiator  front  blocked 
by  a  sheet  of  cardboard  and  the  radiator  filled  with  hot  water. 
The  second  test  was  made  by  removing  the  cardboard  and 
filling  the  radiator  at  the  start  with  cold  water.  During  the 
two  tests  the  atmospheric  temperature  was  quite  low.  A 
medium-bodied  motor  oil  was  used  for  both  tests. 

The  prevailing  idea  as  to  the  relation  between  the  tempera- 
ture of  the  motor  and  the  character  of  the  lubricating  oil  has 
always  been  that  a  hot  motor  thinned  the  oil  down  rapidly 
and  that  a  heavier  oil  was  required  than  for  a  colder  motor. 
It  appears,  however,  that  when  lower-grade  gasolines  and 
kerosenes  are  used  and  partially  vaporized  fuel  passes  into  the 
cylinder,  the  liquid  portions  or  heavy  ends  condense  on  the 
cylinder  walls  and  tend  to  wash  the  lubricating  oil  off  the 
cylinder  walls.  The  test  made  with  the  circulating-water  tem- 
perature of  180  deg.  fahr.  showed  a  reduction  of  viscosity  of 
the  oil  of  only  26.3  per  cent,  while  similar  tests  made  with  a 
circulating-water  temperature  of  102  deg.  fahr.  indicated  a 
reduction  of  viscosity  of  the  remaining  oil  48.3  per  cent. 

In  the  opinion  of  the  author  these  tests  show  the  bad  effect 
on  the  lubricating  oil  of  unvaporized  fuel  in  the  cylinder,  and 
also  show  that  even  if  complete  vaporization  is  not  secured 
through  the  carburetor  the  fuel  loss  may  be  reduced  by  the 
use  of  higher  circulating-water  temperatures.  {Lubrication, 
vol.  5.  no.  8,  June  1918,  pp.  11-14,  1  fig.,  e) 

Machine  Parts 

Elastic  Coupling  of  Prime  Motors  and  Generators,  0. 
Ohnesorge  (Zeits.  Vereines  Deutsch.  Ing.  62,  pp.  77-78,  Feb. 
16,  1918).  In  a  previous  article  [Abs.  703  (1916)]  the  author 
pointed  out  that  the  oscillations  of  generating  plant  are  set 
up  not  only  by  irregular  driving  moment,  but  also  by  the  pres- 
ence of  elasticity  in  the  coupling  between  the  prime  mover  and 
generator.  On  this  account  the  provision  of  elastic  couplings 
to  hinder  any  hunting  of  the  units  may  exaggerate  the  trouble 
that  is  to  be  counteracted  unless  certain  specific  conditions  are 
fulfilled.  It  is  necessary  that  the  coupling  employed  should 
have  a  definite  elastic  constant,  but  the  proposal  that  all  such 
couplings  that  are  obtainable  on  the  market  should  be  classified 
according  to  this  feature  is  hardly  practicable.  As  a  matter 
of  fact,  the  couplings  that  are  obtainable  have  in  general  far 
too  low  a  power  of  storing  energy.  The  present  article  de- 
scribes with  illustrations  the  main  features  of  the  design  of  an 
elastic  coupling  with  adjustable  elasticity  and  having  the  prop- 
erty of  causing  the  forces  to  act  on  a  comparatively  large 
volume  of  the  working  fluid  that  provides  the  elasticity,  a 
defect  of  most  commercial  couplings  lying  in  the  fact  that 
there  is  not  room  within  the  coupling  to  bring  suflBcient  work- 
ing fluid  into  action.  In  the  design  shown  the  coupling  con- 
sists of  two  parts  connected  together  by  pistons  working  in 
cylinders  containing  oil  kept  under  pressure  by  connection 
with  an  air  receiver  to  which  the  cylinders  are  joined  by  an 
oil-filled  pipe  passing  through  a  hollow  shaft.  The  elastic 
forces  are  able  to  be  adjusted,  even  during  running,  by  means 
of  the  pressure  and  volume  of  the  air-receiver.  {Science  Ab- 
stracts, Section  B — Electrical  Engineering,  vol.  21.  pt.  5,  (no. 
245),  May  31,  1918) 

Maximum  Power  and  Speed  op  Belt  Pulleys  and  Gear 
Wheels,  W.  Kummer  {Schweiz.  Bauzeit.,  30,  no.  5,  1917; 
Elektrot.  «.  Maschinsnbau.  35,  p.  629,  Dec.  30,  1917).  The 
author  investigates  maximum  practicable  values  for  power  and 


speed  in  belt  pulleys  and  gear  wheels,  basing  his  results  upon 
the  maximum  peripheral  force,  P  kg.,  transmitted.  In  belt 
drives  P  depends  upon  the  tensile  strength  of  the  belt  referred 
to  the  maximum  peripheral  force  which  can  be  transmitted. 
Using  quadruple  Ideal  leather,  total  thickness  16  mm.,  with 
large  pulleys,  favorable  transmission  ratio,  and  high  belt  speed, 
a  force  ot  p  =  .55-56  kg.  per  cm.  of  belt  width  can  be  utilized 
continuously.  If  the  belt  width  =  6  em.  P  =  pb.  Let  q  = 
b/D,  where  D  =  diam.  in  cm.  of  the  smaller  pulley,  then  the 
moment  M  in  kg-cm.  on  this  pulley  =D'qp/2.  Introducing  the 
revolutions  per  second  n,  and  an  experimental  factor  K  (in 
em./sec"),  we  have  D'  =  K'/n',  hence  iC/n*  =  2M/qp.  Since 
the  horsepower  L  =  2i:Miljf/7500,  we  have  Ln^  =  ■KqpK' /IbW). 
Taking  the  highest  values  which  can  be  realized  in  practice 
without  going  to  extremes,  we  have  p  ~.  50  kg. /cm. ;  q  '-^  0.75 ; 
and  K  ^  8000  cm./sec.',  which  yields  Lii  =  1,000,000  approxi- 
mately. This  equation  is  jjlotted  in  the  original.  In  gear  drives, 
the  force  P  operative  at  the  periphery  is  P  =  kV /if  where  h  = 
width  of  gear  wheel  in  cm.,  k  =  experimentally  determined  co- 
etficient  of  bending  strength  of  the  teeth  of  kg./cm.°,  and  t}*  = 
ratio  of  wheel  breadth  to  tooth  pitch.  By  introducing  the  ratio 
q  =  b/D,  the  turning  moment  31  in  kg.-cm.,  is  M  =  D'q'k/'2'lf. 
Again,  by  introducing  the  revolutions  per  second  {n),  the  con- 
stant K,  and  the  horsepower  L,  we  obtain  the  equation  Ln  = 
{'Kq'kK') /{7500'h),  as  expressing  the  relation  between  max- 
imum power  and  speed  for  the  smaller  gear  wheel.  This  ex- 
pression appears  also  in  the  general  form  Ln  =  constant,  as 
the  general  relation  between  power  and  speed  in  standard 
electrical  machinery.  According  to  American  practice  in  ship 
driving,  suitable  values  for  the  constant  in  the  above  equa- 
tion are :  {k<^)  -^  60/30  ~  2  kg./cm.= ;  g  .^  4.0 :  K  ^  53,000 
cm./ see.'.     Then  Ln'  ~  2  X  10'". 

The  curves  plotted  between  L  and  n  for  belts  and  gears  from 
the  above  foi-mulaB  represent  the  vii'tual  limits  of  present-day 
practice  (say  up  to  5000  hp.  for  belts  and  12,500  hp.  for 
gears),  assuming  the  same  general  construction  in  each  type  of 
drive  from  various  horsepowers.  Though  these  curves  will 
change  as  practice  advances,  the  general  formute  Ln  =  con- 
stant and  Ln'  =  constant  will  hold  good  for  belts  and  gears 
respectively,  so  long  as  the  appropriate  factors  are  used  in 
determining  the  constant  term.  {Science  Abstracts,  Section 
B — Electrical  Engineering,  vol.  21,  pt.  5  (no.  245),  May  31, 
1918) 


Machine  Shop 

Symposium  on  Drop  Forging.  The  fifth  annual  convention 
of  the  American  Drop  Forge  Association  was  held  in  Buffalo, 
June  19  to  21,  and  in  connection  with  this  meeting  was  held  the 
third  annual  meeting  of  the  Drop  Forge  Supply  Association. 
Numerous  technical  matters  were  discussed. 

H.  D.  Savage  presented  a  paper  on  Powdered  Fuel  for 
Drop-Forge  Furnaces.  He  stated  that  powdered  coal  as  now 
commercially  developed  is  a  practical,  reliable  and  economical 
fuel  for  forge  work.  While  it  is  not  applicable  to  aU  existing 
plants,  in  those  plants  where  it  can  be  applied  it  may  produce 
a  fuel  economy  of  30  to  60  per  cent  over  oil  or  coal  burned  by 
other  methods,  will  increase  production  and  greatly  minimize 
the  human  element  in  the  regulation  of  combustion.  At  the 
same  time  the  author  stated  that  he  did  not  think  the  use 
of  powdered  coal  was  worked  out  very  successfully  in  small 
shops  because  of  the  large  expense  involved  in  the  installation. 
He  also  said  that  the  American  Locomotive  Company  is  now 
using  powdered-coal  furnaces  at  its  Schenectady  plant  and  is 
equipping  its  whole  forge  slio]i  with  them.     These  furnaces  are 


August 
191S 


ENGINEERING  SURVEY 


719 


being  inovitloil  with  stacks  and  forced  draft  to  exliaust  the 
ashes,  and  dust  that  formerly  escaped  into  the  shop  is  now 
kept  in  the  furnaces  and  canied  up  the  stack.  . 

B.  K.  Read  presented  an  interesting  paper  on  Fuel  Analysis 
of  the  Drop-Forge  Plant.  In  it  he  pointed  out  the  fact  that 
a  vast  majority  of  manufacturers  are  still  burning  their  fuel 
under  conditions  not  conducive  to  the  greatest  possible  econ- 
omy. This  applies  not  only  to  the  case  of  coal,  but  to  oil 
burning  as  well.  He  cited  a  case  of  one  company  where  the 
following  arrangement  is  used : 

The  company  has  an  oil  storage  capacity  of  120,000  gal., 
approximately  a  month's  supply,  in  seven  storage  tanks.  The 
oil  house  is  connected  with  the  steam-drop-hammer  shop  by 
a  concrete  tunnel  in  which  are  located  the  steam  and  oil  lines. 
A  duplicate  system  of  motor-driven  circulating  oil  pumps  is 
located  in  the  steam-hammer  house,  distributing  the  oil  around 
the  building  in  the  steam-pipe  tunnel,  then  to  the  board- 
hammer  shop,  and  then  overflowing  back  to  the  oil  house.  A 
pressure  of  about  20  to  30  lb.  is  maintained.  From  this  cir- 
culating oil  line  risers  are  taken  up  to  the  various  furnaces. 
A  natural-gas  line  parallels  the  oil  system  so  that  either  fuel 
may  be  used.  Supplementing  the  oil-liue  system  is  a  test  oil 
line.  A  300-gal.  test  tank  is  located  in  the  oil  house  and  a 
circulating  oil  line  extends  around  the  shop  with  a  plug  tee  at 
each  furnace.  This  enables  any  one  furnace  to  be  tested  inde- 
pendently of  the  main  oil  supply.  A  test  gas  meter  is  pro- 
vided for  use  in  making  tests  when  both  gas  and  oil  are  used. 
Along  with  the  oil  and  gas  system  is  the  air-pressure  system. 
Air  is  delivered  by  a  centrifugal  compressor  at  16  oz.  pressure 
to  tive  mains  and  then  to  each  furnace. 

The  furnaces  are  built  to  withstand  shocks  and  vibrations, 
and  are  completely  encased  in  a  steel  box  lined  with  firebrick. 
No  induced  air  is  allowed  to  enter  the  furnace.  The  slag  open- 
ing is  noi-mally  closed,  and  the  only  escape  of  the  products 
of  ('ombustion  is  over  the  hearth.  Above  and  in  front  of  the 
hearth  is  a  perforated  air  pipe  deflecting  the  gases  upward. 
In  the  ujiward  path  of  the  waste  gases  is  placed  a  cast-iron 
pot  or  preheater  through  which  the  pressure  air  passes  over 
baffles  and  is  heated  before  it  mixes  with  the  oil  and  gas.  Four 
sizes  of  furnaces  are  used  and  a  spare  one  of  each  size  is 
provided. 

Tests  carried  out  in  this  plant  have  shown  a  very  material 
economy  in  fuel,  due  to  the  improved  method  of  operation. 
Thus  it  was  found  that  the  furnaces  were  burning  about  as 
much  oil  during  meal  hours  and  the  time  between  shifts  as 
when  there  was  steel  in  them.  As  a  result,  two  men  were 
assigned  to  watch  the  furnaces  and  shut  them  off  during  these 
periods.  The  air  pressure  is  also  a  factor  in  furnace  economy 
requiring  an  investigation  of  the  air  line. 

George  W.  Pressell  presented  a  pajier  on  the  relation  be- 
tween the  highest  quenching  speed  and  maximum  hardness. 
He  stated  that  for  hardening  purposes  an  oil  should  be  selected 
which  will  give  a  uniform  quenching  speed,  will  not  jiroduce 
gaseous  vapors  at  low  temperature,  and  will  not  oxidize  or 
thicken  with  repeated  use.  The  quenching  speed  of  an  oil 
depends  on  its  refrigerating  properties  and  also  on  its  fluidity 
or  viscosity. 

He  stated  that  exhaustive  tests  were  made  with  an  animal 
hydrocarbon  oil  which  is  a  distillation  of  wool  grease  (no 
further  data  as  to  this  oil  ai(i)eared  to  have  been  presented) 
claimed  to  be  an  oil  possessing  a  smaller  percentage  of  residue 
and  solid  matter  in  suspension  than  any  other  oil  known. 

The  average  quenching  speed  for  distilled  wool-grease  oil 
was  102  sec.  The  total  variation  in  time  of  quenching  in  tem- 
perature of  the  bath  ranging  from  82  to  249  deg.  was  9  sec. 


while  cottonseed  oil  under  the  same  conditions  showed  a 
quenching  speed  varying  from  104  to  119  sec. 

The  ideal  quenching  medium  for  forgings  would  be  a  water- 
soluble  material,  which,  when  mixed  with  water,  would  give  a 
quenching  speed  through  the  critical  range  equivalent  to  that 
of  water,  and  from  the  critical  range  to  the  atmospheric  tem- 
perature equivalent  to  that  of  oil.  Mixtures  of  water  and  oil 
proved  to  be  unsuccessful,  however. 

George  C.  Stebbius  discussed  the  Care  and  Maintenance  of 
Piston  Rods.  It  is  at  present  regarded  necessaiy  to  use  the 
highest  grades  of  steel  in  piston  rods,  and  the  author  found 
that  his  greatest  trouble  was  caused  by  breakages  of  piston 
rings. 

Referring  to  the  maintenance  of  hammers,  he  recommended 
the  use  of  a  central  oiling  system,  and  explained  a  system  of 
this  type  that  he  has  installed  in  his  plant.  A  steel  tank  is 
located  near  the  steam  line,  a  pipe  running  from  this  line  into 
the  oil  tank  to  secure  the  proper  pressure.  The  oil  is  carried 
in  a  line  from  the  pressure  tank,  from  which  it  is  fed  to  the 
hammer.  A  Vs-in.  line  carries  it  to  an  ordinary  sight-feed 
lubricator,  and  there  is  a  %-in.  line  above  the  lubricator,  which 
taps  into  the  throttle.  The  system  is  so  arranged  that  the  oil 
supply  for  any  hammer  can  be  shut  off.  He  said  that  in  his 
plant  many  of  the  piston  rods  that  are  used  had  heads  riveted 
on  instead  of  using  the  solid  rod,  and  he  found  this  type  of 
rods  satisfactory.  (Abstract  made  through  The  Iron  Age,  vol. 
101,  no.  26,  June  27,  1918,  pp.  1650-1654,  dp) 

Manufacture  of  Cast-Steel  Chains,  Chester  K.  Brooks. 
Description  of  the  work  of  the  National  Malleable  Castings 
Company  in  the  experimental  development  of  cast-steel  chains. 

The  first  problem  was  the  working  out  of  suitable  foundry 
methods  for  producing  chain  links  in  sand  molds  and  uniting 
them  into  continuous  lengths  of  chains. 

Because  of  the  vital  importance  of  sand  castings  in  a  prod- 
uct of  this  character  all  of  the  links  are  produced  in  dry-sand 
molds.  The  method  of  application  of  gates  and  risers  re- 
quired some  study,  but  it  is  said  that  excellent  results  were 
obtained  both  in  pouring  through  the  stud  and  through  the 
side  of  the  link. 

The  article  describes  in  some  detail  the  methods  of  testing 
the  product  by  both  dynamic  and  static  tests.  The  results  of 
these  tests  are  given  in  the  form  of  tables. 

The  second  part  of  the  paper  is  devoted  to  a  discussion  of 
the  design  and  manufacture  of  the  M.  C.  B.  coupler. 

Tlie  limitations  of  the  M.  C.  B.  contour  have  imposed  cer- 
tain fixed  dimensions  wgon  the  size  of  the  hub  of  the  knuckle, 
its  weakest  point,  and  have  barred  any  substantial  increase  in 
section.  At  the  same  time  the  stress  to  which  this  hub  is 
subjected  is  enormous.  It  was  believed  that  the  use  of  a 
material  of  high  ductility  would  be  capable  of  withstanding 
these  severe  shock  stresses,  as  it  was  supposed  a  very  ductile 
material  would  by  its  elongation  absorb  some  of  the  shock  and 
so  save  itself  from  rupture.  The  difficulty  with  this  is  that  the 
major  part  of  this  elongation  is  available  only  after  the  elastic 
limit  of  the  material  has  been  passed. 

Two  possible  solutions  for  this  problem  have  been  offered : 
one,  a  change  in  the  contour  of  the  knuckle,  approved  some 
years  ago  by  the  M.  C.  B.  Association :  and  the  other,  tlie 
development  of  a  new  steel. 

The  author  states  that  the  experience  gained  in  the  manu- 
facture of  the  coupler  knuckle  has  been  extensively  utilized 
for  development  of  the  cast-iron  chain.  In  this  connection  he 
believes  that  the  standard  M.  C.  B.  drop-testing  machine  pre- 
sents the  most  readily  available  machine  for  testing  cast-steel 
chain   links.      (Paper  read  before  the  American  Society  for 
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Testing  Materials,  June  25-28,  1918,  abstracted  through  The 
Iron  Trade  Beview,  vol.  63,  no.  1,  July  4,  1918,  pp.  29-32,  19 
figs.,  gd) 

Effect  op  AIass  on  Heat  Treatment,  E.  F.  Law.  The  usual 
method  of  experimental  work  on  heat  treatment  of  metals  in- 
volved using  test  pieces  of  comparatively  small  size.  Unfortu- 
nately, however,  the  heat  treatment  of  large  masses  of  steel 
presents  many  difBeulties  not  met  in  the  case  of  small  masses. 

As  a  result  some  of  the  troubles  in  commercial  heat  treatment 


After  being  in  the  furnace  for  about  41/2  hours  the  cube  is 
withdrawn  and  cooled  one  way  or  another.  For  air  cooling  it 
is  placed  on  knife  edges;  for  oil  cooling  it  is  plunged  in  the 
usual  way  in  mineral  oil  having  a  specific  gravity  of  0.897. 

The  comparative  cooling  curves  are  given  in  Fig.  4.  The  rate 
of  cooling  with  oil  seems  to  have  been  surprisingly  rapid  in  this 
test,  due  evidently  to  the  fact  that  a  very  large  volume  of  oil 
as  compared  with  that  of  the  metal  was  used. 

A  third  cube  was  placed  on  knife  edges  and  cooled  by  spray- 
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Fig.  2     Heating  Cueves  of  Steel  Cubes  18  in.  on  the  Side 
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Fig.  3     Data  of  Mechanical  Tests  of  Samples  fbom  Cubes 
Cooled  in  Vabious  Ways 
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Fig.  4    Cooling  Cubves  of  18-in.  Steel  Cubes  in  Aib,  Oil  and  Wateb 


are  due  not  to  the  lack  of  knowledge  of  the  underlying  phe- 
nomena, but  to  not  always  con'ect  practical  application  of  that 
knowledge. 

The  present  investigation  had  for  its  purpose  the  obtaining 
of  information  which  would  enable  one  to  understand  the 
changes  which  actually  take  place  in  a  considerable  mass  of 
steel  during  the  stages  of  each  treatment. 

In  this  case  the  experimental  cubes  were  18  in.  on  a  side, 
weighing  14.5  cwt. 

These  cubes,  supported  on  knife  edges,  were  heated  in  a  gas- 
flred  "  treatment "  furnace  in  which  the  flame  did  not  come  in 
contact  with  the  cube.  The  cube  was  gradually  raised  to  the 
temperature  of  1650  deg.  fahr. 

The  curves  in  Fig.  2  show  the  heating  of  these  cubes.  One 
of  the  most  noticeable  features  about  these  curves  is  the  rapid- 
ity with  which  the  heat  penetrates  to  the  center  of  the  cube.  At 
130  min.  from  the  time  of  charging  the  center  and  half-way  are 
almost  at  the  same  temperature,  but  at  this  point  the  absorption 
of  heat  due  to  the  Ac  change  causes  greater  lag  at  the  center 
than  elsewhere  and  the  two  temj^eratures  do  not  approach  one 
another  again  till  the  lapse  of  another  70  min. 


ing  water  at  a  pressure  of  10  lb.  per  sq.  in.  on  the  upper  and 
lower  surfaces. 

It  is  of  interest  to  compare  the  oil  and  water  curves.  With 
oil — even  in  the  center  of  the  cube  cooling  takes  place  rapidly ; 
but  the  evolution  of  heat  at  the  Ar  point  is  very  noticeable.  In 
the  half-way  curve,  however,  there  is  not  the  slightest  indication 
of  any  recalescence.  If  it  occurs  (and  presumably  it  does)  it 
appears  to  be  so  evenly  balanced  by  the  conduction  of  heat  to 
the  outside  that  no  change  in  the  direction  of  the  curve  is  notice- 
able. In  fact,  if  the  half-way  curve  were  considered  by  itself 
it  might  be  supposed  that  the  steel  possessed  no  critical  point 
at  all. 

The  curves  VII,  VIII  and  IX  secured  with  water  are  in  some 
respects  similar  to  the  curves  with  oil.  The  center  curve  again 
shows  an  evolution  of  heat  and  is  not  unlike  the  oil-hardening 
curve,  although  the  rate  of  cooling  through  the  lower  ranges  of 
temperature  is  more  rapid.  On  the  other  hand,  the  half-way 
curve  is  totally  different  to  that  obtained  by  oil  quenching. 
There  is  no  sign  of  recalescence  in  the  upper  ranges,  and  the 
temperature  falls  evenly  until  about  450  deg.  fahr.  (232  deg. 
cent. ) ,  when  there  is  a  sudden  acceleration  in  the  rate  of  cool- 
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ing,  followed  by  an  abrupt  halt  at  about  250  deg.  fahr.  (120 
deg.  cent).  Somewhat  similar  features  are  showu  in  the  curve 
representing  the  cooling  of  the  outside  of  the  cube. 

The  important  difference  between  the  two  methods  of  cooling 
is  to  be  found  in  the  almost  sudden  slowing  up  of  the  cooling 
in  oil  shown  in  the  lower  ranges  of  temperature  as  compared 
with  the  cooling  in  water.  Both  in  oil  and  water  cooling,  how- 
ever, there  is  a  period  during  which  the  metal  in  the  center  of 
the  cube  i.s  cooling  down  more  rapidly  than  the  metal  midway 
between  the  center  and  the  surface. 

A  mechanical  and  photomicroscopical  investigation  of  the 
metal  was  also  carried  out.  The  results  of  the  mechanical 
tests  are  jilotted  in  Fig.  3. 

As  might  have  been  expected,  the  13  results  from  the  air- 
cooled  cube  gave  practically  identical  results.  In  the  ease 
of  the  oil-quenched  cube  the  breaking  stress  and  yield  are  both 
raised,  while  the  elongation  is  lowered,  to  almost  the  same 
extent  in  every  test,  the  curves  approaching  a  straight  line. 
In  other  words,  the  effect  of  oil  quenching  is  as  apparent  in 
the  center  of  the  cube  as  on  the  outside.  In  contrast  to  the 
results  obtained  by  oil  quenching,  those  obtained  by  water 
quenching  show  a  very  decided  variation  from  surface  to 
center  of  the  cube;  and  this  is  most  marked  in  the  case  of  the 
cube  plunged  in  cold  water.  The  effect  of  the  quenching  is 
uneven,  and  the  tests  suffer  from  the  lack  of  what  might  al- 
most be  described  as  "  automatic  tempering,"  which  occurs 
in  the  lower  ranges  of  temperature  during  oil  quenching. 

Sections  were  cut  from  the  test  pieces  and  examined 
microscoiiically.  The  photographs  obtained  show  the  char- 
acteristic appearance  of  magnifications  of  100  diameters.  The 
entire  series  are  pearlitie,  as  might  have  been  expected 
from  the  mechanical  tests,  and  under  higher  magnifications 
they  all,  with  one  exception,  show  well-developed  laminated 
pearlite.  The  exception  is  to  be  found  in  the  surface  of  the 
cube  quenched  by  plunging  in  water.  In  this  case  very  little 
free  ferrite  is  to  be  seen,  and  it  is  evident  that  the  trans- 
formation has  been  very  nearly  arrested.  This  is  confirmed 
by  the  fact  that  the  surface  of  the  cube  was  the  only  part 
which  presented  the  slightest  difficulty  in  machining. 

The  abrupt  halt  in  the  neighborhood  of  250  deg.  fahr.  (120 
deg.  cent.)  shown  in  the  curves  obtained  from  the  water-cooled 
samples  was  totally  unexpected  and  too  striking  to  be  passed 
over  without  notice.  The  writer  does  not  claim  to  give  an  ex- 
planation of  this  fact,  but  points  out  that  experiments  re- 
peated on  18-in.  and  12-in.  cubes  showed  that  it  occurred  with 
remarkable  regularity  and  was  not  affected  by  reasonable 
variation  in  mass.  (Paper  read  before  the  Iron  and  Steel 
Institute,  May  3,  1918,  abstracted  through  Engineering,  vol. 
105,  no.  2736,  June  7,  1918,  pp.  647-650,  2  figs.,  eA) 

Steels  for  Gears  and  Their  Treatment,  Geo.  A.  Richard- 
son.   The  writer  divides  all  gears  into  two  classes : 

a  Gears  which  are  primarily  used  merely  for  the  purpose  of 

changing  speeds,  and 
b  Gears  which  are  primarily  used  for  the  puii>ose  of  convey- 
ing power  and  must  withstand  the  severe  service  condi- 
tions which  are  necessary. 
In  the  first  ease,  the  cheapest  material  consistent  with  con- 
venience is  the  best;  in  the  second,  the  best  material  is  the 
cheapest. 

When  the  gears  are  to  be  used  to  convey  power  it  becomes 
necessary  to  consider: 

a  Whether  resistance  to  wear  is  the  most  important  require- 
ment, or 


6  Whether  the  resistance  which  the  gear  will  offer  to  shock  or 
sudden  and  excessive  loads  is  of  importance. 

When  resistance  to  wear  is  the  most  important  consideration, 
the  oil-hardened  gear  will,  in  the  opinion  of  the  author,  give 
better  service  than  case-hardened  material.  This  opinion  is 
rather  contrary  to  the  generally  accepted  view,  and  is  based 
on  the  consideration  that  case-hardened  material  has  an  ex- 
cessively brittle  surface,  and  lacks  the  strength  and  toughness 
necessary  to  withstand  the  impact  of  shocks  or  hea\-y  and 
excessive  loads. 

It  was  formerly  believed  that  superior  results  could  be  ob- 
tained in  gear  trains  by  using  varying  grades  of  materials  in 
the  different  gears,  the  idea  being  that  those  gears  which 
tended  to  wear  out  fastest  should  be  made  of  harder  or  better 
material.  The  latest  information  shows  that  when  gears  are 
operating  under  the  same  service  conditions  no  advantage  is 
secured  by  using  gears  of  varying  hardness. 

As  regards  material,  cast  iron  is  the  best  material  where  it 
can  be  used,  but  all  heavy  gears  for  high,  severe  service  have 
to  be  made  of  cast  steel  of  either  the  straight-carbon  or  alloy 
types.  While  such  gears  can  be  cast  in  varying  sizes  for 
quantity  production,  drop  forgings  are  preferable  because  they 
are  cheaper  to  make,  more  uniform  and  stand  up  better  in 
service. 

For  especially  severe  service,  large-size  gears  have  been 
manufactured  with  great  success  by  using  a  nickel-chrome 
composition  and  air-hardening.  In  alloy  steels  for  gears  there 
are  two  general  classifications  to  consider;  ease-hardening  and 
oil-hardening.  In  some  cases  the  choice  between  the  two 
classes  is  detei-mined  by  certain  definite  considerations.  In 
many  other  applications,  either  class  may  be  used.  Plain  car- 
bon steel  is  used  quite  extensively  in  the  case-hardened  form, 
but  not  for  the  more  severe  kinds  of  service,  because  the  core 
is  very  low  in  tensile  strength. 

An  important  point  to  bear  in  mind  in  connection  with 
alloy-steel  gears  is  that  the  lower  the  quenching  temperature 
that  ean  be  used  to  get  an  effective  hardness,  the  better  the 
result.  The  higher  nickels  can  be  successfully  hardened  at  the 
lower  temperature.  Chrome-nickel  steels  require  a  somewhat 
higher  hardening  temperature  which  decreases  as  the  nickel 
content  increases.  Chrome  vanadium  requires  the  highest 
quench  of  all.  For  case-hardening  it  is  not  well  to  go  above 
0.20  per  cent  carbon  in  any  of  the  alloys. 

The  alloy  steels  will  stand  a  forging  temperature  of  as  high 
as  2200  deg.  fahr.,  but  they  must  be  finished  at  a  low  tempera- 
ture, the  finishing  temperature  being  the  more  important  the 
higher  the  grade  of  steel. 

The  writer  discusses  in  detail  the  case-hardening  of  high- 
grade  steels. 

As  regards  oil-hardening  alloy  steels,  the  writer  states  that 
the  more  sensitive  of  them,  such  as  nickel-ehrome  compositions, 
absolutely  require  a  double  treatment.  The  first  requirement 
is  a  preliminary  treatment  which  may  be  a  quench  or  an  anneal 
to  break  down  the  crystallization  set  up  during  forging  and 
bring  the  steel  to  a  uniform  cell  size,  though  not  a  thorough 
grain  refinement.  In  addition,  it  has  been  found  desirable  in 
the  case  of  some  alloys  to  give  them  a  quench  from  the  forg- 
ing temperature  in  order  to  improve  the  condition  of  the  steel. 
The  forgings  are  taken  directly  from  the  forge  and  dipped 
into  oil  or  water.  They  become  black,  but  not  cold  and  are 
then  buried  in  ashes.  The  final  treatment  should  be  given  at 
the  lowest  temperature  that  can  be  used  and  still  give  hard- 
ness. 

As  regards  the  relative  merits  of  case-hardening  and  oil- 
hardening  compositions,  the   writer  states  that,   as   a  general 
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rule,  the  oil-liardened  gear  eau  be  counted  on  for  more  steady 
and  uniform  wear.  Oil-hardened  gears  give  a  lower  sclei-o- 
scope  hardness  than  ease-hardened  gears,  but  this  is  not  a 
criterion  of  wearing  quality,  as  the  toughness  of  the  material 
always  enters  in.  (Paper  presented  at  the  Annual  Meeting  of 
the  American  Drop  Forge  Association,  June  20,  1918,  ab- 
stracted through  The  Iron  Age,  vol.  101,  no.  26,  June  27,  1918, 
pp.  668-670,  2  tigs.,  gp) 

Machine  Tools 

AUT0M.4TIC  Spacing  and  Punching  Machine  for  Struc- 
tural Work,  S.  A.  Hand.  Description  of  a  new  machine 
which  automatically  spaces  and  punches  variable  structural 
members  in  both  web  and  flange  in  one  passage  through  the 
machine,  and  in  any  lengths  and  widths  up  to  the  maximum 


pair  of  tight  and  loose  pulleys  for  a  cutting  speed  of  60  ft. 
per  min..  in  addition  to  which  the  planer  is  equipped  with  a 
second  driving  pulley  and  connections  which  increase  the 
speed  of  the  driving  shaft  to  180  ft.  per  min. 

As  the  table  reverses  to  take  the  cutting  stroke  the  cutting 
speed  is  shifted  to  the  tight  ]>ulley,  which  is  provided  with  a 
ratchet.  The  tool  now  enters  into  the  cutting  stroke.  After 
the  platen  has  moved  a  predetermined  distance  a  dog  attached 
to  the  platen  shifts  a  belt  to  the  secondary  high-speed  pulley. 
This  increases  the  speed  of  the  driving  shaft,  which  unlocks 
the  ratchet  pulley.  By  an  arrangement  of  dogs  placed  at  pre- 
determined positions  it  is  claimed  that  the  cutting  speed  may 
be  increased  or  retarded  without  perceptible  shock  or  strain  to 
moving  parts  during  the  cutting  stroke.  At  the  end  of  the 
stroke  the  final  dog  shifts  the  belts  back  to  the  loose  pulley 
and  the  return  is  shifted  to   the  tight  pulleys.     This  causes 


In^Ixe^a     yVajt^f     GazlffA 


PreSBun    Ih-op, 


Fig.  6     Old-type  Cowl  with  Foul- 
Weathee  Flaps 


Fk;. 


7^ "  CpenDlut 


7     I>iAciRA.\i  OF  Elastic  Fluid 
Conduit  with  Interposed 
Chamber 


Fig.  5     Test  Results  with  Various   Intakes:  Shaft  of  Square  Section 


delivered  by  the  rolling  mills.  All  motions  are  electrically  con- 
trolled from  a  central  kej^board  in  about  the  same  manner  as 
musical  instruments  are  played.  (American  Machinist,  vol. 
49,  no.  1,  July  4,  1918,  pp.  1-8,  11  figs.) 

High-Cutting-Speed  Planer.  The  Powell  Machine  Com- 
pany of  Worcester,  Mass.,  has  developed  a  metal-planing  ma- 
chine claimed  to  give  high  cutting  speed.  This  latter  is  secured 
by  providing  for  accelerated  platen  travel  after  the  cutting 
action  is  begun. 

High  speeds  are  difficult  to  secure  in  a  planer  because  of  the 
following  factors:  (1)  the  shock  caused  by  the  reversal  of  the 
platen  at  the  return  of  the  back  stroke,  and  (2)  the  impact  of 
the  tool  striking  the  work  at  liigh  speed. 

In  the  Powell  planer  automatic  means  are  used  to  allow  the 
tool  to  enter  the  cut  at  a  low  speed  and  to  increase  this  speed 
thereafter. 

On  the  usual  driving  shaft  there  are  provided  a  pair  of  tight 
and  loose  pulleys  for  a  return  speed  of  120  ft.  per  min.,  and  a 


the  platen  to  return  at  normal  speeed.     (The  Iron  Trade  Re- 
view, vol.  63,  no.  1,  July  4,  1918,  pp.  22-23,  1  fig.,  d) 

Milling-Machine  Vise  as  a  Special  Milling  Fixture, 
Hugo  F.  Pusep.  A  practical  discussion  for  the  purpose  of 
showing  how  the  milling-machine  vise  may  be  made  serviceable 
in  place  of  the  more  expensive  special  fixtures.  The  writer 
called  attention  to  the  fact  that,  under  the  present  conditions, 
production  may  be  held  up  for  considerable  periods,  because 
of  the  difficulty  of  supplying  the  machine  shop  with  the  neces- 
sary special  equipment.  The  article  is  of  a  strictly  practical 
nature.  (American  machinist,  vol.  48,  no.  26,  June  27,  1918, 
pp.  1101-1103,  6  figs.) 


Marine  Engineering 

Air  Supply  to  Boiler  Rooms,  Richard  W.  Allen.  The 
writer  discusses  the  subject  of  air  supply  to  boiler  rooms  where 
closed  stokeholds  are  employed,  a  matter  of  particular  impor- 
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tance  where  oil  fuel  is  used,  as  this  necessitates  higli  air  pres- 
sures being  maintainetl  in  the  boiler  rooms. 

The  writer  gives  formulse  for  determining  the  air  pressure 
required  to  produce  a  certain  speed,  and  points  out  that  with- 
in the  range  of  speeds  and  pressures  actually  employed  on 
board  ship,  the  speed  varies  as  the  square  root  of  the  pressure 
difference,  or  for  an  exit  nozzle  consisting  of  a  short  cylin- 
drical pipe  with  ends  not  rounded  off  an  air  pressure  of  1  in. 
water  gage  would  produce  approximately  a  speed  of  54  ft. 
per  sec.  (assuming  a  coefficient  of  flow  of  0.8). 

As  regards  the  velocity  of  air  in  the  air  shafts,  the  speeds 
recommended  are  from  20  to  25  ft.  per  sec.  The  pressure 
required  to  produce  this  velocity  is  relatively  small,  0.13  in.  to 
0.20  in.  water  gage,  but  increases  in  the  ratio  of  the  square  of 
the  velocity. 

Tests  recently  made  on  four  different  classes  of  ships  indi- 
cate that  the  air  trunks  are  sometimes  constructed  so  that 
they  necessitate  very  high  speeds  with  resultant  excessive 
power  losses.  It  must  be  remembered  that  to  obtain  a  speed 
of  air  a  pressure  difference  has  first  to  be  set  up.  The  pres- 
sure energy  is  converted  into  velocity  energy,  the  greater  part 
of  which  is  lost  so  that  very  little  of  it  is  converted  back  to 
pressure.    Hence,  the  higher  the  air  speed  the  greater  the  loss. 

Enlargements  and  Restrictions  in  the  Air  Passages. — 
Tests  taken  for  steam  have  shown  that  when  a  chamber,  such 
as  C  in  Fig.  7,  is  inteiposed  in  a  pipe  run,  even  if  it  be  of  no 


Fig.    8 


New-type    Cowl    with    Foul-Weather    Flaps. 
Center  Guide  and  Nozzle 


It  is  stated  that  the  new  design  has  an  efficiency  of  83  per 
cent  against  35  per  cent  for  the  old  design.  In  the  new  design 
the  guides  are  of  stream-line  section  and  pivoted  to  the  top  of 
the  air  intake  shaft  so  that  they  can  be  opened  any  desired 
amount.  The  other  two  recent  innovations,  namely,  the  center 
guide  and  nozzle,  shown  in  Fig.  8,  are  embodied  in  the  deck 
entry,  the  center  guide  in  the  form  of  a  deflector  or  inverted 
pyramid  attached  beneath  the  cowl  top,  and  the  nozzle  pro- 
viding the  vena  contractu  flow  at  the  end  of  the  entrance  to 
the  intake  shaft. 

In  explanation  of  the  manner  in  which  the  center  guide  and 
nozzle  contribute  to  prevent  loss  of  pressure,  it  has  been 
ju-oved  that  where  these  contrivances  are  not  provided  the 
whole  of  the  space  which  they  occupy  is  filled  with  eddy  cur- 
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Fig.  9     To  the  left — Fan  Inlet  Ring  of  Incoreect  Design  ; 

TO  THE   RIGHT — FaN   INLET  RING   OF   IMPROVED  DESIGN 


Fig.  10    Air  Streams  through  Rings  in  Fig.  9 


great  length  in  the  direction  of  the  axis  of  the  pipe  run  is 
sufficient  to  destroy  completely  the  speed  of  the  fluid  ap- 
proaching the  chamber  through  the  first  portion  of  the  pipe, 
and  makes  it  necessary  to  have  a  further  pressure  drop  ex- 
pended in  order  to  produce  the  speed  afresh  in  the  outgoing 
pipe. 

Such  sudden  enlargement  often  presents  itself  where  the  air 
shaft  leading  from  the  top  deck  down  to  the  fan  compartment 
emerges  into  the  fan  compartment.  There  are  also  many 
points  in  the  air  passage  where  restrictions  in  area  are  fre- 
quent and  the  writer  enumerates  the  chief  causes  which  pro- 
duce such  restrictions. 

As  regards  intakes,  the  writer  calls  attention  to  experiments 
made  to  establish  the  relative  efficiency  of  their  different  types. 
The  essential  requirement  in  designing  a  betetr  intake  was  to 
produce  a  guide  which  would  perform  the  protective  duty,  but 
at  the  same  time  induce  the  flow  of  air  into  the  shaft,  espe- 
cially when  partly  closed  against  the  water. 

The  results  of  these  tests  are  sho-wn  in  Fig.  5,  where  data 
are  given  of  the  tests  with  the  old-type  cowl  shown  in  Fig.  6 
and  the  new  type  with  central  guide  and  nozzle  shown  in 
Fig.  8. 


rents,  which  are  continuously  absorbing  energy.  The  reason 
for  the  formation  of  the  eddies  is  partly  that  the  direction  of 
the  air  is  changed  on  entering  the  shaft  and  owing  to  its 
velocity  sweeps  round  the  corners,  and  partly  owing  to  the  law 
of  vena  contracta  for  the  flow  of  all  fluids,  either  liquid  or 
gaseous,  at  entrance  or  exit  of  duct.  The  center  guide  and 
nozzle  conform  to  the  correct  line  of  low  to  prevent  the  forma- 
tion of  any  eddies.  Another  improvement  to  which  importance 
is  attached  is  fitting  the  diaphragms,  places  athwart-ships,  sub- 
dividing the  air  intake  shaft.  When  a  ship  is  traveling  at  a 
high  speed  there  is  a  tendency  for  the  air  to  rush  past  the 
intake  without  being  drawn  in,  and  for  the  air  which  does 
enter  to  bank  up  in  the  after  side  of  the  intake  shaft,  with  a 
consequent  tendency  to  starve  the  forward  fans.  By  fitting 
diaphragms,  the  tendency  to  unequal  air  supply  fore  and  aft 
will  be  efficiently  counteracted,  and  all  the  fans  will  receive 
their  due  share  of  air. 

Inlet  Rings.  In  many  cases  where  the  fan  has  failed  to 
deliver  its  desired  output,  it  has  been  found  on  examination  to 
be  due  to  inlet  rings  badly  fitted  to  the  fan  eye,  or  to  the  inlet 
ring  being  of  unsuitable  shape.  The  inlet  ring  should  be  satis- 
factory as  regards:  (1)  correct  clearance,  (2)  angle  of  entrj'. 


724 


ENGINEERING  SUR\EY 


The  Journal 
Am.Soc.M.E. 


and  (3)  the  avoidaiwe  of  sharp  corners.  Au  inlet  ring  of  rec- 
ommended design  with  correct  clearances  is  shown  at  B  in  Fig. 
9,  while  an  incorrectly  designed  ring  with  the  shai-p  corner  is 
shown  at  A  of  the  same  figure. 

Fig.  10  shows  how  the  design  of  the  ring  affects  the  shape 
of  the  air  stream.  At  A,  corresponding  to  ring  shown  at  A, 
Fig.  9,  the  effective  area  of  the  fan  eye  is  reduced,  the  veloc- 
ity of  entry  increased,  and  consequently  the  momentum  of 
the  air  in  ihe  direction  parallel  to  the  axis  of  the  fan. 
Fig.  10  at  B  shows  how  the  vena  contractu  is  increased  in  area 
and  the  velocity  of  entry  reduced.  Further,  with  the  lower 
momentum  and  elimination  of  the  outer  eddies,  the  radius  of 
change  of  direction  of  the  air  becomes  smaller. 

Some  interesting  tests  are  reported  on  steam  consumption 
of  the  fan  installation,  which  show  that  the  increase  in  the 
steam  consumption  is  about  20  per  cent  due  to  1  in.  vacuum 
on  the  inlet.  On  the  other  hand,  it  was  found  that  the  per- 
formance of  a  fan  maj'  be  considerably  improved  both  in  out- 
put and  efficiency  through  correct  design  of  the  fan  casing 
and  of  discharge  of  the  air  from  the  fan  case.  Thus,  in  com- 
parative tests  with  the  fan  first  in  a  concentric  casing  and  next 
in  a  volute  casing,  it  was  found  that  the  improvement  due  to 
the  volute  amounted  to  30  per  cent  in  output  and  9  per  cent  in 
efficiency.     Still  better  results  were  obtained  in  another  test. 

The  subject  of  deflectors  on  fan  casings  and  of  direction  of 
rotation  of  the  fan  is  discussed  in  considerable  detail  on  the 
basis  of  an  interesting  eperimental  investigation.  (Paper 
read  at  the  Spring  Meeting  of  the  Institution  of  Naval  Archi- 
tects, March  22,  1918,  abstracted  through  Engineering ,  vol. 
105,  no.  2737,  June  14,  1918,  pp.  6G2-665,  18  figs,  epA.) 

Mechanics 

Charts  for  the  Design  of  Helical  Springs,  M.  M.  Bray- 
ton.  The  purpose  of  the  article  is  to  bring  spring  formulae 
to  the  ijractieal  man  in  such  a  way  that  he  may  be  able  to 
use  them  without  going  through  a  lengthy  calculation  on  the 
slide  rule  or  by  hand.  For  this  purpose  the  writer  offei-s  sev- 
eral simple  graphical  solutions. 

Helical  springs  are  usually  made  from  wire  of  circular 
cross-section  and  may  be  designed  for  either  tension  or  com- 
pression. The  formula;  apply  equallj-  well  in  either  case.  In 
the  design  of  these  springs  several  factors  have  to  be  consid- 
ered, namely,  diameter  of  wire,  outside  diameter  or  mean 
radius  of  coil,  maximum  safe  axial  load,  number  of  coils  per 
inch,  maximum  safe  shearing  stress  of  the  steel  and  the  defec- 
tion of  the  spring  under  a  given  load. 

The  following  formula  expresses  the  general  relation : 

"  8iD  —  d) 
where  W  =  total  safe  load  on  spring  in  pounds 
d  =  diameter  of  wire  in  inches 
D  =  outside  diameter  of  coil  in  inches 
S  =  maximum  fiber  stress  in  pounds  per  square  inch, 
taken  at  60,000. 
The  writer  gives  a  chart  enabling  one  to  find  W  by  merely 
■drawing  two  lines  perjjendicular  to  each  other. 

Since  it  is  sometimes  convenient  to  have  the  same  formula 
expressed  in  terms  of  the  mean  radius  of  the  coil  rather  than 
the  outside  diameter,  the  writer  gives  another  chart  based  on 
the  fonnula 
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■where  the  same  notation  is  used  as  above.     Another  chart  is 


given  to  solve  graphically  the  formula  for  the  deflection  of  a 
spring  under  a  given  load. 

The  charts  are  not  suitable  for  reproduction,  but  appear  to 
be  quite  simple  and  convenient  for  use.  {American  Machinist, 
vol.  48,  no.  24,  June  13,  1918,  pp.  1007-1011,  3  figs.,  p) 

On  Two-Dimensional  Fluid  Motion,  with  Free  Stream 
Lines,  Past  an  Obstacle  op  Curved  Outline,  J.  G.  Leathem 
(Hoy.  Irish  Acad.,  Proc.  34,  pp.  11-39,  March  1918).  The 
author  commences  by  giving  in  chronological  order  a  list  of 
papers  to  which  he  refers  on  the  subject  of  two-dimensional 
flow  of  infinite  liquid,  with  free  stream  lines,  past  a  fixed 
obstacle  of  curvilinear  outline.  [For  the  author's  previous 
paper  on  Two-Dimensional  Fields  of  Flow,  with  Logarithmic 
Singularities  and  Free  Boundaries,  see  Abs.  644  (1916).]  In 
these  researches  there  have  been  three  distinct  objectives:  (1) 
A  mathematical  formulation,  in  terms  of  somewhat  general 
functions,  for  any  motion  bounded  partly  by  fixed  and  partly 
by  free  boundaries.  (2)  The  exact  or  approximate  adaptation 
of  such  a  general  formula  to  the  case  of  an  obstacle  of 
arbitrarily  assigned  outline.  (3)  The  choice  of  such  forms  of 
obstacle  as  shall  correspond  to  liquid  motions  that  can  be 
precisely  specified. 

The  exact  adaptation  of  a  general  formulation  to  the  case 
of  an  assigned  obstacle  seems  bound  to  depend  upon  difficult 
functional  equations,  upon  whose  solution  further  progress 
must  wait.  The  primary  objective  of  a  comprehensive 
foiinulation  remains  of  fundamental  importance,  since  such 
may  well  be  the  only  possible  point  of  departure  for  further 
progress  in  general  theory,  and  the  present  paper  offers  a 
general  foiTnulation  in  terms  of  couformal  curve  factors — 
functions  whose  properties  the  author  has  discussed  in  previous 
papers.  The  method  leads  to  expressions  in  terms  of  a  definite 
integral  involving  a  single  arbitrary  function  of  a  real  variable, 
and  it  is  believed  that  in  this  form  the  properties  of  the  rela- 
tion between  the  fundamental  variables  are  exhibited  as  simple 
as  possible.  From  this  formulation  as  starting  point  it  has 
proved  feasible  to  make  a  certain  advance  in  knowledge,  for 
there  are  obtained  formulae  which  specify  the  most  forward 
points  at  which  free  stream  lines  can  break  away  from  an 
obstacle  with  smoothly  curved  sides.  Attention  is  called  to  a 
probable  connection  between  the  positions  of  these  points  and 
the  resistance  which  the  obstacle  offers  to  the  stream  when 
there  are  no  free  stream  lines  but  the  "  wake  "  is  in  rotational 
motion ;  and  a  principle  is  deduced  which  may  have  important 
bearing  on  the  problem  of  designing  cylinders  of  small 
resistance — as,  for  example,  struts  for  aeroplanes.  The  various 
sections  of  the  paper  respectively  deal  with:  Notation  and 
formulation;  general  fonnulae;  demonstration  of  generality; 
detemiiuation  of  points  of  departure  of  free  stream  lines  from 
a  cun-ed  obstacle;  influence  of  the  shape  of  the  obstacle  upon 
the  divergence  of  the  free  stream  lines,  and  the  resistance  to 
relative  flow.  The  subject  is  treated  mathematically  through- 
out. (Science  Abstracts,  Section  A — Physics,  vol.  21,  pt.  5 
(no,  245),  May  31,  1918) 

Railroad  Engineering 

Wf.lding  Truck  Side  Frames,  Bolsters  and  Arch  Bars. 
Report  of  a  special  committee  made  to  the  Master  Car  Build- 
ers' Association  at  its  meeting  in  Chicago,  June  1918. 

The  tests  were  made  at  the  Bettendorf  Company's  plant, 
Bettendorf,  Iowa,  and  at  the  plant  of  the  American  Steel 
Foundries  Company  at  Alliance,  Ohio.  At  Bettendorf  a  1500- 
ton  hydraulic  press  was  used,  and  at  Alliance  a  Riehle  testing 
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machine  of  1,000,000  lb.  capacity  was  used  in  making  the  tests. 
The  following  data  show  the  nature  of  the  work  jjerformed. 
The  frame  shown  in  Fig.  11  had  a  crack  3%  in.  long,  yet  under 
tests  did  not  show  signs  of  opening  until  a  load  of  195,000  lb. 
was  applied,  and  opened  %  in.  under  a  load  of  230,000  lb. 
The  frame  used  iu  Test  No.  8,  Book  A,  with  a  crack  IV2  in 
long,  took  a  load  of  332,000  lb.  before  the  fracture  occurred. 
Any  methods  employed  in  welding  or  preventing  cracks  of  this 
character  from  extending  would  permit  the  frame  to  remain 
in  service  with  safety,  as  it  is  only  in  isolated  eases  that  frames 
ever  failed  without  giving  sufficient  warning  that  by  ordinary 
inspection  replacement  or  repair  could  be  made  to  prevent 
accident  or  derailment.  In  many  cases  they  have  been  kept  in 
service  until  the  crack  commenced  to  open  or  extend  into  the 


Fig.  11    Side  Frame  Before  Welding 


welding  under  load,  as  internal  strain  is  liable  to  be  set  up 
through  welding,  which  can  be  avoided  by  preheating.  It  is 
good  shop  practice  to  preheat  cast  steel  and  pressed-form 
bolsters  and  side  frames. 

The  following  summary  and  conclusions  were  presented  by 
the  committee  in  connection  with  one  series  of  tests : 

Of  the  23  tests  as  per  data  herewith,  there  were  10  castings 
in  which  the  original  fracture  had  consisted  of  a  complete 
break  of  the  entire  tension  member,  the  fracture  extending 
well  into  the  web,  with  the  exception  of  test  No.  19,  the  tension 
member  of  which  was  broken  in  from  both  sides,  but  not  quite 
wholly  fractured.     (See  photograph  1391.) 

Of  these  10  castings,  the  tension  member  of  which  was 
entirely  fractured,  only  three  broke  in  the  weld  under  test. 
(See  test  No.  11,  casting  F-8;  test  No.  17,  casting  F-1;  and 
test  No.  20,  ca;5tingF-3.) 

If.  in  view  of  the  data  herewith  submitted,  it  is  desired  to 
weld  tension  members  that  are  almost  wholly  broken,  with  the 
fracture  showing  porosity,  the  welded  portion  should  be  built 
up  to  a  considerable  extent  for  2  in.  or  3  in.  over  the  surface 
til  compensate  for  what  may  have  been  a  weak  point. 

As  a  conclusion,  it  may  be  said  that  the  tests  clearlj'  indicate 
that  properly  made  welds  are  satisfactory. 

In  view  of  these  tests  and  experiments,  it  is  considered  im- 
portant that  in  making  such  welds  consideration  should  be 
given  to  the  tensile  strength  of  the  welding  material  as  com- 
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FiQ.  12    Worm  Drive  of  B.ionall  Locomotive 


vertical  section  before  removal  and  without  anxiety  on  the 
part  of  mechanical  officers  responsible  for  their  performance. 

A  number  of  the  eastings  tested  were  welded  where  broken 
entirely  across  the  tension  member,  yet  the  welds  were  sufB- 
ciently  strong  so  ttat  under  test  the  casting  broke  at  some 
location  other  than  the  weld.  Therefore  the  proper  welding 
of  side  frames  and  bolsters  would  be  permitted,  the  limit  to 
prohibit  welding  to  be  when  the  strength  of  the  weld  would 
not  equal  that  of  the  joining  sections. 

The  committee  also  made  certain  recommendations  as  to  the 
manner  of  carrying  out  the  welding  operation.  Among  other 
things,  it  states  that  great  care  should  be  exercised  to  prevent 


pared  with  the  tensile  strength  of  the  casting  welded.  If  Nor- 
way iron  or  other  welding  metals  of  low  tensile  strength  are 
used,  the  welds  should  be  built  up  an  amount  sufficient  to 
compensate  for  the  total  strength  of  section  to  be  welded. 

The  Association  by  formal  actions  recognized  as  good  prac- 
tice and  sanctioned  the  extension  of  autogenous  welding  to  all 
parts  of  car  equipment.  (Abstracted  through  Railway  Age, 
vol.  64,  no.  25,  June  21,  1918,  pp.  1493-1496,  6  figs.,  ep) 

Small  Locomotives  of  Special  Types.  Description  of  the 
40-hp.  internal-combustion  locomotive  built  by  W.  G.  Bagnall, 
Ltd.,  Stafford,  England. 
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The  engine  is  of  the  four-cyliuder  type,  with  cylinders 
4y8  by  5^2  in.,,  and  is  started  on  gasoline  and  run  on  kero- 
sene. 

The  aiTangement  of  the  worm  and  worm  wheel  is  shown  in 
Fig.  12.  The  tkrust  of  the  wonn  is  taken  up  by  ball  bearings 
which  are  of  the  Hoffman  type. 

The  cooling  water,  which  is  circulated  on  the  thermosiphon 
system,  is  contained  in  a  cylindrical  tank  arranged  in  precisely 
the  same  position  as  is  the  boiler  in  an  ordinary  steam  loco- 
motive. The  tank,  which  is  built  up  of  two  rings,  2  ft.  2%  in. 
and  2  ft.  3  in.  internal  diameter  and  5  ft.  long,  has  internally 
dished  ends  which  serve  as  tube  plates.  There  are  in  all  56 
1%-in.  outside-diameter  tubes,  which  are  swelled  to  li%  in. 
diameter  at  the  front  ends.  They  are  of  steel  and  No.  16 
W.  G.  The  internal  faces  of  the  tube  plates  are  4  ft.  8  in. 
apart.  The  cooling  effect  is  obtained  by  the  passage  of  the  air 
through  the  tubes,  no  mechanical  arrangement  for  forcing  the 
air  through  the  latter  being  found  necessary.  The  capacity  of 
the  water  tank  is  113  gaL  The  exhaust  pipe  from  the  engine 
is  taken  up  the  chimney,  which  serves  a.s  a  silencer.  A. branch 
from  the  exhaust  pipe  is  taken  to  a  whistle  which  is  operated 
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Fig.  13     Test  Results  Secured  with  2-10-2-Type  Locomotive 
ON  THE  Union  Pacific  on  Heavy  Gbades 


by  cord  from  the  cab.  The  arrangement  of  all  the  control 
levers  in  the  cab  follows  closely  steam-locomotive  practice  and 
appears  to  be  excellent  in  every  way. 

In  the  same  article  is  described  a  tireless  locomotive  built 
by  a  British  concern.  It  is  claimed  to  be  the  smallest  tireless 
locomotive,  from  the  point  of  view  of  weight,  which  has  ever 
been  constructed.  In  working  order  it  weighs  only  3^2  tons. 
The  engine  is  carried  on  four  wheels,  but  only  one  exhaust  is 
driven.  The  outer  casing  is  of  canvas  soaked  in  boiled  oil 
and  painted ;  the  cab  is  of  wood  and  the  buffers  are  of  special 
shape  and  material,  the  plungers  being  of  lignum-vitse  backed 
up  by  Spencer  springs.  {Engmeervng,  vol.  125,  no.  3256, 
May  24,  1918.  pp.  442-443,  and  448,  7  figs.,  d.) 

Tests  with  2-10-2  Locomotive  on  the  Uxion"  PACiric. 
Data  of  tests  made  with  one  of  27  engines  built  last  year  by 
the  Baldwin  Locomotive  Works.  The  new  engines  were  de- 
signed to  be  used  over  a  reconstructed  section  on  the  Union 
Pacific  between  Ogden,  Utah,  and  Evanston,  Wyo.  They 
were  designed  primarily  to  move  the  same  tonnage  eastbound 
over  the  new  line  with  a  rolling  grade  of  1.14  per  cent  com- 
pensated for  curvature  that  the  Mikado  locomotives  handle 


over  the  lines  with  0.83  per  cent  grades.  It  was  also  desired 
to  eliminate  helper  service  on  this  district  which  has  several 
ditfieult  grades. 

In  tests  the  2-10-2-type  locomotives  handled  1800  tons  east- 
bound  over  this  division  (some  of  the  grades  are  still  63  ft. 
per  mile,  uncompensated  for  curvature)  at  an  average  i-un- 
ning  speed  of  15  m.p.h.  with  the  coal  consumption  of  358.4  lb. 
per  thousand  gross  ton-miles. 

The  curves  in  Fig.  13  show  the  tractive  effort  and  drawbar 
pull  developed  and  the  horsepower.  A  maximum  of  2940  hp. 
was  developed  at  a  speed  of  30  m.p.h.,  which  is  at  the  rate 
of  1  hp.  for  every  121.6  lb.  weight  of  the  locomotive  in  work- 
ing order,  an  unusually  good  performance. 

The  article  describes  in  some  detail  the  construction  of  this 
type  of  locomotives,  and  gives  the  principal  dimensions  and 
ratios  of  the  locomotives.  (Railway  Age,  vol.  64,  no.  26,  June 
28,  1918,  pp.  1572-1574,  5  figs.,  ed) 

Refrigeration 

Cold  Accusiulators  and  Their  Application,  Ernest  S.  H. 
Baars.  The  article  discusses  the  purposes  of  temperature  hold- 
over tanks  used  in  the  refrigerating  iudustrj'  and  describes 
a  new  hold-over  tank  which  uses  a  weak  calcium  chloride  solu- 
tion in  frozen  state.  The  physical  phenomena  involved  are 
discussed. 

The  term  ''  cold  accumulator  *'  sounds  paradoxical,  because 
technically  speaking  it  is  not  possible  to  accumulate  cold. 
What  is  actually  meant  is  a  surplus  refrigerating  capacity 
stored  up  for  use  later  on.  The  apparatus  may  also  be  called 
a  ■'  hold-over  tank,""  because  it  keeps  the  room  cold  during  the 
short  period  while  the  refrigerating  plant  is  shut  down.  Such 
hold-over  tanks  are  used  principally  in  connection  with  small 
refrigerating  plants  which  are  not  operated  continuously. 
They  are  also  desirable  for  automatically  controlled  ^refrig- 
erating plants  to  prevent  excessively  frequent  starting  and 
stopping  of  the  compressor  and  wearing  out  of  the  control 
apparatus. 

Hold-over  tanks  may  be  divided  into  three  types.    The  first 


■:'W//<k//^w////m 


Fig.  14     Hold-Ovek  Tank   (to  the  Left,  Spacing  of  Coils  ;  to 
the  Right.  Section  of  Tank) 

is  the  brine  tank.  The  second  is  a  tank  with  the  requisite 
amount  of  evaporating  coils  and  a  highly  concentrated  solu- 
tion of  chloride  of  calcium  brine.  While  the  machine  is  nin- 
ning  the  brine  is  cooled  down  to  about  20  deg.  fahr.,  and  dur- 
ing the  remainder  of  the  way,  when  the  machine  is  shut  down, 
the  heat  that  enters  the  room  thi'ough  the  walls  is  absorbed  by 
the  cold  brine  in  the  tank,  until  the  latter  reaches  a  tempera- 
ture when  the  refrigerating  machine  must  be  started  again. 

Several  years  ago  the  writer  designed  a  third  type,  the  work- 
ing of  which  is  based  on  a  different  principle.  Instead  of 
using  a  strong  solution  of  ealciiun  chloride,  he  uses  a  weak 
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solution  and  freezes  it.  For  the  successful  operation  of  the 
hold-over  tanks  with  frozen  brine,  tanks  must  have  a  special 
shape.  Because  of  the  fact  that  vrhen  a  solution  is  frozen  very 
slowly  the  water  in  it  is  frozen  out  and  the  salt  crystals  fall 
to  the  bottom  of  the  vessel,  it  is  essential  that  no  brine  be 
located  too  far  from  the  evaporating  pipe.  By  this  means  the 
salt  crystals  are  kept  in  the  ice  and  are  ready  to  go  in  solution 
with  the  water  as  soon  as  the  temperature  rises. 

Another  feature  is  the  flexibility  of  the  walls  of  the  tanks 
where  corrugated  sheets  are  used,  thus  preventing  bursting 
through  the  expansion  of  the  ice.  Fig.  14  gives  an  idea  of  the 
construction  of  the  tank. 

The  writer  discusses  in  some  detail  the  molecular  movement 
of  liquids  as  affecting  the  freezing  point  of  solutions.  (Paper 
read  before  the  Engineers'  Society  of  Milwaukee,  abstracted 
through  Power,  vol.  48,  no.  1,  July  2,  1918,  pp.  31-33,  2  tigs. 
d) 

Steam  Engineering 

Effect  of  Feedwater  Temperature  and  Rate  of  Injec- 
tion Upon  Steam  Flow,  Frank  G.  Philo.  The  writer  shows 
that  under  any  given  condition  the  actual  output  of  the  boiler 
expressed  in  B.t.u.  absorbed  per  unit  of  time  is  constant, 
regardless  of  the  rate  of  feeding  and  the  temperature  at  which 
boiler  feedwater  is  injected.  At  the  same  time  boiler  output 
expressed  in  pounds  of  steam  per  imit  of  time  varies  widely 
with  changing  feedwater  temperature  and  rate  of  feedwater 
injection. 

The  normal  condition  is  considered  to  exist  when  the  feed- 
water  is  fed  into  the  boiler  at  the  same  rate  at  which  the  boiler 
is  steaming,  while  any  rate  of  feedwater  injection  above  or 
below  normal  will  increase  or  decrease  the  rate  of  boiler  steam- 
ing and  the  amount  of  water  in  the  boiler. 

As  regards  feed  temperature,  it  is  stated  that  when  it  is 
the  same  as  the  temperature  of  the  water  in  the  boiler,  feed- 
water  injection  does  not  affect  the  rate  of  steaming,  but  when 
the  feedwater  is  higher  in  temperature  than  the  water  in  the 
boiler  an  increase  in  steam  flow  occurs  upon  feeding  water 
into  the  boiler. 

The  following  formulae  and  chart  (Fig.  15)  have  been  de- 
veloped to  show  the  magnitude  of  the  above  described  effects. 

H  =  total  heat  above  feedwater  temperature  of  1  lb.  of 
steam 

L  =  latent  heat  of  1  lb.  of  steam  under  given  conditions  plus 
B.t.u.  for  superheating  1  lb.  of  steam  (if  superheated) 

h  =  heat  of  feedwater  from  feed  temperature  to  boiler 
temperature 

Rs  =  rate  of  steaming 

ij„  =  rate  of  feedwater  injection 

H  h 

1  With  feedwater  shut  off  entirely,  Bs  =  —  =  1  -\-  — 

Li  I 

2  The  rate  of  feedwater  injection  that  would  decrease  steam 

L  —  B^L 

flow  to  the  rate  of  Ba  would  be  Bu  =  1  H ; 

n 

3  The  rate  of  feedwater  injection  that  would  cause  steam 

,    L 

flow  to  cease  would  be  iffic  =  1  -| .     (Bg  =  zero) 

h 

4  Under  any  given  condition  the  sum  of  the  heat  absorbed 
by  the  feedwater  and  the  heat  used  in  boiling  the  water  equals 
the  total  heat,  or  H  absorbed  by  the  boiler.  As  a  fonnula  this 
would  be  written  BgL  -\-  Bu-h  =  H. 

For  examples  of  the  foregoing  take  the  conditions  of  100  lb. 
gage,  saturated  steam,  and  60  deg.  fahr.  feedwater  tempera- 
ture. Then  H  =  1189  —(60  —  32)  =  1161  B.t.u. ;  L  =  880 
B.t.u. ;  and  h  =  281  B.t.u. 


H       1161 
1  Bs  =  —-  =  =1.32,  the  rate  of  steaming  with  no  feed. 

ij  o80 


2  Let  Bs  =  50  per  cent,  then  B,o  =  l  + 


L  —  B.L 


h 


1  + 


880- 


(0.5X880) 


281 


=  2.57,  the  rate  of  feed  required  to 


reduce  the  rate  of  steam  flow  to  50  per  cent  of  normal. 

L  880 

3  i?,„  =  1+  —  =  1-1-— -  =4.13,  the  rate  of  feed  re- 
quired to  stop  steam  flow. 

Variable  feedwater  injection  with  the  steady  load  is  inimical 
to  uniform  steam  pressure,  but  with  loads  that  have  a  periodic 
fluctation,  as  in  rolling  mills,  properly  handled  variable  feed- 
water  injection  aids  in  the  maintenance  of  the  steam  pressure. 

The  above  discussion  emphasizes  the  necessity  of  giving 
closer  attention  to  the  matter  of  correct  boiler  feeding.  {Power, 
vol.  47,  no.  26,  June  25,  1918,  pp.  915-916,  1  fig.,  pt) 
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Fig.  15     Effect  of  Feedwatee  Injection  on  Steam  Flow 

BoiLER-HousE  Operation  with  Reference  to  Various 
Fuels,  Knust  (Elek.  Werk.  6,  1916;  Elektrot.  u.  Maschinen- 
bau,  35,  p.  47,  Jan.  28,  1917,  Abstract).  It  is  economically 
preferable  to  distill  hard  coal  rather  than  use  it  directly  under 
boilers.  All  bituminous  coals  should  be  subjected  to  distilla- 
tion. The  author  investigates  the  possibilities  of  substitutional 
fuels  for  boilers.  For  any  given  fuel  there  is  direct  deper.d- 
ance  between  the  temperature  of  combustion,  the  quantity  of 
air  for  combustion,  the  CO,  content,  and  the  temperature  of 
the  flue  gases.  The  higher  the  CO.  content  and  the  lower  the 
temperature  of  flue  gases  the  more  favorable  the  utilization  of 
the  fuel.  The  author  gives  formulas  for  the  initial  temperature 
T,  and  by  comparing  this  with  the  measured  value,  t,  the  loss 
of  fuel  may  be  determined  at  once.  It  T  =  2000  deg.  cent, 
and  t  =  300  deg.  cent.,  the  gross  efficiency  t)  of  the  tiring  is 
(2000  — 300) /2000,'  i.e.,  85  per  cent;  for  T  =  2000  deg.  and 
t  =  200  deg.,  7)  =  90  per  cent. 

The  author  gives  a  table  comparing  gross  efficiency,  initial 
temperature,  air  surplus,  and  air  and  Cue-gas  quantities  for  a 
specified  coal  and  various  CO^  contents.  Formate  are  given 
for  the  air  theoretically  required  for  combustion  and  for  the 
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volume  of  the  flue  gases  developed.  A  daily  consumption 
•of  10.000  kg.  of  coal  when  the  CO.  content  is  12  per  cent  and 
the  flue-gas  temperature  200  deg.  cent,  corresponds  to  33,400 
kg.  per  diem  when  the  CO.  content  is  4  per  eeiit  and  the  flue- 
gas  temperature  400  deg.  cent;  the  great  saving  under  the 
former  conditions  is  obvious.  A  table  is  given  showing  for 
the  principal  fuels,  the  caloiific  value,  evaporation  factor, 
maximum  CO.  content,  initial  temperatures  and  overall  ef- 
ficiencies. Charts  for  four  of  the  most  important  of  these  fuels 
show  the  efficiency  as  a  function  of  the  CO.  content  and  the 
flue-gas  temperature. 

A  mixture  of  one  part  of  coke  to  two  of  hard  coal  yields 
no  difficulties  in  working;  and  a  mixture  of  one  coke  to  three 
of  brown-coal  briquets  is  also  satisfactory.  Thoroughly  good 
mixing  is  the  principal  requirement.  If  coke  be  used  alone, 
the  grate,  air  supply,  and  stoking  arrangements  must  all  be 
modified.  Using  brown-coal  briquets  instead  of  hard  coal  adds 
about  60  per  cent  to  the  grate  and  14  per  cent  to  the  smoke- 


when  they  become  warm  and  even  to  rim  out  the  seat.  Both 
these  operations  are  apt  to  enlarge  the  seating  area  of  the 
valve,  with  the  consequent  danger  of  the  trap  becoming  in- 
operative at  the  higher  pressures. 

The  valve  shown  in  Fig.  16,  which  gave  such  a  large  water 
discharge  in  the  test  above  referred  to,  is  representative  of  a 
type  exclusively  used  in  the  naval  seri'iee.  With  this  type 
either  a  single-  or  compound-discharge  valve  may  be  used,  and 
the  latter  gives  the  trap  a  verj'  large  capacity.  This  trap  has 
the  inlet  and  outlet  connections  in  the  cover  so  that  it  can 
readily  be  dismantled,  pro\-ided  the  body  is  not  fastened  to 
the  I'oor.  The  eounterbored-recess  type  of  gasket  flange  is 
used,  and  the  best  results  will  be  obtained  by  carefully  fitting 
the  male  and  female  ends  so  that  there  is  only  a  small  clear- 
ance. 

The  desirable  features  of  a  satisfactoiy  steam  trap  for  use 
in  the  naval  service  are  summarized  bj'  the  writer  as  follows : 

Strong,  rugged  construction  with  properly  designed  gasket 
joints  which  may  be  kept  tight  without  difficulty. 

Inlet  and  outlet  connections  in  the  body  of  the  trap. 

The  outlet  valve  located  above  the  bottom  of  the  trap  where 
it  is  not  likely  to  become  clogged. 

An  accessible  inlet  strainer. 

Powerful  valve-operating  mechanism  so  that  the  outlet 
valve  may  be  large  enough  to  give  the  trap  ample  capacity. 

Proper  functioning  when  oscillated. 

A  gage  glass  or  other  device  for  easily  determining  whether 
the  trap  is  operating  properly.  For  this  purpose  a  hand  gear 
for  opening  the  outlet  valve  is  also  often  convenient. 

To  secure  the  best  results  with  traps  they  should  be  installed 
on  the  ship  with  the  axis  fore  and  aft  to  minimize  the 
effects  of  a  heavy  sea.  They  should  always  be  connected  to 
the  lines  with  unions,  and  everv  trap  should  be  bypassed. 
{Journal  of  the  American  Society  of  Xavai  Engineers,  vol.  30, 
no.  2,  May  1918,  pp.  239-254,  8  figs.,  dcp) 


Fig.  16    Bucket-Type  Ste.\m  Tr.a.p  wrrH  Double  Valve  Svstem      Thermodynamics 


stack  duty.  A  formula  is  given  expressing  the  cash  value  of 
substitutional  fuels  in  terms  of  heating  value.  {Science  Ab- 
stracts, Section  B — Electrical  Engineering,  vol.  21,  pt.  5  (no. 
245),  May  31,  1918) 

Steam  Traps  ix  Naval  Service,  F.  G.  Hechler.  Descrip- 
tion of  the  various  classes  of  steam  traps,  with  particular  ref- 
erence to  their  use  in  naval  service. 

As  regards  the  capacity  of  steam  traps,  the  author  points 
out  that  while  it  is  customary  to  designate  steam  traps  accord- 
ing to  the  size  of  the  inlet  and  outlet  pipe  connections,  this 
method  is  not  exact.  Traps  of  the  same  nominal  size  often 
have  widely  different  capacities.  For  instance,  with  the  1%- 
in.  traps  tested  at  the  Naval  Engineering  Experiment  Station, 
the  minimum  cajiacity  for  any  trap  at  250  lb.  steam  pressure 
was  found  to  be  2300  lb.  of  water  per  hour,  while  the  maximum 
was  26,300  lb.,  or  more  than  eleven  times  as  much.  This  latter 
trap  had  a  compound  valve  arrangement  similar  to  that  of 
Fig.  16.  A  capacity  rating  of  a  steam  trap  is  of  no  value 
unless  the  pressure  at  which  it  was  made  is  also  given. 

In  order  to  secure  satisfactory  capacity  results  from  steam 
traps  it  is  desirable  that  they  should  be  provided  with  inter- 
changeable valves  and  valve  seats  adapted  to  various  pressures. 
Also  all  valves  should  operate  satisfactorily  up  to  pressures 
somewhat  higher  than  their  rated  value,  which  means  that  a 
30-lb.  valve  should  operate  up  to,  say,  40  or  45  lb.  for  a  margin 
of  safety.     This  also  makes  it  possible  to  grind  in  the  valves 


Dependence  of  the  Thomson-Joule  Effect  for  Air  on 
Pressure  and  Temperature  for  Pressures  Up  to  150 
Atmospheres  and  Temperatures  from  —  55  Deg.  to  +  250 
Deg.  Cent.,  F.  Noell  {Zeits.  Vereines  Deutsch.  Ing.,  62,  pp. 
49-54,  Feb.  2,  and  pp.  63-67,  Feb.  9,  1918).  The  temperature 
change  which  a  gas  experiences  by  expansion  without  doing 
external  work,  i.  e.,  the  Thomson  and  Joule  effect,  is  a 
phenomenon  first  observed  by  Thomson  and  Joule  but  only  for 
moderate  pressures  and  a  small  temperate  range.  A  systematic 
investigation  has  been  commenced  by  E.  Vogel  at  the  Munich 
Polytechnic  Institute  and  participated  in  by  the  authors,  em- 
ploying much  wider  limits.  All  previous  work  on  the  subject 
had  been  so  arranged  that  passage  from  a  given  high  pressure 
to  that  of  the  atmosphere  was  made  by  a  reducing  valve  whose 
low-pressure  side  communicated  with  the  atmosphere.  In  this 
way  it  was  not  possible  to  measure  the  cooling  effect  at  various 
jiressures,  and  so  study  its  dependence  upon  pressure  and 
temperature.  The  innovations  to  the  method  now  described  in 
the  paper  provided  for  the  adjustment  of  pressure  differences 
on  both  sides  of  the  reducing  valve.  The  apparatus  is  discus- 
sed at  great  length  and  diagraramatically  illustrated;  the 
temperature  measurements  were  made  by  means  of  a  platinum 
resistance  thermometer.  Following  this  comes  a  full  descrip- 
tion of  the  experimental  procedure  accompanied  by  nine  tables 
of  results,  the  data  being  obtained  at  —  34  deg.,  —  55.4  deg., 
—  0.6  deg.,  49.2  deg.,  99.3  deg.,  149.7  deg.,  199.3  deg.  and  249.9 
deg.  cent.,  respectively.     The  interpretation  of  the  results  oc- 
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cupies  the  second  communication  to  which  seven  curves  are 
attached. 

The  experiments  have  firmly  established  the  dependence 
upon  pressure  and  temperature  of  the  Thomson-Joule  effect 
for  air  between  the  above  temperature  limits.  The  general 
result  may  be  expressed  by  the  formula: 

4,  —  Aa)       B,  —  B.p        C,  —  Cj> 


A 


D. 


-D,p 


where  A  is  the  cooling  for  1  atmospheric  pressure  change,  T 
the  absolute  temperature  of  the  gas  at  the  high-pressure  side, 
p  the  arithmetic  mean  of  the  pressures  ou  the  high  and  low 
sides,  dp  the  pressure  difference,  dT  the  corresponding 
temperature  difference,  and  J.,,  A,,  B^,  B,,  C„  C.,  JD„  D„  con- 
stants. At  all  temperatures  investigated  a  linear  decline  of 
the  cooling  effect  by  the  above  formula  the  temperature  drop 
caused  by  the  reducing  valve  can  be  calculated  for  higher  initial 
pressures  by  integration  and  has  been  depicted  graphically, 
"whereby  it  is  seen  that  the  proportionality  of  the  cooling  with 
the  pressure  dift'erence  at  low  temperatures  and  high  pressures 
is  no  longer  so  exact.  The  results  of  this  investigation  agree 
■with  those  of  others.  By  extrapolation,  a  portion  of  the  in- 
Terse  curve  has  been  determined.  From  the  observed  cooling 
effect  the  specific  heat  of  air,  Cp,  was  calculated  for  the  region 
of  the  experiments  with  confirmation  of  the  values  obtained  by 
Scheel  and  Heuse  and  by  Swann  for  one  atmosphere.  {Science 
Abstracts,  Section  A — Physics,  vol.  21,  pt.  5  (no.  245),  May 
31,  1918) 

CLASSIFICATION  OF  ARTICLES 

Articles  appearing  in  the  Survey  are  classified  as  c  compara- 
tive; d  descriptive;  e  experimental;  g  general;  h  historical; 
m  mathematical;  p  practical;  s  statistical;  t  theoretical.  Ar- 
ticles of  especial  merit  are  rated  A  by  the  reviewer.  Opinions 
expressed  are  those  of  the  reviewer,  not  of  the  Society.  The 
Editor  wUl  be  pleased  to  receive  inquiries  for  further  infoima- 
tion  in  connection  with  articles  reported  in  the  Survey. 

Rehearsal  of  Demobilizing  Plan  in  Britain 

Plans  for  the  demobilization  of  the  British  fighting  forces 
and  the  furnishing  of  civil  employment  for  the  men  as  soon 
as  possible  after  the  war  are  being  worked  out  by  the  Gov- 
ernment. The  system  as  explained  in  an  official  statement  is 
essentially  as  follows: 

First,  the  men  will  be  provided  with  substantial  refreshment.  A 
brief  "  fall  in  "  will  be  called  aud  there  is  to  be  a  handing  in  of 
equipment.  All  must  be  given  np  except  the  uniform  which  the 
soldier  is  wearing  and  his  greatcoat,  the  latter  to  be  returned  after 
a  month  of  furlough,  to  which  each  man  is  entitled.  A  man  will 
be  allowed  to  keep  his  soldier  clothes,  with  the  exception  of  the 
greatcoat. 

At  the  receiving  huts  of  the  dispersal  depot  the  soldier  will  be 
expected  to  "  hand  over  "  all  his  accouterments.  In  another  de- 
partment each  soldier  is  given  an  advance,  and  at  the  same  time 
he  gets  a  document,  made  out  to  the  principal  post  office  of  the 
district  to  which  he  is  going,  enabling  him  to  receive  in  three  equal 
installments,  during  the  period  of  his  28  days'  furlough,  the  remain- 
der of  the  money  owing  to  him  either  on  deferred  pay,  sei-vice 
gratuities  or  from  any  other  sources. 

On  his  application  the  man  is  presented  with  an  out-of-work 
insurance  policy,  which  is  valid  for  a  year.  It  is  in  the  form  of  a 
document  which  entitles  the  holder  to  receive  a  fixed  sum  for  a 
definite  period,  when  unemployed,  from  a  post  office.  The  rate  and 
the  period  will  be  fixed  "  when  the  time  comes." 

Finally,  the  men  are  grouped  into  different  huts,  each  of  which 
is  occupied  by  those  who  are  destined  for  a  certain  locality,  and 


when  the  locomotive  drags  the  empty  carriages  into  the  railway 
station,  the  Tommies  enter  them  and  are  i-apidly  carried  away  to 
their  friends  and  relations.  This  is  the  never-ending  procession 
which  will  go  on  morning,  noon  and  night,  month  after  month, 
when  the  happy  era  of  peace  arrives. 

It  may  be  surmised  with  every  degree  of  certainty,  that  all  men 
on  getting  to  the  dispersal  station  may  not  be  quite  as  fit  as 
would  warrant  them  being  sent  on  post  haste.  That  has  also  been 
provided  for.  Medical  men  will  be  there,  and  those  who  are  not 
quite  up  to  the  mark  will  be  detained  in  the  hospital  ward  until 
able  to  travel. 

At  a  camp  not  far  from  London  there  has  been  a  rehearsal  of 
the  methods  to  be  adopted  to  "  disperse  "  the  men.  Big  as  was  the 
job  to  get  men  into  the  army,  it  will  be  a  bigger  job  to  get  them 
out  of  it,  but  the  country  may  be  sure  that  everything  that  can 
be  done  will  be  done  to  enable  the  soldiers  to  reach  their  homes 
and  get  employment  with  the  minimum  of  friction. 

The  scheme  is  far-reaching  in  its  ramifications.  It  has  been 
carefully  thought  out  by  the  British  authorities,  who  have  not 
only  had  to  consider  the  position  at  home  but  also  how  it  will  fit 
in  with  the  convenience  of  our  French  aud  Italian  allies,  with  the 
Dominions  overseas,  with  transport  facilities  from  Salonika,  Meso- 
potamia, and  Palestine  and  from  other  parts  of  the  world.  Ships 
and  railways  will  obviously  play  an  important  part  in  this  huge 
undertaking ;  and  so  far  as  France  is  concerned  the  wharf  space 
at  the  quays  across  the  Channel  will  be  a  desideratum  of  first 
importance.  It  is  expected,  in  fact,  to  dominate  the  situation. 
How  long  it  will  take  to  demobilize  our  army  of  millions  is  a 
question  to  which  even  those  occupied  in  the  task  are  not  pre- 
pared to  give  a  definite  reply. 

Eighteen  dispersal  depots  are  to  be  established  in  England, 
Scotland  and  Wales.  They  will  be  chiefly  in  populous  districts, 
from  which  the  majority  of  the  fighting  men  have  been  drawn. 

When  the  armies  have  been  got  away,  the  distribution  of  the 
soldiers  into  civil  employment  is  a  feature  of  the  demobilization 
which  rests  with  the  Ministry  of  Labor.  Up  to  the  point  of 
dispersal  the  army  authorities  will  have  acted  in  conjimction  with 
the  Labor  Ministry  and  the  trade  unions.  Then  to  some  extent 
they  part  company.  The  basis  of  the  whole  scheme  is  industrial 
reconstruction  and  not  military  convenience.  The  problem  of  the 
Ministry  of  Labor  is  to  tell  us  who  the  men  are  who  are  required 
first,  and  we  have  devised  a  scheme  by  which  any  man  having 
his  job  ready  for  him  will  be  released  early.  Those  who  have  no 
occupations  to  go  to  will  naturally  remain  in  the  army  a  little 
longer  than  those  who  have.  Many  may  desire  to  remain  with 
the  colors,  and  with  those  it  may  be  necessary  to  garrison  India 
and  to  take  the  place  of  men  there  who  will  be  anxious  to  get  home. 
On  the  other  hand,  men  in  trade  and  industry  will  be  released 
with  the  utmost  speed,  as  well  as  men  needed  in  the  factories  and 
in  other  occupations  which  it  is  urgent  shall  get  into  their  stride 
as  early  as  possible. 

The  work  involved  in  keeping  records  of  what  is  likely  to  be 
the  after-the-war  conditions  of  millions  has  been  prodigious.  This 
has  been  mainly  the  business  of  the  Ministry  of  Labor.  Com- 
munication has  been  kept  with  employers,  and  happily,  with  few 
exceptions,  there  is  a  fine  spirit  in  existence  among  them  to  wel- 
come back  the  men  who  have  left  liome  to  face  the  dangers  of  the 
battlefields  and  the  sea. 

No  doubt  when  the  demobilization  comes  about  there  will  be 
many  rough  edges  in  the  scheme  which  will  need  making  smooth, 
but  that  can  only  be  done  as  the  result  of  actual  experience.  The 
rehearsals  have  been  very  successful  and,  in  the  opinion  of  those 
best  able  to  judge,  give  promise  of  an  equally  successful  realization 
when  the  moment  of  disbandment  has  been  reached.  (Journal  of 
Commerce,  July  1,  1918,  p.  2) 


Under  the  title,  The  Deepest  Well  in  the  World  and  the  Next 
Deepest  in  America,  Dr.  Israel  C.  White,  state  geologist  of  West 
Virginia  (Morgantown,  W.  Va.)  has  described  (1)  a  well  7386  ft. 
deep  put  down  by  the  Hope  Natural  Gas  Co.,  eight  miles  from 
Clarksburg,  W.  Va.,  and  (2)  a  well  7248  ft.  deep  owned  by  the 
People's  Natural  Gas  Co..  and  situated  five  miles  from  McDonald, 
Pa.  The  paper,  which  has  been  printed  as  an  illustrated  pampMet 
of  22  pages,  was  presented  by  Dr.  White  before  the  National  Gas 
Association  of  America  last  May.  The  second  of  the  two  wells 
described  is  said  to  be  the  third  deepest  well  in  the  world.  {Engi- 
neering Netcs-Record,  July  18,  1918.) 


SELECTED  TITLES  OF  ENGINEERING  ARTICLES 


AERONAUTICS 

AlEPLANE    PEEFOBMANCE    DbXTERMINED    BT    ENGINE    PEEFOEMANCE,    G.    B. 

Upton.     The  Sibley  Journal  of  Engineering,   vol.  32,  no.  9,  June 
1918,  pp.  137-142,  3  flgs.,  3  tables. 

Aeronautical  Pkoblems  Elucidated  by  Lessons  feom  Paradoxical 
WiNDWHEBLS,  Thomas  O.  Perry.  The  Michigan  Technic,  vol.  31, 
no.  2,  May  1918,  pp.  80-91,  9  figs. 

IL  Problema  Deoli  Ideovolanti,  a.  Guidoni.  Rlvista  Marittima,  Anno 
51,  no.  3,  March  1918,  pp.  191-196,  9  flgs.  Brief  discussion  of  hydro- 
aeroplane design. 

Lateral  Stabiliti  of  an  Aikplane,  Frederick  Bedell.  The  Sibley 
Journal  of  Engineering,  vol.  32,  no.  10,  July  1918,  pp.  154-156,  11 


THE  New  Giant  Geeman  Aeeoplane.  The  Engineer,  vol.  125,  no.  3259, 
June  14,  1918,  p.  512. 

War  Airplanes  op  Today,  F.  L.  Faurote.  Automotive  Industries,  vol. 
39,  no.  1,  July  4,  1918,  pp.  14-17,  12  flgs.  Descriptive  paper  pre- 
sented before  the  summer  meeting  of  the  Society  of  Automotive 
Engineers  in  June  1918,  at  Dayton,  Ohio. 

The  Enlish  S.  E.  V.  A.  Sinqlb-Seatee  Fighter.  Aerial  Age  Weekly, 
vol.  7,  no.  17,  July  1918,  pp.  822-S25,  7  flgs. 


AIK  MACHINERY 

•Test   on   Rotary   Blowers   and   Exhaustees.      The   Blast   Furnace 
and  Steel  Plant,  vol.  6,  no.  7,  July  1918,  pp.  298-299,  3  figs. 


BLAST  FURNACES 

Principal  Changes  in  Blast  Furnace  Lines,  J.  G.  West,  Jr.  The 
Blast  Furnace  and  Steel  Plant,  vol.  6,  no.  7,  July  1918,  pp.  289- 
296,  26  figs. 

BUILDING  CONSTRUCTION 

Cost  of  Constedcting  and  Moving  Portable  Camp  Buildings.  Engi- 
neering &  Contracting,  vol.  49,  no.  25,  June  19,  1918,  p.  614,  3 
flgs.  Figures  for  special  type  of  portable  buildings,  lSx54-ft. 
sleeping  quarters,  18x54-ft.  kitchen  and  dining  room,  18xl8-ft. 
commissary  and  18xl8-ft.  office,  designed  by  U.  S.  Office  of  Public 
Roads  and  Rural  Engineering  for  housing  40  men. 

How  A  Chain  Factory  Was  Built  and  Then  Occupied,  Charles  Lund- 
berg.  Iron  Age,  vol.  101,  no.  25,  June  20,  1918,  pp.  1585-1590,  15 
figs.  Description  of  plant  of  Diamond  Chain  and  Mfg.  Co.,  Indian- 
apolis. 

I 

CHAINS 

•Tests  of  Cast  Steel  Anchoe  Chains.  The  Marine  Review,  vol.  48, 
no.  7,  July  1918,  pp.  294-297,  15  figs.,  3  tables. 

•How  Cast  Steel  Chains  Are  Made,  Chester  K.  Brooks,  The  Iron 
Trade  Review,  vol.  63,  no.  1,  July  4,  1918,  pp.  29-32,  19  flgs. 

•Electric  Cast-Steel  Anchor  Chain,  H.  Jasper  Cox.  The  Iron  Age, 
vol.  102,  no.  1,  July  4,  1918,  pp.  25-26. 

•Some  Experiments  with  Cast  Steel  Chain,  Chester  K.  Brooks. 
The  Iron  Age,  vol.  102,  no.  1,  July  4,  1918,  pp.  26-28,  3  figs.,  1  table. 


CONVENTIONS 

Ceramic  Conference  Held  in  Pittsburgh.     The  Clay   Worker,  vol. 

69,  no.  6,  June  1918,  pp.  759  and  790. 
Iron  and  Steel  Institute,  Annual  Meeting,  May  2-3,  1918  : 
Defects  in  Steel  Ingots,  J.  N.  Kilby. 
Non-Metallic  Inclusions :  Their  Constitution  and  Occurrence  in  Steel, 

Andrew  McCance. 
A  Cause  of  Failure  in  Boiler  Plates,  Walter  Rosenhain. 
Effect  of  Mass  on  Heat  Treatment,  E.  F.  Law. 
The  Effect  of  Cold-Work  on  the  Divorce  of  Pearlite,  J.  H.  Whiteley. 
Effects  of  Cold-Working  on   the  Elastic  Properties  of  Steel,   J.   A. 

Van  Den  Broek. 
Iron,  Carbon  and  Phosphorus,  Dr.  J.  E.  Stead. 


•  Abstracted  In  the  Engineering  Survey  in  this  issue. 


Presidential  Address,  Eugene  Schneider. 

Committee  No.  2 — For  Blast-Fumace  Practice. 

Determination  of  Cobalt  and  Nickel  in  Cobalt  Steel,  W.  R.  Schoeffler 

and  A.   R.  Powell. 
Damascene  Steel,  Col.  N.  Delaiew. 

Note  on  Inclusions  in  Steel  and  Ferrite  Lines,  Dr.  J.  E.  Stead. 
Technical  Aspects  of  Establishment  of  Heavy  Steel  Industry  in  India, 

with    Results  of   Some   Researches   Connected   Therewith,   A.   Mc- 

William. 
Blastl'^irnoce  Bears.  Dr.  J.  E.  Stead. 
Copper  Tuyeres  for  Blast-Furnaces,  A.  K.  Reese. 
Fuel  Economy  in  Blast-Furnaces,  T.  C.  Hutchinson. 
Jurassic  Ironstones  of  the  United  Kingdom  Economically  Considered, 

F.  H.  Hatch. 
Importance  of  Coke  Hardness,  G.  D.  Cockrane. 

Yearly   Mebtting   of   the   Ameeican   Concrete   Institute.     Railway 
Age,  vol.  65,  no.  1,  July  5,  1918,  pp.  17-21,  4  figs. 


ELECTRICAL  APPLIC.4TI0NS 

Protecting  the  Panama  Lock  Valves  Against  Electrolysis,  R.  H. 
Whitehead.  Engineering  News-Record,  vol.  80,  no.  26,  June  27, 
1918,  pp.  12191221.  Describes  protective  covering  applied  and 
wood  separators. 

Blecteic  Furnace  foe  Fobging  Steel,  Wirt  S.  Scott.  Iron  Age,  vol. 
101,  no.  26,  June  27,  1918,  pp.  1676-1677.  Experimental  electric 
forging  furnaces  of  the  resistor  type  leading  up  to  commercially 
successful  units.  Silicon  carbide  as  a  resistor.  From  a  paper 
read  before  the  Association  of  Iron  and  Steel  Electrical  Engineers. 

Powbe-Station  Earth  Connections,  P.  H.  Adams,  Power,  vol.  48, 
no.  2,  July  4,  1918,  pp.  40-42,  8  figs.  Discussion  of  proper  method 
of  putting  down  earth  connections  for  electrical  equipment  and  the 
effect  of  corrosion  In  power-plant  equipment  when  the  proper 
attention  is  not  given  to  maintaining  the  earth  connection  at  a  low 
resistance. 


ENGINEERING  MATERIALS 

Effect  op  Phosphorus  on  Soft  Steels,  J.  S.  Unger.  Iron  Age,  vol. 
101,  no.  24,  June  13,  1918,  pp.  1538-1540,  3  flgs.  Results  of  ex- 
periments showing  that  in  soft  steels  an  increase  in  phosphorus 
of  0.01  per  cent  is  equivalent  to  an  increase  in  tensile  strength  of 
about  850  lb.  per  sq.  in.  From  a  paper  read  before  the  American 
Iron  and  Steel  Institute,  May  1918. 

•Steels  for  Gears  and  Their  Treatment,  Geo.  A.  Richardson.  The 
Iron  Age,  vol.  101,  no.  26,  June  27,  1918,  pp.  1668-1670,  2  flgs. 

Concessions  Made  in  Steel  Standards.  The  Iron  Trade  Review,  vol. 
63.  no.  1,  July  4,  1918,  pp.  33-35. 

A  Summary  of  Iron  and  Steel  Peocesses.  The  Blast  Furnace  and 
Steel  Plant,  vol.  6,  no.  7,  July  1918,  pp.  296-297. 

Permissible  Stresses  in  Steel,  Ewart  S.  Andrews.  The  Engineer- 
ing Review,  vol.  31,  no.  7,  January  15,  1918,  pp.  199-201,  4  flgs. 

Malleable  Cast  Iron,  Prof.  T.  Turner.  The  Journal  of  the  West  of 
Scotland  Iron  and  Steel  Institute,  vol.  25,  no.  6,  March  1918,  pp. 
285-302,  17  flgs. 


FOUNDRY 

Westinghouse  Plant  at  South  Bethlehem.  The  Iron  Age,  vol.  102, 
no.  1,  July  4,  1918,  pp.  22-24,  5  flgs.  A  description  of  the  interest- 
ing features  of  equipment  of  foundry  and  forging  machine  and 
erection  shops. 


FUELS  AND  FIRING 

Pitch  as  a  Fuel  foe  Powee  Generation,  John  B.  C.  Kershaw. 
Power,  vol.  47,  no.  26,  June  25,  1918,  pp.  904-906.  A  summary 
of  the  most  recent  patents  and  experiments  relating  to  the  use  of 
coal-tar  pitch  as  a  fuel  for  steam  boilers  and  for  internal-com- 
bustion engines. 

Economic  Handling  op  Ashes,  Reginald  Trautschold.  Industrial 
Management,  vol.  56,  no.  1,  July  1918,  pp.  17-20. 

Report  op  Committee  on  Fuel  Economy  and  Smoke  Peevention. 
Railway  Age,  vol.  64,  no.  25,  June  21,  1918,  pp.  1516-1519.  1  fig. 
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By-Product  Coke  Oven  Pressure  Regulation,  Charles  H.  Smoot. 
The  Bliist  Furnace  and  Steel  Plant,  vol.  6,  no.  7,  July  1918,  pp. 
306-310,  2  figs.  First  of  a  series  of  articles  dealing  with  the  sub- 
ject by  by-product  coke-oven  pressure  regulation.  The  general 
theory  of  regulation  is  discussed. 


HOISTING  MACHINERY 

A  Large  Electric  Crane,  H.  Y.  Stukey.  American  Machinist,  vol.  49, 
no.  2,  July  11,  pp.  71-72,  3  figs.  Description  of  an  electric  travel- 
ing crane  with  total  lifting  capacity  of  431  net  tons. 

Federal  Ships  Erected  bv  Derrick  Travelers  Built  for  Long 
Service.  Engineering  News-Kecord.  vol.  SO,  no.  24.  June  13,  1918, 
pp.  1129-1132,  6  flgs.  Problem  studied  on  basis  of  bridge-erection 
experience ;  derricks  of  pillar-crane  type  ;  low  stresses  and  special 
bearings  for  reliability  ;  gantry  truck  details  from  shop-traveler 
practice. 

Operation  and  Maintenance  op  Elevators — Geared  Traction  Ma- 
chines, R.  n.  Whitehead.  Power,  vol.  47,  no.  26,  June  25,  1918, 
pp.  900-903,  8  figs.  Construction  and  operation  of  three  geared 
types  of  traction-elevator  machines  discussed. 


INTERNAL-COMBUSTION  ENGINEERING 

Two  Essential  Conditions  for  Burning  Tar-Oil  in  Diesel  Engines, 
P.  H.  Smith.  Page's  Engineering  Weekly,  vol.  32,  no.  716,  May  31, 
1918,  pp.  256-257.  Paper  read  before  the  Diesel  Users'  Associa- 
tion (British).  The  conditions  of  which  the  writer  speaks  are 
atomization  and  turbulence.  The  sleeve  pulverizer  system  is  dis- 
cussed in  particular. 

Some  Notes  on  the  Operation  op  Gas  and  Oil  Engines,  Part  2, 
Water  Cooling,  Jas.  G.  Walthew.  Gas  and  Oil  Power,  vol.  13, 
no.  153,  June  6,  1918,  pp.  125-126,  2  flgs,  1  chart. 

Details  of  High-Speed  Internal  Combustion  Engines,  Harry  R. 
Ricardo.  Engineering,  vol.  105,  no.  2735,  May  31,  1918,  pp.  620- 
623,  flgs.  8-28.  Continuation  of  paper  read  on  April  30  before 
the  Northeast  Coast  Institution  of  Engineers  and  Shipbuilders  at 
Newcastle-upon-Tyne.  Subjects  discussed  in  this  issue :  volumetric 
efficiency  of  engine;  design  of  pistons;  a  comparison  of  wear  and 
tear  on  slow  and  high-speed  engines.  Profusely  illustrated  with 
drawings  and  curves. 

•Effect  of  Circulating  Water  Temperatures  on  the  Lubricating 
Oil  Used  in  Inteknal-Combdstion  Engines.  Lubrication,  vol.  5, 
no.  8,  June  1918,  pp.  11-14,  1  fig. 

Two-Stroke  Engines,  George  Funck.  The  Automobile  Engineer,  vol. 
8,  no.  115,  June  1918,  pp.  154-158,  flgs.  8-13.  Second  installment 
serial  on  theory  and  design  of  two-stroke-cycle  engines. 

The  Possibilities  of  the  Hvid  Engine,  E.  B.  Blakely.  Gas  Engine, 
vol.  20,  no.  7,  July  1918,  pp.  341-347,  9  flgs.  Description  of  the 
four-cycle  Hvid-type  motor  using  kerosene  and  heavier  oils  with 
ignition  by  heat  of  compression,  with  results  of  tests  made  on  a 
5%  X  9-in.  engine.  Paper  read  before  the  National  Gas  Engine 
Association,  June  1918. 

Conservation  op  Motor  Fuel  as  Affected  by  Lcbbicating  Oil,  S.  F. 
Lentz.  Gas  Engine,  vol.  20,  no.  7,  July  1918,  pp.  327-333.  Re- 
sults of  experiments  showing  change  of  physical  state  of  oil  dur- 
ing use  in  motors.  Abstract  of  paper  read  before  the  National  Gas 
Engine  Association,  June  1918. 

The  Semi-Diesbl  Oil  Engine,  L.  H.  Morrison.  Power,  vol.  48,  no.  2, 
July  9,  1918,  pp.  47-49,  7  flgs.  Points  out  a  difference  between 
semi-Diesel  and  low-compression  oil  engines  and  discusses  some 
types  of  the  former. 


LABOR 

Training  Shipyard  Workers  by  Emergency  Fleet  Corporation 
Methods,  R.  V.  Rickford.  International  Marine  Engineering,  vol. 
23,  no.  6,  June  1918,  pp.  325-328,  4  flgs. 

Piece  Work  System  in  Railway  Shops,  W.  J.  McClennan.  Railway 
Mechanical  Engineer,  vol.  92,  no.  7,  July  1918,  pp.  411-416,  5  flgs. 
A  discussion  of  the  organization  of  the  methods  for  determining 
proper  prices,  and  of  the  forms  used. 

The  Labor  Problem  op  a  Great  French  Shell  Factory,  Robert  K. 
Tomlln,  Jr.  American  Machinist,  vol.  49,  no.  1,  July  4,  1918,  pp. 
22-24,  8  flgs. 


A  System  of  Labor  Compensation,  M.  K.  Smogorjevsky.  Railway 
Mechanical  Engineer,  vol.  92,  no.  6,  June  1918,  pp.  325-329,  2  flfis. 
A  combination  of  the  Taylor,  piece-work  and  Prusso-Hessian 
methods  developed  in  a  Russian  railway  shop. 

Lot  Cost  System  in  Making  Winchester  Gdns,  W.  E.  Freeland. 
Iron  Age,  vol.  102,  no.  1,  July  4,  1918,  pp.  8-10,  4  flgs.  Bonus  pay- 
ments to  machine  adjusters  and  instructors  a  feature  of  the  pro- 
duction system  ;  some  of  the  cost  forms  used. 

Americanization  a  Problem  in  Hdman  Engineering,  Henry  D.  Ham- 
mond. Engineering  News-Record,  vol.  80,  no.  24,  June  13,  1918, 
pp.  1116-1119. 

The  Future  of  the  Apprentice,  C.  C.  Hermann.  Machinery,  vol.  24, 
no.  10.  June  1918,  p.  889.  Results  of  present  training  methods 
and  suggestions  for  an  improved  course. 


LUBRICATION 

The  Lubrication  op  Machine  Shop  Equipment.  Lubrication,  vol.  5, 
no.  8,  June  1918.  pp.  2-5.  A  general  discussion  of  the  subject 
presented  by  the  Lubricating  Engineering  Association  with  the 
main  purpose  of  showing  how  proper  lubrication  may  help  to 
eliminate  noise  and  to  prolong  the  life  of  machines  and  tools. 

Waste  Oil  Troubles,  W.  A.  Taller.  National  Engineer,  vol.  22,  no.  7, 
July  1918,  pp.  296-298,  1  flg. 


MARINE  ENGINEERING  ^ 

Welding  Ship's  Parts  Together,  James  G.  Dudley.  International 
Marine  Engineering,  vol.  23,  no.  6,  pp.  359-360,  4  figs.  An  ac- 
count of  the  development  of  the  electric  welding  of  ships  by  the 
Emergency  Fleet  Corporation. 

Ferroconcrete  Ships,  T.  J.  Gueritte.  International  Marine  Engi- 
neering, vol.  23,  no.  6,  pp.  32^-334.  Discussion  of  materials  and 
systems  of  construction  ;  plastered  and  molded  ships ;  weight,  cost 
and  durability.  Paper  read  before  the  North-East  Coast  Institu- 
tion of  Engineers  and  Shipbuilders,  Newcastle-upon-Tyne,  March 
1918. 

Government  Designs  and  Builds  3500-Ton  Concrete  Ships.  Engi- 
neering News-Record,  vol.  81,  no.  1,  July  4,  1918,  pp.  17-21,  7  flgs. 
Shape  and  size  of  vessels  under  construction  follow  standard 
wooden  ships  of  same  tonnage.  Usual  concrete  details  adapted 
to  seagoing  ships. 

Design  Steel  Ships  for  Maximum  Efficiency  op  Bridge-Shop  Fab- 
rication. Engineering  News-Record,  vol.  81,  no.  1,  July  4,  1918, 
pp.  5-12,  13  figs.  Description  of  the  fabricated-ship  construction 
at  the  Hog  Island  plant  and  some  of  the  features  of  construction. 


MACHINE  PARTS 

Inge.nious  Mechanical  Movements,  Franklin  D.  Jones.  Machinery, 
vol.  24,  no.  10,  June  1918,  pp.  902-908,  10  figs.  Second  of  a  series 
of  articles  on  mechanism. 

Bearings  for  Machine  Shop  Equipment,  Edward  K.  Hammond.  Ma- 
chinery, vol.  24,  no.  11,  July  1018,  pp.  975-987,  21  flgs.  First  of  a 
series  of  articles.  Deals  with  various  forms  of  plain  bearings 
which  have  demonstrated  their  ability  to  give  satisfaction  in 
service. 


MACHINE  SHOP 


♦Drop   Forging   Problems   Discussed. 
26,  June  27.  1918,  pp.  1650-1654. 


The   Iron  Age,   vol.   101,   no. 


Grinding  and  Lapping  Threads,  J.  E.  Lindgren.  Machinery,  vol.  24, 
no.  11,  July  1918,  pp.  1023-1024,  5  flgs.  Attachments,  fixtures  and 
laps  used  for  producing  accurate  threads. 

Manufacturing  Wright  Roller  Bearings.  Machinery,  vol.  24,  no. 
11,  July  1918,  pp.  1019-1021,  9  figs.  Description  of  the  processes 
involved  in  machining  parts,  heat-tfeating,  assembling  and  in- 
specting. 

Operating  the  Gridley  Automatic  Turret   Lathe — 1,   Douglas  T. 

Hamilton.     Machinery,  vol.  24,  no.  10,  June  1918,  pp.  926-931,  16 

figs.     Complete  instructions  for  tooling,  setting  up,  and  operating. 

2,  July  1918,  pp.  1016-1018,  4  figs.     Examples  of  camming  and 

setting  tools. 
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Manufacti'bing  Operations  on  Jeweluy  Settings.  J.  V.  Hunter. 
American  Machinist,  vol.  49,  no.  2,  July  11,  1918,  pp.  47-52,  HI 
figs. 

Mandfactuking  the  Cuetiss  Airplane  Cylinder,  II.  The  Water  Jack- 
et, G.  A.  Ranger.  American  Machinist,  vol.  49,  no.  2.  Jul.v  11. 
1918,  pp.  62-65,  15  figs.  Describes  preparation  ol:  ttie  Monel  me.al 
jaclcet  and  the  brazing  operations. 

Work  in  a  Texas  Repair  Shop,  Franl;  A.  Stanley.  American  Ma- 
chinist, vol.  49,  no.  2,  July  11,  1918,  pp.  53-56,  13  figs.  Descrip- 
tion of  a  varied  line  of  worlc  in  the  blacltsraith  shop  and  struc- 
tural department  of  a  large  smelter  ;  bending,  forming  and  weld- 
ing operations ;  some  special  tools. 

Design  and  Construction  of  Work-Benches,  Franls  H.  Mayoh.  Ma 
chinery,  vol.  24,  no.  10.  June  1018.  pp.  8S0-S86,  24  figs.  Bench 
legs  and  tops ;  location  of  l>enches ;  portable  worlt  benches. 

Metallic  Electrode  Arc  Welds,  O.  S.  Eschholz.  Railway  Mechanical 
Engineer,  vol.  92,  no.  7,  July  1918,  pp.  416-419,  7  figs.  Sugges- 
tions for  determining  the  quality  of  the  joint ;  proper  methods 
which  will  secure  good  results. 

Fusion  Welding  Fallacies — 1,  S.  W.  Miller.  Machinery,  vol.  24,  no. 
11.  July  191S,  pp.  1014-1015,  5  figs.  Some  common  beliefs  and 
why  they  are  unsound. 

Arc  Welding  of  Mild  Steel,  O.  H.  E.schhoIz.  The  Electric  Journal, 
vol.  15,  no.  7.  July  1918,  pp.  247-250,  13  figs. 

*Efpect  of  Mass  on  Heat  Treatment,  E.  F.  Law.  Engineering,  vol. 
105,  no.  2736,  June  7,  1918,  pp.  647-650,  17  figs. 

Bluing  Steel,  W.  B.  Greenleaf.  Machinery,  vol.  24,  no.  11,  July  1918, 
pp.  997-998,  2  figs.  Materials,  arrangements  and  methods  used  on 
light  sheet-steel  worli. 

Heat  Treatment  of  Axles,  Dwight  D.  Miller.  Railway  Mechanical 
Engineer,  vol.  92,  no.  7,  July  1918,  pp.  419-421,  3  figs.  The  scien- 
tific heat  treatment  of  locomotive  and  car  axles  made  possible  by 
use  of  electric  furnace. 


MACHINE  TOOLS 

A  New  Nut  Making  Machine.  The  Engineer,  vol.  125,  no.  3259, 
June  14,  1918,  pp.  510-511,  3  figs. 

♦Designs  High-Cutting  Speed  Planek.  The  Iron  Trade  Review,  vol. 
63,  no.  1,  July  4,  1918,  pp.  22-23,  1  fig. 

Intensive  Production  on  Drilling  Machines — 1,  Edward  K.  Hamil- 
ton. Machinery,  vol.  24.  no.  10,  June  1918,  pp.  914-921,  5  figs. 
Organization  of  the  drilling  department  and  use  of  special  equip- 
ment on  machine  to  adapt  them  for  a  wide  range  of  work. 

2,  July  1918,  pp.  1030-1034,  12  figs.  Design  of  cutting  tools 
and  work-holding  fixtures  for  handling  turned  lathe  work  on 
drilling   machines. 

The  Inspection  of  Machine  Tools,  Ethan  Viall.  American  Machin- 
ist, vol.  49.  no.  1.  July  4,  1018,  pp.  13-17.  15  figs.  Description  of 
testing  methods  used  in  some  well-known  machine-tool-building 
shops. 

Wae-Time  Repairs  in  the  Navy — III,  General  Repair  Work,  Frank 
Stanle.v.  American  Machinist,  vol.  48,  no.  26,  June  27.  1918,  pp. 
1091-1094,  10  figs.  The  making  of  small  and  medium-sized  parts. 
Overhauling  machine  tools  for  ships. 

Results  op  Faulty  Tool  Designing,  F.  B.  Jacobs.  Machinery,  vol. 
24,  no.  11,  July  1918,  pp.  1028-1029,  9  figs.  Examples  of  tools 
and  fixtures  that  did  not  work,  with  reasons  for  failures. 

The  Wilt  Process  of  Twist  Drill  Manufacture,  Franklin  D.  Jones. 
Machinery,  vol.  24,  no.  11.  July  1918,  pp.  1007-1013,  11  figs.  A 
process  in  which  all  machining  operations  on  twist  drills,  except 
grinding,  are  done  automatically. 

Supports  foe  Milling  Machine  Aeboes,  Luther  D.  Burlingame.  Ma- 
chinery, vol.  24,  no.  11,  July  1918,  pp.  992-996,  18  figs.  Historical 
review  showing  early  designs  with  the  development  of  types  now 
used. 


MEASURING  APPARATUS  AND  METHODS 

Example  of  Precision  Gage  Making.  Machinery,  vol.  24,  no.  10, 
June  191S,  pp.  878-879,  5  figs.  Methods  of  making  and  testing  a 
gage  requiring  unusual  accuracy. 


ixivEK.SAL  Milling  Machine  Dynamometer,  R.  Poliakoff.  Machinery, 
vol.  24,  no.  10.  June  1918,  p.  932,  4  figs.  Describes  a  dynamo- 
meter designed  for  measuring  the  pressure  that  a  milling-machine 
cutter  exerts  on  the  work  and  on  the  various  parts  of  the  milling 
machine  through  the  work. 

Indicator  Gages  Used  in  Ga.soline-Engine  Con.struction,  C.  C. 
Marsh.  Machinery,  vol.  24,  no.  10,  June  1918.  pp.  010-913,  5  figs. 
Gages  for  inspecting  cylinder  depth,  length,  external  diameter,  cam 
lift,  profile  and  eccentricity. 

Contour-  and  Radius-Measuring  Instrument.  Machinery,  vol.  24, 
no.  10.  June  1918,  pp.  898-899,  5  figs.  Universal  type  of  instru- 
ment for  measuring  irregular  profiles,  radius  gages  and  contours 
that  cannot  be  tested  by  ordinary  measuring  devices. 

DisTANTiAGRAPH,  W.  D.  Farris.  Proceedings  of  the  U.  S.  Naval  In- 
stitute, vol.  44,  no.  181,  March  1918,  pp.  557-559,  3  figs.  De- 
scribes an  instrument  designed  to  determine  tlie  actual  distance 
a  ship  must  pass  over  a  light  or  point. 


Gages  and  Thermometers,  John  E.  Starr. 
33,  no.  6,  June  1918,  pp.  11-12. 


Refrigerating  World,  vol. 


Viscosity    Determinations    in   Absolute   Units. 
lOo,  no.  2737,  June  14,  1918,  pp.  655. 


Engineering,    vol. 


MECHANICS 

Non-Molecular  Steuctuee  of  Solids,  Arthur  H.  Compton.  Journal 
of  The  Franklin  Institute,  vol.  185,  no.  6,  June  191S.  pp.  745- 
774.  15  figs. 

Approximate  Live-Load  Stresses  in  Railway  Bridges,  H.  R.  White. 
Engineering  News-Record,  vol.  80,  no.  24,  June  13,  1918,  pp.  1137- 
1138,  2  figs.  Linear  formula  for  floor-beam  concentration  giving 
shears  and  moments  easily. 

Designing  Wall  Beams  in  Concebte  Flat-Slab  Buildings,  Albert  M. 
Wolf.  Engineering  News-Record,  vol.  80,  no.  24,  June  13,  1918, 
pp.  1124-1126,  3  figs. 

Equivalent  Uniform  Loads  for  Concrete  Beams,  Albert  J.  Becker. 
Engineering  &  Contracting,  vol.  49,  no.  26,  June  26,  1918.  pp.  633- 
635,  3  figs.  Method  of  calculating  special  beams  with  partial  or 
non-uniform  loads. 

Formulas  foe  Calculating  Thickness  and  Reinforcement  foe  Con- 
CEETE  Conduit,  L.  Robert  de  la  Mahotiere.  Engineering  &  Con- 
tracting, vol.  49,  no.  24,  June  12.  1918,  pp.  591-393.  4  figs.  A 
translation  from  Le  G6nie  Civil.  Based  on  assumption  of  empty 
conduit  supporting  a  uniform  load  on  upper  half;  thickness  of 
conduit  constant. 


MILITARY  ENGINEERING 

Condotta  e  Osseevazione  del  Tieo  Terrestre,  Giuseppe  Fioravanzo. 
Rivista  Mnrittima.  .\nno  51,  no.  3,  March  llll.s.  pp.  173-190.  11 
figs.     An  extensive  mathematical  article  on  land  artillery  fire. 


MUNITIONS 

Routing  and  Handling  Shells,  James  Forrest.  Machinery,  vol.  24, 
no.  10,  June  1918,  pp.  922-925,  8  figs.  General  production  methods 
and  short  cuts  on  larger  shells. 

The  Manufacture  of  the  Lewis  Machine  Gun,  X.  The  Bolt  and 
Feed  Operating  Stud — I,  Frank  A.  Stanley.  American  Machin- 
ist, vol.  49,  no.  1,  July  4,  1918,  pp.  25-29,  9  figs.  Description  of 
the  machining  operations. 

Forging  the  U.  S.  75-Millimeter  Shell,  Erik  Oberg.  Machinery, 
vol.  24,  no.  10,  June  1918,  pp.  890-897,  20  figs.  Fourth  of  a 
series  of  articles  describing  approved  methods  employed  in  the 
forging  and  machining  of  the  U.  S.  75-mm.  shell. 

By-Product  Coke  Industry  in  War  Time,  William  H.  Blauvelt.  The 
Iron  Age,  vol.  101,  no.  24,  June  13,  1918,  pp.  1544-1545.  Impor- 
tance of  the  by-product  method  in  coal  conservation  ;  furnishing 
raw  materials  for  high  explosives  ;  keystone  products,  bases  of  im- 
portant industries.  From  paper  read  before  the  American  Iron 
and  Steel  Institute,  May  1918. 

Sidelights  on  Winchestek  Gun  Production,  W.  E.  Freeland.  The 
Iron  Age,  vol.  101,  no.  24,  June  13.  1918,  pp.  1521-1526,  9  figs. 
Control  of  tools  and  gages ;  foremen  held  responsible  for  inspec- 
tion ;   time-study  methods  and  satisfactory   results. 
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POWEK-PLANT  ENGINEERING 


STEAM  ENGINEERING 


Estimating  Poweb  Requirements  of  a  Locality,  I,iidwig  W.  Schmidt. 
Power,  vol.  48,  no.  2,  July  9,  1918,  pp.  55-5«. 


PUMPS 

A  Log  Book  for  an  Eleotricallv  Driven  Pumping  Unit  ax  New 
Bedford,  R.  C.  P.  Coggesball.  Journal  of  the  New  England  Water 
Works  .\ssociation,  vol.  32,  no.  2,  June  191S,  pp.  173-179,  1  flg.. 
1  chart. 

Waterworks  Pump  with  High  Efficiencies.  Power,  vol.  48,  no.  1. 
July  2,  191.S.  p.  16,  1  fig.  Results  of  efficiency  tests  o£  two  12-in. 
motor-driven  centrifugal  pumps. 


RAILROAD  ENGINEERING 

Standardization  of  Indian  Railways'  Locomotives,  E.  C.  Poultney. 
Railway  Age,  vol.  64,  no.  24,  June  14,  1918,  pp.  1425-1430,  9  figs., 
3  tables. 

♦Tests  with  2-10-2  Locomotive  on  the  Union  Pacific.  Railway 
Age.  vol.  64,  no.  26,  June  28,  1918,  pp.  1573-1574,  3  figs. 

Design  and  Maintenance  of  Locomotive  Boilers.  Railway  Age, 
vol.  64,  no.  25,  June  21,  1918,  pp.  1522-1523. 

Semi-Eli.ii'Tic  Springs — Manufacture  and  Repair.  Railway  Age. 
vol.  64.  no.  25,  June  21,  1918,  pp.  1528-1531,  10  figs. 

•Small  Locomotives  op  Special  Types.  The  Engineer,  vol.  125,  no. 
3239,  June  14,  1918,  pp.  507-510,  figs.  19-26. 

Feed  W.iter  Heaters,  J.  Snowden  Bell.  Railway  Review,  vol.  63,  no. 
1,  July  6.   1918,  pp.  14-16,  3  flgs. 

Norfolk  &  Western  267-Ton  Mallet  Locomotive,  H.  W.  Reynolds. 
Railway  Age,  vol.  65,  no.  2,  July  12,  1918,  pp.  59-63.  Details  of 
design  of  a  2-8-8-2  Mallet  locomotive  and  tender  built  at  the 
Norfolk  &  Western  Shops,  Roanoke,  Va. 

Local  Stresses  in  Box  Bolsters,  L.  E.  Endsley.  Railway  Mechan- 
ical- Engineer,  vol.  92,  no.  6,  June  1918,  pp.  343-348,  15  flgs.  Tests 
of  loaded  bolsters  with  Berry  strain  gage  showing  effect  on 
strength  of  design  details.  Abstract  of  paper  read  before  St. 
Louis  Railway  Club,   May   1918. 

The  Railway  Shop  Tool  Room,  M.  H.  Williams.  Railway  Mechanical 
Engineer,  vol,  92,  no.  6,  June  1918,  pp.  335-340,  7  flgs.  The  im- 
portance of  the  tool  room  and  its  equipment. 

DR.1FTING  Modern  Locomotives,  H.  W.  Coddington.  Railway  Me- 
chanical Engineer,  vol.  92,  no.  6,  June  1918,  pp.  331-333.  3  figs.  ; 
no.  7,  July  1918,  pp.  387-392.  10  figs.  Improvements  effected  by 
a  study  of  draft  conditions  on  Norfolk  &  Western  4-8-2  type  en- 
gines. 

The  Light  Railway  Along  the  British  Front  at  Close  Range. 
Robert  K.  Tonilin,  Jr.  Engineering  News-Record,  vol.  SO,  no.  25, 
June  20,  1018,  pp.  1162-1169,  15  flgs.  Where  and  how  lines  are 
built ;  how  maintained  and  how  operated  ;  what  they  have  accom- 
plished. 

A  Well-Organized  Repair  Shop.  Railway  Mechaniojil  Engineer,  vol. 
92,  no.  6,  June  1918,  pp  303-311,  15  figs.  A  study  of  methods 
followed  in  repairing  locomotives  on  the  New  York  Central  at 
West  Albany. 

RECLAM.ATION  ON  THE  SOUTHERN  PACIFIC,  Frank  A.  Stanley.  Railway 
Mechanical  Engineer,  vol.  92,  no.  7,  July  1918,  pp.  381-386,  12 
flgs.  First  installment.  Describes  the  extensive  salvage  work 
done  in  the  road's  Sacramento  shop. 

Doings  of  the  United  States  Railroad  .Vdministr.ition.  Railway 
Age,  vol.  65,  no.  2,  July  12,  1918,  pp.  48-57.  Action  of  freight 
classification,   valuation,   mileage,  etc. 


REFRIGERATION 

•Cold  Accumulators  and  Their  -Application,  Ernest  S.  H.  Barrs. 
Power,  vol.  48,  no.  1,  July  2,  1918,  pp.  31-33,  2  flgs. 

Steel  Frame  Refrigerator  Cars,  E.  G.  Goodwin.  Railway  Mechanical 
Engineer,  vol.  92.  no.  7,  July  1918,  pp.  401-405,  10  figs.  Descrip- 
tion of  Norfolk  &  Western  design  with  bunched  insulation,  in- 
sulated bulkheads  and  conduit  floor  racks. 


Interpreting  Steam-Turbine  Test  Curves,  H.  E.  Brelsford.  Power, 
vol.  47,  no.  25,  June  18,  191S,  pp.  86a-.S«;s,  5  flgs.  Brief  description 
of  standard  turbine  test  curves  and  how  they  are  derived  and 
used  in  interpreting  turl)ine  characteristics. 

•Effect  op  Feed-Water  Temperature  and  Rate  of  Injection  Upon 
Steam  Flow,  Frank  G.  Philo.  Power,  vol.  47,  no.  26,  June  25, 
1918,  pp.  915-916,  1  flg.,  1  table. 

Improving  Plant  Conditions,  A.  W.  Blom.  Power,  vol.  48,  no.  1,  July 
2,  1918,  pp.  11-12,  4  flgs.  llow  changes  were  made  to  prevent  air 
from  leaking  past  the  end  of  chain-grate  stokers.  Description  of  a 
feed-water  heater  working  on  the  jet-condenser  principle. 

RE.MODELING  THE  St.  Louis  Baden  STATION,  K.  Tocusfeldt.  Power, 
vol.  47,  no.  25,  June  18,  1918,  pp.  862-865,  4  flgs.  Remodeling  a 
station  of  3300  boiler  horsepower  at  a  total  investment  cost  of 
$177,500  for  an  estimated  annual  saving  of  $11,797. 

Table  of  B.T.U.'s  per  Boiler  Horsepower  at  Various  Efficiencies, 
Charles  H.  Bromley.     Power,  vol.  48,  no.  2,  July  9.  1918,  p.  46. 

Some  Causes  op  Boiler-Tube  Failures,  R.  Cederblom.  Power,  vol. 
48,  no.  2,  July  9,  1918,  pp.  43-46,  4  flgs.  Theory  advanced  that 
failure  of  tubes  through  blistering  is  due  to  steam  formation  in 
the  tube  preventing  the  water  from  sweeping  the  tube  surface  and 
keeping  it  cool.  How  to  minimize  the  trouble  :  Influence  of  baffling 
on  steam  generated  per  square  foot  of  tul)e. 

Causes  of  Vacuum  Trouble,  L.  F.  Forseille.  Power,  vol.  47,  no.  26, 
June  25,  1918,  p.  909,  1  flg.  An  analysis  of  trouble  experienced 
in  the  maintenance  of  a  normal  vacuum  on  a  10,000-kva.  turbine 
unit  equipped  with  a  jet  type  of  condenser. 

Main  and  Auxiliary  Steam  Piping,  Ralph  W.  Propert.  The  Journal 
of  the  American  Society  of  Marine  Draftsmen,  vol.  5,  no.  1,  April 
1918,  pp.  9-11. 

Soot  Blowers  for  Horizontal  Water-Tube  Boilers.  Power,  vol.  48, 
no.  1,  July  2,  1918,  pp.  2-7,  19  flgs.  .\n  extensive  discussion  of  the 
sul>Ject  of  soot  blowers  with  special  reference  to  the  different  types 
of  mechanical  blowers  on  the  market  and  their  application  to  the 
various  boilers  in  use. 

Gaskets  for  Steam-Pipe  Lines,  Zeno  Schultes.  Power,  vol.  48,  no.  1. 
July  2,  1918,  pp.  8-10,  4  flgs.  General  discussion  of  the  subject  of 
packing  for  steam  pipe  lines.  The  author  claims  that  flanged  pipe 
joints  are  particularly  apt  to  leak  and  explains  it  by  the  presence 
of  rough  flange  faces,  large  bolt  holes  and  holes  spaced  too 
far  apart. 


V.41RIA 

American  Chemists'  Defensive  Measures  Against  Gas  Attacks  in 
France,  Robert  K.  Tomlin,  Jr.  Metallurgical  and  Chemical  Engi- 
neering, vol.  18,  no.  12,  June  15,  1918,  pp.  636-639,  3  flgs. 

Handling  Materials  at  Hog  Island,  H.  Cole  Estep.  The  Marine  Re- 
view, vol.  48,  no.  7,  July  1918,  pp.  277-279,  313,  4  flgs. 

Evolutionary  Business  Principles,  L.  P.  .\lford.  Industrial  Man- 
agement, vol.  56,  no.  1,  July  1018,  pp.  8-9. 

Vestibule  Schools  for  the  Unskilled,  H.  E.  Miles.  Industrial 
Management,  vol.  56,  no.  1,  July  1918,  pp.  10-12. 

Boxing  Machinery  to  Prevent  Damage,  Luther  D,  Burlingame.  In- 
dustrial Management,  vol.  56,  no.  1.  July  1918,  pp.  27-33,  18  figs. 

Tanks  for  Water  Supply,  Charles  L.  Hubbard,  National  Engineer,  vol. 
22.  no.  7,  July  1918,  pp.  288-295,  IS  flgs.,  1  table. 

.\R-MY  Lead  in  Waste  Prevention  and  Utilization.  Engineering  News- 
Record,  vol.  81,  no.  1,  July  4,  1918,  pp.  25-26,  1  table. 

L'Industrie  du  Chapeau  de  Faille  en  Lorraine.  Society  Industrielle 
de  1'  Est.  Bulletin  no.  138,  May  1918,  pp.  4-12.  The  straw-hat 
industry  in  Lorraine. 

YouNGSTOW.N  Sheet  and  Tube  Tandem  Plate  Mill.  The  Iron  Ago. 
vol.  101,  no.  26,  June  27,  1918,  pp.  1660-1663,  6  flgs.  Description 
of  continuous  slab-heating  furnaces  and  new  type  of  plate  turn- 
overs.    Capacity,  15,000  tons  per  month. 

Intermediate  Rath  Fine-Sand  Water  Filter  Operates  Under 
Vacuum.  Engineering  News-Record,  vol.  SO.  no.  26,  June  27,  1918, 
pp.  1230-1232,  4  flgs.     Silty  water  after  a  75-mile  journey  through 
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irrigating  canals  is  olarifled   without   cbemical   treatment   to   tlie 
extent  of  3  million  gallons  daily. 

Engineering  Education  as  Applied  to  Naval  Architecture  and 
Marine  Engineering,  H.  A.  Everett.  International  Marine  Engi- 
neering, vol.  23,  no.  6,  June  191S,  pp.  337-342.  From  an  address 
before  the  Delaware  River  Branch  of  the  American  Society  of 
Marine  Draftsmen,  Feb.   1918. 

Training  Engineer  Officers  for  the  .\rmt  at  Camp  Lee,  Frank  C. 
Wight.  Engineering  News-Record,  vol.  81,  no.  1,  July  4,  1918, 
pp.  12-15,  10  figs. 

Compulsory  Cooperation  of  Ceni-ral  Station  and  Isolated  Plant,  s, 
R.  Sague.  Power,  vol.  47.  no.  25,  June  18,  1918,  pp.  870-872. 
Correspondence  with  cit.v  officials  of  Cleveland.  O.,  the  Fuel  Ad- 
ministration and  others  concerning  the  advisability  of  enforced 
cooperation  of  public-service  and  privately-owned  pl.mts,  so  as  to 
avoid  duplication  of  distribution  systems  and  prevent  waste  of  coal. 

Eabl;  Attempts  at  Submarine  Building,  H.  H.  Manchester.  Ameri- 
can Machinist,  vol.  48.  no.  26,  June  27,  1918,  pp.  1081-1085,  10 
figs.  Attempts  by  former  generations  to  devise  submarine  boats 
dating  from  390-1800  A.  D. 


The    Laws    Guarding    Machinery,    Chesla    C.    Sherlock. 
Machinist,  vol.  49,  no.  2,  July  11,  1918,  pp.  76-78. 


.American 


The  Lyons  Fair.  American  Machinist,  vol.  49,  no.  2,  July  11,  1918, 
pp.  68-70,  2  figs.  Delayed  correspondence  dealing  with  the  annual 
industrial  exposition  at  Lyons,  France. 

War  as  a  Test  of  Efficiency,  Edward  H.  Hurley.  American  Ma- 
chinist, vol.  49,  no.  1,  July  4,  1918,  pp.  11-12. 

Changes  in  American  Machine-tool  Exports,  L.  W.  Schmidt.  Ameri- 
can Machinist,  vol.  49,  no.  1,  July  4,  1918,  pp.  9-11.  Changes  in 
the  industrial  condition  of  our  allies  which  must  be  taken  into  ac- 
count in  planning  after-war  business. 

Factory  Moving,  L.  J.  Hengesbach.  Machinery,  vol.  24,  no.  11,  July 
1918,  pp.  999-1002,  5  figs.  Methods  of  efficiently  solving  the  prob- 
lems arising  when  moving  machinery  into  a  new  factory. 

Training  Women  for  the  Drawing  Room,  Howard  W.  Dunbar  and 
W.  E.  Freeland.  The  Iron  Age,  vol.  102,  no.  1,  July  4,  1918,  pp. 
1-5,  2  figs.  Description  of  the  successful  teaching  system  em- 
ployed by  the  Norton  Grinding  Co.,  and  of  the  results  secured. 
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A  RTICLES  of  interest  from  the  Library  of  the  four  Founder  Societies,  selected  list  of  accessions 
XX  during  the  month,  and  reviews  of  books  of  special  importance  prepared  by  members  of  the 
A.S.M.E.  and  others  particularly  qualified. 


BOOK  NOTES 


American  Lnbricante.  From  the  Standpoint  of  the  Consumer.  By 
L.  B.  Lockhart.  The  Chemical  Publishing  Co.,  Easton,  Pa.,  1918. 
Cloth.  6x9  in..  236  pp.,  13  lllus-,  44  tables.     $2. 

The  purpose  of  this  book  is  to  aid  the  user  of  lubricants  in 
the  intelligent  selection  of  oils  and  greases  by  giving  facts  and 
figures  of  value  and  excluding  all  irrelevant  matters. 

American  Railway  Accounting:.  A  Commentary  by  Henry  C.  Adams. 
Henry  Holt  &  Co.,   New  York,    1918.      Cloth,   6x8   in..   465  pp.      ?3. 

Discusses  the  standard  system  of  railway  accounts  promul- 
gated for  and  used  by  American  railways  and  is  intended  to 
explain  the  accepted  rules  to  students  of  accounting  and  prac- 
tical accountants. 

Automobile  Construction  and  Repair.  A  Practical  Guide  to  the  Design, 
Construction,  and  Repair  of  Automobile  Mechanisms.  By  Morris 
A.  Hall.  American  Technical  Society,  Chicago,  1918.  Flexible 
leather,   711  pp..   6x8  in..   568  illus..   4  pi.,  4  tables.     12.50. 

Intended  for  mechanics  engaged  in  automobile  construction 
and  repair.  Describes  the  construction  of  the  standard  types 
of  transmission,  clutches,  valves,  etc.,  and  gives  methods  for 
repairing  the  troubles  that  occur  in  operation. 

Train  Operation.  A  Treatise  on  Train  Rules.  Train  Orders,  Change  of 
Time  Table.  Automatic  Block  Signals.  Interlocking,  Examination 
Questions  and  Answers.  By  William  Nichols.  Le  Grand  Brown, 
Rochester.  N.  T.,  1916.  Flexible  leather,  340  pp..  65  pi.,  $2.50. 
(flexible  cloth.   »2.) 

An  interpretation  and  amplification  of  the  Rulings  of  the 
American  Railway  Association  issued  prior  to  November, 
1915,  and  of  the  Standard  Train  Rules  and  other  practices 
■which  have  been  found  necessary  in  handling  trains.  Based 
on  the  author's  experience  as  chairman  of  the  Board  of  Exam- 
iners, Southern  Pacific  Co.,  but  does  not  apply  to  any  par- 
ticular railroad. 

The  Fighting  Engineers.  The  Minute  Men  of  Our  Industrial  Army. 
By  Francis  A.  Collins.  The  Century  Co.,  New  York,  1918.  Cloth. 
5x8    in,    220    pp.,    31   pi.      11.30. 

A  popular  account  of  the  work  of  the  American  engineering 
regiments  in  France  and  America. 

The  Financing  of  Public  Service  Corporations.  By  Milton  B.  Ignatius. 
The  Ronald  Press  Company,  New  York,  1918.  Cloth,  6x9  In., 
608    pp.      $6. 

This  volume  presents  a  comprehensive  discussion  of  all  the 
important  aspects  of  public-service-corporation  financing  from 
the  inception  of  the  enterprise  to  the  expenditure  of  the  pro- 
ceeds.   Intended  for  corporation  officials,  public  officers,  bank- 


ers and  brokers.     Based  on  the  work  of  the  Public  Service 
Commission  of  the  Second  District  of  New  York. 

Heating  and  Ventilation.  By  John  R.  Allen  and  J.  H.  Walker.  First 
edition.  McGraw-Hill  Book  Company,  Inc..  New  York,  1918. 
Cloth,    6x9   in.,    305  pp.,    174   illus..    76  tables.      $3. 

Intended  for  use  as  a  textbook  in  schools  of  engineering 
and  architecture,  and  as  a  handbook  by  practising  engineers. 

Hiring    the    Worker.       By     Roy    Willmarth     Kelly.       Tie     Engineering 

Magazine   Co..    New   York.    1918.      Cloth,    6x9    in.,    245   pp.,    8    pi.,    66 
forms.    5   charts,   2   folded,    2    tables.      J2. 

A  summary  of  the  efforts  of  many  firms  to  solve  the  prob- 
lems of  emplojTiient.  Describes  the  theories  and  policies  which 
have  been  tested,  suggests  the  possibilities  of  employment  man- 
agement and  attempts  to  point  out  the  profitable  avenues  of 
advancement. 

A  History  of  Chemistry.  By  F  J  Moore  McGraw-Hill  Book  Co.,  Inc., 
New  York,  1918.  Cloth,  6x8  in..  292  pp.,  6  illus..  12  pi.,  37  por., 
8   diag.,    5   tables.      $2.50. 

This  volume  is  based  on  a  course  of  lectures  given  to  the 
senior  students  of  chemistry  in  the  Massachusetts  Institute  of 
Technology  and  is  intended  to  provide  a  concise  account  of 
those  facts  and  influences  which  have  made  the  science  what 
it  is  today.    Suitable  for  mature  students. 

An  Introduction  to  the  Chemistry  of  Plant  Products.  By  Paul  Haas 
and  T.  G.  Hill.  Second  edition.  Longmans.  Green  and  Co..  New 
York,   1917.     Cloth.   6x9  in.,   411  pp.,   6   illus.      J3.50. 

This  work  is  an  attempt  to  provide  botanists  with  an  account 
of  the  chemical  and  biological  significance  of  the  more  impor- 
tant substances  occurring  in  plants.  The  present  edition  has 
been  revised  as  a  whole  and  the  section  on  plant  pigments  has 
been  rewritten. 

Modern  Inorganic  Chemistry.  By  J.  W.  Mellor.  New  edition.  Long- 
mans. Green  and  Co.  New  York.  1917.  Cloth,  5x8  in.,  910  pp., 
334   illus..   64   tables.      $2.50. 

A  general  course  in  chemistry  intended  to  develop  skill  in 
observation  and  experiment,  memory  and  knowledge  of 
relevant  facts,  ability  to  reason  and  think  in  a  logical,  sys- 
tematic way,  to  cultivate  the  imagination  and  to  develop  a 
critical  and  impartial  judgment. 

Modem  Locomotive  Valve  and  Valve  Gears.  By  Charles  L.  McShane. 
Griffin  &  Winters,  Chicago,  1918.  Cloth,  6x8  In.,  339  pp..  113 
illus.,   1   folded  pi.      $2.50. 

A  practical  discussion  of  the  principles,  construction  and 
operation  of  the  valves  and  valve  gears  of  modern  locomotives. 
Written  in  simple,  non-mathematical  language. 
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Northwest  Mines  Handbook.  A  Reference  Work  of  the  Mining  Indus- 
try of  Idaho.  Washington.  British  Columbia,  Western  Montana  and 
Oregon.  By  Sidney  Norman.  Vol.  I.  Published  by  author, 
Spokane.  1918.  Cloth,  6x10  in.,  366  pp.  (advertising  pages  Included), 
28  illus.,  9  por.,   2   maps,   1   folded,   13  tables.      |5. 

Covers  the  mining  enterprises  which  surround  Spokane. 
Contains  general  descriptive  articles  on  mining  and  geology 
of  each  state,  statistics  of  production,  gives  lists  of  the  mines 
and  mining  corporations,  showing  capital  stock,  property  and 
development. 

Over  the  Drawing  Board.  A  Draftsmen's  Hand  Book.  By  Ben  J. 
Lubschez.  Journal  of  the  American  Institute  of  Architects,  Wash- 
ington,   1918.      Cloth,    5x7    in.,    131    pp.,    22    illus.,    9    pi.      $2. 

Contents:  Introductory,  Drafting  Room,  Equipment,  In- 
struments, Mounting  of  Paper  and  Drawings,  Tracing  Paper 
and  Tracing  Cloth,  Geometrical  Short-cuts,  Lettering,  Titling, 
Numbering,  Working  Drawings,  Indications,  Lines,  Sketches, 
Exhibition  Drawings,  Water  Colors,  Perspective,  Filing  of 
Drawings  and  Plates,  Photography,  the  Reproductive  Proc- 
esses, Photo-Engraving,  Etching,  Wood  Engraving,  Lithog- 
raphy. 

From  his  experience  and  observation,  the  author  has  selected 
convenient  methods  and  short-cuts  for  draftsmen. 

Popular  Oil  Geologry.  By  Victor  Ziegler.  C.  H.  Merrifleld,  Golden, 
Col.,   1918.     Flexible  cloth,   Bx7   In.,   149  pp.,   62  Illus.,  1  pi.     $2.50. 

An  exposition  of  the  fundamental  principles  of  oil  geology, 
intended  for  men  without  technical  training  who  are  interested 
in  the  subject. 

Regrulation  of  Railways.  Including  a  Discussion  of  Government  Owner- 
ship Versus  Government  Control.  By  Samuel  O.  Dunn.  D.  Apple- 
ton  and  Co.,  New  York,  1918.     Cloth,   6x8  in.,  354  pp.,   6  tab.     J1.75. 

Contents:  What  is  the  Matter  with  Railway  Regulation? 
Functions  of  Government  in  Relation  to  Railways,  Commis- 
sion versus  Legislative  Regulation,  Federal  versus  State  Regu- 
lation, Regulation  of  Rates,  Valuation  in  Relation  to  -Regula- 
tion of  Rates  and  Securities,  Regulation  of  Securities,  Regula- 
tion of  RaOway  Operation,  Peaceful  Settlement  of  Labor  Dis- 
putes or  Strikes?  Government  Regulation  versus  Government 
Ownership,  Some  Practical  Phases  of  Government  Ownership, 
The  Failure  of  Government  Ownership  in  Canada. 

A  general  presentation  of  the  methods  that  have  been  advo- 
cated and  of  the  actual  effects  of  rate  regulation. 

Rubber.  Its  Production,  Chemistry  and  Synthesis  in  the  Light  of 
Recent  Research.  A  Practical  Handbook  for  the  Use  of  Rubber 
Cultivators,  Chemists,  Economists  and  Others.  By  A.  Dubosc  and 
Dr.  A.  Luttringer.  English  Edition  by  Edward  W.  Lewis.  J.  B. 
Lippincott  Co.,  Philadelphia,  1918.  Cloth,  6x9  in.,  383  pp.,  51  tables. 
$6.50. 

The  authors  have  collected  into  a  single  volume  all  the  scat- 
tered writings  relating  to  the  cultivation  or  the  modern  chem- 
istry of  rubber,  with  the  addition  of  their  own  observations  on 
these  subjects.  Much  attention  is  given  to  the  various  pro- 
posed processes  for  the  synthesis  of  rubber. 

Scientific  Management.  A  History  and  Criticism.  By  Horace  Book- 
waiter  Drury.  Second  edition,  revised.  Studies  in  History,  Eco- 
nomics and  Public  Law;  Edited  by  the  Faculty  of  Political  Science 
of  Columbia  University.  Vol.  65,  No.  2.  Whole  Number  1B7. 
Columbia  University,  New  York,  1918.     Paper,  6x10  in.,  251  pp.     $2. 

A  history  of  the  origins  and  development  of  scientific  man- 
agement, with  a  critical  review  of  its  important  aspects.  Brief 
biographies  of  the  leaders  in  the  movement  are  given,  and  its 
relation  to  labor  is  discussed.  The  present  edition  has  been 
largely  extended  and  revised.  The  statements  have  been 
brought  down  to  date,  and  the  conclusions  have  been  rewritten 
in  a  number  of  cases. 

strength  of  Materials.  A  Comprehensive  Presentation  of  Scientific 
Methods  of  Locating  and  Determining  Stresses  and  Calculating 
the  Required  Strength  and  Dimensions  of  Building  Materials.  By 
Edward  R.  Maurer.  American  Technical  Society,  Chicago,  1918. 
Cloth,   6x8  in.,  126  pp.,  2  pi.,   7  tables.      $1. 

An  elementary  presentation  of  the  subject,  in  which  the  use 
of  higher  mathematics  has  been  avoided. 


standard  Wiring  for  Kiectric  Light  and  Power.  As  adopted  by  The 
Fire  Underwriters  of  the  United  States,  in  Accordance  with  This 
Tear's  Edition  of  the  National  Electrical  Code,  with  Explanations, 
Illustrations  and  Tables  Necessary  for  Outside  and  Inside  Wiring 
and  Construction  for  All  Systems.  Together  with  a  Special  Section 
on  House  Wiring.  By  H.  C.  Cushlng,  Jr.  H.  J.  Cushing,  Jr.,  New 
York  (copyright,  1918).  Flexible  cloth,  4x7  In.,  360  pp.  (advertis- 
ing pages  Included),  4  Illus.,  21  dlag.,  37  tables. 

This  edition  of  the  essential  rules  and  requirements  for  safe 
and  efficient  wiring  and  construction  for  electric  heat,  light 
and  power  follows  the  plan  adopted  in  former  e(iitions,  but 
has  been  revised  to  meet  present  requirements. 

A  Text-Book  of  Inorganic  Chemistry.  Edited  by  J.  Newton  Friend. 
Vol.  5:  Carbon  and  Its  Allies,  by  R.  M.  Caven.  J.  B.  Lippincott 
Co..  Philadelphia,  1917.  Cloth,  6x9  In.,  468  pp.,  15  Illus.,  70  tables, 
1  folded.   1  chart. 

Contents:  Introductory,  Carbon  and  its  Compounds,  Sili- 
con and  its  Compounds,  Titanium  and  its  Compounds,  Zir- 
conium and  its  Compounds,  Thorium  and  its  Compounds, 
Germanium  and  its  Compounds,  Tin  and  its  Compounds,  Lead 
and  its  Compounds. 

The  aim  of  this  series  is  to  provide  a  comprehensive  text- 
book of  inorganic  chemistry,  sufficiently  complete  for  ordinary 
purposes,  and  supplied  with  numerous  references  to  the  lead- 
ing works  and  memoirs. 

Tire  Making  and  Merchandising.  A  Book  of  Facts  Concerning  Manu- 
facturing Processes,  Illustrating  the  Principal  Tire  Types,  Rims  and 
Non-Skid  Treads,  with  Chapters  on  Rubber  and  Other  Factors 
Governing  Tire  Costs,  Present  and  Future  Trend  of  the  Market, 
Merchandising  for  Profit,  Dividends  from  Service,  Marketing 
Methods  and  Sales  Campaigns,  Tire  Equipment  of  All  Pleasure  and 
Commercial  Cars  from  1913  to  Present  Date,  and  a  Dealers'  Dic- 
tionary of  Terms.  By  F.  R.  Goodell.  U.  P.  C.  Book  Company, 
New  York,  1918.  Flexible  cloth,  6x8  in.,  222  pp.,  42  illus.,  6  tables, 
maps,  7  diag.     $2. 

A  compact  summary  of  information  on  tire  manufacture, 
marketing  and  merchandising,  designed  especially  for  those 
engaged  in  tire  business. 

Topography  and  Strategy  in  the  War.  By  Douglas  Wilson  Johnson. 
Henry  Holt  and  Co.,  New  York,  1917.  Cloth,  6x9  In.,  211  pp.,  33 
pi.,   IS  maps.     $1.75. 

The  author's  objects  have  been  to  emphasize  the  effect 
played  by  land  forms  in  plans  of  campaign  and  movements  of 
armies  in  the  great  war,  and  to  place  before  the  reader  a  pic- 
ture of  each  theater  of  war  that  will  enable  him  to  follow 
with  intelligence  the  movements  of  the  troops. 

Wooden  Shipbuilding.  A  Comprehensive  Manual  for  Wooden  Ship- 
builders, to  Which  is  Added  a  Masting  and  Rigging  Guide.  Com- 
piled by  W.  J.  Thompson.  A.  C.  McClurg  &  Co.,  Chicago,  1918. 
Flexible  cloth,  5x7  in.,  202  pp.,  2  tables.     $2.60. 

Contents:  Wooden  Ships,  Masts  and  Rigging,  Methods  of 
Masting,  Tables  of  Rigging.  A  book  of  pocket  size,  compiled 
from  standard  authorities.  Chiefly  intended  as  a  glossary  of 
the  parts  of  ships  and  their  rigging,  with  brief  descriptions  of 
the  methods  of  construction,  arranged  in  dictionary  form. 

Electric  Furnaces  In  the  Iron  and  Steel  Industry.  By  W.  Rauden- 
hauser,  J.  Schoenawa  and  C.  H.  Vom  Baur.  Translated  from  the 
original  by  the  latter  and  now  completely  rewritten.  Second 
edition.  John  Wiley  &  Sons,  Inc..  New  York,  1917.  Cloth,  6x9  In., 
429   pp.,    134   illus.,    2   pi.,    24    tables.      $3.76. 

A  review  of  the  electrical  furnaces  used  in  iron  smelting, 
and  of  the  processes  employed.  The  present  edition  contains 
minor  revisions  covering  certain  changes  since  1913. 

Tycos  Mineral  OU  Tables.  Taylor  Instrument  Companies,  Rochester, 
N.  Y.,  1918.     First  edition.     Cloth,  4^4x6%  In..  204  pp.     $1. 

A  useful  and  handy  collection  of  gravity  and  temperature 
tables  for  mineral  oUs — from  determinations  of  the  Bureau  of 
Standards,  together  with  other  tables  for  general  testing  and 
refinery  practice,  including  viscosity,  water  density,  steam, 
ammonia  and  humidity  tables,  as  well  as  tables  for  the  con- 
version of  weights  and  measures,  and  various  physical  and 
chemical  tables.  The  book  also  contains  instructions  for  test- 
ing oils. 

Correction. — The  price  of  A.  N.  Goldsmith's  Radio 
Telephony  is  $2  instead  of  $1.25,  as  stated  in  the  June  issue. 


ACCESSIONS  TO  THE  LIBRARY 


Aluminum:  Its  history,  occurrence,  proper- 
ties, metiiUurgy  and  applications,  includ- 
ing its  alloys.  Edition  2.  By  Joseph 
W.  Richards.     Philadelphia,  1890.     Gift. 

Aluminum  and  Its  Congeners,  including  the 
rare  earth  metals.  By  H.  F.  V.  Little. 
Vol.  IV  of  Text-book  of  Inorganic  Chem- 
istry,    toiidon,  1917.     Purchase. 

Chemistry  of  Permutit.  New  York,  1917. 
Gift  of  Arthur  Worischek. 

City  of  New  York.  President  of  the  Bor- 
ough of  Manhattan.  Report  of  the  Busi- 
ness and  Transactions  for  the  year  end- 
ing Dec.  31,  1916.  Gift  of  President  of 
the  Borough  of  Manhattan. 

Construction  des  AfiEOPLANES.  Rfeistance 
des  Materiaux.  By  F.  Oraiu.  Paris, 
n.  d.     Purchase. 

Dynamics  of  Mechanical  Flight.  Lec- 
tures delivered  at  the  Imperial  College  of 
Science  and  Technology.  March,  1910 
and  1911.  By  Sir  G.  Greenhill.  Lotiiluii, 
1912.     Purchase. 

Engineering  Society  of  China.  Proceed- 
ings. Vols.  15-16.  Shanghai,  1916-17. 
Gift   of  Engineering   Society   of   China. 

The  Engineer's  Year-book  of  Formulae, 
Rules,  Tables,  Data  and  Memoranda, 
1918.  Compiled  and  edited  by  H.  R. 
Kempe.     London,  igis.     Purchase. 

Gold  Deposits  of  the  Rand.  By  C.  B.  Hor- 
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THE  EFFECT  UPON  FUEL  ECONOMY  OF  DIFFERENT 
ARRANGEMENTS  OF  BAFFLES  IN  BOILER  TUBES 

By  LIEUT.   WILLIAM   G.   EAGER,'  PHILADELPHIA,  PA. 


WHEN  it  is  considered  that  the  cost  of  fuel  is  in- 
variably from  forty  to  sixty  per  cent  of  the  operating 
cost  of  producing  power  and  that  even  in  a  small 
plant  this  cost  runs  to  many  thousand  dollars  a  year,  it  is 
surprising  that  so  little  time  is  given  by  operators  to  in- 
vestigating the  effect  upon  fuel  economy  and  boiler  capacity  of 
varying  the  paths  of  the  gases  between  the  combustion  chamber 
and  the  uj^take. 

Considerable  thought  seems  to  be  given  to  the  design  of  the 
boiler  shell,  tubes  and  accessories  to  make  them  more  nearly 
perfect  theoretically  and  mechanically.  An  arbitrary  relation 
is  taken  between  heating  surface  and  grate  area  based  upon 
years  of  experience,  and  much  ingenuity  is  used  in  the  develop- 
ment and  application  of  different  types  of  mechanical  stokers 
and  other  labor-saving  appliances.  There  seems  to  be,  how- 
ever, among'  some  boiler  makers  and  operators  an  indifference 
in  the  matter  of  investigating  the  actual  results  obtained  by 
varying  the  location  of  the  baffles  in  the  banks  of  boiler  tubes. 

Upon  this  phase  of  boiler  practice  depends  to  no  small  ex- 
tent the  ultimate  economy  of  the  boiler.  If  the  gases  pass 
through  the  banks  of  tubes  in  too  direct  a  course,  they  carry 
with  them  up  the  stack  an  unnecessary  amount  of  valuable 
heat.  On  the  other  hand,  if  the  arrangement  of  baffles  in  the 
tubes  is  such  as  to  restrict  unduly  the  passage  of  the  gases,  the 
boiler  may  evaporate  water  economically  but  it  will  not  readily 
respond  to  unusual  demands  on  its  capacity. 

Again,  the  baffles  may  be  so  arranged  as  to  form  pockets  of 
inactive  gases,  which  are  excellent  non-conductors  and  which 
will  tend  to  cut  down  the  effective  heating  area.  This  would 
lower  both  the  etiiciency  and  capacity  of  the  boiler. 

Object  op  Tests 

With  these  facts  in  view,  a  series  of  tests  was  made  upon 
three  similar  boilers  of  the  Heine  type  to  determine  the  ar- 
rangement of  baffles  for  this  type  of  boiler  which  would  give 
the  best  evaporation  in  pounds  of  water  from  and  at  212  deg. 
fahr.  per  pound  of  coal,  and  at  the  same  time  meet  the  re- 
quirements of  full  capacity  and  a  moderate  superheat  tempera- 
ture. 

These  tests  were  made  under  commercial  operating  condi- 
tions at  the  combination  ice  and  electric  plant  of  the  Valdosta 
(Ga.)  Lighting  Company  and  extended  over  a  period'  of  six 
and  one-half  weeks,  beginning  March  10,  1913.  No  records  of 
previous  investigations  along  this  definite  line  and  no  refer- 
ences dealing  with  this  specifie  phase  of  boiler  practice  were 
available.  While  it  was  not  possible  to'  introduce  such  refine- 
ments as  are  obtained  in  laboratory  work,  it  is  believed  that 
the  tests  conducted  under  these  normal  and  fairly  uniform 
operating  conditions  have  satisfactorily  brought  out  the  valu- 
able features  of  the  matter  under  investigation.  The  questions 
of  the  effect  of  baffling  on  draft,  combustion,  circulation  and 
scale  foi-ming  are  of  interest  and  importance,  but  these  are 
problems  which  could  each  be  made  the  major  subject  of  an 
extended  investigation.     It  is  not  intended  in  this  discussion 


'  Assoe.-Mem.Am.Soc.M.E.  Formerly  Gen.  Mgr.  Valdosta  (Ga.) 
Lighting  Co.;  now  Lieut.  (Sr.  G.)  U.  S.  N.  R.  F.,  Asst.  Production 
Mgr.  in  Charge  of  Field  Work,  Philadelphia  District. 

Abstract  of  a  paper  presented  at  a  meeting  of  the  Atlanta  Section 
of  The  American  Society  of  Mechanical  Engineers,  April  9,  1918. 


to  attempt  to  differentiate  between  the  effects  produced  by  each 
of  these  factors,  but  to  accept  the  effects  as  a  whole  as  re- 
llected  in  the  final  results. 

Had  a  CO.  recorder  been  available  these  records  would  prove 
of  value  and  importance  in  that  they  would  indicate  what  de- 
gree of  uniformity  of  combustion  was  obtained  in  the  various 
eases.  Such  an  instrument,  however,  was  not  at  hand,  and, 
'with  a  view  to  obtaining  a  comparison  which  would  indicate 
any  wide  variation  in  the  method  of  firing,  tests  were  eon- 
ducted  on  each  of  the  three  boilers,  using  the  two  arrange- 
ments of  baffles  which  showed  best  results. 


lu/ 


rig. 


Fig  ■  2  . 


Figs.  1-3     Tvpes  of  Baffle  Tile  Used  in  Boilek  Tests 

Note. — Tile  in  Fig.  3  falls  away  from  tubes  at  top  and  closes  passage 
between  tubes. 

Principles  and  Methods  Emplo'sted  in  the  Investigation 

The  problem  involved  in  this  work  was  fundamentally  the 
choosing  of  that  location  of  the  baffles  which  would  enable  the 
heating  surface  of  the  boiler  to  extract  the  greatest  amount 
of  heat  from  the  coal  burned  without  impairing  the  capacity 
of  the  boiler,  and  this  brought  up  for  consideration  several 
important  points  and  principles.  First  of  all,  an  encircling 
tile  shown  in  Fig.  1  was  used  on  the  lower  bank  of  tubes.  This 
baffle  remained  the  same  in  each  test,  and  it  is  interesting  to 
note  that  it  offered  a  hot  surface  against  which  the  unburned 
gases  might  impinge,  thus  burning  the  volatile  matter  and 
carbon  particles  more  completely  than  as  if  they  had  been 
allowed  to  strike  the  cold  surface  of  the  tubes.  Secondly,  this 
encircling  tile  saved  the  lower  banks  of  tubes  by  protecting 
them  from  wide  and  sudden  temperature  variations  and  the 
intense  heat  over  the  bridge  wall. 

The  orifice  between  these  baffles  on  the  lower  bank  of  tubes 
and  the  back  water  leg  must  be  large  enough  not  to  restrict 
the  flow  of  the  gases  and  yet  close  enough  to  the  rear  water 
leg  to  force  the  gases  well  back  in  order  to  take  full  advantage 
of  the  large  heating  area  of  these  tubes,  which  would  be  lost 
if  the  gases  were  cut  off  too  soon.  Tlie  middle  course  of  baffles, 
where  one  is  used,  must  be  placed  with  this  latter  thought  in 
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mind,  aud  iu  addition  it  must  be  remembered  that  the  falling 
temperature  of  these  gases  at  practically  constant  pressure 
gives  a  corresponding  reduction  in  volume,  and  for  this  reason 
this  course  of  baffles  should  be  pushed  nearer  to  the  front 
water  leg  than  the  lower  baffle  is  to  the  rear  water  leg.  This 
type  of  baffle  is  shown  in  Fig.  2.  If  the  split  baffle  is  used, 
that  is,  if  the  baffle  does  not  extend  to  either  water  leg,  it 
should  be  installed  in  such  a  way  as  to  split  evenly  the  gases, 
as  the  heating  surfaces  either  way  are  practically  the  same. 
Moreover,  equal  care  must  be  taken  not  to  obstruct  the  gases 
here. 

Another  item  to  be  considered  in  connection  with  this  baffle 
is  that  its  position  will  affect  the  temperature  of  superheated 
steam  to  a  considerable  extent,  as  will  be  shown.  The  prin- 
ciples regarding  the  reduction  in  volumes  and  the  undue  re- 
striction of  gases  also  apply  to  the  top  course  of  baffles.  This 
type  is  shown  in  Fig.  3.  It  must  be  borne  in  mind  that  the 
heating  area  under  the  drums  is  much  less  than  that  available 
in  the  banks  of  tubes  above  the  middle  baffle,  and  also  that  if 
the  gases  are  permitted  to  do  so,  they  will  rise  under  the  drums 


fraction  of  an  inch  on  the  gage  glass.  This  was  done  to  de- 
termine the  amount  of  water  blown  off.  The  coal  used  was 
Crane  Creek  No.  1,  run  of  mine,  from  Colmar,  Kentucky.  It 
was  dumj)ed  in  one  large  pile  and  was  taken  from  different 
points  in  this  pile  as  required.  The  term  "  combustible  "  is 
used  to  designate  coal  drj'  and  free  from  ash  and  refuse.  This 
was  determined  by  deducting  from  the  coal  as  weighed  the  per- 
centage by  weight  of  moisture,  found  by  drying  it  artificially, 
plus  the  weight  of  ashes  and  refuse  taken  from  the  ashpits. 
The  feedwater  was  treated  with  soda  ash  and  tri-sodie  phos- 
phate before  reaching  boilers,  and  was  fed  as  uniformly  as 
possible  under  the  varying  operating  conditions.  Water  was 
weighed  at  average  feedwater  temperatures. 

A  thin,  fast  fixe  was  invariably  carried,  and  the  load,  which 
consisted  of  steam  turbines  used  for  generating  electricity  and 
an  engine  driving  an  ammonia  compressor,  was  quite  variable 
at  dift'erent  times  of  the  day  and  night,  due  to  the  variation 
of  the  electric  load  and  the  occasional  shutting  down  of  the 
ice  machine.  To  bring  out  clearly  the  extent  of  this  variation, 
figures   have  been   compiled  which   indicate   the   ratio   of   the 


Fig.  4     Location  of  Baffles  and  P.vtii  of  Gases  in  Boilek, 
Case  A 


Fu;.  .J     Location  of  Baffles  and  1'atii  cf  (Jases  in  Boilku, 
Case  B 


and  move  along  it  to  the  uptake.  If  these  gases  are  therefore 
to  be  split  at  this  point,  they  should  be  divided  roughly  in  the 
ratio  of  the  effective  heating  area  under  the  drums  and  that 
available  in  the  tubes.  In  this  connection,  however,  it  is  well 
to  note  that  the  gases  in  the  banks  of  tubes  will  tend  to  creep 
along  the  top  banks  to  some  extent,  and  that  these  banks  will 
consequentl.y  do  more  than  their  share  of  the  work.  Care  must 
also  be  taken  in  the  placing  of  baffles  to  see  that  they  are  not 
so  located  as  to  prevent  the  proper  blowing  of  the  soot  from 
around  the  tubes. 

It  is  of  the  greatest  importance  that  all  air  leaks  be  stopped 
and  that  the  stack  damper  be  always  in  good  operating  shape 
and  intelligently  used.  No  matter  w-hat  form  of  baffling  is 
used,  it  is  absolutely  necessary,  from  the  standpoint  of  econ- 
omy, that  there  be  no  holes  or  missing  baffles  in  any  course. 
Such  a  condition  will  cause  the  gases  to  short-circuit,  and  will 
be  indicated  by  decreased  evaporation  per  pound  of  coal  and 
higher  stack  temperature. 

All  these  tests  were  carried  out  according  to  the  code  of  The 
American  Society  of  Mechanical  Engineers.  The  alternate 
method  of  starting  and  stopping  was  used.  Each  test  was 
from  58  to  120  hours'  duration.  Observations  were  made 
hourly.  With  the  boilers  cold,  readings  were  taken  on  the  gage 
glass  and  the  water  meter  simultaneously  as  the  boiler  was 
filled   to   determine   the   volume  of  water   admitted   for   each 


average  boUer  horsepower  developed  during  the  whole  test 
and  the  average  horsepower  develojjed  over  the  hourly  period 
during  which  the  total  output  for  the  hour  was  a  maximum. 

Desckiptiox  of  Boilers 

The  tests  were  made  upon  three  similar  boilers  of  the  Heine 
return  tubular  type,  made  by  the  Casey  Hedges  Comi^any. 
They  had  a  heating  area  of  5000  sq.  ft.  and  a  grate  area  of 
SG^j  sq.  ft.,  giving  a  ratio  of  56  to  1  between  heating  surface 
and  grate  area.  The  rated  horsepower  was  500.  The  boilers 
were  equipped  with  Dutch  ovens  and  were  hand-fired.  No.  1 
had  been  in  use  but  a  few  weeks,  while  No.  2  and  No.  3  had 
been  in  service  for  about  a  year.  No.  3  was  equipped  witii 
Thomas  elliptic  grate  bars,  and  Nos.  1  and  2  with  the  ordinary 
type  of  herringbone  bars.  The  boilers  were  all  equipped  with 
Foster  superheaters  and  Bayer  soot  blowers,  and  were  thor- 
oughly cleaned  before  beginning  the  tests.  No.  1  was  not 
insulated.  The  other  two  had  a  covering  of  IV^  in.  of  asbestos 
cement  over  settings  and  drums. 

The  apparatus  used  consisted  of  Howe  scales,  a  "Worthing- 
ton  turbine  feedwater  meter  of  the  hot-water  type,  a  Bristol 
recording  steam  gage,  indicating  gages,  stack  pyrometer  and 
thermometers  in  feedwater  line  and  steam  lines.  All  instru- 
ments were  checked  and  calibrated. 
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Arrangement  op  Bai'fles 

Four  different  arrangements  of  baffles  were  used  which  are 
designated  as  cases  A,  B,  G  and  D,  shown  in  Figs.  4,  5,  6  and 
7,  respectively.  Case  A  indicates  the  maker's  arrangement  of 
baffles  in  boilers  Nos.  2  and  3.  This  consisted  of  a  set  of  en- 
circling tile  (see  Fig.  1  for  detail  of  tile)  around  the  lower 
course  of  tubes  extending  from  the  front  water  leg  to  within 
56  in.  of  the  back  water  leg  and  a  set  of  special  V-tile  (see 
Fig.  3)  resting  upon  the  top  course  of  tubes  and  extending 
from  the  rear  water  leg  to  within  42  in.  of  the  front  water 
leg. 

The  course  of  the  gases  would  therefore  be  from  the  lower 
comer  at  back  of  boiler  upward,  then  under  the  drams  and 
out.  Fig.  4  shows  the  arrangement  of  baffles  and  the  course 
of  these  gases.  Low  evaporation  per  pound  of  coal  indicated 
that  the  gases  were  passing  thi-ough  the  banks  of  tubes  too 
quickly,  and  an  observation  of  the  condition  of  the  tubes  led 
to  the  belief  that  the  shaded  area  in  Fig.  4  was  in  a  practically 
inactive  state. 

The  indications  were  that  dead-air  pockets  were  formed  at 


Fig.  6     Location  of  Baffles  and  Path  of  Gases  in  Boilee, 
Case  G 

these  places,  which  were  quite  effectually  preventing  these 
parts  of  the  tubes  from  getting  their  proportion  of  the  heat 
and,  therefore,  from  doing  their  proportion  of  the  work.  With 
a  view  to  modifying  this  in  such  a  way  as  to  overcome  this 
fault,  and  to  distribute  the  heat  more  evenly  over  the  whole 
length  of  the  tubes,  a  split  baffle  was  used  over  the  lower 
course  of  the  top  section  of  tubes.  This  method  is  called  Case 
B  and  is  indicated  in  Fig.  5.  The  baffle  in  this  case  was  of 
cast-iron  tile  and  rested  upon  adjoining  tubes.  (See  Fig.  2 
for  section  of  baffles.)  The  baffles  were  placed  from  within 
40  in.  of  the  front  water  leg  to  within  40  in.  of  the  rear  water 
leg.  As  far  as  the  volume  of  gases  at  this  point  is  concerned, 
this  baffle  could  well  have  been  extended  closer  to  each  water 
leg,  but  it  was  thought  best  on  account  of  the  position  of  the 
superheater  in  one  pati  and  the  sudden  change  of  direction 
of  gases  in  the  other  path  to  locate  it  in  this  way.  It  was  ex- 
pected that  an  increase  in  the  temperature  of  the  superheated 
steam  would  result  from  this  method  because  it  permitted  a 
part  of  the  gases  to  pass  through  the  whole  of  the  superheater 
instead  of  merely  crossing  one  end  of  it. 

Fig.  6  indicates  the  maker's  arrangement  of  baffles  in  boiler 
No.  1,  which  was  new  when  tested.  This  is  designated  as 
Case  C.  It  will  be  not*d  that  the  lower  baffle  is  the  same  as 
in  previous  cases,  that  the  middle  baffle  is  moved  48  in.  from 
the  front  water  leg  and  is  extended  entirely  to  the  rear  water 


leg,  and  that  the  top  baffle  is  split  and  extended  to  within  42 
in.  of  each  water  leg,  with  a  vertical  wall  around  the  drums 
and  midway  the  baffle,  which  forces  the  gases  after  sinking 
the  drums  to  return  and  pass  through  the  upper  banks  of 
tubes  and  then  out.  It  was  found  that  this  arrangement  re- 
duced the  capacity  of  the  boiler  so  as  to  cause  a  failure  of 
steam  over  the  peak  load.  There  was  apparently  no  reason 
for  this  unless  it  was  that  an  eddy  or  swirl  was  set  up  at  E 
(see  Fig.  6),  due  to  the  gases  returning  to  the  tubes  after 
striking  the  dram.  Such  a  swirl  would,  no  doubt,  seriously 
obstruct  the  passage  of  gases  at  this  point,  and  there  seems 
no  other  logical  reason  for  the  behavior  of  this  boiler. 

Case  D,  shown  in  Fig.  7,  is  a  modification  of  this  arrange- 
ment with  a  view  to  overcoming  the  difficulty  apparently  aris- 
ing from  this  cause.  With  the  lower  and  middle  baffles  the 
same  as  in  Case  C,  the  top  baffle  is  continued  to  within  8  in. 
of  the  front  water  leg  and  the  vertical  wall  around  the  drums 
is  removed.  This,  it  will  be  seen,  causes  the  gases  to  divide, 
the  main  portion  of  them  passing  through  the  tubes  and  the 
smaller  portion  through  the  8-iii.  orifice,  under  the  drums  and 
out. 


Flo.  7     Location  of  Baffles  and  Path  of  Gases  in  Boileb, 
Case  D 

Conduct  op  Tests 

It  was  the  original  plan  to  have  each  test  cover  a  period  of 
120  hours,  and  the  first  one  was  carried  over  this  period.  The 
second  was  begun  with  this  idea  in  view,  but  because  of  the 
development  of  weakness  in  one  of  the  tubes  this  test  was 
closed  at  the  end  of  58  hours.  On  account  of  operating  diffl- 
culties,  it  was  decided  to  make  the  remaining  tests  of  58  hours' 
duration.  Such  important  observations  as  weights  of  coal 
and  water  were  checked  and  a  record  of  all  unusual  conditions 
was  kept  in  the  daily  log  sheet.  Each  test  was  computed  as 
soon  as  it  was  finished,  and  the  data  thus  obtained  were  used 
in  determining  the  arrangement  of  baffles  in  the  next  test  and 
the  desirability  of  cheeking  that  method  on  the  other  boilers. 
The  principles  and  details  of  the  method  have  been  fully  de- 
scribed. The  indicating  steam  gages  were  checked  against  the 
recording  gage  from  time  to  time.  Care  was  taken  to  avoid 
inequalities  in  the  coal,  which  was  taken  from  different  points 
in  a  large  pile  in  rotation.  L^nusual  care  was  taken  in  the 
starting  and  stopping  of  tests  to  see  that  the  test  conditions 
were  satisfied. 

The  A  test  was  not  run  on  boiler  No.  1  because  the  evapora- 
tion obtained  in  the  B  test  on  the  other  boilers  was  obviously 
better  and  because  the  results  obtained  from  boilers  Nos.  2  and 
3  were  in  line  when  the  relative  horsepower  dexeloped  and  the 
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varying  conditions  were  taken  into  consideration.  The  C  test 
was  not  ran  on  boilers  Nos.  2  and  3  because  the  test  on  boiler 
No.  1  indicated  that  this  arrangement  of  baffles  would  not  be 
satisfaetoiy  from  the  operating  standpoint  on  account  of  the 
cutting  down  of  capacity.  The  choice  seemed  to  lie  between 
the  B  and  B  methods  of  baffling,  and  these  tests  were  respec- 
tively made  on  each  boiler. 

Computations  and  Results 

As  the  calculations  are  of  minor  importance  and  are  not  out 
of  the  ordinary,  only  an  outline  of  the  method  followed  will 
be  given.  A  five-place  table  of  factors  of  evaporation  for  dif- 
ferent pressures  and  temperatures  of  feedwater,  corrected  in 
each  instance  for  superheat,  was  compiled  from  the  seventh 
edition  of  Peabody's  Tables,  and  used  to  determine  the  equiva- 
lent evaporation  from  and  at  212  deg.  The  figures  for  weight 
of  water  at  various  temperatures  were  determined  by  weighing 
the  water  at  these  temperatures.  The  results  of  the  calcula- 
tions are  given  in  Table  1. 


load  conditions  of  a  central  station  are  varying,  and  that  a 
fireman  who  is  accustomed  to  the  way  the  load  comes  on  during 
the  day  is  at  a  disadvantage  on  the  night  turn  until  he  be- 
comes accustomed  to  the  load  as  it  comes  on  during  the  shift. 
Care  was  taken  to  avoid  these  variations  as  far  as  possible, 
but  because  of  their  occurrence  tests  were  conducted  upon  three 
boilers  instead  of  upon  one  only.  The  results  appear  logical 
with  few  exceptions. 

Test  under  case  A  on  boiler  No.  3  showed  a  much  lower 
evaporation  than  the  corresponding  test  on  boiler  No.  2.  This 
was  no  doubt  due  to  the  lower  average  horsepower  developed 
by  boiler  No.  3,  which  was  only  342,  as  against  519  for  boiler 
No.  2.  All  the  tests  on  boiler  No.  1  appeared  abnormally  low 
for  a  new,  clean  boiler,  and  this  was  probably  due  to  the  fact 
that  while  both  the  other  boilers  were  well  protected  with 
asbestos  covering,  the  drums  and  the  setting  of  boiler  No.  1 
were  exposed.  Boiler  No.  3  was  the  only  one  that  did  not  show 
a  decided  advantage  in  evaporation  for  the  D  arrangement  of 
baffles  over  the  B  arrangement.  It  will  be  noted,  however, 
that  the  average  horsepower  developed  in  the  B  test  was  535 


TABLE  1     DATA  OBTAINED  IN  BOILER  TESTS 


Date  of  test  (1913) 

Duration  of  test,  hours 

Actual  evaporation  per  lb.  of  coal  as  weighed,  lb.    Water 

not  corrected  for  superheat 

(a)  Equivalent  evaporation  from  and  at  212  deg    fahr. 

per  lb.  of  coal  as  weighed,  lb 

(6)  Per  cent  of  combustible  in  coal 

Equivalent  evaporation  per  lb.  of   combustible  [  =  Item 

(■j)  X  100  -i-  Item  (Ju)\,  lb 

(c)  Average  horsepower  developed  during  full  period  of 

test 

Per  cent  of  rated  horsepower 

Load  factor  [  =  ratio  between  average  horsepower  (r-)  and 

maximum  horsepower  developed  for  any  1  hr.  of  test; 

relation  arbitrarily  assumed  for  purpose  of  indicating 

variation  in  load  on  boiler] 

Average  temperature  of  gases  in  stack  during  test,  deg. 

fahr 

Average  temperature  of  feedwater  at  intake,  deg.  fahr. .  . 
Average  temperature  of  steam  lea\dng  superheater  during 

test,  deg.  fahr 

Average  steam  pressure  in  boiler  during  test,  lb.  per  sq 

in.  gage 


A  Test 


Boiler 
No.  2 


Mar.  17 
58 


8.95 


10.05 
89.2 


11.28 


519 
104 


0.55 


486 
187.8 


462.7 
156 


Boiler 
No.  3 


Mar.  10 
120 


8.38 


9.37 
88.5 


10.58 


342 
68 


0.50 


586 
189.3 


439.4 
153 


B  Test 


Boiler 
No.  1 


Apr.  17 
58 

8.39 

9.61 
89.6 

10.73 

458 
92 


0.69 


612 
195.5 


493.9 

155 


Boiler 
No.  2 


Apr.  21 
58 

9.36 

10.46 
88.2 

11.86 

482 
96 

0.63 

542 
204.0 

469.9 

155 


Boiler 
No.  3 


Mar.  31 
58 


9.49 


10.64 
90.1 


11.81 


535 
107 


0.69 


617 
189.1 


448.5 
1.57 


C  Test 


Boiler 
No.  1 


Mar.  24 
58 


9.63 


10.55 
89.2 


11.82 


542 
108 


541 
197.2 


418.7 
1.56 


D  Test 


Boiler 
No.  1 


Apr.  10 
58 

9.50 

10.51 
89.0 

11.81 

448 
90 


0.62 


568 
184.7 


413.9 
158 


Boiler 
No.  2 


Apr.  14 
58 


9.61 


10.85 
89.0 


12.19 


463 
93 


0.62 


527 
187.5 


459.0 
157 


Boiler 
No.  3 


Apr.  7 
58 

9.63 

10.68 
89.6 

11.92 

519 
104 


0.69 


613 
196.6 


438.8 
1.59 


Accuracy  of  Tests,  Methods  and  Results 

While  the  instruments  used  were  calibrated  and  checked,  it 
would  have  made  very  little  difference  as  far  as  the  compara- 
tive value  of  the  baffling  was  concerned  as  long  as  the  same 
variation  occurred  in  each  test.  The  greatest  inaccuracy  which 
was  likely  to  occur  was  in  starting  and  stopping,  and  in  this 
unusual  care  was  taken.  As  58  hours  was  the  shortest  period 
of  any  test,  such  an  inaccuracy  would  be  minimized  in  the  final 
result,  and  it  is  safe  to  assume  that  the  variation  due  to  this 
cause  alone  would  not  have  amounted  to  over  one-half  of  one 
per  cent. 

It  would  appear  that  the  personal  equation  in  firing  of  boil- 
ers would  be  the  most  likely  source  of  comparative  variation. 
A  fireman's  physical  condition  will  affect  his  filing,  and  a 
change  of  men  might  account  for  a  rather  wide  variation.  It 
has  been  observed  that  a  remarkable  increase  in  coal  consump- 
tion is  to  be  noted  when  firemen  change  from  the  day  to  the 
night  shift,  and  vice  versa.     This  is  due  to  the  fact  that  the 


as  against  519  in  the  D  test,  so  that  the  gain,  while  less  than 
in  the  other  cases,  is  more  marked  than  a  glance  at  the  figures 
would  indicate.  In  the  other  two  cases,  although  the  horse- 
power developed  in  the  B  test  was  higher  than  in  the  B  test 
and  better  economy  would  be  expected  on  account  of  the  in- 
creased horsepower,  the  B  arrangement  of  baffles  shows  to 
advantage  in  economy. 

Discussion  of  Results 

Fig.  8  indicates  graphically  the  results  obtained  in  equiva- 
lent evaporation  from  and  at  212  deg.  per  pound  of  coal  and 
per  pound  of  combustible  in  tests  A,  B  and  B.  Case  C  is  not 
plotted  as  this  was  run  only  on  boiler  No.  1,  because  with  this 
arrangement  of  baffles  No.  1  developed  a  weakness  in  overload 
capacity  and,  while  the  average  horsepower  developed  was 
high,  it  was  unable  to  carry  the  peak  load.  The  objections  are, 
first,  an  apparent  interference  with  the  passage  of  the  gases 
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at  E,  Fig.  6,  due  to  the  gases  returning  upon  themselves,  and, 
secondly,  an  area  heated  only  by  convection,  which  for  all 
practical  purposes  may  be  considered  a  dead  area,  between 
the  top  baffle  and  the  drum  and  indicated  by  the  shaded  area 
in  Fig.  6. 

The  full  lines  in  Fig.  8  indicate  the  equivalent  evaporation 
in  pounds  of  water  from  and  at  212  deg.  per  pound  of  coal, 
and  the  dotted  lines  the  equivalent  evaporation  per  pound  of 
combustible.  An  interesting  feature  in  connection  with  these 
curves  is  that  the  full-line  curve  of  boiler  No.  3  crosses  that 
of  No.  2  twice,  whereas  when  the  available  combustible  matter, 
which  varies  with  the  quality  and  firing  of  the  coal,  is  taken 
into  consideration,  as  indicated  by  the  dotted  lines,  all  three 
points  of  No.  3  fall  below  the  corresponding  points  of  No.  2. 

There  is  a  noticeable  improvement  in  case  B  over  case  A 
and  ease  D  over  case  B  in  each  instance.  The  low  point  No.  3 
reaches  in  ease  A  is  without  doubt  due  to  the  low  horsepower 
developed  and  the  wide  variation  in  load.  The  horsepower 
was  342  against  535  for  the  B  test  and  519  for  the  D  test. 
That  is,  while  the  average  horsepower  developed  during  tests 
B  and  D  was  slightly  in  excess  of  the  boiler  rating,  it  was  in 
the  A  test  33.6  per  cent  under  the  rated  capacity.  The  load 
factor,  as  this  term  is  defined  in  Table  1,  was  0.50  as  against 
0.69  in  each  of  the  other  tests  on  this  boiler.  The  low  evapora- 
tion in  the  B  and  B  tests  on  boiler  No.  1  can  probably  be  prac- 
tically accounted  for  when  it  is  noted  that  this  was  the  only 
boiler  not  covered  with  asbestos. 

The  low  evaporation  obtained  in  the  B  test  on  this  boiler, 
together  with  the  high  stack  temperature  and  the  unusually 
high  superheat  temperature,  seem  to  be  due  to  a  partial  short- 
circuit  in  the  top  baffle  (see  Fig.  5)  near  the  rear  water  leg. 
This  baffle  was  not  put  in  permanently,  and  the  poor  fit  of  the 
baffle  tile  at  the  rear  water  leg  would  cause  the  gases  to  rush 
through  the  sujserheater  and  part  of  them  directly  up  the 
stack,  thus  raising  the  superheat  and  stack  temperatures  and 
impairing  the  eflicieney. 

The  results  which  placed  the  point  on  the  curves  for  the  B 
test  on  boiler  No.  3  nearest  to  the  cui^ves  of  No.  2  were  ob- 
tained when  this  boiler  was  developing  an  average  horsepower 
11  per  cent  in  excess  of  that  developed  by  No.  2  in  the  similar 
test.  When  the  relative  horsepower  and  the  abnormal  external 
influences  are  taken  into  consideration,  it  will  be  seen  that  the 
results  obtained  on  the  three  boilers  corroborate  in  a  striking 
and  conclusive  manner  the  relative  value  of  the  three  forms 
of  baffling. 

Fig.  9  indicates  in  full  lines  the  stack  temperature  noted  for 
each  arrangement  of  baffles  and  in  dotted  lines  the  degrees 
of  superheat  developed  in  each  case.  It  will  be  noted  that  the 
curves  for  stack  temperature  and  for  superheat  in  the  cases 
of  boilers  Nos.  2  and  3  are  almost  concentric,  and  that,  while 
No.  3  developed  the  highest  stack  temperature,  No.  2  ran  above 
it  in  superheat  temperature.  The  unusually  low  stack  tem- 
perature in  the  ease  of  boiler  No.  2  is  undoubtedly  due  to  the 
fact  that  it  was  impossible  to  locate  the  pyrometer  in  the 
breeching  of  this  boiler  in  such  a  way  as  to  avoid  the  cooling 
due  to  leakage  in  the  dampers  of  the  other  two  boilers.  It  was 
possible  in  No.  1  and  No.  3,  however,  to  locate  the  pyrometer 
in  such  a  way  as  to  avoid  this  difficulty. 

As  has  been  mentioned  before,  in  the  B  test  on  boiler  No.  1 
the  top  baffle  was  not  carried  tight  against  the  rear  water  leg, 
as  this  was  put  in  temporarily.  This  would  easily  explain  the 
unusually  high  superheat  temperature  for  this  test.  The  super- 
heat temperature  developed  was  in  all  instances  higher  in  case 
B  than  in  any  of  the  other  cases.  Reference  to  the  diagrams 
showing  the  location  of  baffles  will  make  this  clear,  as  it  will 


be  seen  that  the  larger  part  of  the  hot  gases  pass  through  the 
superheater. 

Conclusions  as  to  Completeness  op  Tests 

The  D  arrangement  of  baffles  not  only  shows  in  each  test 
an  unquestionable  superiority  over  the  other  arrangements 
from  the  standpoint  of  efficient  evaporation,  but  it  meets  the 
other  reciuirements  for  a  thoroughly  satisfactory  commercial 
arrangement  of  baffles.  It  develops  a  low  superheat  tempera- 
ture, which,  as  long  as  the  steam  is  thoroughly  dry,  is  consid- 
ered of  advantage  in  the  case  of  the  apparatus  in  use;  it  does 
away  with  inactive  and  dead  air  pockets,  which  is  immediately 
apparent  from  an  examination  of  Figs.  6  and  7;  it  presents 
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Fig.  9    Curves  Showing  Stack  and  Superheat  Temperatures 
IN  Deg.  Fahr.,  Cases  A,  B,  D,  Boilers  Nos.  1,  2  and  3 

an  arrangement  of  baffles  which  may  be  easily  blown  by  the 
soot  blowers,  and  with  this  arrangement  of  baffles  the  boiler 
stands  up  satisfactorily  to  considerable  overload. 

Recommendations  as  to  Further  Research 

While  the  principles  involved  in  these  tests  and  the  results 
brought  out  by  them  will  be  true  to  a  greater  or  less  degree 
in  the  case  of  all  boilers  of  similar  design,  it  would  probably 
be  well  before  adopting  a  certain  type  of  baffling  in  any 
boiler  to  conduct  a  series  of  tests  to  determine  such  details  as 
the  exact  distance  from  water  legs  to  baffles  and  the  effect  of 
various  arrangements  of  baffles  on  draft,  as  this  will  vary  for 


742 


HIGH  PRESSURE  AND  SUPERHEAT  IN  STEAM  PLANTS,  E.  BERG 


The  Journal 
Am.Soc.M.E. 


each  stack.  The  location  of  the  baffles  will  be  limited  to  some 
extent  by  the  fact  that  they  can  be  put  only  in  certain  courses 
of  tubes  that  are  accessible.  The  kind  and  quality  of  coal  used 
will  affect  the  results  obtained,  and  an  arrangement  of  baffles 
which  would  be  thoroughly  satisfactory  in  the  case  of  a  coal 
high  in  fixed  carbon  and  low  in  volatile  might  prove  unsatis- 
factory in  the  case  of  a  highly  volatile  coal.  The  grate  area 
and  depth,  the  height  of  the  bridge  wall,  the  size  of  the  com- 
bustion chamber  and  other  factors  will  enter  into  the  matter 
of  the  thorough  burning  of  the  coal.  Whatever  influence  these 
factors  may  have,  the  aiTangement  of  the  baffles  will  influence 
to  a  considerable  degree  the  matter  of  fuel  economj'. 

Conclusion 

The  high  evaporation  obtained  when  using  coal  averaging 
less  than  14,000  B.t.u.  per  lb.  indicates  that  the  boiler  practice 
as  a  whole  was  unusually  good.  In  one  instance  an  average 
efficiency  for  the  test  of  75.2  per  cent  was  obtained. 

While  the  etiieieney  obtained  during  these  tests  is  unusually 
high  as  compared  with  what  is  considei-ed  good  practice,  it  is 
to  be  noted  that  the  tests  recorded  are  merely  one  stage  of  a 
continuous  test  which  has  been  made  on  these  boilers  for  the 
past  nine  months  and  to  which  the  best  principles  of  boiler 
practice  have  been  ajjplied.  The  improvements  made  represent 
not  only  those  gained  by  a  study  of  the  theory  of  boiler 
practice,  but  those  gleaned  from  several  years  of  continuous 
boiler  testing  under  similar  conditions. 

The  improvement  over  these  nine  months  has  been  gradually 
noted  after  changing  of  grate  area,  height  of  bridge  wall, 
method  of  firing  and  aiTangement  of  baffles  to  suit  the  grade  of 
coal  used.  The  drums  and  tubes  are  kept  thoroughly  clean 
within  and  without,  air  leaks  of  all  kinds  are  carefully  avoided, 
the  boilers  are  equipped  with  Dutch  ovens  and  two  of  them 
are  protected  with  asbestos  covering.  The  firemen  are  thor- 
oughly trained,  work  eight-hour  periods,  and,  because  of  the 


similar  load  conditions  for  each  shift,  are  kept  constantly  on 
that  shift.  The  increased  efficiency  thus  brought  about  is  re- 
fiected  not  only  in  the  evaporation  per  pound  of  coal,  but  is 
corroborated  by  a  corresponding  decrease  in  pounds  of  coal 
per  kilowatt  of  output. 

One  of  the  priman'  reasons  for  the  installation  of  a  batt«ry 
of  three  500-hp.  boilers  rather  than  two  of  larger  capacity  was 
the  advantage  to  be  gained  in  the  matter  of  efficiency  when 
the  boiler  could  be  loaded  for  the  full  period  to  its  rated 
capacity  or  better.  A  glance  at  the  tabulation  of  boiler  tests 
(see  Table  1)  will  indicate  that  this  was  the  case  during  these 
tests. 

The  conduct  of  such  a  test  under  commercial  operating 
conditions  brings  into  it  certain  factors  beyond  the  control  of 
the  engineer.  At  first  blush  this  appears  to  be  a  disadvantage, 
but  when  it  is  considered  that  the  practical  problems  which  the 
engineers  must  face  are  invariably  influenced  by  unusual  con- 
ditions and  that  one  of  the  most  important  phases  of  engineer- 
ing practice  is  the  determination  of  these  conditions  and  the 
explanation  of  their  bearing  upon  the  problem  under  considera- 
tion, it  will  be  seen  that  such  a  test  under  operating  conditions, 
in  which  there  are  many  unforeseen  influences,  may  be  made  of 
more  value  than  a  laboratory-  test,  where  such  conditions  would 
probably  not  be  found.  Another  feature  to  be  considered  is 
that  an  expenditure  of  three  or  four  thousand  dollars  for  fuel 
and  labor  would  hardly  be  made,  even  if  justified  by  the  re- 
sults, except  imder  operating  conditions. 

The  conduct  of  such  a  series  of  tests,  while  a  tedious  under- 
taking, is  one  which  would  amply  repay  any  operating  engineer 
who  is  responsible  for  the  burning  of  a  large  amount  of  fuel. 
There  are  few  improvements  in  the  boiler  room  that  can  be 
made  at  comparatively  small  expense  which  offer  such  en- 
couraging jjossibilities  along  the  line  of  the  more  economical 
evaporation  of  water  as  the  arrangement  of  baffles  in  the 
boiler  flues  to  meet  best  the  definite  conditions  peculiar  to  any 
boiler  room. 


ADVANTACxES  OF   HIGH   PRESSURE   AND  SUPERHEAT  AS 
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THE  advantages  of  the  steam  turbine  as  a  prime  mover 
are  today  too  well  known  to  need  much  discussion.  It  is, 
however,  interesting  to  note  that  in  the  early  stages  of 
the  development,  when  the  thermodynamic  efficiency  was  only 
about  50  or  60  per  cent,  it  still  had  such  great  advantages 
over  its  competitor,  the  reciprocating  engine,  that  it  rapidly 
began  to  take  its  place.  The  chief  reason  for  this  is,  of  course, 
that  outside  of  its  mechanical  advantages  of  simple  rotation, 
it  could  advantageously  use  steam  at  the  lower  pressure  ranges, 
and  a  vacuum  of  28V2  in-  or  higher  is  now  called  for  as 
standard  by  larger  central  stations. 

The  development  of  the  steam  turbine  has  advanced  very 
rapidly,  the  designer  has  constantly  had  higher  efficiency  in 
view,  and  has  in  this  respect  succeeded  so  that  today  turbines 
are  in  operation  that  are  giving  a  thennod_\aiamie  efficiency  of 
almost  90  per  cent.     While  in  the  future  this  already   high 
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efficiency  may  be  improved  by  a  small  percentage,  we  will  have 
to  look  to  other  features  of  the  power  plant  for  further  gains 
in  fuel  economy.  Such  gains  can  be  made  by  increasing  the 
temperature  range  of  the  steam,  but  as  the  lower  range  is 
fixed  by  the  temperature  of  the  cooling  water,  the  gain  must 
be  made  by  going  to  a  higher  temperature  in  the  beginning  of 
the  cycle,  which  can  be  done  either  by  the  use  of  higher  steam 
pressure  or  by  the  application  of  superheat.  It  will  be  shown 
later  that  a  combination  of  both  will  give  the  best  results. 

Efficiency  of  a  Turbine 

The  thermodynamic  or  Rankine-cycle  efficiency  of  a  turbine 
is  the  ratio  of  the  mechanical  energy  taken  out  of  the  steam 
by  the  turbine  to  the  total  energy  in  the  supplied  steam  when 
this  steam  is  expanded  adiabatically  from  the  pressure  at  the 
throttle  valve  to  the  exhaust  pressure  in  the  turbine  casing. 
(Adiabatie  expansion  takes  place  when  the  lowering  of  the 
temperature  of  the  steam  is  done  entirely  by  extraction  of  work 
from  the  steam.) 

The  steam  consumption  of  a  turbine  when  connected  to  an 
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electric  generator  is  generally  stated  iu  pounds  of  steam  per 
kilowatt-hour,  and  is  the  amount  of  steam  required  to  deliver 
one  kilowatt  of  electrical  energy  for  one  hour. 

"  Theoretical  water  rate "  is  a  term  generally  used  in  all 
turbine  investigations,  and  is  the  ratio  of  one  kilowatt-hour 
expressed  in  foot-pounds  (2,654,000)  to  the  available  energy 
in  one  pound  of  steam  expressed  in  foot-pounds.  The  ratio, 
therefore,  between  the  theoretical  water  rate  and  tlie  actual 
measured  water  rate  gives  the  etBciency.  When  tlie  turbine 
is  connected  to  an  electric  generator  the  combined  eflScieney  of 
turbine  and  generator  is  generally  given. 

Formula  for  Calculation  op  Available  Energy 

The  foniiula  for  calculating  the  available  energy  of  steam 
expressed  in  foot-pounds,  either  dry  or  superheated,  when 
expanding  adiabatically  to  any  back  pressure,  is  seldom  found 
in  handbooks  or  textbooks,  and  when  such  formulae  are  found 
they  are  rather  complex  and  difficult  to  use.  The  formula 
can,  however,  be  made  very  simple  when  expressed  as  the  dif- 
ference between  the  total  heat  input  and  the  heat  left  in  the 
liquid  together  with  the  latent  heat  in  the  mixture  at  the  lower 
pressure.  The  formula  then  becomes : 
.\vailable  energy  in  ft-lb.  = 

778[H,  +  Cpt,— (g,  +  xr.)] 
wnere   H,  =  total  heat  of  saturated  steam  at  initial  pressure  p, 
Cf,  =  specific  heat  of  superheated  steam 
(,  =  deg.  fahr.  superheat  at  pressure  p, 
q..  =  heat  of  the  liquid  at  lower  pressure  p„ 
X..  =  quality  of  the  steam  at  pressure  p, 
r.  =  latent  heat  at  pressure  p... 
All  of  these  quantities  are  found  in  any  steam  table  except 
x„  (dryness  factor),  which  is,  however,  easily  calculated  from 
the   fact  that   the   entropy   is  constant   before   and   after   the 
expansion. 

Entropy  of  superheated  steam  is: 

r,,  log,  -L-  - 

Entropy  of  moist  steam  is : 


541 
'  1046.7 


(o.: 


'  '"^c  wl  +  HI  +  0.5739  -  0.0932  ) 


■<^. 


By  making  these  equal  and  solving  for  x,  there  results: 


X.,  = 


Cp  log. 


2",  +  *, 


fv+'^.-' 


T,  =  absolute  temi^erature  at  pressure  i\ 
T,  =  absolute  temperature  at  pressure  p.. 
(^,  =  entropy  of  water  at  pressure  p, 
<^.  =  entropy  of  water  at  pressure  p, 

Exaniiilc.  Find  the  available  energy  of  one  pound  of  steam 
when  expanding  from  2.50  lb.  gage  pressure,  with  2.50  deg.  super- 
heat, to  29  in.   vacuum,    (0.5  lb.  abs. ) 

Available  energy  =  778  [ff,  -|-  C^,U  —  (g,  -f  oer^)  1 

/fi  =  1202.3 

Cp  =  0.553 

U  =  250 

«=  =  4S 

jv  =  1046.7 

T, 


y^v  '°Se — T^  +  jT-  +  01  —  0= J 


T., 

Tx  =  461  -f  406.2  =  867.2 

ti  =  2.50 

j-i  =  821.0 

0  =  0.5739 

r..  =  1046.7 

T,  =  401  -f-  SO  =  541 

(j,,  =  0.0932 


=  10^46  7  (o-'"'''"'''  X  0.2546  -f-  0.947  -f  0.5739  —  0.0932) 
=  0..51C8  X  1..5085  =  0.812 
Dryness  factor  =  0.812 
Available  energy  = 
778  [1202.3  -I-  0.553  X  250  —  (48  +  0.812  X  1046.7)]  =  778 

X  444.3  =  346,000  ft-lb. 
I  Tiieoretioal  water  rate  per  Iw-hr.  =  2,654,000/346,000  =  7.67  lb.  1 


Gain  by  the  U.se  of  High  Steam  Pressure 

It  has  long  been  recognized  that  a  very  large  saving  in  fuel 
could  be  obtained  by  the  use  of  high  steam  pressure.  As 
early  as  1897  DeLaval  in  Sweden  supplied  all  the  power  for 
lighting  the  Exposition  of  Arts  and  Industries  in  Stockholm 
with  his  turbo-generating  sets  operated  from  boilers  of  his 
own  design,  using  over  1500  lb.  pressure.    The  units  used  were 
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Fig.  1     K.vtkopv-Temperature  Cukves 

naturally  small,  four  of  them  having  100  hp.  each  and  two  of 
them  50  hp.  each. 

Boiler  manufacturers  in  this  counti-y  are  today  prepared  to 
build  boilers  for  350  lb.  pressure  and  see  no  dilHculties  in 
going  to  500  lb.  or  even  higher. 

The  theoretical  gain  due  to  the  use  of  high  steam  pressure  is 
plainly  illustrated  in  Table  1,  in  which  ease  1  lb.  of  dry  steam 
at  200  lb.  pressure  expanded  to  28y2  in.  of  vacuum  is  consid- 
ered unity.  It  will  be  seen  that  by  raising  the  boiler  pressure  to 
only  500  lb.,  there  is  a  saving  in  fuel  of  14.43  per  cent.  In 
money  this  saving  would  amount  to  about  1200,000  a  year  in 
a  plant  burning  about  900  tons  a  day  with  coal  costing  $5  a 
ton. 

Theoretical  Gain  by  Superheat 

The  theoretical  gain  by  superheat  is  shown  by  Table  2, 
which  is  calculated  on  the  basis  of  an  initial  pressure  of  250  lb. 
gage  expanded  to  a  29  in.  vacuum.  It  will  be  seen  that  this 
gain  is  very  small,  being  only  2.9  per  cent  when  superheating 
up  to  300  deg. 

Practical  Gain  by  Superheat 

The  practical  gain  by  the  use  of  superheat  is  often  expressed 
by  saying  that  the  water  rate  is  reduced  1  per  cent  for  a  cer- 
tain number  of  degrees  of  superheat.  The  amount  of  this 
decrease  varies  with  turbines  of  different  design,  but  a  figure 
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frequently  used  is  1  per  cent  gain  in  water  rate  for  evei-y 
12.5  cleg,  of  superheat.  Column  5,  Table  2,  is  based  upon  this 
assumption. 

The  actual  net  gain  of  fuel  in  per  cent  is  therefore  shown 
by  column  8,  which  is  the  difference  between  column  7  and 
column  4.  It  will  there  be  seen  that  the  practical  gain  by 
superheat  is  about  two  and  a  half  times  as  great  as  the  theo- 
retical. The  reason  for  this  large  practical  gain  is  that  in  a 
well-designed  turbine  of,  say,  the  impulse  type,  the  magnitude 
of  the  total  losses  is  made  up  in  about  the  following  propor- 
tions when  dry  initial  steam  is  used : 

Per  Cent 
Loss  due  to  friction  in  nozzles  and  blades  and  windage  loss  of  disks  and  blades.      20 

Leakage  loss 3 

Rejected  energj-  (due  to  residual  steam  velocity) 3 

Bearings,  packings,  etc 1 

Total  losses 27 

EflBciency  of  turbine 73 

It  will  be  seen  that  the  first  item  is  by  far  the  most  important 
one,  and  it  is  this  item  which  is  reduced  by  the  use  of  super- 
heat.    The  use  of  200  deg.  superheat  will  reduce  the  friction 


Epect  op  Moisture  on  Friction 

A  great  many  fonnulse  and  cun'es  are  given  by  various 
authors  based  upon  experimental  and  theoretical  data  for  cal- 
culating the  friction  losses,  and  they  all  have  a  constant  which 
varies  according  to  the  conditions  of  the  steam.  Professor 
Moyer,  for  example,  in  his  book  on  steam  turbines  gives  a 
formula  for  rotation  losses  of  buckets  and  wheel  disks  in  which 
the  constant  C  is  as  follows : 


■ .Superheat,  deg.- 

100  50 

C=0.875  0.93 


0 
1.00 


• Per  cent  moisture » 

5  10  20 

1.08  1.25  2.00 


In  other  words,  the  friction  loss  is  twice  as  great  with  20 
per  cent  moisture  as  it  is  with  dry  steam. 

Effect  op  Throttling 

Throttling  of  di-y  steam  always  produces  superheat;  and  it 
has  often  been  said  for  this  reason  that  there  is  practically  no 
loss  due  to  throttling,  which  is  true  as  far  as  heat  is  con- 
cerned. There  is,  however,  a  considerable  loss  of  available 
energj'.  The  amount  of  superheat  obtained  by  throttling  is 
easilv  calculated  because  the  total  heat  before  and  after  throt- 
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THEORETICAL  GAIN  DUE  TO  THE  USE  OF  HIGH  STEAM 
PRESSURE 


Pressure  Lb.  Absolute 

Fig.  2     Cur^-es  Showing  Ratio  of  Available  B.  T.  U.  in  Steam 
TO  Total  Heat  in  Steam,  Feedwater  at  90  Deg.  Fahe. 

and  windage  loss  about  one  quarter  or  to  15  per  cent,  and  the 
total  loss  would  then  be  22  per  cent,  making  the  turbine  eflfl- 
ciency  78  per  cent.  This  reduction  is  effected  by  the  super- 
heat reducing  the  moisture  in  all  the  stages.  The  reduction 
is  best  shown  by  the  entropy-temperature  diagram,  Fig.  1. 
From  this  diagram  it  will  be  seen  that  starting  with  steam 
initially  dry  at  265  lb.  absolute  pressure  and  expanding  it 
adiabatically  to  29  in.  vacuum  through  a  turbine  of  100  per 
cent  efficiency,  would  result  in  steam  of  about  26.5  per  cent 
moisture,  whereas  if  the  steam  had  been  superheated  to  say 
250  deg.,  this  moisture  would  be  reduced  to  about  19  per  cent, 
a  reduction  of  almost  30  per  cent.  In  an  actual  turbine  this 
percentage  of  moisture  is  of  course  a  great  deal  lower,  depend-- 
ing  upon  the  efflcieney. 

Table  3  gives  approximately  the  condition  of  the  steam  in 
all  the  stages  of  a  ten-stage  turbine,  assuming  the  turbine  has 
80  per  cent  efficiency,  is  supplied  with  steam  at  250  lb.  gage 
pressure,  250  deg.  superheat,  and  is  exhausting  into  29  in. 
vacuum.  For  comparison  the  last  column  of  the  table  gives 
the  steam  condition  in  this  turbine  had  the  steam  been  initially 
dry. 
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TABLE  2  THEORETICAL  GAIN  DUE  TO  THE  USE  OF  SUPERHEAT 
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tling  is  the  same.     Assume  that  steam  at  200  lb.   absolute 
pressure  is  throttled  down  to  100  lb.  absolute  pressure: 
Total  heat  of  dry  steam  at  200  lb.  abs.  =  1198.1 
Total  heat  of  dry  steam  at  100  lb.  abs.  =  1186.3 
Assume  that  the  specific  heat  of  steam  is  0.5: 

1198.1  =  1186.3  -f  0.5  X  K'  or  «,  =  23.6  deg. 
The  available  energj-,  however,  assuming  that  the  steam  in 
both  cases  is  expanded  to  28.5  in.  vacuum,  is: 
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270,800  ft-lb.  with  200  lb.  pressure,  dry  steam 
240,200  ft-lb.  with  100  lb.  pressure,  23.6  deg.  superheat,  or 
a  loss  in  available  energy  of  about  11  per  cent. 

Gain  by  the  Combined  Use  of  High  Steam  Pressure  and 
Superheat 

High  steam  pressure  with  no  superheat  has  the  disad- 
vantage, as  will  be  seen  by  the  entropy  diagram,  of  producing 
more  moisture  throughout  the  turbine,  which  means  more 
friction.  It  is  therefore  advisable  to  combine  high  pressure 
with  superheat  so  as  to  produce  a  more  efficient  turbine. 

Fig.  2  shows  the  ratio  of  available  British  thermal  units  in 
steam  to  the  total  heat  in  the  steam,  with  feedwater  at  a  tem- 
perature of  90  deg. 

The  present  practice  in  power  plants  in  this  country  is  to 
use,  with  turbine  drive,  a  steam  pressure  of  200  lb.  gage  and 


table  3    condition  of  steam  in  the  various  stages  of  a 
ten-stage  turbine 

Assumptions;    Steam   pressure,  250  lb.  gage;  superheat.  250  deg.;  vacuum  at  ex- 
haust, 29  in.;  turbine  efficiency',  SO  per  cent. 
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ture  of 

Superheat, 

Per  cent 
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dry. 

Steam  chest 
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1 
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4.40 
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68 
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7 

4.7 

160 

4.0 

14.50 

8 

2.4 

133 

6.5 

16  00 

9 

1.1 

107 

8'.0 

17.30 

10 

0.5 

79 

10.5 

18,70 

about  150  deg.  superheat  (temperature  of  538  deg.),  with  a 
vacuum  of  28.5  in.  From  Fig.  2  it  will  be  seen  that  the  ratio 
of  maximum  available  heat  for  work  to  the  total  heat  is  only 
about  31.25  per  cent. 

Steam  temperatures  as  high  as  700  deg.  fahr.  are  now  used 
in  Europe,  which  with  a  steam  pressure  of  500  lb.  would  give 
233  deg.  superheat.  The  ratio  of  available  heat  for  work 
would  then  be  about  36.3  per  cent,  or  a  fuel  saving  over  the 
above  conditions  of  16  per  cent. 

Turbine  generator  sets  are  now  built  having  an  overall 
efiftciency  of  over  80  per  cent  including  generator  losses,  which 
with  a  boiler  efficiency  of  80  per  cent  would  give  an  efficiency 
from  fuel  amounting  to  36.3  X  0.80  X  0.80  =  23.25  per  cent. 
One  kilowatt-hour  =  3412  B.t.u.,  therefore  the  B.t.u.  required 
to  produce  1  kw-hr.  at  the  switchboard=3412/0.2325=14,600. 

On  the  other  hand,  had  800  lb.  pressure  and  800  deg.  tem- 
perature been  used,  the  efficiency  would  have  been  38.75  per 
cent ;  and  using  a  turbine  efficiency  of  85  per  cent  and  a  boiler 
efficiency  of  88  per  cent  (which  is  obtainable  with  liquid  fuel, 
forced  draft,  and  preheated  combustion  air),  a  kilowatt-hour 
could  be  obtained  by: 

38.75  X  0.88  X  0.85  =  29  per  cent,  or 

3412 

11,750  B.t.u.,  or 


0.29 
11,750 
19,000 


lb.  of  fuel  oil  =  0.62  lb. 


Diesel-engine  advocates  now  claim  a  consumption  of  about 
0.55  lb.  of  fuel  oil  per  kw-hr.,  but  with  a  fuel  about  50  per  cent 
higher  in  price  than  the  grade  of  fuel  which  can  be  satis- 
factorily burned  under  a  boiler.  It  will  thus  be  seen  that  when 
full  advantage  has  been  taken  of  the  various  processes  that 
are  used  in  transforming  the  energy  of  the  fuel  into  mechanical 
energy  through  the  medium  of  steam,  the  steam  process  com- 
pares quite  favorably  with  results  obtained  at  the  present  time 
with  internal-combustion  engines. 

The  conservation  of  our  fuel  resources  is  a  subject  which  is 
being  very  carefully  studied  by  all  power-plant  engineers  at 
the  present  time,  and  improvements  along  the  lines  that  have 
been  discussed  in  this  paper  are  now  receiving  serious  consid- 
eration. 

DISCUSSION 

In  the  discussion  following  the  presentation  of  the  paper 
a  number  of  questions  were  propounded  which  were  taken  up 
in  order  by  the  author  as  follows : 

Dr.  Thurston's  remark  to  the  effect  that  the  most  efficient 
all-round  superheat  would  be  that  which  would  give  dry  steam 
in  the  exhaust,  he  said,  was  correct  at  the  time  when  moderate 
steam  pressure  was  used  and  the  efficiency  of  the  prime  mover 
was  around  50  per  cent.  Assuming  however  an  efficiency  in 
the  prime  mover  of  80  per  cent,  200  lb.  steam  pressure,  and 
an  exhaust  pressure  of  281/2  in.  of  vacuum,  in  order  to  obtain 
dry  steam  at  the  exhaust  the  superheat  would  be  above  1000 
deg.  or  in  a  ten'itory  that  was  practically  unknown  at  the 
present  time. 

When  the  high-pressure  boiler  was  developed,  it  would,  in 
his  opinion,  be  smaller,  lighter,  and  cheaper  per  horsepower 
than  the  present  boilers. 

In  regard  to  the  question  of  moisture,  for  a  given  turbine 
efficiency  the  moisture  was,  of  course,  the  same  as  the 
theoretical.  If  in  practice  the  moisture  was  found  to  be  ex- 
cessive, it  must  be  caused  by  the  initial  condition  of  the  steam, 
either  having  less  superheat  than  assumed,  or  it  might  be 
cjuite  wet  when  entering  the  turbine. 

In  reply  to  the  question  whether  the  first  50  deg.  of  super- 
heat was  not  more  effective  than  the  last  50  deg.  of  the  200, 
he  would  say  that  it  was,  because  it  reduced  the  moisture  in 
the  high-pressure  end  of  the  turbine  where  the  friction  loss  is 
greatest.  Turbine  manufacturers  recommended  50  deg.  of 
superheat  because  it  was  easily  obtained  and  it  at  least  as- 
sured them  of  dry  steam  at  the  throttle.  Very  few  boilers 
gave  dry  steam  in  practice. 

In  regard  to  high  superheat  showing  a  great  saving  in  fuel 
with  reciprocating  engines,  it  was  to  be  remarked  that  records 
of  several  European  vessels  operating  with  steam  temperatures 
around  700  deg.  showed  that  the  saving  in  fuel  was  in  some 
of  them  as  high  as  17  per  cent  and  was  sufficient  to  pay  for 
the  cost  of  installing  the  apparatus  for  producing  superheat  in 
a  few  trips  across  the  ocean. 

As  to  the  inquiry  made  regarding  the. durability  of  packings, 
etc.,  at  the  higher  pressures  and  temperatures,  he  would  say 
that  in  all  probability  no  packing  would  be  used  in  the  piping 
system  and  all  joints  would  have  to  be  welded.  This,  however, 
should  not  raise  any  difficulty.  The  paper  had  been  primarily 
intended  to  point  out  the  direction  in  which  it  was  necessary 
for  all  to  work  in  order  to  improve  fuel  economy,  and  to  show 
that  the  advantages  derived  by  the  use  of  high  steam  pressure 
and  superheat  were  infinitely  greater  than  the  disadvantages 
due  to  the  few  practical  difficulties  which  had  to  be  over- 
come. 
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ANEAV  patented  system  of  regenerative  evaporation  has 
been  brought  out  recently  in  which  the  steam  economy 
of  multiple-effect  operation  is  obtained  with  a  single 
evaijorator  shell.  This  system  has  certain  other  unique  ad- 
vantages, and  it  may  be  applied  to  any  make  or  type  of 
evaporator.  A  brief  description  of  the  system  will  be  given 
together  with  some  of  the  test  results  obtained;  but  before 
doing  so,  the  ordinary  single-  and  multiple-effect  systems  will 
be  described. 


SiXGLE  AXD  Multiple-Effect  Evaporators 

The  simplest  method  of  evaporation  is  by  the  direct  applica- 
tion of  fire  as  diagrammatically  illustrated  in  Fig.  1.  The 
solution  to  be  evaporated  is  contained  in  evaporator  E,  the 
vapor  distilled  off  is  condensed  in  condenser  C,  and  the  con- 
densed vapor  is  collected  in  tank  T.  Evaporation  takes  place 
under  atmospheric  pressure  and  consequently  at  212  deg.  fahr. 
unless  valve  T'  be  partly  closed  to  throttle  the  flow  of  vapor 
to  condenser  C. 

If  evaporator  E  ha.s  not  been  designed  with  sufficient  dis- 
engaging surface  or  ample  vapor  space,  or  if  proper  baffles 
are  not  provided,  priming  or  the  carrying  over  of  particles  of 
solution  with  the  vapor  will  occur  at  atmospheric  pressure. 
This  priming  may  often  be  eliminated  by  operating  at  5  lb. 
gage  or  higher  tor  the  rea.son  that  the  volume  of  the  vapor  is 
thus  considerably  reduced.  For  example,  the  volume  of  1  lb. 
of  water  vapor  at  5  lb.  gage  is  about  25  per  cent  less  than 
at  atmospheric  pressure. 

A  considerable  improvement  in  operation  results  by  heating 
evaporator  E  with  steam  from  a  boiler  B,  see  Fig.  2,  thus 
providing  a  more  readily  controlled  source  of  heat  which  is 
less  liable  to  injure  the  evaporator  E  or  its  contents.  The 
condensed  steam  is  collected  at  S.  Fig.  2  also  shows  the  appli- 
cation of  a  pump  P  to  produce  a  vacuum  in  evaporator  E  and 
thus  carry  on  the  evaporation  at  a  temperature  less  than  212 
deg.  in  cases  where  a  better  product  is  obtained  thereby. 

To  maintain  the  evaporation  in  the  single-effect  plant  shown 
in  Fig.  2,  somewhat  more  than  one  pound  of  steam  must  be 
supplied  evaporator  E  for  each  pound  of  water  vapor  dis- 
tilled off  to  condenser  C.  The  ratio  of  steam  to  vapor  varies 
but  slightly  with  the  steam  and  vapor  pressures,  but  is  greatly 
affected  by  the  solution  feed  temperature.  It  is  also  affected 
by  radiation  from  the  evaporator  and  by  loss  of  beat  in  the 
hot  solution  which  must  be  discharged  when  the  concentration 
within  the  evajjorator  reaches  the  limiting  value.  For  sea- 
water  evaporators,  the  loss  due  to  radiation  and  blow-down  is 
covered  by  assuming  it  equal  to  5  per  cent  of  the  heat  supplied 
in  the  steam."  Assuming  an  initial  steam  pressure  of  125  lb. 
gage  and  atmospheric  vapor  pressure,  it  may  readily  be  shown 
that  the  weight  of  steam  supplied  per  pound  of  vajjor  pro- 
duced is  reduced  from  about  1.20  lb.  with  a  feed  temperature 
of  80  deg.  fahr.  to  about  1.05  lb.  with  a  feed  temperature  of 
210  deg.     Many  methods  of  preheating  the  solution  have  been 


•  Mechanical  Engineer,  U.  S.  Naval  Engineering  Experiment  Station. 
Meni.Am.Soc.M.E. 

•  See  Salt-Water  Evaporators,  Calculation  of  Blow-Down  Loss,  Heat 
Balance,  Etc.,  by  Wm.  L.  De  Baufre,  Journal  of  the  American  Society 
of  Naval  Engineers,  November,  1915. 

Abstract  of  a  paper  presented  at  a  meeting  of  tbe  Baltimore  Sec- 
tion of  The  .A.mericax  Society  of  Mechaxic.4l  Engineers,  November 
7,  1917. 


proposed  and  used,  the  most  common  probably  being  with 
exhaust  steam  from  the  evaporator  feed  pump. 

Any  further  improvement  in  the  steam  economy  of  evapora- 
tors has  been  gotten  in  the  past  by  resorting  to  the  multiple- 
effect  arrangement.  Referring  to  Fig.  2,  steam  from  boiler  B 
is  supplied  to  the  steam  jacket  of  the  first  effect  E,  but  the 
\apor  produced  in  E,  instead  of  passing  to  condenser  C,  is 
condensed  in  the  steam  jacket  of  a  second  effect.  Similarly, 
the  vapor  produced  in  the  shell  of  the  second  effect  is  con- 
densed in  the  steam  jacket  of  a  following  effect,  and  so  on 
until  finally  the  vapor  from  the  last  effect  is  condensed  in 
condenser  C.  On  the  assumption  that  1.20  lb.  of  steam  or 
vapor  must  be  supplied  each  effect  for  the  evaporation  of  1  lb. 
of  vapor  therein,  the  relative  steam  economies  in  Table  1  are 
obtained  for  multiple-effect  evaporators.- 

An  inspection  of  Table  1  shows  that  very  little  additional 
saving-  in  steam  results  by  adding  effects  beyond  the  fourth; 
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Fig.  1    Simple  Method  of  Evaporation  by  Dikect  Application 

OF  Fire 

in  fact,  most  multiple-effect  plants  are  limited  to  three  or  four 
effects  with  their  complicated  arrangements  of  piping,  vnlves, 
traps,  etc. 

The  New  Kegenerative  Evaporative  System 

The  essential  feature  of  the  new  regenerative  evaporative 
system  which  has  been  developed  by  the  Regenerative  Evapo- 
rator Company,  of  Baltimore,  Md.,  is  a  liighly  efficient  steani- 


Fici.  2     Method  of  Evapor.\tion  in   which   Evaporator  E  is 
Heated  with  Steam  from  Boiler  B 

TABLE  1     i;eiat;ve  ecoxomy  of  multiple-effect 
e\aporators 
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0.34 

72 

,■; 

6 

0.30 

75 

3 

746 


September 
1918 


NEW  SYSTEM   OF  REGENERATU]-:  EVAPORATION',   W 


DE   RAIFRE 


747 


jet  compressoi-  known  as  the  "  JetHo  "  eompressor  and  shown 
in  Fig.  3.  When  applied  to  an  evaporator  in  the  manner 
represented  in  Tig.  4.  the  steam  economy  of  a  multiple-effect 
plant  is  attained  with  a  simplicity  of  operation  even  greater 
than  that  of  the  ordinary  single-effect  plant. 

Referring  to  Fig.  3,  S  is  connected  to  the  high  pressure 
steam  main,  T  to  the  vapor  pipe  from  the  evaporator  shell 
and  E  to  tlie  steam  jacket  or  more  usually  the  steam  coils 
within  tlie  cvajiorator  sliell.  as  represented  in  Fig.  4.  With 
valve  3  closed  and  valve  2  open,  the  steam  entering  at  A'  ])assps 


Fig.  .3     Tnic  Jetfi.o  Compressok 

through  a  strainer  in  the  head  A  and  expands  through  nozzles 
in  the  compressor  body  B.  At  the  outlet  of  the  nozzles  the 
steam  by  reason  of  its  high  velocity  entrains  a  certain  amount 
of  vapor  drawn  from  the  evaporator  through  opening  V.  The 
conmaingled  steam  and  vapor  are  compressed  in  a  diffuser 
tube,  also  in  the  body  B  of  the  compressor,  and  are  discharged 
through  E  into  the  steam  coils  of  the  evaporator  with  a 
pressure  higher  than  the  vapor  pressure  within  the  evaporator 
shell  but  lower  than  the  initial  steam  pressure.  Part  of  the 
vapor  produced  within  tlie  evaporator  shell  passes  directly  to 
the  distiller  condenser  in  the  usual  manner.  The  relative 
amounts  of  entrained  and  non-entrained  vapor  per  pound  of 
steam  depend  upon  the  design  of  the  compressor  and  the 
temperature  of  the  solution  fed  to  the  evaporator. 

With  valve  2  closed  and  valve  3  open,  the  steam  bypasses 
the  compressor  and  is  supplied  directly  to  the  steam  coils 
within  the  evaporator  shell  in  the  usual  manner.  An  orifice 
in  plate  C,  however,  limits  the  flow  of  steam  at  the  pressure 
available  to  that  required  for  producing  the  maximum  safe 
capacity  of  the  evaporator. 

The  gage  G  not  only  indicates  the  pressure  of  the  steam 
supplied  but  also  the  steam  consumption  of  the  evaporator 
with  either  the  eomjiressor  or  the  bypass  orifice  in  use.  The 
inner  scale  is  graduated  to  show  the  steam  pressure  in  pounds 
per  square  inch  gage.  The  outer  scale  is  graduated  to  the 
capacity  at  which  the  evaporator  is  working,  and  when  the 


reading  is  multiplied  l)y  a  suitable  constant,  it  gives  the  steam 
flow  in  pounds  iier  hour. 

The  relation  between  the  compressor  and  the  evaporator  is 
shown  diagrammatically  by  Fig.  5  on  which  have  been  entered 
tlie  data  from  a  test  run.  The  design  of  the  compressor  was 
such  as  to  consume  147.8  lb.  of  steam  per  hour  at  175  lb. 
gage  pressure.  The  vapor  pressure  of  5  lb.  gage  witliin  the 
evaporator  shell  was  maintained  by  throttling  the  flow  of 
non-entrained  vapor  to  the  distiller  condenser.  The  efficiency 
of  the  compressor  and  the  efficiency  of  the  evaporator  heating 
surface  were  then  such  as  to  set  up  a  temperature  difference 
between  shell  and  coils  of  16.8  deg.  fahr.  with  208.2  lb.  of 
vapor  entrained  in  the  147.8  lb.  of  steam,  making  35C  lb.  of 
commingled  steam  and  vapor  to  be  condensed  in  the  coils. 
There  were  produced  in  all  323.8  lb.  of  vapor,  of  which  115.6 
\\>.  passed  to  the  distiller  condenser. 

The  data  of  Fig.  5  have  been  reduced  to  the  basis  of  1  lb. 
of  vapor  in  Fig.  6,  and  the  corresponding  numbers  of  heat 
units  have  been  entered  thereon.  From  the  standpoint  of  the 
evaporator  alone,  the  performance  is  usual  for  a  feed  tempera- 
lure  of  200  deg.  fahr.,  1.10  lb.  of  commingled  steam  and  vapor 
being  required  to  produce  1  lb.  of  vapor.  The  function  of  the 
compressor  was  to  make  up  0.64  lb.  of  this  mixture  with  en- 
trained vapor,  thus  reducing  the  steam  to  0.46  lb.  The  appli- 
cation of  this  compressor  has  thus  saved  58  ])er  cent  of  the 
steam  that  w-ould  have  been  required  without  it. 

Test  Results 

The  above  data  were  obtained  in  a  test  made  by  Mr.  M.  C. 
Stuart  at  the  U.  S.  Naval  Engineering  Experiment  Station, 
Annapolis.  Md.,   tlie  results   of  which   were  summarized   and 
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|)ublished  in  the  Journal  of  tlie  American  Society  of  Naval 
Engineers  for  February  1918.  [See  abstract  in  The  Journal, 
May  1918,  pp.  245-247. — Editor.]  While  the  compressor  used 
was  designed  for  20  sq.  ft.  of  heating  surface  in  the  evaporator 
and  for  an  initial  steam  pressure  of  175  lb.  gage,  the  test 
covered  the -performance  with  10  to  30  sq.  ft.  installed  and 
with  a  range  of  initial  steam  pressure  from  100  to  250  lb. 
gage. 

The   tabulated   results   ol    this   test   showed   that   the   steam 
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economy  was  practically  constant  with  a  given  evaporator 
over  the  wide  range  of  steam  pressures  covered  (averaging 
0.047  lb.  steam  per  lb.  of  total  vapor  with  20  sq.  ft.  of  heating 
surface  installed);  and  further,  that  the  capacity  produced 
was  nearly  proportional  to  the  steam  pressure  (absolute). 
Hence  the  capacity  of  tliis  regenerative  system  can  be  con- 
trolled without  materially  affecting  its  efficiency  simply  by 
throttling  the  steam  supply. 

One  advantage  of  this  regenerative  system,  however,  is  that 
the  compressor  can  be  designed  for  the  desired  capacity  at 
the  steam  pressure  available,  tlnis  eliminating  the  necessity 
of  carefully  regulating  the  steam  supply.  On  naval  vessels, 
the  automatic  pressure-reducing  ami  regulating  valve  which 
it  has  been  customary  to  install,  may  be  eliminated  when  the 
compressor  described  is  used. 

Overload  capacity  at  reduced  efficiency  is  provided  by  the 
bypass,  the  orifice  in  which  may  be  of  such  size  as  to  pass  at 
the  available  pressure  the  quantity  of  st^am  required  to  pro- 
duce the  maximum  safe  capacity  of  the  evaporator.  Since  a 
careless   attendant    cannot    operate   the   evaporator   above   its 
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safe  capacity,  the  purity  of  the  fresh  water  obtained  is  assured. 
The  operation  of  the  evaporator  is  simplified  by  the  applica- 
tion of  such  a  compressor  to  the  maiutainanee  of  the  proper 
solution  level  within  a  single  shell. 


process  must  of  course  be  continued  until  the  desired  concentra- 
tion is  attained.  In  the  evaporation  of  sea  water,  however, 
the  limiting  concentration  or  sahnity  of  the  brine  within  the 
evaporator  is  determined  by  the  danger  of  priming  and  the 
fonnation  of  scale  and  should  not  be  permitted  to  exceed  3/  32. 
A  greater  salinity  is  prevented  either  by  a  continuous  or  an 
intermittent  blow-down.  In  the  former  case,  the  feed  and  blow- 
off  valves  are  so  regulated  as  to  maintain  a  constant  salinity 
of  3/32.  In  the  latter  ease,  the  contents  of  the  evaporator  are 
completely  discharged  when  the  salinity  reaches  3/32  and  the 
shell  refilled  to  the  working  level  with  sea  water.  The  latter 
method  is  recommended  for  use  with  the-  compressors  described 
by  reason  of  the  greater  average  effleiency  of  the  heating 
surface  and  the  cracking  of  the  scale  as  explained  below.  Also, 
a  schedule  of  blowing  down  can  be  worked  out  and  followed 
without  the  necessity  of  taking  salinometer  readings. 

As  the  evaporation  of  a  solution  proceeds,  especially  of  sea 
water,  the  heating  surfaces  become  coated  with  scale.  Certain 
recent  types  of  evaporators  are  so  aiTanged  that  the  scale  may 
be  cracked  off  the  heating  surface  without  opening  the  evap- 
orator.    This  is  accomplished  by  first  turning  off  the  steam 
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Fig.  6     Heat  Balance  of  Regenerative  Evaporation  System 

supply,  blowing  out  the  evaporator  contents,  refilling  to  the 
operating  level  with  cold  brine,  and  finally  suddenly  admitting 
steam  again.  Difficulty  with  scale  is  reduced  by  operating  with 
a  low  concentration,  a  low  temperature  and  a  small  tempera- 
ture difference. 


Operatiox  of  Evaporators 

Several  points  in  the  operation  of  evaporators  which  must 
be  observed  are:  freeing  the  steam  coils  of  air;  blowing  down 
the  concentrated  solution;  and  scaling  the  coils. 

In  all  appai-atus  heated  by  ctmdensing  steam,  air  and  other 
non-condensable  gases  collect  at  the  bottom  of  the  steam  space 
for  the  reason  that  air  is  about  50  per  cent  denser  than  dry 
saturated  steam  of  the  same  pressure  and  temperature.  Air 
cocks  should  therefore  be  provided  on  all  evaporators  near  the 
point  where  the  condensed  steam  leaves,  as  indicated  at  6  in 
Fig.  4.  This  air  cock  should  always  be  open  to  allow  a  per- 
ceptible escape  of  vapor  during  the  operation  of  the  evap- 
orator; otherwise,  the  steam  coils  will  become  air  bound  and  the 
capacity  of  the  evaporator  reduced. 

As  evaporation  continues  in  an  evaporator,  the  concentration 
of  the  solution  increases  with  a  consequent  reduction  in  the 
efficiency  of  the  heat-transfemng  surface.  Where  the  object 
of  evaporation  is  to  secure  a  product  of  a  given  density,  the 


Evaporator  Design 

The  st€am  economy  of  the  ordinary  single-effect  or  multiple- 
effect  plant  is  practically  independent  of  the  design  of  the 
individual  shells.  The  capacity,  durability  and  ease  of  opera- 
tion, however,  are  ^^tally  affected  by  the  design,  so  that  dif- 
ferent designs  have  been  developed  by  experience  for  various 
classes  of  work.  Some  of  the  important  points  to  be  con- 
sidered in  design  are :  arrangement  of  steam  space  to  produce 
a  flow  of  steam  across  the  heating  surface  and  sweep  away 
air  and  other  non-condensable  gases;  arrangement  of  the  solu- 
tion space  to  produce  if  possible  a  circulation  of  the  solution 
across  the  heating  surface;  sufficient  volume  of  solution  space 
to  give  a  reasonable  period  between  blow-downs ;  sufficient  dis- 
engaging surface  and  vapor  space  to  permit  gravity  separa- 
tion of  liquid  from  the  vapor;  placing  of  baffles  so  that  the 
velocity  of  the  vapor  will  be  decreased  rather  than  increased 
to  aid  the  separation  by  inertia  of  the  liquid  from  the  vapor 
when  the  direction  of  flow  is  changed.     With  a  Jetflo  com- 
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pressor  installed,  the  steam  economy  of  the  combination  as 
well  as  the  capacity  is  affected  by  the  design  of  the  evap- 
orator. 

Applications 

The  application  of  a  steam-jet  compressor  of  the  type  con- 
sidered to  the  ordinary  single-effect  plant  reduces  the  steam 
consumption  by  one-half  and  more,  and  the  capacity  obtainable 
depends  upon  the  amount  and  efficiency  of  the  heating  surface 
installed  in  the  evaporator.  There  is  always  obtainable,  how- 
ever, the  original  maximum  capacity  of  the  evaporator  by 
means  of  the  bypass.  The  compressor  adds  little  weight  and 
occupies  practically  no  additional  space.  It  is  noiseless  in 
operation,  has  no  moving  parts  and  retains  its  initial  efficiency 
indefinitely.  It  makes  for  simplicity  and  safety  in  operation. 
The  steam  consumption  of  the  evaporator  and  capacity  at 
which  it  is  working  are  indicated  at  all  times. 

In  comparison  with  a  multiple-effect  plant,  the  same  steam 
economy  is  obtained  by  applying  a  jet  -compressor  to  a  single 
shell.  This  shell  can  be  operated  at  atmospheric  pressure; 
while,  in  a  multiple-effect  plant,  the  several  shells  must  be  of 
sufficient  strength  to  withstand  the  high  vapor  pressures  to 
which  they  are  subjected.  In  the  regenerative  plant  only  one 
solution  level  need  be  attended  to,  unless  it  is  considered  desir- 
able to  divide  the  plant  into  two  shells  either  of  which  may 
be  operated  at,  say,  quadruple-effect  steam  economy  in- 
dependently of  the  other  shell. 

On  naval  vessels,  particularly  destroyers,  where  two  evap- 
orators are  installed  for  double-effect  operation,  the  installation 
of  these  compressors  enables  either  evaporator  to  be  operated 
at  triple-effect  effieiency  independently  of  the  other  evaporator. 
For  a  capacity  of  7500  gal.  per  day  this  amounts  to  a  saving 
on  each  destroyer  of  approximately  100  gal.  of  fuel  oil  per 
day  in  comparison  with  double-effect  operation,  and  400  gal. 
in  comparison  with  single-effect  operation.     On  many  of  the 


present  naval  vessels,  the  fidl  rated  capacity  of  the  evapora- 
tors can  be  obtained  with  such  compressors  operating  at  triple- 
effect  eflSeiency. 

On  merchant-marine  vessels  it  is  usual  to  install  one  evapo- 
rator only  for  make-up  feed.  The  installation  of  a  Jetflo 
compressor  reduces  the  amount  of  coal  burned  for  this  pur- 
pose by  50  per  cent  and  more.  On  some  vessels  it  has  been 
customary  to  carry  100  to  200  tons  of  fresh  water  for  make-up 
feed  and  not  to  use  the  evaporator.  To  produce  100  tons  of 
fresh  water  with  an  evaporator  equipped  with  the  compressor 
described  would  require  approximately  7  tons  of  coal.  It  is 
questioned  whether  more  than  7  tons  of  coal  are  not  burned 
to  carry  100  tons  of  make-up  feed  3000  miles  across  the 
Atlantic.  With  weighty  material  such  as  coal  and  metals,  the 
total  cargo  is  limited  by  weight  and  not  by  the  volume  of  the 
cargo  space:  hence  the  absence  of  100  tons  of  make-up  feed- 
water  would  enable  the  carrying  of  just  that  additional  amount 
of  cargo. 

In  many  steam-generating  plants  the  question  of  securing 
pure  make-up  feedwater  is  an  acute  one,  particularly  where 
superheaters  are  used.  The  least  amount  of  sediment  carried 
over  by  the  moisture  in  the  steam  is  deposited  on  the  super- 
heater surfaces.  The  use  of  evaporators  equipped  with  Jetflo 
compressors  insures  the  purest  obtainable  make-up  feedwater 
with  minimum  expenditure  of  fuel  to  obtain  it. 

For  the  evaporation  of  milk  and  similar  materials  requiring 
narrow  ranges  of  temperature  operation  and  consequently  low 
temperature  differences,  these  compressors  are  peculiarly 
adapted.  The  evaporation  can  be  carried  out  at  any  desired 
temperature  above  or  below  that  corresponding  to  atmospheric 
pressure,  and  with  high  steam  economy  and  great  simplicity  in 
operation.  They  can  be  readily  applied  to  evaporators  now 
in  operation  with  but  slight  changes  in  the  piping  only.  They 
are  also  suitable  for  operation  with  any  make  or  type  of 
chemical  evaporator  in  which  the  object  of  the  evaporation  is 
the  concentration  of  the  product. 


THE  PUBLIC  INTEREST  AS  THE  BEDROCK  OF  PROFESSIONAL 

PRACTICE 

Enlivening  Discussion  of  Mr.  Cooke's  Paper  at  the  Spring  Meeting  on  the  Responsibihties  and 

Obhgations  of  Engineers  and  Their  Organizations,  with  a  Summary  of  the 

Objects  of  Various  Professional  Societies 


A  discussion  at  the  Spring  Meeting  ivhich  evoked  a  great  deal 
of  interest  uas  that  upon  the  paper  by  Morris  L.  Cooke  on  The 
Public  Interest  as  the  Bedrock  of  Professional  Practiced  This 
paper  consists  mainly  of  a  review  of  the  statements  of  purposes  of 
various  engineering  and  other  professional  organizations,  as  em- 
bodied in  their  constitutions  or  codes  of  ethics.  The  specific  pur- 
pose of  the  author  was  to  determine  what  has  been,  and  is  now, 
the  attitude  of  engineering  organizations  toivard  the  public  in- 
terest. By  this  means  he  sought  to  develop  the  engineer's  concept 
of  his  public  relationships  and  responsibilities  as  contrasted  with 
such  relatively  minor  obligations  as  those  to  the  profession  of 
engineering,  to  a  client,  to  fellow-engineers,  and  to  himself. 


T 


HE  Author,"  in  presenting  his  paper  at  the  meeting, 
referred  to  features  typical  of  the  codes  of  the  various 
engineering  societies.     These  usually  include  references 
to  an  engineer's  relations  to  his  firm  and  his  clients;  his  rela- 

^  Published  in  The  Jocknal  for  May  1918,  page  382. 
-  Washington    Representative,    U.     S.    Shipping    Board,    Emergency 
Fleet  Corporation,  Washington,  D.  C.     Mem,.\m.Soc.lI.E. 


tionship  to  his  fellow  engineers;  the  maintenance  of  the  stand- 
ards of  the  profession;  and  some  other  requirements,  as,  for 
example,  a  deprecation  of  advertising. 

In  our  own  code  we  have  introduced  a  section  relative  to 
the  engineer's  relations  to  the  public  which  slightly,  though 
not  materially,  modifies  and  enlarges  the  scope  of  the  codes  as 
usually  drafted.  The  significant  statement  in  the  A.S.M.E. 
code,  however,  is  that  the  engineer  should  consider  the  pro- 
tection of  clients'  or  employers'  interests  his  first  obligation 
and,  therefore,  avoid  every  act  that  could  be  considered  as  in 
any  way  contrary  to  his  duty. 

In  contrast  are  the  principles  of  professional  practice  of  our 
professional  brothers,  the  architects,  which  decree  that  the 
architect  should  not  engage  in,  nor  encourage,  any  practice 
contrary  to  law  or  hostile  to  the  public  interests,  even  under 
his  client's  instructions;  for,  as  he  is  not  obliged  to  accept  a 
given  piece  of  work,  he  cannot,  by  pleading  that  he  has  but 
followed  his  client's  instructions,  escape  the  condemnation  at- 
taching to  his   unethical  or   unlawful   acts. 
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The  medical  profession  has  foi-  its  prime  object  the  service 
it  can  render  to  humanity.  Reward  or  financial  gain  should  be 
a  subordinate  consideration.  In  choosing  this  profession,  an 
individual  assumes  an  obligation  to  conduct  himself  in  accord 
with  its  ideals.  The  following  is  from  tlie  code  of  the  medical 
profession : 

"  Physicians  should  warn  the  public  against  the  devices 
practiced  and  the  false  pretenses  made  by  the  charlatans,  which 
may  cause  injury  to  health  and  loss  of  life  '' — a  very  emphatic 
statement.  We  find  the  same  idea  in  the  lawyers'  code,  which 
ends  as  follows:  "Above  all,  a  lawyer  will  find  his  highest 
honor  in  a  desened  reputation  for  fidelity  to  private  trust 
and  to  public  duty  as  an  honest  man  and  as  a  patriotic  and 
loyal  citizen." 

■'  Unfortunately,"  the  author  said,  ''  my  experience  as  an 
engineer  and  as  a  public  ofificial  has  given  me  the  best  of 
reasons  for  believing  that  this  spirit  is  not  representative  of 
the  engineering  ethics  of  today." 

High    National    Standards   Depend   on    High    Individual 
Standards 

Bringing  the  matter  onto  a  national  basis,  he  said  that 
recently  in  reading  the  life  of  John  Fiske'  he  had  found  the 
following  significant  quotation  relative  to  the  moral  principles 
of  the   Civil   War: 

President  Lincoln,  by  the  summer  of  1862.  had  come  to  see  that 
the  war  as  it  had  been  conducted  by  the  Administration  had  no 
clearly  defined  moral  issue  baclc  of  it,  and  that  he  could  no  longer 
find  justification  in  continuing  such  a  terrible  conflict  as  he  was 
waging  against  the  people  of  the  Southern  States  on  the  sole  issue 
of  an  intei-pretation  of  the  Constitution.  He  saw  the  necessity, 
for  the  salvation  of  the  Nation,  of  getting  the  issue  squarely  on  its 
merits  as  a  moral  issue — a  conflict  between  the  idea  of  freedom 
and  the  idea  of  slavery,  and  then  uniting  the  moral  and  political 
forces  of  the  North  in  support  of  this  policy. 

To  this  end  he  moved  on  his  own  initiative ;  and  one  of  the 
finest  chapters  in  all  statesmanship  is  the  history  of  his  skill,  his 
patience,  his  wisdom,  his  faith  in  rousing  the  dominant  moral 
feeling  of  the  North  and  focussing  it  in  support  of  his  Proclamation 
of  Emancipation. 

Similarly,  the  speaker  believed  that  the  successful  prosecu- 
tion of  the  present  war  would  be  largely  a  cjuestion  of  our 
ability  to  keep  it  where  President  Wilson  had  placed  it, 
namely,  on  high  moral  ground.  This  is  not  the  work  of  one 
man,  but  of  all  the  people.  It  is  our  work  in  all  our  rela- 
tionships, whether  they  be  those  of  town  life,  church  life,  or 
professional  life.  In  this  hour  of  real  national  peril,  can  we 
do  less  than  write  into  our  code  that  from  this  day  forth  it  is 
unprofessional  for  an  engineer  to  safeguard  any  private  or 
special  interest  at  the  sacrifice  of  public  welfare"?  Do  we  seek 
power,  influence,  prestige,  opportunities?  These  and  more 
will  come  when  we  provide  for  our  profession  this  moral 
leadership. 

Now  is  the  Time  for  Code  Revision 

Fred  J.  Miller'  (written).  I  think  the  actual  attitude  and 
practice  of  our  members  with  regard  to  public  service  are  far 
in  advance  of  our  code. 

If  American  citizenship  means  anything,  it  means  that  no 
citizen  can  honorably  take  part  in  work  that  he  knows  to  be 
against  the  public  interest,  and  that  principle  applies  to 
engineers,  as  well  as  to  doctors,  lawyers  and  arcliitects. 


Now,  when  so  many  are  making  sacrifices  for  the  general 
good,  not  only  of  our  own  country  but  of  the  whole  world, 
would  seem  to  be  the  jjroper  time  to  rewrite  our  code  in  the 
spirit  of  the  times. 

Richard  A.  Feiss'  (written).  Today  every  calling  involves 
■special  knowledge  and  special  training  and  the  men  pursuing 
these  callings  in  the  field  or  in  the  workshop  must  view  their 
work  as  professional  work;  for  each  calling  is  today  a  profes- 
sion. The  majority,  moreover,  of  these  new  professions  are 
to  be  classified  under  the  head  of  "  engineering."  The  men 
pursuing  them  are  by  every  right  eligible  to  membership  in 
the  engineering  societies.  The  vast  majority  of  all  these  "  en- 
gineering professions "  are  dealing  more  and  more  concretely 
and  specifically  with  the  handling  of  organized  human  effort. 
Tliis  involves  social  and  other  problems  inherently  of  public 
interest. 

We  have,  all  learned  during  the  years  of  the  war  at  least 
one  thing — that  no  man  or  group  of  men  are  a  law  unto  them- 
selves. A  man's  rank  or  the  rank  of  any  association  or  group 
of  men  is  no  longer  to  be  judged  by  the  amount  of  worldly 
goods  he  may  jiossess,  or  the  amount  of  knowledge,  or  the 
accident  of  birth,  but  solely  by  the  quantity  and  quality  of 
service  to  the  common  good.  It  is  therefore  necessary  that 
a  society  of  professional  men  such  as  this  take  the  leadership 
in  making  its  prime  object  the  setting  up  of  standards  for  the 
profession  and  the  development  of  a  membership  whose  object 
is  first  of  all  the  best  service  in  both  quality  and  quantity  to 
the  public  interest. 

H.  J.  Macintire"  (written).  We  are  living  in  an  era  of 
change.  Ante-bellum  conditions  both  in  the  material  and 
spiritual  world  are  probably  gone  forever  and  when  the  war 
ends  we  must  face  a  period  of  reconstruction.  In  this  new 
time  about  to  dawai  the  heavy  national  debts  will  have  to  be 
assumed  by  the  rich  whose  wealth  will  thus  be  depleted,  while 
the  increased  wage  of  labor  is  automatically  raising  the 
material  level  of  the  mass  of  labor. 

Standing-  between  these  two  classes,  materially  speaking,  is 
the  professional  man,  who  will  have  a  chance  such  as  he  has 
never  had  before.  Having  maintained  a  position  at  neither  of 
the  extremes  of  society,  he  will  be  in  a  position  for  calmer 
judgments,  for  firmer  progress.  He  will  be  called  upon  for 
leadership,  but  he  can  make  his  position  enviable  and  assume 
tliis  leadership  deservedly  only  by  such  conduct  as  will  com- 
mand the  esteem  and  confidence  of  the  public  and  the  respect 
of  his  fellow-engineers. 

The  engineer,  in  common  with  every  person  of  wlucation 
and  sensibility,  should  be  guided  by  the  spirit  of  the  law 
instead  of  by  a  slavish  adherence  to  the  letter.  And  surely  it 
is  not  too  much  to  ask  that  The  American  Society  of  Mechan- 
ical Engineers  take  the  lead  in  demanding  tliis  broader  ideal 
by  so  framing  its  code  that  every  member  of  the  society  will 
be  under  pressure  as  a  member  (as  well  as  an  individual)  to 
consider  the  interest  of  the  community  to  be  his  greatest  re- 
sponsibility. 

Suggestions  for  Code  Revision* 

John  B.  Mayo^  (written).  I  have  read  Mr.  Cooke's  paper 
and  greatly  admire  its  spirit.     I  find  nothing  to  criticise  ami 


'  .John  Fiske,  Life  and  Letters,  by  Joliu  Spencer  Clark,  vol.  1,  p.  ISU. 
-  Major,  Ordnance  Reserve  Corps,  Ordnance  Department,  Rock  Island 
Arsenal,  Rock  I.sland,  111.     Mcm..ini.Soc.M.E. 


'  Gen.  Mgr.,  Tbe  Joseph  &  Feiss  Co.,  Cleveland,  Ohio.  Assoc.  Am. 
Soc.  M.  E. 

=  Assistant  Professor  of  Mechanical  Engineering,  University  of  Wash- 
ington,  Seattle.   Wash. 

■  lu  Drafting  Department,  Electric  Boat  Company,  Groton,  Conn. 
MeMi..\m.Soc.M.E. 


SeI'TKIMBEH 

lOlS 


DISCUSSION  AT  SPRING  MEETING  OF  PAPER  BY  M.  L.  COOKE 


751 


cannot  add  to  it  except  to  remark  that  it  lias  iilways  seemed 
to  me  that  the  public  interest  might  well  be  led  up  to  by  a 
reference  to  the  description  on  the  certificate  which  is  framed 
and  hangs  in  my  hall  and  is  signed  by  Eckley  B.  Coxe  and 
reads  thus : 

"  An  organization  for  promoting  acquisition  of  that  knowl- 
edge which  is  necessary  to  the  mechanical  engineer  to  enable 
him  most  effectively  to  adapt  the  achievements  of  science  and 
art  to  the  use  of  mankind." 

Robert  J.  Heaene'  (written).  That  the  code  of  ethics  of 
The  American  Society  of  Mechanical  Engineers  may  need  re- 
writing, is  natural;  but  there  is  nothing  in  the  code  which  is 
directly  antagonistic  to  the  consideration  of  the  public  welfare 
by  an  engineer.     The  code  must  be  read  as  a  whole. 

Although  one  section  states  that  "  the  engineer  should  con- 
sider the  protection  of  a  client's  or  employer's  interest  his 
first  obligation,"  yet  the  preceding  .section  says  he  must  "  be 
governed  by  principles  of  honor  and  honesty  and  should  satisfy 
himself  .  .  .  that  the  enterprise  ...  is  of  legitimate  character. 
and  if  it  is  of  questionable  character  he  should  sever  his  con- 
nection with  it  as  soon  as  pi-acticable,  avoiding  in  so  doing 
reflections  on  his  previous  associaies."  (The  italics  are  mine 
in  this  case,  and  are  used  to  emphasize  the  last  paragraph, 
which  I  think  were  better  omitted.) 

There  are  times  for  keeping  silent,  and  there  are  times  when 
one  should  speak  out,  and  if  a  man  is  satisfied  that  his  former 
associates  are  connected  with  a  disreputable  enterprise  he 
should  not  keep  silent,  even  if  it  hurts  him  to  speak.  It  surely 
is  unethical  to  keep  silent  when  one  knows  of  wrongdoing  or 
incompetence. 

It  would  be  well,  I  tliiiik,  to  amend  the  section  first  referred 
to  as  follows : 

"  The  engineer  should  consider  the  protection  of  a 
client's  or  employer's  interests  his  first  obligation,  and, 
therefore,  should  avoid  every  act  contrary  to  his  duty, 
provided,  however,  that  his  client's  or  employer's  interest 
does  not  infringe  the  rights  of  the  public  or  any  indi- 
vidual." 

Chakles  M.  Horton'  contributed  an  interesting  discussion 
of  the  ethics  of  daily  life,  the  distinction  between  right  and 
wrong,  and  the  influence  of  environment,  training  and  the 
conditions  of  existence.  The  discussion  does  not  bear  ab- 
stracting and  space,  unfortunately,  does  not  permit  its  use  here 
in  its  entirety.  Mr.  Horton's  conclusion,  however  is  here 
quoted: 

"  So  let  us  write  our  code.  And  let  it  begin  with  a  phrase 
having  to  do  with  a  broad,  spiritual  outlook  upon  life,  with 
reference  to  our  profession,  and  let  it  end  with  a  kindred 
generous  phrase.  Let  us  not  talk  of  tilings  having  to  do  with 
the  '  unprofessional '  and  '  inconsistent '  and  '  undignified.' 
Let  us  forget  that  kind  of  admonition.  We  do  not  need  it. 
What  we  do  need,  though,  and  which  should  be  embodied  in 
the  code,  is  forceful  language  having  to  do  with  tlie  spirit  em- 
bodied in  the  phrase  of  '  live  and  let  live  ' — the  things  which, 
after  all,  are  necessary  if  life  shall  be  worth  the  living,  not 
physically  but  spiritually,  and  a  Living  to  all,  for  all.  Let  us 
not  be  negative.  Let  it  be  written  what  we  shall  do,  not  what 
we  shall  not  do;  the  negative,  through  inference,  will  take  care 
of  itself — and  woe  unto  him  who  disobeys  and  is  found  guilty. 
Such  a  code  would  be  eminently  practicable.     Such  a  code  we 


should  write.  We  cannul  do  more;  we  certainly  should  not  do 
less.  Let  us  go  big  in  this  thing,  and  let  the  Society  stand 
liphind    it    to    a    man." 


Unfair  Dealings  with  the  Government  Deprecated- 

C.  Wellincton  Koiner'  (written).  In  times  of  peace  the 
best  interests  of  the  Government  are  not  considered  very 
seriously.  The  iirincijjle  of  "  every  fellow  for  himself  and 
the  devil  take  tlie  hindmost,"  is  usually  carried  out  to  the  letter. 
Special  privilege  is  sought  and  obtained  regardless  of  the  effect 
on  public  interest;  as  an  iUustration,  too  many  people  take 
the  stand  that  the  Government  must  not  be  permitted  to  do 
anything  aside  from  certain  negative  functions,  as  it  were, 
especially  if  somebody  is  making  money  out  of  the  things 
that  the  Government  should  do.  The  scandalous  claims  and 
setups  for  intangible  values  that  have  been  made  recently 
before  the  railroad  commissions  and  other  regulating  bodies 
is  another  illustration  of  how  far  some  lawyers  and  some  en- 
gineers will  go  in  opposition  to  the  public  interest  and  in 
violation  of  their  code  of  ethics. 

"  All  for  the  state  and  the  state  for  all  "  means  that  her  in- 
terest is  to  be  considered  first  and  at  all  times  conserved,  in 
order  that  we,  a.s  individuals,  may,  at  all  times,  receive  the 
maximum  benefits   from  her  protection. 

I  heartily  subscribe  to  Mr.  Cooke's  sentiment  that  "  every 
code  now  in  use  by  engineers  in  this  country  and  abroad 
should  be  entirely  rewi-itten  on  much  broader  lines  and  in  a 
more  inspiring  key." 

Thomas  M.  Roberts"  (written).  Business  methods  of  long 
usage  are  in  practice  among  engineers  and  contractors,  and 
the  custom  of  driving  a  sharp  bai-gain  is  too  often  passed  as 
legitimate.  Such  methods  may  be  expected  between  man  and 
man  as  long  as  ethical  standards  are  held  cheaply  or  of  little 
value.  But  we  may  well  consider  their  effect  on  our  country 
and  its  Government  during  war,  as  well  as  the  reflex  action  on 
the  influence  of  engineers  in  public  life. 

It  seems  unfortunate  that  the  Government  in  assembling 
war  materials  is  repeatedly  handicapped  by  the  covert  efforts 
of  some  engineer-contractors  to  insert  in  their  specifications 
misleading  phrases  which  to  the  Government  officials  seem 
correct,  yet  later  result  in  considerable  trouble  and  loss  to  the 
project  in  development.  These  men  and  their  specified  bids 
for  public  service  cover  the  letter  of  the  law,  but  they  violate 
the  ethical  features  of  honest  professional  practice. 

Mr.  Roberts  then  cited  specific  instances  of  questionable 
liractices  in  dealing  with  the  Government  in  which  the  con- 
tractor inserted  in  his  bid  certain  modifications  of  the  originiil 
specifications  which  the  Government  was  pre\'ailed  upon  to 
accept  and  which  became  legal  as  soon  as  the  bids  were  signed. 
Later,  when  the  apparatus  agreed  upon  was  found  inadequate, 
the  Government  was  obliged  to  revert  to  tlie  requirements  of 
the  specifications  in  order  to  secure  satisfactory  results,  and 
had  to  pay  the  difference  in  cost  between  flic  device  originally 
called  for  and  the  device  offered  in  the  bid. 

"  These  examples,"  he  wrote,  "  may  not  stiictly  be  classed 
as  acts  of  '  Aiding  the  Enemy,'  but  they  represent  a  species 
of  unethical  dealings  which  no  society  of  engineers  or  engineer- 
contractors  should  countenance. 

"  Let  us  emphasize  this  fundamental  feature  of  our  republic 


"  Seey-Treas.,  Dui-brow  &  Ilearnc  Mfg.  Co.,  New  York,  N.  Y.     Mom. 
Am.Soe.M.E. 

-  Iladloy,  N.  Y.     Jun.Am.Sot-.M.E. 


'Gen.  Mgr.  auci  Eugiuecr,  Pasadoua  (Cal.)  Munic-iiial  Ligbt  &  I'uwer 
Co.     Mem..\m.Soc.M.E. 

-  Bureau  of  Yards  and  Dorks,  Navy  Departnioul,  Washington,  D.  C. 
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that  a  public  interest  is  inseparably  bound  to  the  common  wel- 
fai-e,  and  therefore  every  engineer  and  engineer-contractor  in 
dealing  with  a  public  interest  is  bound  by  an  ethical  tie,  which 
is  paramount  to  the  written  law,  and  he  should  liave  a  keen 
sense  of  justice  toward  the  public  commonweal." 

Conditions  Not  as  Bad  as  They  Seem 

Thornton  Lewis'  (written).  While  it  is  true  that  the  codes 
of  ethics  of  the  various  organized  engineering  societies  are 
sadly  lacking  in  definite  expression  upon  the  obligation  of 
engineers  to  the  public  interest,  nevertheless  my  observation 
leads  me  to  believe  that  engineers  as  a  class  fulfill  their  duty 
to  the  public  just  as  faithfully  as  the  men  of  the  other  profes- 
sions such  as  doctors,  lawyers,  etc. 

This  is  no  reason,  however,  why  our  codes  should  not  ex- 
press the  fact  that  iJubUc  interest  is  the  first  duty.  In  fact, 
there  are  many  positive  reasons  why  they  should  do  this. 
Among  them  may  be  mentioned  the  inspiration  and  stimulation 
to  unselfish  action  which  the  younger  men  of  our  profession 
would  and  should  receive  from  our  codes.  The  very  nature  of 
our  profession  carries  many  of  our  members  to  wild  or  remote 
places  where  they  necessarily  are  out  of  touch  with  any  large 
body  of  engineers,  and  so  have  no  opportunity  for  consultation 
as  to  the  relation  of  engineers  to  the  public.  Definite  standards 
of  conduct  and  expressed  ideals  in  our  codes  would  be  of 
inestimable  value  to  them  in  their  endeavors  to  hold  true  to 
the  best  that  is  in  them  and  their  profession. 

Since  engineers  more  and  more  are  becoming  dominating 
factors  in  public-service  corporations  and  the  manufacturing 
industries,  can  we  not  in  reality  bring  around  a  better  condi- 
tion of  society  in  general  by  helping  them  to  see  more  clearly 
the  path  of  duty  to  the  public,  which,  in  the  long  run,  will  be 
to  the  best  interests  of  their  corporations  and  to  their  best 
seh'es "? 

Our  new  codes  of  ethics  must  embody  the  thought  that  he 
who  serves  humanity  most  serves  himself  best. 

A.  F.  Nagle"  (written).  I  regret  to  differ  with  the  author, 
whom  I  believe  to  be  actuated  by  sincere  motives ;  nevertheless, 
I  believe  his  paper  is  uncalled  for. 

That  the  founders  of  the  Society  were  not  indifferent  to  the 
ethical,  or  moral,  character  of  its  membership,  is  evidenced 
by  the  fact  that  they  required  a  rigid  search  to  be  made  by 
the  Council  into  an  applicant's  experience  and  character,  and 
if  favorably  acted  upon,  his  name  was  to  be  submitted  to  a 
voting  membership,  consisting,  at  present,  of  over  8000,  where 
but  tivo  negative  votes  would  exclude  him  (see  C  17).  What 
an  ordeal  to  go  through !  It  is  a  wonder  that  any  of  us  could 
pass  through  it.  If,  perchance,  a  bad  man  should  slip  in,  he 
can  at  any  time  be  expelled  by  a  two-thirds  vote  of  the  Council 
(see  C  25),  hence  one  has  to  be  not  only  a  good  man  to  get 
in  but  he  has  to  remain  good  to  stay  in. 

Mr.  Cooke's  plea  that  the  public  interest,  be  it  city,  state, 
nation,  or  humanity  at  large,  should  have  paramount  service 
from  us,  prompts  me  to  ask  what  is  implied.  If  our  engineer 
be  the  sort  of  man  we  rightly  assume  him  to  be,  he  will  deal 
faithfully  with  all  his  clients.  What  more  can  he  do  ?  I  have 
been  in  the  employ  of  cities,  state  and  nation  nearly  one-half 
of  my  business  life,  and  I  can  unhesitatingly  say  that  the 
personnel  of  the  engineers  I  have  met  in  the  public  service 
have  compared  very  favorably  with  those  outside. 


Engineers  as  Legislators 

Obeelin  Smith'  said  that  while  it  is  undoubtedly  ti-ue  that 
the  engineering  profession  owes  much  to  the  public  which  has 
fostered  and  used  its  work,  the  statement  regarding  the  duty 
of  engineers  to  the  public  suggests,  per  contra,  what  duties  the 
pubhc  owes  to  engineers.  In  this  progressive  age,  with  its 
enormous  increase  in  efficiency  due  almost  altogether  to  en- 
gineering inventions,  why  do  we  see  our  halls  of  Congress 
peopled  with  lawyers,  merchants  and  farmers,  not  to  say 
professional  politicians,  with  scarcely  an  engineer  in  the 
whole  conclave?  The  engineers,  with  their  brethren,  the 
architects  and  physicians,  have  not  only  collaborated  in  the 
building  up  of  science  and  art,  but  of  the  good  morals  and 
the  health  and  wealth  of  their  communities.  They  certainly 
have  a  lai-ge  share  in  the  making  of  laws  which  tend  to 
greater  production,  with  greater  efficiency,  of  the  tools  with 
which  our  civilization  is  builded. 

As  most  of  us  do  not  have  time  to  become  practical  poli- 
ticians, we  must  depend  upon  our  non-engineering  friends  to 
work  gradually  toward  such  a  reform.  This  can  only  be  done 
by  the  promotion  of  a  proper  enlightened  sentiment  among 
the  mass  of  the  people. 


Correct  Ethics  Should  Be  Taught  the  Student 

Constructor  James  Reed,  Jr.,  U.  S.  N."  (written).  The 
paper  starts  with  the  statement  that  "  the  members  of  our  So- 
ciety individually  are  doing  everything  in  their  power  to  help 
win  the  war  "  (italics  are  mine) .  We  of  the  Government's  per- 
manent staff  of  engineers  are  tempted  to  elide  that  word 
"  individually,"  or  else  add  to  it  the  words  "  and  collectively," 
so  magnificent  has  been  the  patriotic  response  to  the  Govern- 
ment's need  on  the  part  of  the  engineering  societies  and  their 
members.  Even  in  peace  times  we  have  believed  we  were  a 
patriotic  nation,  but  our  patriotic  duties  did  not  embrace  the 
broader  view  of  what  comprises  real  patriotism,  namely,  a 
consideration  of  the  public  interest  always. 

Judging  from  my  own  educational  experiences  at  technical 
schools,  there  is  at  such  schools  an  almost  complete  lack  of 
emphasis  placed  on  the  importance  of  realization  by  engineers 
of  the  public  interest. 

I  firmly  believe  here  is  the  remedy:  a  thorough  and  constant 
teaching  at  our  engineering  schools  of  the  higher  ethics  of 
the  profession,  the  citizenship  duty  of  the  engineer,  just  as  at 
our  West  Point  and  Annapolis  the  highest  ideals  of  patriotism 
and  loyalty  are  unceasingly  held  before  the  students. 

I  have  never  forgotten  marching  into  section  room  one  morn- 
ing for  recitation  when  a  month-old  "  plebe "  at  Annapolis, 
and  hearing  the  lieutenant  instructor,  standing  erect  before  the 
class,  say  impressively,  "  Gentlemen — before  you  take  your 
seats — you  have  read  in  the  morning  papers  of  the  death  of 
Lieutenant  Philip  Lansdale,  U.  S.  N.,  killed  in  action  in 
Samoa,  and  of  Ensign  Monahan,  who  refused  to  leave  his 
wounded  superior  and  fell  while  trying  to  clear  a  jammed 
Colt  automatic  to  hold  off  the  enemy.  Always  remember  this 
act:  in  it  are  embodied  all  of  the  best  traditions  of  our 
service ! "  I  therefore  offer  the  suggestion  that  a  constant 
effort  be  made  to  hold  before  the  student  the  importance  of 
this  realization  in  the  practice  of  his  profession,  that  the 
public  interest  is  not  to  be  forgotten  or  put  aside  for  the  bene- 
fit of  the  corporate  interest. 


'  Lewis,  Robinson  &  Grant,  Pliiladelphia,  Pa. 
-  Elmir.i,   N.   T.      Mem..\m.Soc.M.E. 


'  President  and  Engineer.   Ferracute  Machine  Co.,  Brldgeton,  N.  J. 
Mem.Am.Soc.M.E. 

=  Mare  Island  Navy  Yard,  Vallejo,   Cal.      Mem.Am.Soc.M.E. 
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Resolution  on  Modification  of  Aims  of  the  Society 

L.  P.  Alford.'  The  diseussion  clearly  calls  for  us  to  re- 
frame  our  code  of  ethics.  AVe  ought  to  associate  with  that 
refraining  the  restatement  of  another  provision  of  the  Society, 
namely,  the  statement  of  the  aims  and  objects  expressed  in 
our  Constitution.  They  are  quite  narrow  and  technical,  yet 
the  tendency  for  the  last  few  years  has  been  to  make  the 
Society  industrial  rather  than  purely  a  society  of  mechanical 
engineering.  We  have  broadened  the  activities  of  the  Society 
beyond  its  statement  of  aims.  The  restatement  of  the  code 
of  ethics  is  to  reframe  for  us  the  ideal  of  the  duties  of  the 
engineer.  When  the  revised  draft  of  the  code  of  ethics  is 
presented  there  should  also  be  presented  a  consistent  revised 
draft  of  the  objects  and  aims  of  the  Society. 

The  following  resolution  was  then  introduced  by  Mr.  Alford, 
and  was  carried  by  vote  of  the  meeting: 

Because  of  the  interest  aroused  by  the  paper  pre.seuted  by  Mr. 
Morris  L.  Cooke  at  the  Worcester  meeting,  and  because  of  the 
frequently  expressed  belief  that  the  worlc  and  activities  of  The 
American  Society  of  Mechanical  Engineers  have  outgrown  its 
statement  of  aims  and  objects,  it  is  respectfully  suggested  to  the 
Coimeil  of  the  Society  that  steps  be  taken  to  reformulate  the 
ob.iects  and  aims  of  the  Society  as  presented  in  the  Constitution, 
and  to  recast  the  Code  of  Ethics  of  The  Society  to  bring  these  in 
keeping  with  the  interests  and  activities  of  the  Society  as  a  whole. 

Professional  Ideals 

Calvin  W.  Rice.  I  have  been  making  the  spirit  of  this 
paper  a  religion  in  my  administration  of  the  office  of  Secretary 
of  the  Society  and  welcome  this  opportunity  to  express  my 
faith  in  the  ideals  of  the  engineering  profession. 

Mr.  Cooke  referred  to  the  way  in  which  President  Lincohi 
aroused  the  dormant  moral  feeling  of  the  North  in  the  sup- 
port of  his  proclamation  of  emancipation,  and  I  want  to 
point  out  that  from  the  very  fact  that  this  feeling  was 
dormant,  it  already  existed  in  the  minds  and  hearts  of  the 
people  and  needed  merely  to  be  aroused. 

Mr.  Cooke  has  also  told  how  President  Wilson,  with  great 
ability,  sensed  the  ideals  of  the  Nation  in  this  time  of  the 
world  war.  In  the  same  way  as  before,  these  ideals  were 
already  existent  and  needed  only  to  be  phrased;  and  I  claim 
for  the  engineers  of  the  country,  a-s  individuals  and  idealists 
in  an  ideal  profession,  that  tliey  have  contributed  their  share 
to  the  state  of  opinion  and  to  the  ideals  of  the  nation  in  this 
present  war,  such  as  the  President  has  expressed. 

As  a  concrete  example  of  the  point  I  am  making,  I  have 
just  returned  from  a  trip  to  the  Sections  of  the  Society  and 
stopped  at  Dayton,  Ohio.  There  I  found  the  magnificent  new 
clubhouse  of  the  Dayton  Engineers"  Club,  donated  to  the 
engineers  of  that  city  by  two  members  of  our  Society.  It  is 
of  chaste  architecture  and  is  located  on  a  beautiful  site  over- 
looking the  river.  What  is  more  important  than  this,  however, 
is  the  fact  that  the  club,  as  stated  in  the  literature  which  it 
issues,  is  dedicated  to  the  dissemination  of  truth  and  to  the 
creation  of  cicic  righteousness. 

This  is  a  cheering  example  of  the  new  spirit  of  the  Nation, 
which  shows  that  in  this  case  at  least  the  engineering  profes- 
sion is  alive  to  the  spirit  of  the  times. 

I  have  made  a  study  (see  Appendix)  of  the  stated  objects  of 
the  scientific  societies  of  the  world :  of  the  English  societies, 
the  Royal  Society,  the  Institution  of  Civil  Engineers,  which  is 
the  oldest  engineering  society — it  celebrated  its  one  hundredth 


^  Chief  of  Staff.  Inthtstrial  Mannt;i  went.  New  York,  N.  Y. 
Soc.M.E. 


anniversary  just  a  few  months  ago;  the  societies  in  France, 
the  Academy  as  well  as  La  Societe,  corresponding  to  our 
engineering  society;  the  Italian  societies;  and  the  societies  of 
America,  including  the  National  Academy  of  Sciences.  It 
is  no  reflection  upon  our  Society  that  it  does  not  stand  out 
preijininent  above  all  tiie  others  in  its  stated  objects,  or  that 
it  falls  behind  our  new  national  ideals.  There  is  only  one 
society  and,  strange  to  say,,  it  is  in  Germany,  that  in  its  con- 
stitution approaches  what  we  here  aim  to  do.  As  nearly  as  I 
can  remember  the  objects  of  the  Verein  Deutscher  Ingenieure 
are  twofold :  devotion  to  the  engineering  profession,  and  to 
the  development  of  engineering  for  the  benefit  of  the  Father- 
land. Here,  however,  the  one  thing  is  lacking  that  we  find 
lackiJig  in  the  whole  of  Germany.  There  is  no  expression  of 
the  spirit — it  is  all  for  the  state. 

It  is  not  sufficient  that  we  have  the  objects  of  this  Society 
and  of  our  profession  for  the  benefit  alone  of  the  United 
States  of  America.  That  would  be  far  short  of  the  goal.  We 
must,  as  Dr.  Tlollis  has  exhorted  us,  reconsecrate  ourselves  to 
our  new  ideals,  as  displayed  in  the  dedication  of  the  Dayton 
Engineers'  Club. 

Mr.  Rice  then  stated  that  he  had  noted  in  the  public  press 
that  Mr,  Isham  Randoljih,  a  former  director  of  the  American 
Society  of  Civil  Engineer.s,  had  been  e  tended  an  invitation, 
either  through  Mr.  Cooke  or  through  some  appropriate  con- 
vention, to  prepare  a  new  code  of  ethics  for  our  profession. 
He  recommended  that  the  Society  should  get  in  touch  with 
Mr.  Randolph  so  that  he  might  include  a  statement  applicable 
to  mechanical  engineers. 

Later  a  motion  was  made  and  carried  by  the  meeting  request- 
ing the   Secretary   to   communicate   with   Mr.   Randolph. 

R.  Sanford  Riley,'  speaking  as  the  President  of  the 
Worcester  Chamber  of  Commerce,  as  well  as  one  of  the  older 
members  of  the  Society,  referred  to  the  broadening  conception 
of  the  engineering  profession,  and  said  that  when  he  entered 
the  profession  he  had  not  realized  that  engineers  were  as  well 
qualified  as  others  for  service  to  their  country.  It  is  easy  to 
criticise  engineers  because  of  the  fact  that  Congress  is  filled 
with  lawyers  and  others  in  lines  of  business  different  from  our 
own;  but  it  is  largely  our  own  fault.  We  are  growing  in 
numbers,  and  growing  in  importance.  To  grow  proportionately 
in  power  we  must  be  interested  in  larger  affairs  than  our  own. 
Worcester  is  important  as  a  city  largely  because  it  is  a  city  of 
engineers.  They  continue  so  large  a  proportion  of  the  com- 
munity that  from  necessity  they  have  formed  the  habit  of  doing 
things  in  a  public  way — and  the  city  has  not  lost  anything  in 
consequence. 

The  Author,  in  closing,  called  attention  to  a  remarkable 
document,  A  Study  in  Hospital  Efficiency,  comprising  a  case 
report  of  the  first  five  years  of  a  private  hospital,  by  E.  A. 
Codman,  M.D.,  15  Pinckney  St.,  Boston.  The  price  of  the 
report  is  $1.  This  report  is  remarkable  because  it  analyzes 
with  freedom  and  truthfulness  every  ease  treated  and  shows 
whether  there  were  eiTors  on  the  part  of  the  surgeon  through 
poor  diagnosis  or  lack  of  technique;  faults  in  nursing;  faults 
on  the  part  of  the  patient,  etc.  This  was  instanced  by  the 
author  as  an  advanced  step  in  professional  ideals.  The  re- 
port also  con.stitutes  a  strong  condemnation  of  fee  splitting, 
which  so  often  leads  to  unnecessary  surgery.  The  aiiplica- 
tion  to  other  professions  is  obvious. 


^  President.   Sanfctrd  Riley  Stoker  Co.,  Ltd..  Worcester,  Mass.     Mem. 
Am. Soc.M.E.       Supervisor    Trial    Trips,    Emergency    Fleet    Corporation, 
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APPENDIX ' 
Objects  of  Professional  Socif,ties  Classified 

In  examining-  the  objects  of  some  ninety  of  the  largest  antl 
better-known  professional  societies,  including  professions  other 
than  engineering,  both  of  the  United  States  and  abroad,  the 
resemblances  are  found  to  be  many.  In  the  great  majority 
of  the  societies  the  objects  incline  toward  the  advancement  of 
their  respective  professions,  the  improvement  of  the  profes- 
sional standing  of  their  members  and  the  fostering  of  the 
social  spirit  within  the  various  groups.  Practically  all  agree  as 
to  tlie  methods  to  be  employed  in  attaining  these  objects — 
tlie  establishment  of  society  rooms,  the  liolding  of  frequent 
meetings,  both  social  and  professional,  the  presentation  of 
papers  and  the  soliciting  of  discussion,  with  their  publication 
and  distribution  to  the  membership  through  the  medium  of 
monthly  journals  or  bulletins  or  yearly  transactions. 

A  limited  classification  has  been  made  to  show  in  a  very 
general  way  how  the  societies  are  grouped  under  certain 
iieadings.  In  most  cases,  of  course,  a  society  is  mentioned 
in  connection  with  two  or  three  different  objects,  all  of  wliicn 
it  may  desire  to  attain. 

Perhaps  the  aim  most  frequently  stated  is  the  advancement 
of  a  particular  science  (usually  incorporated  iu  the  name  of 
the  society)  or  in  some  cases  of  two  or  three  of  the  allied 
sciences.  Below  is  given  in  tabulated  form  the  list  of  such 
societies  with  the  wording  used  by  them  in  this  connection  : 

American  Bar  Associntioii — to  advance  the  science  of  .iurisiiniili'iice 

Amcricnii  Chemical  Society — advaucement  of  chemistiy 

Aiiicrican  Electrochemical  Society — advanceiueut  of  the  thonry  nml 

piMctice  of  electrochemistry 
A)iicricnn    Institute    of    Accountants — to    advance    tlii>    science    of 

accouutaacy 
American    Mathematical   Society — to   encourage    and    maintain    an 

active  interest  in  mathematical  science 
American    Physical    Society — advancement    and    fliffnsion    of    the 

Icnowledge  of  physics 
American    Political    Science    Association — euconrasoment    of    the 

scientific    study    of    politics,    public    law.    administration    and 

diplomacy 
American   ^^'ater  Works  Association — the  advance  of  knowledge  of 

the  design,  con.structioii,  operation   and  management  of  water 

works 
Califorjiia  Academy  of  Seienns — the  promotion  of  .science 
Clereland   Engineering    Society — the   advancement    of   engineering, 

architecture  and  applied  science 
Clicmists'  Cluh  of  A'cj(-  York — the  advancement  of  the  science  ani 

application  of  chemistry 
Clinical  Society  of  London — cultivation  and  jn-omotion  of  the  study 

of  practical  medium  and  sin'ger.v 
Franklin    Institute  of  the   State  of  Pennsylvania — the   promotion 

and   encouragement  of  manufactures  and   the   mechanical   and 

useful  arts 
Institution   of  Ciril  Engineers — promoting   the   acquisition   of   that 

.species   of    knowledge    which    constitutes    the    profession    of   a 

civil  engineer. 
Institution   of  Mechanical  Engineers — to   promote   the   science  an<l 

l)ractice  of  mechanical  construction 
International  Association    of  Mnnicipal  Electricians — the   acquisi- 
tion of  knowledge  relating  to   fire,   telegraph,   heat,   light   and 

I)ower   s.vstems 
Mincralogical  Socit:ty — to  advance  the  study  of  mineralogy,  crystal- 
lography and  petrolog.v 
National  Fire  Protection  Association — to  promote  the  science  and 

improve  the  methods  of  fire  protection   and  prevention 
Netc  York  Academy  of  Medicine — investigation   and   promotion   of 

the  science  and  art  of  medicine  • 

A'mc  England   Water  Works  Association — advancement  of  knowl- 
edge relating  to  water  works  and  water  suppl.v 
\orth   East  Coast  Institution  of  Engineers  and  Shiiilniihlcrs — the 

advancement  of  the  sciences  of  engineering  and  shipbuilding 

'  To  accompany   remarks  of   the  Secretary. 


Sew    York  Electrical  Society — dissemination   of  the   knowledge  of 

theoretical  and  applied  electricity. 
Oregon  Society  of  Engineers — to  advance  the  science  of  engineerin.g 

and  architecture 
Philosoiihical  Society   of  England — the   furtherance   of   philosophy 

as  a  separate  science 
Surveyors'    Institution — the   acquisition   of   that   knowledge   which 

constitutes  the  profession  of  a  sui-veyor 
Westfrn  Association  of  Technical  Chemists  and  Metallurgists — the 

general   advancement  of  technical   chemistry 
Society    of    Mineral    Industry — the    progress    of    the    mining    and 

metallurgical  arts 
French   Physical  Society — the  advance  of  physical  science 
International    Society    of    Electricians — to    promote    the    pojiular- 

ization   and  development  of  electricity 
Siriss  Society  of  Engineers  and  Architects — to  encourage  i)rogress 

in   architecture   and   mechanics 

The  promotion  of  the  arts  and  sciences  in  connection  with 
their  respective  lines  of  endeavor  is  another  important  end  to 
be  attained  and  the  foUowing-  societies  have  so  worded  this 
clause : 

Aeronautical  Societii  of  America — the  advancement  of  the  theory 
and  practice  of  aeronautics  and  of  the  allied  arts  and  sciences 

Amerit^an  Institute  of  Electrical  Engineers — the  advaucement  of 
the  theory  and  practice  of  electrical  engineering  and  of  the 
allied  arts  and  sciences 

American  Institute  of  Mining  Engineers — to  promote  the  arts 
and  sciences  in  connection  with  the  economic  production  of 
the   useful   minerals  and   metals 

2'hc  American  Society  of  Mechanical  Engineers — to  jiroinote  the 
arts  and  sciences  in  coimection  with  engineering  and  mechan- 
ical  constructiou 

Ami  rican  Society  of  Refrigerating  Engineers — to  promote  the  arts 
and  sciences  connected  with   refrigerating  engineering 

Institute  of  Radio  Engineers — the  advancement  of  the  theory  and 
practice  of  radio  engineering  and  of  the  allied  arts  and 
sciences 

\utional  Electric  Light  Association — activities  shall  lie  for  the 
fullest  development  of  the  electrical  engineering  arts  and 
sciences  in  all  their  branches 

Society  of  Automotive  Engineers — to  promote  the  arts  and  sciences 
connected  with  the  design  and  construction  of  automobiles,  self- 
propelled  or  mechanically  propelled  mediums  for  the  trans- 
portation of  passengers  or  freight,  and  internal-combustion 
prime  movers 

Vnitcd  Engineering  Society — to  advance  the  engineering  arts  and 
sciences  in  all  their  branches 

Instilutio  Polytechnico  Brazilciro  Escola  Polyteehniea — the  study 
aiul  diffusion  of  theoretical  and  practical  knowledge  of  dif- 
ferent branches  of  engineering  and  of  the  auxiliary  sciences 
and  arts 

The  advancement  of  engineering  knowledge  and  practice  is 
the  statement  in  a  general  way  of  the  alius  of  the  following 
societies : 

American  Society  of  Ciril  Engineers — the  advancement  of  engi- 
neering knowledge  and  practice 

Engiiietrs'  Society  of  yorthcastern  Pennsylvania — the  advance- 
ment of  engineering   knowledge  and   practice 

Engineers'  Society  of  Pennsylvania — the  advancement  of  engineer- 
ing in  its  several  branches 

Engineers'  Society  of  Western  Pennsylvania — the  advancement  of 
engineering  in  its  several  branches 

Oregon  Society  of  Engineers — to  advance  the  science  and  practice 
of  engineering 

Society  of  Engineers  of  Eastern  yew  York — the  advancement  of 
engineering  in  its  several  branches 

Washington  Society  of  Engineers — the  advancement  of  engineering 
knowledge  and   practice 

Western  Anslralinn  Institution  of  Engineers — the  advancement  of 
engineering  knowledge  and   practice 

Western  Society  of  Engineers — the  advancement  of  the  science  of 
engineering 

Another  and  very  important  purpose  of  a  professional 
society  is  the  maintenance  of  high  professional  standards. 
The  methods  of  expressing  this  purpose  are  so  nearly  alike 
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that  merely  the  names  of  those  societies  avowing  it  are  given : 

Ameriraii  Associntioii   of  Engineers 

Amerkun   Bar  Association 

American  Institute  of  Accountants 

American  Institute  of  Electrical  Engineers 

American  Society  of  Ciril  Engineers 

American  Society  of  Engineering  Contractors 

American  Society  of  Heating  and  Ventilating  Engineers 

Engineers'  Societii  of  Xortlieastcrn  Pennsyhania 

Engineers'  Society  of  Pennsylraiiia 

Engineers'  Society  of  Western  Pennsylvania 

Florida  Engineering  Society 

Institute  of  Radio  Engineers 

Mining  and  MetaUuryical  Society  of  America 

Municipal  Engineers  of  the  City  of  New  YorJc 

Oregon  Society  of  Enginc<rs 

Society  of  Engineers  of  Eastern  Neiv  York 

Society  of  Municipal  Engineers  of  the  City  of  Philadelphia 

Washington  Society  of  Engineers 

Western  Australian  Institution  of  Engineers 

Swiss  Society  of  Engineers  and  Architects 

Either  for  social  or  jirofessional  reasons,  and  often  for 
both,  all  societies  desire  to  further  intercourse  among  their 
members  and  they  employ  the  same  methods  of  meetings, 
publications  and  correspondence. 

Research  plays  a  large  part  in  the  aims  of  many,  as  the 
following  enumeration  shows : 

Amerirtin  Association  for  the  Adrancemcnt  of  Science — to  give  a 
stronger  and  more  generous  impulse  and  a  more  systematii,' 
direction  to  scientific  inquiry 

British.  Association  for  the  Advancement  of  Science — to  give  a 
stronger  imi)ulse  and  a  more  systematic  direction  to  scientific 
in(iuiry 

Canadian  Soeiely  of  Ciril  Engineers — to  encourage  original  in- 
vestigation 

Colorado  Scientific  Society — the  promotion  of  scientific  observation 

Michigan  Academy  of  Science — encouragement  of  research 

National  Academy  of  Sciences — to  investigate,  examine,  e.xperi- 
ment  and  report  on  any  subject  of  science 

New  York  Academy  of  Medicine — the  investigation  of  the  science 
and  art  of  medicine 

Rensselaer  Society  of  Engineers — the  encouragement  of  original 
scientific  research 

Royal  Society  of  Canada — to  aid  researches 

Belgian  Royal  Academy  of  Sciences — researches  in  the  field  of 
sciences  and  letters,  in  particular  mathematics  and  physii  s 

National  Institute  of  Sciences  and  Arts — to  perfect  sciences  and 
arts  by  constant  research 

International  Society  of  Electricians — by  moans  of  money  or  in- 
struments to  promote  work  on  research  and  scientific  under- 
takings 

TTes^fni.  Associalion  of  Tcchniral  Chemists  and  Metallurgists — to 
encourage  research  in  the  metallurgy  of  precious  and  rare 
metals 

Certain  societies  are  devoted  either  to  the  encouragement 
of  research  and  inquiry  in,  or  the  material  development  of, 
certain  sections  of  the  country,  as : 

Missouri  Historical  Society — emouragement  of  historical  research 
and  inquiry,  especially  within  the  state  of  Missouri  and  the 
Mississippi  Valley 

Municipal  Engineers  of  the  City  of  New  York — to  further  the 
material   development   of  the   City   of   New   York 

New  York  Historical  Society — to  discover,  pi-ocure  and  preserve 
whatever  may  relate  to  the  natural,  civil,  literary  and  ecclesi- 
astical history  of  the  United  States  in  general  and  of  the 
State  of  New  York  in  particular 

Society  of  Municipal  Engineers  of  the  City  of  Philaddyhia — to 
further  the  material  development  of  the  City  of  l^hiladdphia 

The  note  of  service  to  the  public  is  struck  by  a  few  societies 
and  though  doubtless  all  aim  to  do  this,  nevertheless  the  follow- 
ing think  it  wise  to  state  so  quite  definitely : 

American  Institute  of  Architects — to  make  the  profession  <U'  ever- 
increasing  service  to  society 


Institution  of  Mechanical  Engineers — to  give  an  impulse  to  in- 
ventions likely  to  be  useful  to  members  of  the  Institution  and 
to  the  community  at  large 

National  Society  for  the  Promotion  of  Indnntrial  Ednralian — to 
bring  to  public  attention  the  importance  of  industrial  educa- 
tion, to  promote  the  establishment  of  institutions  f<ir  indus- 
trial training 

Oregon  Society  of  Engineers — to  organize  engineering  opinion  in 
matters  of  public  interest 

Surveyors'  Institution — to  promote  the  general  interests  of  the 
profession  and  to  maintain  and  e.vtend  its  u.sefulness  for  the 
public  advantage 

Society  of  Civil  Enginnrs  of  France — to  promote  by  the  active 
assistance  of  its  members,  professional  education  among  the 
workmen  and  foremen  in  the  industries  and  shojis 

Royal  Statistical  Society — to  collect,  arrange,  digest  and  publish 
facts  illustrating  the  conditions  and  prospects  of  society 
in  its  material,  social  and  moral  relations 

In  a  few  of  the  societies'  purposes  there  is  a  clause  relating 
to  the  promoting  of  the  interests  of  the  members  of  the 
societies,  for  instance : 

Ameridin  Foundrymcn's  Association — the  advancement  of  the  in- 
terests of  .foundry  operators 

American  Institute  of  Aecounfnnts — to  safeguard  the  interests  of 
public    accountants 

Michigan  Electric  Association — to  foster  and  promote  the  connnon 
interests  of  its  members 

Mining  Society  of  Nova  Scotia — to  mutually  benefit  and  protect 
its  members 

French  Society  of  Alumnae  of  the  National  School  of  Mines  at 
Saint  Etienne — to  secure  for  each  member  a  position  in  the 
industry 

With  many,  libraries  and  their  maintenance  are  considered 
of  sufficient  imjiortance  to  be  mentioned  in  the  statement  of 
their  purposes,  and  here  we  have  the  following  list : 

American  Institute  of  Mining  Engineers 

The  American   Society  of  Mechanical  Engineers 

California  Academy  of  Sciences 

Franklin  Institute  of  the  State  of  Pennsylvania 

Insurance  Society  of  New   York 

United  Engineering  Society 

Employment  of  their  members  and  the  rendering  of  financial 
assistance,  when  possible,  are  other  laudable  motives  displayed 
by  the  following  societies: 

French  Society  of  Alumnae  of  the  National  School  of  Mines  at 
Saint  Etienne — to  create  an  assistance  fund  permitting  pecu- 
niary assistance  to  those  who  may  need  it  and  to  secure  for 
each  one  of  them  a  position   in   the  industry 

Society  of  Architects  Hoklin/j  Diplomas  from  the  French  Qovern- 
mcnt — to  come  to  the  assistance  of  the  members  by  granting 
pensions  and  financial  assistance 

Society  of  Civil  Engineers  of  France — to  search  for  and  announce 
to  its  members  vacant  positions  to  which  they  might  aspire 
and  to  assi-st  temporarily  within  the  limits  of  its  resources 
those  of  its  members  who  may  be  in  need  of  such  assistance 

Two  entirely  different  elements  are  introduced  in  connection 
with  publicity  and  legislation  and  here  we  find: 

American  Association  of  Engineers — supervising  proposed  legisla- 
tion affecting  the  engineering  profession,  and  taking  any  action 
necessary  or  advisable  to  safeguard  the  profession's  welfare; 
promulgating  the  A.ssociation's  ideas  through  proper  publicity 

American  Bar  Association — to  promote  the  administration  of  jus- 
tice and  uniformity  of  legislation  throughout   the  union 

The  improvement  of  the  professional  education  of  their 
members  is  another  aim  expressed  by  the  American  Institute  of 
Accfmntants,  and  by  the  Insurance  Society  of  New  York. 

The  Mining  and  Metallurgical  Society  of  America  has  for 
one  of  its  objects  the  conservation  of  mineral  resources,  while 
the  American  Society  of  Engineering  Contractors  stands  for 
"  the  elimination  of  those  practices  and  abuses  that  now  exist 
in  the  engineering  and  contracting  business." 


REPORT  OF  THE   COMMITTEE   ON  WEIGHTS  AND  MEASURES 
OF     THE  AMERICAN  SOCIETY  OF  MECHANICAL  ENGINEERS' 


To  THE  Council  of  the  American  Society  of  Mechanical 
Engineers  : 

IN  its  study  of  the  extent  of  use  of  the  metric  system,  your 
committee  secured  copies  of  a  report  entitled,  "  The  Metric 
System  in  Export  Trade,"  made  by  Mr.  F.  A.  Halsey  to  the 
American  Institute  of  Weights  and  Measures,  an  organization 
having  for  its  main  objects  the  maintenance  and  improvement 
of  the  English  system  of  weights  and  measures. 

This  report  is  based  upon  more  than  fourteen  hundred  an- 
swers to  a  questionnaire  which  was  sent  to  several  thousand 
manufacturing  concerns  in  the  United  States,  some  or  all  of 
whose  product  is  shipped  to  countries  which  are  supposed  to 
use  the  metric  system. 

It  is  the  only  instance  which  we  have  been  able  to  find  where 
an  earnest  and  sincere  effort  has  been  made  to  get  at  the  actual 
facts  with  respect  to  the  use  of  the  metric  system  in  export 
trade  from  the  United  States.  While  a  great  df'al  has  appeared 
in  print  on  this  subject,  nearly  all  of  it  was  based  on  conjec- 
ture or  limited  knowledge.  This  report,  as  stated,  gives  the 
actual  facts  reported  by  more  than  fourteen  hundred  manu- 
facturers. 

The  information  contained  is  of  such  great  interest  and  value 
to  all  who  are  studying  this  question  with  a  desire  to  get  at 
the  truth,  that  we  feel  that  our  Society  would  be  rendering  a 
real  service  if  the  essential  facts  of  this  report  as  deduced  from 
the  replies  to  the  questionnaire  were  presented  to  the  mem- 
bei-ship.  Your  committee,  therefore,  offers  herewith  a  compre- 
hensive abstract  of  this  report  which  comprises  a  careful  sum- 
mary of  the  replies  received  and  the  conclusions  to  be  di'awn 
from  them.  Respectfully  submitted, 

L.   D.   BURLINGAME,    Chairmati 

E.  M.  Herr 

F.  A.  Halset 

J.  Sellers  Bancroft 
;  A.  L.  De  Leeuw 

Committee  on  TVeir/hts  and  Measures 

IN  view  of  the  thoroughness  of  the  inquiry,  this  report  may 
fairly  be  regarded  as  a  census  of  the  use  of  the  metric  system 
in  this  country. 

The  inquii-j'  took  the  form  of  a  questionnaire,  which  was 
sent  to  the  following  lists  of  manufacturers : 

1  Our  own  membere,  of  whom  manj'  are  exportere 

2  The  members  of  the  American  Manufacturers  Export 
Association 

3  Those  included  in  a  card  list  of  exporting  manufacturers 
compiled  by  the  American  Manufacturers  Export  Association. 

The  total  number  of  those  to  whom  questionnaires  were  sent 
exceeded  6000.  No  selections  were  made  from  these  lists,  the 
questionnaires  being  sent  to  every  name  upon  them.  The 
number  of  countable  replies  received  was  1445." 

The  promise  of  a  copy  of  our  report  to  each  one  who  an- 
swered the  questionnaire  (see  form  letter  below)  brought  many 
replies  from  those  who  added  to  their  questionnaires  that  they 


'  Presented  at  the  Spring  Meeting,  Woreester,  Mass.,  June  191S,  of 
The  .\mericax  Society  of  Mechanical  Engineers.  The  report  is 
bere  printed  in  abstraet  form.  Copies  of  the  complete  report  may  be 
obtained  In  pamphlet  form:  price  15  cents  to  members;  30  cents  to 
non-members. 

-  A  list  containing  the  names  and  addresses  of  the  manufacturers 
who  replied  to  the  questionnaire  and  whose  replies  form  the  basis  of 
this  report  may  be  obtained  from  the  American  Institute  of  Weights 
and  Measures. 


did  no  export  business,  or  that  their  export  business  was  con- 
fined to  English-speaking  countries.  Such  questionnaires,  hav- 
ing no  significance,  were  not  counted.' 

A  considerable  number  of  replies  were  received,  flUed  out  in 
due  and  proper  form,  except  that  they  were  unsigned.  Such 
questionnaires  were  not  counted,  except  those  unsigned  ques- 
tionnaires enclosed  with  signed  letters  or  in  envelopes  carrying 
printed  firm  or  corporate  names  and  addresses. 

A  few  replies  were  received  from  exporting  merchants  but, 
since  it  is  physically  impossible  for  a  merchant  to  record  on 
one  sheet  the  practice  in  producing  the  numerous  products  in 
which  he  deals,  such  replies  were  not  counted.  This  was  fore- 
seen and  jarovided  for  in  the  first  paragraph  of  the  form  letter, 
by  which  the  inquiry  was  restricted  to  exporting  manufac- 
turers. 

The  questionnaire  was  sent  out  with  the  form  letter  and  im- 
mediately follows  it. 

Dear  Si  rs : 

In  accordance  with  the  purpose  of  thfe  Constitution  of  this  In- 
stitute to  hivestigate  the  usage  of  weights  and  measures  in  their 
various  applications,  we  enclose  to  you,  and  to  a  large  number  of 
exporting  American  manufacturers,  a  questionnaire  intended  to 
discover  at  first  hand  how  much  truth  there  may  be  in  the  asser- 
tion that  this  country  should  adopt  the  metric  system  if  it  expects 
to  succeed  in  the  cultivation  of  foreign  markets. 

Such  an  inquiry  is  obviously  a  necessary  preliminary  to  the 
proper  consideration  of  a  change  in  our  fundamental  units  of 
weight  and  measure,  but,  until  now,  no  effort  has  been  made  in 
any  quarter  to  conduct  one.  Xou  will,  we  are  sure,  agree  that  it 
is  a  matter  of  first  importance  and  we  believe  you  will  be  glad  to 
assist  us  by  filling  out  and  returning  the  blanks  of  the  question- 
naire. 

Tliis  questionnaire  represents  but  a  small  part  of  the  investiga- 
tions which  we  have  in  progress,  and  your  cooperation  is  of  even 
greater  importance  than  here  appears. 

In  order  that  you  may  retain  a  copy  for  your  files  in  convenient 
form,  the  blanks  are  enclosed  in  duplicate. 

When  completed  and  published  a  copy  of  our  report  will  be 
forwarded  to  all  who  show  interest  by  supplying  the  asked  for 
data. 

Please  answer  whether  you  do  or  do  not  use  the  metric  system. 
We  want  the  facts  on  both  sides. 

FoRir  Letter 


1917. 

American   Institute  of  Weights  and  Mea.sures, 

20  Vesey  Street,  New  York. 
Gentlemen : 

Referring  to  your  inquiry  regarding  our  experience  with  weights 
and  measures  In  foreign  trade,  you  will  find  that  experience  sum- 
marized below  : 

We  have  been  engaged  in  foreign  trade  for years. 

Our  line  of  products  consists  of 

1.  In  our  factory  work,  and  in  order  to  adapt  our  goods  to  the 
needs  of  buyers  in  metric  countries,  we  have  found  it  desirable  to 
abandon  English  measures  and  use.  instead,  metric  measures  for 
the  various  dimensions  of  our  products  to  the  following  extent : 


Make  a  cross 
in  the  appro- 
priate square. 


Exclusively   is   understood    to   mean    the   absence   of   all    English 


Not  at  all 

— 

Slightly 

ConsifUrably 

Kxteusively 

P^xciusiwly 

'From  the  standpoint  of  cJitort  traile.  as  distinguished  from  erpoit 
trade  uith  metric  countries,  these  latter  replies  (which,  of  course, 
show  no  use  of  the  metric  system)  should  have  been  counted. 
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dimeusions  m  the  product — not  a  few  metric  dimensions  in  every 
shipment. 

Remarks  and  Particulars 

2.  We  have  found  it  advisable  to  pacli  our  goods  for  trade  with 
metric  countries  in  containers  of  metric  dimensions  or  containing 
metric  weights  to  the  following  extent : 


Make  a  cross 
in  the  appro- 
priate square. 


Remarks  and  Particulars 

3.  lu  our  literature  for  and  correspondence  w-ith  metric  coun- 
tries, we  have  found  it  advisable  to  give  infoi-mation  regarding 
weights,  output,  capacities,  over  all  dimensions,  etc.,  in  metric 
terms  as  follows : 


Incomplete  Answers 


Not  at  all 



Slightly 

Considerabl.v 

l'J.\tensively 

— 

Exclusively 

Not  at  all 

— 

Slightly 

Considerably 

Extensively 

Exclusively 

Make  a  cross 
in  the  appro- 
priate square. 


Remarks  and  Particulars 

Yours  very  truly, 
The  Question  naike 

Confusion  Between  the  First  and  Second  Questions 

The  first  questionnaires  sent  out  were  addressed  Manager 
Export  Department,  but  this  was  soon  found  to  have  been  a 
mistake.  Export  departments  are  very  familiar  with  shipping 
methods,  but  frequently  they  know  little  of  factory  practice, 
and  their  footnotes  under  Remarks  and  Particulars  and  accom- 
panying letters  showed  that  the  two  were  frequently  confused. 

The  object  of  the  first  and  second  questions  was  to  discrimi- 
nate between  production  and  shipjjing  methods.  Tliis  is  a 
distinction  not  of  place  but  of  kind,  but  in  numerous  eases  it 
was  ignored  because,  the  packing  and  shipping  being  frequent- 
ly done  in  the  factory,  they  were  regarded  as  part  of  the 
factory  work.  In  such  eases,  the  use  of  the  system  in  shipments 
was  made  to  give  an  answer  for  its  use  in  production,  and  in 
other  cases  the  giving  of  metric  equivalents  of  English 
dimensions  in  catalogs  and  correspondence  and  even  the  giv- 
ing of  prices  in  metric  terms  were  made  the  bases  of  replies 
showing  the  use  of  the  system,  in  production,  so  stated  on  the 
same  sheets.  Some  of  these  replies  were  naive  in  their  simplici- 
ty, showing  that  those  replying  had  no  conception  of  the  io- 
dustrial  uses  of  weight  and  measure  other  than  shipping 
weights  and   price   units. 

This  tendency  to  confuse  shipping  and  commercial  with 
factory  methods  was  discovered  after  about  5  per  cent  of  the 
questionnaires  had  been  sent  out,  and  thereafter  they  were  ad- 
dressed Attention  of  Factory  Superintendent  and,  to  make  still 
plainer  the  distinction  between  the  fli'st  and  other  questions, 
the  following  rubber-stamp  impression  was  added  to  each  out- 
going questionnaire  alongside  the  first  question :' 

This  question  relates  EXCLUSIVELY  to  factory  methods  and 
measurements. 

It  has  nothing  to  do  with  price  units,  sizes  or  weights  of  parcels 
or  sales  methods  for  which  see  other  side. 


'  To  further  clear  up  any  possible  chance  of  misunderstanding  In  the 
replies,  five  other  form  letters  were  eventually  sent  out  covering  points 
which  it  was  suspected  that  the  writers  had   not  fully  understood. 


A  considerable  number  of  questionnaires  were  received  in 
which  but  one  or  two  answers  were  given.  Examination 
showed  that  most  of  the  answers  given  were  in  the  affirmative; 
that  is,  they  showed  a  greater  or  less  use  of  the  metric  system. 
There  is  no  reason  why  every  return  should  not  have  included 
answers  to  all  three  questions.  Every  exporting  manufacturer 
does  or  does  not  use  the  metric  system  in  the  three  ways  speci- 
fied, and  when  replies  were  received,  showing  two  affirmative 
answers  with  the  other  one  blank,  two  explanations  were  pos- 
sible. The  first  one  was  that  the  signer  of  the  questionnaire 
had  placed  crosses  for  those  uses  of  the  system  which  he  knew 
about  and  omitted  the  one  with  which  he  was  not  familiar, 
and  the  other  was  that  the  answers  covered  those  cases  in  which 
the  system  is  used,  but  passed  over  those  in  which  it  is  not 
used,  or,  in  other  words,  that  in  such  cases  no  answer  is  equiva- 
lent to  a  negative  answer. 

The  studiously  non-partisan  character  of  our  form  letters 
and  questionnaire  led  many  to  believe  that  we  are  supporting 
the  metric  system,  for  which  supposed  activity  we  received 
both  compliments  and  protests.  But  one  letter  of  the  op- 
posite kind  was  received  against  many  showing  this  impression, 
which  led  some  to  suppose  we  wanted  only  those  replies  that 
would  support  the  metric  propaganda. 

Whatever  the  explanation,  it  was  desirable  to  have  the 
answers  complete  and  another  form  letter  was  sent  to  many 
who  failed  to  answer  the  first  question. 

The  First  Question 

In  our  factory  work,  and  in  order  to  adapt  our  goods  to  the 
needs  of  buyers  in  metric  countries,  we  have  found  it  desirable  to 
abandon  English  measures  and  use,  instead,  metric  measures  for 
the  various  dimensions  of  our  products  to  the  following  extent ; 

This  question  is  by  far  the  most  important  of  the  three. 
When  a  manufacturer  makes  his  products  to  the  millimeter  to 
the  exclusion  of  the  inch,  he  has,  in  truth,  adopted  the  metric 
system  and  until  he  does  that,  he  has  not  adopted  it.  The  giv- 
ing of  catalog  information  in  metric  terms  is  a  use  of  the 
metric  system,  but  a  use  exactly  comparable  with  the  use  of  the 
Spanish  language  in  catalogs  for  Spanish  America  and  is  no 
more  the  adoption  of  the  metric  system  than  the  printing  of 
such  catalogs  is  the  adoption  of  the  Spanish  language. 

The  fact  that  the  commercial  use  of  weights  and  measures 
is  before  us  in  every  business  transaction  of  every-day  life 
leads  many  to  assume  the  commercial  use  to  be  of  paramount 
importance,  and,  indeed,  to  ignore  the  factory  use.  When  we 
reflect  that,  excepting  some  foodstuffs,  substantially  everything 
we  buy  is  made  before  it  is  sold,  that  factory  measurements 
largely  outnumber  (frequently  100  and  sometimes  1000  to  1) 
those  which  appear  in  sales  transactions,  that  commercial 
measurements  are  usually  the  roughest  approximations  while 
factory  measurements  are  often  of  the  highest  degree  of  refine- 
ment by  precision  measuring  instruments  developed  for  that 
purpose,  we  find  that  the  primary,  important  measurements 
of  civilization  are  those  made  in  the  production  of  com- 
modities. 

Replies  to  the  first  question  are  summarized  in  Table  1. 

No  Use  of  the  Metric  System  in  Production 

The  following  extracts  from  letters  make  a  suitable  introduc- 
tion to  this  phase  of  the  subject. 

The  Addressograph  Company  (addressing  machines,  in  ex- 
port trade  12  years)  write  of  only  one  request  for  goods  to  be 
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TABLE  1     SUMMARY  OF  REPLIES  TO  THE  FIRST  QUESTION 


The  Journal 
Am.Soc.M.E. 


Not  at  all 

Slightly 

Considerably 

Extensiyely 

Exclusively 

No  reply  to  this  question 

Total 


Count  of  returns 

Per  cent 

1188 

82.2 

160 

11  2 

29 

2.0 

16 

I.l 

6 

0.4 

46 

3.1 

1445 

100.00 

marked  in  the  metric  system  in  the  past  twelve  years. 

The  Babcoek  Printing  Press  Mfg.  Co.  (printing  machinery; 
in  export  trade  30  years)   write: 

We  consider  the  proposition  of  changing  our  system  of  weights 
and  measures  to  the  metric  system  as  no  more  necessary  or  desi- 
rable than  teaching  the  men  in  our  shop  the  language  of  the  coun- 
try in  which  the  machine  is  to  be  nm. 

The  Berger  ]VIfg.  Co.  (sheet-metal  products;  in  export  trade 
for  15  years)  write: 

We  find  that  customers  [in  metric  countries]  are  invariably 
acquainted  with  our  system  and  that  they  are  able  to  make  con- 
versions into  our  weights  and  measures  the  same  as  we  do  when 
an  inquiry  comes  to  us  in  metric. 

The    Blaek-Clawson    Company    (paper-mill   machineiy;    in 

export  trade  25  years)  write: 

We  have  had  no  trouble  whatever  using  English  measures. 

The  Boston  Pressed  Metal  Company  (metal  stampings;  in 
export  trade  10  years)  write: 

France,  Russia.  Argentine,  Brazil,  Denmark.  Australia  and  Can- 
ada use  regular  stock  of  inch  sizes. 

The  Bristol  Patent  Leather  Company   (in  export  trade  12 

years)   write : 

The  largest  leather-producing  countries  use  the  square  foot  as 
their  basis,  therefore,  the  square  foot  is  a  familiar  unit  even  in 
countries  using  the  metric  system. 

F.  W.  Brody  &  Co.  (cottonseed  products,  in  export  trade 
"  many  "  years)  who  reply  Not  at  All  to  all  of  our  questions, 
add: 

And  our  exports  the  past  season  were  approximately  |1,000,00(I. 

The  Brown  Folding  Machine  Company  (paper-folding  ma- 
chinery, in  export  trade  20  years)  write: 

We  cannot  recall  any  instance  where  we  have  been  asked  to 
give  anything  but  United  States  standard  weights  and  measures. 

The  Brown  Portable  Conveying  Machinery  Company  (porta- 
ble conveying  machinery;  in  export  trade  6  years)  write: 

The  foreign  buyer  buys  from  our  standard  sizes  nearest  to  his 
approximate  metric  requirements. 

The  Cleveland  Automatic  Machine  Company  (machine  tools) 
write : 

We  rarely  have  occasion  to  make  up  specifications  using  the 
metric  system  for  abroad.  We  ship  a  vast  amount  of  material  to 
foreign  countries. 

The  Collins  Company  (cutting  tools;  in  export  trade  70 
years)  write : 

Our  business  is  nine-tenths  with  foreign  countries.  We  have  no 
need  whatever  to  use  the  metric  system  in  our  business. 

Curtis  &  Marble  Machine  Co.  (cloth-finishing  machinery; 
in  exj^ort  trade  40  years)  write: 

Where  the  goods  are  measured  by  the  roll  or  drum  system,  we 
use  the  regular  yard  circumference  drum  and  then  use  compensat- 
ing gears  to  reduce  this  to  meters.     In  the  South  American  trade 


there  are  four  or  five  different  lengths  used,  none  of  them  metric 
and  each  a  specific  measurement  for  individual  countries. 

The  Benjamin  Eastwood  Company  (textile  machinery) 
write : 

There  is  no  call  for  the  metric  system  of  weights  and  measures 
in  building  textile  machinery  for  export. 

The  Chase  Turbine  Manufacturing  Company  (woodworking 
machinery;  in  export  trade  40  years)  write: 

One  customer  has  a  scale  attached  to  the  machine  to  indicate 
width  of  opening.     This  scale  is  graduated  according  to  the  metric 

system. 

The  William  J.  Dines,  Jr.,  Company  (plantation  machinery; 
in  export  trade  6  years)   write : 

When  we  receive  orders  for  machinery,  it  is  usual  to  receive  a 
sketch  showing  the  proposed  installation  and  the  dimensions  are 
more  often  given  in  feet  and  Inches  than  in  the  metric  measures 
even  from  countries  using  the  metric  system. 

The  Dodge  Steel  Pulley  Corporation  (steel  pulleys;  in  ex- 
port trade  17  years)  report  exclusive  use  of  English 
dimensions. 

Eastman,  Gardiner  &  Co.  (building  lumber;  in  export  trade 
12  years)   write : 

Last  year  we  took  up  the  matter  with  our  ageuts  in  France, 
Belgium,  Italy  and  England.  They  stated  that  although  the  metric 
System  was  used  in  some  of  the  above  countries,  that  in  lumber, 
the  buyers  were  so  accustomed  to  usiug  the  English  measure  that 
it  would  be  a  great  mistake  to  make  auy  change  in  our  method 
of  figuring. 

Fairbanks,  Morse  &  Co.  write: 

We  have  been  actively  engaged  in  developing  foreign  trade  for 
the  past  15  years,  and  our  experience  touches  practically  every 
couutry  in  the  world.  The  lines  of  goods  that  we  manufacture  and 
sell  abroad  are  quite  varied,  embracing  internal-combustion 
engines,  steam,  power,  and  centrifugal  pumps,  electrical  <lyuamo3 
and  motors,  railway  supplies  and  windmills. 

We  are,  of  course,  sending  our  goods  to  countries  where  the 
metric  system  is  used,  but  we  have  not  seen  auy  necessity  whatever 
for  abandoning  the  English  standard  of  weights  and  measures. 

The  Fawcus  Machine  Company  (gears  and  gear  drives;  in 
export  trade  16  years)  write: 

On  one  occasion  we  made  some  special  machinery  to  drawings 
furnished  by  a  customer  in  Spain  on  which  metric  dimensions 
were  used.     We  readily  transcribed  them  into  English. 

The   Glasgow   Iron   Company    (steel   and  iron   plates,  etc.) 

write : 

Orders  for  our  product  come  to  us  in  feet  and  inches,  and  are 
so  marked  when  shipped. 

The  R.  P.  Hazzard  Companj'  (men's  shoes;  in  export  trade 
10  years)  write: 

We  have  never  had  called  to  our  attention  auy  metric  system 
for  designating  sizes  of  boots  and  shoes. 

The  National  Radiator  Company  (steam  radiators,  boilers 
and  fittings)  write: 

Our  foreign  customers  have  taken  our  products  just  as  we  manu- 
facture them  for  domestic  trade. 

The  Penn  Engineering  Company  (steam  and  water  special- 
ties, in  export  trade  18  years)  write: 

We  have  never  used  anything  except  English  measures,  nor 
found  any  need  to  change  them  at  any  time. 

The  RusseU,  BurdsaU  &  Ward  Bolt  &  Nut  Co.  (bolts,  nuts, 
rivets  and  washers;  in  export  trade  20  years)  write: 

We  ship  our  goods  to  almost  every  country  throughout  the 
world  and  find  that  the  English  weights,  measures,  etc.,  are  gen- 
erally satisfactory. 
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William  Sellers  &  Co.  (machine  tools  and  power-trans- 
mission machinery;  in  export  trade  60  years)  write: 

Notwitlistandiiig  the  large  volume  of  foreign  inquiry  we  receive, 
so  little  of  it  calls  for  adherence  to  the  metric  system  as  to  be 
practically   negligible. 

The  Walter  A.  Wood  Mowing-  and  Reaping  Machine  Com- 
pany, who  reply  Not  at  All  to  all  of  our  questions,  say: 

We  do  a  large  e.\port  trade  iu  Scaudiuavia,  France.  Germany, 
Russia,  Austria-Hungary  and  Roumania. 

Manufacturers  Who  Replied  that  Metric  Measures  Were 
Unnecessary  for  Their  Products 

Representatives  of  some  570  different  industries  replied  to 
the  first  question  regarding  the  use  of  the  metric  system  in 
the  production  of  their  goods  for  export  by  placing  their 
crosses  in  the  Not  at  All  line.' 

From  the  large  number  of  chemical  industries  reporting  it  is 
seen  that  manufacturing,  as  distinguished  from  laboratory 
work,  chemistry  is  conducted  on  the  English  system.  The 
numerous  electrical  industries  which  follow  the  English  system 
show  that  the  prevailing  impression  that  the  electrical  is  a 
metric  industry  is  unfounded. 

Many  of  the  industries  from  which  replies  were  received, 
such  as  chemicals,  agricultural  machinery,  mining  machinery, 
etc.,  produce  not  one,  but  great  lines  of  products.  Such  in- 
dustries, however,  are  considered  as  single  items,  the  number 
referring  not  to  products,  but  to  industries. 


Partial  Use  of  the  Metric  Ststeii  in  Production 

The  reports  of  partial  use  are,  in  some  respects,  the  most 
instructive  of  all.  Prom  them,  we  learn  that  it  is  only  in  rare 
cases  that  the  units  of  measure  used  in  the  production  of  a 
commodity  have  anything  to  do  with  its  salability  in  any 
market,  the  calls  for  the  metric  system  being  always  special 
and  of  no  general  application  or  significance. 

For  e  ample,  in  substantially  all  lines  of  machinery,  foreign 
purchasers  of  automobiles,  electrical,  mining,  ice-making, 
agricultural  machinery,  etc.,  care  no  more  about  the  imits  to 
which  the  parts  of  these  machines  are  made  than  the  reader 
cares  about  the  English  or  metric  units  used  in  the  construc- 
tion of  his  own  watch.  The  only  exception  to  this  law  is 
found  in  about  one-third  of  the  reports  for  machine  tools. 
Here  the  metric  features  called  for  are  those  few  immediately 
concerned  in  measuring  the  products  made  on  the  machine. 

Again,  in  the  case  of  chemicals,  it  must  be  clear  that  the 
units  used  in  the  productions  of  the  goods  have  nothing  to  do 
with  the  salability  of  the  products.  In  steel  and  iron  products 
— structural  material,  pipe,  etc. — the  preponderance  of  Eng- 
lish-si)eaking  countries  m  the  production  of  these  goods  has 
made  their  products  the  standard  of  the  world  as  is  true,  also, 
of  automobile  tires;  while  in  textiles  a  letter  of  the  American 
Printing  Company  saying  that  "  practically  all  of  our  gooils 
for  export  trade  are  measured  in  yards,"  shows  the  extent 
to  which  the  yard  is  used  as  a  price  iniit  in  the  metric  coun- 
tries. 

The  most  striking  illustration  is  found  in  weighing  and 
measuring  instruments  designed  for  weighing  in  metric  units. 
In  these  instruments  the  construction  remains  strictly  English, 
the  only  metric  feature  being  the  graduated  dial  or  scale  by 
which  the  indications  are  read ;  and  in  the  case  of  recording 


^  A  list  of  the  industries  and  the  replies  received  in  each   is  given 
in  the  complete  report. 


instruments,  these  graduations  are  placed  on  ruled  sheets  of 
paper  wliicli  are  not  even  parts  of  the  instruments. 

Representatives  of  the  following  industries  reply  to  the  first 
question  by  placing  their  crosses  in  the  Slightly,  Considerably 
or  E  clusively  lines  as  indicated  by  the  figures  in  parentheses. 

Automobiles  and  automobile  trucks:  Not  at  all  (22), 
Slightly  (20),  Considerably  (2). 

The  use  of  the  metric  system  in  the  automobile  and  auto- 
mobile-truck industry  to  meet  the  needs  of  export  trade  is 
limited  to  speedometers,  spark  plugs,  tires  and  wheel  rims  to 
suit  the  tires.  Speedometers  are  graduated  to  read  in  kilo- 
meters just  as,  for  Russia,  they  are  graduated  to  read  iu  versts. 
In  both  cases,  we  give  the  customer  what  he  wants  and  one 
practice  has  as  much  and  as  little  significance  as  the  other. 

It  will  be  observed  that  most  of  the  automobile  companies 
who  use  the  metric  system  at  all  place  their  crosses  against 
Slightly  for  the  use  of  the  metric  system  for  these  items. 
The  extent  of  this  use  is  shown  by  the  following  extracts  from 
letters. 

The  Cadillac  Motor  Car  Company  say: 

Until  a  year  ago  millimeter-sized  wheels  and  tires  were  shipped 
with  cars  to  Australia.  Imt  our  distributor  there  changed  to  inch 
sizes.  Most  South  American  countries  take  inch  sizes,  with  the 
exception  of  Chile,  which  takes  millimeter. 

The  Paige-Detroit  Motor  Car  Company  say : 

At  the  present  time,  the  demand  for  metric  wheels,  rims  and 
tires  is  extremely  limited.  Since  the  first  of  the  year,  we  have 
only  shii)i)ed  0  cars  .so  eipiijiiied. 

The  Dart  Motor  Car  Company,  Dodge  Brothers,  the  Elwell- 
Parker  Company,  the  Ford  Motor  Company,  International 
Motor  Company,  Lexington  Motor  Company,  and  the  Maxwell 
Motor  Sales  Corporation,  all  report  the  use  of  American-size 
tires  in  their  trade. 

Metric  sjjark  plugs  are  so  called  because  of  the  metric  screw 
thread  by  which  they  are  secured  in  place,  all  their  other 
dimensions  being  English.  Such  plugs,  however,  are  not  uni- 
versal in  metric  countries.  The  Cole  Motor  Car  Company 
say  in  reference  to  export  trade: 

We  use  the  % — 18  S.A.E.  standard  spark  plug. 

The  J.  B.  Crockett  Company  say : 

The  percentage  of  metric  siiark  jilugs  against  those  of  standard 
thread  as  used  b.v  ourselves  which  are  exjiorted  is  about  two- 
thirds  metric — the  balance.  %,  'A  inch  and  %  inch,  that  is,  omit- 
tiug  the  regular  Champion  X  Ford  plugs.  The  greater  portion  of 
Ford  spark  plugs  shipped  into  foreign  countries  are  the  same  as 
the  regular  standard  American  used  here. 

The  Paige-Detroit  Motor  Car  Company  say  that  requests 
for  the  metric  spark  plug  are  practically  obsolete  at  present, 
and  Dodge  Brothers  report  annual  shipments  valued  at  $1,- 
000.000  to  metric  countries,  but  all  ears  are  furnished  with 
standard   English   spark   plugs. 

Automobile  crankshafts:  Slightly  (1).  The  Automobile 
('rankshaft  Corporation  (in  export  trade  three  yeai-s)  who 
make  this  rejiort,  say : 

About  60  iier  cent  of  crankshafts  wp  are  makiug  for  exijort  are 
in  English  measurements,  I'O  per  cent  iu  English  and  metric  (that 
is.  some  dimensions  English  and  some  metric)  and  20  per  cent  in 
metric  only. 

Athletic  goods:    Not  at  all   (1),  Slightly  (1). 

Agricultural  machinery:  Not  at  all  (9),  Considerably  (1), 
Slightly  (1). 

Abrasives  and  sharpening  stones:  Not  at  all  (3),  Slightly 
(1). 

Ammunition:    Not  at  all   (1),  Extensively   (2). 
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Belting:  Not  at  all  (2),  Slightly  (4),  Considerably  (1),  Ex- 
tensively  (1). 

The  Kossendale-Reddaway  Belting  and  Hose  Company  who 
report  Extensively,  say: 

We  do  not  use  it  at  all  as  far  as  the  actual  manufacturing  is 
concerned.  We  do.  however,  receive  many  inquiries  and  orders 
from  other  countries  in  which  they  request  length,  breadth  and 
thickness  of  belting  according  to  the  metric  system,  and  in  filling 
the  orders,  we  supply  them  with  the  nearest  measurements  we 
have  in  feet  and  inches. 

Brass  and  copper  goods:  Not  at  all  (6),  Slightly  (2),  Ex- 
tensively (1).  The  Bridgeport  Brass  Company  (in  export 
trade  25  years),  who  report  Slightly,  say: 

We  have  furnished  during  the  last  two  or  three  years  large 
quantities  of  brass  disks  for  the  manufacture  of  cartridge  cases, 
the  dimensions  of  which  were  specified  in  metric  units.  These 
metric  units  we  simply  translate  into  the  corresponding  English 
equivalents  and  proceeded  with  the  order.  We  have  made  seamless 
tubes  in  a  similar  manner  and  several  million  copper  bands  for 
shrapnel. 

Bolts,  nuts  and  rivets:  Not  at  all  (4),  Slightly  (3).  Boiler 
tubes:  Not  at  all  (1),  Considerably  (1).  Ballbearings:  Not 
at  all  (1),  Slightly  (1).    Balls:    Not  at  all  (2),  Considerably 

(1). 

Brick:  Slightly  (1).  Boiler  tube  cleaners:  Considerably 
(1).  The  William  B.  Pierce  Company  (in  export  trade  19 
years),  who  make  this  last  report,  say: 

In  countries  using  the  metric  system  we  merely  use  that  system 
for  turning  and  measuring  the  outside  diameter  of  the  machine. 

Boat  oars,  hardwood  dimension  stock,  etc.:    Slightly   (1). 

Cutting  tools:  Not  at  all  (14).  Slightly  (4),  Considerably 
(5).  The  Cleveland  Twist  Drill  Company  (in  export  trade 
30  years)  who  report  Considerably,  say  that  to  France, 
Sweden,  Italy  and  Spain  their  shipments  are  90  per  cent  to 
100  per  cent  metric.  Shipments  to  Norway,  Holland,  Denmark 
and  Russia  are  about  50  per  cent  English  and  50  per  cent 
metric.  Shipments  to  Japan  are  about  90  per  cent  English 
and  10  per  cent  metric.  Shipments  to  Central  and  South 
America  are  95  per  cent  to  100  per  cent  English. 

There  are  two  types  of  cutting  tools — those  which  by  their 
own  size  determine  the  size  of  the  work  done  by  them  (twist 
drills,  reamers,  taps,  dies,  milling  cutters  for  gear  teeth,  etc.) 
and  those  which  do  not  (most  mechanics'  hand  tools).  The 
replies  showing  the  use  of  the  metric  system  relate  to  the 
former  type  in  all  cases. 

The  remarks  under  weighing  and  measuring  instruments 
below  apply  here  almost  without  change.  Sizing  tools  of 
millimeter  dimensions  are  not  made  for  use  at  home,  but  to 
sell  for  use  abroad. 

In  1916  a  report  on  The  Metric  System  in  Export  Trade 
was  issued  from  the  Bureau  of  Standards.  Of  thirty-three 
pages  of  illustrations  of  American  metric  products,  twenty- 
seven  show  weighing  and  measuring  instruments  and  sizing- 
cutting  tools  made  for  sale  and  use  abroad,  while  three  of  the 
remaining  six  illustrations  show  lathes  so  arranged  that  others 
may  cut  metric  screws  when  necessary,  but  every  one  of  them 
fitted  for  cutting  English  screws  as  a  primary  function  with 
makeshift  translating  gears  to  make  possible  the  cutting  of 
metric  screws. 

To  those  who  do  not  understand,  the  illustrations  make  an 
impressive  showing  of  the  progress  of  the  metric  system;  to 
those  who  do  understand,  they  make  an  equally  impressive 
showing  to  the  contrary. 

Many  of  these  tools  and  instruments  are  of  American  in- 
vention.    Metric   countries  learn  of  their  merit  and  call  for 


them.  W^e  adapt  them  to  the  needs  of  such  customers  by 
suitably  spacing  and  numbering  the  divisions  by  which  their 
indications  are  read. 

Chemicals:  Not  at  all  (19),  Slightly  (1),  Extensively  (1). 
Chemical  macliinery  :  Extensively  (1).  The  Werner  &  Pfleid- 
erer  Co.,  who  report  Extensively,  say : 

When  originally  starting  here  in  this  country,  we  took  over  a 
number  of  patterns  and  drawings  in  metric  which  we  have  used 
ever  since. 

Corsets:  Not  at  aU  (1),  Slightly  (2),  Considerably  (1). 
Car  wheels,  chilled  rolls,  and  roll-grinding  machines :  Not  at 
all  (2),  Slightly  (1).  The  Lobdell  Car  Wheel  Company  (in 
export  trade  nearly  50  years)  who  make  this  last  report,  say: 

We  occasionally  get  orders  for  chilled  rolls  for  calendering 
paper  to  go  abroad  and  the  dimensions  of  the  journals  and  necks 
are  sometimes  specified  in  millimeters.  We  have  also  had  orders 
for  a  few  wheels  and  axles  with  the  metric  sizes  specified  for 
the  axle  and  hul>  dimensions. 

Cotton  duck:  Not  at  aU  (2),  Slightly  (1).  The  Elm  City 
Cotton  Mills  (in  export  trade  10  years)  who  make  this  last 
report,  say : 

We  have  shipped  quite  a  bit  of  cotton  duck  to  Cuba  and  there 
have  been  a  few  instances  where  they  have  asked  for  metric  meas- 
urements. For  the  last  few  years  probably  95  per  cent  of  the  ship- 
ments we  have  made  have  been  billed  and  branded  with  the  usual 
English  measurements. 

Clay-working  machinery :  Not  at  all  (1),  Slightly  (1).  The 
American  Clay  Machinery  Company  (in  export  trade  37 
years),  who  make  this  last  report,  say  that  this  use  of  the 
system  refers  only  to  dies  and  molds  used  in  presses  and  other 
machines  for  making  clay  goods. 

Candles,  stearine,  glycerine,  etc.:    Not  at  all   (1),  Slightly 

(1). 

Drop  forgings:  Not  at  aU  (1),  Slightly  (2).  The  Arm- 
strong Brothers  Tool  Company  and  the  Billings  &  Spencer 
Co.  who  both  report  Slightly,  say  that  this  use  of  the  system 
refers  only  to  "  openings  in  maeliine  wrenches." 

Electrical  machinery:  Not  at  all  (14),  Slightly  (1).  The 
Westinghouse  Electric  and  Manufacturing  Comi^any  (in  ex- 
port trade  20  years),  who  make  this  last  report,  say  that 
metric  requirements  are  given  in  only  a  small  fraction  of  the 
business  taken — too  small  to  state  in  figures. 

Elevators,  escalators,  conveying  and  hoisting  machinery: 
Not  at  all  (8),  SUghtly  (1).  Explosives:  Not  at  all  (1), 
Slightly  (1).  Electrical  wires,  cables  and  accessories:  Ex- 
tensively  (1). 

Firearms,  sporting:  Not  at  all  (4),  Considerably  (1).  The 
A.  H.  Fox  Gun  Company  (in  export  trade  5  years),  who  make 
this  last  report,  say: 

-\bout  half  of  our  foreign  orders  are  received  with  the  dimen- 
sions of  the  guns  in  the  metric  system. 

Firearms,  military:  Not  at  all  (2),  Slightly  (1).  Fireclay 
products :    Slightly   ( 1 ) . 

Filters:    Not  at  all  (2),  Slightly  (1). 

Glass,  including  plate,  window,  jars  and  bottles :  Not  at  all 
(8),  Slightly   (2)^". 

Ground-steel  shafting:  Slightly  (1).  The  Cumberland  Steel 
Company  (in  export  trade  20  years),  who  make  this  report, 
say: 

We  do  not  think  we  have  finished  any  metric  sizes  for  two  or 
three  years,  and  the  quantity  we  made  at  any  time  is  very  small 
— hardly  worth   considering. 

Grinding  wheels:   Not  at  all  (4),  Slightly  (1),  Extensively 
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(1).     The  Abrasive  Company  (in  export  trade  17  years)  who 
report  Slightly,  say: 

The  grinding  wheels  that  we  supply  to  countries  using  metric 
measure  are  arcordiug  to  English  and  metric  measures.  It  would 
be  difficult  to  give  an  approximate  idea  of  the  percentage  of  the 
two  kinds  of  measurements  used,  but  perhaps  we  would  not  be 
far  wrong  in  specifying  3  per  cent  metric  and  97  per  cent  English. 

The  Hampden  Corundum  Wheel  Company  (in  export  trade 
32  years )  say : 

Customers  frequently  order  in  metric  specifications,  but  we  sup- 
ply the  nearest  English  equivalents  to  their  entire  satisfaction. 

Gas,  gasoline,  and  oil  engines:  Not  at  all  (12),  Slightly  (1). 
Gas-engine  specialties:  Slightly  (1).  The  Kokomo  Electric 
Company  (in  exjjort  trade  seven  years)  who  make  this  last 
report,  say: 

Only  in  one  article — a  metric  thread  spark  plug. 

Hoisting  machinery:    Not  at  all   (2),  Slightly   (1). 
Hammers:    Slightly   (1),     Fayette  R.  Plumb,  Inc.   (in  ex- 
port trade  30  years),  says: 

The  only  cases  are  a  certain  pattern  of  carpenters'  hammer  and 
a  certain  pattern  of  sledge  hammer  used  in  South  America. 

Handles  for  hand  tools:    Not  at  all  (2),  Slightly  (1). 
The  Turner,  Day  &  Woolworth  Handle  Co.  (in  export  trade 
30  years),  who  make  this  last  report,  say: 

Under  normal  conditions,  shipments  to  those  countries  in  which 
millimeter  measurements  are  used  will  run  about  25  per  cent 
against  75  per  cent  on  which  inches  are  used. 

Ice  machinery:  Not  at  all  (4),  Slightly  (1).  The  Vilter 
Mfg.  Co.  (in  export  trade  30  years),  who  make  this  last 
report,  say : 

We  do  not  think  we  ever  made  any  of  our  compressors  to  milli- 
meter sizes,  but  have  made  pipes,  fittings,  etc.,  at  times.  [The  ice 
machine  is,  essentially,  a  gas  compre.ssor.] 

Insulated  electric  wire  and  cables:     Slightly    (1). 

Ingot  metals:    Slightly   (1). 

Knit  goods:    Not  at  all  (2),  Slightly  (1). 

Locomotives:  Not  at  all  (1),  Slightly  (2),  Considerably 
(1).  The  Davenport  Locomotive  Works  (in  export  trade  10 
years)  who  report  Slightly,  say : 

Only  for  track  gage  of  locomotives. 

Leather  goods:  Not  at  all  (1),  Slightly  (1).  Lubricators: 
Not  at  all  (4),  Slightly  (1).  The  Richards  &  Phoenix  Co.  (in 
export  trade  6  years),  who  make  this  last  report,  say: 

Whitworth  pipe  threads  are  usually  called  for. 

Machine  tools:  Not  at  aU  (60),  Slightly  (32),  Considerably 
(3). 

Machine  tools  are  the  machines  with  which  machine  shops 
are  equipped.  On  them  all  other  machines  of  whatever  kind 
and  for  whatever  purpose  are  made  and  the  dimensions  of 
their  parts  determined.  Here,  if  anywhere,  the  need  of  the 
adoption  of  the  metric  system  in  export  trade  would  be  im- 
perative and  the  returns  from  this  industry  are  hence  the  most 
instructive  of  all. 

The  returns  show  the  greatest  use  of  the  metric  system  to 
be  in  this  industry  and  it  is  in  this  industry  that  The  American 
Institute  of  Weights  and  Measures  had  its  origin  and  has  today 
among  its  members  the  greatest  number  of  representatives, 
which  is  to  say  that  those  who  have  had  the  most  experience 
with  the  system  are  also  those  who  have  organized  to  resist  its 
further  extension. 

Some  types  of  machine  tool  are  fitted  with  attachments  for 
indicating  sizes  and  adjustment.s,  and  some  are  not.     Such  at- 


tachments, like  weighing  and  measuring  instruments  tor 
metric  countries,  are  made  to  read  in  millimeters  and  frequent- 
ly the  gi'aduations  of  these  attachments  are  the  only  metric 
features  of  tlie  machines.  Thus  we  have  drilling  machines 
with  indicators  for  the  depth  of  the  hole  drilled  reading  in 
millimeters,  but  with  no  change  in  the  machines.  Since  the 
circumferential  speed  of  the  cutting  tools  is  an  important 
thing  to  know,  we  also  have  cases  in  which  tables  are  attached 
to  the  machines  showing  the  speeds  of  different-sized  drills 
at  different  rates  of  revolutions  per  minute  in  meters  per  second 
instead  of  feet  per  minute.  We  also  have  milling  machines  in 
which  adjustments  are  made  through  the  use  of  screws  and 
graduated  dials.  In  order  that  the  indications  may  be  made  in 
millimeters,  the  screws  (three  in  number)  are  cut  to  metric 
pitches  and  the  dials  graduated  to  read  in  millimeters  with  no 
other  change  in  the  machine. 

Of  a  special  class  are  lathes  because  of  their  important 
function  in  cutting  screws,  and  this  function  has  been  a  storm 
center  of  this  controversy  from  the  beginning.  Tor  this  pur- 
pose lathes  are  fitted  with  lead,  guide  or  master  screws  from 
which  screws  of  other  pitches  are  cut  by  the  aid  of  combina- 
tion or  change  gears. 

How  few  metric  countries  call  for  any  metric  features  of 
machine  tools  is  shown  by  the  following  remarks  by  machine- 
tool  builders.  Except  for  lead  and  adjusting  screws,  which 
a  few  metric  countries  call  for  on  some  machines,  the  require- 
ments are  insignifieant.  About  tw^o-thirds  of  the  replies  show 
no  metric  features  whatever  to  be  asked  for. 

The  Automatic  Machine  Company  (automatic  threading 
lathes;  in  export  trade  12  years)   say: 

We  furnish  the  various  countries  of  Europe  with  our  standard 
lead  screw  with  the  exception  of  France,  Spain  and  Italy,  to  which 
three  countries  we  furnish  the  lathes  with  metric  lead  screws. 

Baker  Brothers  (keyw-ay-cutting  machines;  in  export  trade 
20  years)  say: 

We  furnish  some  cutting  tools  in  metric  widths  for  keyseats, 
but  the  majority  are  furnished  in  English  measurements  even  for 
metric  countries. 

The  E.  W.  Bliss  Comisany  (metal-working  machinery;  in  ex- 
port trade  40  years)  say: 

We  do  not  often  find  it  necessary  to  make  any  part  of  our 
machines  to  metric  measurements.  Occasionally,  some  part,  where 
tools  already  existing  must  fit,  is  required  to  be  made  to  dimen- 
sions in  millimeters. 

The  Cinciunati-Bickford  Tool  Company  (drilling  machines; 
in  export  trade  "many"  years)  say: 

We  use  metric  speed  and  feed  plates  and  give  metric  gradua- 
tions on  spindle  sleeves  or  dial  depth  gages. 

The  Cincinnati  Gear  Cutting  Machinery  Co.  (gear-cutting 
machines;  in  export  trade  9  years)  say: 

For  Eui-opean  countries  we  furnish  a  metric  elevating  screw  for 
the  work  arbor  and  cutter  arbor  of  metric  diameter.  All  other 
dimensions  are  English. 

The  Cincinnati  Milling  Machine  Company  (milling  ma- 
chines; in  export  trade  20  3'ears)   say: 

This  applies  to  the  feed  screws  which,  for  metric  countries,  are 
made  so  that  the  dial  reads  in  millimetei-s  instead  of  thousandths 
of  an  inch. 

The  Detrick  &  Harvey  Machine  Co.  (planers,  horizontal 
boring  machines,  gun  lathes,  etc.;  in  export  trade  2.5  years) 
say: 

Only  in  the  matter  of  furnishing  metric  reading  scales  on  certain 
machines.     We  have  sold  machinery  in  England,  France,  Germany, 
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Kussia,  Italy,  llullauil,  Norway,  Japau,  South  Africa,  Chile,  ami 
other  foreign   countries. 

The  Gleason  Works  (g-ear-cuttiiiar  macliinery)  say : 

The  only  use  we  make  of  metric  dimensions  in  our  work  is  when 
we  manufacture  adjusting  screws  to  metric  standards  to  be  used  in 
conjunction  with  metric  scales  which  show  relative  movements  of 
parts  of  the  machines. 

The  Lees-Bradner  Company.  Lodge  &  Shipley  Machine  Tool 
Co.,  The  Kempsmith  Manufactuiing  Company  and  the  Spring- 
field Machine  Tool  Company  all  report  the  use  of  metric  units 
only  in  parts  of  articles  for  export  to  France. 

The  Norton  Grinding  Company  (cylindrical  grinding  ma- 
chines; in  export  trade  16  years)   say: 

There  are  four  small  parts  of  our  grinding  machines  that  we 
make  to  metric  measurements  for  a  few  customers  in  some  Euro- 
pean countries. 

The  Rockford  Drilling  Machine  Company  (drilUng  ma- 
chines; in  export  trade  17  years)  say: 

Metric  dimensions  are  stamped  on  drilling-machine  quills  on 
machines  for  certain  foreign  countries. 

Shortly  after  the  beginning  of  the  great  war  tlie  American 
Machinist,  sent  a  commissioner  (Mr.  0.  P.  Hood)  to  South 
America.  Mr.  Hood's  papers  show  that  in  the  machine  shops 
of  South  America — of  which  there  are  more  than  most  people 
realize — 39.3  per  cent  of  the  machine  tools  are  American,  43.2 
per  cent  are  British  and  the  remaining  17.5  per  cent  are  Ger- 
man, Belgian  and  French.  While  South  American  shops  have 
the  world  from  which  to  buy,  they  choose  machine  tools  made 
to  English  over  those  made  to  metric  measures  in  the  ratio  of 
nearly  5  to  1. 

Mechanical  presses:     Not  at  all   (2),  Slightly   (1). 

Magnetos:  Not  at  all  (1),  Slightly  (1).  Machinery  and 
equipment  pertaining  to  the  meat  industry:     Slightly  (1). 

Optical  goods:  Not  at  all  (5),  Slightly  (2),  Considerably 
(2),  Extensively    (1). 

The  use  of  the  metric  system  in  optical  work  applies  only 
to  the  grinding  of  lenses,  the  mechanical  parts  of  cameras, 
microscopes,  etc.,  being  made  to  the  English  system.  This 
system  was  not  adopted  for  the  benefit  of  export  trade,  as  is 
shown  by  the  following  from  the  Eastman  Kodak  Company: 

It  is  customary  in  this  work  to  use  the  metric  system  of  meas- 
urement, probably  because  the  practice  in  V.  S.  A.  followed  foreign 
practice  where  lens  optics  were  first   perfected. 

Lens  manufacture  is  one  of  many  e:  amples  of  the  manner 
in  which  an  industry,  when  transferred  from  one  country  to 
another,  carries  with  it  the  units  of  measurement  on  which  it 
was  develojied. 

Another  illustration  is  found  in  shoe  machinery.  The  United 
Shoe  Machinery   Company  write : 

'  Our  company  established  factories  in  England.  France.  Germany 
and  Austria,  and  have  exported  goods  and  maintained  subsidiary 
companies  or  branch  offices  in  practically  all  of  the  countries  of 
South   America. 

In  order  to  maintain  uniformity  in  such  machines  as  we  manu- 
facture both  at  home  and  abroad,  the  English  system  of  measure- 
ments is  used  in  all  countries  so  that  if  necessary  machines  and 
parts  may  be  supplied  from  one  country  to  another. 

Another  illustration  is  found  in  machinery  and  appliances 
for  the  chemical  trade,  regarding  which  the  Werner  and 
Pfieiderer  Company  write: 

When  originally  starting  here  in  this  country,  we  took  over  a 
number  of  patterns  and  drawings  in  metric  which  we  have  used 
ever  since. 

Again,  the  Whitehead  torpedo  carried  the  English  inch  from 


England  to  Austria;  as,  again,  steel  balls  carried  it  from  the 
United  States  to  Germany.  The  methods  of  wholesale  precision 
manufacture  of  balls  were  developed  in  this  country  and  taken 
to  Germany  where  the  customary  practice  today  is  to  make 
steel  balls  to  inch  dimensions — German  formulae  for  the  car- 
rying capacity  of  ball  bearings  containing  a  factor  for  the 
diameter  of  the  balls  in  English  inches. 

In  the  manufacture  of  silk  fabrics,  among  Western  nations 
France  early  gained  the  leading  position  and,  as  a  result,  the 
French  system  of  numbering  silk  based  on  the  denier  (a 
weight)  and  the  aune  (a  unit  of  length)  became  not  only  the 
silk  standard  of  France,  but  of  all  countries,  and  is  today  the 
world  standard  for  silk.  In  like  manner,  the  early  dominance 
of  England  in  the  cotton  trade  has  made  the  English  system 
of  numbering  cotton  yarn  based  on  the  yard  and  pound  the 
standard  of  the  world,  the  only  exception  being  France. 

Equally  striking  is  the  establishment  as  world  standards 
of  the  English  standards  for  numbering  linen  and  jute  yarn. 

But  the  most  impressive  example  of  the  spread  of  standards 
of  measurement  as  a  result  of  industrial  development  is 
presented  by  Russia,  whose  system  of  linear  measurements  is 
based  on  the  English  inch  and  foot  as  a  result  of  the  visit  of 
Peter  the  Great  to  England  about  1701.  The  Russian  duim  is 
the  English  inch;  the  Russian  foot  is  the  English  foot;  the 
arshine  is  28  inches;  the  sagene  is  7,  and  the  verst  is  3500 
English  feet.  All  these  are  standards  that  will  survive  revolu- 
tions and  invasions  and  are,  with  the  language,  the  most  stable 
of  the  country's  institutions. 

Oil-mill  machinery:    Slightly   (1). 

Oilless  bearings :    Slightly  (1). 

Oxygen  apparatus:    Extensively   (1). 

Power-transmission  machinery:  .^ot  at  all  (8),  Slightly  (3). 
The  Dodge  Manufacturing  Company  (in  export  trade  for  25 
years)   who  make  one  of  these  reports,  say: 

Probably  89  per  cent  of  our  export  production  is  made  on  Eng- 
lish measurements  and  weights — that  is.  inches,  feet  and  pounds. 

The  Standard  Pressed  Steel  Company  (in  e  port  trade  10  to 
12  years)  find  it  necessary  to  babbitt  the  bearings  in  the  shaft 
hangers  to  a  diameter  corresponding  to  shafting  of  millimeter 
diameter  in  use  in  some  foreign  countries. 

Perforateil  metals :  Slightly  (3).  The  Harrington  and  King 
Perforating  Company  (in  exjiort  trade  "many"  years),  say: 

On  receipt  of  an  order  it  (the  metric  system)  is  changed  to  the 
English  system  and  thus  put  through  the  factory  with  a  few 
exceptions.  We  often  use  the  metric  system  for  specifying  the  size 
of  perforations  in  our  own  factory  and  to  both  foreign  and  domes- 
tic customers. 

Pipe:  Not  at  all  (8),  Extensively  (1).  In  this  case,  cast- 
iron  pipe.  Platinum:  Extensively  (1).  Paper:  Not  at  all 
(13).  Considerably  (1),  Extensively  (1). 

Picture  frames  and  moldings:   Not  at  all  (2),  Slightly  (1). 

The  Indiana  Moulding  and  Frame  Company,  who  make  the 
last  report,  say : 

Very  few  orders  received  requiring  lengths  or  sizes  in  meters. 

Piping:    Not  at  all  (1),  Slightly  (1). 

Rubber  goods,  including  automobile  tires,  hose,  etc. :  Not  at 
all  (11),  Slightly  (9),  Considerably  (2),  Extensively  (1).  The 
practice  regarding  automobile  tires  is  given  above  under  auto- 
mobiles. The  Boston  Woven  Hose  and  Rubber  Company  (in 
export  trade  30  years),  who  report  Slightly,  say: 

The  manufacture  of  hose  for  countries  using  the  metric  s.vstem 
is  identical  with  the  process  used  for  hose  consumed  in  this  country 
with  the  single  exception  that  the  hose  is  made  of  a  definite  num- 
ber of  meters  long  instead  of  feet. 
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The  Electric  Hose  ami  Rubber  Company  (in  export  trade  12 
years)  report  that  about  2  per  cent  they  export  to  metric 
countries  are  made  to  millimeters  and  the  balance  to  English 
sizes. 

The  Goodyear  Tire  and  Rubber  Company  who  have  been 
widely  heralded  as  having  "adopted"  the  metric  system,  say: 

We  are  shiiJiiing  tires  made  iu  both  English  and  metric  sizes 
to  countries  using  tlie  metric  system.  We  estimate  that  somewhat 
less  than  20  per  cent  of  our  total  tire  exports  are  made  up  of 
metric  sizes.  In  addition,  we  are  actually  making  partial  use  of 
the  metric  system  in  manufacturing  practice. 

Railway  material:  Not  at  all  (2),  Slightly  (2). 

Seamles-s  steel  tubing:  Not  at  all  (1).  Slightly  (2).  The 
Ehvood  Ivins  Tube  Works  (in  export  trade  20  years  or  more), 
who  make  one  of  these  reports,  say : 

When  any  person  orders  tubiug  made  by  metric  measure,  we 
immediately  translate  it  iu  decimals  of  an  inch.  We  never  bill 
our  tubes  in  metric  measure,  billing  them  in  decimals  of  an  inch. 
It  is  not  by  any  means  frequent  that  we  get  orders  by  metric 
measure. 

Steel  and  iron  products:  Not  at  all  (1),  Slightly  (1),  Con- 
siderably (2).  Shackle  bolts  and  auto  accessories:  Slightly 
(1).  The  Bowen  Mfg.  Co.  (in  export  trade  22  years),  who 
make  this  report,  say: 

On  one  occasion  we  had  to  make  a  lot  of  spring-shackle  bolts 
having  a  metric  thread  at  one  end. 

Sugar  machinery:  Not  at  all  (8).  Slightly  (2).  The  Jou- 
bert  &  Go.slin  Machine  and  Foundry  Co.  (in  export  trade  12 
years),  who  make  one  of  these  reports,  say: 

The  only  time  that  we  are  called  upon  to  follow  metric  dimen- 
sions is  where  we  furnisli  some  repair  parts  or  make  some  addi- 
tion to  a  machine  built  in  Europe. 

Scientific  instruments:  Not  at  all  (2).  Slightly  (1),  Exten- 
sively (1).     The  Brown  Instrument  Company  say: 

We  build  instruments  Ipyrometers]  using  both  the  fahreuheit 
and  the  centigrade  scales.  In  this  country  probably  one  out  of 
every  hundred  orders  calls  for  the  centigrade  range. 

Semi-rare  ores  and  their  products:  Slightly  (1). 
Steam  and  plumbing  supplies:  Not  at  all  (4),  Slightly  (1). 
The  John  Simmons  Company  (in  export  trade  27  years)  say: 

Lengths  of  pipe  in  meters  for  some  countries. 

Safety  fuse:  Slightly  (1).  The  Ensign  Bickford  Company 
(in  export  trade  .50  years),  who  make  this  report,  say: 

For  export  to  South  America  and  certain  other  countries,  we 
are  often  required  to  measure  the  length  of  the  fuse  as  well  as 
given  dimensions  and  w^eights  iu  metric  units. 

Shirts  and  collars:  Not  at  all  (2),  Slightly  (1).  Surgical, 
dental  and  hospital  equipment  and  supplies:  Not  at  all  (7), 
Slightly  (1).  Spark  plugs:  Not  at  all  (1),  Considerably  (1). 
Tlie  New  York  &  Brooklyn  Auto  Supply  Co.  say : 

According  to  our  experience  50  per  cent  are  shipped  in  metric 
thread  and  the  balance  iu  American  threads. 

Textile  machinery:  Not  at  all  (9),  Slightly  (1).  J.  E. 
Windle   (in  e.'port  trade  "several"  years)   says: 

We  have  had  to  make  measuring  dials  register  iu  metric  measure 
on  several  muchines  we  have  exported  the  past  few  years. 

Tractors:  Not  at  all  (4),  Slightly  (1).  The  Knox  Motors 
Company  (in  export  trade  three  years)  say: 

Metric-sized  spark  plugs  are  used  in  our  cylinders  on  export  ship- 
ments, also  metric  measure  is  used  iu  some  ball  bearings. 

Transmissions  for  marine  explosive  engines  Slightly  (1). 
Tobacco:  Not  at  all  (7),  Slightly  (1). 
Textiles:  Not  at  all  (13),  Considerably  (1). 


Stay  bolts:  Slightly  (1). 

Tool  holders:  Slightly  (1).  The  Western  Tool  and  Manu- 
facturing Company  (in  export  trade  10  years)  say  that  tliis 
refers  to  threading  tools  only. 

Vulcanized  fiber.  Extensively  (1). 

Watches  and  watch  cases:  Not  at  all   (5),  Extensively   (2). 

The  metric  system  was  not  originally  applied  to  American 
watch  manufacture  for  the  benefit  of  export  trade,  but  because 
it  was  believed  to  be  better  adapted  to  the  industry.  The 
pioneer  American  (the  Waltham)  works  adopted  it  at  an  early 
date  and  have  continued  it.  Later,  the  Waterbury  (now  the 
Ingersoll)  Works  were  fitted  out  by  men  from  the  Waltham 
^Vorks  who  took  the  metric  system  with  them,  but  all  other 
American  w-atch  works  eondiK?t  their  operations  on  the  English 
system. 

A  parallel  example  is  found  in  steam-boiler  injectors.  This 
industry  was  imjaorted  from  France  by  William  Sellers  &  Co., 
who  adopted  and  have  continued  the  use  of  the  metric  system, 
but  no  competitor  has  followed  their  example,  all  other  injec- 
tor factories  being  conducted  on  the  English  system. 

Another  CYaniple  is  found  in  card-indexing  and  filing  sys- 
tems. The  pioneer  in  tliis  industry — The  Library  Bureau — 
was  founded  by  Mr.  Melville  Dewey,  who  was  a  metric  enthusi- 
ast and  therefore  adopted  the  metric  system  at  the  beginning. 
Competitors  failed  to  follow  the  example  of  the  Library 
Bureau,  and  that  company  has  now  abandoned  the  system. 

The  Library  Bureau  say : 

Some  years  ago  all  attempt  at  working  to  metric  sizes  and 
bringing  out  new  cases  was  abandoned  and  the  old  lines  were  dupli- 
cated with  full  dimensions. 

Our  draftsmen  and  mechanics  failed  to  make  any  attempt  to 
familiarize  themselves  with  the  metric  system,  but  simply  trans- 
lated the  metric  dimensions  into  English  inches  or  fractions 
thereof,  and  worked  accordingly.  I  do  recall,  however,  having 
known  one  man  connected  with  Library  Bureau  in  former  days 
who  was  inclined  to  brag  that  he  had  mastered  the  metric  system 
sufficiently  so  that  he  could  actually  think  in  it  as  well  as  he  could 
in  feet  and  inches,  but  I  take  it  that  his  was  a  very  rare  case. 

A  fourth  example  is  found  in  magnetos.  The  Ericsson  Mfg. 
Co.,  who  manufacture  the  Berling  magneto,  write: 

As  a  matter  of  fact.  10  years  ago  we  used  the  metric  measures  in 
this  plant  exclusively,  but  owing  to  inability  to  get  American 
mechanics  who  could  use  the  metric  system,  we  fouud  it  necessary 
to  shift  to  the  English  measures  and  they  are  now  used  exclusively 
by  us  both  for  our  product  for  domestic  and  export  manufacture. 

A  fifth  example  is  found  in  the  chemical  industry  of  the 
Solvay  Process  Company,  of  which  the  drawings  used  in  the 
construction  of  the  first  plant  came  from  Belgium  and  were  in 
the  metric  system.  These  units  were  abandoned  for  lack  of 
workmen  educated  to  use  them.  It  should  be  added,  however, 
that  the  Solvay  Process  Company  have  continued  to  use  metric 
measures  of  weight  and  cajjacity. 

Here  are  five  examples  of  the  attempted  adoption  of  the 
metric  system  under  the  most  favorable  possible  conditions, 
namely,  at  the  beginning  of  an  industry.  In  two  of  these 
cases,  it  has  been  abandoned  outright,  and  in  the  third,  aban- 
doned for  measures  of  length.'  In  the  other  two  cases,  it  has 
been  continued  in  the  factories  where  it  was  introduced,  but  it 
has  not  spread  to  other  factories  which  followed  them  in  point 
of  time. 

Moreover,  those  who  continue  to  use  the  system  because  they 
have  established  an  industry  ui)on  it  and  find  the  same  diffi- 
culty in  changing  from  it  that  they  would  in  changing  from 
the  English  system,   do  not    find   the  anticipated  advantages. 

'  It  is  well  known  tbat  the  gre.it  difficulty  of  tlie  change  centers 
about  the  unit  of  length. 
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William  Sellers  &  Co.,  who  introduced  the  system  in  the  manu- 
facture of  injectors,  write: 

Our  oxperieucc  with  the  metric  system,  e.xtendiug  over  50  years, 
does  not  cucourage  us  to  extend  its  xise  beyond  the  borders  of  the 
shop  and  the  class  of  work  for  which  it  was  originally  started. 

Weighing-  and  measuring  instruments  including  pressure 
gages,  etc.:  Slightly  (8),  Considerably  (2).  The  H.  W.  Jobns- 
Manville  Company,  who  report  Slightly,  say : 

When  we  have  orders  for  speedometers  for  Latin  countries  or 
Germany,  we  make  them  to  show  kilometers  and  not  miles.  On 
orders  from  Russia,  we  make  them  to  show  Russian  versts  and  not 
miles.  The  number  of  instruments  sold  to  these  countries  is  very, 
very  small  as  compared  with  countries  using  miles. 

The  L.  S.  StaiTett  Company  (in  gxport  trade  25  years),  who 
report  Considerably,  say : 

We  estimate  that  not  more  than  5  per  cent  of  our  product  is 
in  the  metric  system. 

The  Richardson  Scale  Company  (in  export  trade  12  years) 
who  report  Slightly,  say: 

Our  scales  being  of  the  even  arm  type,  our  weights  are  all  dead 
weights  and  it  makes  no  difference  what  kind  of  weights  are  used. 
LWhich  is  to  say  that  the  scales  supplied  to  metric  couutries  are 
identical  with  those  supplied  for  home  trade.] 

American  makers  of  weighing  and  measuring  instruments 
have  developed  a  large  export  trade  and,  for  metric  countries, 
they  are,  of  course,  to  give  their  indications  in  metric  units. 
For  example,  weighing  scales  of  the  dial  type  are  made  to 
read  in  kilograms,  linear  measuring  instruments  in  millimeters 
and  pressure  gages  in  kilograms  per  scjuare  centimeter. 

Worm  gears  and  lead  screws:  Slightly   (1). 

Exclusive  Use  of  the  Metric  System  is  Production 
One  representative  of  each  of  the  following  industries  re- 
plies to  the  first  question  by  placing  his  cross  in  the  Exclu- 
sively line. 

Carbon  products  (1),  proprietary  medicines  (1).  coin- 
operated  macliines  and  violin  virtuoso  instruments  (1).  piston- 
head  packing  rings  for  automobiles  (1),  drills,  reamers  and 
tools  (1),  adamite  rolls  and  miscellaneous  eastings  (1). 

The  Second  Question 

We  have  found  it  advisable  to  pack  our  goods  for  trade  with 
metric  countries  in  containers  of  metric  dimensions  or  containing 
metric  weights  to   the   following  extent : 

The  use  of  the  metric  system  disclosed  by  the  second  ques- 
tion, while  of  trifling  importance  as  compared  with  the  use 
covered  by  the  first  question,  is  even  more  instructive  as  a 
means  of  showing  the  slight  call  for  its  adoption  for  the  benefit 
of  export  trade. 

If  we  pas.s  over  the  use  of  the  system  in  shipments  due  to  the 
fact  that  several  foreign  governments  compel  its  use  for  cus- 
toms purposes,  the  conclusion  is  forced  upon  us  that,  were  this 
government  support  withdrawn  and  the  system  left  to  stand  or 
fall  by  its  merits,  this  commercial  use  of  it  would  practically 
disappear  from  our  export  trade.  Three  producers  of  food 
products  report  slight  use  of  metric  containers  (two  of  them 
for  lard  only),  one  reports  considerable  use  of  such  containers, 
and  one  extensive,  if  we  include  corn  products  which  are  partly 
food  products. 

The  second  question  was  intended  to  cover  those  goods  which 
are  shijaped  in  tin  cans,  pasteboard  boxes  and  other  containers 
of  definite  metric  weight  or  capacity. 

Replies  immediately  began  to  come  in  with  crosses  opposite 
Slightly,  Considerably,  Extensively  and  even  Exclusively,  but 
with  remarks  added  in  footnotes  or  accompanying  letters  that 


the  practice  consisted  only  in  marking  weights  in  kilograms  on 
shipping  cases,  and  bills  of  lading  to  meet  the  requirements  of 
foreign  customs  departments  and  consular  invoices  or  of  cus- 
tomers who  called  attention  to  the  requirements. 

This  use  of  the  metric  system  is  on  an  entirely  different  basis 
from  the  use  of  metric  containers.  Metric  containers  are  used 
because  of  a  commercial  need,  but  this  use  of  the  system  repre- 
sents a  case  in  which  the  laws  of  other  countries  reach  into  our 
own. 

Putting  a  machine  in  a  box,  weighing  the  box  in  pounds  and 
then  stenciling  the  equivalent  weight  on  the  box  in  kilograms 
does  not  make  it  a  metric  container.  To  clear  up  this  point 
the  following  rubber-stamp  impression  was  added  to  outgoing 
questionnaires,  alongside  the  second  question: 

If  this  u.se  of  the  metric  system  consists  of  nothing  more  than 
giving  weights  of  shipments  in  kilograms  to  meet  Customs  and 
Consular  Invoice  regulations,  that  fact  should  be  noted  under 
Remarks  and  Particulars. 

Following  is  a  summary  of  the  replies  to  the  second  ques- 
tion : 

TABLE  2    SUMMARY  OF  REPLIES  TO  THE  SECOND  QUESTION 


Not  at  .ill ... 

Slightly 

Considerably- ... 

Extensively ... 

Exclusively 

Give  metric  weights  and,  in  a  few  cases,  dimen- 
sions on  shipping  cases  and  bills  of  lading .  .  .  . 
No  reply  to  this  question 


Total.. 


Count  of  returns        Per  cent 


746 
24 
16 
13 

1 

346 
99 


51.6 

1.7 

l.I 

0.9 

Negligible 

37.9 
6.8 


100.00 


Certain  classes  of  goods  cannot  possibly  be  shipped  in  tin 
cans,  pasteboard  boxes  or  other  metric  containers.  Those  which 
ob\iously  belong  in  this  class  are  as  follows : 

Slightly:  Automobile  trucks  (1),  Elevating  machines  (1), 
Pumps  (1),  Automobile  accessories  (1),  Oil-mill  machinery 
(1),  Rock-crushing  machinery  (1),  Oil-well  supplies  (1),  Gas 
engines  (1),  AVreuches  (1),  Belting  (1),  Oiled  clothing  (1), 
Counting  Machines  (1),  Cotton  goods  (1),  Shirts  and  collars 
(1),  Steel  castings,  wheels  and  springs  (1).    Total  (15). 

Considerably:  Grain-cleaning  machines  (1),  Electrical  ma- 
chinery (1),  Chains  (1).  Mining-  machinery  (1),  Ice-making 
machinery  (1),  Automobile  tires  (1),  Machine  tools  (1),  Fer- 
tilizer machines  (1),  Bolts,  nuts,  and  rivets  (1).    Total  (9). 

Extensively:  Cast-iron  pipe  (1),  Automobile  tires  (1), 
Paper  (1),  Cotton  duck  (1),  Athletic  goods  (1),  Gas  meters 
(1).     Total  (G). 

Exclusively:  Machinery  pertaining  to  the  meat  industry  (1). 

There  remain  the  following  industries  which  are  here  cred- 
ited with  the  use  of  metric  containers. 

Slightly:  Food  products  (3)  (in  two  cases,  lard  only), 
Photographic  apparatus,  materials  and  supplies  (1),  Tape 
measures  (1),  Petroleum  products  (1),  Tobacco  products  (1), 
Rubber  goods   (1),  Zinc  products   (1).     Total   (9). 

Considerably:  Food  products  (1),  Scientific  apparatus  (1), 
Flour  and  feed  (1),  Candles,  stearine  and  glycerine  (1),  Var- 
nishes, etc.  (1),  Lubricants  (1),  Lithopone  (1).    Total  (7). 

Extensively:  Corn  products  (1),  Belt  preservatives  (1), 
Chemicals  (2),  Candles,  stearine  and  oil  (1),  Radium,  vanadi- 
um and  uranium  (1),  Products  not  named   (1).     Total  (7). 

Exclusively:  None. 

Put  in  tabular  form,  we  have  the  following  figures  for  those 
who  may  be  credited  with  the  use  of  metric  containers,  although 
some  of  them  are  verv,  ver^v  doubtful : 
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SUghtly 

Considerably. . 

Extensively 

Ezcluavely 

Total 


Per  cent 


0.6 
0.49 
0.J9 
0.0 

1.58 


Repeatedly,  in  these  papers  such  expressions  as  "  to  South 
America  only,"  or  "  to  certain  South  American  countries " 
appear,  with  several  special  references  to  Chile  as  the  most 
insistent  of  all  countries  in  this  matter.  A  few  follow  the  prac- 
tice when  shipping  to  some  European  countries,  but  the 
requirement  that  bills  of  lading  and  weights  of  parcels  shall 
be  given  in  metric  terms  appears  to  be  confined  to  South 
American,  and,  perhaps,  Central  American  countries. 

Replies  to  the  number  of  106  place  the  cross  for  the  second 
question  in  the  Not  at  All  line,  and  follow  this  under  Remarks 
and  Particulars  with  the  statement  that  they  make  out  shipping 
documents  and  give  weights  of  shipping  parcels  in  metric  units. 
Such  replies  are  clearly  a  discrimination  between  metric  con- 
tainers and  the  giving  of  weights  of  shipments  in  metric  terms, 
and.  in  the  intended  meaning  of  the  second  question,  should  be 
included  in  the  Not  at  All  replies.  This,  however,  has  not  been 
done,  all  such  replies  being  included  in  the  classification  of 
those  who  give  metric  weights  on  shipping  cases  and  bills  of 
lading. 

The  questionnaire  was  not  framed  to  bring  out  the  effect  of 
the  laws  of  foreign  countries  on  shipping  methods,  and,  had  it 
been  so  framed,  no  definite  summary  of  the  facts  could  have 
been  obtained  because  the  extent  of  this  use  of  metric  units  in 
the  ease  of  any  shipper  depends  upon  the  countries  to  which 
he  makes  shipments.  However,  many  remarks  upon  the  papers 
throw  light  upon  this  phase  of  the  subject.  Of  these,  the  fol- 
lowing are  typical  examples : 

lu  a  small  part  of  our  shipmeuts.  we  liml  it  uecessary  to  give 
weights  iu  kilograms.     (In  export  trade  10  years.) 

Ill  some  instances  we  have  had  to  make  crates  with  metric 
dimensions  and  weights,  aiid  have  given  metric  dimensions  on 
invoices.     (15  years.) 

We  sometimes  mark  tags  and  boxes  with  tlie  metric  system. 

Possibly  2  per  cent  of  the  export  shipments.     (10  to  15  years.) 

This  is  not  required  on  more  than  10  per  cent  of  our  export  .ship- 
ments.    (25  years.  I 

In  some  instances  we  have  been  requested  to  put  the  weights 
in  the  metric  system  as  well  as  our  own.     (135  years.) 

Occasionally,  besides  the  English  net  and  gross  weights,  we  are 
requested  also  to  give  the  kiios.     (9  years.) 

Sometimes  asked  to  give  all  particulars  of  weights  and  meas- 
urements in  metric  figures.     (60  years.) 

For  customs  purposes  in  a  very  few  instances.     (12  years.) 

Occasionally  we  have  a  request  to  give  size  of  crate  and  weight 
of  shipment  in  advance  in  the  metric  system.     (15  years.) 

Applies  to  about  1  per  cent  of  our  shipments.     (20  years.) 

Occasionally  requested  to  give  not  only  the  weights  in  kilos,  but 
also  the  metric  measurements  of  the  packages.      (10  years.) 

This  applies  to  dimensions  of  packing  cases  which  all  countries 
accept  from  us  in  cubic  feet  and  cubic  inches.     (10  years.) 

The  request  for  use  of  the  metric  system  is  not  general  or  uni- 
versal from  all  our  customers  in  any  one  country.  Some  customers 
require  it,  while  others  in  the  same  country  do  not.      (30  years.) 

Ship  both  English  aud  metric  containers  to  the  same  countries. 
(Almost  a  century.) 

Have  several  times  shown  metric  dimensions,  weights,  etc.,  on 
invoices  and  cases.      (20  years.) 

Occasionally  give  weights  of  shipments  in  kilograms.    (30  years.) 

IMany  more  similar  quotations  could  be  given,  but  the  above 
are  sufficient. 


The  Third  Question 


In  our  literature  for,  and  correspondence  with,  metric  countries, 
we  have  found  it  advisable  to  give  information  regarding  weights, 
output,  capacities,  over  all  dimensions,  etc.,  in  metric  terms  as 
follows : 


Following  is  a 
tion: 


summary  of  tlie  replies  to  the  third  ques- 


T.\BLE  3    SUMMARY  OF  REPLIES  TO  THE  THIRD  QUESTION 

Count  of  returns 

Per  cent 

Not  at  all 

SUghtly 

Considerabl.v 

Extensively 

835 

279 

114 

78 

38 

101 

1445 

57.8 

19,3 

7.9 

5.4 

2.6 

No  answer  to  this  question 

7.0 

Total                                                .... 

100.00 

The  use  of  the  system  covered  by  the  third  ([uestion  involves 
the  case  of  machinery,  no  more  than  the  giving  of  capacities, 
weights  and  overall  dimensions  in  metric  equivalents;  in  the 
case  of  structural  materials,  the  giving  of  weights  in  kilo- 
grams per  meter  instead  of  pounds  per  yard  with  leading 
dimensions  of  sections  in  approximate  metric  equivalents;  and 
in  other  eases  the  giving  of  prices  per  kilogram  or  per  liter 
instead  of  per  pound  or  per  gallon. 

Why  do  but  42  per  cent  of  our  exporting  manufacturers  find 
occasion  to  make  any  use  of  the  system  and  but  8  per  cent  of 
them  to  make  extensive  or  exclusive  use  of  it  in  tliis  simple 
way?  Because  buyers  in  other  countries  understand  our  units 
precisely  as  we  understand  theirs — but  better. 

CONCLUSION 

The  conclusion  is  that  the  export  trade  of  the  United  States 
is  conducted  by  the  English  system.  From  Table  1  we  learn 
that  82  per  cent  of  our  exporters  to  metric  countries  use  the 
metric  system  not  at  all  in  production,  while  14  per  cent  use 
it  partially  and  in  ways  that,  when  e:  plained,  are  inconsequen- 
tial; and  0.4  per  cent  really  use  it  exclusively. 

In  the  commercial  use  of  the  system  the  results  are  equally 
striking.  By  the  supplementary  table  under  the  second  ques- 
tion we  find  that  1.6  per  cent  of  our  exporters  thus  use  the 
system  in  response  to  a  commercial  need,  not  one  exclusively, 
and,  while  38  per  cent  make  some  use  of  it  in  shipments  be- 
cause compelled  to  do  so  by  the  laws  of  foreign  countries,  these 
uses,  in  the  light  of  the  extracts  from  letters  in  reply  to  the 
second  question,  are  unimportant  and  show  that  the  in  uence  of 
such  laws  when  confronted  with  the  customs  of  commerce  is 
slight. 

APPENDIX 

Since  this  Report  was  prepared,  information  has  been 
received  from  England  regarding  the  outcome  of  the  metric 
agitation  in  Great  Britain.  In  1916  the  British  Government 
appointed  a  (Jomniittee  on  Commercial  and  Industrial  Policy 
After  the  \Var,  a  copy  of  whose  official  Report  to  Parliament 
has  lieen  received.  This  Report  deals  with  many  phases  of 
Great  Britain's  future  industrial  policy.  Chapter  X  being  de- 
voted to  Weights  and  Measures.  From  this  Chapter,  the  fol- 
lowing brief  extracts  are  made: 


Having  given  very  full 
unable  to  recommend  the  i 
tern  in  this  country. 


I  iinsideialion    to    the    subject,    we    are 
inipulsory  adoption  of  the  metric  sys- 
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lu  our  opinion,  it  is  absolutely  certain  that  the  anticipated  uni- 
formity could  not  be  obtained  for  a  very  long  period,  if  ever. 

There  is.  further,  the  serious  objection  that  if  we  induced  the 
above-mentioned  countries  to  change  over  to  the  metric  system, 
we  should  be  surrendering  to  Germany  the  advantage  which  our 
manufacturers  now  enjoy  over  here,  botli  in  their  markets  and  our 
own. 

We  are  informed  that  even  iu  France,  which  has  made  the 
metric  system  nominally  compulsory  for  more  than  half  a  century, 
the  "  pouce  "  (or  inch)  is  used  in  textile  manufacture  and  numer- 
ous local  measures  still  survive. 

In  referring  to  these  considerations,  we  have  to  point  out  that 
there  is  no  unanimity  even  as  to  the  theoretical  merits  of  the 
metric  system  as  compared  with  our  own.  The  practical  argu- 
ment that  its  adoiition  is  desirable  in  order  to  secure  uniformity 
in  the  markets  of  the  world  has  been  shown  to  be  unfounded.  We 
are  not  satisfied  by  any  evidence  which  has  been  brought  before 
us  that  trade  has  actually  been  lost  to  this  country  owing  to  the 
fact  that  the  use  of  the  metric  system  is  not  compulsory. 

But  to  attempt  to  make  the  use  of  the  system  universal  and 
obligatory  in  this  country  would  cause  great  loss  and  confusion 
at  a  particularly  inopportune  moment  for  the  sake  of  distant  and 
doubtful  advantages.  We  are  convinced  that,  so  far  from  assisting 
in  the  recstalilishment  of  British  trade  after  the  war,  such  a  meas- 
ure would  seriously  hamper  it. 

As  regards  the  educational  advantages  claimed  for  the  change, 
we  have  been  referred  to  a  statement  quoted  by  the  Select  Commit- 
tee of  180.5  that  no  less  than  one  year's  school  time  would  be  saved 
if  the  metric  s.vstem  were  taught  iu  the  place  of  that  now  in  use. 


The  information  which  we  have  received  does  not  support  that 
statenu'nt,  and  even  if  it  were  well  founded,  it  must  be  remem- 
bered that  for  at  least  a  generation,  children  would  have  to  learn 
both  the  new  and  the  old  measures  and  how  to  convert  from  one 
to  the  other. 

It  is  often  popularly  suppo.sed  that  theintroduction  of  the  metric 
system  would  render  possible  the  immediate  sweeping  away  of 
many  complicated  and  varying  weights  and  measures.  As  we 
have  alread.v  indicated,  this  belief  is.  in  our  opinion,  wholly  falla- 
cious. 

We  are  not  convinced  that  the  metric  system  is,  upon  the  whole, 
even  theoretically  superior  to  the  British  system,  and  we  are 
satisfied  that  the  practical  objections  to  the  proposed  change  are 
such  as  decisively  to  outweigh  any  advantages  which  are  claimed 
for  it. 

It  is  to  be  noted,  moreover,  that  while  in  an  Aiipendix  to  the 
Report  several  members  of  the  Coimnittee,  which  consists  of 
nineteen  members,  file  reservations  regardinsj  certain  items, 
there  is  no  reservation  regardina-  the  Chapter  on  Weights  and 
Measures.  In  other  words,  the  Report,  so  far  as  this  Chapter 
is  concerned,  is  unanimous. 

The  American  Institute  of  Weights  and  Measures  has  sev- 
eral members  in  Great  Britain  through  whom  this  Report  has 
been  transmitted.  Letters  from  these  members  point  out  that 
in  England  this  Report  is  looked  upon  as  concluding  the  dis- 
cussion and  ending  the  controversy. 


LABOR  TURNOVER   MEETING   OF  NEW  YORK   SECTION 


A  WELL-ATTENDED  meeting  of  the  New  York  Section 
of  The  American  Society  of  Mechanical  Engineers  was 
held  at  the  Engineering  Societies  Building,  New  York 
City,  on  Tuesday  evening.  May  21,  1918,  to  discuss  the  timely 
subject  of  Labor  Turnover,  George  R.  Woods  acting  as  chair- 
man. 

The  first  speaker,  James  J.  Pearson,'  explained  the  British 
system  of  zoning  the  country  for  munition  orders.  All  factories, 
he  said,  were  eitlier  registered  or  not;  i.  e.,  if  they  had  volun- 
tarily offered  their  services  to  the  Government  and  had  been  ac- 
cepted they  became  registered  and  were  kept  busy  on  Govern- 
ment work.  The  country  was  divided  into  areas  and  the  Gov- 
ernment was  represented  in  each  area  by  an  engineer,  secretary 
and  staff,  and  by  an  employment  office.  All  workmen  were 
listed  and  were  either  W.  M.  V.  (Workmen  Munition  Volun- 
teers) or  not;  in  the  first  case  they  could  be  sent  to  any  part 
of  the  country  where  their  particular  services  were  most  re- 
quired. Further,  each  workman  was  classified  as  A,  B  or  C, 
according  to  his  fitness.  The  labor  unions  had  sidestepped  their 
internal  grievances  and  cooperated  with  the  Government  in 
meeting  the  needs  of  the  times.  The  speaker  was  of  the  belief 
that  the  present  labor  troubles  in  England  were  essentially 
local  in  character  and  quoted  several  instances  attesting  the 
patriotism  and  determinatioii  of  the  people  in  general  who 
ajiplied  their  whole  energy  to  increase  the  output  of  munitions. 
During  an  air  raid  over  Bolton,  which  resulted  in  the  death 
of  about  130  workmen,  the  women  workers  stuck  to  their  jobs 
in  the  factories  while  their  men  folk  were  facing  murder  and 
sudden  death  outside. 

Orrin  W.  Sanderson"  complained  of  the  excess  to  which 
dLscussion  on  labor  turnover  was  carried  without  seemingly 
coming  to  a  definite  estimation  of  its  causes.  His  company  em- 
ployed over  20,000  men  and  operated  60  different  departments, 

'  Late  of   the   British    Ministry   of   Munitions. 

=  Director  of  Labor,  B.  F.  Goodrich  Co.,  Akron,  Ohio.  Assoc. -Mem. 
Am.Soc.M.E. 


one  of  them  being  the  Industrial  Relations  Department.  The 
records  of  the  employment  office  which  were  kept  very 
elaborately  and  included  the  reasons  prompting  the  men  to 
leave,  appeared  to  indicate  that  while  there  was  no  absolute 
remedy  for  labor  turnover,  it  could  be  nevertheless  consider- 
ably lessened  by  giving  more  consideration  to  the  workmen 
and  by  curtailment  in  the  advertising  for  help. 

Dudley  Kennedy  '  illustrated  some  of  the  difficulties  his 
corporation  had  encountered  from  the  labor  standpoint.  With 
a  contract  to  build  120  ships  in  18  months  starting  from  No- 
vember 1,  they  had  succeeded  in  keeping  an  average  of  25,000 
men  a  day  on  duty  by  employing  130,000  men  in  six  months. 
This  excessive  turnover  of  420  per  cent  was  to  be  explained 
in  part  by  the  lack  of  commodities  and  conveniences  of  the 
new  place  where  the  corporation  had  rapidly  established  it- 
self. He  emphasized  the  fact  that  there  was  more  labor  turned 
over  in  the  L'nited  States  than  was  necessary  to  man  all  of  the 
industries  of  the  countrj-  and  that  this  must  be  checked.  The 
practical  step  recently  taken  by  the  Government  in  appointing 
a  labor  dictator  to  regulate  wages  would  help  toward  keeping 
them  at  a  reasonable  level  so  that  there  would  not  be  an  in- 
centive for  a  man  to  change  from  one  job  to  another. 

H.  F.  J.  Porter  "  dwelt  on  the  necessity  for  organization  by  a 
group  of  men  before  it  could  have  dealings  with  any  one.  There- 
fore, he  concluded,  if  two  groups  were  properly  organized,  one 
on  the  part  of  the  employer  to  devote  its  energies  in  looking 
after  the  conditions  of  labor,  and  the  other  on  the  part  of  the 
employee  to  bring  workmen  into  a  condition  of  efficiency,  it 
would  be  possible  for  these  two  to  cooperate  in  improving 
labor  turnover  by  considering  the  suggestions  or  grievances  of 
the  laborers  and  discussing  them  through  rejjresentatives  with 
the  management. 


^  With  American  International  Shipbuilding  Corporat.ion,  in  charge 
of  shipbuilding  pl.Tnt  at  Hog  Island. 

-Consulting  Industrial  Engineer,  200  Fifth  Ave.,  Now  York,  N.  Y. 
Mem. Am.Soc.M.E. 
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John  Calder  '  summarized  the  reasons  why  employees  left 
after  short  periods  and  the  motives  which  prompted  the  em- 
ployers to  release  or  dismiss  them.  Incompetency,  unwilling- 
ness, etc.,  were  plausible  causes  for  dismissing  a  workman,  and 
yet  in  some  cases  they  might  arise  from  conditions  which  it 
would  be  easy  to  remedy,  such  as  failure  on  the  part  of  the 
employer  to  teach  beginners.  Outside  of  these  reasons,  how- 
ever, there  were  two  others  more  important  in  causing  labor 
turnover,  namely,  draft  selection  and  competition  of  manu- 
facturers. The  present  militarj-  necessities  had  developed  an 
undesirable  state  regarding  the  classification  of  the  drafted 
men  and  some  of  these  had  been  called  from  industrial  occu- 
pations where  they  were  rendering  their  best  possible  service 
to  tho  country.  Such  a  condition  had  existed  in  England  and 
France  at  the  beginning  of  the  war  an<l  had  created  there  a 
present  shortage  of  skilled  laborers,  many  of  whom  had  been 
disabled  in  the  fields  of  battle.  His  own  experience  in  build- 
ing up  a  force  of  1000  emj)loyees  at  short  notice  had  led  him 
to  believe  that  a  great  deal  of  good  could  be  accomplished  and 
much  future  trouble  avoided  by  maintaining  friendly  rela- 
tions with  the  local  and  district  draft  boards,  who  had  no 
time  to  visualize  the  situation  and  would  be  greatly  assisted 
by  any  information  regarding  the  needs  of  the  industries  in 
their  district. 

Capt.  Boyd  Fisher  "  told  the  audience  of  a  six  weeks"  course 
for  employment  managers  given  at  Rochester  University  and 
of  his  efforts  to  have  this  preliminary  course  given  at  other 
institutions.  The  plan  was  to  select  from  among  the  men  with 
from  three  to  five  years'  industrial  experience  and  a  fairly 
complete  high-school  or  coUege  education  those  who  had  the 
temperament  and  personality  required  of  an  employment  man- 
ager and  give  them  this  brief  training.  The  Ordnance  Depart- 
ment, the  Quartermaster's  Department,  the  Navy  Department, 
the  United  States  Fleet  Corporation,  the  Department  of  Labor, 
and  the  Educational  Committee  of  the  General  staff,  had  all 
coml)ined  on  this  program. 

L.  D.  BuBLiNGAME^  presented  a  record  of  the  results  ob- 
tained by  his  company  during  the  sixteen  months  that  they 
had  hired  women  in  their  shops.  The  record  showed  that  dur- 
ing each  month  of  this  period  the  hirings  were  greater  than 
the  number  leaving,  the  opposite  being  the  case  with  the  men. 
The  comparison  of  turnover  between  the  two  sexes  was  made 
by  obtaining  for  each  the  number  hired  per  job  made  vacant. 
Thus,  for  employees  averaging  ll'o  months  in  service,  the  same 
job  would  have  to  be  supplied  eight  times,  and  if  there  were 
800  who  liad  left  with  that  average  servjce,  they  would  rep- 
resent but  100  jobs  made  vacant.  In  this  manner  it  was 
found  that  during  the  year  1917  but  1.5  women  were  em- 
ployed for  each  job  vacant,  the  record  for  the  whole  shop, 
including  men,  being  2.2  hired  per  job  vacant.  During  the 
first  four  months  of  the  present  year  these  figures  were  1.8  and 
2.6,  respectively.  While  on  the  basis  of  those  leaving  a  larger 
percentage  of  women  than  of  men  had  so  far  been  discharged 
this  year,  on  the  basis  of  those  entering  the  figures  were  re- 
versed, that  is,  fewer  of  the  women  hired  had  been  discharged 
in  proportion,  this  being  in  the  ratio  of  15.6  per  cent  men  to 
11.8  per  cent  women.  During  1917,  23  per  cent  of  the  men 
were  discharged  and  only  11  per  cent  of  the  women.  Among 
those  leaving  voluntarily  the  percentage  of  women  leaving  was 
greater  than   among  men.     It   should  be  remarked,  however. 


that  night  work,  in  which  men  only  were  engaged,  was  dis- 
tasteful and  many  men  left  because  they  objected  to  such  work. 
These  investigations  indicated  that  an  important  asset  in  re- 
ducing turnover  consisted  in  providing  for  the  convenience  of 
emjjloyees  in  securing  homes  with  comfortable  surroundings. 
Another  important  consideration  was  the  relation  of  foremen 
and  fellow-workmen,  as  this  had  very  much  to  do  with  a  man's 
contentment  and  efficiency  in  his  place  of  employment.  As  to 
the  class  of  girls  who  could  be  successful  in  work  of  the  char- 
acter here  referred  to,  it  was  found  that  those  who  had  had 
previous  experience  in  employment  were  far  more  likely  to 
become  permanent  and  satisfied  employees  than  those  who 
came  directly  from  homes  and  had  had  no  background  of  train- 
ing. 

H.  E.  Miles  '  classified  labor  turnover  as  a  symptom  of  de- 
fective management.  Just  as  a  shoj)  required  a  tool  room,  so 
it  required  a  training  room  to  produce  the  machinists  who 
would  manufacture  the  goods.  In  every  factory  in  England 
that  did  war  work  they  compelled  them  to  adopt  this  training- 
room  method,  and  in  France  the  Ministry  of  Munitions  had 
studied  all  of  the  ways  that  had  been  tried  out  in  their  three 
years  of  war,  and  more  than  a  year  ago  they  had  required 
every  factory  in  France  employing  300  people  or  more  to  put 
in  a  training  room  to  train  the  operators.  Mr.  Miles  showed 
some  slides  of  the  work  women  were  doing  in  the  English  fac- 
tories. In  tool  rooms  girls  worked  to  0.008  in.  after  sixty  days' 
training.  There  was  not  a  single  piece  in  aeroplane  work  that 
was  not  being  constructed  liy  women,  from  the  roughing  of 
the  crankshaft  to  the  last  bit  of  canvas  or  muslin  put  on  the 
machine.  Women  were  grinding  to  0.0004  in.  and  were  taught 
to  do  this  in  sixty  days.  He  concluded  that  in  view  of  the 
records  of  the  English  and  French  factories  where  labor  turn- 
over had  been  so  greatly  reduced  by  the  establishment  of  a 
training  room,  it  aj^peared  that  the  employers  of  this  country 
had  a  second  obligation  which  they  had  been  slow  in  recog- 
nizing. 

Major  E.  N.  Sanctuary  "  said  that  an  officer  had  been  ap- 
pointed by  the  Secretary  of  War  to  coordinate  all  of  the  vari- 
ous branches  of  the  department  with  the  idea  of  reporting  back 
to  headquarters  with  any  corrections  or  suggestions  that  would 
tend  to  eliminate  the  lack  of  cooperation  which  had  existed  in 
the  past.  This  officer  had  suggested  the  projier  utilization  in 
the  army  of  the  large  number  of  men  who,  on  tlie  final  physi- 
cal examination,  had  been  found  unable  to  go  abroad  with 
their  divisions.  Thus  the  conservation  of  man  power  would  be 
effected  through  this  new  agency  of  the  War  Department  work- 
ing in  connection  with  the  War  Service  Exchange,  the  Com- 
mittee on  Education  and  Special  Training,  which  was  turning 
out  10,000  technical  men  every  month,  and  other  organizations 
that  would  help  in  delivering  the  right  kind  of  men  to  the 
Government. 

J.  J.  Swan  '  summarized  the  work  done  by  the  Committee 
on  Classification  of  Personnel  in  the  Army,  which  has,  among 
other  duties,  the  allocation  of  all  skilled  tradesmen  throughout 
the  Army.  Following  the  example  of  England,  where  70,000 
shipbuilders,  15,000  machinists,  and  40,000  coal  miners  had  to 
be  called  from  the  fighting  line  after  several  months  of  train- 
ing, some  7,000,000  cards,  each  one  indicating  a  drafted  man's 
trade  and  his  first,  second  and  third  preferences  as  to  the 
character  of  employment  he  would   desire,  were  kept  on   file 
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with  the  Provost  Marshal.  When  a  call  came  for  specialists 
the  Luformation  was  passed  through  to  the  local  Boards  and 
the  tradesmen  furnished.  All  the  trades  were  analyzed  and 
standardized,  as  well  as  the  lang-iiage  throughout  the  entire 
Army,  and  the  results  printed  in  book  form,  alphabetically 
arranged,  with  an  index  covering  the  trade  and  a  cable  index 
for  foreign  communication.  Similarly  the  Labor  Department 
had  undertaken  the  standardization  of  the  munitions  and  ship- 
building trades.  There  would  be  specifications  of  the  jobs  and 
it  was  hoped  that  there  would  be  ultimately  a  telegraphic  clear- 
ance of  labor  conditions  throughout  the  country  as  was  the 
case  with  the  Weather  Bureau  at  this  time,  thus  doing  away 
with  desti-uctive  competition.  The  question  of  wages  would 
be  taken  care  of  automatically,  the  local  price  being  deter- 
mined by  reference  to  local  living  conditions  and  other  con- 
siderations. It  was  realized  that  it  was  impossible  to  draw 
the  number  of  tradesmen  required,  and  so  the  Government  had 
instituted  a  series  of  trades  schools,  of  which  there  would  soon 
be  one  hundred  equipped  to  give  100,000  men  an  eight  weeks' 
training  course. 

J.  B.  Den.'smore  '  stated  his  belief  that  the  fundamental  dif- 
ficulty the  Government  had  had  in  handling  the  labor  problem 
on  a  large  scale,  was  lack  of  standardization  of  wages  in  both 
skilled  and  unskilled  labor,  lack  of  housing  and  local  transpor- 
tation, and  the  permission  granted  to  all  war  industries  to  re- 
cruit their  own  labor.  He  assured  the  meeting  on  the  part  and 
with  the  authority  of  the  Government  that  all  of  the  com- 
petitive bidding  and  all  of  the  independent  labor  recniiting 
by  the  war  industries  in  this  country  was  going  to  be  stopped 
by  the  Government.  There  were  a  few  preliminaries  which 
must  be  taken  care  of  before  the  whole  machinery  to  handle 
the  entire  economic  problem  of  labor  in  production  could  be 
arranged  and  announced.  He  felt  that  the  only  remedy  for  the 
present  conditions  was  the  standardization  of  wages  and  the 
establishment  of  a  single  labor-supply  agency.  It  was  shown 
by  the  records  of  the  U.  S.  Emploj-ment  Service  that  in  places 
where  it  had  had  the  exclusive  labor  supply,  both  skilled  and 
unskilled,  the  labor  turnover  had  been  considerably  reduced. 

G.  K.  P.4RS0NS "  prior  to  adjournment  of  the  meeting,  pro- 
posed a  motion  to  the  effect  that  the  chairman  appoint  a  com- 
mittee to  take  immediate  action  to  determine  how  the  Society 
could  render  the  greatest  assistance  in  the  solution  of  the 
prolilem  of  labor  turnover.     This  motion  was  carried. 

Suggestions  to  Aeronautical  Inventors 

It  is  announced  by  the  Air  Ministry  of  Great  Britain  that 
the  Air  Inventions  Committee,  formed  about  nine  months  ago, 
has  now  received  and  examined  upward  of  5000  inventions 
and  suggestions  relating  to  the  air  service  and  a  statement  ha.s 
■  been  issued  to  facilitate  the  work  both  of  inventors  and  of  the 
Committee.  These  suggestions  are  of  equal  interest  to  those 
in  this  country. 

Owing  to  the  conditions  of  the  war,  it  is  practically  useless 
to  submit  inventions  which  would  necessarily  take  a  long  i)eriod 
to  develop ;  and,  generally  speaking,  no  very  startling  change 
in  the  present  type  of  aircraft  is  anticipated,  although  im- 
provements in  parts  and  details  are  always  possible,  and  may 
produce  very  important  results. 

The  stage  of  develojjment  in  construction  which  has  now 
been  reached  is  such  that  major  improvements  can  only  be  ex- 
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pected  from  those  possessing  the  requisite  scientific  and 
mechanical  knowledge,  skill  and  experience.  Thus,  radical 
changes  in  the  shape  of  the  wings  of  aeroplanes,  the  body,  and 
the  propellers  are  only  possible  after  long  and  patient  reseai-ch 
carried  out  in  aeronautical  laboratories.  Again,  many  in- 
ventors have  forwarded  proposals  for  helicopters  and  aircraft 
of  a  similar  nature,  which,  if  an  efficient  design  could  be 
produced,  would  possess  certain  advantages — but  probably  not 
to  the  extent  at  one  time  imagined.  Others  have  suggested 
trapping  wings  and  rotatorj'  planes.  Such  schemes  do  not 
give  any  promise  of  being  capable  of  development  for  use 
during  this  war. 

As  regards  minor  improvements,  inventors  should  bear  in 
mind  that  many  details,  such  as  turubuckles,  clips,  etc.,  are 
now  standardized,  and  that  a  change  would  only  be  justified  by 
some  very  marked  superiority.  Safety  devices  for  the  machine 
and  the  pilot  form  a  numerous  class  among  the  idea.s  submitted. 
The  chief  means  suggested  is  the  parachute,  either  applied  by 
a  harness  to  the  pilot  or  directly  attached  to  the  machine. 
Those  who  have  seen  a  passenger  dropped  by  ]iarachute  from 
an  aeroplane  for  exhibition  purposes  often  fail  to  realize  the 
conditions  under  which  a  parachute  may  have  to  be  used  as  a 
safety  appliance.  The  machine  may  be  out  of  control, 
dropping  at  a  velocity  of  150  to  200  miles  per  hour,  or  spin- 
ning downward  in  flames.  Many  other  safety  devices  such 
as  automobile  stabilizers,  wind  brakes,  etc.,  have  been  proposed 
at  various  times.  The  additional  weight  incurred  by  the  use 
of  many  of  the  suggested  safety  appliances  must  remain  a  very 
serious  factor  so  long  as  war  conditions  prevail. 

The  engine  is  the  heart  of  the  aeroplane,  and  on  its  reliabili- 
ty depends  the  safety  of  the  pilot.  People  acquainted  only 
with  motor-car  engine  practice  sometimes  do  not  realize  the 
exacting  conditions  under  which  an  aeroplane  engine  must 
work.  The  engine  has  to  be  capable  of  running  for  the  whole 
of  the  time  of  flight  at  its  maximum  power.  The  lubrication 
and  ignition  must  be  perfect,  and  the  engine  must  not  become 
overheated.  The  rating  applied  to  an  aeroplane  engine  is  its 
weight  ])er  horsepower.  Engines  which  differ  radically  from 
present-day  practice — such  as  the  internal-combustion  turbine 
— have  small  possibilities  of  being  adopted,  for  successive  de- 
sign and  reconstruction  entailing  probably  several  years'  work 
are  necessary  before  satisfactory  results  can  be  expected. 

A  subject  intimately  connected  with  the  power  plant  is  its 
noise.  This  noise  constitutes  one  of  the  disadvant.ages  of  an 
aeroplane.  For  night  flying  a  method  by  which  it  would  be 
possible  to  hear  from  one  aeroplane  the  approach  of  another 
would  be  of  great  advantage.  The  engine  can  be  silenced  with- 
out serious  disadvantages,  but  the  noise  of  the  propeller  and 
the  hum  of  the  wires  are  so  great  that  silencing  the  engine 
is  not  sufficient  to  achieve  the  object  in  view. 

Many  hundreds  of  inventions  and  suggestions  for  in- 
clinometers and  instruments  for  straight  flying  and  accurate 
bomb  dropping  have  been  investigated.  Efficient  and  well- 
designed  instruments  for  these  purposes  have  been  available 
for  some  time  past,  but  it  is  quite  possible  that  improved 
forms  may  still  be  produced,  though  it  is  scarcely  likely  that 
this  can  be  done  by  any  one  who  does  not  possess  the  scientific 
and  mechanical  knowledge  required  for  an  investigation  of  the 
nature  involved.  Some  inventors  of  aeronautical  instruments 
entirely  disregard  the  action  of  centrifugal  force  upon 
pendulum  and  spirit-level  devices.  Many  gyroscopic  instru- 
ments have  been  proposed  which  show  the  inventors  to  possess 
insufficient  knowledge  of  the  correct  application  and  limita- 
tions of  a  g>Toscope.  I  The  Engineer,  vol.  126,  no.  3262,  .July 
5,  1918,  p.  5) 
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Tractor  Tests  at  Salina,  Kan. 

AT  the  Kational  Tractor  Farming  Demonstration,  held  at 
Salina,  Kan.,  July  25  to  August  2,  fifty  tractors  of  nearly 
as  many  ditferent  makes  were  represented,  and  on  the  after- 
noon of  the  second  day  all  started  plowing  a  240-aRre  field 
of  winter-wheat  land,  some  of  the  furrows  being  half  a  mile  in 
length. 

Belt,  fuel-economy  and  drawbar-pull  tests  were  conducted 
on  many  of  the  tractors  exhibited  by  a  committee  of  agricul- 
tural engineers  selected  from  different  state  agricultural  schools 
under  the  direction  of  J.  B.  Davidson,  Mem.Am.Soe.M.E., 
professor  of  agricultural  engineering  at  the  University  of  Cali- 
fornia, but  owing  to  objections  of  a  number  of  tractor  makers 
the  results  of  these  tests  will  not  be  made  public  until  later. 

Prior  to  the  trials  proper,  however,  the  Parrett  Tractor  Com- 
pany, of  Chicago,  111.,  started  a  100-hour  non-engine-stop  plow- 
ing demonstration,  the  results  of  which  have  been  given  out. 
According  to  correspondence  in  the  issue  of  Automotive  In- 
dustries for  August  8,  the  engine  was  run  on  kerosene  for 
103  hr.  19  min.,  during  which  period  there  were  two  stops 
totaling  5  min.  10  sec.  due  to  sediment  in  the  fuel  line  betweeu 
the  kerosene  tank  and  the  carburetor.  It  was  necessary,  how- 
ever, to  stop  plowing  for  13  hr.  28  min.  on  account  of  rain. 

The  tractor  plowed  for  a  total  period  of  80  hr.  12  min.  20 
sec.  and  averaged  2.4  miles  per  hour  while  pulling  its  three 
14-in.  Oliver  plows  and  plowing  furrows  averaging  6.36  in.  in 
depth.  Traveling  at  this  speed  it  averaged  0.95  acre  per  hour. 
Kerosene  was  used  exclusively  as  a  fuel  and  the  consumption 
was  1.99  gal.  per  hour,  equivalent  to  2.008  gal.  per  hour-acre, 
the  unit  of  measurement  adopted. 

The  consumption  of  lubricating  oil  was  1  gal.  per  12  acres 
plowed,  or  0.084  gal.  per  hour-acre.  A  water  air  cleaner  was 
used  and  7.5  gal.  of  water  were  required.  Much  of  this  water 
was  found  to  enter  the  cylinders  and  serve  in  keeping  down 
the  temperature  of  the  kerosene  mixture.  During  the  test 
24.2  gal.  of  water  were  used  in  the  radiator,  or  0.314  gal.  per 
hour-acre. 

It  was  demonstrated  during-  the  test  that  plowing  can  be 
done  at  night  as  efficiently  as  in  the  daytime.  The  tractor  was 
equipped  with  two  Prest-0-Lite  lamps  which  provided  ample 
illumination  for  this  purpose. 

Report  on  Airplane  Problems 

The  desire  to  enlist  the  inventive  talent  of  America  in  the 
solution  of  aeroplane  improvements  has  led  to  the  issuance  of 
a  new  bulletin  by  the  Naval  Consulting  Board  and  the  Engi- 
neering Council's  War  Committee  of  Technical  Societies.  The 
bulletin  opens  with  a  summary  of  the  possibilities  for  im- 
provement in  aeroplane  motive  power,  following  which  is  a 
paper  contributed  by  E.  H.  Sherbondy,  of  the  U.  S.  Airplane 
Engineering  Department,  Bureau  of  Aircraft  Production,  War 
Department,  in  which  are  further  discussed  the  various  elements 
in  which  improvement  may  be  expected. 

For  manufacturing  reasons  the  Government  finds  it  neces- 
sary to  standardize  motor  design  and  is  not  now  in  a  position 
to  consider  improved  motors  and  systems  of  power.  Such 
.questions  must  be  deferred  until  after  the  pressing  needs  of 


the  hour  have  been  met.  The  main  problems  are  in  the  con- 
nection of  the  engine  with  the  airplane  and  in  the  accessories 
which  are  necessary  for  the  proper  control  of  engine  and  plane. 
This  includes  the  arrangements  of  pipe,  wire,  radiators,  water 
connections,  etc.  New  arrangements  of  tanks  to  make  the 
plane  more  bullet-proof  and  to  decrease  the  danger  from  fire 
should  be  studied. 

The  following  figures  for  the  efficiency  of  the  aeroplane 
motor  and  propeller  are  of  interest : 

EuiH-gy    of    fuel    delivered    by    engine    sbaft    to    propeller 
(Thermal  efficiency).     For  tbe  indicated  bp.  30%.     For 

tbe    brake    bp 25% 

Energy  consumed  by  engine  friction 5 

Energy  lost  by  cooling 30 

Energy  escaping  in  exhaust    (including  that  of  unburned 
fuel)    40 

Total  fuel   contents 100 

Mechanical  efficiency  of  propeller 75% 

Net  energy  of  fuel  delivered  by  propeller  and  available  for 

fligbt    (0.75  X  0.25) 19% 

The  question  of  carburetion  under  the  extremes  of  barometric 
and  temperature  conditions  met  with  in  flying  are  fully  dis- 
cussed. The  richness  of  the  carbureter  mixture  increases  with 
the  altitude  and  varies  inversely  as  the  square  root  of  the 
ratio  of  barometric  pressures.  Temperature  effects  are  rela- 
tively much  smaller.  Carbureter  regulation  for  varying  alti- 
tude, therefore,  is  of  the  utmost  importance,  and  for  this 
purpose  at  least  two  devices  have  already  been  produced, 
which  are  mentioned  in  the  bulletin.  Thermostatic  apparatus 
for  temperature  control  is  less  important  and  its  value  largely 
depends  upon  its  freedom  from  complication. 

In  spite  of  the  fact  that  the  best  talent  of  the  country  has 
been  at  work  upon  ignition  problems,  this  is  still  a  promising 
field  for  investigation.  The  difficulties  met  with  in  automobile 
practice  are  multiplied  in  the  airplane,  due  in  part  to  the 
higher  compression.  Good  electrical  conductors  are  poor  heat 
conductors,  and  the  high  temperatures  of  the  aeroplane  motor 
cause  a  breaking  down  of  the  electrical  insulating  qualities  of 
the  spark  islugs.  At  low  engine  power  also  there  is  the  trouble 
from  carbonization,  which  can  be  corrected  by  a  better  system 
of  lubrication. 

W.  F.  Durand,  Mem.Am.Soe.M.E.,  Scientific  Attache,  Amer- 
ican Embassy,  France,  contributes  a  valuable  chapter  on 
Problems  in  Aeronautics,  in  which  he  discusses  materials  for 
airplane  construction,  ties  and  fastenings,  supercharging  en- 
gine, airplane  instruments,  etc.  He  draws  attention  to  the 
possibility  of  a  greater  use  of  sheet  metals,  the  chief  advan- 
tage of  which  for  wing  surface  or  covering  would  be  non- 
inflammability  and  perhaps  greater  durability,  but  no  wing 
covering  can  be  considered  which  is  markedly  heavier  than 
present  forms  for  the  same  strength.  Present  coverings  weigh 
from  4  to  4.5  oz.  per  square  yard  and  have  a  tensile  strength 
per  inch  of  width  of  70  to  80  lb.  Any  proposed  substitute  form 
must  also  give  a  smooth  and  continuous  surface  comparable 
with  present  forms.  For  the  wing  skeleton  or  frame,  steel  or 
almninum  alloys  are  attracting  attention  and  seem  to  offer 
possibilities. 

For  fuselage  construction  steel  or  metal  construction  seems 
here  also  to  offer  hopeful  possibilities,  but  under  general  lim- 
itations  of   equivalence   regarding   weight   and    strength   com- 
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pared  with  wood.  For  ties  the  use  of  steel  wire  cable  is  stand- 
ard and  practically  universal.  This  product  is  of  very  high 
grade,  but  there  is  room  for  improvement  even  here,  both  in 
the  material  employed,  in  the  mode  of  laving  up  wires  to  form 
a  complex  tie  member  and  in  the  form  of  section  of  such  mem- 
ber. Joint  fastenings  are  commonly  made  of  sheet  steel  or 
sheet  bronze.  There  is  room  for  improvement  expressed  in 
terms  of  ease  of  manufacture,  economical  distribution  of  mate- 
rial, facility  for  attachment  of  wire  or  cable  ties,  and  general 
adaptation  to  purpose. 

The  report  closes  with  an  extended  bibliography. 

Inventions  and  ideas  should  be  submitted  to  Thomas  Robins, 
secretary  Naval  Consulting  Board,  15  Park  Row,  New  York. 

Machine  Tools  for  Relining  Guns 

A  recent  development  in  the  heavy-machine-tool  situation 
is  the  announcement  in  the  Official  Bulletin  of  August  12  of 
the  equipment  which  will  be  required  for  the  Arsenal  in  France 
where  the  heavy  guns  of  the  Am.erican  forces  are  to  be  relined. 
The  relining  of  big  guns  is  one  of  the  biggest  salvage  opera- 
tions in  the  war,  as  several  times  the  value  of  the  guns  is  saved 
by  this  process.  The  project  for  this  relining  plant  is  one  of 
the  largest  undertaken  by  the  Ordnance  Department,  and  calls 
for  the  expenditure  of  between  $25,000,000  and  $30,000,000. 
The  machine  tools  will  cost  between  $12,000,000  and  $15,- 
000,000,  and  will  consist  of  gun-boring  lathes,  engine  lathes, 
rifling  machines  and  grinders. 

Among  the  equipment  are  to  be  nearly  fifty  102-in.  gun- 
boring  lathes,  which  it  is  understood  are  to  have  reinforced- 
concrete  frames,  and  a  vei-y  large  number  of  84-iu.  lathes.  In 
the  building  of  the  102-in.  lathes,  a  giant  planer  with  a  bed 
500  ft.  long,  now  under  construction,  will  be  used.  It  is  stated 
that  the  bed  is  of  such  length  that  in  its  alignment  a  correction 
will  have  to  be  made  to  allow  for  the  curvature  of  the  earth's 
surface. 

In  addition  to  the  machine-tool  equipment  required,  the  re- 
lining plant  in  France  will  include  extensive  shrinkage  pits, 
traveling  cranes  of  240  tons  capacity  and  an  electrical  generat- 
ing plant  of  several  thousand  kilowatts  capacity. 

During  the  past  few  months,  while  the  Ordnance  Department 
has  been  outlining  its  requirements  for  heavy  machine  tools, 
the  Society  has  assisted  in  every  possible  way.  The  subject 
was  discussed  at  the  Spring  Meeting  at  Worcester,  and  Presi- 
dent Main  appointed  the  Society's  Committee  on  Machine 
Shop  Practice  as  a  Committee  on  Heavy  Machine  Tools. 
Through  its  efforts,  Mr.  G.  E.  MeiTj'weather,  Mem.Am.Soe. 
M.E.,  was  appointed  by  Mr.  Baruch  as  "  Machine  Tool  Dic- 
tator," and  members  of  our  Committee  have  been  in  consulta- 
tion with  him  and  with  Government  officers  at  intervals. 

Grenades 

The  War  Department  authorizes  the  following : 

More  than  18,000  persons  are  employed  in  plants  throughout 
the  country  in  the  manufacture  of  hand  and  rifle  grenades. 
Hand  grenades  are  now  being  produced  at  the  rate  of  2,- 
000,000  a  month,  and  within  the  next  four  months  this  rate  will 
be  doubled.  Rifle  grenades  are  being  produced  at  the  rate  of 
about  1,000,000  a  month,  and  this  rate  wUl  be  multiplied  ap- 
])reciably  within  the  next  sis  months. 

The  hand  grenade  may  be  of  the  defensive,  the  offensive  or 
of  the  chemical  type,  of  which  latter  there  are  two  classes, 
phosphorus  and  gas. 

The  defensive  grenade  is  the  most  powerful  and  the  one 


generally  used  when  tactical  conditions  permit,  being  thrown 
from  cover  at  an  advancing  foe.  It  is  about  the  same  size  and 
shape  as  a  very  large  lemon  with  a  body  or  shell  of  gray  cast 
iron  scored  with  deep  grooves  longitudinally  and  transversely 
to  insure  proper  fragmentation  when  it  explodes. 

The  offensive  grenade  differs  from  the  defensive  in  that  it 
depends  entirely  upon  its  explosive  effect  for  its  usefulness 
against  the  enemy  and  is  generally  used  at  shorter  range,  in 
offensive  tactics,  and  when  the  grenadier  is  not  necessarily 
under  cover. 

The  phosphoi-us  grenade  has  a  barrel-shaped  container  of 
drawn  sheet  steel,  about  31/2  in.  long  and  2^4  i"-  in  diameter; 
to  one  end  of  this  body  is  welded  a  steel  collar  or  bushing, 
threaded  on  the  inside.  Into  this  collar  is  screwed  a  steel 
thimble  which  runs  down  into  the  center  of  the  inside  of  the 
body  of  the  grenade;  this  thimble  is  designed  to  prevent  the 
phosphorus  charge  from  coming  into  contact  with  the  de- 
tonator and  fuse.  These  last,  together  with  the  standard 
bouehon  assembly  of  which  they  form  a  part,  are  screwed  into 
the  top  of  the  thimble,  which  is  threaded  on  the  inside  for  this 
purpose.    The  grenade  is  painted  gray  when  loaded  (live). 

The  phosphorus  grenade  furnishes  a  shower  of  burning  frag- 
ments of  phosphorus  as  well  as  a  cloud  of  dense  white  smoke, 
which  can  be  used  to  repel  an  advancing  attack,  or  if  thrown 
during  an  advance,  would  both  furnish  a  screen  to  conceal  the 
advance  and  repel  any  enemy  parties  that  might  be  in  the 
open. 

The  gas  grenade  is  in  construction  similar  to  the  phosphorus 
grenade.  It  produces  a  low-lying  cloud  of  dense  white  gas  of 
an  intensely  irritating  nature  which  may  be  classed  as  suf- 
focating gas.  It  is  used  largely  in  what  might  be  termed 
''  mopping-up  "  the  trench,  cleaning  out  dug-outs  by  forcing 
the  enemy  into  the  open,  or  forcing  him  to  wear  a  gas  mask 
during  the  advance. 

Rifle  grenades  are  used  to  fill  in  the  gap  between  the  hand 
grenade  and  the  light  trench  mortar.  The  type  used  by  our 
army  was  designed  by  two  Frenchmen,  Vivens  and  Bessieres, 
and  in  their  honor  is  called  the  V.  B.  rifle  grenade.  It  is  about 
2^/2  in.  long,  2  in.  in  diameter  and  is  fired  from  the  discharger 
which  fits  over  and  is  attached  to  the  muzzle  of  the  rifle  in  the 
same  manner  as  a  bayonet. 

The  regular  rifle  cartridge  is  used  and  the  grenade  is  thrown 
from  the  discharger  by  the  gases  from  the  cartridge.  The 
buUet  fires  the  primer  in  passing  through  the  central  tube  of 
the  discharger.  The  flash  is  transmitted  to  the  fuse,  timed  to 
burn  eight  seconds;  and  the  fuse  in  turn  fires  the  detonator, 
which  bursts  the  walls  of  the  detonator  tube,  and  fires  the 
main  charge,  thus  exploding  the  body  of  the  grenade.  The 
normal  range,  when  the  rifle  is  aimed  at  45  deg.,  is  about  200 
yd.  {Office  of  the  Chief  of  Ordnance,  General  Administration 
Bureau,  Information  Section,  August  3,  1918) 

Training  of  Women  Begins 

Toward  the  middle  of  July  a  two-months'  course  to  train 
women  for  war  work  as  employment  managers  was  opened  in 
the  Case  School  of  Apjjlied  Science,  Cleveland,  Ohio.  The 
course  is  under  the  direction  of  the  United  States  Ordnance 
Department  through  the  Committee  on  Labor  Relations  of  the 
Cleveland  Chamber  of  Commerce,  and  Miss  Mildred  Chadsey, 
of  Western  Reserve  University,  is  directing  the  work. 

Applications  for  enrollment  were  received  from  200  women 
from  all  sections  of  the  country,  from  whom  50  were  selected. 
Many  of  these  are  college  graduates,  some  have  been  teachers, 
and  their  ages  range  from  25  years  up. 
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The  course  consists  of  daytime  factory  work  and  evening 
classes.  It  differs  materially  from  the  one  given  for  men  under 
Government  direction  in  Eastern  schools  because  few  of  the 
women  have  any  practical  experience  around  a  manufacturing 
plant. 

The  Cleveland  manufacturers  are  heartily  cooperating  in  the 
work  and  have  willingly  taken  the  students  in  their  shops.  The 
plants  in  which  they  are  employed  as  regular  operatives  in- 
clude the  Ajnerican  Multigraph  Co.,  Cleveland  Hardware  Co., 
Cleveland  Metal  Products  Co.,  Hydraulic  Pressed  Steel  Co., 
Osbom  Mfg.  Co.,  Standard  Parts  Co.,  Standard  Tool  Co., 
AYarner  &  Swasey  Co.,  Kirk-Latty  Mfg.  Co.,  and  the  Steel 
Products  Co.  {The  Iron  Age,  vol.  102,  no.  4,  July  25,  1918, 
p.  199) 

Photomicrographs    of    Changes    in    a    Metal's 
Structure  When  Under  Repeated  Stresses 

A  striking  feature  of  the  annual  meeting  of  the  American 
Society  for  Testing  Materials  at  Atlantic  City  in  June,  was  the 
presentation  by  Prof.  H.  F.  Moore,  of  the  University  of 
Illinois,  Urbana,  111.,  of  a  film  of  photomicrographs  taken  at 
various  periods  in  the  disintegration  under  repeated  stresses  of 
a  wrought-iron  test  piece.  It  evoked  so  much  interest  that 
on  request  it  was  repeated  the  nest  day. 

Though  applied  in  this  instance  to  wrought  iron  because  of 
its  large  crystals,  distinct  markings  and  easy  deformation 
under  stress,  it  is  not  improbable  that  that  principle  will  be 
later  applied  to  steel,  non-ferrous  metals  and  other  alloys. 
This  may  solve  many  problems  now  not  fully  understood  and 
may  lead  to  a  scheme  of  heat  treatment  prolonging  the  life 
of  certain  steels  and  rendering  them  less  liable  to  fatigue. 

A.  G.  Eldredge,  head  of  the  Department  of  Photography, 
University  of  Illinois,  perfected  the  optical  and  photographic 
arrangement  whereby  the  taking  of  these  photomicrographs 
was  made  possible.  {The  Iron  Age,  vol.  102,  no.  6,  August  8, 
1918,  pp.  323  and  325) 

The  Peat  Industry 

According  to  statistics  of  the  United  States  Geological  Sur- 
vey, the  peat  industry  has  increased  420  per  cent  during  the 
past  ten  years.  The  gross  market  value  of  the  present  output 
is  .$709,900 ;  with  proper  productive  methods  it  is  expected  that 
the  price  per  ton  can  be  reduced  to  .$2.50  from  $7.29,  price 
in  1917,  when  there  were  but  18  producing  plants  distributed 
on  the  Atlantic  Coast  and  in  the  Middle  West. 

Peat  or  muck  consists  of  partly  decayed  vegetable  remains 
that  contain  enough  carbon  to  burn  freely  when  dry,  and 
ranges  from  the  imperfectly  decayed  kind,  of  a  light  yellow 
color,  to  the  thoroughly  disintegrated  jet-black  type.  In  an 
undrained  swamp  it  contains  about  90  per  cent  of  water, 
which  must  be  reduced  to  30  per  cent  before  it  can  be  used 
for  fuel.  No  artificial  drying  process  of  commercial  value  has 
been  developed. 

This  material  has  frequently  been  used  as  a  source  of  char- 
coal and  coke,  of  various  by-products  from  coke  retorts,  as 
well  as  in  making  paper,  substitutes  for  wood,  etc. 

Deposits  that  can  be  used  for  fuel  are  found  throughout 
Minnesota,  Wisconsin,  Michigan,  New  York  and  the  New  Eng- 
land States,  and  in  the  northern  parts  of  Iowa,  Illinois,  In- 
diana, Ohio,  Pennsylvania  and  New  Jersey;  also  on  the  At- 
lantic Coast  from  New  Jersey  to  southern  Florida  and 
westward  along  the  Gulf  Coast  to  the  Mexican  boundary. 
{Engineering  News-Recurd,  July  25,  1918,  p.  202) 


Substitute  for  Silks  Being  Tested  by  War 
Department 

Preliminary  tests  made  at  the  Aberdeen  proving  grounds  in- 
dicate that  a  chemically-treated  cotton  cloth  can  be  used  as  a 
substitute  for  silk,  and  if  found  practicable  the  discovery  will 
effect  the  double  result  of  meeting  a  serious  shortage  in  silk 
and  bringing  about  a  money  saving  in  the  ordnance  program 
estimated  at  between  $25,000,000  and  $35,000,000. 

At  present  millions  of  yards  of  silk  are  required  in  making 
the  bags  which  contain  the  large  powder  charges  used  in  the 
firing  of  heavy  artillery.  These  bags  are  inserted  in  the  gun 
immediately  behind  the  projectile,  and  the  firing  of  them  gives 
the  propelling  force  that  hurls  the  projectile  at  the  target.  The 
jiropelling  charge  is,  of  course,  entirely  distinct  from  the 
charge  within  the  projectile  that  explodes  the  missile  after  it 
reaches  the  target. 

Heretofore  silk  has  been  depended  upon  for  these  bags  for 
the  reason  that  no  other  cloth  material  has  been  found  that 
would  meet  the  peculiar  conditions  required.  It  is  essential 
that  not  a  particle  of  the  bag  container  shall  remain  after 
the  gun  is  fired.  Otherwise  a  smoldering  piece  of  the  fabric 
might  cause  a  premature  explosion  when  a  new  charge  is 
inserted. 

Early  in  the  war  Germany  is  understood  to  have  used 
a  chemically  treated  cotton  as  a  substitute  for  silk,  but  has 
since  been  compelled  by  the  diminishing  cotton  sujiply  to  resort 
to  other  substitutes.  {Journal  of  Commerce,  August  12,  1918, 
p.  9) 

Cost  of  Operating  Air  Mail 

The  first  report  of  the  comparative  cost  of  the  operation  and 
maintenance  of  the  Air  Mail  Service  shows  that  the  airplanes 
used  in  this  service  have  broken  all  records  for  economy  of 
gas  consumption. 

The  total  of  all  operating  expenses  of  nine  airplanes  cover- 
ing flights  aggregating  7234  miles,  was  $3682.  The  total 
consumption  of  gas  representing  113  hours  and  8  minutes  of 
flying  was  1377  gal,  which  is  $32.50  per  hour — something  over 
50  cents  per  mile.  The  total  cost  of  gas  was  $405  in  flying 
7234  miles. 

The  best  performance  in  flying  was  made  by  a  Curtis  J-N-4 
machine,  which  flew  26  hours  and  40  minutes  at  a  cost  of 
$28.01  an  hour  and  covered  1719  miles  at  a  cost  of  431/2  cents 
per  mile.  A  plane  equipped  with  a  Hispano-Suiza  150-hp. 
engine  used  approximately  8  gallons  of  gas  per  hour,  and  a 
plane  equipped  with  a  400-hp.  Liberty  motor  used  17  gallons 
per  hour.  This  shows  40  per  cent  less  gas  consumed  than 
generally  required  for  airplane  engines  of  these  sizes. 

The  calcvdation  of  operating  cost  includes  departmental 
overhead  charges,  interest  on  investment,  replacement  of  parts, 
deadhead  time  of  mechanics,  gas,  lubricating  oils,  office  force, 
motor  cycles  and  trucks;  rent,  fuel,  light  and  telephone;  pay 
of  pilots,  hangar  men  and  mechanics. 

The  average  consumption  of  gas  for  the  nine  jjlanes  was  12 
gallons  per  hour.     {Official  Bulletin,  July  25,  1918,  p.  5) 

Norway  Rushing  Woi'k  on  Conci'ete  Ships 

Norway  is  racing  with  America  for  the  honor  of  building 
the  flrst  concrete  vessel  to  cross  the  Atlantic.  Mr.  Nick 
Fougner,  president  of  the  Fougner  Concrete  Shipbuilding  Co. 
(Inc.),  Christiania,  Norway,  states  that  he  hopes  to  cross  the 
Atlantic  within  the  next  two  or  three  months  on  one  of  the 
larger  boats  which  his  company  is  buildmg. 
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The  sliortage  of  wood  and  steel  iu  Norway  has  made  it 
necessary  for  shipbuilders  to  turn  to  the  concrete  vessel  iu 
order  to  offset  the  losses  suffered  by  the  depredations  of  the 
U-boats. 

The  Stier,  a  1000-ton  concrete  vessel  recently  built  in  the 
shipyards  of  the  Fougner  Concrete  Shipbuilding  Co.,  is  a 
pioneer  of  the  tyjae  of  concrete  vessel  that  is  now  under  con- 
struction in  Norway.  It  is  equijiped  with  an  internal-com- 
bustion 320-hp.  motor,  and  has  four  watertight  transverse 
bulkheads  of  concrete,  which,  with  a  reasonable  cargo,  makes 
the  shiji  practically  unsinkable. 

At  present  the  Fougner  Co.  has  under  contract  12  additional 
seagoing  concrete  motor  ships,  vandng  in  size  from  200  to  3000 
tons  deadweight,  and  they  have  built  and  launched  about  25 
floating  craft  of  various  types,  including  tugs,  lighters,  motor 
ships,  and  dry  docks. 

It  is  expected  that  the  Norwegian  builders  will  adopt  the 
new  protective  coating  developed  as  the  result  of  the  research 
work  of  the  engineers  of  the  Emergency  Fleet  Corporation. 
{Official  BiiUelin,  July  18,  1918,  p.  9) 

Over  2,000,000  Rifles  Produced  by  U.  S. 

Up  to  and  including  July  27,  1918,  the  total  number  of  rifles 
produced,  inspected  and  accepted  by  the  Ordnance  Depart- 
ment was  2,000,768.  This  number  includes  1,523,156  of  United 
States  Model  1917  and  280,000  Russian  ri  'es.  It  does  not 
include  the  rifles  on  hand  when  we  entered  the  war.  The 
number  of  machine  guns  of  all  types  produced,  inspected  and 
accepted  since  the  beginning  of  the  war  up  to  July  27  was 
56,006.  The  output  of  pistols  during  the  same  time  was 
414,015. 

Machine-gun  production  continues  to  show  a  steady  increase, 
although  the  output  at  all  plants  fluctuates.  The  number  of 
heavy  Browning  machine  guns  inspected  and  accepted  during 
the  week  ending  July  27  was  1106,  a  decrease  of  257  under 
production  for  the  previous  week.  Light  Brownings  inspecte  1 
and  accepted  during  the  past  week  reached  a  total  of  2624, 
an  increase  of  557  over  the  previous  week.  Since  the  war 
l)egan  and  up  to  and  including  July  27,  the  total  number  of 
machine  guns  of  all  types  produced,  inspected  and  accepted 
included  8428  heavy  Brownings  and  14,895  light  Brownings. 
{Official  Bulletin,  August  7,  1918,  p.  3) 

General  Notes 

At  the  conference  of  the  Engineering  Division,  Employment 
Service,  Department  of  Labor,  called  by  Director  A.  H.  Krom 
on  June  28  and  held  at  the  Engineering  Club,  Chicago,  it  was 
resolved  to  make  a  survey  and  registration  of  all  technical 
persons.  This  register  is  to  be  compiled  in  conjunction  with 
the  War  Industries  Commission  and  the  classification  will  be 
made  by  emplojing  existing  agencies  represented  by  the  vari- 
ous engineering  and  technical  societies.  Dr.  P.  L.  Prentis,  dis- 
trict superintendent,  welcomed  the  assistance  of  those  in  at- 
tendance, who  were:  Dean  John  R.  Allen,  Dean  Mortimer  E. 
Cooley,  W.  W.  DeBerard,  C.  E.  Drayer,  W.  H.  Finley,  C. 
Francis  Harding,  A.  H.  Krom,  Edgar  S.  Nethercutt,  F.  H. 
Newell,  Edmund  T.  Perkins.  J.  A.  Peterson,  Dr.  P.  L.  Prentis, 
Isham  Randolph  and  George  C.  Dent. 


Members  of  these  organizations  will  be  placed  in  the  inactive 
service  of  the  United  States  and  will  be  classed  in  5  D  of  the 
Selective  Draft. 

Such  students  will  wear  regulation  unifomis  furnished  by 
the  Government  and  will  be  recjuired  to  attend  training  camps 
for  a  period  during  the  summer  vacations. 

The  draft  board  will  not  include  such  men  in  calls  for 
induction  so  long  as  they  remain  in  the  Students'  Army  Train- 
ing Corps. 


By  order  of  the  Federal  Government,  the  War  Industries 
Board  will  supervise  the  filling  of  order  of  turbines  of  over 
700  hp.  This  necessity  grew  out  of  a  situation  that  developed 
when  the  Navy  Department,  the  War  Department  and  the 
Emergency  Fleet  Corporation  were  found  to  be  competing  for 
motive-power  units,  each  claiming  priority  over  the  others. 
The  twenty-one  manufacturers  that  come  under  Government 
control  have  agreed  not  to  fill  orders  for  turbines  in  excess  of 
700  hp.  for  either  civilian  or  Government  purposes  without  a 
pennit  from  the  AVar  Industries  Board.  It  was  indicated  that 
all  but  a  small  portion  of  their  output  will  be  distributed  be- 
tween the  Navy,  Shipping  Board  and  the  War  Department. 

Detailed  schedules  of  turbine  engine  requirements  are  being 
drawn  up  with  the  utmost  care  and  will  contain  all  necessary 
specifications  to  enable  the  War  Industries  Board  to  distribute 
the  business  to  the  best  advantage  among  existing  plants.  (The 
Iron  Age,  vol.  102,  no.  5,  August  1,  1918,  p.  274) 


About  350  pieces  of  spruce  are  required  in  a  single  airplane. 
Practically  all  of  the  available  spruce  is  in  the  United  States 
and  along  the  western  coast  of  British  Columbia.  In  the 
face  of  many  complex  problems  existing  in  the  spnice  stands 
of  the  West,  the  Spruce  Division  of  the  Aircraft  Bureau  made 
a  distinct  record.  In  45  days  the  world's  largest  sawmill  was 
erected  at  a  cost  of  .$200,000;  1940  men  operate  it  working 
in  three  shifts  of  eight  hours  each.  A  drying  plant  costing 
$350,000  was  built  at  Vancouver  Barracks  and  there  spruce 
is  seasoned  by  a  kiln  process  worked  out  by  the  Forest  Prod- 
ucts Laboratory  of  the  Forestry  Service  which  effects  a  saving 
in  shipping  weight  of  33V3  per  cent.  The  total  spruce  and  fir 
shipped  to  June  15,  including  a  large  amount  of  each  shipped 
to  the  Allies,  is:  spruce,  52,000,000  feet;  fii-,  20,800,000  feet. 
{Official  Bulletin,  August  7,  1918,  p.  7) 

.. ^ 

The  United  States  Fuel  Administration  reports  a  saving  of 
coal  at  the  rate  of  350,000  tons  annually  in  its  campaign  for 
fuel  economy  in  steam-power  plants.  This  saving  has  been 
initiated  through  the  inspection  of  300  of  the  larger  plants. 
It  is  estimated  that  20,000,000  tons  of  coal  can  be  saved,  and 
as  fast  as  the  work  can  be  aeeomplished  each  of  the  250,000 
plants  in  the  countn'  will  be  inspected. 


The  Government  has  now  taken  definite  action  designed  to 
keep  engineering  students  under  military  age  in  college  until 
they  complete  their  courses.  The  War  Department  plans  to 
conserve  this  important  war  material  through  the  establish- 
ment of  Students'  Army  Training  Corps  in  all  the  engineering 
colleges  to  supplement  the  Resen-e  Officers'   Training  Corps. 


The  Fuel  Administration  also  announces  the  organiza- 
tion of  the  Industrial  Furnace  Section,  Bureau  of  Con- 
servation, to  handle  fuel  eonsen'ation  in  all  furnaces  with  the 
exception  of  those  ojaerated  for  the  production  of  power,  heat, 
and  light.  This  includes  those  plants  using  fuel  for  direct  heat, 
such  as  in  the  clay-products  industries.  This  section  is  in 
charge  of  an  experienced  engineer  who  has  under  his  immediate 
supervision  13  districts  comprised  of  31  states,  covering  the 
territory  in  which  industrial  furnaces  are  used.  Each  district 
has  a  local  head  who  has  in  his  organization  an  advisory  board 
and  a  corps  of  inspecting  engineers.  A  j^robable  annual  sav- 
ing is  estimated  of  3,000,000  tons  of  coal. 


REVIEW   OF   ENGINEERING   PERIODICALS 


Aluminum  Pistons  fok  Aeroplane  En- 
gines 

Tresent  German  Aviation  Program 

Testing  Air  Compressors 

Piston-Ring  Friction  in  Air  Com- 
pressors 

Brass  Weakness 

Red,  Yellow  and  White  Crvstals  in 
Brass 

Flaws  in  Hollow  Forcings 

Experiments  on  Coal  Saving  in  Boiler 
Plants 

Fuel  Conservation  on  the  Santa  Fe 

Four-Cycle  vs.  Two-Cycle  Diesel  En- 

laNES 


SUBJECTS  OF  THIS  MONTIFS  ABSTRACTS 

American  Whaley  Marine  Oil  Engine 
Gas     Producers     at     Canadian     Ford 

PLANT 

Lubrication  of  Michell  Blocks 
Brown,  Boveri  &  Co.  Viscosity  Tests 
Fusion-Welding  Fallacies 
Xew  Type  of  Drive  for  Milling  M.v- 

CHINE 
CRITICAL  LOADING  OF  STRUTS  AND  STRUC- 
TURES 

Clamping  Supports  and  Critical  Load- 
ing 
Theory   of   Stresses   in  Rigid  Body 


Stresses  as  Part  of  Statics  and  Dy- 
namics OF  Rigid  Body 
Solubility  of  Ammonia 
Stokes  Gun  and  Shell 
3-In.   Anti-Aiecraft   Gun,   Model   191S 
Peterson  Chassis  Lubrication  System 
Utilization  of  Heavy  Fuels  in  Motor 

Cab  Engines 
American     24-Valve    Automobile     En- 
gine 
Light    Mikado    Type    V.    S.    Standard 

Locomotive 
Martin   Theory   of  Steam  Torp.ine 
Modified  Callendar  Steam  Chart 
Testing  of  Aluminum  Sheets 


For  Articles  on  Subjects  Relating  to  the  War,  see  Aeronautics,  Engineering  Materials, 

Machine  Tools,  Munitions,  Varia 


Aeronautics 

ALUMiNrji  Pistons  tor  Aeroplaxe  Engines.  Reprint  of 
the  official  report  received  by  the  editors  from  the  controller  of 
the  Technical  Department,  Aircraft  Production,  British 
Ministry  of  Munitions,  on  aluminum  pistons  from  the  230-hp. 
Benz  engines. 

Some  -features  are  of  interest.  The  domed  head  of  the  sand- 
cast  aluminum  piston  is  supported  and  strengthened  by  eight 
webs  radiating  from  a  central  boss  in  the  piston  crown.  Three 
cast-iron  rings  are  fitted  above  the  gudgeon  pin  and  one 
scraper  ring  is  provided  below  the  gudgeon  pin. 

The  rings  are  concentric  and  machine-hammered  on  the 
inside.  They  are  exceptionally  deep  in  section,  being  5.25  mm. 
deep  and  only  .3  mm.  wide  vertically.  The  piston-ring  gap 
measured  in  position  in  a  standard  230-bp.  engine  cylinder 
was  found  to  be  exceptionally  wide,  namely,  1.9  mm.  The 
compression  ratio  is  believed  to  be  slightly  higher  in  the 
engines  fitted  with  the  aluminum  pistons  than  in  the  standard 
230-hp.  Benz,  namely,  5.021  instead  of  4.9421.  {Engineering. 
vol.  106,  no.  2740,  July  5,  1918,  p.  18,  4  figs.,  d) 

The  Present  State  of  the  Gerjian  Aviation  Prograji, 
E.  H.  Sherbondy.  Brief  historical  review  of  the  German 
aviation  program  in  the  last  three  years  with  some  data  on  its 
present  state.  The  most  interesting  part  is  that  refemng  to 
the  tests  to  which  new  planes  for  military  purposes  are  put. 
(Aerial  Age  Weekly,  vol.  7,  no.  20,  July  29,  1918,  pp.  9G1-9G5, 
illustrated,  g) 

Air  Machinery 

Testing  Air  Compressors,  N.  S.  Tennant.  Description  of 
tests  on  a  4000-cu.  ft.  Belliss  &  Moreom  (Birmingham,  Eng- 
land )  air  compressor.  The  data  are  of  interest  in  view  of 
the  scarcity  of  data  of  tests  of  large  air  compressors. 

In  the  present  instance  the  output  of  air  is  controlled  by  a 
valve  at  the  compressor  intake,  designed  to  operate  intermit- 
tently, completely  opening  and  closing  as  required  to  maintain 
a  constant  air  pressure  in  the  receiver.  By  this  method  the 
compressor  runs  continuously  at  full  load  and  at  its  liighesl 
efficiency  until  such  time  as  the  demand  for  air  is  less  than 
normal,  when  on  a  slight  increase  in  the  receiver  pressure  the 
intake  valve  shuts  completely  and  the  compressor  runs  un- 
loaded. Under  this  condition  the  first-stage  air  piston  runs 
in  a  partial  vacuum  and  in  the  second  stage  the  air  in  the  clear- 
ance spaces  is  compressed  to  the  discharge  pressure  and  re- 
expanded  to  the  intake  pressure  at  every  stroke.  The  com- 
pressor therefore  runs  either  at  full  load  or  at  no  load. 


The  compressor  in  question  is  electrically  driven  by  a  three- 
phase  induction  motor  running  at  a  constant  speed  of  243 
r.p.m.  It  is  of  the  vertical  two-stage  double-acting  type  and 
is  directly  coupled  to  the  driving  motor. 

The  paper  describes  in  detail  the  methods  of  carrying  out 
the  tests.  The  full-load  tests  were  carried  out  by  coupling  the 
compressor  to  a  steam  engine,  indicator  cards  being  taken  at 
frequent  intervals.  The  no-load  tests  were  made  by  driving  the 
eomiiressor  by  a  50-b.hp.  direct-current  motor  previously 
calil)rated  on  a  Heenan  and  Froude  water  brake  and  directly 
coupled  to  the  compressor  for  tests. 


Wittr  RrylUact 

A,-  Amfxrts m  fmsXvrs 
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Total  ElaJruai  uwuL  tc  Motor    A,%U,^Aa'V2 

Fig.    1     Diagram    of    Electrical    Connections    for    Testins 
Compressor  at  No  Load  by  Direct-Coupled  D.  C.  Motor 


FaJULLiitts-   Cardj ialccn.  Gt  no  tcojd 
J}ottedLLuie-5.  SecoiuL  stjigt  cofd,  at  fuUXoad- 

Fig.  2     Indicator  Dl\ghams  of  Second-Stage  Compressor  Test 

(Full   Lines :   Cards  Taken  at  No  Load  ;  Dotted  Lines :   Second-Stage 
Card  at  Full  Load) 

The  diagram  of  the  electrical  connections  is  shown  in  Fig.  1. 
The  water  resistance  shown  in  the  ai  mature  circuit  was  in- 
troduced to  limit  the  armature  current,  thus  protecting  the 
motor  against  overloads  occurring  during  the  tests.  Such 
protection  was  necessary,  because  if  for  any  reason  the  air- 
inlet  control  valve  opened  during  the  tests,  the  full-load  torque 
of  the  compressor  would  be  applied  to  the  motor. 

The  results  of  the  run  are  shown  in  Fig.  3.  The  power  at 
the  commencement  of  the  tests  when  everything  was  cold  was, 
as  might  be  expected,  appreciably  higher  than  when  the  normal 
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working:  temperatures  were  reached.  The  maximum  power 
recorded  at  the  start  was  47.8  b.hp.,  which  gradually  fell  with 
the  rising  temperature  to  the  steady  value  of  38.2  b.hp. 

Indicator  diagrams  shown  in  Fig.  2  were  taken.  These 
diagrams,  among  other  things,  show  that  the  slip  or  leakage 
of  air  past  the  air  valves  is  extremely  small.  Thus,  the 
second-stage  delivery  valves  have  the  full  discharge  pressure 
on  them  all  the  time,  and  any  considerable  air  leakage  would 
have  greatly  increased  the  area  of  the  diagram.  The  tempera- 
ture of  the  air  at  the  compressor  discharge  was  found  to 
register  no  more  than  100  deg.  falir.  throughout  the  no-load 
tests.  The  loss  due  to  mechanical  friction  alone  could  be  de- 
duced by  subtracting  the  residual  air  i.hp.  from  the  measured 
b.hp.  input,  which  gave  38.2  — 16  =  22.2  b.hp.     As  a  cheek 
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Fig.   3     Efficiency   of   Belliss   Air   Compressoe   at   Various 

Lo.\D3  IX  Cu.  Ft.  of  Air  per  B.Hp. 
(Capacity,  4120  cu.  ft.  free  air  per  min.  ;  air  pressure,  SO  lb.  per  sq.  in.) 

on  this  result,  the  air  pump  was  reconnected  to  the  compressor 
discharge  and  a  vacuum  of  about  15  in.  applied.  Cards  taken 
under  this  condition  were  straight  lines,  no  area  being  %'isible 
showing  that  the  residual  air  hp.  had  been  eliminated. 

The  input  power  to  drive  the  compressor  was  found  to  be 
21.6  b.hp.,  a  result  reasonably  close  to  that  deduced  from  the 
indicator  diagrams.  The  mechanical  efficiency  of  the  compres- 
sor on  the  full-load  test  was  found  to  be  93  per  cent,  which 
would  indicate  that  the  frictional  losses  increase  from  3.25 
per  cent  at  no  load  to  about  7  per  cent  at  full  load. 

A  further  test  was  made  to  determine  the  loss  due  to  piston- 
ring  friction  alone  and  for  this  purjjose  the  first-  and  second- 
stage  pistons  were  removed  from  the  air  cylindere.  Under 
these  conditions  the  power  taken  to  drive  the  compressor  at 
243  r.p.m.  was  found  to  be  9  b.hp.,  this  figure  representing 
the  frictional  losses  in  the  compressor  bearings,  main  guides 
and  metallic  paeldng,  the  loss  due  to  the  piston  rings  alone 
being  then  21.6  —  9  =  12.6  b.hp.,  or,  roughly.  58  per  cent  of 
the  total  friction.  The  piston  rings  were  examined  after  the 
test  and  found  to  be  in  coiTect  adjustment,  showing  a  good 
bearing  surface  without  being  unduly  tight. 

The  no-load  losses  may  therefore  be  divided  as  follows: 

Residual   air   horsepower 16.6  b.hp. 

Piston-ring  friction    12.6 

Friction  in  bearings,  guides  and  metallic  packings 9.0 

Total    32.2 

(Engineering,  vol.  106,  no.  2740,  July  5,  1918,  pp.  8-9,  5 
figs.,  e) 


Engineering  Materials 

Brass  Weakness,  James  Scott,  Mem. Am.Soc.M.E.  A 
microscopical  investigation  of  brass  purporting  to  throw  some 
light  on  the  causes  of  its  mechanical  weakness. 

Broadly,  the  constitution  of  brass  is  divided  by  the  author 
into  three  distinct  grades;  red,  yellow  and  white.  In  the  red, 
copper  is  predominant  and  the  stage  consists  entirely  or  nearly 
so  of  alpha  crystals  which  retain  many  of  the  qualities  of  the 
copper  component  and  are  soft  and  ductile.  The  yellow  stages 
consist  mostly  of  beta  crystals  which  are  stronger  but  not  as 
ductile  as  the  preceding.  The  white  stages  consist  principally 
of  gamma  cr^-stals  and  are  vei-y  brittle.  In  the  white  stage  zinc 
predominates  and  the  crystals  have  a  silvery  luster. 

One  can,  however,  obtain,  as  it  were,  overlapping  stages  in 
which  alpha  cr>-stals  are  yellow  and  the  beta  crystals  red,  the 
results  depending  on  the  action  of  certain  proportions  of  tte 
respective  metals  caused  to  undergo  special  processes. 

A  common  brass  may  be  composed  of  all  three  types  of 
crystals  most  intimately  mixed  up,  but  it  is  the  facility  with 
which  internal  changes  occur  that  most  affects  the  mechanical 
properties  of  the  metal. 

Copper  and  zinc  begin  to  separate  out  from  the  molt«n  aUoy 
at  different  temperatures  and  owing  to  the  vaporizing  tenden- 
cies of  the  zinc  the  routine  of  crystallization  during  solidifica- 
tion of  the  mass  is  seriously  interfered  with. 

The  writer  makes  some  interesting  remarks  on  the  subject  of 
the  colors  of  the  crystals  which  appear  to  be  subject  to  sur- 
rounding influences.  For  instance,  yellow  alpha  crystals  ap- 
pear as  the  vicinity  of  71  per  cent  of  copper  is  approached 
and  the  alloy  is  rapidly  cooled.  When  the  copper  content  is 
from  64  to  58  per  cent  and  the  alloy  is  cooled  at  470  deg.  cent., 
alpha  crj'staJs  with  the  yellow  tinge  are  exuded  from  the  red 
beta  cn'stals. 


Fig.  4     Crtstalline  Structure  of  Aeroplane  Nail  Brass  in 
Normal  State 

A  brass  containing  from  71  to  64  per  cent  of  copper  is, 
when  just  solidifj-ing,  made  up  of  a  mixture  of  alpha  and  beta 
crystals.  Atfter  slow  cooling,  however,  at  400  d£g.  cent,  or 
annealing  at  this  temperature  the  beta  crystals  become  ab- 
sorbed by  the  alpha  eiystals  and  the  latter  largely  predominate. 
But  further  changes  are  possible.  Beta  crj^staJs  may  be  re- 
stored and  then  again  vanish,  especially  if  increase  of  tempera- 
ture accompanies  the  physical  action.     This  is  whj'  alloys  con- 
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taining  down  to  60  per  cent  copper  can  only  be  cold-worked, 
while  those  for  hot-working  have  to  be  composed  of  63  to  50 
per  cent  copper. 

Commercial  white  brass  is  almost  all  of  the  gamma  stage, 
there  always  being  less  than  45  per  cent  of  copper  present. 

Rapid  cooling  may  suppress  a  certain  state  in  brass,  but  this 
is  capable  of  prominently  reasserting  itself  at  atmospheric 
temperatures,  the  reversion  being  accelerated  should  the  metal 
be  struck  or  vibrated. 

The  writer  gives  illustrations  taken  from  an  etched  surface 
(with  chromic  acid)  of  an  aeroplane  brass  nail  head.  Fig.  4 
shows  the  normal  state  of  the  metal.  The  grains  are  small  and 
compact.  Fig.  5  shows  the  same  metal  after  distortion  by 
hammering.  The  original  grains  have  been  forced  together  to 
form  larger  ones  and  the  structure  is  decidedly  weaker.  Fig.  6 
shows  the  same  with  the  grains  split  up  irregularly  and  crevices 
appear  between  them.  This  latter  is  due  to  the  fact  that 
mechanical  strains  and  temperature  variations  have  first 
caused  the  particles  to  momentarily  squeeze  together  and  after 
relief  from  the  modified  action  to  reform  as  much  larger 
angular  grains.  The  straining  consequent  upon  such  changes 
loosens  the  grains,  some  of  which  by  concentration  or  shrinking 
leave  crevices  around  their  boundaries,  while  others  gradually 
cleave  crosswise. 

This  may  explain  the  frequent  dropping  off  of  aeroplane 
nail  heads.  (The  Metal  Industry,  vol.  16,  no.  7,  July  1918, 
pp.  319-320,  3  figs.,  pt) 

Forge  Shop 

Development  of  Flaws  in  Hollow  Forcings,  A.  S.  Hesse. 
Discussion  of  mistakes  sometimes  made  in  the  production  of 
hoUow  forgings  which  will  cause  serious  flaws  to  develop  in 
the  piece  of  steel  being  worked. 


Fig.  5     Crystalline  Structure  of  the  Same  Material  as  in 
Fig.  4  After  Distortion  by  Hajimeking 

There  are  three  such  mistakes:  namely,  using  too  small  a 
mandrel,  using  l!at  dies  in  the  hydraulic  press  or  hammer,  and 
working  the  metal  too  cold.  The  flret  of  these  thi-ee  is  by  far 
the  most  serious. 

The  writer  shows  and  illustrates  how  the  use  of  an  exces- 
sively sihall  mandrel  may  develop  a  fissure.  The  worst  of  it 
is  that  it  is  possible  that  this  fissure  may  not  be  seen  at  first 


in  the  interior  of  a  long,  hollow  forging  until  its  sides  are 
crushed  together.  Whether  the  seam  so  formed  extends  deeply 
into  the  material  or  not,  the  stress  which  has  been  developed 
will  be  a  vital  factor  in  the  ultimate  strength  of  the  piece. 

The  flaw  caused  by  a  mandrel  which  is  too  small  can  hardly 
be  avoided  even  where  the  long  axis  of  the  oval  hole  is  placed 
exactly  vertical,  for  the  forging  is  squeezed  down  with  a 
tendency  to  fonu  seams  on  both  sides. 


Fig.  6     Crystalline  Structure  of  Same  Material  as  in  Fig.  4 

After  Being  Subjected  to  Mechanical  Stresses 

AND  Temperature  Vaeiations,  Showing 

Ckacks  and  Crevices 

The  writer  also  points  out  that  seams  which  were  formed 
as  very  minor  affairs  at  the  start  will  work  or  "  travel  "  along 
and  grow  deeper  should  the  smith  start  going  over  the  forging 
a  couple  of  times  to  round  it  up.  The  best  practice  is  to  draw 
and  finish  a  section  and  stop  when  it  no  longer  draws  on  ac- 
count of  the  low  heat  and  only  bends  from  one  oval  axis  to 
another.  (American  Machinist,  vol.  49,  no.  4,  July  25,  1918, 
pp.  153-154,  3  figs.,  p) 

Question  op  Quenching  Oils  tor  Forgings,  Geo.  W. 
Pressell.  The  writer  discusses  under  the  basis  of  experiments 
the  results  in  quenching  with  different  oils.  He  claims  that  the 
quenching  speed  of  an  oil  depends  on  its  heat-conducting 
properties  and  also  on  its  fluidity  or  viscosity.  Decomposition 
of  the  oil  entails  a  reduction  of  the  quenching  speed  and,  in 
general,  the  more  viscous  an  oil  the  slower  will  be  its  quenching 
speed. 

The  most  interesting  part  of  the  paper  is  that  illustrated  by 
Fig.  7,  showing  the  hardening  power  of  distilled  wool  grease. 

Wool  grease  has  been  known  for  several  years  and  is  claimed 
to  have  unusual  powers  of  heat  circulation  and  heat  ab- 
sorption. It  is  also  claimed  that  it  does  not  decompose  after 
repeated  use  or  show  indications  of  further  fractional  distUla- 
tion. 

Tests  were  made  for  quenching  speed  at  different  tempera- 
tures. The  test  piece  was  made  from  low-carbon  chrome- 
vanadium  steel  17  in.  long  and  314  in-  wide.  All  heating  was 
done  in  lead  and  the  test  piece  was  heated  to  1200  deg.  fahr., 
then  quickly  immersed  to  a  constant  depth  in  25  gal.  of  the 
quenching  fluid,  the  immersion  being  such  that  the  quenched 
mass  was  equally  surrounded  on  all  sides  by  the  same  depth 
of  quenching  fluid.     A  stop  watch  was  used  to  measure  the 
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time  required  to  cool  the  steel  from  1200  to  600  deg.  fahr. 
The  following  data  were  obtained  with  distilled  wool-grease 
oU: 
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Fig.    7     Curves    Showing    IIakdening    Power    of    Distilled 
Wool  Grease  and  Yellow  Cottonseed  Oil 

Tests  were  also  run  on  heat  conductivity,  oxidation  and 
volatilization  of  various  oils,  as  well  as  a  test  to  determine  the 
life  of  oil  distilled  from  wool  grease  and  the  effect  of  constant 
use. 

The  system  of  quenching  with  its  appliances,  such  as  queneh- 
ing tanks,  cooling  of  the  oil,  etc.,  are  discussed  in  brief.  (Paper 
presented  at  the  Fifth  Annual  Convention  of  the  American 
Drop  Forge  Association,  abstracted  through  the  American 
Drop  Forger,  vol.  4,  no.  7,  July  1918,  pp.  273-277,  ep) 

Fuel  and  Firing 

Coal  Saving  bt  the  Scientific  Control  of  Steam-Boiler 
Plants,  D.  Brownlie.  The  first  of  a  series  of  articles  promis- 
ing to  be  of  quite  unusual  interest. 

It  is  proposed  to  give  the  average  figures  for  250  typical 
steam-boiler  plants  covering  the  period  from  1910  to  the 
present  time  with  the  object  of  supplying  accurate  data  on 
possibly  conservation  of  fuel  through  the  adoption  of  scientific 
methods  in  the  boiler  house. 

The  present  article  describes  the  method  of  carrj'ing  out 
the  tests  and  begins  the  detailed  analysis  of  the  results  of  the 
250  tests.  {Engineering,  vol.  106,  no.  2741,  July  12,  1918, 
pp.  25-27,  epA,  To  be  continued) 

FuF,L  Conservation  on  the  Santa  Fe,  Charles  E.  Parks. 
Description  of  the  methods  used  in  the  past  ten  years  for  fuel 
conservation  on  the  Santa  Fe  system. 

In  1909  over  S^/^  billion  lb.  of  coal  were  consumed  in  pro- 
ducing appro-ximately  16  billion  gross  ton-miles;  in  1917  the 
gross  ton-miles  had  increased  55.9  per  cent,  while  the  pounds 
of  coal  used  had  only  increased  17.8  per  cent.     The  pounds 


of  coal  consumed  per  1000  gross  ton-miles  was  227  lb.  in 
1909  and  171  lb.  in  1917,  or  a  decrease  of  24.7  per  cent. 

It  is  recognized  that  this  decrease  in  fuel  consumption  was 
clue  to  many  factors  outside  of  the  activitie.s  of  the  fuel  de- 
partment of  the  individual  railroad  system:  such  as  the  proper 
design  and  maintenance  of  loeomoti\es ;  the  use  of  larger 
power  plants;  construction  of  second  tracks;  reduction  of 
grades;  elimination  of  curves  and  general  improvements  in. the 
line;  lengthening  passing  tracks  and  greater  efficiency  in  train 
handling. 

The  Santa  Fe  fuel  department  works  along  two  general 
lines:  first  by  educating  tlie  actual  users  of  the  fuel  in  its 
economic  use,  and  second  by  an  inspection  and  supervision  of 
the  physical  factors  in  fuel  eonsumjation. 

The  education  of  the  enginemen  and  the  firemen  has  been 
materially  assisted  by  a  sv'stem  of  fuel  accounting  which  not 
only  discloses  the  conditions  as  they  exist  at  the  fuel  stations 
daily,  but  also  shows  the  amount  of  fuel  consumed  by  each 
individual  engine  on  each  trip.  In  addition  to  the  engine 
crews,  much  effort  has  been  made  in  educating  the  fire  build- 
ers, fire  cleaners,  hostlers  and  helpers  in  roundhouses.  Further, 
the  fuel  question  on  the  Santa  Fe  is  recognized  as  something 
in  which  the  transportation  department  is  interested  as  well 
as  the  mechanical  department.  Dispatchers  are  constantly 
impressed  with  the  importance  of  economic  fuel  consumption 
in  handling  trains  and  it  is  also  forcibly  brought  to  the  at- 
tention of  conductors,  trainmen  and  other  operating  em- 
jiloyees.  The  inspection  department  sees  to  it  that  the  coal  is 
free  from  slate  both  at  the  mines  and  at  the  fuel  stations. 
The  operation  of  coal  chutes  is  under  the  supervision  of  the 
department  and  all  coal-chute  foremen  and  laborers  are  eaiTied 
on  the  department  roll.  Attention  is  also  given  to  the  un- 
loading of  coal  and  the  loading  of  engine  tanks  to  prevent 
waste  in  yards  and  along  the  right  of  way. 

The  article  describes  in  detail  the  system  of  accounting,  and, 
in  particular,  the  individual  fuel  records. 

The  writer  sums  up  the  whole  situation  by  saying  that  waste 
in  fuel  like  loss  and  damage  claims  cannot  be  reduced  to  zero, 
but  the  record  of  the  Santa  Fe  shows  that  it  can  be  materially 
reduced  when  a  systematic  effort  is  made.  (Raihcaij  Beriew, 
vol.  63,  no.  4,  July  27,  1918,  pp.  124-127,  p) 

Internal-Conibustion  Engineering 

Four-Cycle  Versus  Two-Ctcle  Diesel  Engines.  Discus- 
sion of  the  relative  merits  of  these  two  principles  as  applied 
to  Diesel  engines. 

It  is  generally  admitted  that  the  larger  the  power  the  better 
is  the  case  for  the  two-cycle  principle;  and  furthermore,  the 
Diesel  engine  is  free  from  some  of  the  most  severe  objections 
to  the  two-cycle  principle.  Thus,  scavenging  with  Diesel  en- 
gines is  carried  out  by  air  alone  and  not  by  a  mixture  of  air 
and  gas,  which  eliminates  the  danger  of  ignition  of  the  in- 
coming gas  or  of  the  loss  through  the  exhaust  ports  of  part 
of  the  charge. 

Franco  Tosi,  of  Milan,  Italy,  have  recently  built  two  similar 
engines ;  one  a  two-cycle  and  one  a  four-cycle,  which  they  have 
tested  one  against  the  other  with  a  xiew  to  comprehensive 
comparison. 

The  two-cycle  engine  has  six_  working  cylinders  in  the  center 
with  a  scavenging  pump  and  a  compressor  at  each  end.  The 
four-cycle  engine  has  eight  working  cylinders  with  two  com- 
pressors at  the  forward  end.  There  are  also  other  differences 
required  bj-  the  respective  cycles  of  operation. 
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Both  engines  are  of  the  same  b.hp.,  namely,  l.'iOO,  which  is 
the  standard   submarine-engine   size   of   the   makers. 

Lengthy  tests  were  carried  out,  145-hour  continuous  non- 
stop mns  being  made  and  both  engines  developed  their  de- 
signed power  of  1300  b.hp.  at  300  r.p.m.  It  was  found,  how- 
ever, that  the  two-cycle  engine  was  not  capable  of  developing 
higher  than  this  figure,  whereas  tlie  four-cycle  engine  at  the 
same  speed  gave  1450  b.hp.  and  as  a  ma  imum  power  at  higher 
revolutions  developed  1585  b.hp.  for  a  short  period.  As  re- 
gards fuel  and  lubricating  oil  consumption,  the  advantage  lies 
greatly  in  favor  of  the  four-cycle  engine.  At  full  load  the 
four-cycle  figure  was  0.41  lb.  of  fuel  and  lubricating  oil  per 
b.hp.  hour,  whereas  the  two-cycle  consumption  was  0.573  lb. 
per  b.hp.  houi'. 

It  is  of  interest  to  note  that  w-ith  the  two-cycle  engine  at 
300  r.p.m.  the  compression  was  460  lb.  per  sq.  in.,  whereas  at 
120  r.p.m.  the  compression  fell  to  315  lb.  per  sq.  in.,  at  which 
pressure  the  temperature  would  be  insufficient  to  support 
combustion  of  iieavy  fuel  oil  and  so  the  engine  w-ould  stop. 
With  the  four-cycle  engine  at  300  r.p.m.  the  compression  pres- 
sure was  490  lb.  per  sq.  in.  and  at  100  r.|).ni.  had  fallen  only 
to  445  lb.  per  sq.  in. 

Messrs.  Franco  Tosi  have  decided,  in  future,  to  abandon 
the  two-cycle  principle,  and  to  confine  themselves  to  the  four- 
cycle for  reasons  substaaitially  as  stated,  which  may  finally  be 
recapitulated :  1.  Elimination  of  the  scavenging  air  pumps 
with  their  receivers,  diminishing  thus  the  size  of  the  engine 
and  decreasing  the  noise.  The  four-cycle  enuine  of  equal 
power  is,  approximately,  the  same  size  and  weight  as  the 
two-cycle.  2.  Lesser  amount  of  heat  units  abstracted  by  the 
cooling  water  and  the  four-cycle  engine  contributing  to  the 
lower-fuel  consumption  with  the  four-cycle  engine.  3.  The 
inefficiency  of  scavenging  with  two-cycle  engines,  as  eompai-ed 
with  the  four-cycle.  4.  The  possibility  of  using  higher  piston 
speeds  with  the  four-cycle  engine.  5.  Greater  flexibility  of 
the  four-cycle  engine.  6.  Simpler  mechanical  parts  of  the 
four-cycle  engine.  7.  The  fuel  pumps  and  valve  gear  of  the 
four-cycle  engine  only  ran  at  half  the  engine  speed,  making 
thus  for  easy  iTinning  conditions.  (Engineering,  vol.  105,  no. 
2739,  June  28,  1918,  pp.  727-728,  editorial) 

''  Gasteam  "  Plaxt  at  Ford  City,  Ontario.  Description 
of  the  combination  gas  and  steam  jslant  now  being  erected 
by  the  Ford  Motor  Company  of  Canada,  Ltd.,  on  tlie  Cana- 
dian side  of  the  Detroit  River  at  Ford  City,  Ontario. 

On  the  whole  the  plant  follows  closely  in  design  the  general 
arrangement  of  the  well-knoAvn  Highland  Park  Plant  in  De- 
troit, where  boiler  feedwater  is  employed  to  recover  was'c 
heat  from  gas-engine  cylinder  jackets. 

One  of  tl;e  most  interesting  features  of  the  plant  is  in 
th.e  gas-producer  installation  where  tar  separated  from  the 
gas  is  returned  to  the  producer  and  gasified.  It  is  stated 
that  this  method  of  tar  disposal  proved  to  be  ]>referable  to 
the  old  system  of  burning  the  tar  under  the  boilers,  as  the 
heat  value  of  the  gas  is  increased  considerably  when  the  tar 
is  gasified. 

At  present  there  are  two  Smith  gas  producers  and  a  third 
is  being  installed.  Each  producer  is  built  up  in  six  sections. 
The  rate  of  driving  in  each  section  can  be  separately  con- 
trolled so  as  to  prevent  channelling  and  unequal  blast  dis- 
tribution in  the  fuel  bed. 

As  regards  the  operation  of  the  producer  i>lant,  the  fol- 
lowing information  is  given:  On  leaving  the  fire  the  gas 
passes  through  a  brick-lined  hot  pipe  to  a  primai-y  cooling 
tower  where  its  temperature  is  reduced  from  about  1100  deu'. 


fahr.  to  120  deg.  fahr.,  or  lo  a  temperature  that  will  insure 
efficient  operation  of  the  tar  extractors.  It  then  passes 
through  a  low-pressure  header  into  the  exhauster,  which  de- 
livers the  gas  under  3  lb.  pressure  to  the  tar  extractors. 
After  tlie  tar  is  removed  the  gas  enters  the  secondary  cooling 
tower  where  the  temperature  is  reduced  to  approximately 
that  of  the  atmosphere  before  being  delivered  to  the  gas  en- 
gines and  to  furnaces  in  the  shop. 

The  fuel  bed  in  the  producers  lies  at  an  angle  of  35  deg. 
and  when  the  grates  are  shaken  the  fuel  moves  obliquely 
along  the  inclined  bed.  Three  firemen  on  top  of  each  producer 
watch  closely  for  holes,  channels  and  ridges  in  the  fuel  lied, 
particularly  along  the  wall.  The  depth  of  the  fuel  bed 
averages  about  5  ft.  on  the  high  side  of  the  grade  and  7  ft. 
along  the  back  wall. 

Exhaust  steam  is  used  to  saturate  the  air  blast  to  the  pro- 
ducers. A  thermostatic  valve  automatically  controls  the  steam 
supply  so  as  to  maintain  the  temperature  of  the  blast  at  140 
to  150  deg.  fahr. 

In  the  operation  of  the  thermostatic  valve  a  curious 
]iheuomenon  was  discovered.  The  valve  had  been  adjusted 
to  open  and  close  slowly,  gradually  changing  the  quantity 
of  steam  being  admitted  to  the  producer.  By  regulating  it 
so  that  it  would  open  and  close  at  the  rate  of  two  times  per 
minute,  admitting  the  steam  in  puffs,  the  proportion  of 
<arbon  mono  ide  could  be  maintained  at  25  per  cent  and 
the  carbon  dioxide  cut  down  to  S^^  per  cent.  The  probable 
explanation  for  this  is  that  in  the  first  place  steam  coming- 
in  contact  with  incandescent  carbon  forms  water  gas  high  in 
carbon  monoxide.  A.s  the  motor-operated  valve  closes  the 
decomposition  zone  increases  rapidly  in  temperature,  as  only 
dry  air  is  entering  the  combustion  zone.  When  the  valve 
opens  it  allows  a  considerable  quantity  of  steam  to  enter  and 
strike  the  incandescent  carbon,  which  again  forms  water  gas, 
with  the  result  that  the  producer  gas  is  made  high  in  carbon 
monoxide. 

Some  trouble  was  at  first  e  perienced  with  tar  delivery.  At 
first  the  tar  pipe  was  jacketed,  but  this  v.'as  found  to  be  un- 
necessary, for  when  the  tar  is  recirculated  it  lieeomes  as  fluid 
as  machine  oil.  A  2-in.  line  without  steam  jacketing  is  now 
used  and  the  pumps  have  been  replaced  by  a  steam-pressure 
tank  with  steam  at  880  lb.  pressure.  At  first  tar  from  the 
sprays  tended  to  saturate  the  fuel  bed,  but  this  trouble  was 
overcome  by  increasing  the  number  of  spray  nozzles  from 
three  to  five  and  thus  distributing  the  tar  more  evenly  over 
the  fire.  The  gain  in  thermal  efficiency  by  gasifying  the  tar 
averages  from  8  to  9  per  cent.  (Power,  vol.  48,  no.  6,  August 
(),  1918,  pp.  186-193,  13  figs.,  d) 

Lubrication 

The  Lubrication  op  Michell  BlocivS.  A  mathematical 
discussion  of  the  problem.  In  the  applications  which  have 
hitherto  been  made  of  Osborne  Reynolds'  theoi-j-  of  lubrication, 
it  has  been  cust-omaiy  to  assume  that  the  viscosity  of  the 
lubricant  does  not  vary  as  it  passes  through  the  bearing.  On 
this  assumption  it  follows  that  for  efficient  lubrication  a 
Michell  block  must  be  supported  behind  its  center  of  figui-e  in 
order  to  secure  the  necessary  film  of  oil  between  the  opposing 
surfaces;  and,  moreover,  such  a  block,  if  centi-ally  supported, 
should  have  no  load-carrying  properties  whatever.  By  actual 
experiment  it  was  found,  however,  that  a  centrally  pivoted 
block  could  carry  quite  a  high  load  and  it  was  pointed  out  by 
H.  T.  Newbigin,  in  1914,  that  this  was  due  to  the  fact  that 
in  applying  Reynolds'  theory  the  variation  of  the  viscosity  of 
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the  oil  as  it  rose  in  temperature  dui-ing  its  passage  through 
the  bearing  was  neglected,  and  that  when  this  factor  was 
taken  into  account  the  experimental  facts  were  quite  in  accord 
with  theory. 

For  a  block  infinitely  wide  as  compared  with  its  length, 
measured  in  the  direction  of  motion,  Osborne  Reynolds  gave 
the  equation : 


dp 
dx 


— 6a- 


/(  —  7t' 


.[1] 


■where  p  denotes  the  pressure  of  the  oil,  x  the  distance  of  any 
point  of  the  block  from  the  origin,  X  the  viscosity  of  the 
lubricant,  while  h  denotes  the  distance  separating  the  opposing 
surfaces  at  any  point  x,  and  7i'  is  the  value  of  h  at  the  point 
where  the  pressure  is  a  maximum. 

lu  integrating  this  equation  Osborne  Reynolds  assumed  X 
to  be  constant,  although  it  is  known  that  the  temperature  of 
the  oil  may  be  increased  by  its  passage  under  the  block.  Some 
time  ago  this  subject  was  investigated  theoretically  and  ex- 
perimentally in  the  laboratories  of  Brown,  Boveri  &  Co.,  of 
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Baden,  Switzerland.    In  this  investigation  the  assumption  was 
made  that  the  viscosity  \  may  be  expressed  in  the  form 


\ 

9 

■ — 

21^ 

£n__ 

=  X.(l+f.) 


Here  X  denotes  the  viscosity  of  the  oil  as  it  leaves  the  block, 
while  a  denotes  the  length  of  the  block  and  k  is  a  coefficient. 
The  viscositv  of  the  oU  as  it  enters  the  block  is  therefore 
(l  +  n)X, 

With  this  substitution  Equation  [1]  can  still  be  easily 
integrated  and  the  results  for  practical  values  of  the  constants 
m  and  n  are  given  in  Fig.  8,  A  and  B,  taken  from  the  house 
organ    of   Brown,    Boveri   &    Co.    called   Revue   B.B.C.      In 


these  figures  m  is  defined  by  the  relation  h  =  h 


(mx\ 


where  a  is,  as  before,  the  length  of  the  block  taken  in  the 
direction  of  motion  and  m  represents  the  inclination  of  the 
block  to  the  other  bearing  surfaces. 


It  appears  from  Fig.  S-A  that  when  n  =  0,  that  is  to  say, 
when  the  viscositj-  is  constant,  the  maximum  pressure  and  the 
line  of  action  of  the  resultant  pressure  lie  distinctly  behind  the 
center  of  the  block. 

Fig.  8-2?  corresiionds  to  a  much  smaller  angle  between  the 
opposing  bearing  surfaces  and  in  this  case  the  change  in 
viscosity  has  a  much  greater  influence  on  the  position  of  the 
center  of  pressure.  This  becomes  nearly  coincident  with  the 
center  of  the  block  when  the  viscosity  is  only  50  per  cent  more 
at  the  leading  edge  than  at  the  trailing  edge,  while  with  w  =  2 
the  center  of  pressure  is  well  forward  of  the  leading  edge. 

The  two  cuiTes  appear  to  indicate  that  to  carry  a  given  load 
the  oil  film  will  be  thinner  with  a  centrally  pivoted  block  than 
with  one  which  is  pivoted  behind  the  center  line.  This  thinner 
film  will  be  subject  to  a  more  severe  shearing  action  and  the 
development  of  heat  should  be  greater  than  with  the  center 
of  pressure  behind  the  center  of  the  figure. 

The  Swiss  investigators  have  also  detei-mined  the  total  load 
carried  per  unit  width  of  an  infinitely  wide  block  when  the 
viscosity  varies  according  to  the  law  already  assumed  above. 

P 

Denoting  this  total  load  by  — ,  they  find  that : 

0 


P 


GkJJa' 
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where  X,  =  X„(l-l-n)  denotes  the  viscosity  of  the  oil  at  the 
leading  edge,  X„  being  the  viscosity  at  the  trailing  edge.  U  is 
velocity  of  motion,  /;„  the  least  thickness  of  the  film  and  a  the 
length  of  the  block  measured  in  the  direction  of  motion.  The 
function  cp^  depends  on  n  and  m  only.  Its  value  for  different 
values  of  n  when  to  =  1  is  given  by  Fig.  8-C,  and  when  to  =  0.1 
is  given  by  Fig.  S-B.  Fig.  8-C  shows  that  i£  the  viscosity  is 
three  times  as  much  at  the  leading  edge  as  at  the  trailing  edge 
the  load  carried  is  onlj'  about  eight-thirteenths  as  much  as  if 
the  viscosity  were  constant  at  its  highest  value.  With  to  =  0.1 
the  relative  carrying  power  diminishes  with  varying  viscosity 
in  approximateh'  the  same  degree  as  with  m  =  1. 

The  original  article  describes  tests  made  to  determine  the 
truth  of  the  above  conclusion  and  also  experiments  on  the 
coeflScient  of  friction. 

In  conclusion,  the  writer  in  the  Bevue  B.B.C.  points  out 
that  Michell's  calculations  show  that  when  a  block  is  of  finite 
dimensions  the  displacement  of  the  center  of  pressure  from 
the  center  of  figure  becomes  greater  the  narrower  the  block 
is  as  compared  with  its  length  in  the  direction  of  motion.  The 
effect  of  side  leakage  is  therefore  to  increase  the  eccentricity 
of  the  resultant  pressure  on  tJie  block,  while  on  the  other  hand 
the  rise  in  the  temperature  of  the  oil  tends  to  decrease  this 
eccentricity.  (Engineering ,  vol.  105,  no.  2739,  June  28,  1918, 
pp.  714-715,  4  figs.,  et) 

Machine  Shop 

Fusiox-Weldixg  Fallacies,  S.  W.  MUler.  Continuation  of 
an  article  the  first  installment  of  which  appeared  in  the  July 
number  of  Machinery.  The  writer  discusses  here  several  of 
rhe  commonly  accepted  but  eiToneous  opinions  about  fusion 
welding.  He  points  out  that  a  weld  which  has  not  been  heat- 
ti-eated  is  not  suitable  for  aU  engineering  structures;  that 
thermal  changes  in  structures  are  neither  negligible  nor  easily 
corrected:  that  coarsening  of  the  grain  reduces  the  ductility 
and  resistance  to  shock  of  the  metal,  and  these  conditions 
cannot  be  entirely  overcome  by  heat  treatment  although  a 
material   improvement   can   be   made. 

The  structure  of  weld  cannot  be  made  as  good  as  that  of 
the  original  material,  because  the  finest  grain  and  therefore  the 
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best  physical  qualities  can  only  be  obtained  by  using  both  heat 
treatment  and  some  mechanical  treatment  like  forging.  As 
forging  cannot  be  done  in  most  welds  it  is  evident  that  the  best 
results  cannot  be  secured.  An  electric  weld  in  the  opinion  of 
the  writer  is  not  superior  to  an  oxy-acetylene  weld.  {Ma- 
chinery, vol.  24,  no.  12,  August  1918,  pp.  1082-1084,  11  figs., 
cp) 

Machine  Tools 

Milling  Machine  with  New  Ttpe  op  Drive.  Description 
of  a  constant-speed  driven  tj'pe  of  milling  machine  in  which 
16  changes  of  spindle  speed  and  the  same  number  of  feed  rates 
are  available,  all  of  which  changes  are  obtained  through  slid- 
ing gears  controlled  by  two  baU-joint  levers,  the  tumbler  gear 
in  the  feed-change  mechanism  having  been  eliminated.  The 
power  is  transmitted  through  a  single  driving  puUey  operating 
at  a  constant  speed  and  all  the  shifting  of  gears  is  done  on 
secondary  shafts  underneath.  {The  Iron  Age,  vol.  102,  no.  4, 
July  25,  1918,  p.  207,  1  fig.,  d) 

Mechanics 

Critical  Loading  of  Struts  and  Structures,  W.  L.  Cow- 
ley and  H.  Levy.  Many  interesting  questions  of  practical  im- 
portance relating  to  the  failure  of  structures  under  compres- 
sion have  been  brought  up  by  a  study  of  the  problems  of  the 
strength  of  aeroplane  framework.  The  present  paper  is  an 
attempt  to  solve  problems  relating  to  the  strength  of  such  a 
construction  as  a  beam  under  end  thrusts,  supported  at  inter- 
mediate points. 

The  writers  believe  that  there  are  two  types  of  failure  of  a 
structure.  On  the  one  hand,  the  material  of  a  member  may 
rupture  on  account  of  the  yield  stress  having  been  exceeded 
during  the  course  of  the  loading;  whOe,  on  the  other  hand, 
the  loading  may  be  such  that  the  geometrical  configuration 
previously  existing  can  no  longer  be  maintained  even  ap- 
proximately. It  is  the  second  type  of  failure  which  forms  the 
chief  subject  of  discussion  in  this  paper.  The  writers  start 
with  the  discussion  of  an  elementary  case  such  as,  for  ex- 
ample, when  a  prismatic  homogeneous  rectilinear  unifonn  strut 
with  simple  supports  at  the  end  is  loaded  both  laterally  and 
longitudinally,  as  in  Fig.  9. 

AB  is  the  strut  simply  supported  at  the  ends  A  and  B.  Let 
xu  (pounds  per  unit  length)  be  the  intensity  of  lateral  loading 
at  P  of  coordinates  x  and  y.  Let  M^  and  M,  be  externally 
applied  bending  moments  at  the  ends.  The  writers  consider 
the  equilibrium  of  the  beam  taking  the  origin  at  A  and  AB 
as  the  axis  of  x. 

The  bending  moment  at  P  is  given  by 

F.y  —  M,_-{-{M._  —  M^)  {l  —  x)/l-irll{x) 
where  B.{x)   is  the  bending  moment  at  P  due  to  the  lateral 
loading  alone.     Equating  this  to   the  resisting  moment,   viz., 
—  EI  (cui-vature),  and  assuming  the  deflections  small,  we  find 
that 


~EI^=F.y-M,  +  {M,- 
ax 


■M,)xfl  +  H{x). 


.[1] 


where  S{x)  does  not  involve  ilfj  and  M,. 
This  equation  may  be  written 

dx' 

where  V  =  F/EI [3] 

From  this  the  writers  proceed   to   show   that   the   bending 


+  X=y  =  Uy/F  —  xk'{M,  —  MJ/Fl  —  l'E{x)/F..[2] 


.[8] 


moment  at  any  point  can  only  become  infinite  when 

sin  \l  =0 

unless  at  the  same  time 

M^cosll—M,  +  F{X{0)  eosll  —  X{l)  }— >0....  [9] 
Equation  [8]  indicates  that  when  the  length  of  the  strut  is 
given  by 


that  is,  I  =  TiV  {EI/F) [10] 

bending  moments  and  deflections  become  excessively  large 
compared  with  those  allowable  by  the  analysis.  Equation 
[10]  is  the  commonly  recognized  expression  for  "  Euler's 
strut." 

It  should  be  particularly  noted  that  under  these  conditions 
Equation   [9]   reducing  to 

M^  —  M,  =  —F  {  X{0)+X{1)  } [11] 

furnishes  a  relation  between  the  externally  applied  bending 
moment  which  may  prevent  the  struts  failing  in  the  Eulerian 
sense.  It  is  suggested  that  in  a  stmcture  in  which  BI^  and  M„ 
are  determined  by  the  loading  and  configuration  of  the  system, 
it  may  be  possible  to  have  present  a  strut  of  Euler's  length 
without  failure  resulting. 

It  appears  then  that  in  the  simple  case  treated  above,  a 


Fig.  9     Prismatic  Homogeneous  Kectilinear  Uniform  Struts 

With  Simple  Supports  at  the  Ends  Loaded  Both 

Laterally  and  Longitudinally 
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Fig.  10    Beam  wrrn  «  -1-  1  Supports 


critical  loading  of  the  beam  is  essentially  associated  with  the 
production  at  all  points  of  bending  moments  and  defections 
excessively  large  in  comparison  with  those  allowable  by  the 
assumption  upon  which  the  analysis  is  based. 

This  immediately  suggests  that  failure,  in  a  corresponding 
sense,  may  take  place  in  a  more  complicated  structure  and 
that  these  eriticals  will  be  furnished  from  the  expressions  de- 
termining the  bending  moments  on  the  assumption  of  small 
deflections  by  inserting  the  condition  that  the  former  become 
infinite. 

The  next  case  discussed  is  that  of  a  uniform  beam  under 
end  thi-usts,  where  the  central  axis  is  constrained  to  pass 
through  n-\-\  fixed  points.  For  this  case  foiinulEe  are  de- 
rived, by  means  of  which  the  loads  on  each  bay  are  defined  in 
terms  of  the  dimensions  of  the  bays,  their  flesural  rigidities 
and  the  longitudinal  loading  in  addition  to  the  lateral  loading. 
Thus  is  given  an  extended  form  for  the  equation  of  three 
moments,  or  Clapeyron's  theory,  when  the  axis  of  the  beam  is 
constrained  to  pass  through  given  points  and  when  both  lateral 
and  longitudmal  loading  exist. 

Next  is  considered  the  ease  of  « -|-  1  supports  and  n  bays 
figured  in  such  a  manner  that  the  rth  bay  appears  to  the  left  of 
the  support  numbered  r  as  in  Fig.  10.    For  this  ease  a  system 
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of  equations  is  obtained  from  which  if  the  bending  moments 
at  any  two  supports  (usually  zero  and  n)  be  known  the  re- 
maining bending  moments  are  uniquely  determined,  and  once 
the  bending  moments  at  all  supports  have  been  evaluated  the 
determination  of  the  bending  moment  in  each  bay  becomes  a 
simple  matter. 

The  next  matter  inquired  into  is  the  suggestion  that  the 
presence  of  a  bay  of  Euler's  critical  length  would  not  of  itself 
involve  failure  of  the  tji^e  here  considered.  In  conrmon  engi- 
neering practice  failure    is  often  assumed  to  be  the  case. 

The  writers  sum  up  this  case  in  the  following  manner:  A 
beam  supported  at  any  given  number  of  simple  supports  will 
not  fail  in  general  through  the  bending  moments  becoming 
excessive,  even  if  some  of  the  bays  are  of  Euler's  critical 
length,  provided  one  bay,  at  least,  is  not  of  this  length. 
Whether  or  not  this  will  correspond  with  the  stable  loading  of 
the  stnicture  will  depend  on  whether  or  not  the  actual  longi- 
tudinal load,  if  any,  that  would  produce  infinite  bending 
moments  is  greater  or  less  than  Euler's  load  for  the  bays  in 
question.  It  appears  ,  therefore,  that  the  presence  of  bays  of 
Euler's  length  is  not  in  itself  either  a  necessary  or  suf&cient 
criterion  for  instability. 

On  the  other  hand,  where  one  of  the  bays  is  twice  Euler's 
length,  the  writers  And  that  the  equation  giving  the  relation 
between  the  bending  moments  contains  an  infinite  term,  and 
since  the  coefficients  of  these  bending  moments  and  the  re- 
maining terms  are  all  finite,  it  follows  that  one,  at  least,  of 
the  bending  moments  must  become  infinite  and  the  structure 
must  fail.     This  is,  however,  not  the  lowest  critical  loading. 

The  following  statement  is  made  as  to  the  conditions  of 
failure  of  a  supported  system: 

The  criterion  of  failure  which  will  be  utilized  in  the  present 
discussion  is,  as  already  explained,  the  production  of  infinite 
binding  moments  at  the  supports.  Associated  with  this  will 
be  the  assumption  already  known  to  be  valid  in  the  case  of  a 
single  strut,  that  for  values  of  the  longitudinal  force  greater 
than  the  least  that  will  produce  these  infinite  bending  moments, 
the  geometi-y  of  the  stnicture  will  not  be  maintained,  the 
failure,  in  this  sense,  thus  corresponding  with  instability.  It 
remains,  therefore,  to  write  down  the  mathematical  expression 
which  must  be  satisfied  when  the  bending  moments  are  infinite 
and  to  detennine  the  least  root,  regarding  it  as  an  equation  in 
F,  the  longitudinal  force. 

The  case  of  clamping  supports  is  considered  in  detail,  two 
cases  being  specially  inqixired  into,  namely,  where  the  beam  is 
clamped  at  either  or  at  both  ends,  and  determinational  con- 
ditions corresponding  with  critical  loading  are  given.  On  the 
whole,  the  writers  believe  that  clamping  one  or  both  ends  is 
equivalent  to  a  direct  addition  of  strength,  the  exact  mag-ni- 
tude  of  this  increased  safety  being  dependent  upon  the  smallest 
root  of  the  determinant  regarded  as  an  equation  in  F,  the 
longitudinal  force.  (Paper  read  before  the  Royal  Society, 
January  2,  1918,  abstracted  through  the  Procccrlings  of  the 
Itoyal  Society,  Series  A,  vol  94,  no.  afi62,  pp.  405-422,  7  figs., 
tA  I 

A  Doctrine  of  Material  Stresses,  R.  F.  Gwyther.  Tin; 
purpose  of  the  paper  is  to  provide  a  reasoned  basis  for  a 
theorj'  of  stresses  applicable  in  the  first  case  to  a  body  which 
satisfies  the  geometric  conditions  for  acting  as  a  rigid  bod.\' 
(not  being  in  a  state  of  constraint),  but  which  shall  be  capable 
of  extension  to  elastic  bodies  or  to  other  approximations  to 
natural  bodies  without  introducing  the  fiction  of  an  "  un- 
disturbed "  condition  in  w-hich  the  body  is  assumed  to  be  free 
from  stress. 

The  body  contemplated  is  not  supposed  to   be   crystalline, 


fibrous  or  annealed  and  not  to  be  subject  to  any  special  condi- 
tions either  locally  or  at  the  surface. 

The  general  reasoning  is  expressed  by  the  writer  in  the 
following  manner: 

( 1 )  The  nine  elements  of  mechanical  stress  oljey  well-know)i 
laws  of  resolution.  By  introducing  the  notion  of  infinitesimal 
rotations  of  the  coordinate  axes  about  their  own  positions,  we 
can,  for  our  present  jiurposes,  replace  these  relations  by  the 
three  differential  operators,  acting  upon  the  elements  of  stress, 
the  determination  of  which  follows  from  the  laws  of  their 
resolution;  that  is,  these  operators  are  based  on  mechanical 
considerations. 

(2)  If  we  now  consider  any  arbitrary  vector  (which  we  sha'l 
speak  of  conveniently  as  a  virtual  or  potential  displacement), 
we  may  look  upon  the  nine  first  differential  coefficients  of  its 
components  as  being  replaced  by  the  nine  elements  of  virtual 
or  potential  strain  (including  among  them  the  three  rotations). 

These  nine  virtual  strains  may  now  be  affected  by  the  same 
infinitesimal  rotation  of  the  axes  as  is  employed  in  ( 1 ) ,  and 
the  three  consequent  differential  operators  acting  upon  the 
elements  of  strain  may  be  deduced;  in  this  ease  on  geometrical 
grounds.  It  will  be  noticed  that  the  forms  of  the  two  sets  of 
operators  are  similar,  and  may  easily  be  made  identical. 

(3)  I  shall  now  introduce  the  fundamental  assumption  on 
which  the  theory  is  based :  namely,  that  the  elements  of  a  ma- 
terial stress  are  functions  of  the  first  differential  coefficients  of 
the  components  of  some  vector  quantity;  in  other  words, 
functions  of  some  set  of  nine  virtual  strains. 

(4)  If  we  now  turn  to  the  two  sets  of  differential  operators 
concerning  elements  of  stress  and  of  virtual  strain,  we  are  able, 
in  consequence  of  assumption  (3),  to  express  each  element  of 
stress  in  terms  of  the  nine  elements  of  virtual  strain;  or  con- 
versely, each  element  of  strain  in  terms  of  the  nine  elements 
of  stress,  by  means  of  sets  of  simple  partial  differential  equa- 
tions. 

In  obtaining  these  solutions  constants  will  be  regarded  as 
uniform  and  isotropic,  and,  consequently,  we  shall  exclude, 
among  other  things,  the  possibility  of  a  crystalline  structure. 
We  shall  also  suppose  the  body  not  to  be  in  a  state  of  con- 
straint, or  otherwise  that  that  state  has  been  eased.  I  shall, 
further,  limit  the  solutions  to  relations  of  a  linear  form.  From 
this  it  will  follow  that  the  relations  between  the  elements  of 
stress  and  of  virtual  strain  agree,  in  form,  with  the  correspond- 
ing relations  familiar  to  us  in  the  Theory  of  Elasticity. 

(5)  Supposing  the  elements  of  virtual  strain  to  be  expressed 
in  terms  of  the  elements  of  stress,  we  may  eliminate  the  former 
by  differentiation,  and  obtain  a  set  of  relations  involving  only 
the  elements  of  stress  (stress  relations). 

(6)  I  shall  now  sujipose  the  set  of  three  mechanical  stress 
equations  to  be  introduced  which  correspond  to  the  state  of 
rest  or  motion  of  the  body  as  a  rigid  body.  With  these  equa- 
tions I  shall  suppose  the  stress  relations  of  the  preceding 
paragraph  to  be  combined.  From  this  combination  we  may  ob- 
tain stress  relations,  by  which  we  may  regard  the  elements  of 
stress  to  be  defined :  as  far  as  they  are  capable  of  being  defined 
as  long  as  the  surface-traction  conditions  have  not  been  con- 
sidered. 

(7)  Up  to  this  point  I  have  been  contemplating  such  cases 
as  a  cube  of  metal  on  a  rough  inclined  plane,  or  a  connecting 
rod  moving  in  a  prescribed  manner,  the  geometrical  conditions 
for  rigidity  being  preserved.  The  stresses  are  not  to  be  re- 
garded as  undefined,  but  as  being  determinate. 

(8)  The  Theory  of  Elasticity  is  now  introduced  by  the  defini- 
tion of  an  elastic  body  as  a  body  such  that  the  strain,  hitherto 
considered  as  a  virtual  or  potential  strain,  is  the  actual  strain 
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experienced  by  the  parts  of  the  bod\'.  The  sti'esses  being 
detinite,  the  strains  become  deiiuite,  and  the  dispLicement  may 
be  deducted. 

The  acceptance  of  the  principles  involved  in  this  doctrine 
would  have  the  effect  of  reiiio\'ing'  the  subject  of  stresses  from 
its  accepted  place  in  the  Theory  of  Elasticity,  and  of  making  it 
an  integral  part  of  the  Statics  and  Dynamics  of  a  Rigid  Body. 
{The  London,  Edinburgh,  and  Dublin  Philosophical  Magazine 
and  Journal  of  Science,  vol.  35,  no.  210,  June  1917,  pp.  490- 
492,  tA) 

Motor-Car  Engineering 

Utilization  of  Heavy  Fuels.  As  a  result  of  some  ex- 
periments which  he  conducted,  the  author  believes  the  concen- 
tration of  effort  toward  the  most  suitable  application  of  ad- 
ditional heat  to  vaporize  the  fuel,  to  be  undesirable.  In  his 
estimation  it  is  necessary  to  endeavor  to  atomize  the  fuel  more 
thoroughly  than  is  generally  the  case  in  modern  carbureting 
devices.  The  specializing  upon  the  provision  of  heat  may  give 
satisfactory  results  if  the  problem  be  looked  upon  only  from 
one  aspect,  merely  to  secure  the  comj^lete  vaporization  of  the 
fuel,  but  where  excessive  heat  is  solely  depended  upon,  the  end 
in  view  is  attained  at  the  expense  of  the  volumetric  eflfieiency 
•of  the  engine. 

From  the  particulars  which  have  been  published  of  certain 
American  vaporizing  systems,  it  appears  that  in  the  United 
States  efforts  are  being  directed  toward  the  application  of  heat 
to  the  heavier  elements  only  of  the  fuel  which  may  be  passing 
in  unvaporized  form  from  the  carburetor  to  the  cylinder 
("hot  spot"  devices). 

If  a  certain  temperature  is  necessary  to  vaporize  the  fuel 
in  the  form  in  which  it  issues  from  the  carburetor  jet,  it  is 
obvious  that  more  complete  vaporization  would  occur  if  the 
same  heat  were  applied  to  a  more  thoroughly  atomized  fuel. 
Experiments  which  the  author  made  led  him  to  believe  that 
in  the  case  of  fuels  which  are  not  excessively  heavy,  judged  by 
the  present  standards,  it  is  possible  to  obtain  better  results 
in  the  way  of  power  production  and  economy  by  thoroughly 
atomizing  the  fuel,  even  without  the  provision  of  hot  air  or 
hot-water  jackets,  than  by  depending  upon  heat  alone  to 
vaporize  it.  (Editorial  in  The  Autocar,  vol.  41,  no.  1185, 
July  6,  1918,  pp.  1-2,  g) 

A  New  Chassis  Lubrication  System.  Description  of  a 
scheme  by  which  oil  in  a  motor  car  is  fed  to  bearings  by  wicks. 
The  wicks  are  suspended  in  a  reservoir  of  oil  through  a  conical- 
shaped  hole.  At  the  small  diameter  of  the  conical  hole  a  sharp 
edge  is  provided  which  acts  as  a  Ijarb,  gripping  the  wicks 
tightly  and  making  it  impossible  to  pull  them  out  from  the 
outside. 

The  oil  is  fed  to  the  surfaces  to  be  lubricated  by  means  of 
capillary  attraction  and  can  be  regulated  in  the  following 
manner:  The  point  where  the  sharp  edge  of  the  small 
diameter  of  the  conical  hole  grips  the  wick  compresses  it  and 
this  compression  is  varied  in  accordance  with  the  amount  of 
lubricant  required  for  a  bearing  surface.  When  there  is  no 
relative  motion  between  the  bearing  and  its  journal  there  is 
no  flow  of  lubricant,  as  it  is  the  movement  of  one  surface  re- 
lative to  another  that  causes  the  oO  that  has  saturated  the 
wick  to  be  wiped  off  and  become  distributed  over  the  bearing 
surface. 

In  Fig.  11  a  brake-countershaft  assembly  is  shown  in  which 
oil  is  employed  for  lubrication  though  not  on  the  system  above 
described.  The  trunnion  bearings  shown  eliminate  any  chance 
of  the  brake  countershaft  and  tube  binding  from  frame  weave 


when  the  truck  is  passing  over  irregular  road  surfaces.  {Auto- 
motive Industries,  vol.  39,  no.  3,  July  18,  1918,  pp.  95-96,  5 
figs.,  d) 

24- Valve  Automobile  Engine.  It  is  stated  that  the  Pierce 
Arrow  Motor  Car  Company  is  going  to  place  on  the  market  an 
automobile  equipped  with  a  6-cylinder  24-valve  engine.  While 
four  valves  to  an  engine  is  not  new,  and  both  the  Stutz  and  the 
White  companies  are  using  them  as  standard  equipment,  a 
G-cylinder  engine  with  four  valves  to  a  cylinder  is  new  com- 
mercially. {Automobile  Topics,  vol.  50,  no.  12,  July  27,  1918, 
p.  1193,  g) 

Munitions 

The  Stokes  Gun  and  Shell  and  Theie  Development, 
Sir  Wilfred  Stokes.     Third  Gustave  Canet  lecture  delivered 


Fig.     11       BliAKE-COUNTERSHAIT    ASSEMBLY     IN     WHICH     OiL     IS 

Employ'ed  as  a  Lubbicaxt 

before  the  Junior  Institution  of  Engineers  on  Monday,  June 
24,  1918,  giving  the  history  of  the  Stokes  trench  mortar.  The 
article  is  of  considerable  interest  as  it  e- plains  not  only  the 
actual  construction  of  the  various  parts,  but  also  the  ideas 
underlying  their  design  in  connection  with  this  novel  applica- 
tion. The  paper  is  illustrated  by  halftones.  {Engineering, 
vol.  105,  no.  2739,  June  28,  1918.  pp.  719-723,  20  figs.,  d) 

The  3-In.  Anti-Airchaft  Gun,  Model  1918.  The  first  de- 
scription of  this  interesting  apparatus.  The  gun  is  built  up  of 
nickel-steel  forgings  consisting  of  a  tube,  jacket  and  bridge 
ring  assembled  by  shrinkage. 

The  gun  weighs  1948  lb.,  has  a  total  length  of  129.69  in. 
and  a  length  of  bore  of  4  calibers,  equivalent  to  120.04  in. 

The  weight  of  the  projectile,  shrapnel  type,  is  15.95  lb.  and 
the  muzzle  velocity  is  2400  ft.  per  sec.  {The  American  Ma- 
chinist, vol.  49,  no.  5,  August  1,  1918,  pp.  185-190,  5  figs.,  d) 

Physical  Chemistry 

The  Solubility  op  Ammonia,  M.  J.  Eichhorn.  An  exten- 
sive article  reviewing  in  detail  the  previous  work  done  on  the 
subject. 

The  numerical  data  previously  obtained  have  been  plotted 
on  a  Cartesian  diagram,  Fig.  12,  which  illustrates  the  outstand- 
ing discrepancies  in  the  values  collected  from  various  sources 
and  permits  the  estimation  of  the  magnitude  of  the  probable 
errors. 

From  this  diagram  it  appears  that  at  ordinary  room  tempera- 
tures the  agreement  between  the  values  for  atmospheric  pres- 
sures is  fairly  good,  but  for  temperatures  near  the  freezing 
or  boiling  point,  or  for  pressures  considerably  above  or  be- 
low the  atmospheric,  the  few  data  available  are  far  from  being 
in  harmony. 

The  lines  of  equal  pressure  in  the  right  half  of  the  diagram 
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seem  to  converge  toward  a  point  located  below  the  lower  right- 
hand  comer,  and  in  order  to  investigate  this  matter  further  the 
diagram  was  anamoi-phosed  and  the  scale  for  t  recalculated,  so 
as  to  make  the  line  for  p  =  1.0333.  The  end  points  were  taken 
at  t  =  0;  N  =  1202.8;  and  t  =  102;  N  =  0;  the  scale  for  N 
was  left  as  a  regular  scale.  Now,  calling  x  the  distance, 
measured  on  a  regular  scale,  from  the  point  t  =  0°  to  the 
point  t°,  it  foUows  from  the  proportionality  of  the  sides  in  the 
two  right-angled  triangles,  that 

1202.8 -f- 102=  (1202.8  — iY)  ^x;  from  which 

a;  =  102  [l—(iV-H  1202.8)] 

With  the  scale  for  t  determined  by  the  last  equation,  and  the 


/V  2'C.  3        'I      5     6     7  S  3  lO'C.      /i       m    Z!   30  iS  W    SO  SO   70  SO   IKfC. 

o/iTA  f/ro/ri  MUMCKic/ii     TfiBics    f - /3 ,    p/iecse O/VC, 
FiK.  12     Diagram  fob  Solubility  of  Ammonia 


same  regular  scale  for  Y,  a  new  Cartesian  diagram  is  con- 
structed and  the  lines  of  equal  pressure,  plotted  on  such  a 
system  of  coordinates,  prove  to  be  reasonably  close  approxima- 
tion to  straight  lines  and  meet  in  one  point,  diagonally 
below  the  lower  right-hand   corner. 

The  diagram  was  further  anamorphosed  into  one  with  three 
groups  of  intersecting  parallel  lines  by  a  method  which  the 
author  believes  to  be  original  with  him.  It  is  a  method  of 
perspective  geometry  and  consists  essentially  in  rejecting  the 
point  of  radiation  to  infinity.  If  we  consider  the  eye  located 
in  the  plane  of  the  last-mentioned  diagram,  and  in  the  point 
in  which  the  equal-pressure  lines  coincide,  and  further  that 
the  plane  of  the  diagram  is  intersected  by  another  plane,  at 
right  angles  to  the  same  and  also  at  right  angles  to  the  line 
connecting  the  eye  with  the  zero  point  of  the  diagram,  and 
beyond  the  latter,  then  each  numbered  point  on  the  coordinate 
axis  may  be  considered  as  having  a  perspective  image  on  the 


new  plane.  These  image  points,  taken  together,  form  two 
scales  for  iV  and  t,  and  when  the  eye  point  is  considered  as 
receding  to  infinity,  then  of  course  all  the  Hues,  connecting 
each  image  point  with  the  same,  become  parallel.  When  the 
new  scales  for  iY  and  t  thus  obtained,  are  taken  as  the  co- 
ordinate axes  in  another  Cartesian  diagram,  the  lines  of  equal 
pressure,  plotted  on  same,  will  be  straight  parallel  lines.  In 
this  diagram  the  scale  for  iV  is  a  linear  scale,  the  general 
equation  for  which  is 

X  =  [ma  -\-  n)  -^  (pa  -\-  q) 

In  order  to  convert  the  last-mentioned  Cartesian  diagram 
into  a  nomogram  of  aligned  points,  Fig.  13,  the  equation  of 
the  Y-scale,  obtained  by  the  method  outlined  above,  was  figured 
out  by  taking  four  arbitraiy  points  and  forming  four  equations 
with  7)1,  n,  p,  q  as  the  unknown  quantities  and  solving  for  the 
same.     The  resulting  formula  for  the  iV-seale  is 

a:  =  26  a -^  (a -f  2100) 
Again  utilizing  the  relation  N  =  1332  S,  the  equation  of  the 
AS-scale  becomes 

a:  =  51.8  a  ^  (a +  1.568) 
in  which 

a  =  number  of  the  point 

X  =  distance  of  the  point  from  zero 

S  =  fraction  of  a  pound  of  ammonia  to  one  pound  of  water. 

The  writer  constructed  a  second  nomogram  for  solubility  of 
ammonia  in  which  the  MoUier  equation  of  condition  is  laid  as 
a  basis,  with  the  results  given  in  both  the  customary  and  the 
metric  units.  (Ice  and  Befrigeration,  vol.  55,  no.  2,  August 
1918,  pp.  41-47,  6  figs,  of  which  3  are  tables,  tA) 

Power-Plant  Engineering 

Determination  op  Heat  Giv'en  Off  by  Engines  and 
Power  Piping,  Dr.  E.  V.  Hill  and  W.  J.  Mauer.  Some  time 
ago  the  Engineering  Department  of  the  City  of  Chicago  re- 
quested the  Ventilation  Division  of  the  Health  Department  to 
conduct  tests  with  the  view  of  determining  the  amount  of  heat 
supplied  to  the  engine  rooms  of  jjumping  stations  by  the 
engines  and  power  piping  in  the  building. 

In  order  to  determine  the  net  heat  supplied  by  the  equip- 
ment it  is  necessary  to  determine  the  air  change  in  the  building- 
under  average  winter  conditions,  and  one  must  also  know  the 
heat  loss  from  the  building  due  to  temperature  differences  on 
the  inside  and  outside  of  engine-room  walls. 

The  article  describes  in  detail  the  method  of  carrying  out 
the  tests.  The  air  change  in  the  engine  room  was  determined 
by  the  reduction  of  the  carbon  dioxide  content  shown  by 
hourly  readings.  In  this  way  the  air  change  cun'e  shown  in 
Pig.  14  was  obtained. 

As  regards  heat  losses,  the  question  was  somewhat  com- 
plicated by  the  fact  that  the  materials  of  construction  in  the 
building  varied  at  different  elevations.  Further,  on  account  of 
the  height  of  the  room  there  was  a  difference  in  temperature 
of  40  deg.  between  the  air  at  the  floor  level  and  the  peak  of 
the  roof.  Hence  in  computing  the  heat  transmission  through 
the  waU  the  temperatures  to  be  used  must  be  those  correspond- 
ing to  that  part  of  the  wall  in  question.  For  this  reason 
temperatures  were  taken  at  various  points  and  the  temperature 
curve  (Fig.  15)  drawn,  this  cui-ve  being  approximately  a 
straight  line.  The  original  article  gives  a  detailed  calculation 
of  heat  losses  through  the  windows  in  one  of  the  walls  in 
which  use  is  made  of  this  temperature  curve. 

On  the  whole  it  was  found  that  one  complete  air  change  re- 
quired about  5612  min.,  and  results  were  obtained  showing  the 
total  heat  losses  through  the  floor,  roof,  edge  of  the  walls  and 
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through  the  ail*  change,  respectively.  (The  Healing  and 
Ventilalirig  Magazine,  vol.  15,  no.  7,  July  1918,  pp.  18-24,  9 
figs.,  e) 


Railroad  Engineering 


First  of  the  U.  S.  Standard  LocoiiOTn-ES.    Description  of 
the  first  of  the  standard  locomotives,  namely,  a  light  Mikado 


increasing  to  90  in.  in  outside  diameter  at  the  dome  course. 
Fig.  16.  The  longitudinal  seam  of  the  dome  course  is  on  the 
left-hand  side  of  the  center  line,  and  the  reinforcing  pad  on 
the  inside  of  the  shell  under  the  dome  is  extended  to  form  the 
inside  welt  strip  of  this  seam.  The  longitudinal  seams  of  the 
conical  and  front  courses  are  at  the  right  and  on  the  top  center 
line  of  the  boiler,  respectively.  These  seams  are  all  welded  at 
the  ends. 
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Fig.  13     Nomogkam  fob  Solubility  of  Ammonia 
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Fig.  14     Aik-Change  Curve 

tj^e  built  by  the  Baldwin  Locomotive  Works  for  service  on 
the  Baltimore  &  Ohio. 

There  is  nothing  of  an  unusual  character  either  in  the  gen- 
eral design  or  the  details  of  construction.  The  boiler  is  of  the 
conical  wagon-toj)  type,  78  in.  in  diameter  over  the  first  course, 
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Fig.    15     Curve    for    Deteb.mining    Temperature    at   Various 
Elevations  i.n  Engine  Rooai 

On  the  basis  of  Cole's  ratios,  the  boiler  capacity  rating  is 
practically  96  per  cent  of  the  cylinder  requirements  in  respect 
to  the  heating  surfaces,  and  slightly  over  100  per  cent  in  re- 
spect to  the  grate  area.    The  tubes  are  2%  in.  in  diameter  and 
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19  ft.  long  over  the  tube  sheet,  the  ratio  of  the  diameter  to  the 
length  of  tubes  being  about  one  to  100.  The  firebox  includes 
a  combustion  chamber  24  in.  long  and  is  fitted  with  a 
Security  arch.  The  boiler  includes  a  40-iuiit  Schmidt  tcis- 
lieader  superheater  Avith  Si^-ic-  sujjerheated  flues,  and  is  fired 
by  a  Duplex  stoker.  It  is  fitted  with  a  Shoemaker  fire  door. 
The  ashpau  has  three  center  hoppers  with  swinging  drop 
bottoms.  The  opening  under  the  mud  ring  is  5%  in-  'n'ide. 
The  grates  are  operated  by  a  Franklin  grate  shaker.  (Bailway 
Age,  vol.  65.  no.  3,  July  19,  1918,  pp.  131  to  133,  5  figs.,  rf) 

Refrigeration   (See  Physical  Chemistry) 

Steam     Engineering      ( See     also     Internal-Combustion 
Engineering) 

A  New  Theory  of  the  Steaji  Tuebixe,  Harold  Medway 
Martin.  Presentation  of  a  new  theory  of  the  steam  turbine 
in  which  the  leading  idea  is  that  steam  is  not  in  thermal 
equilibrium  where  it  was  hitherto  supposed  to  be. 

In  the  investigation  of  the  performance  of  steam  turbines 


deposited  on  the  blading  and  it  is  this  very  phenomenon  that 
for  a  long  time  interfered  with  the  detection  of  undercooling 
in  steam  turbines  and  steam  engines.  In  any  attempt  to 
take  the  temperature  of  the  steam  by  means  of  a  tbenuometer 
a  film  of  moisture  was  immediately  deposited  on  the  bulb  c- 
on  the  exterior  of  the  thermometer  pocket  if  the  steam  were 
supersaturated,  and  the  thermometer  recorded  the  tempera- 
ture of  this  film  and  not  that  of  the  suiTounding  vapor. 
Hence,  for  many  years  it  has  been  noted  that  the  temperature 
of  the  steam  as  indicated  by  a  thermometer  placed  in  a  tur- 
bine exhaust  pipe  was  sensibly  below  that  corresponding  to 
its  pressure.  These  low  readings  are  all  the  more  remarkable 
in  that  experiment  has  shown  that  a  thermoseope  immersed 
in  a  cuiTent  of  a  permanent  gas  tends  to  give  too  high  a 
reading,  owing  to  adiabatic  compression  of  the  fluid  against 
the  obstacle. 

The  writer  mentions  a  possible  objection  against  the  idea 
that  there  is  any  large  degree  of  undercooling  in  the  turbine 
e  haust.  viz.,  the   fact   that  in   experiments  with  nozzles  dis- 
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some  notable  dis:_rep;m;-:es  between  theory  and  apparent  prac- 
tice were  discovered,  one  of  these  being  that  under  certain 
conditions  the  weight  of  steam  discharged  from  a  nozzle  was 
actually  greater  than  what  was  physically  possible  according 
to  the  then  accepted  theoi-y.  At  first  it  was  attributed  to 
the  moisture  in  the  steam,  but  this  explanation  was  discarded 
when  it  was  found  that  to  bring  this  theory  into  accord  with 
experiment  would  involve  the  presence  of  anywhere  between 
10  and  20  ]>er  cent  of  moisture  in  the  steam.  Later  on  this 
anomaly  wa«  attributed  to  a  fundamental  error  in  the  then 
accepted  theory  of  the  efflux  of  steam;  namely,  that  the  ex- 
pansion of  wet  steam  did  not  proceed  under  conditions  of 
thermal  equilibrium  as  was  previously  assumed. 

The  present  theory  is  based  on  an  assumption  claimed  to 
be  proved  by  actual  experience  with  steam  turbines;  namely, 
that  not  only  is  steam  not  in  thermal  equilibrium  in  the 
"  saturated  field  "  of  the  MoUier  diagram,  but  it  is  never  in 
thermal  equilibrium  until  the  condenser  is  attained.  The 
relation  between  volume  and  pressure  during  the  e  pansion 
of  wet  steam  is  accordingly  never  the  same  as  if  thei-mal 
equilibrium  were  established. 

In  opening  a  turbine  it  is  easy  to  see  the  difference  in 
the  appearance  of  the  blading  which  has  been  exposed  only 
to  superheated  steam  and  that  which,  on  the  ordinary  theory, 
has  been  subjected  to  the  action  of  wet  steam.  In  the  region 
where   the   steam  was   supersaturated   a   film   of   moisture   is 


charging  into  open  air  Dr.  Stodola  showed  ttiat  once  con- 
densation commenced  it  proceeded  with  extreme  rapidity. 
However,  he  calls  attention  to  the  fact  that  the  occurrence 
of  condensation  or  even  its  completion  does  not  necessarily 
imply  the  simultaneous  establishment  of  thermal  equilibrium. 
In  fact,  there  is  evidence  in  favor  of  the  view  that  there  is  a 
sensible  lag  between  the  two. 

In  the  experiments  of  Stodola  the  droplets  observed  by 
him  in  his  jets  of  undercooled  steam  were  formed  in  a  period 
of  time  of  the  order  of  one  ten-thousandth  of  a  second,  while 
the  time  occupied  by  steam  in  flowing  through  the  low- 
pressure  end  of  a  turbine  is  some  hundred  times  as  gTeat. 
Were  it  not  for  the  lag  between  condensation  and  thermal 
equilibrium,  it  is  difficult  to  see  how  these  droplets  could  be 
built  up  with  such  i-apidity.  Each  molecule  as  it  condenses 
liberates  energy  sufficient  to  raise  its  own  temperature  by 
some  500  or  600  deg.  cent,  and  were  this  energy  immediately 
and  wholly  transformed  into  heat,  it  is  difficult  to  see  how 
the  temperature  of  the  surface  could  be  kept  low  enough  to 
permit  of  the  building  up  by  further  condensation  of  droplets 
observed  by  Dr.  Stodola. 

The  author  also  brings  forward  the  following  interesting 
reasoning  to  prove  that  the  instantaneous  conversion  into 
heat  of  the  energy  liberated  on  condensation  is  unlikely.  He 
claims  that  the  forces  responsible  for  the  attraction  between 
tlic  molecules  of  tlie  same  substance  to  which  the  phenomenon 
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of  liquel'action  is  clue,  arc  essentially  of  the  same  nature  as 
the  forces  holding  together  a  chemical  compound,  i.e.,  elec- 
trical. There  are  thus  good  grounds  for  believing  that  the 
energy  liberated  on  the  condensation  of  a  vapor  is  at  the 
outset  represented  by  electrical  disturbances  and  is  only 
somewhat  gradually  converted  into  the  form  of  heat,  lii 
support  of  this  view  the  writer  cites  the  paper  of  Wilson  in 
the  Philosophical  Transactions  for  1897,  where  the  latter 
states  that  if  the  e.xpansion  of  diist-free  vapor  was  just 
sufficient  to  produce  condensation  the  number  of  droplets 
formed  was  of  the  order  of  10"  per  cu.  cm.,  but  that  this 
number  increased  very  I'apidly  if  the  range  of  expansion  was 
increased.  Thi.s  affords  direct  proof  that  the  additional  con- 
densation took  on  new  nuclei  and  the  temperature  of  the 
vapor  must  accordingly  have  been  far  below  the  equilibrium 
value  during  the  whole  range  of  expansion.  The  time  taken 
for  tlie  expansion  in  Wilson's  experiments  was  estimated  at 
something  over  1/50  of  a  second  and  was  tlius  of  the  same 
order  as  the  total  time  taken  for  steam  to  pass  completely 
through  a  modern  steam  turbine,  the  inference  being  that  the 
steam  as  finally  discliarged  from  such  a  turbine  is  used  in  a 
greatly  uudercooled  and  supersaturated  condition. 

The  author  in  his  present  paper  attempts  to  show  that  if 
his  interpretation  of  Wilson's  results  be  accepted  (i.e.,  that 
the  expansion  continues  with  the  vapor  temperature  far  below 
that  which  would  be  indicated  by  any  thermometer  immersed 
in  it)  both  superheat  and  vacuum  corrections  can  be  rational- 
ized, while  a  contrary  view  involves  wide  discrepancies  be- 
t-\\-een  tiieory  and  practice. 

For  this  purpose  the  author  gives  a  somewhat  modified 
Callendar  steam  table  (Fig.  17). 

Until  Professor  Callendar  took  up  the  matter,  the  formulae 
used  to  represent  the  properties  of  steam  were  wholly  empirical 
and  were  very  commonly  mutually  inconsistent.  Thus  the 
values  deduced  for  the  specific  heat  of  superheated  steam 
from  the  experiments  of  Knoblauch  and  Jakob  and  adopted  as 
the  basis  of  certain  well-known  tables  are  quite  inconsistent 
with  the  specific  volumes  of  the  steam  also  given  in  the  same 
tables,  the'  discrepancy  being  as  much  as  20  per  cent.  Cal- 
lendar's  formute  have,  on  the  other  hand,  been  deduced  from 
considerations  of  the  physical  nature  of  steam  and  the  known 
laws  of  thennodynamics.  Their  form  has  been  fixed  by  theo- 
retical considerations,  and  the  coetficients  only  determined  by 
experiment.  All  the  formulae  are  mutually  consistent  with 
each  other  and  agree  with  the  only  reliable  experimental  data 
so  far  available.  In  i^reparing  the  chart  Callendar's  formula 
for  the  isentropie  expansion  of  steam  was  employed,  viz. : 

p  -  V'=  T  =  constant 
where  p  denotes  the  absolutp  pre.=sure  of  the  steam  and  1  the 
absolute  temperature.  Starting  with  high-pressure  steam  at  a 
given  entropy,  the  absolute  temperature  attained  on  expansion 
to  a  lower  pressure  was  then  determined  by  Callendar's  equa- 
tion for  the  total  heat  of  steam,  which  in  pound-ceutrigrade 
units  is : 

144         713  .373.lv  i'V3 
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At  least  seven  points  were  calculated  for  each  curve  repre- 
sented on  the  diagram.  The  computations  were  made  with 
five-figure  logarithms  and  checked  by  examining  the  dilfer- 
enees.  This  test  led  to  the  detection  of  a  few  small  isolated 
errors,  which  were  duly  corrected.  The  calculation  was  made 
to  five  figures  and  the  plot  to  four  figures. 


One  inuoNation  which  is  thought  to  be  of  importance  is 
that  the  abseissse  values  are  not  values  of  the  total  heat  11 
but  of  2.2436  (H  —  464).  As  a  result,  specific  volumes  can 
be  obtained  from  the  diagram  with  great  accuracy. 

It  is  merely  necessary  to  divide  the  abscissa  reading  by  the 
pressure,  and  to  add  the  constant  0.0123.  For  ei  ample,  the 
abscissa  reading  corresponding  to  90  lb.  and  240  deg.  cent,  is 
536.65.    Hence  the  specific  volume  is : 

(536.65/90)  -f  0.0123  =  5.962  +  0.012  =  5.974 
The  value  given  in  Callendar's  tables  is  5.9741. 

The  adiabatic  heat  drop  is  measured  in  the  same  way  as 
with  the  ordinary  Mollier  diagram.  The  Wilson  line  shown 
in  the  diagram  represents  the  limit  to  which  steam  originally 
dry  or  superheated  can  expand  without  condensation  occur- 
ing.  The  method  used  in  deriving  it  will  be  set  forth  in  a 
later  issue,  to  which  also  will  be  deferred  a  description  of  the 
two  diagrams  of  reheat  factors. 

Full  lines  on  the  diagram  refer  to  superheated  or  super- 
saturated steam.  Dotted  lines  and  heavy  figures  refer  to  wet 
steam  in  a  state  of  thermal  equilibrium,  a  state  which  is  never 
attained  when  wet  steam  expands  inside  a  turbine  or  an  engine 
cylinder. 

Pressures  are  absolute,  and  temperatures  in  centigrade  de- 
grees. The  entropy  is  constant  along  horizontal  lines,  and  the 
total  heat  is  constant  along  vertical  lines.  The  numbers 
affixed  to  these  verticals  are,  however,  not  values  of  11  but 
values  of  2.24,36  (il  — 464). 

Heat  Drop.  To  find  the  isentropie  heat  drop,  mark  on  the 
diagram  the  initial  state  point  of  the  steam,  and  from  this 
point  draw  a  horizontal  to  the  final  pressure  line.  Tiie  length 
of  this  Une  measured  on  the  scale  provided  is  equal  to  the 
heat  drop.  There  are  two  scales,  one  of  which  gives  the  heat 
drop  in  B.t.u.  and  the  other  in  pound-centigrade  units. 

Specific  Volumes.  To  find  the  specific  volume  of  super- 
heated steam,  note  the  value  of  the  abscissa  corresponding  to 
this  state  point.  Divide  this  value  by  the  absolute  pressure  of 
file  steam  and  add  0.0123.  To  find  the  specific  volume  of  wet 
steam  in  thermal  equilibrium  multiply  the  volume  at  satura- 
tion by  the  dryness  fraction,  which  is  represented  on  the 
chart  by  the  dotted  cuiwes. 

The  Wilson  Line.  Save  for  the  deposit  of  a  thin  film  of 
moisture  on  adjacent  surfaces,  no  condensation  occurs  when 
tlie  saturation  line  is  crossed  during  the  e.xpansion  of  steam 
(,T.  Aitken,  1880).  The  steam  merely  becomes  supersaturated 
and  continues  in  this  condition  until  by  further  expansion  the 
Wilson  line  is  reached.  Up  to  this  limit  the  law  of  e  pansion 
and  the  relation  between  volume,  temperature  and  pressure  is 
exactly  the  same  as  for  superheated  steam.  The  Wilson  line 
on  the  diagram  has  been  plotted  from  the  equation :  log,,  p  — 
log,„  ps  =  3:  76  d/r,  where  p  denotes  the  pressure  of  the  steam 
and  T  its  actual  temperature ;  u  is  the  surface  tension  of  water 
at  this  temperature,  while  p  denotes  the  saturation  pressure 
at  T  deg.  absolute.  The  end  portions  of  this  curve  have  been 
extrapolated. 

Reheat  Factor.  In  multistage  turbines  the  elifeetive  thermo- 
dynamic head  is  not  the  isentropie  heat  drop  u,  but  is  equal 
to  M,  multiplied  by  the  reheat  factor,  jR,  which  varies  with 
the  range  of  expansion,  and  with  the  hydraulic  eiifleiency  of 
I  he  turbine.  The  less  the  efficiency  the  greater  is  the  reheat 
factor.  The  useful  work  dime  in  a  multistage  turbine  having 
a  hydraulic  efficiency  yj  is  equal  to  rfiu. 

To  find  the  specific  volume  of  steam  after  expansion  from 
l-\  to  p..  in  a  multistage  turbine  of  hydraulic  efficiency  ■t\, 
<h'termine  the  heat   (li-op   ii' .  using  the   ftdl-line  curves  of  the 
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Fig.  17     Harold  Medwav  Martin's   Steam  Chart 


chart;  next  take  out  the  reheat  factor  eon-esponding  to  t,  and 
to  a;  =  p,/P2-  Set  off  horizontally  from  the  initial-state  point 
a  distance  equal  to  Ru^  as  measured  on  the  heat-drop  scale. 
From  the  point  thus  found,  raise  a  perpendicular  to  cut  the 
(full-line)  curve  corresponding  to  jx..  This  intersection  repre- 
sents the  state  point  of  the  steam  after  its  expansion,  accurately 
if  it  Ues  to  the  left  of  the  Wilson  line  and  roughly  in  the 
contrary  ease.  The  volume  T"  corresponding  to  this  state 
point  is  given  by  Equation  [2]. 

If  the  expansion  be  stopped  at  the  Wilson  line  approximate 
thermal  equilibrium  is  rapidly  attained  and  the  final  state 
point  of  the  steam  can  be  found  by  drawing  a  vertical  from 
the  Wilson-state  point  to  cut  the  dotted  line  for  steam  at  the 


same  pressure.  If  the  expansion  be  continued  past  the  WUson 
Une  fresh  condensation  occurs,  but  on  neve  nuclei.  The  tem- 
perature during  this  further  expansion  remains  therefore  far 
below  the  equilibrium  value  and  the  specific  volume  of  the 
steam  and  the  work  done  by  it  are  much  below  the  values 
coiTCsponding  to  the  expansion  of  wet  steam  in  thermal 
equilibrium. 

From  the  superheat  correction  it  appears  that  the  specific 
volume  F,o  during  this  stage  of  the  expansion  is  given  ap- 
proximately by  the  relation  T'„,  —  0.8T"  —  0.2T's,  where  F' 
represents  the  volume  calculated  as  above  and  Tg  the  corre- 
sponding volume  and  the  expansion  beyond  the  Wilson  line 
been   effected  in  thermal  equilibrium.     Tlie  value  of   T's   for 
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different  hydraulic  efficiencies  can  be  found  by  using  reheat 
factors  taken  from  the  dotted  lines  in  the  annexed  factors. 

Since  the  steam  in  expanding  beyond  the  Wilson  line  is  in  a 
"  dynamic "    condition,   it   is   probable   that   these   curves   of 
equivalent  reheat  factors  should  be  bands  rather  than  lines. 
1  kilowatt-hour  =  1895.5  ft-lb.  centigrade  units   (F.  P.  C.) 

=  3411.9  B.t.u. 
1   horsepower  hour  =  1414.3  ft-lb.  centigrade  units 
=  2545.6   B.t.u. 
Theoretical  velocity  of  efflux  =  300.2  V^  (F.  P.  C.) 

=  223.8  \/7^  (B.t.u.) 
(First  of  a  series  of  articles:  Engineering,  vol.  100,  no.  2740, 
July  5,  1918,  pp.  1-3,  and  a  2-page  plate,  tA) 


EQUIVALENT  REHEAT  FACTORS  for  expansions 
beyond  the  Wilson  line.     Let  p.r  be  the  pressure  at 
which  the  Wilson  line  ie  crossed,  and  pt  the  ter- 
minal pressure,  then  x  =  pwipt.    Let  m'u.  be  the 
adiabatic  heat-drop  for  this  expansion  if  no 
condensation  occurred,  then  the  heat  that 
becomes  actually  available  durlni;  thl^ 
expansion  in  unstable  thermal  equi- 
^.     librium  is  Vu  =  R»u'„..  The  cor- 
responding useful  work  done  is 
TJu',wliere  rj  denotes  the 
h>-dTaul  le  efficiency  of  the 
turbine. 

DOTTED     LINES 

give  reheat  factors 

for  wet  6t«am 

In  tliermal 

e  q  u  i  1  f- 

brlum. 


Fig.  is     Equivalent  Reheat  Factors  for  Expansions  Beyond 
THE  Wilson  Line 
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Testing 

Testixg  op  Aluminum  Sheets,  Robert  J.  Andersou.  In 
a  previous  article  (The  Journal,  June  1918,  p.  506)  an  ac- 
count was  given  of  Eriehsen  tests  made  on  annealed  18-gage 
aluminum  sheets  and  it  was  shown  how  the  effects  would  ))e- 
come  apparent  earlier  on  cold-rolled  aluminum  sheets  with  in- 
creasing percentages  of  reduction.  In  the  present  article  the 
writer  discusses  the  use  of  exceedingly  short  time  exiaosures  at 
various  temperatures. 

It  is  claimed  that  more  prolonged  exposure  results  in  over- 
annealing,  which  latter  produces  a  weakened  condition  of  the 
metal  and  makes  it  unfit  for  drawing. 

In  order  to  demonstrate  roughly  how  much  time  is  required 
for  annealing,  a  number  of  samples  of  cold-rolled  14-gage 
aluminum  sheets  reduced  72  per  cent  were  exposed  for  two 
lioui-s  at  400  deg.  cent.    Forty  blanks  so  annealed  were  drawn 
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Fig.  19  Temperature-Indentation  and  Temperature-Hardness 
Curves  for  14-gage  Aluminum  Sheets  Exposed  for  3  Mix. 
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Fig.     20     Time-Indentation    Curve    for    14-gage    Aluminum 
Sheets  at  450  Dbg.  Cent. 


ture-harduess  curves  for  these  tests  and  shows  that  the  sclero- 
scopic  hardness  falls  off  rapidly  with  increasing  temperature 
and  the  indentation  increases  gradually  to  a  maximum  attained 
at  the  exposure  at  the  highest  temperature  employed. 

The  preliminary  short-time  annealing  experiments  showed 
that  14-gage  cold-rolled  aluminum  sheets  could  be  softened  at 
4-5  Shore  scleroscope  hardness  numbers  by  3-min.  exposures 
at  temperatures  of  500  deg.  cent,  and  above.  In  the  next 
series  of  tests  80  cold-rolled  blanks  with  accompanying  smaller 
samjiles  for  test  purposes  were  annealed  at  constant  tempera- 
ture and  variable  time,  as  shown  in  Fig.  20.  It  was  found  that 
softening,  so  far  as  required  by  practice,  can  be  effected  for 
cold-rolled  14-gage  aluminum  sheets  by  an  exposure  of  as 
little  as  8  min.  at  450  deg.  cent. 

The  writer  called  attention  to  the  fact  that  the  deepest  in- 
dentation value  secured  by  the  annealing  tests  was  for  samjjle 
13,  which  had  been  exposed  for  8  min.  With  longer  exposures 
at  the  same  temperatures  the  indentations  are  less  deep,  a  fact 
which  accords  very  well  with  the  time-indentation  cim'e  of 
Fig.  20.  {The  Iron  Age.  vol.  102,  no.  3,  July  18,  1918,  pp. 
148-149.  2  figs.,  e) 

Varia 

The  Ri.sixg  Cost  of  Machixe  Building,  Ludwig  W. 
Schmidt.  The  writer  discusses  the  rising  cost  of  the  elements 
entering  into  macliine  construction,  such  as  labor,  material  and 
what  he  summarizes  under  the  name  of  factory  costs.  A  chart 
is  given  showing  the  variation  in  the  margin  of  profit,  cost  of 
materials  and  cost  of  labor  during  the  j'ear  1917,  which  re- 
veals a  reduction  in  the  margin  of  profit  of  noticeable  magni- 
tude. 

The  writer  comes  to  the  conclusion  that  doubt  exists 
whether  under  present  conditions  a  machine  manufacturer 
acts  wisely  to  cut  his  profit  margin  too  narrow,  and  it  is 
questionable  whether  even  30  per  cent  of  the  factory  sales 
price  can  be  called  a  safe  margin.  (American  machinist,  vol. 
49,  no.  5,  August  1.  1918.  pp.  209-211,  1  fig.,  g) 

On  the  Critical  Absorption  and  Characteri.stic  Emi.s- 
siON  X-Rat  Frequencies,  W.  Duane  and  Kang-Fuh  Hu.  Re- 
sults of  an  experimental  measurement  of  the  critical  absorption 
wave-length  (>.„)  and  the  wave-length  (1  y)  of  the  y  line  in  the 
emission  spectrum  by  means  of  a  Coolidge  X-ray  tube  w'ith  a 
rhodium  target,  the  current  through  it  coming  from  a  high- 
potential  storage  battery.  From  a  paper  presented  before  the 
American  Physical  Society.  {Physical  Eevieiv,  vol.  11,  no.  6, 
June  1918,  pp.  489-491) 

The  Relation  Between  the  GeneraIj  X-Radiation  and 
the  Atomic  Number  op  the  Target,  W.  Duane  and  T. 
Shimizu.  Investigation  of  the  general  X-radiation  from  the 
four  elements  iron  (26),  cobalt  (27),  nickel  (28)  and  copper 
(29),  to  decide  whether  or  not  its  intensity  increases  with  the 
atomic  number  of  the  elements.  Abstract  of  a  paper  presented 
before  the  American  Physical  Society.  (Phgsical  Fevi'ic,  vol. 
11,  no.  6,  June  1918,  pp.  491-492) 


in  the  draw  press  and  all  of  thein  successfully  withstoo  1  the 
draw. 

Then  some  annealing  exiaeriments  were  perfoiTued  with  the 
view  to  softening  the  14-gag8  cold-rolled  sheets  by  means  of 
relatively  short  exposures  at  various  temperatures.  These 
annealing  experiments  were  perfoiTned  in  a  laboratory  electric 
furnace  of  the  resistance  type  and  the  temperatures  given  are 
accurate  within  ±  10  deg.  cent.  The  time  of  exposure  was 
3  min.   Fig.  19  gives  the  temperature-indentation  and  tempera- 
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Fuel  Conservation  in  the  Petroleum 
Industry 

To  THE  Editor  : 

In  few  industrial  fields  is  there  a  greater  lack  of  engineering 
talent,  coupled  with  a  more  favorable  opportunity  for  engi- 
neers, than  exists  in  the  petroleum  industry. 

The  drilling  and  pumping  methods  in  the  production  of 
petroleum  are  substantially  the  same  as  they  were  forty  years 
ago,  and  in  the  refineries  the  vast  majority  of  distilling  ap- 
paratus is  identical  in  type  with  that  of  the  earliest  develop- 
ment, and,  most  significant  of  all,  nearly  all  patents  on  dis- 
tilling processes  and  apparatus  have  been  granted  to  other 
than  technical  men. 

Necessity,  the  mother  of  invention,  has  developed  for  both 
the  driller  and  the  refiner  equipment  that  performs,  in  a 
measure,  satisfactorily,  even  if  inefficiently ;  therefore  the 
efforts  to  increase  eflicieney  have  received  no  impetus  except 
through  the  stimulating  effect  of  large  profits,  and  such  efforts 
have  been  in  the  direction  of  increasing  the  production  in  the 
field  and  the  yield  in  the  refinery,  rather  than  in  attempting 
to  secure  increased  revenue  through  operating  refinements. 

The  subject  of  heat  transfer  receives  little  attention,  the 
fuel  used  being  considered  merely  a  means  to  an  end,  yet  the 
success  of  the  numerous  "  cracking  "  processes  hinges  largely 
on  this  very  question. 

In  the  Rittman  process,  tubes  with  excessive  wall  thicknesses 
are  employed  to  enable  the  use  of  the  desired  internal  pres- 
sures at  the  temperatures  necessary  for  "  cracking,"  and  flame 
temperatures,  under  forced  draft,  are  allowed  to  impinge  on 
a  relatively  small  portion  of  the  heating  area. 

In  the  Burton  and  other  cracking  processes,  horizontally 
inclined  tubes  are  subject  to  temperatures  causing  inevitable 
sagging  and,  only  too  often,  rupture. 

In  the  ordinary  fire  still,  the  desired  temperatures  are  at- 
tained at  a  fuel  and  still-bottom-maintenance  cost  out  of  all 
proportion  to  the  results  obtained,  and  the  derived  vapors  are 
condensed  and  the  residuum  cooled,  at  an  additional  expense 
of  energy  for  pumping  water. 

The  production  of  steam  accounts  for  the  use  of  nearly  50 
per  cent  of  the  total  fuel  used  in  refineries,  yet  in  the  selection, 
installation  and  operation  of  boilers  and  auxiliaries  little  at- 
tention is  paid  to  economy  or  efficiency.  Feedwater  tempera- 
tures in  excess  of  140  deg.  fahr.  are  the  exception,  even  with 
exhaust  steam  wasting  to  the  atmosphere:  flue-gas  tempera- 
tures above  1000  deg.  are  common,  and  below  750  deg.  very 
rare. 

About  fifty  per  cent  of  the  steam  generated  is  for  use  in 
the  sills,  the  rest  being  used  for  pumping,  etc.  As  the  duty 
for  steam  in  the  stills  is  merely  that  of  a  medium  for  heat 
transfer,  the  exhaust  from  the  pumps,  engines,  etc.,  is  prac- 
tically as  valuable  as  live  steam,  but  this  fact  is  in  many  re- 
fineries unknown  or  ignored. 

By  the  use  of  steam-driven  electric  generating  equipment 
operating  at  20  to  30  lb.  back  pressure  (serving  simply  as  a 
reducing  valve),  and  the  superheating  of  the  exhaust  steam  for 
use  in  the  stills,  it  is  safe  to  say  that  35  to  40  per  cent  of  the 


present  boiler  fuel  can  be  saved,  and  that  the  investment  will 
pay  for  itself  in  twelve  months  in  the  average  refinery. 

In  the  Mid-Continent  field  the  type  of  boiler  commonly  used 
is  the  portable  locomotive-firebox  boiler.  Being  simply  a 
means  to  an  end,  no  consideration  is  given  it  other  than  its 
portability,  cost  and  steaming  capacity,  the  latter  requirement 
being  according  to  the  actual  drilling  need;  when  pulling  tools 
and  cleaning,  the  boiler  is  only  half  large  enough,  the  firebox 
area  being  too  small  for  high  ratings.  At  these  periods  much 
time  is  wasted  "  waiting  for  steam." 

In  an  article  which  I  recently  contributed  to  the  Boherty 
News  (April,  1918),  it  was  stated  that  a  series  of  tests  run  on 
both  natural-gas  and  crude-oil  fuels  under  35-hp.  locomotive- 
firebox  boilers  showed  the  average  drilling  boiler  used  90,000 
cu.  ft.  of  gas  a  day  or  16  bbl.  of  crude  oil.     These  tests,  with 


B'iG.  1    Bkick  Sub-Furnace  Used  with  Locomotive-Firebox 

Boiler 

others,  coupled  with  various  experiments,  have  led  to  the 
development  of  methods  and  equipment  which  today  are  ef- 
fecting savings  in  fuel  consumption  amounting  roughly  to  25 
per  cent. 

The  most  notable  development  is  that  of  the  brick  sub- 
furnace  shown  in  Fig.  1,  which  not  only  effects  the  savings 
shown  in  Table  1,  but  also  allows  double  rating  of  the  boiler 
when  necessary. 

The  boiler  covering  consists  of  No  28  gage  %-in.  "  hy-rib  " 
fitted  around  the  boiler  and  securely  wired  on.  To  this  is 
applied  %  in.  of  85  per  cent  magnesia,  which  is  then  coated 
with  Vs  in.  of  waterproof  dressing  such  as  the  combination  of 
asbestos,  gil.sonite,  asphaltum,  etc.  This  covering  costs  about 
30  cents  per  sq.  ft.,  and  is  not  only  weatherproof,  but  will  with 
reasonable  care  stand  moving  many  times. 

The  portable  boiler-cleaning  outfit  consists  of  a  gasoline- 
engine-driven  air  compressor  mounted  on  a  suitable  truck  with 
a  boiler-tube  "  air-hammer "  scale  remover,  and  with  two  ex- 
[lorienced  operators  will  effectually  clean  a  boiler  of  all  scale 
adhering  to  the  tubes  in  two  to  three  hours. 

The  price  of  crude  oil  is  fixed  by  the  pipe-line  companies 
and  is  based  on  the  average  known  specific  gravity  of  oil  pro- 
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TABLE   1     SAVINGS  POSSIBLE   IN  OIL-FIELD   BOILER  OPERATION 


Nature  of  Improrement 


Boiler  Covering: 

Inside  boilers 

Outside  boilers 

Sub-Furnaces  complete  with  Gas  and  Oil 
Burners; 

Steaming-plant  boilers 

Drilling  boilers 

Feedwat^r  Heater  and  Piping: 

For  4  boilers 

For  8  boilers 

Boiler-Cleaning  Equipment  ^-ith  Air  Com- 
pressor: 

•    Steaming-plant  boilers 

Drilling  boilers 


Instal- 
lation 
cost  per 
boiler 


S50 
50 


60 
60 


175 
125 


25 
25 


Saving  per  boiler  per 
year  of  365  days 


Gas  fuel        OU  fuel 


JI92 
470 


900 
1150 


275 
275 


400 
275 


S4S0 
1175 


2550 
3000 


780 
780 


750 
600 


dueed.  Weathering  and  dehydration  methods  are  responsible 
for  the  loss  of  3  to  11  per  cent  of  the  total  production  (actual 
test  data),  yet  the  pipe-line  companies  place  no  restrictions 
upon  the  producer  tending  to  discourage  practices  responsible 
for  these  wastes.  As  a  matter  of  fact,  they  encourage  the 
waste  by  refusing  to  run  oil  containing  greater  than  a  given 
percentage  of  water,  knowing  as  they  must  that  the  removal 
of  this  water  is  almost  invariably  attended  with  considerable 
losses  of  the  more  volatile,  and  therefore  more  valuable,  hydro- 
carbons. 

Many  of  the  larger  producers  control  their  own  pipe  lines 
and  refineries.  One  of  these  used  in  the  past  twelve  months 
for  fuel  in  the  fields  over  300,000  bbl.  of  crude  oil  worth,  at 
the  market  price,  over  $600,000.  Forty  per  cent  of  this  was 
entirely  too  valuable  for  use  as  fuel.  A  $100,000  topping 
plant  would  have  saved  this,  and  the  investment  would  have 
paid  out  in  a  year  at  the  outside. 

I  am  speaking  only  of  the  operations  I  have  witnessed  in 
the  IMid-Continent  fields,  but  because  of  the  investment  in- 
volved they  are  doubtless  tjrpieal. 

A  careful  review  of  the  professional  cards  appearing  in  the 
periodicals  devoted  to  the  oil  industry  shows  that  the  mechan- 
ical engineering  profession  is  very  inadequately  represented  as 
compared  with  the  geologists,  mining  engineers  and  chemists. 

The  U.  S.  Bureau  of  Mines  is  probably  doing  more  con- 
sti-uetive  work  in  the  petroleum  industry  than  any  other  body, 
but  there  is  an  immense  amount  of  work  of  the  most  valuable 
character  awaiting  the  engineer  in  this  field. 

W.  G.  "Williams. 

BartlesvUle,  Okla. 

Crippled   Employees   Are  Able  to  Make  Good 

To  THE  Editor  : 

Contrary  to  the  general  rule,  our  plant  was  in  favor  of  older 
men,  and  had  for  a  number  of  years  hired  the  man  of  mature 
years  in  preference  to  the  youth,  other  things  being  equal.  We 
had  foimd  them  steadier  and  to  require  less  supervision :  three- 
fourths  of  our  work  was  manufacturing  of  an  exact  nature 
where  these  qualities  counted  more  than  semi-frequent  bursts 
of  speed.  Located  in  a  manufacturing  center  where  piece  work 
was  general  except  in  machine  shops,  it  was  hard  to  get  and 
retain  all  the  able-bodied  men  we  needed,  so  almost  uncon- 
sciously we  formed  the  habit  of  arranging  working  operations 
to  accommodate  the  infirmities  of  the  men  who  generally  find 
it  difficult  to  obtain  employment  and  who  appreciate  efforts 


made  to  enable  them  to  earn  a  living,  apply  themselves,  work 
steadily,  and  stick. 

A  few  instances  will  show  how  we  got  along,  and  may 
suggest  ideas  for  greater  development  in  the  same  field.  A 
visitor,  a  superintendent  from  a  distant  machine  shop,  was 
going  through  the  plant  one  day,  and  remarked,  "  Where  did 
you  get  all  the  cripples  ?  "  A  year  later,  when  the  draft  had 
cut  deep  into  his  ranks  and  the  inducements  of  profiteers  still 
deeper,  he  doubtless  would  have  been  glad  to  obtain  the  serv- 
ices of  many  of  those  cripples  who  had  become  valued  em- 
ployees by  that  time. 

Several  men  who  applied  were  ruptured  and  could  not  do 
lifting  and  were  put  to  work  on  miUing  machines  and  punch 
presses.  At  this  light  labor  they  were  perfectly  safe  and 
content.  One  man  had  lost  all  but  the  stump  of  a  foot  in  a 
railroad  accident  and  had  worked  in  factory  after  factory, 
always,  however,  having  to  quit  because  he  could  not  bear  his 
weight  all  day  on  the  injured  foot;  but  on  a  power  press  he 
could  work  in  comfort,  and  he  turned  out  a  large  amount 
of  work.  This  same  man  had  picked  up  considerable  knowl- 
edge in  the  operation  of  automatic  machinery  in  various  fac- 
tories, and  when  a  vacancy  occurred  he  was  put  on  a  batterj' 
of  screw  machines;  in  a  month's  time  he  could  set  any  of  the 
automatics  in  the  shop,  and  did  so  well  that  he  kept  five  going 
and  still  found  time  to  sit  and  rest  the  lame  foot  all  it  needed. 

Another  of  these  piece  workers — a  middle-aged  man  of 
known  integrity  and  no  little  manual  skill — had  been  in  the 
shop  but  a  short  time  when  he  asked  to  be  allowed  to  bid  on 
the  "  spring  job  " — a  job  of  "  setting  "  small  leaf  springs  to  a 
gage,  an  operation  that  kept  two  and  three  busy  all  the  time 
and  that  could  not  be  done  accurately  enough  by  machine.  He 
argued  that  he  could  do  the  work  at  home,  could  save  the 
hour  night  and  morning  that  he  spent  on  the  way,  and  could 
work  an  hour  or  two  at  night.  At  first  we  didn't  altogether 
like  the  idea,  but  after  he  had  tried  out  a  number  and  quoted 
us  a  price  that  would  double  his  wages  and  lower  our  cost 
nearly  a  half,  we  gave  in,  and  he  has  relieved  us  of  a  really 
troublesome  job. 

A  telegrapher,  a  hunchback,  who  had  tired  of  being  shunted 
to  lonely  stations  because  of  his  appearance,  applied  for  work. 
We  had  plenty  of  small  assembling  and  to  this  his  nimble 
fingers  were  fitted  by  long  training;  the  work  was  as  physically 
easy  as  his  own  trade  and  paid  as  much — but  what  was  to  the 
point,  he  was  settled  and  lived  at  home.  One  of  our  younger 
men,  a  good  lathe  hand  but  always  restless,  stole  a  ride  on  a 
freight  train  on  a  Saturday  night  and  came  back  three  months 
later  minus  a  foot  and  with  a  desire  to  settle  down  if  we  could 
"  give  him  a  job  at  something,"  which  we  did  by  rigging  up  a 
seat  and  transferring  him  to  one  of  the  small  lathes,  where  he 
has  become  a  genuine  standby.  A  lad  with  a  withered  hand 
and  a  desire  to  work  made  good  on  a  sensitive  drill  which  was 
fitted  up  with  a  foot  feeding  attachment. 

Other  physical  defects  such  as  poor  eyesight,  susceptibility 
to  heat  and  cold  and  dust,  etc.,  etc.,  were  encountered,  and,  if 
found  genuine,  an  effort  was  made  to  supply  the  possessor 
with  work  that  he  could  do  in  comfort.  One  deaf  and  dumb 
person  and  one  who  had  an  impediment  that  practically  de- 
prived him  of  speech  were  carefully  instructed  and  in  time  be- 
came very  speedj',  reliable  workmen. 

The  instruction  of  crippled  men  is  one  of  the  things  we  will 
undoubtedly  be  called  upon  to  do  in  the  not  distant  future,  and 
the  foregoing  examples  may  serve  to  show  what  can  be  ac- 
complished with  a  little  patience  and  exercise  of  thought. 

Donald  A.  Hampson. 

Middletown,  N.  Y. 


SOCIETY  AFFAIRS 


A  Record  of  the  Current  Activities  of  the  Society,  Its  Members,  Council,  Committees, 

Sections  and  Student  Branches;    and  an  Account  of  Professional 

Affairs  of  Interest  to  the  Membership 


THESE  monthly  letters  which  the  Secretary  has  had  the 
privilege  of  writing  to  the  membership  have  endeavored 
to  bring  out  the  decided  change  of  thought  on  the  part 
of  engineers  as  to  their  obligations  on  the  one  hand  and  the 
objects  and  aims  of  professional  societies  on  the  other.  Our 
Society  has  felt  that  we  were  peculiarly  sensitive  to  these 
thoughts  and  ambitions  of  members,  particularly  those  who 
live  at  a  distance  from  headquarters,  and  through  its  Sections 
movement  and  through  visits  of  its  officers  has  tried  to  keep  in 
touch  with  them.  The  American  Society  of  Civil  Engineers, 
similarly  recognizing  the  necessity  for  "  stock  taking,"  has 
called  for  a  conference  at  its  annual  meeting  in  January  to 
consider  whether  or  not  the  aims  and  objects  of  that  society 
should  be  restated.  As  this  is  such  an  excellent  suggestion, 
our  Sections  Committee  has  actively  taken  up  the  matter  of 
a  similar  conference  for  the  purpose  of  carrying  out  its  un- 
developed plans,  and  the  President  has  requ&sted  Mr.  L.  C. 
Marburg  of  the  Committee  to  secure  preliminary  suggestions. 
AU  those  interested  in  making  the  Society  useful  in  every 
sense,  not  only  to  the  engineer  himself  in  the  advancement 
of  his  work,  but  to  the  municipality  and  state  in  which  he  lives 
and  to  the  nation  as  a  whole,  are  invited  to  correspond  with 
Mr.  Marburg,  in  care  of  the  Society,  and  at  a  conference  to  be 
called  the  latter  part  of  October  in  Indianapolis  and  again 
during  the  Annual  Meeting  all  suggestions  will  be  most  grate- 
fully received.  Here,  therefore,-  is  an  opportunity  not  only  for 
suggestions  of  a  specific  character  pertaining  to  the  proper 
and  higher  aim  of  the  Society  in  its  work,  but  for  any  other 
suggestions  which  a  member  has  for  the  improvement  of  any 
phase  of  that  work.  The  conscientious  devotion  of  the  of- 
ficers of  the  Society  can  best  be  rewarded  by  the  interested 
participation  of  every  member  in  a  tiiily  democratic  manner 
in  the  government  and  guidance  of  the  Society  in  all  of  its 
activities. 

Technical  Men  and  the  Wae 

The  Society  very  early  appreciated  the  necessity  of  conserv- 
ing the  technically  trained  men,  including  the  students  in  the 
technical  schools.  Officers  of  the  Society  felt  this  so  deeply 
that  they  encouraged  the  authorities  in  Washington  that  it 
would  be  consistent  with  democracy  to  assign  trained  men  ac- 
cording to  the  service  for  which  they  are  best  fitted,  and,  al- 
though considerable  damage  had  been  done  before  action  was 
taken,  were  finally  successful  in  staying  the  waste  of  irreplace- 
able material,  essential  not  only  in  the  firing  line  and  in  the 
military  preparations  back  of  the  line  for  officers,  but  in  the 
industries  where  many  times  the  number  of  men  are  required 
as  are  in  the  actual  military  establishment. 

Consequently  this  Society  is  to  be  congratulated  upon  its 
success  in  calling  the  attention  of  the  Nation  to  this,  and  secur- 
ing action  on  what  it  considered  was  a  prime  requisite.  The 
recognition  of  the  Administration  of  this  necessity  is  now 
complete  and  it  has  developed  an  important  department,  name- 
ly, that  of  education  and  special  training,  with  Dr.  Maclaurin 
at  the  head  of  all  college  training  and  Mr.  C.  R.  Dooley  at 


the  head  of  special  training.  The  indications  are  that  all  of  the 
educational  institutions  of  the  United  States  in  which  there 
are  over  100  pupils  wiU  come  under  the  direction  of  the  War 
Department. 

It  must  be  recognized  that  the  problems  of  the  draft  have 
been  complex  in  the  extreme,  and  it  is  the  duty  of  every  in- 
dividual to  credit  those  responsible  with  the  same  devotion  to 
ideals  as  oneself. 

Training  op  Women 

Our  nominee  for  President,  Dean  Mortimer  E.  Cooley, 
similai'ly  emphasized  the  necessity  of  training  women  for 
technical  pursuits  at  a  meeting  of  our  Detroit  Section  with  the 
Detroit  Engineering  Society,  this  spring.  The  departments  of 
health  and  several  of  the  leading  educational  institutions  have 
also  emphasized  the  opportunities  for  women,  but  in  chemistry 
especially,  as  well  as  in  public  health,  there  is  a  wonderful  field 
for  women.  It  really  becomes  a  patriotic  duty  for  parents  to 
make  sacrifices  to  give  their  daughters  a  technical  education. 

In  the  Service 

In  a  brochure  entitled  In  the  Service  which  the  members  will 
shortly  receive  wiU  be  stated  the  degree  to  which  the  engineers, 
as  a  profession,  have  taken  up  active  work  in  the  war.  The 
medical  profession,  all  of  whom  are  registered  and  for  that 
reason  are  capable  of  more  definite  analysis,  is  reputed  to 
have  about  24,000  men  in  the  service,  or  about  25  per  cent.  It 
is  no  reflection  upon  our  medical  friends  to  state  that  the 
engineering  profession,  both  relatively  and  absolutely,  has  a 
much  greater  percentage. 

Permanent  Camp  tor  Engineers 

All  engineers  will  natvu-ally  follow  with  interest  the  de- 
velopment of  Camp  Humphi-eys,  at  Belvoir,  Virginia,  about 
twenty  miles  south  of  Washington  and  just  below  the  town  of 
Acotink.  The  Camp  embraces  the  large  Fairfax  tract  adjacent 
to  Mount  Vernon  and  to  Gunston  Hall,  the  former  plantation 
home  of  George  Mason,  the  author  of  the  Bill  of  Rights.  Camp 
Ilumplu-eys  has  been  designated  by  the  War  Depai-tment  as 
a  permanent  engineers'  camp  of  the  United  States  and  by  the 
first  of  August  it  was  expected  to  have  about  17,000  men 
there;  later  this  number  will  be  increased  to  about  30,000. 
Officers  of  the  Camp  have  called  at  the  Society's  rooms,  and 
there  may  later  be  a  proposal  to  the  members  of  the  engineer- 
ing societies  to  participate  in  some  form  of  headquarters  for 
the  officers  of  this  pennanent  engineering  camp.  In  the  act 
of  Congress  creating  the  camp  and  its  equipment,  no  provision 
for  such  a  building  is  made,  so  this  building,  essential  to  the 
welfare  of  the  Camp  from  a  human  point  of  view,  will  have  to 
be  provided  through  the  interest  and  generosity  of  the  mem- 
bers of  the  engineering  profession. 

Calvin  W.  Rice, 

Secretary. 
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ONE  of  the  fuudameutal  objects  of  the  Society  as  outlined 
in  the  Constitution  is  to  undertake  specific  investigations 
in  the  field  of  research  through  the  appointment  of  committees 
for  this  purpose.  Below  are  given  a  few  brief  notes  on  the 
work  which  has  been  done  by  some  of  our  committees  during 
the  past  year. 

A  word  of  appreciation  is  due  all  the  members  of  these 
committees  because  their  work  is  a  labor  which  they  have 
undertaken  for  the  honor  and  advancement  of  the  engineering 
profession,  and  it  often  means  to  them  a  considerable  loss  of 
time  which  might  be  devoted  to  more  personal  aims,  in  addi- 
tion to  a  financial  outlay  to  cover  traveling  expenses. 

Joint  Conference  Committee  on  American  Engineering 
Standards.  Due  to  war  conditions,  standardization  has  been 
brought  to  the  front  line  of  attention,  but  the  final  arrange- 
ments of  the  Joint  Committee  representing  the  most  prominent 
engineering  societies  have  not  yet  been  completed.  Major 
Barba,  one  of  the  representatives  of  this  Society,  having  ac- 
cepted a  commission  in  the  United  States  Army,  Mr.  Henry 
H.  Vaughan,  Vice-President  of  the  Dominion  Bridge  Co.,  Ltd., 
Montreal,  Canada,  and  President,  this  year,  of  the  Canadian 
Institute  of  Engineers  (formerly  the  Canadian  Society  of  Civil 
Engineers),  has  accepted  appointment  as  the  third  repre- 
sentative of  the  Society  on  this  Joint  Committee.  The  other 
two  representatives  of  the  Society  on  this  Committee  are  Mr. 
Henry  Hess  and  Mr.  Wm.  F.  Kiesel,  Jr. 

By  means  of  this  Joint  Committee  it  is  expected  that  the 
activities  in  standardization  of  all  engineering  societies  will  be 
coordinated  so  as  to  proceed  with  cooperated  effort  for 
progress  in  the  engineering  profession.  It  is  also  expected  that 
it  will  provide  a  means  of  cooperating  with  the  various  bureaus 
of  the  Government  through  its  Bureau  of  Standards. 

This  Committee,  it  is  expected,  will  also  be  the  advisory  body 
in  the  conduct  of  international  standardization  activities.  This 
branch  of  the  work,  during  the  war,  has  shown  a  need  of 
special  attention  and  will  be  one  of  the  activities  of  the  Com- 
mittee when  they  start  work  in  the  near  future. 

Government  Commission  to  Standardize  Screw  Tlireads.  In 
the  May  Jouenal  announcement  was  made  that  a  bill  was  be- 
fore the  Congress  to  standardize  screw  threads.  This  bill  is 
now  a  law,  and  it  provides  that  this  Society  and  the  Society  of 
Automotive  Engineers  are  to  participate  in  the  work.  Never 
before  has  the  United  States  Government  undertaken  national 
standardization  to  the  degree  that  is  specified  by  this  bill. 

The  Commis.sion  will  consist  of  two  representatives  from  The 
American  Society  of  Mechanical  Engineers,  two  from  the 
Society  of  Automotive  Engineers,  one  from  the  Army  and 
one  from  the  Navy,  and  a  representative  from  the  Bureau  of 
Standards.  Secretary  Redfield  has  already  invited  the  Society 
to  advise  him  of  its  nominations  for  membership  on  the  Com- 
mission, and  the  matter  is  now  before  the  Council  and  an- 
nouncement will  soon  be  made. 

It  is  expected  that  the  Commission  will  begin  its  activities 
very  shortly  and  that  its  work  will  be  completed  within  the 
time  allowed  by  the  bill,  which  is  six  months. 

Committee  on  Screiv  Threads  and  Threaded  Parts.  In  order 
to  secure  coordinated  efl:ort  in  standardization  of  all  parts 
iiaving  screw  threads,  it  has  been  decided  that  an  inclusive  com- 
mittee should  be  formed  of  the  several  committees  of  the  So- 
ciety who  consider  the  various  branches  of  screw-thread 
standardization.  Efforts  in  this  direction  have  been  successful 
and  the  following  members  have  accepted  appointments :  E. 
M.  Herr,  Chairman;  E.  H.  Ehrman,   Vice-Chairman ;  Stanley 


G.  Flagg,  James  Hartness,  A.  M.  Houser,  Frank  O.  Wells. 

In  general,  the  duties  of  this  Committee  will  be  advisory, 
and  it  will  assign  work  to  sub-committees  who  in  turn  will 
formulate  details.  The  members  of  this  Committee  will  be  ex 
officio  members  of  all  of  the  existing  committees  considering 
screw-thread  standards,  and  such  existing  committees  auto- 
matically become  sub-committees  of  the  Screw  Threads  and 
Threaded  Parts  Committee.  One  of  the  functions  of  this 
Committee  will  also  be  to  follow  the  aetinties  of  other  societies 
and  governments  in  the  work  of  screw-thread  standardization 
and  avoid  duplication,  and  an  effort  will  he  made  to  bring 
together  all  interests  and  obtain  results  generally  acceptable. 

Joint  Committee  for  Standardization  of  Machine  Screiv 
Nuts.  In  this  work  the  Society  is  cooperating  with  the  Ameri- 
can Society  of  Automotive  Engineers.  This  Joint  Committee 
has  prepared  a  tentative  specification  which  is  acceptable  to  the 
majority  of  machine-screw  nut  manufacturers.  On  account  of 
the  absence  of  the  chairman,  who  was  called  by  the  Govern- 
ment for  duty  in  Europe  and  was  away  for  a  period  of  two 
months  in  the  spring,  the  work  of  the  Committee  has  been 
delayed,  but  they  are  now  proceeding  and  hope  in  the  near 
future  to  present  a  report. 

Committee  on  Pipe  Flanges  and  Fittings.  The  American 
.Society  of  Mechanical  Engineers  in  appointing  a  committee  to 
consider  the  standardization  of  pipe  flanges  and  fittings,  recog- 
nized the  need  of  an  industry  affecting  in  a  vital  manner  almost 
every  other  branch  of  industry  in  the  United  States. 

In  1914  the  Committee  on  the  Standardization  of  Flanges 
made  a  report '  on  flanges  from  1  in.  to  100  in.  in  diameter 
for  125  lb.  per  sq.  in.  working  pressure,  and  for  flanges  and 
fittings  from  1  in.  to  48  in.  in  diameter  for  a  working  pressure 
of  250  lb.  per  sq.  in.  The  value  of  this  report  was  immediately 
recognized  and  led  to  a  request  that  the  subject  be  further  in- 
vestigated, with  the  result  that  at  the  Spring  Meeting  at 
Worcester  Report  No.  3  of  this  Committee  was  presented. 
This  report,  which  is  in  addition  to  the  1914  Standard,  covers 
standard  flanges  for  pipe  from  12  in.  to  54  in.  in  diameter 
with  a  working  pressure  of  50  lb.  per  sq.  in.  and  flanges  and 
fittings  for  %  in-  up  to  12  in.  in  diameter  for  a  hydraulic 
working  pressure  of  800  lb.  per  sq.  in.  and,  within  the  same 
limiting  sizes,  for  1200  lb.  per  sq.  in. 

The  Committee  further  investigated  and  has  recommended 
standards  for  hydraulic  pressure  of  3,000  lb.  per  sq.  in.  for 
flanges  and  fittings  varying  in  sizes  for  pipe  from  %  in.  in 
diameter  up  to  12  in.  in  diameter.  This  report  will  be  pub- 
lished in  an  early  issue  of  The  Journal,  as  well  as  in 
pamjihlet   form." 

Committee  on  Limits  and  Tolerances  in  Screw  Thread  Fits. 
In  the  August  issue  of  The  Journal  a  valuable  progress  re- 
port of  this  Committee  was  published  which  it  is  believed  has 
been  greatly  appreciated  by  the  engineering  profession.  This 
Committee  is  still  energetically  pursuing  its  deliberations  and 
is  now  working  on  formulae  for  tolerances  for  retined,  medium 
and  rough  work,  and  will  doubtless  in  the  near  future  have  a 
still  more  valuable  report  to  make. 

Gage  Committee.  Gages  are  one  of  the  things  which  vitally 
affect  production,  as  without  them  the  manufactured  goods 
would  not  conform  within  the  prescribed  limits  and  the  final 
production  would  fall  behind  the  requirements.  This  is  the 
condition  which  confronted  the  Ordnance,  Quartermaster  and 


'  Paper  No.   14.30,  Trans.Am.Soc.M.E.,  vol.   36.   pp.  29-57. 
=  For   previous   reports   on   flange   standardization,   see   Papers   Nos. 
4S1,  504  and   826. 
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Signal  Corps  Departments  of  the  United  States  Army,  and  the 
Engineering  Division  of  the  United  States  Navy,  and  led  to  the 
formation  of  a  committee.  It  was  formerly  the  custom — and 
to  our  regret  it  is  still  continued  to  a  certain  extent — to  have 
various  authorities  for  the  certification  of  gages.  This  Com- 
mittee recommended  that  there  be  but  one  place  to  certify 
gages  and  that  these  master  gages  be  located  in  one  or  more 
of  the  important  industrial  centers.  This  recommendation  has 
been  quite  generally  accepted  and  the  U.  S.  Bureau  of  Stand- 
ards has  been  agreed  upon  by  the  several  bureaus  as  such  a 
place.  Its  practice  is  to  certify  to  master  gages.  As  an- 
nounced in  a  previous  issue  of  The  Journal,  this  plan  was 
accepted  by  several  of  the  bureaus  of  the  United  States  Gov- 
ernment and  has  already  been  of  great  benefit  in  assisting  in 
the  production  of  munitions  and  all  other  engineering  require- 
ments for  the  auxiliary  branches  of  the  Army  and  Navy 
services.  Our  Committee,  in  general,  has  been  of  an  advisory 
character  and  the  members  have  traveled  at  their  own  expense 
to  Washington  and  to  a  number  of  munition-  and  ordnance- 
producing  centers  of  the  United  States. 

War  Industries  Beadjustment  Committee.  This  Committee, 
as  the  name  indicates,  is  another  of  those  committees  produced 
by  the  war  and  since  its  creation,  in  June  this  year,  has  been 
in  correspondence  with  manufacturers  and  organizations  in  a 
position  to  render  technical  service  of  various  kinds.  It  has 
brought  together  engineers  and  manufacturers  and  furnished 
names  of  concerns  able  to  render  teelinical  services  or  to  manu- 
facture articles  as  sub-contractors.  It  has  notified  the  regional 
representatives,  and  in  many  cases  the  War  Industries  Board, 
of  the  offers  of  services  and  plants.  It  has  also  directed  these 
offers  of  services  and  plants  to  the  War  Industries  Board  in 
the  various  regions.  The  Committee  is  doing  everything  pos- 
sible to  effectively  assist  the  War  Industries  Board. 

Tin  Conservation  (Bearing  Metals  Committee).  Our  Bear- 
ing Metals  Committee,  with  the  approval  of  the  President,  have 
increased  the  scope  of  their  work  so  as  to  include  the  considera- 
tion of  Conservation  of  Tin,  and  to  cooperate  with  the  Tin 
Section  of  the  War  Industries  Board,  Washington.  It  is  not 
generally  known  that  one  of  the  most  serious  shortages  at  this 
time  is  that  of  tin.  In  the  transportation  of  food  to  our  troops 
in  Europe,  tin  coating  of  the  container  where  in  contact  with 
the  food  is  absolutely  necessary,  and  the  war  has  produced  such 
a  tremendous  shortage  of  this  metal  that  tin  consei-vation  is 
perhaps  just  as  important  as  fuel,  wheat  and  sugar  consen'a- 
tion.  Tin  has  been  used  extensively  in  connection  with  bearing- 
metal  alloys  and  when  the  question  of  its  conservation  was 
brought  to  the  attention  of  our  Committee  on  Bearing  Metals, 
they  immediately  accepted  the  work  of  making  a  careful  study 
of  the  matter.  Bearing  metals  may  be  made  with  a  much 
reduced  percentage  of  tin,  but  in  the  case  of  food  containers  it 
cannot  be  reduced  without  endangering  the  quality  of  the  food. 

Our  Committee  is  now  carefully  considering  this  problem  of 
finding  substitutes  for  tin  and  the  Society  awaits  with  interest 
the  result  of  their  deliberations.  Mr.  T.  G.  Cranwell,  Assistant 
to  Chief  in  Charge  of  Tin,  War  Industries  Board,  Washington. 
D.  C.  and  president  of  the  Consolidated  Can  Co.,  is  directly 
handling  this  work  and  a  letter  has  been  received  from  him 
recommending  that  all  our  members  and  other  engineers  and 
people  who  have  the  interests  of  the  United  States  and  its 
Allies  at  heart  use  tin  with  extreme  care  and  if  possible  do 
without  it,  so  that  the  necessary  requirements  of  the  Govern- 
ment may  be  met. 

Power  Test  Code.  The  necessity  of  there  being  a  standard 
code  for  the  measurement  of  all  power  and  a  standard  method 
by  which  such  measurements  will   be  taken  has  long  been   a 


recognized  necessity.  C)ur  Conmiittee  was  formed  with  the 
object  of  satisfying  that  requirement  and  it  is  expected  to  offer 
a  progress  report  in  the  very  near  future.  The  members  of  the 
Society  will  await  with  interest  news  of  their  report. 

Refrigeration  Committee.  This  Committee  has  been  in  ex- 
istence for  some  time  and  is  cooperating  with  other  interested 
societies. 

Boiler  Code  Committee.  The  Boiler  Code  Committee  has 
during  the  early  half  of  the  year  been  active  in  pursuing  its 
research  and  investigations  in  connection  with  the  work  of 
revising  the  Boiler  Code  which  was  begun  early  in  1917.  At 
the  same  time,  the  Committee  has  continued  the  regular  month- 
ly meetings  at  which  interpretations  have  been  formulated  for 
all  cases  presented  to  it  for  consideration,  a  total,  up  to  the 
present  time,  of  199  eases  having  been  brought  before  the 
Committee  for  formal  action.  At  the  present  time,  the  revision 
work  on  the  Code  can  be  said  to  be  practically  completed,  with 
the  expectation  that  the  new  Edition  of  1918  will  be  published 
in  September.  Also  the  new  locomotive-boiler  section  of  the 
Code  has  now  been  placed  in  definite  form  by  the  Locomotive 
Sub-Committee,  and  will  receive  the  consideration  of  the  Com- 
mittee early  in  the  fall.  The  Committee  is  also  actively  at 
work  on  the  proposed  boiler-inspection  rules. 

Cotnmittee  on  Steel  Boiler  Chains.  This  is  a  Joint  Com- 
mittee with  the  Society  of  Automotive  Engineers. 

Proi^osed  Committee  for  the  Standardization  of  Shafting. 
This  proposed  Committee  is  an  outgrowth  of  our  Committee 
on  War  Readjustment  and  is  in  process  of  formation.  Several 
engineers  have  advised  us  that  steel  shafting  manufactured 
only  in  sixteenth  sizes,  and  with  the  odd  sizes  eliminated,  would 
save  a  considerable  amount  of  material  each  year. 

Committee  on  Small  Hose  Couplings.  This  is  a  new  Com- 
mittee which  is  being  formed  and  which  has  been  in  contempla- 
tion for  several  years.  It  has  been  found  that  manufacturers 
of  small  hose  couplings  have  different  standards  of  threads, 
which  produce  difficulties  where  a  user  has  purchased 
couplings  frem  different  manufacturers. 

Further,  it  has  been  freely  stated  by  engineers  that  the  small 
hose  couplings  which  are  used  for  fire  and  water  purposes 
should  be  totally  different  from  those  which  are  used  for 
gasoline  and  other  inflammable  oils.  The  Committee  will  take 
up  the  consideration  of  couplings,  having  in  mind  the  above 
points  for  standardization  of  hose  couplings  of  about  M;  in. 
up  to  about  1%  in. 

Besearch  Committee.  The  Research  Committee  has  prepared 
a  comprehensive  program  and  is  seeking  cooperation  with 
other  national  bodies.  Research  work  is  perhaps  at  this  time 
one  of  the  most  important  activities  in  engineering,  because  the 
war  has  produced  shortages  of  various  kinds  of  material,  some 
of  which  it  has  been  found  necessary  to  do  without  and  find 
substitutes  and  others  of  which  have  had  their  consumption 
curtailed.  The  Council  has  been  urged  to  grant  an  increased 
appropriation  for  this  work. 

Committee  on  Machine  Shop  Practice.  This  Committee  re- 
ports that  at  the  request  of  the  Ordnance  Department  it  has 
undertaken  work  on  the  heavy-machine-tool  problem  and  that 
the  Department  has  accepted  and  is  carrying  out  many  of  its 
suggestions.  For  instance,  an  order  for  foi-ty-seven  102-in. 
gun  boring  lathes  is  being  placed  with  the  firm  that  developed 
the  reinforced-concrete  machine  tool,  and  a  very  large  number 
of  87-in.  lathes  have  been  contracted  to  the  Southwark  Foundry 
&  Machine  Co.,  who  are  planning  in  building  them  to  make  use 
of  all  the  available  heavy-machine-tool  capacity  of  the  eastern 
district.    The  work  is  still  in  progress. 
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Big  Meeting  at  Indianapolis 

The  Council  of  the  Society  will  hold  its  October  meeting  in 
Indianapolis,  and  the  Committee  on  Local  Sections  has  decided 
to  take  advantage  of  this  and  to  call  a  meeting  of  the  mid- 
western  Sections  to  be  held  October  25  to  26.  Cincinnati,  St. 
Louis,  Chicago,  Milwaukee,  Detroit,  Birmingham  and 
Indianapolis  will  be  the  chief  Sections  represented  oflBcially, 
although  the  invitation  to  the  meeting  will  be  sent  to  every 
member  of  the  Societj'  in  the  mid-western  territorj',  and  to 
members  of  local  sections  of  other  national  societies,  and  to 
members  of  local  societies. 

It  is  expected  that  the  Indiana  Engineering  Society  and 
the  Indianapolis-Lafayette  Section  of  the  American  Institute 
of  Electrical  Engineers  will  join  in  with  the  an-angements. 

A  tentative  program  has  been  prepared,  which  calls  for  a 
two-day  meeting  to  be  held  on  Friday  and  Saturday,  enabling 
members  to  leave  home  on  Thursday  night,  and  to  stay  over 
at  Indianapolis  until  Sunday  night  if  they  desire.  On  the  first 
day  the  program  contemplates  the  Council  meeting  as  the  first 
event,  followed  by  a  meeting  of  the  Committee  on  Local  Sec- 
tions, and  a  conference  of  delegates  from  local  committees. 

An  informal  lunch  will  be  held  at  midday,  and  in  the  after- 
noon there  wiU  be  a  sjinposium  on  the  mid-westeru  fuel  situa- 
tion, and  it  is  hoped  to  secure  Mr.  David  Moffat  Myers,  the 
Advisory  Engineer  of  the  United  States  Fuel  Administration 
as  the  chief  speaker,  and  to  supplement  the  program  with  ad- 
dresses from  the  state  fuel  engineers  of  the  Middle  West,  and 
from  notable  speakers  upon  the  fuel  question. 

In  the  evening  of  the  first  day  an  informal  dinner  is  con- 
templated, and  an  address  by  President  Main,  and  by 
prominent  local  speakers. 

On  the  Saturday  the  meeting  wiU  begin  with  a  symposium 
on  war  education,  including  several  phases  of  this  timely  sub- 
ject, with  addresses  by  Dr.  C.  R.  Mann,  Chairman  of  the  Com- 
mittee on  Education  and  Special  Training  of  the  War  Depart- 
ment, if  he  can  attend,  and  by  Dean  Cooley,  President-Elect 
of  the  Society,  and  by  a  number  of  prominent  educators  in 
the  Middle  West. 

It  is  hoped  that  the  luncheon  on  the  second  day  will  be  held 
at  one  of  the  war  plants  of  Indianapolis,  and  that  in  the  after- 
noon visits  to  points  of  interest  will  be  an-anged,  including  a 
visit  to  Fort  Benjamin  Harrison,  which  is  the  headquarters  of 
the  Army  engineers  of  the  state  of  Indiana. 

The  arrangements  are  tentative,  but  full  particulars  will  be 
published  in  the  next  issue  of  The  Journal. 

This  meeting  was  intended  to  be  the  first  of  a  series  of  joint 
Local  Section  meetings  which  the  Committee  on  Local  Sections 
hopes  to  hold  as  a  desirable  means  of  strengthening  the  Local 
Section  organization  and  of  reciprocally  benefiting  local  mem- 
bers who  do  not  often  get  to  general  meetings. 

It  is  easily  seen  that  such  a  joint  meeting  as  the  one  to  be 
held  at  Indianapolis  may  assume  the  proportions  of  a  general 
meeting  and  may  secure  for  members  all  the  advantages  of 
the  regular  convention. 

War  Activities  in  Chicago 

As  announced  in  the  August  issue  of  The  Journal  (page 
712)  the  Technical  Societies  of  Chicago  have  organized  for  war 
work  and  for  placing  at  the  disposal  of  the  Government  and 
other  various  agencies,  the  combined  strength  and  resources 
of  the  engineers  of  that  city.  The  organization  is  called  the 
War  Committee,  Technical  Societies  of  Chicago,  and  cooperates 
with  the  United  States  EmplojTnent  Service. 

The  headquarters  of  the  Committee  is  in  the  ofBce  of  the 


Western  Society  of  Engineers,  1735  Monadnock  Block, 
Cliicago. 

A  general  meeting  of  the  members  of  the  Committee  was 
held  on  Thursday,  August  1.  It  was  addressed  by  Mr.  S.  J. 
Duncan  Clark,  war  analyst  of  the  Chicago  Evening  Post,  on 
the  subject  Recent  Developments  on  the  War  Front.  The 
address  was  a  popular  one,  summarizing  war  conditions  as 
given  in  the  daily  press  but  going  more  into  detail  in  regard 
to  the  progress  of  the  present  drive  and  counter-attacks. 

Following  the  address,  Mr.  W.  F.  Abbott  made  a  brief  state- 
ment of  the  purpose  of  the  War  Committee  which  is  a  union 
organization  composed  of  two  representatives  from  each  local 
society  and  local  section  to  cooperate  in  assisting  the  Govern- 
ment. The  meeting  was  the  first  of  the  combined  Committee 
and  the  attendance  was  about  600. 

So  far  the  activities  of  the  Committee  have  been  directed  to 
sending  out  emplojTnent  bulletins  and  calling  attention  of  en- 
gineers to  opportunities  in  the  uniformed  and  civilian  services 
of  the  Government.  Further  activities  will  be  entered  upon  as 
requests  from  the  Government  departments,  which  have  been 
notified  of  the  readiness  of  the  Coinmittee  to  serve,  come  in. 

Committee  on  Development  of  the  A.  S.  M.  E. 

Initial  steps  have  been  taken  for  the  appointment  of  a 
Committee  on  Development,  which  was  suggested  in  the  recent 
letter  of  Louis  C.  Marburg  of  the  Section's  Committee,  re- 
printed in  these  cokunns  (see  page  694  of  the  August  Jour- 
nal). The  following  letter,  which  is  self-explanatory,  has  been 
sent  to  all  Chairmen  of  Local  Sections : 

The  attached  letter  to  the  Chairman  of  the  Local  Sections  Com- 
mittee, Mr.  D.  Robert  yarnall.  was  discussed  at  a  recent  meeting 
of  the  Local  Sections  Committee  which  was  attended  b.v  the  Presi- 
dent and  Secretary  of  the  Society. 

It  was  the  feeling  of  all  that  a  committee  of  our  Society  com- 
posed mainly  of  representatives  from  all  the  Sections  as  outlined 
in  the  resolutions  of  the  A.  S.  C.  E.  might  prove  of  great  benefit. 

Many  have  liad  for  years  the  ambition  for  the  Society  to  enlarge 
its  scope  of  activity  to  include  fields  allied  to  engineering.  They 
have  also  hoped  for  a  restatement  of  ideals  expressing  a  broader 
conception  of  the  engineer's  duty  to  the  community  and  of  the  posi- 
tion of  the  expert  in  public  life.  No  finished  program  of  or- 
ganization can  be  offered,  but  a  crystallization  of  ideas  is  needed 
and  it  is  hoped  that  a  plan  of  liberal  cooperation  between  all  en- 
gineering organizations  may  result  therefrom. 

The  writer  was  instructed  by  President  Main  to  communicate 
with  all  Sections  and  to  request  that  each  Section  suggest  a  repre- 
sentative to  serve  on  a  Committee  of  our  Society  similar  in  form 
and  scope  to  that  of  the  A.  S.  C.  E.  Will  you,  therefore,  pleas? 
take  up  this  matter  with  your  Section  and  make  an  early  recom- 
mendation. It  is  advisable  that  each  Section  be  represented  by  a 
member  particularly  interested  in  this  undertaking  as  it  is  expected 
to  have  far-reaching  effects  upon  the  development  of  our  Society. 
In  addition  to  one  representative  from  each  Section  the  President 
will  appoint  a  number  of  members  at  large  and  if  you  have  any 
names  to  suggest  they  will  be  appreciated. 

It  is  proposed  that  an  early  meeting  in  the  fall  will  be  called  at 
some  central  point  to  discuss  the  work,  and  while  not  yet  authorized 
to  guarantee  the  payment  of  mileage  to  delegates,  the  writer  feels 
confident  that  sufficient  funds  will  be  available  for  this  purpose. 

Hoping  to  hear  from  you  at  an  early  date,  I  am. 
Very  truly  yours, 

L.  C.  MABBtlBG. 

In  this  connection  it  will  be  of  interest  to  learn  that  the 
American  Institute  of  Mining  Engineers  has  also  decided  to 
appoint  a  similar  committee.  Three  of  the  four  Founder 
Societies  have  now  taken  action  in  this  matter.  It  is  to  be 
hoped  that  other  societies  of  national  character  and  also  local 
societies  will  provide  for  similar  discussions,  as  only  in  this 
manner  can  the  best  results  of  this  important  movement  be 
secured. 
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Captain  May  Forfeited  Life  in  Testing  Oils 

The  notice  of  the  death  of  Capt.  0.  J.  May  of  Chicago, 
Mem.Am.Soe.M.E.,  an  officer  of  the  Equipment  Division  of 
the  Signal  Corps,  which  appeared  on  p.  573  of  The  Journal 
for  July  1918,  is  supplemented  by  the  following  news  item, 
■which  states  that  in  consequence  of  the  severe  strain  to  which 
he  was  subjected  while  conducting  a  65-hour  test  of  a  new  oil 
for  lubricating  air  engines,  his  death  is  held  olHcially  to  be  in 
the  line  of  duty. 

The  new  oil  is  the  result  of  a  problem  worked  out  with  great 
•care  by  officers  of  the  Signal  Corps  in  connection  with  the  de- 
velopment of  the  Liberty  engine.  At  first  it  was  believed  that 
castor  oil  must  be  used,  or  at  least  a  blend  of  castor  oil  and 
some  mineral  oil.  There  seems  to  have  been  no  definite  de- 
termination among  the  aircraft  organizations  of  the  Allies  as 
to  what  kind  of  oil  should  be  used. 

The  character  of  the  lubricating  oil  of  the  air  engine  is  of 
the  greatest  importance,  as  the  efficiency  of  the  engine  under- 
lies the  work  of  the  airman,  and  his  life  often  depends  on  its 
quality. 

It  was  figured  out  that  5,000,000  gallons  of  castor  oil  at 
$.3  a  gallon  would  be  required  for  our  air  service,  and  that 
quantity  was  not  in  existence.  The  Signal  Corps  then  went  to 
work  on  a  blended  mineral  oil  to  cost  75  cents  a  gallon. 

Captain  May  was  set  to  the  task  of  testing  this  oil  and  others 
on  ranning  engines.  In  25  days  he  made  37  tests  on  as  many 
engines,  where  five  tests  a  week  was  regarded  as  all  that  any 
one  could  do.  Every  oil  was  analyzed,  weighed  and  measured 
before  and  after  the  ran  of  each  engine. 

Captain  May  was  exhausted  when  he  had  completed  these 
tests.  He  then  set  to  work  to  make  an  altitude  test  in  an  air- 
tight building  with  the  air  in  it  partly  exhausted  and  kept  in 
that  state  to  simulate  the  atmosphere  at  high  altitudes.  The 
Captain  ran  several  of  these  tests  and  made  one  of  65  hours' 
duration.  He  stood  at  watch  without  leaNong  the  work  all  that 
time  and  duly  recorded  his  data. 

The  strain  on  Captain  May's  ^'itality  was  too  great,  and 
when  a  few  days  later  he  went  on  an  inspection  trip  he  caught 
cold  in  a  heavy  storm.  He  died  at  Takoma  Park,  Md.,  near 
Washington,  on  May  22.  His  work  has  provided  the  Aiiny 
and  Navy  aviation  services  with  a  lubricating  oil  of  the  best 
quality  at  a  cost  one-fourth  of  what  was  estimated,  and  it  is 
calculated  he  saved  the  Government  fully  $11,000,000.  One 
feature  of  the  tests  of  this  oil  is  the  fact  that  half  of  the  quan- 
tity used  may  be  cleaned  and  used  over  again.  {New  York 
Times,  August  14,  1918,  p.  18) 

A.S.M.E.  Member  Cited  for  Bravery 

Captain  Horace  L.  Smith,  Jr.,  Mem.Am.Soe.M.E.,  has  been 
cited  for  bravery  in  action,  along  with  his  entire  company. 
Captain  Smith  is  in  command  of  Co.  D,  First  Engineers,  and 
distinguished  himself  in  battle  at  Cantigny  which  the  Ameii- 
cans  captured  and  held  against  superior  enemy  forces.  Captain 
Smith's  company  lost  45  men  and  two  officers,  killed  during 
the  action. 

The  Firet  Engineers  is  a  jDart  of  the  First  Division,  Regular 
Army,  commanded  by  Major  General  Bullard.  The  citation 
of  bravery  read  as  follows: 

"  Although  handicapped  at  the  beginning  of  the  action  by 
the  loss  of  two  officers  killed  and  one  wounded,  nevertheless,  it 
carried  out  its  mission  in  a  highly  efficient  and  satisfactory 
manner;  in  addition  to  its  duties  as  an  engineer  company,  it 
acted  as  an  infantry  reinforcement,  and  during  the  three  days 
suffered  severely  in  killed  and  wounded." 


Captain  Smith  was  recommended  for  the  citation  for  bravery 
in  battle  by  the  non-commissioned  officers  of  his  command, 
who  declared  that  they  were  proud  to  serve  under  him. 

Lieutenant-Colonel  Parsons  Now  in  Command 
of  the  Eleventh  Engineers 

Lieut-Col.  Wm.  Barclay  Parsons  has  recently  been  placed 
in  command  of  the  Eleventh  Regiment  of  Engineers,  now  in 
I'rance  for  over  a  year.  Previous  to  entering  the  war  Colonel 
Parsons  had  held  the  rank  of  brigadier  general  and  chief  of 
engineers  with  the  New  York  National  Guard.  He  was  chief 
engineer  of  the  Rapid  Transit  Commission  of  New  York  from 
1894  to  1905;  a  member  of  the  Isthmian  Canal  Commission, 
1904;  advisory  engineer  of  the  Royal  Commission  on  London 
Traffic,  1904;  member  of  the  Board  of  Consulting  Engineers, 
Panama  Canal,  1905.  He  has  been  a  trustee  of  Columbia 
University  since  1897,  having  been  graduated  in  1879,  and  is 
the  holder  of  several  degrees.  He  is  a  member  of  the  American 
Society  of  Civil  Engineers,  the  Institution  of  Civil  Engineers, 
Great  Britain,  Societe  des  Ingenieurs  Civils  de  France,  and 
has  written  several  books  and  papers  on  engineering  subjects. 

In  May  1917  Mr.  Parsons  received  a  commision  as  major 
and  on  the  14th  of  the  same  month  sailed  for  France  on  a 
special  mission  for  the  Government  to  look  over  the  railroads 
of  that  country. 

Navy  Factory's  Year  Record  in  Building 
Flying  Boats 

It  is  a  pleasure  to  publish  the  following  information  relative 
to  the  accomplishments  of  one  of  the  members  of  the  Society: 

On  July  27,  the  anniversary  of  the  date  on  which  the  build- 
ing of  the  naval  aircraft  factory  at  Philadelphia  was  author- 
ized. Rear  Admiral  Taylor,  Chief  of  the  Bureau  of  Construc- 
tion and  Repair,  which  built  and  operates  the  plant,  reported 
to  Secretary  Daniels  the  satisfactory  record  made  in  its  erec- 
tion and  operation,  under  the  direction  of  its  manager,  Naval 
Constructor  F.  G.  Coburn,  Mem.Am.Soe.M.E.  In  recognition 
of  this,  the  Secretary  addressed  a  letter  to  Naval  Constructor 
CobuTO,  as  follows : 

"  The  department  desires  to  express  its  appreciation  of  your 
ability  shown  in  organizing  the  naval  aircraft  factory  and 
bringing  it,  as  its  manag'er,  to  its  present  state  of  efficiency. 
One  year  ago  the  construction  of  the  naval  aircraft  factory 
was  authorized  by  the  department,  and  you  were  detailed  as 
its  manager.  This  factory  has  been  built  in  accordance  with 
plans  prepared  by  you,  and  the  records  show  that  foi-ms  for 
the  first  flying  boat  were  laid  October  12,  while  the  building 
was  not  completed  until  November  28.  The  first  flying  boat 
was  given  its  successful  trial  flights  on  March  27,  1918,  and 
since  that  date  a  steadily  increasing  rate  of  production  has 
been  observed.  It  is  noted  that  the  first  order  for  50  large 
flying  boats  has  been  completed  and  the  greater  part  are  now 
flying  over  British  waters. 

"  It  is  believed  that  the  creation  in  the  space  of  one  year-  of 
one  of  the  largest  aircraft  factories  in  the  country  stands  as  a 
conspicuously  successful  example  of  the  Navj^'s  preparation 
for  war." 

The  contract  for  the  aircraft  factory  was  awarded  August 
6,  1917,  and  work  was  begun  on  the  same  day.  The  original 
factory  had  a  floor  space  of  160,000  sq.  ft.  An  extension, 
which  will  give  an  added  space  of  55,400  sq.  ft.,  was  begun 
on  February  26,  1918,  and  is  now  practically  completed. 
{Official  Bulletin,  July  27,  1918,  p.  5) 


AMONG    THE    LOCAL   SECTIONS 


THE  four  years'  work  of  the  Committee  on  Local 
Sections,  first  as  a  special  committee  of  the  Society 
and  now  recently  as  a  standing  committee  of  admin- 
istration and  one  of  the  six  fundamental  committees  of  our 
organization,  demonstrates  the  value  of  Local  Sections  as  an 
agency  for  furthering  the  several  phases  of  the  Society's  work 
and  for  reaching  the  individual  member  and  rendering  him 
effective  service. 

However,  there  has  been  one  limiting  factor — the  number 
of  the  Sections  which  have  been  established.  In  certain  cen- 
ters, such  as  Boston,  Chicago  and  St.  Louis,  Local  Sections 
of  our  members  have  been  operating  for  some  years,  and  mem- 
bers residing  in  these  centers  have  secured  all  the  advantages 
which  come  from  the  Local  Sections  organization,  whereas 
members  in  other  large  centers  where  Sections  have  not  yet 
been  established,  such  as  Pittsburgh  and  Cleveland,  have  not 
secured  these  advantages.  In  no  two  local  centers  has  there 
been  similarity  of  conditions,  so  that  the  matter  of  establishing 
a  Local  Section  has  been  a  problem  unto  itself  in  each  place, 
and  organization  of  local  members  has  only  come  about  when 
all  concerned  have  been  convinced  of  the  advantages  and  when 
the  local  members  themselves  have  decided  upon  utilizing  their 
initiative  in  requesting  organization. 

This  latter  is  the  determining  factor  in  the  progress  of  the 
local  sections  movement  in  all  societies  and  precludes  any  un- 
due stimulation  of  the  movement  on  the  part  of  the  governing 
bodies  or  any  committees  at  headquarters  of  the  national  socie- 
ties. Therefore,  if  the  progress  of  organization  into  local 
groups  has  been  slow  in  some  desirable  territories,  it  has  been 
on  account  of  the  fact  that  the  local  members  have  for  some 
reason  or  other  deemed  it  wise  to  defer  organization. 

Now,  however,  comes  a  turning  point  in  the  history  of  the 
Local  Sections  and  a  new  factor  is  introduced  into  the  equation 
which  requires  local  members  to  review  their  local  conditions, 
especially  in  relation  to  the  existing  local  societies  and  to 
determine  upon  a  manner  of  organization.  The  Committee  on 
Loesd  Sections  becomes  one  of  the  six  main  committees  of  the 
Society;  the  Local  Sections  organization  therefore  becomes 
constitutionally  one  of  the  supporting  pillars  of  the  Society. 
It  is  no  longer  a  question  of  whether  or  not  it  is  desirable  for 
the  Society  to  encourage  Local  Sections;  it  becomes  imperative 
that  the  Society  have  Local  Sections  to  continue  to  function. 

This  condition  of  things  has  not  been  brought  about  suddenly 
by  constitutional  amendment  produced  autocratically,  but  is 
merely  the  outcome  of  a  number  of  tendencies  extending  over 
as  many  years  as  the  Local  Sections  organization  has  been  in 
existence;  and,  furthermore,  these  tendencies  have  not  all  been 
proposed  by  the  Local  Sections  themselves — they  have  been 
originated  by  the  central  committee  of  the  Society  which  has 
long  since  recognized  the  coming  of  the  new  order  of  things. 

For  five  years  decentralization  in  government  has  been  under 
discussion  in  the  councils  of  our  organization,  with  such  suc- 
cess that  the  latest  proposed  amendment  to  the  Constitution 
means  a  marked  step  in  this  direction.  It  will  be  but  a  short 
while  before  such  decentralization  is  completely  accomplished 
and  the  power  of  government  placed  in  the  hands  of  the  entire 
membership  forever. 

If  the  constitutional  amendment  securing  this  decentralized 
government  goes  into  effect  next  spring,  and  its  execution 
should  be  placed  in  the  hands  of  the  Local  Sections,  the  ele- 
ments in  the  Local  Sections  organization  heretofore  not  at 
all  similar  by  virtue  of  the  unique  set  of  conditions  in  each 
Section  center  will  need  coordination.     And,  as  already  men- 


tioned, some  of  the  centers  where  Sections  do  not  exist,  but 
where  the  local  membership  is  strong,  must  be  brought  into 
committee  relations  and  the  whole  Local  Sections  organization 
must  be  well  rounded  out  so  that  all  disparities  are  removed 
and  the  new  machinery  of  government  can  be  started  up 
smoothly. 

Incidentally,  for  some  time  there  has  been  discussion  regard- 
ing the  desirability  of  completely  coordinating  all  organized 
groups  of  engineers  of  whatever  kind  for  the  purpose  of 
securing  for  engineers  the  voice  in  the  community  to  which 
they  are  entitled.  A  rounding  out  of  the  local  sections  or- 
ganization of  the  national  societies  such  as  we  are  about  to. 
accomplish  in  our  own  Society  will  go  a  long  way  toward 
rendering  such  a  unification  of  engineering  society  activities 
effective. 

The  Committee  on  Local  Sections  foresees  a  large  amount  of 
work  in  bringing  its  organization  to  a  condition  of  inclusion  of 
all  localities,  but  this  can  be  very  much  simplified  if  the 
fuU  cooperation  of  the  local  center  is  secured  in  each  case. 
A  certain  amount  of  uniformity  is  necessary  in  the  organiza- 
tion of  Sections,  but  the  difference  of  local  conditions  must  of 
course  be  realized.  The  following  thoughts  regarding  Local 
Sections  and  local  societies  might  be  advanced  at  this  time: 

The  basis  of  social  relations  is  the  community,  in  which  the 
engineer  is  one  of  the  elements.  The  fundamental  organization 
of  engineers  in  the  community  is  the  local  engineering  society 
which  includes  in  its  membership  all  engineers  of  whatever 
training  or  experience,  or  in  whatever  field  of  work.  Through 
this  organized  local  society  the  engineers  have  their  voice  in 
the  affairs  of  the  commimity.  The  local  society  may  be  large 
enough  to  render  it  desirable  to  sectionalize  its  activities  into 
civil,  mining,  mechanical,  electrical  or  other  engineering.  How- 
ever that  may  be,  the  local  society  still  remains  the  unit  and 
so  long  as  the  engineer  continues  to  reside  in  the  community 
he  secures  his  voice  in  its  engineering  affairs  through  the 
medium  of  his  local  society.  That  is  all  he  requires  and  that 
secures  for  him  his  recognized  standing.  Therefore,  the  local 
society  must  be  regarded  as  paramount  in  engineering  or- 
ganizations. 

The  limit  of  usefulness  of  the  local  society  to  the  individual 
member  is  reached,  however,  when  he  removes  from  the  com- 
munity and  establishes  himself  in  another  territory.  He  must 
make  entirely  new  connections  and  must  bide  his  time  for  his 
standing  in  a  new  community  to  be  recognized.  There  is  also 
another  limit  of  usefulness  of  the  local  society  in  its  relation 
to  the  engineer  at  large  and  to  the  public :  the  local  society 
specializes  in  local  conditions  and  confines  its  interest  to  such 
conditions.  Its  meetings  are  usually  limited  in  attendance  and 
its  publications  have  only  a  small  circulation,  and,  except  in  a 
few  special  cases,  its  influence  does  not  extend  very  far  beyond 
its  center  of  operations. 

Here  is  where  the  utility  of  the  national  society  comes  in. 
It  secures  for  its  members  a  national  and  sometimes  interna- 
tional connection,  so  that  the  limitation  of  community  residence 
is  entirely  removed.  Its  meetings  and  publications  are  na- 
tional and  international  in  scope,  so  that  its  influence  through 
these  media  is  practically  universal. 

The  connection  between  the  local  and  national  societies  is 
established  in  the  following  manner:  The  activities  of  the  na- 
tional society  are  supported  entirely  by  individual  members, 
who  are,  in  turn,  usually  members  of  local  societies;  and  so, 
while  the  fields  of  operations  of  local  societies  and  national 
societies  are  entirely  separate  and  distinct,  the  agents  perform- 


796 


September 
191S 


SOCIETY  AFFAIRS 


797 


ing  these  operations  are  one  and  the  same.  The  two  kinds 
of  organizations  therefore  become  inseparable  and  interde- 
pendent. 

It  is  not  necessary  to  justify  further  the  existence  of  both 
organizations  and  the  above  comparison  has  been  made  merely 
to  introduce  the  idea  by  which  our  own  Local  Sections  or- 
ganization and  the  local  societies  may  be  brought  up  to  the 
point  of  active  cooperation  and  complete  coordination. 

In  practically  every  center  in  which  we  have  a  Local  Sec- 
tion there  is  a  local  society,  and  it  is  the  business  of  our  section 
to  preach  the  gospel  that  that  society  is  the  authority  in  the 
community. 

In  centers  where  we  have  no  Local  Sections  there  is  usually, 
likewise,  a  local  society  and,  bearing  in  mind  that  in  all  such 
centers  we  need  organization  and  government,  our  local  mem- 


bers should  take  the  initiative  and  open  up  negotiations  with 
the  local  society  with  a  view  to  determining  how  our  members 
may  organize  and  work  for  the  government  of  the  national 
society  without  detracting  from  the  autonomy  of  the  local 
society. 

Behind  the  whole  organization  movement  of  which,  of  course, 
our  Society  is  but  a  small  part,  there  is  the  great  incentive  that 
there  remains  an  army  of  engineers  in  this  country  who  have 
not  yet  responded  to  any  calls  for  organization  to  secure  for 
the  engineer  the  recognition  in  public  life  which  he  merits. 
The  engineering  profession  is  lacking  in  missionaries — the  men 
who  will  emerge  from  the  natural  conservatism  which  is  in- 
herent to  their  professional  training  and  who  will  blaze  the 
way  into  the  halls  of  community  government  in  which  the 
engineer  has  so  far  been  conspicuous  by  his  absence. 


SECTIONS   REPORTS   AND   PROGRESS   FOR  THE   YEAR 


ALTHOUGH  in  a  few  cases  the  war  seriously  upset  the 
jilans  of  the  executive  committees  for  the  season  just 
c  losed,  nevertheless  on  the  whole  the  committees  were 
able  to  maintain  the  development  of  the  Sections  organization 
and  to  carry  out  a  progressive  year's  work.  Naturally  the  meet- 
ings have  changed  in  character  somewhat  and  in  a  number  of 
instances  committees  were  called  upon  to  till  programs  quickly ; 
many  war  subjects  and  war  speakers  have  been  introduced  and 
much  valuable  information  upon  war  topics  brought  out  at  the 
meetings. 

In  the  last  issue  of  The  Journal  were  listed  the  more  impor- 
tant papers  contributed  by  the  Sections.  Some  of  these  papers 
have  already  been  published  and  others  appear  in  this  issue. 
While  it  is  not  yet  possible  to  publish  all  the  papers  received 
and  while  it  is  likewise  not  yet  possible  to  publish  material 
immediately  upon  receipt,  still  the  Publication  and  Papers 
Committee  is  alive  to  this  condition  and  is  considering  ways 
and  means  of  remedying  it,  so  that  the  Sections  may  receive 
the  prominence  in  the  publications  which  their  large  contribu- 
tions to  the  activities  of  the  Society  merit.  Many  of  the  papers 
presented  before  Sections  are  given  in  collaboration  with  local 
societies,  and  if  the  local  society  issues  a  publication,  the  paper 
appears  in  good  season  in  the  local  journal.  What  we  want 
is  some  arrangement  whereby  simultaneous  publication  of 
Local  Sections  papers  may  be  made  in  the  local  journal  and  in 
the  national  journal,  and  then  the  interests  of  both  societies 
will  be  best  served. 

The  new  executive  committees,  wliich,  under  the  present 
method  of  government  of  Sections,  assume  office  on  July  1, 
are  taking  the  opportunity  afforded  by  the  out-of-season  period 
to  familiarize  themselves  with  the  duties  of  their  office  and 
of  laying  their  plans  for  the  next  year's  work.  In  many  cases 
the  committees  have  already  had  their  organization  meetings. 
The  transfer  of  records  from  the  old  to  the  new  officers  is  now 
made  in  a  very  simple  manner  thiough  the  medium  of  what 
are  called  Section  record  books — loose-leaf  binders  with  stan- 
dard sheets  which  have  been  issued  to  each  Section  by  the 
Committee  on  Local  Sections  and  which  contain  just  the  iu- 
foi-mation  the  chairmen  and  secretaries  require  in  discharging 
their  duties  of  office.  This  simple  method  saves  a  great  deal  of 
time  when  the  personnel  of  the  committee  changes. 

The  thanks  of  the  Society  and  of  the  members  at  large 
should  be  duly  extended  to  the  executive  committees  whose 
terms  of  office  have  just  expired  for  the  personal  time  they 
have  devoted  and  the  labor  they  have  spent  in  continuing  and 
fostering   this   fundamental   activitv.      The   amicable   relations 


with  local  societies  and  with  local  groups  of  other  national 
societies  which  were  universally  enjoyed  by  our  Society  are  the 
subject  of  comment  by  all,  and  these  relations  are  entirely  due 
to  the  fine  spirit  with  which  the  local  committees  have  carried 
on  their  voluntary  work. 

As  in  previous  years,  the  committees  going  out  of  office  have 
been  requested  for  brief  reports  of  their  activities  for  the  year 
for  publication  in  The  Journal.  Not  all  of  these  reports  have 
yet  come  to  hand,  which  is  natural  considering  the  heavy  calls 
upon  the  time  of  every  one.  Those  which  have  been  received, 
however,  are  imblished  in  abstract  below. 

ATLANTA 

The  Section  has  contiuued  to  meet  with  the  AtKliated  Techuical 
Societies  of  the  City  of  Atlanta. 

It  was  decided  early  in  the  year  to  hold  meetings  monthly  and 
have  a  paper  upon  an  appropriate  subject  presented  at  each  meet- 
ing. This  program  was  not  quite  carried  out,  however,  owing  to 
the  war  conditions. 

The  engineering  paper  of  the  year  was  entitled.  The  Effect  of 
Fuel  Economy  of  Different  Arrangements  of  Baffles  in  Boiler 
Tubes,  by  Mr.  W.  G.  Eager. 

Oscar  Elsas. 
Section  Chairmnn. 


BALTIMORE 

Six  meetings  were  held  this  season,  one  being  of  the  nature  of  a 
symposium  of  engineering  problems  of  the  canning  industry. 

At  the  November  meeting  a  notable  paper  was  read  by  Mr.  W. 
I>.  De  Baufre  of  the  U.  S.  Naval  Engineering  Experiment  Station 
on  the  subject  of  Evaporation.  Professor  Christie,  at  the  same 
meeting,  discussed  the  question  of  Municipal  Ownership  of  Public 
Utilities. 

At  the  May  22,  1918,  meeting  M.  W.  H.  Blood,  of  the  American 
International  Shipbuilding  Corporation,  read  a  paper  entitled  Hog 
Island  Shipyard ;  the  Greatest  in  the  World. 

Wm.  W.  Varney. 

Section   Chnirmnn. 


BIRMINGHAM 

The  Section  retained  its  affiliation  with  the  Alabama  Technical 
Association,  which  includes  all  members  of  the  national  engineer- 
ing societies  residing  in  the  state  of  Alabama. 

Five  meetings  were  held,  at  three  of  which  phases  of  the  war 
situation  were  discussed.  The  May  16,  1918,  meeting  was  an  all- 
day  joint  meeting,  at  which  Secretary  Rice  was  present. 

.T.  H.  Klinck. 
Section  Chairman. 
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BOSTON 

During  the  year  the  Boston  Section  held  six  regular  meetings  in 
addition  to  the  Annual  Dinner  and  a  joint  meeting  with  the 
A.I.E.E.  Section.     All  these  meetings  were  duly  reported  in  The 

JOtlBNAL. 

The  Annual  Dinner  of  the  combined  engineering  societies  was 
held  on  April  30,  and  among  the  gentlemen  who  spoke  were :  Alfred 
D.  Flinn,  Secretary  of  the  Engineering  Council,  who  dealt  with  the 
Work  of  the  Council ;  and  W.  H.  Blood,  Jr.,  of  the  American  In- 
ternational Shipbuilding  Corp.,  who  delivered  a  lecture  on  Hog 
Island,  the  Greatest  Shipyard  in  the  World.  Short  addresses  on 
subjects  of  the  day  were  given  by  Major-General  H.  F.  Hodges,  in 
command  at  Camp  Devens.  and  Major  Andrew  J.  Peters,  of  Boston. 
Motion  pictures  were  also  showu  illustrating  the  adaptability  of  a 
new  i-udder  which  has  been  perfected  by  H.  O.  Westendarp,  of  the 
General  Electric  Company. 

The  Annual  Meeting  of  the  Section  took  place  at  the  Engineers' 
Club  on  the  evening  of  May  29.  Dr.  Charles  H.  Eaton  of  the 
Shipping  Board,  Emergency  Fleet  Corp.,  delivered  an  address  on 
America  at  the  Gateway  of  Destiny. 

No  meetings  have  been  planned  for  the  summer  months. 

A.    C.    ASHTON, 

Section  Chairman. 


BUFFALO 

The  Section  has  continued  as  an  affiliated  branch  of  the  Engi- 
neering Society  of  Buffalo  ami  has  passed  through  its  seventh 
season  successfully. 

The  local  society  held  a  large  number  of  meetings,  many  upon 
mechanical  engineering  subjects,  all  of  which  have  been  recorded 
in  The  Journal  from  time  to  time. 

The  new  committee  Is  a  very  active  one  and  prospects  for  the 
coming  year  are  exceedingly  good.  The  committee  already  has 
some  good  papers  in  prospect. 

F.  E.  Caeduxlo, 

Section  Chairman. 


CHICAGO 

On  October  24  a  meeting  of  the  executive  committee  was  held 
with  the  Sections  Committee  who  were  visiting  Chicago,  and  the 
question  of  cooperation  with  other  societies  in  Chicago  was  dis- 
cussed, which  resulted  in  a  movement  to  hold  joint  meetings  with 
the  Western  Society  of  Engineers  and  the  Chicago  Section  of  the 
American  Institute  of  Electrical  Engineers. 

The  first  regular  meeting  was  held  on  November  10  in  connec- 
tion with  the  Council  Meeting,  and  was  attended  by  some  ISO 
members  and  guests.  The  address  was  given  by  Lieut.-Col.  Peter 
Junkersfeld  on  Cantonment  Construction. 

Three  such  meetings  have  been  held,  two  in  the  rooms  of  the 
Western  Society  and  one  in  connection  with  the  meeting  of  the 
National  Society  for  the  Promotion  of  Engineering  Education,  at 
Northwestern  University.  At  the  Grst,  Mr.  C.  F.  Kettering  spoke 
on  the  Development  of  the  Internal-Combustion  Engine,  and  at 
the  second,  Messrs.  Berg  and  Morgan  presented  papers,  the  first 
on  The  Future  Pos.sibilities  of  Steam  Economy,  the  second  on 
Modera  Condenser  Practice. 

The  meeting  at  Northwestern  University  was  on  the  subject  of 
Technical  Training  for  the  War  and  After,  and  Included  short  ad- 
dresses on  Present  Needs  of  Industry,  The  Future  Outlook,  The 
Nature  of  Training  Which  Should  Be  Given,  and  The  Employment 
of  Women  Workers  in  War  Industries. 

The  March  meeting  of  the  Section  took  up  the  question  of  the 
fuel  situation  and  addresses  were  given  by  Joseph  Harrington  and 
by  Prof.  H.  H.  Stoek.  Prof.  Stock  spoke  on  the  question  of  Fuel 
Storage,  and  Mr.  Harrington  outlined  the  fuel  situation  and  ad- 
vocated a  system  of  power-plant  regulation  such  as  is  now  being 
put  in  force  by  the  Fuel  Administration. 

A  short  meeting  held  in  May  was  addressed  by  John  Erickson, 
City  Engineer,  who  presented  a  paper  on  the  New  North-Side 
Tunnel  and  the  Mayfair  Pumping  Station  of  the  City  Water 
Works. 

Auxiliary  activities  of  the  Section  during  the  year  have  been 
cooperation  in  the  sending  out  of  notices  for  the  Government  of 
requirements  of  engineers  for  Signal  Corps  Service,  for  the  Re- 
frigeration Regiment,  for  Submarine  Service,  and  for  the  Ordnance 
Department. 


The  Section  has  also  cooperated  in  the  sale  of  the  bonds  of  the 
Third  Liberty  Loan,  and  has  joined  with  the  other  local  sections 
and  local  societies  of  Chicago  in  establishing  the  War  Committee 
of  Technical  Societies  which  is  now  issuing  bulletins  on  Govern- 
ment needs,  is  cooperating  with  the  State  Fuel  Administration  in 
the  power-plant  census,  and  has  held  one  popular  summer  meeting 
at  which  some  600  were  present,  addressed  by  S.  J.  Duncan  Clarke 
on  The  Present  War  Situation  in  France. 

A.  D.  Bailey, 
Section  Chairman. 


CINCINNATI 

On  October  IS,  1917,  Mr.  F.  O.  Clements  addressed  a  joint  meet- 
ing of  this  Section  with  the  Engineers'  Club  of  Cincinnati  on  the 
Research  Laboratory  Applied  to  Industry.  A  brief  abstract  of 
this  paper  appeared  in  the  December  1917  issue  of  The  Joubnal. 

Mr.  J.  E.  Freeman  was  the  speaker  at  the  February  21  meeting 
and  had  for  his  .subject  the  Construction  of  Concrete  Ships  and 
Barges. 

A  joint  meeting  with  the  Engineers'  Club  was  held  on  the  after- 
noon and  evening  of  March  21,  191S.  The  afternoon  session  began 
at  2 :30  and  was  presided  over  by  George  W.  Galbraith.  Mr. 
Henry  Ritter,  general  superintendent  of  the  Lunkenheimer  Co., 
spoke  on  Shop  Kinks,  and  the  paper  was  discussed  by  A.  Wood  of 
the  Niles  Tool  Works  Co.,  Hamilton,  and  George  Langen  of  the 
Cincinnati  Planer  Co.  The  second  paper,  on  The  Economic  Use 
of  Coal  by  Communities,  was  delivered  by  Prof.  John  T.  Faig  and 
was  illustrated  by  lantern  slides. 

The  evening  ses.sion  was  presided  over  by  the  president  of  the 
Engineers'  Club.  Mr.  C.  U.  Carpenter,  vice-president  and  manager 
of  works  of  the  Recording  &  Computing  Machines  Co.,  Dayton. 
O.,  spoke  of  the  training  of  some  thousands  of  women,  who  had 
had  no  previous  training  In  mechanical  lines,  for  the  manufacture 
of  time  fuses  for  Russian  shrapnel. 

At  the  meeting  on  May  11  the  guest  of  honor  was  Secretary 
Calvin  W.  Rice,  who  delivered  an  inspiring  address  on  the  activities 
of  the  Society.  Mr.  F.  A.  Geier  and  Mr.  George  W.  Galbraith 
also  gave  short  talks. 

An  automobUe  trip  to  Dayton.  O.,  was  arranged  for  the  members 
of  the  Section  on  May  25  and  the  party  was  given  special  permis- 
sion to  visit  the  famous  Wilbur  Wright  Aviation  Field  near  Day- 
ton. During  the  afternoon,  members  were  given  an  opportunity  to 
inspect  the  plants  of  the  Dayton-Wright  Aeroplane  Co.  and  the 
Recording  &  Computing  Machines  Co.,  the  latter  of  which  firms 
has  accomplished  much  in  its  rapid  and  efficient  method  of  train- 
ing women  for  industr.v. 

In  response  to  a  resolution  offered  by  Dean  M.  E.  Cooley  of  the 
University  of  Michigan  before  the  Detroit  Section,  a  committee 
was  appointed  by  the  chairman  of  the  Cincinnati  Section  on  the 
intensive  training  of  women  for  industry,  consisting  of  the  fol- 
lowing :  George  Langen,  J.  B.  Doan  and  R.  T.  Hazleton.  Through 
the  efforts  of  this  committee  an  intensive  course  In  mechanical 
drawing  was  begun  at  the  Ohio  Mechanics'  Institute,  Cincinnati, 
on  June  24.  About  forty  young  women  presented  themselves  for 
this  work  and  a  number  of  them  are  now  taking  the  places  of  men 
who  have  been  called  to  the  Service.  It  Is  the  intention  of  the 
committee  to  continue  its  work. 

G.  W.  Galbraith, 

Section  Chairman. 


CONNECTICUT 

The  Connecticut  Section,  which  was  organized  last  year  with  five 
Branches  at  New  Haven,  Hartford,  Bridgeport,  Waterbury  and 
Meriden,  respectively,  has  passed  through  a  successful  season 
although  all  Branches  have  not  been  uniformly  active. 

It  is  felt  that  the  work  of  the  Section  has  been  of  service  to 
engineers  of  the  state  and  that  as  the  organization  develops  this 
work  will  be  enhanced  in  value. 

The  Connecticut  plan  provides  for  fall  and  spring  meetings  at 
New  Haven  and  additional  meetings  at  each  of  the  Branches  from 
time  to  time.     Such  meetings  have  been  held  this  year. 

Reports  from  all  Branches  have  not  yet  come  to  hand,  but  the 
following  typical  report  has  been  received  from  the  Bridgeport 
Branch  : 

The  Bridgeport  Branch  of  the  Connecticut  Section  has  been 
cooperating  with  the  other  Branches  in   the   state,  copies  of  the 
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minutes  of  all  executive  meetings  having  been  exchanged.  They 
have  also  worked  jointly  with  the  New  York  Section  and  have 
been  represented  in  the  United  Engineers'  Sessions  in  New  York 
City,  and  also  on  the  Mayor  of  New  York's  special  sessions  for 
the  Allied  Engineering  Societies,  which  had  mainly  to  do  with 
labor  problems  appertaining  to  mechanical  engineering  work.  The 
Branch  was  also  represented  at  a  banquet  given  in  honor  of  the 
British  Labor  Commission  in  New  York. 

The  general  meeting  held  on  April  24,  191S,  was  most  success- 
ful. This  being  a  banner  occasion,  almost  the  entire  membci-- 
ship  was  present.  The  combined  meeting  held  on  June  21  with 
the  Bridgeport  Manufacturers'  Association  and  Chamber,  of  Com- 
merce was  a  particularly  happy  thought  on  the  part  of  President 
Bilton,  of  the  Manufacturers'  Association.  This  last  general  meet- 
ing was  a  most  successful  affair  and  the  papers  read  on  the  Con- 
servation of  Fuel  will  become  a  guide  for  carrying  on  this  work. 

Papers  have  not  been  as  numerous  as  had  been  hoped  possible 
but  have  been  valuable,  bearing  on  the  subject  of  gages. 

Hekry  B.  Sabgent, 
Executive  Committee  Chairman. 


DETROIT 

Meetings  of  the  Section  are  now  being  held  in  cooperation  with 
the  local  sections  of  other  societies  and  with  the  Detroit  Engineers' 
Society  in  the  rooms  of  the  Chamber  of  Commerce. 

The  National  Committee  on  Local  Sections  visited  Detroit  on 
October  25,  1917,  when  a  few  select  brief  papers  were  presented 
on  primary  topics. 

The  annual  meeting  was  held  on  May  5,  1918,  in  conjunction 
with  the  Detroit  Engineering  Society.  Important  resolutions  by 
Dean  Cooley  on  the  training  of  women  for  drafting-room  work  were 
adopted  and  transmitted  to  all  engineering  organizations. 

The  Detroit  Section  is  looking  fonvard  with  a  great  deal  of 
anticipation  to  the  coming  of  the  Society  to  the  city  in  the  spring 
of  next  year  and  is  already  beginning  to  make  arrangements  for 
the  distinguished  guests. 

G.    W.   BiSSELI., 

Section  Cliiiirinun. 


ERIE 

The  Erie  Section  has  continued  its  cooperation  with  the  Engi- 
neers' Society  of  Northwestern  Pennsylvania  and  held  a  joint  meet- 
ing with  the  society  on  November  13,  1!)17.  On  May  .3,  1918, 
Mr.  James  Burke  presented  a  paper  on  The  Consen'ation  of  Fuel. 
The  Section  is  still  a  young  one,  having  only  just  passed  through 
its  second  year  of  operation  and  that  under  the  exceptional  con- 
ditions of  war. 

J.  F.  Wadswobth, 

Section  Chairman. 


INDIANAPOLIS 

The  Indianapolis  Section  has  been  cooperating  with  the  Indiana 
Engineering  Society,  the  local  section  of  the  A.  I.  E.  E.,  and  the 
local  Chamber  of  Commerce. 

An  important  joint  meeting  was  held  on  June  25  of  this  year 
at  which  a  number  of  papers  of  local  and  general  interest  were 
presented. 

One  other  meeting  was  held  on  November  7,  1917,  and  was  duly 
reported  in  The  Joubnal. 

A  symposium  on  Fuel  Conservation  was  held  on  May  10,  1918. 
Secretary  Rice  gave  an  address  on  The  Relation  of  the  National 
Society  to  the  Section  and  the  Relation  of  the  Engineer  to  the  War. 

W.  H.  Insley, 
Section  Chairman. 


LOS  ANGELES 

The  Section  has  been  cooperating  with  the  joint  technical 
societies  of  Los  Angeles,  which  have  been  holding  luncheon  meet- 
ings throughout  the  year  at  which  short  talks  have  been  given  by 
speakers  furnished  by  the  various  societies,  in  accordance  with  a 
program  laid  out  in  advance. 

On  November  24,  1917,  an  interesting  visit  by  the  societies  was 
made  to  the  top  of  Mt.  Wilson  and  the  Mt.  Wilson  Solar  Observa- 
tory. 


President  Hollis  visited  the  Section  early  in  the  year  and  also 
addressed  the  Student  Branch  at  Throop  Polytechnic  Institute. 

F.  G.  Pease, 
Section  Chairman. 

MILWAUKEE 

Milwaukee  has  just  completed  another  good  year,  its  meetings 
being  largely  attended.  The  meetings  are  still  being  held  at  the 
City  Club. 

The  iirst  meeting  of  the  season  was  held  on  October  23,  1917, 
when  the  Section  entertained  the  National  Committee  on  Local 
Sections.  Luncheon  was  served  at  the  Milwaukee  Club  and  a  visit 
paid  to  the  AUis-Chalmers  plant.  In  the  evening  a  large  number 
of  local  engineers  attended  a  dinner  and  took  part  in  a  discussion 
of  Society  affairs. 

On  November  14,  Mr.  B.  E.  Fernow  gave  an  illustrated  talk  on 
the  Design  and  Application  of  Magnetic  Clutches.  On  January 
16,  1918.  Mr.  W.  Alexander  spoke  on  Electric  Locomotives  on  the 
Chicago,  Milwaukee  and  St.  Paul  Railway.  On  February  13, 
1918,  Mr.  E.  S.  H.  Baars  addressed  the  section  on  Cold  Accumu- 
lators and  Their  Application  to  the  Refrigerating  Industry.  A 
joint  meeting  with  the  Electricals  was  held  on  March  13  when 
Prof.  C.  M.  Jansky  spoke  on  Science  in  War.  A  successful  meet- 
ing was  held  on  April  10  under  the  auspices  of  the  American 
Society  of  Refrigerating  Engineers,  and  C.  L.  Portier  gave  an  illus- 
trated lecture  on  Automatic  Control  Apparatus  for  Temperature. 
On  May  8  Mr.  N.  J.  Whelan  addressed  the  Section  on  The  White 
Coals  of  Wisconsin. 

W.  M.  White, 
Section  Chairman. 

MINNESOTA 

A  very  cordial  feeling  exists  between  the  Minnesota  Section  and 
the  other  engineering  interests  and  societies  of  the  state.  The 
Minnesota  Joint  Engineering  Board  is  becoming  a  factor  in  society 
affairs  in  the  Northwest.  The  Board  has  headquarters  in  the  Twin 
Cities  and  practically  all  the  engineering  associations  in  the  state 
have  applied  for  membership  in  it. 

The  Board  recentl.v  appointed  a  committee  to  draw  up  a  per- 
manent plan  of  organization  of  an  engineering  club.  Four  alterna- 
tives are  under  consideration:  (1)  An  all-inclusive  organization 
for  professional  engineers,  juniors  and  associates,  with  a  different 
status  for  each,  (2)  an  organization  of  members  of  the  four 
national  societies,  (3)  an  organization  of  national  society  mem- 
bers with  a  limited  number  of  associate  members,  (4)  an  organiza- 
tion of  professional  engineers  only. 

Three  elements  are  considered  as  essential  to  the  organization: 
professional,  social  and  civic ;  and  it  has  been  suggested  that 
aiBliatiou  be  made  with  a  civic  body  so  that  the  entire  community 
may  be  bettered. 

A  joint  meeting  of  the  sections  of  the  national  societies  was 
held  in  Dululh  on  May  20. 

H.  LeRoy  Brink, 

Section  Chairman. 

NEW  ORLEANS 

The  second  year's  work  of  the  New  Orleans  Section  has  been  a 
successful  one.  As  before,  meetings  have  been  held  in  entire 
cooperation  with  the  Louisiana  Engineering  Society. 

Five  meetings  were  held  during  the  season.  On  September  7 
Mr.  F.  J.  French  read  a  paper  on  Shipbuilding  which  was  published 
later  in  The  Journal.  The  January  12,  1918,  meeting  was 
a  smoker  with  the  Louisiana  Engineering  Societ.v.  On  February 
11,  1918,  Mr.  P.  E.  Lehde  gave  an  address  entitled.  Some  Notes 
on  Wireless  Telegraphy,  and  on  March  11  Mr.  A.  M.  Lockett 
described  the  New  Orleans  Industrial  Canal.  On  May  13  Secre- 
tary Rice  visited  the  Section,  and  Hon.  T.  F.  Carlisle,  British 
Consul,  spoke  on  Britain  and  the  War  during  the  last  twelve 
months. 

H.  L.  HUTSON, 
Section  Chairman. 

NEW  YORK 

During  the  first  half  of  the  season  the  plans  of  the  Section  were 
somewhat  disorganized  on  account  of  the  almost  complete  dismem- 
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bermciu  of  the  Executive  Committee.  After  cousiderable  effort 
the  committee  was  reorganized  and  an  aggressive  program  was 
undertalceu  with  considerable  success. 

Reports  of  the  meetings  held  have  been  published  in  full  in  The 
JouBNAL,  the  discussion  at  the  meeting  on  Non-Essential  Indus- 
tries on  February  21,  1918,  being  given  place  by  the  Publication 
Committee  in  the  technical  section. 

On  April  !).  191S,  a  unique  gathering  was  held  in  the  form  of 
a  joint  meeting  of  the  Metropolitan  Student  Branches  and  the 
New  York  Section.  The  Branches  were  respon.sible  for  the  con- 
duet  of  the  meeting  and  carried  the  program  through  in  a  very 
creditable  manner. 

John  H.  Norkis, 

Section  Chairman. 

ONTARIO 

This  section  was  established  in  May  of  last  year. 

On  January  29,  1918,  Mr.  F.  B.  Ward  addressed  the  Section 
on  the  Influence  of  Munition  Manufacture  and  Other  War  Work 
on  Machine-Shop  Practice.  On  March  25  a  meeting  of  the  Joint 
Committee  of  Technical  Organizations  was  held  and  several 
speakers  addressed  the  Section  on  war  subjects.  On  April  18, 
1918.  Mr.  W.  M.  Wilkie  spoke  on  Heat  Treatment  of  Low-Carbon 
Steels. 

A  well-attev.did  meeting  of  the  A.S.M.E.  Ontario  Section  and 
the  Toronto  Branch  of  the  Engineering  Institute  of  Canada  w'as 
held  in  the  lecture  room  of  the  Engineers'  Club  on  July  3,  at  which 
two  subjects  were  presented. 

The  first  was  a  very  interesting  paper  by  Edward  Maybee  on 
Patents  of  Invention  which  covered  particularly  that  part  of  the 
patent  field  of  interest  to  engineers,  and  a  number  of  points  which 
are  generally  not  well  understood  were  explained  very  clearly. 

The  second  subject  was  an  address  by  Mr.  Holmes,  of  the  In- 
valid Soldiers'  Commission,  on  The  Training  of  Disabled  Soldiers 
in  the  Industries.  The  training  of  returned  soldiers  falls  into 
three  periods :  that  in  the  hospitals,  then  in  the  reeducation  schools, 
and  lastly  in  the  shops  of  the  industries  them.selves.  Mr.  Holmes 
dealt  with  this  last  department  and  explained  the  organization  and 
methods  of  handling  the  work.  It  is  with  this  industrial  phase  of 
the  training  that  the  engineers  and  employers  should  be  most 
closely  in  touch,  because  here  they  can  help  most. 

Mr.  Holmes  explained  how  the  preliminary  survey  is  made  of 
each  plant  before  men  are  placed  there  and  that  a  careful  super- 
vision is  kept  over  the  men  and  their  work  by  the  government  com- 
mission during  the  period  of  their  instruction.  The  men  receive 
pay  from  the  government  and  instruction  from  the  firm.  Over  90 
per  cent  of  the  men  so  placed  have  made  good  and  are  now  earning 
or  making  good  progress  toward  earning,  a  comfortable  income. 

The  principal  point  brought  out  was  that  the  returned  men 
should  not  be  dumped  upon  the  industrial  field  and  left  to  shift 
for  themselves,  but  that  their  cases  must  be  studied  iudivi  lually 
and  the  men  allotted  to  positions  suiting  not  only  each  man's  natu- 
ral capacity  but  also  the  nature  of  his  wounds  or  physical  defi- 
ciency. 

R.  W.  Angus. 
Section  Chairman. 

PHILADELPHIA 

Early  in  the  fall  of  1917,  the  Executive  Committee  met  and  ar- 
ranged the  entire  program  for  the  year,  completing  all  arrange- 
ments by  the  middle  of  September.  In  spite  of  the  pressure  of  war 
work,  none  of  the  speakers  failed  to  keep  his  appointment,  much  to 
the  gratification  of  the  committee  and  the  membership. 

On  October  16  the  first  meeting  of  the  year  was  held  jointly  with 
the  Philadelphia  Engineers'  Club  in  Witherspoon  Hall.  President 
Vogelson  of  the  Engineers'  Club  presided.  Mr.  Homer  L.  Fer- 
guson, President  and  General  Manager  of  The  Newport  News 
Shipbuilding  &  Dry  Dock  Co.,  gave  an  excellent  address  upon  The 
War's  Effect  on  Merchant  Shipbuilding.  At  the  time  of  this  meet- 
ing the  country  had  just  become  awakened  to  the  necessity  and 
imtJortance  of  the  shipping  program  ;  his  address,  therefore,  was  a 
very  timely  one.  About  six  hundred  engineers  from  Philadelphia 
and  vicinity  attended  the  meeting. 

The  meeting  of  November  27  was  given  over  to  a  discussion  of 
the  activities  of  the  Local  Sections  of  the  Society.     Mr.  D.  Robert 


Yarnall,  the  chairman  of  the  National  Committee  on  Sections, 
opened  the  meeting  with  a  statement  in  which  he  emphasized  the 
fact  that  some  of  the  newer  western  Sections  have  been  extremely 
active  and  progressive,  and  that  Philadelphia  would  have  to  use 
every  possible  means  to  equal  the  pace  set  by  the  western  Sections. 
The  Local  Section  had  the  pleasure  of  meeting  at  this  time  Ernest 
Hartford,  Secretary  of  the  Committee  on  Sections,  and  William 
Bullock,  Assistant  Secretary  of  the  Society.  Professor  Walter 
Rautenstrauch,  of  Columbia  University,  gave  the  leading  paper  of 
the  evening,  entitled  Manufacturing  in  Relation  to  Banking,  Re- 
search and  Management. 

On  December  11  a  paper  entitled  Offensive  Against  the  Sub- 
marine was  presented  by  Joseph  A.  Steinmetz  at  a  joint  meeting 
of  the  Franklin  Institute  and  the  A.  S.  M.  E.,  held  in  the  Franklin 
Institute  Auditorium.  The  lecture  was  fully  illustrated  with  lan- 
tern slides  and  moving  pictures. 

On  January  22  The  War  on  Land  and  Sea  was  discussed  at  the 
Engineers'  Club  by  Professor  Cathcart,  who  is  a  retired  officer  of 
the  United  States  Navy  and  has  studied  the  situation  closely. 
In  introducing  the  subject.  Professor  Cathcart  said  : 

"  It  may  be  safely  said  that  the  present  war  has  had  no  parallel 
since  the  darkest  days  of  barbarism.  Prussian  autocracy  is  the 
enemy  of  no  one  nation  or  group  of  nations,  but  of  all  free  peoples 
the  world  over.  For  forty  years  that  savage  government  has 
made  deliberately  planned  war  for  world-dominating  aims  the  chief 
industry  of  its  subjects.  To  further  these  aims,  in  their  political 
and  financial  bearing,  sinister  German  intrigue  has  been  active 
everywhere.  From  Bagdad  to  Buenos  Aires  there  is  no  land  now 
which  is  not  stained  by  the  slime  of  German  plotting,  of  German 
money  lavishly  spent  for  basely  treacherous  ends." 

A  lecture  that  was  quite  new  in  its  field  was  given  by  Carl  G. 
Barth  on  February  20.  Mr.  Barth  took  as  his  subject  The  Income 
Tax,  an  Engineering  Analysis,  in  which  by  a  thorough  mathemati- 
cal analysis  of  the  Federal  Income  Tax  law,  represented  graphically 
in  several  ways,  he  clearly  set  forth  the  defects  of  this  law.  Mr. 
Barth  has  promised  at  a  later  date  to  give  to  the  Philadelphia  Sec- 
tion a  supplement  to  The  Art  of  Cutting  Metals.  This  work  of  the 
late  Dr.  Frederick  W.  Taylor  is  well  known  as  a  masterpiece  on  the 
subject.  A  revision  of  the  work  by  a  man  of  Mr.  Barth's  experi- 
ence is  looked  forward  to  eagerly  by  the  engineering  fraternity. 

Few  men  realize  the  very  important  part  that  the  Bureau  of 
Standards  has  taken  in  the  war.  Dr.  S.  W.  Stratton,  director  of 
the  Bureau,  stopped  his  work  long  enough  to  visit  Philadelphia 
and  deliver  to  a  very  large  audience  in  Witherspoon  Hall  on  March 
27  a  paper  on  The  Relation  of  the  Bureau  of  Standards  to  the  War. 
Views  and  descriptions  of  very  delicate  measuring  instruments 
used  by  Dr.  Stratton  in  his  work  were  shown. 

On  April  2.3  the  Section  had  the  pleasure  of  entertaining  the 
Council  of  the  National  Society  at  a  dinner  meeting  held  in  the 
Adelphia  Hotel.  Philadelphia.  The  following  merabei-s  of  the  Coun- 
cil attended:  Messrs.  Rice.  Benjamin.  Plunkett,  Orrok.  Marburg, 
Thomas,  Green.  Rautenstrauch.  Hartness,  Wiley,  Alford,  Stevens, 
Main  and  Barr. 

George  Satterthwaite.  vice-president  and  general  manager  of  the 
Tacony  Ordnance  Corporation,  spoke  on  May  28  to  a  large  audi- 
ence in  the  Engineers'  Club  auditorium.  Mr.  Satterthwaite's  sub- 
ject was  the  Manufacture  of  Ordnance  Forgings.  Supplementing 
Mr.  Satterthwaite's  paper  a  moving-picture  film  giving  in  detail  the 
manufacture  of  9.2  high-explosive  projectiles  was  shown.  These 
films  were  loaned  through  the  courtesy  of  Machinery  and  the  In- 
dustrial Press. 

The  following  were  elected  officers  for  the  year  beginning  July  1, 
1018:  C.  N.  Lauer.  chairman;  John  P.  Mudd,  secretary;  H.  B. 
Taylor,  L.  F.  Moody.  W.  B.  Murphy  and  L.  H.  Kenney  for  execu- 
tive committee. 

During  the  .vtar  1917-1918  four  joint  meetings  were  held  with 
other  engineering  societies  in  Philadelphia.  The  joint-meeting  idea 
is  a  good  one.  and  it  is  the  hope  of  the  Local  Section  that  there 
will  be  more  of  the  "  get  together  "  among  the  numerous  engineer- 
ing societies  in  Philadelphia. 

Three  papers  presented  at  meetings  of  the  Philadelphia  Section 
this  year  have  been  published  in  The  Jour.n'al  of  the  Society,  and 
four  have  been  published  in  the  ■Journal  of  the  Engineers'  Club. 
The  paper  presented  by  Homer  L.  Ferguson  on  The  War's  Effect  on 
Merchant  Shipbuilding  was  also  published  in  the  Marine  Rerieic. 
and  extracts  of  it  were  printed  in  several  other  trade  journals. 

L.  F.  Moody. 
Section  Ciiairnicn. 
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PROVIDENCE 

As  heretofore,  the  fuuotions  of  the  Local  Section  at  Providence 
are  accomplished  through  an  affiliation  with  the  Providence  Engi- 
neering Society.  The  local  society  has  made  uniform  progress 
during  the  past  year  and  is  now  well  established  in  its  adequate 
and  permanent  quarters.  The  activities  of  the  local  committee 
have  been  continued  under  the  fire-insurance,  designers'  and 
draftsmen's  section,  machine-shoji,  efficiency,  structural  engineer- 
ing, chemical,  power,  municipal,  highway  and  water  supply,  indus- 
trial and  technical  education,  student,  and  municipal  engineering 
sections.  Each  section  held  meetings  monthly  at  which  papers 
on  suitable  technical  topics  were  presented  and  discussed. 

The   annual    outing   of   the    Providence   Engineering    Society    to- 
gether with  the  American  Chemical  Society  was  held  at  the  Oak- 
land Beach  Yacht  Club  on  June  20.     Many  attractions  and  sports 
were  arranged  and  all  in   attendance  had  a  very  enjoyable  time. 
Robert  W.  Adams,  President, 
I'roiidrnce  Engineering  I'^ocicfy. 


ST.   LOUIS 

There  has  lieen  a  growing  feeling  in  St.  Louis  that  considerable 
attention  should  be  paid  in  the  Section  to  subjects  touching  upon 
the  human  side  of  engineering  work.  Accordingly,  at  the  first 
meeting  this  year,  September  21,  a  number  of  vital-interest  ques- 
tions to  mechanical  engineers  in  St.  Louis  were  discussed  by 
prominent  members,  all  of  whom  indicated  very  clearly  that  there 
was  a  large  amount  of  work  laid  out  for  the  coming  year  and  that 
it  was  to  be  carried  forward  with  great  earnestness.  This  idea 
was  confirmed  by  the  visit  of  President  HoUis  the  next  month,  who 
emphasized  this  policy  as  the  first  and  foremost  one  of  .service  to 
the  engineering  profession. 

Six  regular  meetings  of  the  Sen  ion  were  held  during  the  year. 
The  November  2c!  meeting  was  in  the  form  of  a  testimonial  dinner 


tendered    to    Mr.    .Tohri     Uiinler    by    the    Associated    Engineering 
Societies  of  St.  Louis,  which  was  reported  in  The  .Iournai.. 

An  exceedingly  timely  meeting  was  that  held  on  March  29,  1918, 
when  Dr.  Isaac  Lippincott  addressed  the  Section  on  Economic 
Reconstruction  After  the  War. 

R.  L.  Radcliffe, 

Section  Chairman. 

SAN   FRANCISCO 

The  meetings  have  taken  the  form  of  joint  meetings  of  the  sec- 
tions of  the  Mechanical,  Civil,  Mining  and  Electrical  Engineers, 
and  the  American  Chemical  Society.  At  the  first  of  these  joint 
meetings,  on  October  25,  1017,  a  dinner  was  tendered  to  President 
Hollis  on  the  occasion  of  his  visit  to  the  Pacific  Coast.  The  gen- 
eral subject  for  the  evening  was  (he  Relation  of  Engineering  to 
the  War  and  speakers  from  each  society  took  up  the  particular 
branch  of  engineering  represented  by  his  society.  Doctor  Hollis 
responded  with  an  inspiring  address  on  the  Moral  Influence  of 
Engineering  and  Efliciency. 

A  similar  joint  meeting  with  four  speakers  on  war  topics  was 
held  on  March  20,  1018. 

B.  F.  Raber, 
Section  Chairman. 

WORCESTER 

The  biggest  event  in  the  Worcester  Section  this  year  was  the 
Spring  Meeting  of  the  Society  held  there  from  June  4  to  7,  1918. 
This  has  been  fully  reported  in  The  Journal.  Most  of  the 
activities  for  the  year  were  taken  up  in  the  preparation  of  plans 
for  this  meeting  and  their  execution. 

On  November  22,  1017,  President  Hollis  and  Prof.  h.  P. 
Breckenridge  opened  a  discussion  upon  Fuel  Conservation. 

George  I.  Rockwood, 

Section  Chairman. 


ROLL  OF   HONOR 


Appelquest,  J.  A..  Second  Lieutenant.  Aviation  Section,  N.  A. 

Bassett.  Cyrus  W.,  Corporal,  Headquarters  Co.,  305th  Ammuni- 
tion Train,  American  Expeditionary  Forces,  France. 

Bayne,  George  H..  Captain.  Ordnance  Officers'  Reserve  Corps. 
Ordnance   Department.   U.    S.   Army. 

BiCKLEY,  C.  D..  Second  Lieutenant,  Utility.  Quartermaster  Corps, 
U.  S..  Army,  Camp  Dix.  N.  J. 

Blee,  H.  H.,  Captain.  Air  Service,  U.  S.  Army,  Airplane  Engi- 
neering Department.  Bureau  of  Ainraft  Production,  McCook 
Field,  Dayton,  O. 

Bolton,  AVrcght,  Jr.,  Chief  Machinist's  Mate.  U.  S.  Naval  Avia- 
tion Station,  France. 

Bry'CE,  Richard  M.,  Ordnance  Corps,  U.  S.  N.  A.,  American  Expe- 
ditionary Forces,  France. 

Corp,  Cuakles  I.,  Captain,  Sanitary  Corps.  U.  S.  Army,  assigned 
to  Fort  Oglethorpe,  Ga. 

Deeds,  Edward  A..  Colonel.  Signal  Corps.  U.  S.  Army,  assigned 
to  Washington.  D.  C. 

Doab,  E.  Marion,  Machinist's  Mate.  U.  S.  Navy,  Candidate  Steam 
Engineers'  School  for  Oliicers.  Stevens  Institute  of  Tech- 
nology, Hoboken,  N.  J. 

Donald.son,  Harold  R.,  Flying  Cadet,  Barracks  No.  .54,  Kelly 
Field  No.  2.  San  Antonio.  Tex. 

Dunton,  Philip  R.,  Sergeant,  Tank  Corps,  Headquarters  Co.. 
H26  Battalion,  Camp  Colt,  Gettysburg,  Pa. 

Durgee,  Andrew  B.,  First  Lieutenant,  Air  Service  Department, 
Military  Aeronautics,  Taliaferro  Field,  Hicks,  Tex. 

Eager,  W.  G.,  Lieutenant,  Senior  Grade,  U.  S.  Naval  Reserve 
Force. 

Flad.  Albert  E..  Marine  Reserve  Flying  Corps,  Navy  Yard. 
Philadelphia.  Pa. 

Flanigan,  Edwin  B.,  First  Lieutenant,  Quartermaster  Corps. 
U.  S.  Army,  commanding  M.  S.  T.  U.  405,  American  Expedi- 
lionar.v  Forces.   France. 

French,  E.  V.,  Major,  Quartermaster  Corps,  N.  A.,  American 
Expeditionary   Forces,   France. 

Gill.  Murray  F.,  5th  Officers'  Training  Camp,  Fort  Monroe,  Va. 

Grady,  Williaji  H.,  Candidate,  Officers'  Training  Camp,  Camp 
Zachary  Taylor,  Ky. 


Grisuaum,   L.  D.,  U.   S.  Naval   Reserve  Force,  Marine  Engineers' 

Training  School,  Hoboken,  N.  J. 
H.\rri.son,  H.  L.,  Ensign,  U.  S.  Naval  Reserve  Force,  Navy  De- 
partment, Bureau  of  Ordnance,  Washington,  D.  C. 
Hood,   Waeren    B.,   Captain,    Ordnance   Officers'    Reserve   Corps, 

Ordnance   Department,   U.    S.    Army,   assigned   to    Watertown 

Arsenal,  Watertown,  Mass. 
Hoover,  A.  Pearson,  Major,  Quartermaster  Corps,  N.  A.,  assigned 

to  Boston  Quartermaster  Terminal,  Boston,  Mass. 
Hy'DE,    G.    C,    Captain,    Utility    Detachment,    Camp    Beauregard, 

Alexandria,  La. 
Karr,    Alfred    D..    Second    Lieutenant     (military    aeronautics), 

Signal    Corps,    N.    A..    Air    Service    Flying    School,    Chanule 

Field,  Rantoul,  111. 
Klinck,  J.  H.,  Major,  Quartei-master  Corps,  N.  A. 
KossiF,  N.,  Ciidet,  U.   S.   School  of  Military  Aeronautics,   Mass, 

Inst.  Tech.,   Cambridge.  Mass. 
Lafore,  John  A.,  Major,  Ordnance  Officers'  Reserve  Corps,  Ord- 
nance Department,  U.  S.  Army,  assigned  to  Washington,  D.  C. 
Langstroth,  C.   B.,   Captain,   Ordnance   Officers'   Reserve   Corps, 

Ordnance   Department.   U.    S.   Army. 
McLuNDiE,   Archibald    S.,    First   Lieutenant,    Ordnance   Officers' 

Reserve  Corps,  Rock  Island  Arsenal,  Rock  Island,  111. 
Miller,    H.    W.,    Captain,    Railway    Artillery    Section,    Ordnance 

Department.    U.    S.    Army,    American    Expeditionary    Forces, 

France. 
Murphy,    E.    A.,    Second    Lieutenant,    Aviation    Section,    N.    A., 

Bureau   of   Aircraft   Production,    Purchase   Division. 
Nichols,  George  B.,  Captain,  5Gth  Engineers,  Washington   Bar- 
racks, District  of  Columbia. 
Ruddy,   William,   First   Lieutenant.   Ordnance    Officers"    Reserve 

Corps.  Ordnance  Department,  U.  S.  Army. 
Terry,  Carlyle  M..  Chief  Machinist's  Mate,  LI.  S.  Naval  Reserve 

Force,  Steam  Engineering  School,  Pelham  Bay,  N.  Y. 
Thompson,  Herbert  L.,  Ensign,  U.  S.  Naval  Reserve  Force. 
Turner,  Robert  T.,  Corporal,  52d  Pioneer  Infantry,  U.  S.  Army, 

Camp  Wadsworth,  Spartanburg,  S.  C. 
Tuttle,    W.    B.,    Major,    Construction    Division,    Quartermaster 

Corps,  N.  A. 


NECROLOGY 


KI>\VAKD  R.   ARCHER 

K(i\v:u'cl  R.  Ai-elu-r  was  born  on  Mnich  i),  18:14.  at  0\d  Poiut 
Comfort,  Va.  He  received  his  early  educatiou  iu  the  private 
schools  of  Hampton  aud  Richmond,  Va..  and  at  the  age  of  17 
entered  the  emiiloy  of  the  Tredegar  Iron  Works  of  the  latter  city, 
where  he  served  an  apprenticeship  of  four  years  in  the  shops  and 
drafting  room  of  that  company.  On  June  20,  ISijti,  he  was  ap- 
pointed third  assistant  engineer  iu  the  V.  S.  Navy  aud  served  iu 
that  capacity  on  the  V.  S.  Frigates  Koatioke  and  Powhtiluii. 
making  a  two  and  a  half  years'  cruise  around  the  world.  At  the 
close  of  the  cruise  he  returned  again  to  the  Tredegar  Iron  Works 
and  remained  iu  their  emplo.v  until  the  outbreak  of  the  Civil  War, 
when  he  entered  the  service  of  the  Confederate  Navy.  When 
peace  was  declared  he  again  reentered  the  employ  of  the  Tredegar 
Iron  Works,  and  at  the  time  of  his  death  was  chief  engineer  of 
the  company. 

In  addition  to  being  a  member  of  our  Society  since  ISOll.  Jlr. 
Archer  was  one  of  the  founders  of  the  Virginia  Mechanics  Institute. 
He  died  at  his  residence  in   Richmond  on  March  1."!.  191S. 

]:i)WAKD  CARRINGTON  BATES 

Edward  C.  Bates  was  born  in  Boston,  Mass.,  in  1848.  He  was 
ediu-ated  iu  the  private  schools  of  that  city,  ijreparatory  to  attend- 
ing Brattleboro  Academy,  after  which  he  went  to  the  Massa- 
chusetts Institute  of  Technology  where  he  was  graduated  with  the 
■first  class  sent  forth,  that  of  ISOS. 

He  then  began  work  in  his  chosen  profes.siou  as  civil  and  rail- 
road engineer  and  on  going  West  was  active  iu  the  earliest  days 
of  the  Union  I'acific  Railway.  During  his  career  he  held  the 
position  of  superintendent  of  works  of  the  Uniou  Electric  Sign 
Signal  Co.,  Boston,  aud  the  same  later  with  the  Union  Switch  & 
Signal  Co.,  Pittsburgh.  He  was  for  five  years  superintendent 
with  the  Hall  Typewriter  Co.  and  for  eleven  years  railroad  repre- 
sentative for  the  Crosby  Steam  Gauge  &  Valve  Co..  Boston.  He 
was  also  as.sociated  for  a  jieriod  with  the  Ewald  Iron  Co.,  St.  Louis. 

Mr.  Bates  was  an  inventor  of  note  aud  his  later  years  were 
devoted  to  inventing  although  in  a  less  active  way  than  formerly. 
He  became  a  member  of  our  Society  in  189!).  He  died  very  sud- 
ileiily  on   .Tuly  23. 


CHARLES  HARVEY  HILE 

Charles  H.  Hile  was  born  at  Bellefoute,  Pa.,  in  March  ISG-J. 
He  was  gi-aduated  from  Peuusylvania  State  College  in  1892  with 
the  degree  B.S.  and  in  1893  he  received  the  degree  of  M.E.  from 
the  University  of  Wisconsin. 

He  then  entered  the  employ  of  the  Philadelphia  Traction  Co., 
first  as  electrical  assistant,  then  as  engineer  and  inspector  of  under- 
ground conduit  construction  aud  later  as  operator  in  the  power 
station.  In  July  1894  he  entered  the  employ  of  the  West  End 
Sti-cet  Railway  Co..  Boston,  Mass.,  and  served  continuously  with 
that  company  and  its  successor,  the  Boston  Elevated  Railway 
Co.,  for  twenty-two  years.  During  his  long  career  with  the  two 
Boston  companies,  he  won  rapid  i)romotions.  being  successively 
assistant  superintendent  of  wires,  superintendent  of  wires,  assistant 
to  the  vice-president  aud  chief  of  maintenance.  In  the  last- 
named  position  he  was  iu  charge  of  the  departments  of  mechanical 
and  electrical  engineering,  maintenance  of  way,  rolling  stork  and 
shops,  building,  stores,  wires  and  conduits  and  power  maintenance. 
Impairment  of  health  finally  required  him  to  relinquish  these 
heavy  responsibilities  and  the  company  gave  him  an  indefinite 
leave  of  absence  with  the  privilege  of  engaging  in  lighter  aud  less 
nerve-racking  duties.  In  191C  he  became  the  secretary  of  the 
New  England  Street  Railway  Club,  Boston,  Mass.  He  was  also 
editor  of  the  publications  of  the  club,  The  Street  Railway  Bulletin 
and  the  Tmllrti  ^Vn!lfi1lder. 

He  becinic  :i  member  of  our  Society  in  191G.  He  died  on 
June  4. 

HARRY  C.  HOLCK 

• 

Harry   C.   Hoick   was  born   iu   June   1887  iu   New   York   City. 

He   received    his    technical    educatiou    in    the    Caniegie    Technical 

School,  after  which  he  entered  the  employ  of  the  Keuffel  &  Esser 

Co.,  Hoboken,  N.  J.,  as  assistant   to  the  chief  engineer.     In  I9t18 


he  became  conne-ted  with  the  George  A.  Ohl  Co..  Woodside,  N.  J., 
where  he  installed  a  drafting-room  system  aud  took  charge  of  the 
design  of  their  power  presses  aud  embossing  machines.  The  follow- 
ing year  he  entered  the  employ  of  the  Niles-Bemeut-Pond  Co., 
Plaiufield,  N.  J.,  as  a  designer,  aud  while  with  this  firm  success- 
fully designed  a  car-wheel  lathe  to  turn  ear  wheels  at  the  rate  of 
two  iu  four  minutes.  Iu  1910  he  became  associated  with  the 
General  Electric  Co.,  Schenectady,  N.  Y.,  as  engineer  aud  designer 
of  A.   T.   B.   generators  aud  .synchronous  and   induction   motors. 

For  the  next  three  years  he  was  employed  successively  by  the 
Otis  Elevator  Co.,  New  York  City,  as  constniction  engineer  for 
freight  aud  passenger  elevators ;  by  the  Regina  Co.,  Rahway,  N.  .!., 
as  assistant  to  chief  draftsman  in  systematizing  and  developing 
the  design  of  a  multi-process  priutiug  press  ;  aud  by  the  Westing- 
house  Electric  &  Manufacturing  Co.,  Pittsburgh,  Pa.,  as  engineer 
on  control  apparatus,  rheostat,  switchboards  aud  oil  switches.  In 
1913  Mr.  Hoick  became  connected  with  the  Public  Service  Electric 
Co..  Newark.  N.  J.,  where  he  was  engaged  iu  the  design  and  engi- 
neering of  sub-stations  and  central  stations,  system  of  railways 
aud  lighting  distribution,  aud  developed  one  of  the  largest  aud 
most  modern  stations  iu  the  East. 

At  the  time  of  his  death.  June  13,  he  was  employed  as  engineer 
aud  electric  designer  iu  the  engineering  department  of  the  compauy. 
Mr.  Hoick  became  a  .iunior  member  of  the  Society  iu  If"'. 

JOHN   DOLAN   GABOURY 

John  D.  Gaboury  was  born  iu  Kuoxville,  Teun..  on  June  3, 
1879.  Upon  the  completion  of  his  collegiate  education  he  took 
two  years*  special  course  in  mathematics  at  St.  Charles  Barrome 
College.  Sherbrooke,  Quebec.  Canada,  aud  followed  this  iu  1895 
with  a  six  mouths'  special  course  in  applied  electricity  at  McGill 
Univei-sity.  Montreal. 

Until  about  1897  he  was  associated  with  his  father  who  was 
one  of  the  pioneer  electric  contractors  aud  power-plant  operators 
in  the  South.  His  uext  position  was  with  the  Greenville  Light 
&  Pow'er  Co.,  Greenville,  Miss.,  as  engineer,  where  he  remained 
until  1905,  holding  successively  the  positions  of  electrician  and 
superintendent.  In  1905  he  became  connected  with  the  Alabama 
City,  Gadsden  &  Attalla  Railway  Light  &  Power  Co..  Attalla.  Ala.. 
as  general  manager  and  remained  with  them -for  a  little  over  two 
.vears.  during  which  time  he  designed  and  built  a  modern  con- 
densing steam-turbine  power  plant  for  lighting  aud  railway  service. 
In  1907  he  entered  the  employ  of  the  Woodward  Iron  Co.,  Wood- 
ward. Ala.,  as  electrician,  later  becoming  chief  electrical  engineer 
aud  finally  superinteudeiit  of  power,  which  position  he  had  been 
holding  for  the  last  four  years.  The  company  makes  approximately 
l.-iOU  tons  of  pig  iron  per  day,  furnishing  all  of  its  own  raw  mate- 
rial. This  involves  the  operation  of  several  coal  mines,  red-ore 
mines,  coal  washers,  by-product  coke  plants  and  a  steam  railroad 
for  the  transportation  of  raw  material  to  the  furnace  plant.  Mr. 
Gaboury  was  entirely  responsible  for  the  design,  construction  and 
operation  of  all  the  power-plant  equipment,  steam  aud  electric 
hoists,  haulage,  roiling  stock,  steam  and  electric,  as  well  as  all  of 
the  repair  work  involved. 

Mr.  Gaboury  became  an  associate-member  of  the  Society  in  1917 
aud  was  particularly  active  iu  the  affairs  of  the  Birmingham  Sec- 
tion. He  was  also  an  associate-member  of  the  American  Institute 
of  Electrical  Engineers.     He  died  very  suddenly  on  May  17. 

GEORGE  E.  WHITEHEAD 

George  E.  Whitehead  was  born  on  September  6,  184(5,  at  Ashton- 
under-Lyne,  Lancashire,  England.  He  was  brought  to  this  coun- 
try when  but  a  child  and  was  educated  in  the  public  schools  of 
Providence,  later  taking  a  special  cour.se  in  mathematics  at  the 
Jenks  Morey  School  of  that  city. 

During  the  period  of  the  Civil  War  Mr.  Whitehead  was  em- 
ployed by  the  Burnside  Rifle  Works  Co..  leaving  at  the  close  of  the 
war  to  serA'e  his  apprenticeship  as  mechanic  with  the  Brown  & 
Sharpe  Manufacturing  Co..  Providence,  R.  I.,  at  the  same  time 
completing  his  studies  iu  algebra,  geometry  aud  trigonometry.  He 
was  uext  employed  by  the  Household  Sewing  Machine  Co..  as  tool 
maker  and  die  cutter.  Iu  1874  he  became  associated  with  the 
Rhode  Island  Tool  Co.  as  assistant  superintendent  and  later  became 
superintendeut,  serving  iu  that  capacity   for  thirty-one  years. 

Mr.  Whitehead  became  a  member  of  the  Society  iu  18.87.  He 
died  on  Jlarch  4,  1918. 
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LIBRARY  NOTES  AND   BOOK   REVIEWS 

A  RTICLES  of  interest  from  the  Library  of  the  four  Founder  Societies,  selected  list  of  accessions 
-*i  during  the  month,  and  reviews  of  books  of  special  importance  prepared  by  members  of  the 
A.S.M.E.  and  others  particularly  qualified. 


BOOK  NOTES 

Elements  of  Fuel  Oil  and  Steam  Engineering:  A  Practical 
Treatise  Dealing  with  Fuel  Oil.  for  the  Central  Station  Man. 
the  Power  Plant  Operator,  the  Mechanical  Engineer  and  the 
Student.  By  Robert  Sibley,  B.  S..  and  Charles  H.  Delany, 
B.  S..  M.  M.  E..  Members  Am.Soc.M.E.  Technical  Publishing 
Company.  Sau  Francisco.  1918.  First  Edition.  Cloth.  6x9 
in.,  xiv  +  320  pp.,  127  illustrations,  charts  and  figures.    $3  net. 

This  book  has  as  its  underlying  theme  a  study  of  fuel-oil 
power-plant  operation  and  the  use  of  evaporative  tests  in 
increasing  the  efflcieney  of  oil-fired  plants.  The  subject-matter 
has  been  treated  in  three  main  subdivisions:  First,  an  exposi- 
tion of  the  elementary  laws  of  steam  engineering;  second,  the 
processes  involved  in  the  utilization  of  fuel  oil  in  the  modern 
])ower  i)lant;  and  third,  the  testing  of  boilers  when  oil-fired. 

A  new  method  has  been  used  in  treating  the  first  subdivision, 
in  that  the  viewpoint  taken  is  that  of  the  oil-fired  instead  of 
the  coal-fired  power-plant  operator.  This  subdivision  naturally 
requires  the  largest  portion  of  the  work. 

The_  five  chapters  on  Furnaces,  Burner  Classification,  Grav- 
ity, Moisture  Content,  and  Heating  Value  of  Oils  contain  the 
gist  of  the  information  which  will  be  of  value  to  the  inexperi- 
enced engineer  whether  he  views  the  subject  from  a  consulting 
or  operating  standpoint.  The  engineer  who  has  had  consider- 
able experience  in  this  line  will  be  interested  in  the  chapters 
on  Suggestions  for  Fuel-Oil  Tests  and  Their  Tabulation,  and 
the  Use  of  Evaporative  Tests  in  Increasing  Efficiency  of  Oil- 
Fired  Boilers,  as  these  chapters,  especially  the  latter,  contain 
definite  information  worked  out  from  practical  experience  in 
regard  to  furnace  arrangement,  oil  burners,  draft,  f.ue-gas 
analysis  and  regulation. 

The  most  interesting  part  to  the  experienced  fuel-oil  engi- 
neer is  Appendix  2,  which  contains  the  repoi't  of  conclusions 
in  full  of  the  Committee  appointed  by  the  Governor  of  Cali- 
fornia, in  the  latter  part  of  1917,  to  investigate  the  fuel-oil 
situation  in  that  state  and  report  their  conclusions  and  recom- 
mendations. These  conclusions  cover  utilization,  production, 
consumption,  storage,  conservation  and  the  remedy  for  the 
present  shortage  of  oil  in  California.  This  is  a  remarkable 
report  which  should  be  read  by  every  engineer  interested  in  the 
future  of  fuel  oil  in  this  country. 

We  believe  the  authors  have  succeeded  admirably  in  accom- 
plishing the  purposes  which  the  book  attempts  to  cover.  It  is 
unquestionably  the  best  work  of  its  kind  for  students  of  steam 
engineering  who  are  interested  in  fuel  oil.  It  is  also  of  value 
to  engineers,  both  consulting  and  operating,  as  it  gives  a  large 
amount  of  information  hitherto  not  covered  by  any  work  of 
this  kind,  and  at  the  same  time  Ijrings  together  much  impor- 
tant matter  which  has  appeared  at  various  times  in  various 
forms.  The  subject-matter  is  clearly  developed,  and  illustrated 
examples  are  worked  out  in  great  detail.  The  book  is  also 
profusely  illustrated.  To  sum  up,  we  believe  this  work  oc- 
■cupies  a  field  hitherto  vacant  in  this  particular  branch  of 
engineering. 

B.  R.   T.  COLLIN.S. 

Ediicle  Oils  and  Fats.  P.y  C.  Ainsworth  Mitchell.  I.mmmans. 
Green  and  Co.,  New  York.  1918.    Cloth.  0x9  in.,  1.59  pp.    .$2. 

A  concise  outline  of  the  chemical  composition,  and  proper- 


ties of  the  more  important  oils  and  fats,  the  methods  of  ex- 
tracting them  from  the  crude  materials  and  of  purifying  and 
preparing  them  for  food.  Particular  attention  is  given  to  the 
newer  methods.  A  very  full  bibliograijhy  is  ai)pended  to  the 
text. 

Concrete  Engineers'  Handbook.     Data  for  the  Design  and  Con- 
struction  of  Plain   and   Reinforoed-Concrete   Structures.      By 
(jeorge   A.    Hnol   and   Nathan   C.   Johnson,   assisted   by    S.   C. 
Holllster.    with    chapters    by    Harvey    Whipple,    Adelbert    P. 
Mills,  Walter   S.  Edge,  A.  G.  Hillberg.  and  Leslie  H.  Allen. 
First  edition.     McGraw-Hill  Book  Co..  Inc..  New  York,  1918. 
Flexible  cloth.     6  x  9  in.,  S8.5  pp.,   illus.,  tables,   diag.     $5. 
This  work  has  been  prepared  to  make  available  in  concise 
form  the  best  present  knowledge  concerning  concrete  and  re- 
inforced concrete,  and  to  present  complete  data  and  details,  as 
well  as  numerous  tables  and  diagrams,  for  the  design  and  con- 
struction of  the  principal  types  of  concrete  structures. 

The  CYANmE  Process.  Its  Control  and  Operation.  By  A.  W. 
Fahrenwald.  First  edition.  John  Wiley  and  Son.s,,  Inc.,  New 
York.  1918.  Flexible  cloth,  4x7  in..  2.56  pp..  37  illus.,  1 
folded  pi.,  1  folded  chart,  27  tables.     .$2. 

The  object  of  the  book  is  to  furnish  a  laboratory  guide,  both 
for  investigating  a  new  ore  and  for  conducting  the  laboratory 
of  a  mill,  which  will  include  the  latest  developments  of  the 
process  and  be  sufiieiently  complete  for  ordinary  needs. 

Diseases  of  Occupation  and  Vocational  Hygiene..  Edited  by 
George  M.  Kober  and  William  C.  Hanson.  P.  Blackiston's 
Sons  and  Co.,  Philadelphia  (copyright,  1916).  Cloth.  C  x  10 
in.,  918  pp.,  46  illus.     $8. 

With  the  assistance  of  a  large  number  of  experts,  the  editors 
have  endeavored  to  present  the  basic  facts  concerning  diseases 
of  occupation  in  such  a  way  as  to  form  a  safe,  convenient 
guide  for  physicians,  employers,  workmen,  legislators,  public 
health  officials  and  other  interested  persons. 

Engineering  for  Masonry  Da.ms.     By  William  Pitcher  Creager. 

First  edition.     John   Wiley  and   Sons,   Inc.,   New  Y'ork,   1917. 

Cloth,  6x9  in.,  2.37  pp.,  88  illus.,  1  pi.,  25  tables.  $2.50. 
Contents:  Investigations  and  Surveys,  The  Choice  of  Type 
of  Dam,  Forces  Acting  on  Dams,  Requirements  for  Stability 
of  Gravity  Dams,  General  Equations  for  Design  of  Gravity 
Dams,  The  Design  of  Solid,  Kon-overflow  Gravity  Dams,  The 
Design  of  Solid  Spillway  Gravity  Dams,  The  Design  of  Hollow 
Dams,  The  Design  of  Arch  Dams,  Preparation  and  Protection 
of  the  Foundation,  Flood  Flows,  Details  and  Accessories. 
Presents  the  theoiy  and  the  fundamental  assumptions  of  de- 
sign of  dams  of  this  kind,  and  gives  a  number  of  examples 
showing  the  application  of  theory  to  practical  designing. 

Glossaire.    ( Anglais-Fran<;ais)      Des     Termes     et     Locutions 

Electro-Techniques  Les  Plus  Usites.   Compilfi  par  Aristide 

Filiatreault.      M.    J.    Filiatreault.    Montreal,    1913.      Paper, 

4x7  in.,  59  pp. 

A  moderate  priced  English-French  electrical  dictionary  of 

pocket  size. 

How  to  Sell  Electrical  Labor-saving  Appllances.  One  hun- 
dreil  and  nineteen  tested  Plans  for  the  Electric  Store.  Win- 
dow Display.  Show  Cases,  Shelves  and  Tables.  Arrange- 
ment. Advertising.  Prospects.  Demonstrations.  Training 
Clerks.  Planning  Sales.  Management.  Compiled  by  Electri- 
cal Merchandising.  First  edition.  McGraw-Hill  Book  Co., 
Inc..  New  York.  1918.  Cloth.  5x8  in.,  115  pp.,  15  illus., 
13  pi.     $1. 

A  manual  for  dealers  in  electrical   supplies  and   fixtures. 


803 


804 


SOCIETY  AFFAIRS 


Thk  Journal 

Am.Soc.M.E. 


suggesting  methods  for  displaying  stock,  advertising,  training 
clerks,  etc. 

Industrial   Reconstruction.      A    Symposium    on    the    Situation 

after   the   War   and   How   to   Meet   It.      Edited   by   Huntley 

Carter.  E.  P.  Dutton  and  Co..  New  York.  191S.     Cloth.  5x7 

in.,  295  pp.     $2. 

Contains  the  results  of  an  inquiry  undertaken  to  ascertain 

the  opinions  held  by  a  large  number  of  distinguished  English 

men   and   women   as   to   the   probable   industrial   situation   in 

Great  Britain  after  the  war  and  the  best  policy  to  be  pursued 

by  Labor,  Capital  and  the  State.     The  views  of  statesmen, 

capitalists,  labor  leaders,  economists  and  others  are  included. 

International  Mining  Law.     By  Theo.  F.  Van  Wagenen.     Fir.st 
edition.     McGraw-Hill  Co.,  Inc.,  1918.     Flexible  cloth.  5  x  7 
in.,  342  pp.    $3.50. 
Starting  with  an  account  of  ancient  mining  laws  and  cus- 
toms, the  author  gives  a  digest  of  the  present  mining  laws  of 
the  world.     Statistics  of  production  in  the  leading  countries 
are  given  to  show  the  effect  of  various  laws  on  the  industry, 
and  there  are  discussions  of  different  features  of  the  laws. 
Confined  to  metal  mining;  the  laws  having  to  do  with  coal, 
iron  and  non-metals  are  omitted. 


Orjanic  Compounds  of  Arsenic  a.\d  Antimony.  By  Gilbert  T. 
Morgan.  Longmans,  Green  and  Co.,  New  York,  1918.  Cloth, 
6x9  in.,  370  pp.,  $4.80. 

This  volume  in  Messrs.  Longmans'  series  of  Monographs  on 
Industrial  Chemistry  discusses  the  methods  of  jjreparation  and 
the  chemical  properties  of  those  compounds  which  have  a 
l>ractical  application  or  theoretical  interest.  A  useful  bibli- 
ography is  included. 

War  xVdjustments  in  Kailroad  Regulations.  Edited  by  C.  H. 
Crennau.  The  American  Academy  of  Political  and  Social 
Science,  Philadelphia.  1918.  ( Annals  of  the  American  Aca- 
demy of  Political  and  Social  Science,  vol.  76.  Whole  number, 
165."    March,  1918.)     Paper,  7  x  10  in..  .333  pp..  $1. 

In  this  number  of  the  Annals  is  presented  a  discussion,  by  a 
number  of  railroad  men,  political  economists  and  lawyers,  of 
various  problems  connected  with  railroad  regulation. 

The  principal  headings  are:  Railroad  Regulation  on  Trial, 
War  Pressure  for  Adequate  Service,  Present  Effects  of  War 
Control  of  Railroads,  Plans  for  Adjustment  after  the  War, 
Continuing  Problems  of  Public  Policy,  in  addition  to  a  chapter 
entitled  Documents  and  Statistics  Pertinent  to  Current  Rail- 
road Problems. 


CANDIDATES   FOR  MEMBERSHIP 

TO  BE  VOTED  ON  AFTER  SEPTEMBER  21 


BELOW  is  the  list  of  candidates  who  have  tiled  applications 
since  the  date  of  the  last  issue  of  The  Journal.  These 
are  classified  according  to  the  grades  for  which  their  ages 
qualify  them,  and  not  with  regard  to  professional  qualifications, 
i.e.,  the  ages  of  those  under  the  first  heading  place  them  under 
either  Member,  Associate  or  Associate-Member,  those  in  the 
next  class  under  Associate  or  Associate-Member,  those  in  the 
third  class  under  Associate-Member  or  Junior,  and  those  in  the 
fourth  under  Junior  grade  only.    Applications  for  change  of 


grading  are  also  posted.  Total  number  of  applications  198. 
The  Membership  Committee,  and  in  turn  the  Council,  urge 
the  members  to  scrutinize  this  list  with  care  and  advise  the 
Secretary  promptly  of  any  objections  to  the  candidates  posted. 
All  correspondence  in  this  regard  is  strictly  confidential.  Un- 
less objection  is  made  to  any  of  the  candidates  by  Sept.  21, 
and  provided  satisfactory  replies  have  been  received  from 
the  required  number  of  references,  they  will  be  balloted  upon 
by  the  Council. 


NOTE.     The  Council  desires  to  impress  upon   applicants  for  membership  that  under  the  present 
national  conditions  the  procedure  of  election  of  members  may  be  slower  than  under  normal  conditions. 


NEW   APPLICATIONS 

FOR    CONSIDEEATION    AS    MEMBER,    ASSOCIATE    OR 
ASSOCIATE-MEMBER 

Alabama 

BUBAR,  Hudson  H.,  Mech.inical  Superin- 
tendent, Air  Nitrates  Corp..    Muscle  Slioals 

KENT,  J.  F.,  Manager,  American  Cast  Iron 
Pipe  Co.,  Birmingham 

Arizona 

HOFF,  Edward  A.,  Construction  Engineer, 
United  Verde  Copper  Co.,  Clarkdalo 

California 

TURNEK,  Alfred  J.,  Lubricating  Oil  Engi- 
neer, Standard  Oil  Co.,  San  Francisco 

Connecticut 

-iSHMUN,  Bekn.\rd  I.,  Vice-Pres.,  Pratt  & 
Cadv   Co.,  Harttoiii 

CAREY,   H.   BISSELL,   M.   S.   Little  Mfg.   Co.. 

Hartford 

LITTLE,  Mitchell  S.,  Manufacturer,  M.  S. 
Little  Mfg.  Co.,  Hartford 

MORIL\RDT,  FRANK  W.,  Mechanical  Super- 
intendent,   Royal   Typewriter   Co.,    Inc.. 

Hartford 

PAINE,  Walter  S.,  Safety  Engineer,  Aetna 
Life   Insurance  Co.,  Hartford 

QUINN,  Lawrence  R.,  Captain,  Ord.  R.  C, 
U.  S.  A..  Scovill  Mfg.  Co.  Waterbury 

VANDE  PLANCKE,  George,  Superintendent, 
Turner  Machine  Co.,  Danbury 


Delaware 

LI.NIi.SAY.   William    J.,   Engineer,   E.    I.    du 
Pont  de  Nemours  &  Co.,  Wilmington 

District  of  Columbia 

CHASE,  .\RTHUR  H..  Supervising  Draftsman. 

U.    S.   Naval   Gun   Factory,  Navy    Yard 

MARZOLF,    Joseph    M,.    Mechanical    Experi, 

.\id  Bureau   of  Yards  &   Hocks, 

Navy  Department 


Florida 

H.\WKES,  John  D..  Construction  Work, 
Buckman  &  Pritchard,  Pablo  Beach 

KENNEDY.  Sidney  G.,  General  Foreman. 
.Atlantic  Coast  Line  R.  R.  Co.,       Lakeland 

Georgia 

CLIFFORD.  Walter,  General  Supt.,  Atlantic 
Paper  &  Pulp  Co.,  Savannah 

Illinois 

ADAMS,  Ernest  H..  Mechaulcni  Engineer, 
Continental  Can   Co..  Chicago 

CHANDLER,  .Albert  R..  Captain,  Ordnance 
Reserve  Corps,  Rock  Island  -Arsenal 

DR.VTZ,  P.iCL  .\.,  Chicago  Representative, 
^^^litiug  Foundry  Equipment  Co..      Harvey 

G.iLLUP,  Rockwell  L..  Head  of  Engineer- 
ing Dept.,  Torris  Wold  &  Co..  Chicago 

KNAPP,  Charles  S.,  Assistant  Chief  En- 
gineer.   Pullman   Co..  Chicago 

MILLER,  Edward  W.,  Chief  Engineer,  Fel- 
lows Gear  Shaper  Co.,  Springfield 


Indiana 

HUTCHCRAFT,  D.  I.,  Vice-Pres.,  Indiana 
Air  Pump  Co..  Indianapolis 

Kansas 

SIMMERING.  Siebeli  L.,  -Assistant  Profes- 
sor, Steam  and  Gas  Engineering,  Kansas 
State  Agricultural  College,  Manhattan 


Maine 

FOWLES.    Frank    R..    General    Superinten- 
dent,  York  County  Power  Co.,      Biddeforri 


Maryland 

WHITSITT,    William    B.,    Chief   Draftsmau, 
Baltimore  &  Ohio  R.R.,  Motive  Pwr.  Dept , 

Baltimore 


Massachusetts 

BANFIELD.   Frederick   E.,   Jr.,   Superinten- 
dent,  Saco-Lowell  Shops, 

Newton  Upper  Falls 

B.ATH,  John,  Owner,  John  Bath  &  Co.,  Inc., 

Worcester 

BINNS,-   Frank.     Draftsman,     Ilamblet    Ma- 
chine Co..  Lawrence 

DR.AKE,    Alden    M.,    Chief    Designer,    Heald 
Machine   Co.,  Worcester 

EAMES,    Jesse   J..    Instructor,    M.    E.    Dept  , 
Mass.    Institute   of   Technology,    Cambridge 

KEEDY,    Dyke    V.,    Consulting    and    Metal- 
lurgical Engineer,  Boston 
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KNIGHT,    ARTHtiK.    Gage    Design    and   Toler- 
ance Engineer.  Greenfield  Tap  &  Die  Corp.. 

Springtiel'l 

LYLE,    EiiNicsT    T.,    New    England    Manager, 

Carrier  Engineering  Corp.,  Boston 

ROOT.    Francis     S.,     Power    Engineer    and 

Head    of   Pwr.    Dept.,    Fall   River   Electrio 

Light  Co.,  ■  Fall   River 

WITMER,     Roy    C,    Secretar.v    and    General 

Manager.    Blake    Pump   &   Condenser    Co.. 

Fitchburg 
ZSCnOKKE,  Arthuk  J.,  Assistant  Principal 
Draftsman,   Watertown  Arsenal, 

Watertown 


THOMAS.  Wii.r.i.vM  P.,  Chief  Engineer,  H. 
G.  Vogel  Co.,  New  York 

THOMPSON,  Charles  J.,  in  charge  Trench 
Warfare  Section,  Ord.  Dept.,       New  York 

WHINERY,  Samuei.  B.,  Sales  Agent,  Con- 
sulting Engineer.  New  Y'ork 

^^BERG,  Herdert  G.,  Chief  Inspector,  Com- 
pensation  Inspection   Ration   Board, 

New  Y'ork 

WIDMER,  Jiii.ES  A.,  Designer.  Confidential 
Experimental  and  Research  Work,  Sperr.v 
Gyroscope  Co..  Brooklyn 

Ohio 


Michigan 

B.AUS,    Richard   E..   Assistant   General   Pro- 
duction   Manager.    Studebaker   Corp.. 

Detroit 

BRITTSON,  L.  E..  Major  Ord.  R.  C,  Inspec- 
tor Ord.,  Ford  Motor  Car  Co.,  Detroit 

HARRIS.    Emery    E..    Vice-Pres.,    Pittelkow 
Heati}ig  &  Engrg.   Co.,  Detroit 

HAWES.     Fred    W.,     Superintendent     Wheel 
Dept.,  Detroit  Pressed  Steel  Co.,       Detroit 

L.-iNE.  Horace  H.,  Consulting  and  Designing 

Engineer,  Detroit     Oregon 

McDON.'VLD.    William    F.,    Heating  Engineer, 
William    F.    McDonald    Co.,  Detroit 

PITTELKOW,    Arthur    G.,    President,    Pit- 
telkow Heating  &  Engrg.  Co.,  Detroit 


B.\LBACH,  Edttard.  Mechanical  Engineer, 
.Tames  Leffel  &  Co..  Springfield 

BEAUMONT.  Jay  C.  Chief  Planner.  Engrg. 
Dept..    B.    R.    Goodrich    Co..  Akron 

GREENE,  Oscar  V.,  General  Manager,  The 
Cleveland  Stoker  &  Mfg.  Co.,         Cleveland 

LOCKHART,  .Tames.  Chief  Engineer,  The 
Lakewood  Engineering  Co..  Cleveland 

WEAVER,  Robert  R.,  Chief  Engineer,  Ral- 
ston Steel  Car  Co..  East  Columbus 


GILL.  Joseph  W.,  Associate  Engineer  and 
Chief  Draftsman,  Smith  &  Watson  Iron 
Wks.,  Portland 


Missouri 

FARNHAM,    Dwight    T..    Consulting    Indus- 
trial Engineer,  St,  Louis 


Montana 

PRl'ETT.  Grover  C.  City  Engineer  and 
Superiuteudent  Water  Works.       Miles  City 

New  Jersey 

EPPENSTEIMER.  William  F..  Mechanical 
Engineer,  United  States  Metals  Refining 
Co.,  Chrome 

FOX,  Acbrey  E..  Industrial  Engineer.  Cellu- 
loid Co..  Newark  • 

McINTY'RE.  Malcolm.  Vice-Pres.,  Bergen 
Point   Iron   Works.  Bayonne 

MEIGS.  William  P.,  Works  Manager,  Magor 
Car  Corp.,  Passaic 

RICHARDSON,  HENRY,  President,  Richard- 
son  Scale  Co,,  Passai<' 

SCHULHOFF,  Saul,  Asst.  Production  Man- 
ager, Essex   Rubber  Co.,  Trenton 

STENGER,  Johannes  G..  Chief  Draftsman. 
Marine   Dept.,    Babcopk  '&  Wilcox   Co.. 

Bayonne 

WOOD,  Henry  E..  Instructor  of  Special 
Mechanical   Workers.   Crocker-Wheeler   Co., 

Ampere 

New  York 

AXELSSOX,    Gustaf    S.,    Mechanical    Engi- 
neer. Otis  Elevator  Co..  New  Y'ork 
BLINX.   Edward  R..   Superintendent  of  Con- 
struction   and    Maintenance,    The    Solvay 
Process   Co.,  Syracuse 

BRENN.\N.  John  E.,  Assistant  Works  Man- 
ager. The  Remington  Arms  Union  Metallic 
Cartridge  Co..  Inc..  Ilion 

CARMODY'.  John  P.,  Mechanical  Engineer, 
Perin  &  Marshall,  New  York 

CEBR.'VT,  Paul,  Estimator  and  Purchasing 
Engineer,   C.   P.   Perin   &   S.   M.   Marshall. 

New  York 

DISBROW,  William  C,  Jr.,  Private  Busi- 
ness. New  York 

ERB.  Edmund  M.,  Manager,  Merit  Machine 
Mfg.   Corp.,  New  Y'ork 

FLETCHER,  Howard  C,  Chief  Draftsman, 
Hull  Div.,  Navy  Yard.  New  York 

GRIFFIN.  George  E..  Mechanical  Engineer, 
The  Adder  Machine   Co..  New   York 

GRUBER.  Morris  M.,  President  and  Engi- 
neer,   Presto    Machine    Works,        Brooklyn 

HEIDELBAUGH,  William  W.,  Secretary 
and  Treasurer,  Acme  Cement  Corp.. 

Catskill 

HOUGH.  Frederick  L..  Jr..  Asst.  Engineer. 
Edison   Elec.   111.   Co..  Brooklyn 

McWILLIAMS.  Cloyd  C,  Engineer  of  Ma- 
chinery. American  Loco.  Co..     Schenectady 

MARSH.\LL,  Walter  E.,  Buffalo  Mgr.,  The 
Warner  &  Swasey  Co..  Buffalo 

O'REILLY,  Philip  J.,  U.  S.  Inspector  of 
Boilers.  Steamboat  Inspection  Service,  Cus- 
tom House.  New  York 

ROBLIN.  WiLMOT  H.,  Inspector  of  Ordnance. 
U.    8.    Ord.    Dept.,    Watervliet    Arsenal, 

Watervliet 


Pennsylvania 

BEXZON,  George  H..  Jr..  Chief  Draftsman, 
William   Sellers  &  Co..   Inc.,        Jenkintown 

BRODHEAD,  Elber  H..  Vice-Pres.,  Parkes- 
burg  Iron  Co.,  Parkesburs 

ECHOFF.  Walter  H.,  Assistant  General 
Master  Mechanic.  Midvale  Steel  &  Ord- 
nance Co.,  Coatesvillo 

FUNK,  Nevin  E..  Operating  Engineer.  Phila- 
delphia Elec.  Co..  Philadelphia 

GILLETT,  Merriman  C.  Branch  Manager. 
Spencer  Heater  Co..  Philadelphia 

HUMPTON.  John  R.,  General  Superinten- 
dent   of    Skelp   Mill,    Parkesburg   Iron    Co., 

Parkcsbu  rg 

KE.\L.  George  I..  Resident  Engineer.  U.  S. 
Shipping  Board.   Hog   Island,    Philadelphia 

LOWELL.  Dwight  E..  Assistant  Machinery 
Fabrication  Engineer.  .American  Inter- 
national   Shipbuilding    Corp..      Hog    Island 

MORRISON,  Lacey  H..  Production  Officer, 
Instrument    Dept..    Frankford    Arsenal, 

Philadelphia 

PORTER,  Roy  H.,  Asst.  Mechanical  Engi- 
neer. New  Jersey  Zinc  Co..  Palmerton 

WILSON.  Benjamin  W.,  Designer  and 
Superintendent  of  Constr.  of  Mech.  Equip- 
ment.  Ballinger  &  Perrot. 

New  Y'ork  and   Philadelphia 

Rliode  Island 

ANDERSON,  .\lexandee  W..  Inspector  of 
Boilers,  Fidelity  &  Casualty  Co..   of  N.  Y.. 


Providence 

Tennessee 

FRY.\NT,  Harris  T..  Specialty  Salesman. 
Crane  Co.,  Memphis 

WORDEN,  Arthur  F..  Fire  Protection  Engi- 
neer, Dupout  Engineering  Co.,  Jacksonville 

Texas 

PALMER.  William  R..  Mechanical  Engi- 
neer.    Cananea    Consolidated    Copper    Co., 

EI  Paso 

Utah 

REDWINE,  Lewis  S..  Chief  Draftsman. 
American  Smelting  &  Refining  Co..  Garfield 

Virginia 

WILLARD,  James  A.,  Chief  Draftsman.  Du 
Pont  de  Nemours  Co..  City  Point 

( 

Washington 

W.VTTS.  Robert  L..  Mechanical  Superinten- 
dent,    St.    Paul    v>c    Tacoma     Lumber    Co., 

Taconia 


Wisconsin 

DE  VLIEG,  Ray  A..  Chief  Engineer,  Kearney 
&  Trecker  Co.,  Milwaukee 


HYLAND,  Patrick  H.,  .\ssistant  Professor 
of  Mecli.   Engrg.,   University  of  Wisconsin, 

Madison 

KNIGHT,  Clark  M,,  Inspector,  United 
States  Indian  Service,  Ashland 

FOREIGN 

Australia 

LEWIS,  Edward  P.,  Designing  and  Con- 
struction Engineer,  Partner  Kelly  & 
Lewis,  Melbourne 

RIGBY,  Edward  J.,  Consulting  Engineer, 
Private  Practice  and  for  Northern  Terri- 
tory Federal  Government,  Melbourne 

Canada 

DICKSON,      George      H.,      Official      Gauge 

Checker,   U.   S,  .\rmy  Ord.   Corps,  Civilian 

Dominion,  Arsenal,  Quebec 

GILES,  George,  General  Manager,  Vancouver 

Engineering  Works,  Ltd.,  Vancouver 

JANSEN,    Walter    A.,    Operating    Manager, 

Canadian   Steel   Foundries,   Ltd.,  Montreal 

Costa  Rica 

PIC.\DO,  Ramon  M„  City  Engineer,  Cartago 
City  Council,  Cartago 

England 

M.VRSHALL,  William  J.,  Managing  Direc- 
tor, Richard  Garrett  &  Sons,  Ltd.,  Engi- 
neers. Westminster 

France 

BANKS,  Samuel  J.,  Director,  Works  Man- 
ager,   Berlut    Automobile    Works,         Lyons 

Hawaii 

NELL,  EDWARD  J.,  Manager,  H.  S.  Gray  Co., 

Honolulu 

Japan 

SCITENCK.  W.  Egbert,  Treasurer  and  Gen- 
eral Manager,  The  F.  W.  Home  Co.,  Tokyo 

Porto  Rico 

STOREY,  Norman  C,  Mechanical  Superin- 
tendent, .'\guine  Sugar  Co.,  Aguine 


FOR     consideration     AS     ASSOCIATE     OR 
ASS0CI.1TE-MBMBER 

District  of  Columbia 

HARTFORD.  Ernest,  Office  Manager,  Com- 
mittee on  Education  and  Special  Training, 
War  Department.  Washington 

Massachusetts 

LLEWELLYN,  Ernest  R.,  Assistant  Chief 
Draftsman,    American    Steel    &    Wire    Co., 

Worcester 
Michigan 

DIX,  HORACE  p..  Secretary  and  General 
Manager,    Wilmarth   &   Morman    Co., 

Grand  Rapids 
Ohio 

DETWILER,  HOMER  H.,  General  Manager, 
The  Enterprise  Co.,  Columbiana 

New  Jersey 

JACKSON,  Leonard  D.,  Consulting  Ballistic 
and  Mechanical  Engineer,  American  Stan- 
dard   Metal    Products   Corp.,  Paulsboro 

New  York 

BROWN,    .\rthur   j..    President   and   Treas- 
urer, B.  A.  B.  Model  Mfg.  Co.,     New  York 
MONAHAN,   Thomas   G.,  -Assistant  to   Chief 
Engineer,    The    Donner    Steel    Co.,    Inc., 

Buffalo 

Oklahoma 

EMMETT,  Carl  P.,  Superintendent,  Bell  Oil 
&  Gas  Co.,  Stone  BIuCT 

Pennsylvania 

EVANS,  IlERBiiRT  IT.,  District  Sales  Man- 
ager, Coatesvllle  Boiler  Wks.     Philadelphia 

STRICKI^EU,  IIaury  K.,  Asst.  Chief  Engi- 
neer, Erie  Forge  &  Steel  Co.,  Erie 
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FOR     COXSIDERATIOX     AS     ASSOCIATE-MEMBER 
OR    JUNIOR 

California 

SHIPLEY,  Jack  B.,  Marine  Engineer,  Moore 
Sliipbuilding  Co.,  Oaliland 


Canada 

YARROW,    NoKMAN    A.,    General    Manager. 
Yarrows,   Ltd.,  Victoria,   British   CoUinil)ia 


Connecticut 

ROOT,  Frederick  J.,  Major  O.  R.  C,  Army 
Inspector  of  Ordnance  and  Acting  Quar- 
termaster,   Slarlin    Rockwell    Corp., 

New   Haven 

District  of  Columbia 

KNIGHT.  Bernard  O.,  Aeronautical  Mechan- 
ical Engineer.  Production  Engr.  Dept., 
Bureau  of  Aircraft  Production,  Washington 

ROSS,  Robert  M.,  1st  Lieut.,  Ordnance  Dept. 
N.  A.  Mechanical  Engineer,  U.  S.  Chem- 
ical Plant  No.  4,  Washington 

Georgia 

BROOKS,  Eugene  A.,  Sales  Engineer,  The 
Babcock  and  Wilcox  Co.,  Atlanta 

Illinois 

ACCOLA,     Edward     C.,     Methods     Engineer, 

Western  Electric   Co.,  Chicago 

H.\CH,    Clarence   A.,   Mechanical   Engineer, 

Wei5tern   Electric   Co..  Chicago 

SCHEEL,    Charles    F.,    Department    Head, 

Western  Electric  Co.,  Inc.,  Hawthorne 
MANLEY,  Lloyd  M.,  Section  Head,  Western 

Electric  Co.,  Chicago 

Maryland 

EVANS,  BoTD  v.,  1st  Lieut.,  Ordnance  De- 
partment,   V.    S.    A., 

Aberdeen  Proving  Ground 
Massachusetts 

SPENGLER,  Ralph  A.,  Captain,  Watertown 
Arsenal,  Watertown 

Michigan 

ALDRICH,  Henry  E.,  Jr.,  Chief  Draftsman, 
The  Wickes  Boiler  Co.,  Saginaw 

Minnesota 

ROTHENBERGER,  James  H.,  Asst.  Supt., 
Minneapolis    Steel    &    Machinery    Co., 

JOnneapolis 
New  Jersey 

HARBESON,  James  P.,  Jr.,  Plant  Engineer. 
Camden  Forge  Co.,  Camden 

HARDING,  Arthur  B.,  Construction  Engi- 
neer, U.  S.  Cast  Iron  Pipe  &  Foundr.v  Co., 

Burlington 
LENNOX,  Weston.  Leading  Draftsman,  Bab- 
cock &  Wilcox  Co.,  Bayonne 


FOR   CONSIDERATION    AS  JUNIOR 

Alabama 

SNYDER.  Clifford  L.,  2nd  Lieut..  F.  A.  R. 
C.  Nitrate  Div.  Ord.  Dept.,  U.  S.  .\.,  U.  S. 
Nitrate  Plant  No.   1,  Sheffield 


New  York 

.\D.\MSON.     Allan     X..     Chief     Draftsman, 
Boucher  Cork  &  Machine  Co.,       New  York 
BROWN,  Anthony  F..  Vice-President  &  Gen- 
eral   Manager,    B.    A.    B.    Slodel   Mfg.    Co., 

New  Y'ork 

H.\RDY.    Charles,    General    Manager.    Blair 

Tool    &   Machine    Wks..  New    York 

NORRIS,    Donald    G.,    Experimental    Motor 

Div.,  Curtiss  Aeroplane  &  Motor  Corp.. 

Buffalo 
PIERCE,     Harold     F.,     Lieut.,     In     charge 
mechanical  development.  Medical  Research 
Laboratory,    Field    No.    1, 

Mineola,    Long    Island 
WELLS,  Albert  W.,  Engineer,  General  Elec- 
tric  Co.,  Schenectady 

Ohio 

BENJAMIN.    MeRBil    G.,    Power    Plant    En- 
gineer, Youngstown  Sheet  &  Tube  Co.. 

Youngstowu 


Connecticut 

COOK,  Fred  L.,  2nd  Lieut.,  Ordnance  Re- 
serve Corps.   Scovill  Mfg.   Co.,     Watcrbury 

FLYNN.  James  J.,  Asst.,  Chief  Inspector  of 
Ordnance  U.  S.  Government,  Remington 
Arms   Bridgeport   Wks.,  Bridgeport 

HE.\LY,  William  J..  Laboratory  Asst.  in 
Mechanical  Engineering.  Sheffield  Scientific 
School.  Mason  Laboratory  of  Mechanical 
Engineering,  New  Haven 

District  of  Columbia 

APPEL.  Saul  C,  Aeronautical  Mechanical 
Engineer,  Dept.  of  Military  Aeronautics 
Supply  Section,  Buildings  Grounds  Branch, 

Washington 

SMITH,  Benjamin  A..  Technical  Engineer, 
Bureau  of  Standards,  Aero.  Instrument 
Section,  Washington 

Georgia 

SAI'NDERS.  William  H.,  Student,  Georgia 
School  of  Technology,  Atlanta 

Illinois 

HOGG,  John  W.,  Corn  Products  Refining 
Co.,  Argo 

HUTCHISON,  Fred  P.,  Efficiency  Engineer, 
Western  Electric  Co..  Inc..  Chicago 

Indiana 

SACKSTEDER,  .\bner  F.,  Tool  Designer  & 
Checker,  Nordyke  &  Marnion  Co..  Aviation 
Division,  Indianapolis 

Marj'land 

CR.VWFORD,  John  D.,  Chief  Engineer, 
Maryland  Pressed  Steel  Co.,       Hagerstown 

MACOMBER,  Henry  E.,  Technical  Engineer 
at  Power  Plant  No.   1,   Edgewood  Arsenal. 

Edgewood 

Michigan 

GUSTAVrS.  CHARLES  W.,  Engineer,  Murphy 
Iron  Works,  Detroit 

MERRITT,  Leon  F.,  Sr.  Inspector  of  Air- 
planes &  -Virplane  Engines,  Aircraft  Pro- 
duction Bureau,  Detroit 

SWENSON.  Clarence  Q.,  Asst.  Engineer  of 
Test,  Ordnance  Dept..  U.  S.  A..  Reo  Motor 
Car  Co.,  Lansing 

New  Jersey 

M.\RSH.  John  W.,  Designing  Engineer.  Calco 
Chemical  Co.,  Bound   Brook 

New  York 

CrSTER.    Garry    D..    Lieut.     Junior     Grade, 

United    States    Navy.    U.    S.    S.    Montana. 

New   York 
FOSTER,    James   F.,    Jr.,    Testing   Materials. 

Curtiss  .\eroplane  &  Motors  Corp..   Buffalo 
HERRM.-iNN.  John  F.,  Mechanical  Engineer. 

Herrmann  &  Grace  Co..  Brooklyn 

JONES.   Walter   H..   2nd   Lieut.   Ord.    R.   C. 

New   York   Air   Brake   Co.,  Watertown 

NOKMII.E.    Thomas   H.   J..    Ship   Draftsman. 

Hull  Division,  Navy  Dept.,  Brooklyn 


CHANGE  OF  GRADING" 
promotion  from  associate 

New  York 

BLUMGARDT.     Isaac    E..    Plant     Engineer, 
Bayles  Ship  Yards,       Port  Jefferson,  L.  I. 

promotion    fro.m    associate-member 

Georgia 

GREGG,  Robert,  Secretary,  Atlantic  Steel 
Company.  Atlanta 

Illinois 

SILLCOX,  Lewis  K..  Mechanical  Engineer, 
Illinois    Central    Railway,  Chicago 

New  Jersey 

BRUNNER,  Hans,  Production  Manager, 
Essex   Production   Co.,  Trenton 

Massachusetts 

BURGESS,  A.  Bradley.  Vice-President, 
Standard  Plunger  Elevator  Co.,   Worcester 

Michigan 

HAYNES,  Edward  A.,  Second  Vice-President. 
Pt.  Huron  Sul.  &  Paper  Co.,     Port  Huron 

Texas 

CRAWFORD,  Charles  C  Manager,  A.  M. 
Lockett  &  Co.,   Ltd.,  Houston 

France 

WOODS,  Samuel  H..  Captain  Q.  M.  C.  D. 
S.  A..  Motor  Transport  Service,  American 
Expeditionary   Forces 


Pennsylvania 

BRY.\NT,  Robert  E..  Captain,  Ordnance  R. 
C.  Inspecting  Artillery  Ammunition,  c/o 
Worthington   Pump  &  Mach.  Corp., 

Hazelton 
RC»THERT,   LuDwiG   W.,   Erecting   Engineer,     Pennsylvania 
Westinghousa  Electric  &  Mfg.  Co., 

Philadelphia 

SOSS,   Henry,    Captain   Ordnance   Dept.,    U. 

S.  A.,  Worthington  Pump  Co.,       Hazelton 


Ohio 

LINTON,    DoxALD    S.,    Schedule    Clerk.    Ord- 
nance Dept.,  Mosler  Safe  Co..        Hamilton 


BL.\CK.     William      E.,      Shop     Draftsman. 
Dravo   Engineering  Works.   Neville   Island 


Virginia 

KURTZ,   Walter   W.,  Engineer,   V.   S.   N.   R. 
F.,    Supply   Dept.,    Navy   Yard,  Norfolk 


France 

KERNS.  Ror  S.,  .\ssemhling  Locomotive'!. 
Ifith  Engineers  (Railway*  National  V.  S. 
Army,  Co.  A,  .\raerican  Expeditionary 
Forces 


promotion  from  junior 

California 

BEATIE.  Cecil  E.,  Engineer,  Shell  Co.  of 
California,  San    Francisco 

Connecticut 

BL.'VCKMER,  Waldo  H.,  Works  Service  Man- 
ager,  Electric   Cable  Co.,  Bridgeport 

District  of  Columbia 

SPICE,  Charles  G..  Captain,  Ord.  R.  C 
Gun  Division,  Washington 

Illinois 

ROLLINS,  L.  E..  Mechanical  Engineer.  Swift 
&  Co.,  U.   S.   Yards,  Chicago 

Massachusetts 

SCHWARZ,  Frans  H..  Master  Mechanic  and 
Mechanical  Engineer  for  the  Worsted 
Dept.,    Pacific   Mills,  Lawrence 

New  York 

TEHLE.  Charles  J..  Chief  Draftsman, 
Marine  Dept..  Kerr  Turbine  Co..  Wellsville 

Ohio 

SVENSEN,  Carl  L..  Assistant  Professor, 
Ohio    State  University,  Columbus 

Pennsylvania 

MACLEAN,  ARCHIBALD,  Jr..  Purchasing 
Dept.,  Engineer,  Westinghouse  Elec.  & 
Mfg.  Co..  Machine  Works,         E.  Pittsburgh 

SMITH.  Howard  W..  Chief  Engineer.  Stan- 
ard    Engineering   Co.,  Ellwood   City 

Texas 

PALMER,  Guernsey      A.,      Manager      and 

Resident  Engineer,    De  La    Vergne   Engine 

Co.,  Houston 


SUMMARY 

New    applications 19S 

.\pplications   for  change  of  grading: 

Promotion    from    Associate 1 

Promotion    from   Associate-Member 7 

Promotion  from  Junior 10 

Total 216 


PERSONALS 


/N  these  columns  are  inserted  items  concerning  members  of  the  Society  and  ineir  professional 
activities.  Members  are  always  interested  in  the  doings  of  their  fellow-members,  and  the 
Society  welcomes  notes  from  members  and  concerning  members  for  insertion  in  this  section.  All 
communications  of  personal  notes  should  be  addressed  to  the  Secretary,  and  items  should  be  re- 
ceived by  September  15  in  order  to  appear  in  the  October  issue. 


CHANGES  OF  POSITION 

A.  F.  Van  Deixse,  formerly  connected  with 
the  Federal  Light  and  Traction  Company,  New 
York,  has  become  associated  with  the  Colum- 
bus, Delaware  and  Marion  Electric  Company. 
Marion,  Ohio,  as  general  manager. 

Edwin  H.  Seaman,  until  recently  insurance 
engineer,  American  Lloyds.   Now   York,  has  ac- 


cepted -the  position   of   eu; 
and   Iliggins,  New   York. 


tineer   with    Johnson 


A.  II.  CiiAS.  Dalley,  formerly  manager  of 
the  Chicago  office  of  the  American  Engineering 
Company,     of    Philadelphia.    Pa.,     has     become 


affiliated     with     the 
Company,  Chicago,   II 
suiting  engineer. 


Locomotive     Superheater 
in  the  capacity  of  con- 


.7.  O.  Persons  has 
general  manager  of 
Jefferson,    L.    I.,   N.    Y. 


accepted  the  position  of 
Bayles  Shipyard,  Port 
lie  was  until  recently 
assoiiated  with  the  Remington  Arms  Company, 
Bridgeport,  Conn.,  in  the  capacity  of  works 
engineer. 

J.  CAni.Tox  Ward,  Jr.,  has  become  asso- 
ciated with  tlie  Pratt  and  Whitney  Company. 
Hartford.  Coun.  He  was  formerly  connected 
with  the  productive  statistics  division,  W'ater- 
vliet  Arsenal.  Watervliet,  N.  Y. 

IlOEERT  N.  Field  has  severed  his  connections 
with  the  United  States  Smelting,  Refining  and 
Mining  Company,  to  take  a  position  with  the 
Western  Sugar  Refinery  of  San  Francisco. 


Frederick  B.  Garrahax, 
John  Royle  and  Sons.  Patcrso 
associated  with  the  McGraw 
(^.'ouipany.  New  Y'ork. 


formerly  with 
1.  N.  J.,  is  now 
Hill    Publishing 


^auic    city,    in 


Process    Company,    of    t 
i-apacity  of  sales  engineer. 

Wallace  C.  Mills,  until  recently  machine 
designer  with  Root  and  Van  Dervoort  Engi- 
neering Company,  East  Moline,  111.,  has  as- 
sumed similar  duties  with  the  Janesville  Ma- 
chine  Company,    Janesville,    Wis. 

George  A.  Hickerson  has  resigned  his  posi- 
tion as  engineer  with  McKesson  and  Robbins, 
Inc..  New  York,  to  accept  the  position  of 
mechanical  appraiser  with  Ford,  Bacon  and 
Davis,    New    lurk. 

C.  J.  liEisT  has  entered  the  mechanical  de- 
partment, U.  S.  Nitrate  Plant,  Muscle  Shoals, 
Slieffleld,  Ala.  He  was  formerly  connected 
with  E.  I.  du  Pont  and  Company,  Wilmington, 
Hel.,  in  the  capacity  of  eugineenug  drafts- 
man. 

Frederick  R.  Hanks  has  resigned  his  posi- 
tion as  assistant  equipment  engineer  of  the 
Remington  .\rms  Union  Metallic  Cartridge 
Company.  Inc.,  Bridgeport,  Conn.,  to  take  a 
position  as  chief  engineer  with  the  McNab  and 
Harlin  .Manufacturing  Company,  Paterson, 
N.  J. 

Z.  E.  Sargissox  has  resigned  his  position  as 
assistant  works  engineer  for  the  Pan  Motor 
Company,  St.  Cloud,  Minn.,  to  accept  a  posi- 
tion as  an  assistant  maintenance  engineer 
with  the  B.  F.  Goodrich  Company,  of  Akron, 
Ohio. 

George  H.  Waters,  formerly  president  of 
fieorge  II.  Waters  Company.  Mariner  Harbor. 
N.  Y.,  has  assumed  the  duties  of  president  of 
the  Raritan  Dry  Dock  Company,  Perth  Am- 
boy,  N.  J. 


and    I'iercc    Manufacturmg 
wood,  Onondaga  Co.,  N.   Y. 


Corporalion.    East- 


S.  Caul  Siiiej.EV.  of  Minneapolis,  Minn.,  has 
hargc    of    tlie    training    of    appru.ximately    330 
who   will    serve   in    the    capacity    of 
automobiles     and     trucks     in     war 


army  men 
drivers  of 
service. 


John  V. 
mechanical 
Minnesota, 
training  of 
are  to  serv 


Marten  is,  assistant  professor  of 
engineering    at    the    University    of 

Minneapolis,  has  undertaken  the 
300  enlisted  men  in  the  Navy  who 
'  as  machinist   mates. 


Edward  B.  Gav,  Jr.,  has  accepted  the  posi- 
tion of  bull  fittings  engineer  with  the  Ameri- 
can Interiialional  Shiphuilding  Corporation, 
Hog  Island.  Pa.  Mr.  Gay  will,  however,  still 
maintain  bis  consulting  engineering  office  in 
Philadelphia,  Pa. 

I'ercv  Brown  has  been  promoted  to  the 
position  of  general  superintendent  of  the 
record  factories  at  Bridgeport,  Conn.,  and 
Toronto.  Canada,  of  the  Columbia  Graphophone 
Manufacturing  Company. 

By  order  of  the  County  Court.  Queens 
County,  dated  August  13,  1918,  Frederick 
Si;ier.meister's  name  has  been  changed  to 
Frederick  .Vldex  Spexcer. 


APPOINTMENTS 

Harry  K.  Fox  has  been  appointed  mechan- 
ical engineer  of  the  Chicago.  Milwaukee  and 
St.  Paul  Railway  Company,  Milw^aukee,  Wis., 
with  headqu  irti'i-s  at  Chicago,  111.  He  was 
formerly  conneited  with  the  company  in  the 
i-apacily   of  cngini'er  of   tests. 


James  G.  Rl'ssell.  formerly  instructor  in 
mechanical  engineering.  Post  Graduate  Depart- 
ment, U.  S.  Naval  .\cademy.  Annapolis,  Md.. 
has  accepted  a  position  with  Day  and  Ziiu- 
mermann,   Inc.,   Philadelphia,   Pa. 

James  D.  Taylor  has  resigned  his  position 
of  chief  engineer  and  superintendent  of  the 
Twenty-third  Street  In-iinch  of  the  Y'.  M.  C.  A., 
to  assume  the  duties  of  chief  engineer  and  as- 
sistant superintendent  of  the  Metropolitan 
Museum  of  Art.  New  Y'ork. 

Fraxk  O.  Hoaglaxd,  formerly  affiliated  with 
the  Pratt  and  Whitney  Company,  of  Hartford, 
Conn.,  has  become  associated  with  The  Bilton 
Machine  Tool  Company.   Bridgeport,  Conn. 

W.  B.  Moses  has  severed  his  connection 
with  A.  Marx  and  Son,  New  Orleans,  La.,  to 
accept  a  position  with  the  Engineering  Sales 
Company,   Inc.,  of  the  same  city. 

Sverre  Petersen,  until  recently  identified 
with  the  Lucey  Manufacturing  Corporation  of 
Tennessee,  Chattanoo.ga.  Tenn.,  in  the  capacity 
of  chief  engineer,  has  accepted  the  position  of 
engineer  with  the  Roxana  Petroleum  Company 

of  Oklahoma,  Tulsa,  Okla. 

1 
I 
Ernest  B.  Talkes  has  resigned  his  position 
as  master  mechanic  of  the  Federal  I^irnace 
Plant,  By-Produet  Coke  Corporation.  South 
Chicago,  ill.,  to  accept  a  similar  position  with 
the  Inland  Steel  Company  at  Indiana  Harbor, 
Ind. 

L.  W.  Helmreich  has  assumed  the  position 
of  engineer,  electricity,  gas.  heat  and  water 
department  of  the  Public  Service  Commission 
of  Missouri.  Jefferson  City.  Mo.  He  was 
formerly  head  of  the  electrical  department  of 
the  Ranken   Mechanical   School.   St.   Louis.   Mo. 

ALEX.  B.  McKechxie  has  become  affiliated 
with  the  G.  M.  Parks  Company.  Boston.  Mass. 
He   was    formerly    connected    with    the    Merrill 


George  II.  Sharpe  has  resigned 
gineer    and    director    of    Westcott 


as  chief  en- 
and  Mapes. 
the  position 


Everett  W.  Swautwcii  t.  formerly  with  the 
New  York  office  ut  the  Nordberg  .Manufacturing 
Company,  has  been  a[ipointed  manager  of  the 
rhiladelphia  office,  with  the  particular  task 
of  serving  all  the  departments  of  the  Emer- 
gency Fleet  Corporation  and  various  technical 
departments  in  Washington,  as  the  company's 
RoiiERT  Mawson,  formerly  associate  editor  shops  arc  largely  devoted  to  Government  work. 
of   the    American   Macliinist   and    recently   con 


Inc..  New  Haven.  Conn.,  to  accept 
of  di'pnty  administrative  engineer  for  the  State 
of     Connecticut.     U.     S.     Fuel     Administration, 
Hartford,  Conn. 


nected  with  the  firm  of  Mawson  Brothers  of 
Providence.  R.  I.,  has  accepted  the  position  of 
publicity  manager  with  the  Quigley  Furnace 
Specialties  Company,   of  New  York. 

James  G.  Rossman.  until  recently  financial 
manager  for  W'ilUam  Ilurd  Hillyer,  New  York, 
is  now  manager  of  the  banking  department  of 
Converse  D.  Marsh,  New  Y'ork. 


llERKERT    .\. 

with  the  New 
Orange,  Mass., 
the  shell  plant 


ANNOUNCEMENTS 

acf  epted 


BiRXS    his    aci  epted    a    position 

lome  Sewing  Machine  Company, 

the  capacity   of  manager  of 


F.  Rodney  Pi.easoxtox  has  become  con- 
nected with  the  Savage  Arms  Corporation,  as 
general  works  manager  of  its  plants  at  Utica, 
Sharon  and   Pbiladelpbia. 

Lieut.  Col.  P.  P.  Walker.  Engrs.  U.  S.  A., 
is  now  stationed  at  Camii  Cody  and  expe.  ts  'o 
leave  shortly  for  France.  Lieutenant  Walker 
is  Dean  of  ibe  Si'bool  of  Engineering.  Univer- 
sity of  Kansas.  Prof.  Geo.  C.  Shaad  taking 
his  place  during  his  absence'. 

R.  L.  Rowley,  formerly  with  the  Fire  Mar- 
shal's Branch  of  the  U.  S.  Shipping  Board. 
Oakland,  Cal..  is  now  engineer  for  the  Pacific 
division,  in  charge  of  fire  protection  in  the 
shipyards,  under  the  jurisdiction  of  the  Ship- 
ping Board. 


Olin  II.  Landretii,  professor  of  civil  engi- 
neering. Union  College,  Schenectady,  N.  Y'., 
has  been  apindnted  to  the  Ordnance  Depart- 
miuit  as  mechanical  engineer  in  the  Produc- 
tion Bureau,  and  is  to  be  stationed  at  Wash- 
ington. To  enable  him  to  accept  this  appoint- 
ment, the  trustees  of  I'nion  College  have  ex- 
tended  his   leave   of  absence   for   another  year. 

Harry  Himi;i.hl.\c  has  been  appointed  as- 
sistant to  Joseph  Harrington,  the  administra- 
tive engineer,  U.  S.  Fuel  .\dministration '  for 
Illinois. 

Charles  C.  Trump,  secretary  and  mechan- 
ical engineer  of  the  Humphrey  Gas  Pump  Com- 
|iany.  Syracuse.  N.  Y'..  has  accepted  an  ap- 
pointmen't  as  assistant  administrative  engi- 
neer, under  the  Federal  Fuel  .Ydministration 
for  New  York  State  and  the  Bureau  of  Con- 
servation of  the  United  States  Fuel  .■Adminis- 
tration, (b'voling  his  entire  tiiiit_'  to  the  wiu-k 
of  fuel  conservation  in  the  State  of  New  York. 

Edward  N.  Trump  is  acting  as  administra- 
tive engineer  under  the  Federal  Fuel  Con- 
servation for  New  York  State,  with  office  in 
Syracuse,    N.    Y'.      Mr.    Trump   is   serving 


volunteer, 
work. 


giving     halt    of    bis     time    to    this 


Henry 

tion    of 


E.   IX)NGWell   has  assumed 
■hief    engineer    for    the    I'ierc 

807 


th 


'   potti- 
l-.utlrr 


William  (!.  Eager,  formerly  vice-president 
of  the  Valdosta  Lighting  Company  and  con- 
sulting engineer  for  the  General  Utilities  and 
Operating  Company  of  Baltimore,  Md.,  re- 
ceived his  commission  as  lieutenant  of  the  line 
(senior  grade)  United  States  Naval  Reserve 
Force,  and  lias  been  assigned  to  Philadelphia 
liclil   wnrk   in   that   district. 


EMPLOYMENT  BULLETIN 

rHE  SECRETARY  considers  it  a  special  obligation  and  pleasant  duty  to  make  the  office  of  the 
Society  the  medium  for  assisting  members  to  secure  positions,  by  putting  them  in  touch  with 
special  opportunities  for  which  their  training  and  experience  qualify  them,  and  for  helping  any 
one  desiring   engineering  services.     The  Society   acts   only   as   a   clearing   house    in    these    matters. 


GOVERNMENT  POSITIONS 

stamps  should  he  inclosed  fvr  transmittal  of 
applications  to  advertisers ;  non-memhers 
should  iK-comiianif  appU-cations  with  a  letter  of 
reference  or  introduction  from  a  member;  such 
reference  letter  uill  be  filed  with  the  Socieln 
records. 

CONSTRUCTION  MEN  on  coke-oven  plants. 
Men  competent  to  follow  out  plans  and  de- 
tails of  construction  and  plant  layout.  Ex- 
perience in  chemical  and  gas  plants  service- 
able      0525. 

ENGINEERS  with  experience  in  machine 
shops,  and  men  of  general  engineering  i\ 
perience  needed.     0549. 

HIGH  -  GRADE  TECHNICALLY  -  TRAINED 
MEN,  preferably  graduates  of  a  mechanical 
or  electrical  engineering  course.  Those  with 
some  practical  experience  in  testing  or  de- 
signing machinery  preferred.     0552. 

COMIU'STION  ENGINEER  wanted  by  the 
Bureau  of  Oil  Conservation,  Oil  Division, 
U.  S.  Fuel  -Vdmiuistration,  for  each  of  the 
following  districts,  to  act  as  inspector,  visit- 
ing all  plants  within  his  district  using  fuel 
oil  and  natural  gas :  PKiston,  Providence, 
New  York  City,  Philadelphia,  Pittsburgli, 
Buffalo,  Detroit,  Chicago,  Minneapolis, 
Tulsa,  New  Orleans,  and  San  Francisco. 

It  is  desirable  to  have  these  men  act  as 
volunteers  where  possible,  but  the  Adminis- 
tration is  prepared  to  pay  a  reasonable  com- 
pension  for  men  who  cannot  aiTord  to  give 
their  services  to  the  Government.  Only  men 
who  have  had  experience  in  fuel-oil  and 
natural  gas  combustion  would  he  of  valu". 
0508. 

MECHANICAL,  Civil,  Electrical  and  Marine 
Engineers  are  required  for  shipyards,  prin- 
cii)ally  on  Atlantic  Coast.  Work  to  be  the 
designing  and  construction  of  hulls  and 
ship  equipment.     0597. 

YOUNG  MEN  wanted  for  the  Department  ct 
Military  .\eronautics.  Should  have  meclian- 
jeal  training,  and  if  possible,  be  thoroughly 
"grounded  in  electrical  work.  May  be  of 
draft  age  and  will  go  as  enlisted  men,  then 
assigned  to  Training  School  for  Radio  Me- 
chanics and  after  instruction  will  be  sent 
overseas.  They  will  be  inducted  at  once. 
Schools  conducted  in  Pittsburgh  and  New 
York  City. 

CIVILIAN  POSITIONS     " 

SUPERINTENDENT  for  projectile  shop.  Must 
be  able  to  handle  men  intelligently,  have 
had  actual  experience  in  the  forging  and 
machining  of  shells,  be  thoroughly  experi- 
enced in  production  work,  and  possess  execu- 
tive  ability.      Location    Connecticut!     1-0523. 

YOUNG  SALES  ENGINEER  for  leading  firm 
of  power-plant  specialty  manufacturers. 
Man  with  experience  in  power-plant  equip- 
ment wanted ;  technical  graduate  preferred. 
Excellent  prospects.  Location  Philadelphia. 
1-0524. 

ESTIMATOR-DRAFTSMAN,  who  can  read 
blueprints,  do  the  necessary  laying  out  and 
pick  off  quantities.  Work  is  all  in  sheet  and 
plate  steel,  tanks  and  boilers,  and  special 
apparatus.      Location    .lersey    City.       1-0526. 

YOUNG  ENGINEER  (draft-exempt)  to  assist 
in  supervising  operation  of  private  power 
plants  and  in  engineering  new  industrial 
olants.  Salary  according  to  results.  Loca- 
tion New  York.     1-0528. 

TWO  COLLEGE  GRADUATES  for  drafting 
room  with  a  few  years'  experience  in  detail- 


ing and  drafting  in  connection  with  the 
layout  of  furnace  work,  elevator  and  con- 
veyor machinery,  boiler-plant  work,  etc. 
Men  required  to  make  stress  diagrams  and 
estimates  of  the  various  structures  which 
thev  design,  and  take  off  quantity  estimates. 
10531. 

DRAFTSMAN,  experienced  and  competent  man 
to  take  care  of  general  layouts  such  as  are 
mad-'  in  tase  a  new  proposition  has  tij  be 
lined  up  in  the  drafting  room  fur  estimating 
purposes  or  for  the  purpose  of  general  ar- 
rangement and  best  utilization  of  available 
ground  area.  Man  wanted  who  is  w'ell 
acquainted  with  the  handling  of  material  in 
large  quantities  by  mechanical  appliances 
and  who  has  preferably  had  experience  in 
the  same  line  of  work  at  metallurgical 
plants.     1-0532. 

EXPERIENCED  CHECKER  who  can  check 
up  all  drawings  before  they  leave  the  draft- 
ing room  as  regards  detail  dimensions,  am] 
also  go  over  the  stress  diagrams  and  the  gen- 
eral design  of  buildings  and  various  struc- 
tures so  that  the  checking  w'ill  be  complete 
and  not  have  reference  only  to  detail  dimen- 
sions.    1-0533. 

EDITOR  with  special  knowledge  in  marine 
engineering  and  boiler  manufacture.  Head- 
quarters New  York.      1-0534. 

ASSISTANT    MASTER     MECHANIC    or    ME 

CHANICAL  ENGINEER.  Mechanical  grad- 
uate or  man  with  at  least  three  years' 
college  education  and  some  practical  experi- 
ence in  machine-shop  work  or  factory  main- 
tenance. Work  consists  principally  in  the 
maintenance  and  operation  of  hydraulic 
i:iumi)s,  presses,  and  similar  lines.  To  start 
in  office  as  a  clerk  and  cost  accountant  at 
$100  per  month.  Progress  and  promotion 
will  depend  entirely  upon  the  man  himself. 
Location  Canada.     1-0336. 

ORGANIZING  ENGINEER  tor  large  plants 
operating  30,000  to  40,000  hp.  of  boilers, 
large  electrical  units,  also  refrigeration 
machinery,  evaporators,  stills,  gas  machin- 
ery, and  varied  mechanical  equipment. 
Young  man  who  has  had  technical  training 
and  experience  and  is  qualified  to  guide  in 
mechanical  development.  Location  Ohict. 
Salary  depends  on  man.     1-0542. 

DESIGNER  for  semi-Diesel  or  hot-bulb  heavy- 
oil  engines  to  be  used  for  marine  and  land 
purposes — one  who  has  had  experience  on 
this  type  of  machinery.  State  requirements, 
salary,  etc.     Location  New  Y'ork.     1-0543. 

MECHANICAL,  CIVIL  or  AERONAUTICAL 
ENGINEER  capable  of  handling  mathe- 
matical work  connected  with  the  design  of 
aeroplanes.  Men  with  mathematical  ex- 
perience in  other  lines  will  be  considered. 
Position  is  with  aircraft  factory  on  Long 
Island.     1-0556. 

ASSIST.\NT  TO  DIRECTOR  of  large  univer- 
sity engineering-experiment  station,  to  have 
some  teaching  requirements ;  duties  to  in- 
clude all  editorial  work  connected  with  pub- 
lication and  distribution  of  bulletins,  requir- 
ing some  practical  editorial  experience. 
Initiative  and  ability  to  carry  out  work  with 
minimum  supervision  on  the  part  of  head  of 
the  department.  Salary  will  depend  largely 
upon  age,  experience,  and  training  of  man. 
I-055S. 

Y'OUNG  ENGINEER  with  some  experience  in 
assembling  small  parts  such  as  time  and 
percussion  fuses  will  be  afforded  excellent 
opportunity  to  show  worth  as  the  head  of 
fuse  department  of  a  large  ammunition  com- 
pany. Salary  commensurate  with  experi- 
ence and  demonstrated  ability.  Location 
Connecticut.     1-0562. 
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SUPERINTENDING  MECHANICAL  ENGI- 
NEER AND  FOREMAN  for  tin-smeltlug 
plant.  Men  familiar  with  tin-ore  products 
and  manufacturing.  Ix)cation  Brooklyn. 
1-0563. 

SUPERINTENDENT  OF  CONSTRUCTION  for 
plant  manufacturing  conveying  machinery. 
Desire  executive  type  of  man  both  from 
office  and  shop  standpoint.  Salary  depends 
on  man.     Location  New  York.     1-0564. 

FACTORY  SUPERINTENDENT.  Manufac- 
turer of  steel  tanks  desires  to  communicate 
with  technical  graduate,  married  man  or  one 
with  dependents,  who  has  had  shop  experi- 
ence, knows  up-to-date  production  methods, 
labor  problems,  and  familiar  with  general 
cost  accounting.  In  reply  state  experience 
and  education.  Salary  to  start  $3000.  Loca- 
tion Massachusetts.     1-0566. 

COMBUSTION  ENGINEER  to  do  commercial 
engineering  work.  Experience  with  mechan- 
ical stokers.  Good  position  for  one  desiring 
to  prepare  for  sales  work.  Location  Pitts- 
burgh, Pa.     1-0507. 

ENGINEERING  SOCIETY'  requires  man  of 
Judgment,  experience,  executive  ability  and 
personality,  to  develop  standardization  work. 
Position  involves  coordinating  work  of  sev- 
eral important  committees  of  manufacturers 
and  users  in  mechanical  engineering  lines. 
State  full  qualifications  and  salary.      1-0569. 

MECHANICAL  ENGINEER  along  general 
lines  of  factory  reorganization,  together  with 
scm  ■  mechanical  drafting.  Salary  to  start 
$2500.     Location  Connecticut.     1-0571. 

S.-VLES  ENGINEER,  between  25  and  32,  draft- 
exempt  or  in  class  4.  Must  be  energetic, 
have  initiative  and  be  a  thinker.  Man 
■wanted  with  engineering-college  degree  and 
one  year's  shop  experience  on  machine  de- 
sign, or  high-school-  education  and  two  or 
three  years'  work  on  machine  design.  Sal- 
ary $is00,  with  excellent  opportunity  for 
advancement.  To  travel ;  New  York  head- 
quarters.    1-0572. 

DRAFTSMAN,  preferably  one  with  experience 
in  hydraulic-turbine  work.  Permanent  posi- 
tion and  good  opportunity  for  high-grade 
man  only.  Give  full  particulars  in  first  let- 
ter.    Location  Ohio.     1-0573. 

IIE.\D  OF  SCHOOL  FOR  BOYS  in  Detroit. 
Man  experienced  in  the  charge  of  boys' 
school  covering  the  grades  in  the  grammar 
and  high-school.  Chief  requisite,  personal- 
ity.    Salary  $1500.     1-0574. 

I)R.\FTSM.\N  on  plant  layout  work  of  factory 
buildings.  Concern  engaged  in  the  manu- 
facture of  steel  barrels,  tanks,  oil  pumps  and 
portable  furnaces  for  hardening  ancl  tem- 
pering steel.    Location  Massachusetts.    1-0575. 

SUPERINTENDENT  for  factory  employing 
about  200  men.  Established  business.  Good 
opening  for  right  man.  Must  be  thoroughly 
experienced  in  general  manufacturing,  esti- 
mating and  in  the  handling  of  men.  Loca- 
tion  New  Jersey.     1-0576. 

Y'OUNG  M.\N  with  some  experience  in  draw- 
ing for  preparation  of  wiring  diagrams  for 
motor-controller  circuits.  $15  to  $25  per 
week,  according  to  ability.  Employment 
continuous  until  drafted  into  Government 
service,  or.  if  exempt,  can  offer  permanent 
position.     Location  New  York.     I-057.S. 

SUPERINTENDENT  for  Barrel  Manufactur- 
ing Division,  Must  be  familiar  with  making 
of  barrels  of  light-gage  steel  ;  girths  are 
seam  welded  and  heads  are  lock  seamed  ; 
experience  on  oxy-acetylene  is  also  essential. 
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SplenJul     opportunity     for     higli-cl.iss     man. 
Location    Ma.ssacliusetts.      1-0579. 

CHEMISTS  OR  ENGINEERS  wanted  by  firm' 
engaged  in  coal-tar  distillation  and  roofing 
manufacture.  Work  will  be  of  an  experi- 
mental nature  in  connection  with  new  proc- 
esses of  manufacture  and  new  use  for  prod- 
ucts.     Location  New   York.      I-05S0. 

CHIEF  DRAFTSMAN  AND  GENERAL  AS- 
SISTANT to  chief  engineer.  Progressive 
paper  and  pulp  manufacture.  Concern  in 
Canada  offers  excellent  opportunity  to  cap- 
able man  preferably  with  paper-mill  e.xperi 
ence.      1-0581. 

TECHNICAL  TRAINED  YOUNG  MAN  with 
several  years  practical  work  wanted  for 
position  in  publicity  department  of  large 
manufacturer  doing  world  business.  Should 
be  in  Class  4  draft.  Splendid  opportunity 
for  capable  man  in  sales  work,  .\dvertising 
experience  not  necessary.  Location  Ohio. 
I-D5S2. 

ENGINEERING  OR  ARCHITECTURAL 
DRAFTSMAN  capable  of  doing  good  work, 
at  least  high-school  education.  Work  will 
be  largely  drafting  in  office  of  consulting 
engineer  and  includes  acting  as  assistant  to 
eugineer  on  tests  in  power  plants,  etc.  Some 
inspection  of  construction  work.  Salary  $25 
per  week.     Location   New  York.      1-0583. 

ENGINEERS  capable  of  handling  responsible 
position  in  newly-organized  production  de- 
partment of  Detroit  automobile  company,  en- 
gaged on  war  orders.  Salary  .f40  to  $50  per 
week.       1-05.84. 

INSTRUCTOR  in  mechanical  drawing  and  ma- 
chine design  for  day  technical  school  and 
evening  classes.      Salary  $2000.      I-05S5. 

TECHNICAL  GRADUATE  of  aliout  28  years 
of  age,  with  some  experience  in  installing 
ofKce  and  shop  systems  ;  physically  unfit  for 
military  service,  or  placed  in  limited  service. 
Man  with  initiative  and  ability  to  get  results 
is  preferred,  even  if  no  previous  experience 
in  the  work  above  named.  Location  Massa- 
chusetts.     I-058fi. 

TWO  M.\NAGERS  manufacturing  department 
and  procurement  of  equipment  for  expand- 
ing cartridge  department  Illinois.  Position 
of  works  manager  covers  manufacturing  of 
cartridges  in  general  way.  Can  tise  a  fac- 
tory manager  with  ability  in  manufflcturing 
complicated  and  technical  line  of  goods, 
I  0587. 

EFFICIENCY  ENGINEER.  Experienced  man 
with  technical  training  for  testing  and  effi- 
ciency work  in  steam-electric  plant  near  New 
Y'ork.  Man  with  initiative  who  can  recom- 
mend and  carry  out  improvements.  Tact 
requisite.  State  age.  education,  experience, 
references  and   salary   expected.      I-058S. 

ASSISTANT  EFFICIENCY  ENGINEER.  Young 
technical  man  with  one  or  two  years'  power- 
plant  experience  as  assistmt  to  efficiency 
engineer.  Opportunity  for  broad  experience 
and  advancement  :  location  near  New  York. 
State  age.  education,  experience,  references 
and  salary  expected.     1-0589. 

WORKS  MANAGER  tor  plant  located  in 
Southern  Ohio,  manufacturing  line  of  pumps, 
compressors,  heaters,  cotton-seed  material, 
machinery  and  the  like.  The  plant  com- 
prises foundry,  pattern  shop,  machine  shop, 
etc.  At  present  is  engaged  in  the  assembling 
of  six-ton  tractors.  Man  capable  of  earning 
from  $0000  to  $8000  per  year  to  start. 
Should  be  familiar  with  modern  duplicati'- 
parts  manufacture,  motleru  shop  and  foundry 
administration,  cost  accounting,  stores  keep- 
ing and  kindred  allied  subjects :  capable  of 
developing  into  general  manager.     1-0590. 

BUYER  of  fabricated  parts  for  aviation  motors. 
Work  would  be  under  control  of  outside 
manufacturing  department :  qualifications 
extraordinary,  and  differ  decidedly  from 
those  required  of  the  ordinary  buyer  or  pur- 
chasing agent.  Man  with  considerable  buy- 
ing experience  on  fabricated  parts,  with  con- 
cern which  has  been  assembling  automobile.^ 


from  purchased  parts,  or  similar  buying  ex- 
perience along  gas-engine  lines.  Sliop  expe- 
rience and  familiarity  with  machine  tools. 
Proposition  concerns  one  of  furnishing  tools 
and  materials  to  the  vendor,  specifying  just 
how  the  parts  are  to  be  made.  .\mericau 
citizen,  35  to  45  years  old,  capable  of  earn- 
ing from  $4500  per  year  up.  Position  must 
be  filled  imnicdiatelv.  Location  New  York. 
1-0591. 

1 
PLANNING  DEPARTMENT  POSITION  con- 
sists of  laying  out  the  work  for  the  difterent 
departments  and  following  ti  all  through  the 
different  departments  to  see  that  it  is  pushed 
through  the  factory  in  shortest  possible  time. 
Working  on  92%  to  ilO'/t  Government  Work. 
Location    Philadelphia.      1-0502. 

MEN  WITH  TECHNICAL  TRAINING  IN 
MECHANICAL  ENGINEERING  wanted  by 
manufacturer  of  recording  meters  and  power 
plant  equipment ;  opening  tor  several  men  iu 
engineering  department.  Some  power-plant 
experience.  Position  offers  good  induce- 
ments, experience  and  future  often  leading 
to  permanent  positions  in  efficiency  work  in 
large   power  plants.      1-0593. 

SUPERINTENDENT,  mechanical  installation, 
familiar  with  plumbing,  heating  and  light- 
ing, electric  line  work  and  house  wiring. 
Salary  $3600  to  $5000,     1-0599. 

YOUNG  MEN  available  for  department  of 
mechanical  engineering  of  large  Middle  West 
University  to  replace  men  called  into  Gov- 
ernment service.     1-600. 


MEN   AVAILABLE 

On!/i  nicmftera  o/  the  Society  are  listed  in 
the  jiuhiiihed  notices  in  this  section.  Cofiii  for 
notices  shonid  be  on  hand  by  the  12tli  of  the 
month,  and  llic  form  of  notice  should  be  such 
that  the  initial  irords  indicate  the  dassifica- 
tion.  Notices  arc  nut  reveated  in  consecutive 
issues. 

MECHANICAL  ENGINEER,  age  35,  thirteen 
years'  experience,  covering  design,  construc- 
tion and  maintenance  of  industrial  works. 
Capable  of  acting  as  assistant  chief  eugi- 
neer, master  mechanic  or  superintendent  '»f 
steel  rolling  mill  on  any  maintenance  propo- 
sition. Thoroughly  conversant  with  tech- 
nical and  practical  side  of  steam,  pneumatic 
and  hydraulic  work.  .\lso  familiar  with 
electrical  apparatus.  Prefers  location  near 
New  Y'ork,  Philadelphia  or  Baltimore.    1-222 

EXECUTIVE,  member,  49,  practical  workman, 
technical  education,  wide  experience  In  man- 
ufacturing, covering  shop,  sales,  design, 
office,  finance,  manigement.  Large  experi- 
ence iu  the  forging  business.     1-223. 

GENBR.\L  OR  WORKS  MAN.VGER,  Ameri- 
can, age  47,  practical  mechanic  and  de- 
signer ;  executive  and  sales  experience ; 
designed  and  placed  on  market  well-known 
line  automatic  machinery.  Successful  in 
handling  skilled  labor.  Working  knowledge 
of  general  and  cost  accounting  systems,  etc. 
At  liberty  about  September  1st.  Position  in 
which  an  interest  in  business  could  be  ob- 
tained preferred.      Salary  $5000.      1-224. 

.MEMBER  with  broad  business  and  engineering 
experience  here  and  abroad,  American,  45  : 
fully  convc  •  a-t  with  the  principal  Ian 
guages ;  knowledge  of  purchasing  and  sell- 
irg  :  Irdful  in  li;  luKing  of  men;  at  present 
employed  as  designer  of  special  plant.  De- 
sires change  prcferalily  to  supervise  work, 
inspect  or  repri'sent,  or  act  as  assistant  to 
executive  where  responsibility  is  required. 
To  start,  $4000.      1-225. 

(.'OMPETENT  FOUNDRY  M.\N  lapable  of 
handling  any  foundry  proposition,  having 
charge  of  some  of  the  largest  and  most  up- 
to-date  foundries  in  the  country,     1-220. 

MANAGER,  EXECUTIVE.  ORGANIZER. 
Chemical  engineer,  technical  graduate,  not 
subject  to  drafl.  Twenty  years'  experience 
conduct  of  lars;e  industries.  Fine  record  In 
dcs'i'uing  ami  constr\n'l  ion.  .\mpli'  reference. 
1-227. 


MECHANICAL  AND  REFRIGERATING  EN- 
GINEER, member,  thoroughly  experienced 
in  refrigerating  and  general  engineering  and 
design  of  all  kinds  of  machinery  power 
plants,  refrigerating  and  Ice-making  plants ; 
competent  to  take  charge  of  office  force, 
supervise  erection  and  handle  tactfully  execu- 
tives and  men;  exemplary  habits.     1-228. 

MECHANICAL  ENGINEER,  member,  technical 
graduate,  38;  long  experience  In  heavy,  light 
and  multiple  manufacture,  experimental  and 
development  work.  At  present  chief  drafts- 
man on  elevating  and  conveying  machinery. 
Relations  with  subordinates  and  co-workers 
invariably  pleasant  and  successful.  Desires 
new  permanent  position  in  engineering 
executive  line,  with  increased  scope  and 
responsibilities.     1-229. 

MECHANIC.VL  ENGINEER,  associate  member, 
age  32,  married.  Now  employed  as  mechan- 
ical engineer  of  plant  making  large  number 
of  interchangeable  brass  and  light  gray  Iron 
parts.  Eleven  years  tool  designing,  testing 
and  general  engineering  and  manufacturing. 
Desires  location  in  Southern  New  England. 
1-230. 

CHIEF  OPERATING  ExNGINEER,  associate, 
40  years  of  age,  with  15  years'  experience, 
desires  situation  with  progressive  concern. 
Nine  years'  satisfactory  service  as  chief 
engineer.  Experience  covers  steam,  electric 
and  producer  gas ;  Diesel  engines  and 
refrigeration.      1-231. 

WORKS  MAN.Vt;ER.  broad  practical  experi- 
ence in  design  and  interchangeable  quantity 
production  of  small  high-grade  apparatus, 
such  as  registers,  adding,  coin-counting  ma- 
chines and  fuses.  Can  organize  new  plants 
intending  to  engage  in  altove  lines.  Have 
beea  successful  in  the  handling  and  training 
of  help  and  securing  maximum  results  from 
equipment.  Fully  acquainted  with  factory 
systems.  Employed  at  present.  Only  high- 
grade   connection   will   be   considered.      1-232. 

MANAGER  now  successfully  conducting  Phila- 
delphia office  for  large  concern  manufactur- 
ing electrical,  mechanical  and  pneumatic 
equipment  desirous  of  making  change;  has 
acquired  unusual  business  and  technical 
training  during  S  years  of  continuous  serv- 
ice with  present  company.  Thoroughly  ex- 
perienced in  sales,  engineering  and  construc- 
tion :  handling  these  departments  now  in 
territory  comprising  five  Middle  Atlantic 
States.  Young  man,  married,  with  excellent 
references.  Salary  approximately  $4500. 
1-233. 

PURCHASING  EXECUTIVE,  also  qualified  as 
supervisory-office  and  plant  engineer.  .\c- 
quainted  with  largest  manufacturers  ot 
mechanical  and  electrical  equipment  and 
suppliers  of  engineering  materials.  At 
present  engaged  along  these  lines,  wishes 
connection  with  opportunity  for  greater 
activity.      1-234. 

SALES  ENGINEER,  mechanical-electrical, 
technically  trained ;  American,  35  years  of 
age.  married :  speaks  Spanish  and  Portu- 
guese, acquainted  with  machine  tools,  con- 
struction machinery,  mechanical-electrical 
iHjuipment,  sugar  machinery,  13  years'  sales 
experience;  executive  ability,  desires  to  con- 
nect with  manufacturer  as  sales  engineer  for 
South  .\merica.     1-235. 

SALES  ENGINEER  with  Latin-American  ex- 
perience, speaking  Spanish,  wishes  to  make 
connection  for  representation  in  Latin-.\mer- 
ican  countries  or  Spain.  Special  qualifica- 
tions for  successful  representation  in  rail- 
way supplies,  power-plant  equipment,  etc 
Thoroughly  versed  in  foreign  trade  methods. 
Mechanical  engineer,  fourth  class  in  draft. 
1-230. 


EXECUTIVE,  experienced  buyer  and  publicity 
man  ;  M.  E.  graduate,  located  In  New  Y'ork 
City,  will  execute  commissions  for  out-of- 
town  concerns,  and  can  devote  portion  of 
each  dav  to  outside  interests.  Address  care 
ot  The  Journal.     1-237. 
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AERoriti.NTS.  Blue  prints  with  toclinical  de- 
scriptions :  No.  3.  L.  \V.  F.  Tractor  Biplane  ; 
No.  5.  L.  V.  G.  Tractor  Biplane ;  No.  6, 
Wrigbt  lligbt  Scout ;  No.  7,  London  and 
Provincial  Tractor ;  No.  S,  Aeromarine  Hy- 
drobiplane  ;  No.  9,  Standard  Twin-Motor  Bi- 
plane ;  No.  10,  United  Eastern  Tractor  Bi- 
plane ;  No.  11,  Lawson  Traitor  Biplane  ;  No. 
12,  Friedrichshaten  Biplane;  No.  23,  Cvirtiss 
3-wlicel  exnibition  pvisher  biplane:  No.  30, 
Nieuport  Scout.   A'eio  York,  1916-lS.   Purchase. 

AMEKic.vx  WiuK  Unfic.  Catalogue  and  Hand- 
book. liilS.  Gift  of  American  Steel  &  Wire 
Company. 

An  ArpRECiATiON  of  Two  Great  Wuukeus  in 
Hi'DRAtJLics.  Giovanni  Battista  Veuturi, 
born  174G ;  Clemens  Herschel,  born  1842. 
By  Walter  G.  Kent.  London,  1912.  Gift  of 
Clemens  tlerschel. 

L'ARMfiE  ALLEMANUE  A  LuUVAIX  EX  AOLT  1914 
ET     LE     LIVRE     BLANC     .\LLE5IAXD     Dt;     10     MaI 

1915.  DEUX  Memories.  Port  Ville::,  1917. 
Gift  of  Prof.   O.   Steels. 

The  Athenaeom.    Subject  Index  to  Periodicals. 

1916.  Science  and  TechnologJ-,  including 
Hygiene  and  Sport.  London,  191S.  Pur- 
chase. 

La  Bei.gique  ex  i.'Ai.lesiagne.  Textes  et  doc- 
uments precedes  d'un  avertissement  au  lec- 
teur  par  Henri  Daviguon.  n.  p.,  1915.  Gift 
of  Prof.  O.  Steels. 

Big  Creek  Initial  Development,  Pacific 
Light  and  Power  Corporation.    I9li. 

Boiler  Furnace  Operation.  Science  and 
Common  Sense.  By  Lester  Budd.  Philadel- 
phia, n.  d. 

Canada.  Munition  Itesources  Commission.  Re- 
port of  the  work  of  the  Commission,  Nov. 
1915-Feb.  191 S.  First.  Ottaura,  191S.  Gift 
of  Commission. 

CLEARING     LAND     OF     ROCKS     FOR     AGRICULTURAL 

AND  Other  Purposes.  By  J.  B.  Mattern. 
New  York,  laiS.  Gift  of  Institute  of  Makers 
of  Explosives. 

CLEARING  Land  of  Stumps.  Nev:  York,  1917. 
Gift  of  Institute  of  Makers  of  Explosives. 

Colorado  Scientific  Society.  Year  Book, 
1882-1916.     Denver.  1916.     Gift  of  Society. 

Commercial  Credits  Through  Acceptance. 
.Address  by  Albert  Breton.  New  York,  131S. 
Gift  of  Guaranty  Trust  Company. 

Concrete  Construction.  June  191S,  prepared 
by  Portland  Cement  Association.  Gift  of 
Association. 

COURS  DE  MfiCANiQUE.  vols.  1-4.  By  L.  Guil- 
lot.     Paris,  1911,  1913,  1918.     Purchase. 

Digest  of  the  Federal  Reserve  Act.  includ- 
ing amendments  to  June  21.  1917.  ycir 
York,  1917.  Gift  of  Guaranty  Trust  Com- 
pany. 

Disease  in  Milk.  The  remedy  Pasteurization. 
The  life  work  of  Nathan  Straus.  Ed.  2. 
New  York,  1917.  Gift  of  Mrs.  Lina  Gutherz 
Straus. 

Electrical  Wires  and  Cables.  Catalogue 
and  Handbook.  1910.  Gift  of  American  Steel 
&  Wire  Company. 

Electrification  of  Railroads  as  a  War 
Measure.  Ea-H  Pittsburgh,  191S.  Gift  of 
Westinghouse  Electric   &   Manufacturing   Co. 

ESSAYS  of  Clemens  Herschel.  Gift  of  Clem- 
ens Herschel. 

Extr.vcting  Nitrogen  from  the  .\tmosphere 
AT  A  Power  Cost  of  Over  221  Toxs  per 
Day  for  a  1000  Kilowatt  Power  Plaxt 
(equivalent  to  over  .i,9.'30.000  cu.  ft.  of  Nitro- 
gen gas),  or  24S  cu.  ft.  for  one  kilowat  hour. 
Edition  0.  By  J.  F.  Place.  Glenridge,  .Y.  ./., 
rom.     Gift  of  author. 


Federal  Estate  Tax  1>aw  axu  Rkgi  i,atiox.s. 
-Vet  of  Sept.  fs.  1916,  amended  March  3,  1917. 
New  York,  1917.  Gift  of  Guaranty  Trust 
Company. 

INDUSTRIAL     HEATING     AS     A     CENTRAL     STATION 

Load.     Parts  1-2.     A'eii;   York,  1917.     Gift  of 
D.  D.  Miller. 
Moody's  Mani-al  op   Railroads,   191S — Public 
Utilities  Section.     New  York,  191S.     Purchase. 

Complete    list    of    securities    maturing 


July    1,    1918,    to    June    30,    1920.      Vol.    Yl. 
•..Ve-ic  York,  n.  d.     Gift  of  Moody  Manual  Co. 

New  Jersey.  Department  of  Conservation  and 
Development.  Annual  Report,  1917.  Union 
mil,  N.  J.,  191S.     Gift  of  Department, 


New  South  Wales.  Water  Conservation  and 
Irrigation  Commission.  Report,  1917.  Sud- 
ney,  1318.     Gift  of  Commission. 

NEW  York  City.  Board  of  Water  Supply. 
Contract  drawings  for  the  construction  of 
portions  of  the  Peekskill  division  of  the 
Catskill  .\queduct  between  Hunter's  Brook 
and  Foundry  Brook  Valleys.  ((Amtract 
N...    2.) 

Contract  drawings  for  the  construction 

of  a  portion  of  the  Esopus  Division  of  the 
Catskill  Aqueduct  in  the  towns  of  Olive  and 
Marbletown,  Ulster  Co.,  N.  Y.,  190S.  (Con- 
tract No.  11.) 

Contract  drawings  for  the  construction 

of  Hunter's  Brook  and  Seribner  Tunnels  and 
portions  of  Yorktowu  cut  and  cover  in  the 
Croton  Division  of  the  Catskill  Aqueduct  in 
the  town  of  Yorktown.  Westchester  Co..  N. 
Y.,  1908.  (Contract  No.  23,  with  specifica- 
tions.) 
THE  PROMISE  of  Ouu  VISION,  Address  by 
Francis  H.  Sisson.  New  York,  1918.  Gift  of 
Guaranty  Trust  Company  of  New  York. 
Pt  BLic  Utilities  Reports  Annotated.  191S- 
A.     Rochester.  1918.      Purchase. 

Professional  reference  list.     191S  issue. 

Rochester,  1918.  Purchase. 
A  Record  that  Is  a  Promise.  An  account  of 
the  changes  wrought  by  the  war  in  the 
financial  and  industrial  structure  of  Canada. 
New  York,  1918.  Gift  of  Guaranty  Trust 
Company  of  New  York. 
Red  Cross  Institute  for  Cripples  and  Dis- 
abled Men.  Placement  Technique  in  the 
employment  work  of  the  Institute.  By  Ger- 
trude R.  Stein.      (Publications,  Series  I,  no.  9.) 

Relation  of  the  short,   intensive  indur- 

trial  survey  to  the  problem  of  soldier  re- 
education. "By  G.  A.  Boate.  (Publications, 
Series   I.  no.   10.) 

Training  in   English   Technical  School" 


Use  of  Explosives  ix  xm:  Tillage  of  Trees. 
New  York,  191S.  Gift  of  Institute  of  Makers 
of  Explosives. 

TRADE   CATALOGUES 
Aero  Pulverizer  Company.    New  York,  N.  Y. 
Bulletin  No.  26.     Pulverized  fuel  coiuliustion. 

Central  Sciextific  Compaxy.     Chicago.  111. 
Bulletin  No.  13.     .\  new  analytical  balance, 
li.illetin    No.    17.      Ameritan   made   glassware 
and    porcelain    for    American    laboratories. 
Wliatinan  filter  paper.     1917. 

No.    19.      Cenco   laboratory   rheostats 

rated  for  continuous  duty.     1918. 

No.  20.     Balances  and  weights.    1917. 

No.  36.     Matthews  gas  machine. 

No.    45.      Cenco-Nelson    high-vacuum 

pumps.     1918. 

No.  .'.(I.     .\   new  siugle-walled   drying 

oven.     191 S. 

No.  61.     -V  new  DeKhotinsky   drying 


oven.     1918. 

No.    70.      Cenco    Polar    water    stills. 


for   disabled    soldiers.      By    John   C.    Farles. 
(rublications.  Series  I,  no.  8.) 

Vocational  School  for  disabled  soldiers 


at   Rouen,   France.      By  J.   Breuil.      (Publica 
tions.  Series  I,  no.  11.  i 

Safe-Guarding  the  Home  .\gaixst  Fire.  A 
fire  prevention  manual  for  the  school  chil- 
dren of  America.  Prepared  for  the  United 
States  Bureau  of  Education  by  the  National 
Board  of   Fire  Underwriters. 

i  Shade  Tree  Guide.  By  Alfred  Gaiskill. 
Union  Hill,  N.  J..  191S.  Gift  of  New  Jersey. 
Department  of  Conservation  and  Develop- 
ment. 

Speeding  Up — Ammunuxiox  axd  Muxition 
Pboductiox.     "  Gravity." 

Statistical  .\BSTRArT  of  the  I'xited  States. 
1917.  Washington.  191S.  Gift  of  V.  S.  De 
partmont  of  Commerce.  Bureau  of  Foreign 
and  Domestic  Commerce. 

St.^tistics  of  Express  Companies,  .\nnual 
Report.  7th.  Washington,  1918.  Gift  of  In- 
terstate  Commerce   Commission. 

Teaching  of  Safety  in  Technical  Schools 
AND  Universities.  A  memorandum  pre- 
pared for  the  aid  of  those  desiring  to  under- 
tako  such  work.  National  Safety  Council. 
June.  1918.  (iitt  of  National  Workmen's 
Compensation   Service  Bureau. 

Use  of  Explosives  in  Making  Ditches.  New 
York,  1917.  Gift  of  Institute  of  Makers  of 
Explosives. 
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1918. 
Devixe.  J.  P..  Company.     Buffalo.  N.  Y. 

Bulletin    lOo.-V.      Devine    apparatus    for    the 
color,   chemical,   dyestuff  and  allied   indus- 
tries. 
De  Laval  Steam  Turbine  Company.     Trenton, 
N.  J. 
Bulletin    N.      Centrifugal    boiler-feed    pumps. 
1918. 
Delta  Star  Electric  Company.     Chicago.  111. 
Bulletin  No.   33.      High-tension   indoor  equip- 
ment. 

Erie  Specialty  Company.     New  York.  N.  Y. 

Brie    standard    aircraft     metal    parts.       De- 
scriptive booklet. 
Qeneral     Electric     Company.       Schenectady, 
N.  Y. 

Bulletin    No.    41302A.      Polyphase    induction 
motors.      1918. 

47070.      Direct-current   standard-nnit 

panels  90  in.  high.  12.1  and  250  volts  2- 
wire,  and  125/250  volts  3-wire  for  general 
power  and  lighting  service. 

Class  317    (68202)    CR    3100   drum-type  con- 
trollers for  series,  etc. 
INVINCIBLE  Vacuum   Cleaner   Manufacturing 
Company.     Canal  Dover,  Ohio. 

Descriptive  booklet  of  "  The  Invincible." 

IVANHOE-REGENT    WORKS    OF    GENERAL    ELECTRIC 

Co!     Cleveland,  Ohio. 
Catalogue  No.  260.    Regent  bowls  and  shades 

with  Rozelle  color  decorations.     1918. 
Price  list  for  Catalogue  No.  2.'57. 

Link-Belt    Compaxy.      Philadelphia,    Chicago, 
Indianapolis. 
Book    No.    312.      Link-Belt    silent    chain    the 
efficient  drive  for  machine  tools.     1918. 

LUDLUM  Steel  Company.    Watervliet,  N.  Y. 
Descriptive    catalogue    of    carbon    and    alloy 
tool  steels,  high-speeil   steel. 

PARK.S,  THE  G.  M..  Company.  Fltchburg.  Mass. 
The  Turbo-humidifier,  being  a  simple  prac- 
tical device  for  prod\icing  artificial  humid- 
ity, using  an  old  principle  in  a  new  way. 
1918. 

Schramm,  Chris.  D..  &  Sox,  Ixc.  IMiiladel- 
phia.  Pa.  Catalogue  No.  IS.  The  Schramm 
Line. 

SiiAix,  Chas.  D.     Brooklyn.  N.  Y. 

Circular  No,  57.     Shain  copper  terminals. 

Sturtevant,     B.    F.,    Company.       Hyde     Park, 
Mass. 
Catalogue    No.    1.50.      Fuel    economizers    and 

air  heaters. 
Xo.    234.       Steel-plate    blowers    and 

exhausters. 

L.  SouNEBORX  Sons,  Inc. 

I>apidolith    for   all   concrete   floors.      Descrip- 
tive booklet. 

WHEELER  Condenser  &  Exgixeering  Co.  Car- 
teret. N.  J. 
Bulletin    No.    109-B.      Wheeler-Balcke    Cool- 
ing towers.      1918. 
Bulletin  describing  The  Lillie  Evaporator  for 
Waste  Waters. 


SELECTED  TITLES  OF  ENGINEERING  ARTICLES 


THE  section  Selected  Titles  of  Engineering  Articlfs  ap- 
pears in  this  issue  on  an  enlarged  scale. 

This  development  is  essentially  a  war  activity.  As  a  result 
of  the  war,  engineers  are  constantly  confronted  with  new  prob- 
lems and  in  consequence  of  the  reconstruction  period  to  follow, 
this  condition  will  undoubtedly  continue  to  exist  for  a  long 
time  to  come. 

One  of  the  greatest  services  which  the  Society  can  render  at 
this  critical  period  is  to  place  at  the  disposal  of  engineers,  as 
a  basis  for  their  work,  the  means  for  using  the  wealth  of  data 
and  general  information  published  from  month  to  month  in 
the  world's  technical  press.  For  this  to  be  of  any  considerable 
value  to  the  engineer,  he  must  know,  first,  what  information 
has  appeared,  and  second,  where  it  is  to  be  found.  To  supply 
this  knowledge  in  concise  and  convenient  form  is  the  purpose 
of  the  Selected  Titles  as  now  published. 

This  work  has  been  made  possible  by  the  remarkable  collec- 
tion of  current  periodicals  available  in  the  Library  of  the 
United  Engineering  Society,  which  is  by  far  the  greatest  in 
this  country  and  probably  in  any  country.  The  Library  re- 
ceives, even  now,  when  some  of  the  foreign  periodicals  have 
ceased  to  come  to  its  shelves,  close  to  a  thousand  different  pap- 
ers, magazines  and  transactions  of  societies  in  the  engineering 


and  scientific  fields,  in  not  less  than  ten  languages.  The  So- 
ciety's engineering  staff  examines  these  publications  as  they 
are  received  and  prepares  the  cards  ultimately  used  for  the 
Selected  Titles  Section  in  The  Journal. 

In  the  preparation  of  the  Selected  Titles  Section  chief  at- 
tention is  paid  to  articles  directly  concerned  with  the  branches 
of  mechanical  engineering.  When  it  is  thought  they  will  be 
of  interest  or  value  to  mechanical  engineers,  however,  other 
articles  are  listed,  in  the  realms  of  physics  and  chemistry;  civil, 
mining  and  electrical  engineering,  teebnology,  etc.;  and  in 
subjects  in  broadly  related  fields  such  as  training  and  educa- 
tion, safety  engineering,  fire  protection,  employment  of  labor, 
welfare  work,  housing,  cost  keeping,  patent  law,  public  rela- 
tions, etc. 

The  system  of  classification  used  is  that  which  it  is  believed 
has  come  to  be  generally  regarded  as  the  best,  namely,  the 
simple  alphabetical  arrangement  with  the  articles  under  heads 
and  sub-heads  which  are  varied  from  month  to  month  accord- 
ing to  the  subject-matter  to  be  indexed.  Cross-references  have 
been  introduced  and  it  is  particularly  to  be  noted  that  where 
the  titles  themselves  are  not  sufficiently  descriptive,  explana- 
tory sentences  have  been  appended.  This  feature  much  more 
than  doubles  the  labor  and  expense  and,  we  are  assured,  corre- 
spondingly enhances  the  value  of  the  index  to  the  reader. 


PHOTOSTATIC  PRINTS 

Photostatic   copies    mail   &e    obtained    of   anii 
of  the  articles  listed  ire  this  section. 

Price  for  each  print  (up  to  11  .r  l.'i  in.  in 
size),  25  cents,  plus  postage.  A  separate  print 
is  required  for  each  page  of  the  larger-size 
periodicals,  but  xchere  possible  two  pages  will 
be  photographed  together  on  the  same  print. 
Bill  will  be  mailed  wdth  the  prints. 
Orders  fihould  be  sent  to 

Harrison  W.  Craver,  Director, 
Engineering  Societies  Library, 
29  West  Thirty-ninth  Street. 

New    York. 


AERONAUTICS 
Aeroplane  Design 

Directional  Stability  of  an  Airplane.  Freil- 
erick  Bedell.  Siblev  Jl.  of  Eng..  vol.  32.  no. 
11,  August  mis,  pp.  166-167.  Exposition  ot 
the  mechanics  of  directional  stability  of  -in 
airplane. 

Balloons 

Military  .\erostatics.  H.  K.  P.l,nc\'.  Aerial 
Age,  vol.'  7,  no.  20,  July  29.  191S;  p.  957. 
Theory  of  ballooning.      (To  be  continued. )_ 

Engines 

AUnniniini  Pistons  for  Aero-Engines.  En- 
gineer, vol.  126,  no.  3262,  July  12,  1918,  p. 
3.5,  2  figs.  Description  of  the  aluminum  pis- 
tons found  in  the  Benz  engine  of  a  captured 
German  plane. 

The  Design  of  Aeroplane  Engines.  John 
Wallace,  .\eronautics.  vol.  1.5.  no.  246,  .Tulv 
3.  1918.  pp.  10-11,  2  flgs.  Details  of  design 
employed  for  the  purpose  of  securing  a 
smooth  torque  and  approximate  balance  of 
the  moving  parts  of  aircraft  engines.  CCon- 
tinviati<in   of  serial.) 

General  Problems 

Pri'sent-1'av  Proldems  in  .Veronantics. 
William  B.  Stout.  Motor  Travel,  vol.  10.  no. 
2,  July  1918,  pp.  20-22.  From  an  address 
delivered  before  the  Society  of  Automotive 
Engineers. 

Some  Outstanding  Problems  in  Aeronautics. 
W.  F.  Durand.  Aeronautics,  vol.  15.  no.  246, 
July  3.  1918,  pp.  19-26.     Sixth  Wilbur  Wright 


Mein*)rial   lecture,   read   before   the  Aeronau- 

lic.ii    ^ixii'ty  on  June  2.5,   1918. 

Individual  Types 

The  A.  E.  G.  Bombing  Biplane.  Engineer, 
vol.  125,  no.  3258,  June  7,  1918,  pp.  484-487, 
14  figs.  Details  of  construction  and  per- 
forni.ance  of  a  reconstructed  captured  Ger- 
man biplane. 

The  Roland  D.  II  Biplane  (Biplan  Roland 
D.  II).  L'Aerophile.  year  26,  nos.  9-10, 
-May  1.5,  1918,  pp.  129-132,  8  figs. 

Instruments 

Perfected  .\ircraft  Compass  (Compas  Per- 
fectionnf?  de  Direction,  en  Navigation  Aeri- 
enne).  H.  Vincent.  L'A^rophile,  vear  26, 
nos.  9-10,  May  15,  1918,  pp.  133-136,  6  figs. 
Describes  a  multiplex  compass  for  use  in 
aerial  navigation. 

To  Ascertain  the  Speed  and  Direction  of 
.\eroplanes  Over  the  Wnter.  .\erial  .\ge,  vol. 
7.  no.  19,  July  22.  1918.  pp.  914-915.  2  figs. 
Exposition  of  .\dmiral  Fiske's  proposed 
method. 

Materials  of  Construction 

Determination  of  the  Permeability  of  Bal- 
loon Fabrics.  Junius  D.  Edwards.  Aviation, 
vol.  5,  no.  1,  August  1,  1918,  pp.  30-33,  6 
flgs.      (To  be  concluded.) 

How  Moisture  AflFects  the  Strength  of  Air- 
craft Fabrics.  G.  B.  Haven.  .Vutomotive 
Industries,  vol.  39,  no.  3,  July  18,  1918,  pp. 
100-108,  5  flgs.  Tests  on  cotton,  linen,  bal- 
loon   fabric,   tire  fabric  and   cords. 

Steel  Tubes.  Tube  Manipulation  and  Tubu- 
lar Structures  for  Aircraft.  W.  W.  Hackett 
and  A.  (t.  Hackett.  Automotive  Eng.,  vol.  3. 
no.  6,  July  1918.  pp.  259-260.  Review  of 
method  of  manufacture  of  tubular  work  and 
of  some  of  the  forms  of  manipulation  upon 
steel  tubing.  From  a  paper  read  liefore  the 
.Veronautical  Society.  London.  May  2.  i  To 
be   continued.) 

The  Metallurgist  and  the  Aircraft  Pro- 
gram. H.  F.  Wood.  Am.  Drop  Forger,  vol. 
4.  no.  7.  July  1918.  pn.  281-282.  Description 
of  various  parts  in  Liberty  motor,  showin.g 
how  design  and  choice  of  material  are  con- 
trolled.     (To   be   continued.) 

Model  Aeroplanes 

Model  .\eroplane  Building  as  a  Step  to 
-Veronautical      Engineering.        John      F.     Mc- 


Mahon.  Aerial  Age.  vol.  7.  no.  20.  July  29, 
1918,  p.  971,  IS  figs.  Principles  of  stream- 
line study. 

Propellers 

A  Resume  of  .\irscrew  Theory.  M.  .V.  S. 
Riach.  Aeronautiis.  vol.  15.  no.  246.  July  3, 
1918,  pp.  12-15.  An  attempt  to  coordinate 
the  aerofoil  and  momentum  theories  of  screw 
propulsion. 

Conventional  Propeller  Calculations.  F.  W. 
Caldwell,  .\viation.  vol.  5,  no.  1.  August  1, 
191S,  pp.  21-26,  24  figs. 

Notes  on  .Airscrew  .\nalysls.  M.  .\.  S. 
Riach.  .ieronautics.  vol.  15.  no.  247.  July 
10,  1918,  pp.  41-42.  4  figs.  Proposed  modi- 
fications in  the  theory  outlined  under  the 
title.  The  Screw  Propeller  in  Air.  in  -Aero- 
nautics of  March  21.  (Continued  from  issue 
of  June  12,  1918.) 

The  Efficiency  of  an  Airscrew.  M.  A.  S. 
Riach.  .\eronautics,  vol.  15,  no.  247,  .July 
10,  1918.  pp.  38-39.  Study  of  the  efliciency 
of  an  airscrew  approached  b.v  a  considera- 
tion of  the  efliciency  of  the  various  elements 
forming  each  blade. 

Predicting  Strength  and  EflSciency  of  .Air- 
plane Propellers.  F.  W.  Caldwell.  Auto- 
motive Industries,  vol.  39.  no.  3,  July  18, 
1918,  14  figs.  Charts  and  formulae  for  cal- 
culating horsepower  absorbed  and  torque  de- 
livered at  given  engine  and  plane  speeds. 

The  Characteristic  Coefficients  of  a  Pro- 
peller and  Some  Methods  of  Plotting  Them. 
B.  P.  King.  Aeronautics,  vol.  15.  no.  246, 
July  3,  1918,  pp.  4-9,  6  figs.  Study  of  some 
problems  dealing  with  the  variable-pitch  pro- 
peller. (Continued  from  issues  of  Jan.  2. 
May  1  and  June  19,  1918.1 

See  also  Phtisics  (Meteorology). 


AIR  MACHINERY 

Air  Compressors 

.Mr  Compressor  Troubles.  R.  J.  Bailey. 
Compressed  .\ir  Mag.,  vol.  2S.  no.  8.  August 
1918.  pn.  SS49-S850.  Results  obtained  from 
a  described   arrangement. 

Lubrication  of  .\ir  Compressors.  W.  H. 
Callan.  Coal  .\ge.  vol.  14.  no.  5.  .August  1, 
l'i>18.  pp.  211-213.  Suggests  that  a  fairly 
light  oil  might  he  as  successful  as  a  heavy 
oil. 


Note — The  abbreviations  used  in  indexing  are  as  follows  :  And  (&)  ;  American  (Am.);  Associated  (Assoc);  .Association  (.Assn.);  Bulletin 
(Bui.)  ;  Bureau  (Bur.)  ;  Canadian  (Can.)  ;  Chemical  or  Chemistry  (Chem.)  :  Electrical  or  Electric  (Elec.)  ;  Electrician  (Elecn.)  ;  Engineer  [s] 
(Engr  [s])-  Engineering  (Eng)-  Gazette  (Gaz.)  ;  General  (Gen.):  Heating  (Heat.);  Industrial  (Indus.);  Institute  (Inst.);  Institution 
(Instn  )  ■  International  (Int)'  Journal  (JI.)  :  London  (Lond.);  Machinery  i  Macby.)  ;  Machinist  (Mmli.)  :  Magazine  (Mag. ):  Marine  (Mar.); 
Mining  (Min.)  ;  Municipal  (Mun.)  ;  National  (Nat.)  ;  New  England  (N.  E.)  ;  New  York  (N.  T.)  ;  Record  (Rec.)  ;  Refrigerating  or  Refrigeration 
(Refrig.)  ;  Review  (Rev.)  ;  Railway  (Ry.)  ;  Society  (Soc.)  ;  tlnited  Slates  ( U.  S.)  ;  Ventilating  (Vent.)  ;  Western  (West.)  ;  State  names  (111., 
Minn.,   etc.);   Proceedings    (Proc.)';   Transactions   '(Trans.);    Supplement  ( Supp.)  ;  Mechanical    (Mech.)  ;   Scientific    (Sci.). 
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The  Journal 
Am.Soc.M.E. 


Blowing  Engines 

1300  HP.  Gas  Blowing  Engine.     Engineer, 
vol.  11!U,  uo.  ■J-M'J,  July  o,  ia±».  p.  io.  ^  ngs. 
Descripcion  of  large  gas  blowing  engine  built    Survey  of  bites 
for  ilie  Partington  Steel  &  Iron  Co.,  Ltd. 


How  Sliipyard  Housing  Work  Is  Organized 
and  Operated.  Kng.  News-Kec.,  vol.  5>1,  no. 
S,  July  IS,  lyiS,  pp.  122-124. 


SheU  Plant 

Compressed  Air  in  a  Shell  Plant.  K.  E.  C. 
Martin  and  S.  B.  King.  Mine  &  Quarry,  vol. 
111.  uo.  4,  July  191S,  pp.  10ol-1055.  Illus- 
trated article  describing  installation  aud 
operation  of  compressed  air  at  tbe  plant  of 
Winslow  Bros.  Co.,  Chicago,  111. 

BRICK  AND  CLAY 

Burning  Clay  Wares.  Ellis  Lovejoy.  Clay 
Worker,  vol.  70,  no.  1,  July  1918,  pp.  32-S2. 
Deals  with  up-draft  kilns.  (Continuation 
of  serial.) 

How  to  Proceed  to  Cut  Burning  Costs. 
J.  K.  Moore.  Brick  and  Clay  Uec.  vol.  5o. 
no.  3,  July  30,  lOlS,  pp.  207-212,  4  figs. 
Suggestions  to  improve  the  system  of  burn- 
ing in  an  average-size  clay  plant  equipped 
with    round   down-draft    kilns. 

BRIDGES 

Arched  Steel  Cantilevers  Used  in  Park 
Avenue  Viaduct.  Harry  W.  Levy.  Eng. 
News-Rec,  vol.  81,  no.  2,  July  11,  1918,  pp. 
81-83,  3  tigs.  LiHtails  of  viaduct  at  Grand 
Central  Terminal,    New  York. 

Foundations.  Forms  and  Concrete  Dis- 
tribution Mark  Bridge  Construction.  Ed- 
ward W.  Stearns.  Eng.  News-Rec,  vol.  81, 
no.  2,  July  11,  1918,  pp.  GS-72,  9  flgs.  De- 
scribes combination  unit  wood  and  steel, 
forms  and  steel  arch  centers  that  were  used 
many  times. 

BUILDING  AND   CONSTRUCTION 

Concrete  Houses 

Edison  House  Idea  Outdone.  Concrete, 
vol.  13,  no.  2.  Augu.st  1918,  pp.  42-46.  15  figs. 
Layout  of  40-house  group  being  built  by  In- 
gersoll  system,  near  Elizabeth.  N.  J. 

Interior  Construction  of  the  Concrete  In- 
dustrial House.  M.  D.  Morrill.  Contract 
Rec.  &  Eng.  Rev.,  vol.  32.  no.  30,  July  24. 
1918.  pp.  587-588.  Review  of  the  different 
interior  constructions  used  and  suggestions 
regarding  their  respective  adaptability  to 
various   purposes. 

Methods  of  Constructing  Concrete  Houses, 
K.  H.  Talbot.  Contract  Kec.  &  Eng.  Rev., 
vol.  32,  no.  30.  July  24,  1018,  pp.  381-584. 
Resume  of  types  of  forms  used  in  solving 
the  house  problem. 

Report  of  American  Concrete  Institute 
Committee  on  Industrial  Houses.  Ens.  & 
Cement  World,  vol.  13.  no.  2,  July  13,  1918. 
pp.   19-20. 

Ten  Fireproof  Houses  of  Field  and  Pre- 
cast Concrete.  Concrete,  vol.  13,  no.  2,  An 
gust  1918.  pp.  69-71,  12  flgs.  Description 
of  ten  6-room  fireproof  dwellings  being  com- 
pleted at  Ransford.  Pa.,  for  the  Lehigh  Coal 
&  Navigation  Co.,  by  the  Simpsoncraft  sys- 
tem   of  construction. 

Concrete  Stairs 

Concrete  Stairs.  A.  M.  Wolf.  Concrete, 
vol.  13,  no.  2,  August  1918.  pp.  58-60.  8  flgs. 
Designs  and  design  methods. 

Earth  Pressures 

p;arth  Pressures.  Leo  Hudson.  Can. 
Engr.,  vol.  35.  uo.  3,  July  IS,  1918,  pp. 
(U-64.  Summary  of  the  theories  on  the  sub- 
.1ect.  Abstract  from  Trans.  Am.  Soc.  of 
Municipal    Improvements. 

Military  Buildings 

Semi-Military  Buildings  in  the  National 
Army  Cantonments.  Robert  H.  Moulton. 
-\rcbitectural  Rec,  vol.  44.  no.  1.  July  1918. 
pp.  21-30.  .\rrangement  and  interiors  of 
camp  buildings. 

Pile  Driving 

World's  Racord  for  Pile  Driving.  Eng 
&  Contracting,  vol.  50,  no.  3,  July  17,  191S. 
p.  58.  220  65-ft.  piles  put  down  bv  11  men 
in  9  hr.  5  min. 

Sandstone 

Sawing  and  Working  Sandstone.  Stone, 
vol.  39.  no.  7.  July  1918.  pp.  324-326.  Con- 
siderations governing  the  design  and  con- 
struction of  a  finishing  plant  in  the  vicinity 
of  a  quarry. 

Shipyards 

Hog  Island's  Ship-Erection  Equipment  • 
Four  Hundred  Tower  Derricks  for  Fifty 
Wavs.  Eng.  News-Rec,  vol.  81.  no.  2,  July 
11.  1918,  pp.  77-80,  7  flgs.  Description  of 
prominent  features  and  details. 


Surveying  for  Housing  Projects.  ilun. 
Jl.,  vol.  45,  no.  2,  July  13,  1918,  pp.  28- 
29.  Instructions  by  Bureau  of  Industrial 
Housing  and  Transportation  for  making  top- 
ograplucai  surveys  and  maps  of  sites  for 
housing   developments. 

Wood  Mill  Buildings 

Wood  in  the  Construction  of  Mill  Build- 
ings. W.  Kynoch  and  It.  J.  Blair.  Can. 
Engr.,  vol.  35,  no.  5,  August  1,  1918,  pp.  93- 
96,  2  figs.  Corrosive  sublimate  suggested  as 
preservative  where  conditions  are  favorable 
to  growth  of  fungi. 

CEMENT  AND  CONCRETE 
Concrete-Making  Plants 

Cedar  Hollow,  Pa.,  Plant  of  Charles  War- 
ner Co.  Concrete  iCement  Mill  Section), 
vol.  13,  no.  2,  August  1918,  pp.  13-15,  9 
figs.  Rotary  kiln  for  lime  burning  and 
method  of  handling  the  hydrating  process. 

Gravel  Plant  of  Tarco  Construction  Co.. 
Cincinnati.  Concrete  (Cement  Mill  Section), 
vol.  13,  no.  2,  August  1918,  pp.  11-12,  2  figs. 
Arrangement  and  equipment  of  the  plant. 


Concrete  Mixes 

Effects  of  Grading  of  Sand  and  Consist- 
ency of  Mix  Upon  the  Strength  of  Concrete. 
Llewellyn  N.  Edwards.  Can.  Engr.,  vol.  33, 
no.  3,  July  18.  1918,  pp.  49-52,  9  flgs.  Sup- 
plement to  the  writer's  reports  of  his  tests 
published  in  the  issues  of  Aug.  16,  23  and 
30,  aud  Sept.  6,  1917. 

Effect  of  Time  of  Mixing  on  the  Strength 
of  Concrete.  Duff  A.  Abrams.  Can.  Engr.. 
vol.  35.  nos.  4  and  5,  July  23,  191S,  pp.  73- 
78,  3  flgs.  :  Series  of  tests  on  machine-mixed 
materials;  August  1,  pp.  103-115,  48  flgs.; 
Tests,  diagrams  and  tables  of  data  obtained 
from  experimental  tests.  Paper  read  before 
Am.  Concrete  Inst.      (To  be  concluded.) 

Method  of  Proportioning  Concrete-Mix- 
tures Based  on  the  Surface-Areas  of  the 
.Aggregates.  L.  N.  Edwards.  Western  Eng.. 
vol.  9,  no.  8,  August  1918,  pp.  308-309.  3 
figs.  Series  of  experiments  and  theory  ad- 
vanced by  writer  that  the  proportion  of 
cement  in  a  given  mortar  or  concrete  mix- 
ture should  depend  upon  the  surface-area  of 
the  aggregates. 

Slag  as  an  Aggregate  for  Concrete  Ships. 
Curtis  C.  Meyers.  Iron  Age.  vol.  102,  no.  3. 
July  18,  1918,  pp.  152-154.  4  figs.  Slag  con- 
crete claimed  to  be  superior  to  crushed  stone 
or  pebble  concrates. 

The  Basic  Principle  of  Concrete  Jlixes 
and  the  Truly  Fundamental  Role  Played  by 
Water.  Duff  A.  .-ibrams.  Eng.  &  Contract- 
ing, vol.  50,  no.  4,  July  24,  1918,  pp.  77-78. 
Experimental  research  concerning  the  eilect 
of  water  on  the  strength  and  other  proper- 
lies  of  concrete. 

The  Basic  Principle  of  Concrete  Mixes.  Dull 
A.  Abrams.  Min,  iic  Sci.  Press,  vol.  117,  no. 
1,  July  6,  1918,  pp.  23-24,  1  fig.  The  effect 
of  water  in  concrete. 

Water  and  Its  Influence  on  Concrete  Jlix- 
ing.  Building  News.  vol.  115.  no.  3314,  July 
10,  1918.  p.  30.  1  fig.  Series  of  tests  car- 
ried out  in  the  Structural  Materials  Research 
Laboratory   of  the   Lewis   Institute.   Chicago. 

Finishes 

Problems  in  r>«^vising  a  New  Finish  for  Con- 
crete. J.  J.  Earley."  Eng.  &  Cement  World, 
vol.  13.  no.  3,  August  1.  1918,  pp.  30-32. 
Abstract  of  a  paper  before  the  Am.  Con- 
crete  Inst. 

Form  Work 

Efficiency  Methods  in  Form  'Work.  A.  B. 
McDaniel.  Concrete,  vol.  13,  no.  2,  .Augu:-t 
1918  pp.  61-64,  4  fisrs.  Mal-e-un  of  forms : 
erection  of  forms ;   wrecking ;    cost   of  work. 

See  also  Coal  Industry  (Mine  Concreting)  ; 
Roads  and  Pavements  (Concrete  Pavements). 

CHEMICAL  TECHNOLOGY 

Ammonium  Sulphate  from  Gas  Works 

Alkali  Works  Chief  Inspector's  Report. 
Gas  Jl.,  vol.  143,  no.  2878.  July  9,  1918,  pp. 
(i2-63.  Consideration  of  the  direct  process 
of  sulphate  of  ammonia  manufacture  in  gas 
works. 

Estimation    of    Polysulphide.      W.  S.    Cur- 

phey.      Gas   Jl..    vol.    143,    no.    2878.  July   9, 

1918.  p,  69.  From  author's  1917  annual 
report  as  chief  alkali  inspector. 

The  Direct  Process  of  Sulphate  Making  in 
Gas  Works.  W.  S.  Curphoy.  Gas  Jl.,  vol. 
143.  no.  2878  Julv  9.  1918.  pp.  68-69.  From 
author's  1915  and  1916  annual  reports  as 
chief  alkali  inspector.      (To  be   continued.) 


Analysis 

A  Standard  Apparatus  for  the  Determina- 
tion of  Sulfur  in  Iron  and  Steel  by  the 
Evolution  Method.  H.  B.  Pulsifer.  Jl. 
Indus.  &  Eng.  Chem.,  vol.  10,  no.  7,  July  1, 
1918,  pp.  545-550,  3  figs.  Description  of 
tlie  apparatus  for  determinations  by  the  evo- 
lution method  using  concentrated  HCl. 

Iodide  Copper  Method  with  Sodium 
Fluoride.  A.  L.  Reese.  Eng.  &  Min.  Jl., 
vol.  105,  no.  26,  June  29,  1918,  p.  1170. 
Details  of  a  process  of  determining  copper 
by  the  iodide  process  in  which  the  interfer- 
ence of  ferric  salts  is  prevented  by  the  ad- 
dition of  sodium  fluoride. 

Rapid  Determination  of  Carbon  in  Steel 
by  the  Barium  Carbonate  Titration  Method. 
.l".  R.  Cain  and  L.  C.  Maxwell.  Jl.  Indus. 
&  Eng.  Chem.,  vol.  10,  no.  7,  July  1,  1918, 
pp.  3211-522.  Method  developed  by  Bureau 
of  Standards  for  use  where  speed  is  im- 
portant. 

The  Perchlorate  Method  for  the  Deter- 
mination of  the  Alkali  Metals.  F.  A.  Gooch 
and  G.  R.  Blake.  Chem.  News,  vol.  117, 
no.  3048,  May  24,  1918,  pp.  196-198.  De- 
sirability of  including  potassium  within  the 
scope  of  the  investigation  of  the  perchlorate 
precipitation    of   rubidium    and   caesium. 

Nitrogen  Compounds 

Nitrogen  and  Its  Compounds.  Horace 
Freeman.  Chem.  News,  vol.  117,  nos.  3049 
and  3031,  June  7,  1918,  pp.  205-207.  Early 
attempts  to  utilize  atmospheric  nitrogen ; 
discover.v  of  cyanamide :  development  of  the 
arc  process ;  the  Haber  process ;  establish- 
ment of  the  cyanide  process  in  America ; 
July  5,  1918,  pp.  231-233.  Manufacture  of 
cyanamide  and  uses  of  its  derivatives.  Ad- 
dress before  Board  of  Trade  of  Niagara 
Falls,  Ont.     From  the  Can.  Chem.  Jl. 

The  Formation  of  Nitrites  from  Nitrates 
in  .\queous  Solution  by  the  Action  of  Sun- 
light, and  the  Assimilation  of  the  Nitrites 
bv  Green  Leaves  in  Sunlight.  Benjamin 
Moore.  Proc.  Royal  Soc,  vol.  90,  no.  B627, 
June  1.  1918,  pp.  158-167.  Report  of  ex- 
perimental work  and  compilation  of  thermo- 
chemical    determinations. 

Potash  Recovery 

Recovery  of  Potash.  Eng.  &  Cement 
World,  vol.  13,  no.  2,  July  15,  1918,  p.  68. 
Chemical  and  commercial  methods  for  re- 
covering potash   from  silicates. 

Tanning 

The  Chrome-Tanning  Industry.  Chem. 
News.  vol.  117,  no.  3051,  July  3.  1918,  pp. 
233-235.     Processes  and  reputed  advantages. 


CLAY 

(See    Brick    and    Cinill 

COAL  INDUSTRY 

Coke  and  By-Products 

Coke-Oven  By-products  in  1917.  Colliery 
Cuardian,  vol.  116,  no.  3002,  July  12,  1918, 
pp.  09-70.  Report  made  under  the  Alka!) 
Works  .\ct. 

DevHlopmont  of  the  Coke  Industry  in 
Colorado,  Utah  and  New  Mexico.  F.  C. 
Miller.  Trans.  Am.  Inst.  Min.  Engrs.,  no. 
1411.  .Uigust   :yi8,  pp,  1307-1310, 

Recover.v  of  By-products  in  Coke  Manu- 
facture, 'M,  Meredith.  Coal  .\,ge.  vol.  14, 
no.  2,  July  13,  1918,  pp.  60-62.  Increased 
«se  of  by-product  ovens  in  Britain  ;  the  by- 
proflncts"  recovered. 

Loading  and  Handling 

An  Unloading  Tower  and  Reloading  Plant. 
J,  O,  Durkee.  Coal  Industry,  vol,  2,  no,  8, 
August  1918,  pp,  299-302.  4  figs.  Unloading, 
screening,  storing  and  loading  coal  at  the 
Island  Creek  Coal  Co.'s  plant  on  the  Ohio 
river  at  Sekitan. 

Marcus  Screens  at  Plants  of  Carnegie  Coal 
Co..  Pennsylvania.  Richard  G.  Miller.  Coa! 
Age,  vol.  14,  no,  4,  July  25,  1918,  pp.  171 
174.  7  figs.  Description  of  coal-cleaning 
plants. 

Mine  Concreting 

Concrete  Foundations.  Drift  Linings  and 
Reservoirs,  J.  F.  Springer.  Coal  Age,  vol. 
14.  no.  5,  August  1,  1918,  pp.  204-210,  8 
flgs.  Suggestions  for  the  use  of  concrete 
in  and  around   mines. 

Mine  Conveying 

A  Suggestion  for  Increasing  Coal  Produc- 
tion, H,  D.  Levin.  Coal  .\ge.  vol.  14,  no.  3. 
Julv  20,  1918,  pp.  104-1115,  3  flgs.  Use  of 
light,  easily  portable  loading  conveyors  sug- 
gested. 

Mining 

.\  Successful  Labor-Saving  Machine.  N. 
L,  Harmon,  Coal  Industry,  vol.  2.  no.  8, 
August  1918,  pp.  290-292.  2  flgs.  Automatic 
safety  mine-car  cages  and  feeder  built  by  an 
Ohio   concern. 
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Coal  Miuiug  in  British  Columbia.  It. 
Duun.  Coal  Age,  vol.  14,  no.  -,  July  13, 
191S.  pp.  5o-0r.  New  development  ham- 
pered by  cost  of  material  and  lack  of  men. 
.Sales  statistics  for  I'JIO  and  1917. 

Electric  Labor-Saving  Devices  in  Coal 
Mining.  Graham  Brighi.  Coal  Age,  vol.  1!, 
no,  3,  July  20,  191S,  pp.  llG-120,  13  figs. 

How  Electrical  Methods  are  Speeding  Up 
Coal  Mining  Operations.  Elec.  Rec,  vol.  2i, 
no.  2,  August  1918,  pp.  21-23.  Details  of 
electrical  haulage  methods  and  equipment 
now  used  in  different  mines  In  Western  Penn- 
sylvania and  Ohio. 

luiprovements  in  Coal  Mining  Methods. 
H.  H.  Stoek.  Coal  Industry,  vol.  2,  no.  S, 
August  191 S,  pp.  2b(i-.:.'59,  .j  Ugs.  Sugges- 
tions I'egarding  the  method  of  underground 
mining  considering  the  roof,  floor  and  in- 
clination of  seam. 

Increased    Coal    Output    by    Stripping.      A. 

C.  Vitary.  Coal  Age,  vol.  14,  no.  3,  July  20, 
1918,  pp.  94-96,  4  figs.  Advocates  use  of 
this   method  wherever  possible. 

Model    Safety-First   Coal   Mine   in  Central 

Illinois.      Coal   Age,    vol.    14,    no.    1,  July   G, 

1918,  pp.  4-10,  10  figs.  Features  of  the 
Madison   Coal   Corporation's   mine. 

Some    of    the    Coal    Producer's    Problems. 

D.  H.  McDougall.  Can.  Min.  Jl.,  vol,  39, 
no.  11,  June  1,  1918,  pp.  183-184.  Presi- 
dential address  before  the  Mining  Society  of 
Nova  Scotia. 

The  Eastern  Middle-Anthracite  Field.  E. 
B.  Wilson.  Coal  Industry,  vol.  2,  no.  S, 
August  1918,  pp.  292-294,  4  figs.  Third  of  a 
series  on  practical  geology,  describing  and 
giving  thickness,  area  and  level  of  the 
measures  of  the  eastern  middle  Pennsylvania 
anthracite  coal  field. 

Working  a  Thin  Seam  by  Coal  Cutters  and 
Face  Conveyors.  S.  T.  Boam.  Iron  &  Ccal 
Trades  Kev.,  vol.  97,  no.  2ti27,  July  5,  191S, 
pp.  12-13,  2  figs.  From  a  paper  before  the 
South  Midland  Branch  of  the  Nat.  Assn.  of 
Colliery   Managers. 

Trip  Feeders 

Trip  Feeders.  C.  L.  Miller.  Coal  Indus- 
try, vol.  2,  no.  8,  August  1918,  pp.  307-308. 
3  figs.  Formulae,  curves,  data  and  drawings 
for   trip-feeder  design. 

Washing 

The  Emergency  and  Clean  Coal.  G.  H.  El- 
more. Coal  Age,  vol.  14,  no.  3,  July  20. 
1918,  pp.  122-126,  8  flgs.  Suggests  mur- 
modern  coal   washeries. 

See  also  Fuels  and  Firing   (Coke). 


CONVEYING 

(See    Hoisting    and    Coniei/ing) 

COOLING 

Cooling  of  Condenser  Water  bv  Towers 
and  Spraying.  E.  W.  Marriott.  Indus. 
Australian  &  Min.  Standard,  vol.  59,  no. 
1544,    June    13,     1918,    pp.    621-()'22,    (J    flgs. 

DRYDOCKS 

Construction  of  Pearl  Harbor  Drvdoek 
Completed.  Eng.  News-Rec,  vol.  81,  no.  4, 
July  25,  1918,  pp.  173-177,  7  figs.  Novel 
method  of  placing  unit  sections  of  concrete 
base  and  walls  from  floating  drydock  and 
liuildius  upper  works  in   movable  cofferdams. 


EARTHWORK 


Excavations 

Blasting  Methods  at  Ajo,  S.  U.  Champe. 
Min.  &  Sci.  Press,  vol.  117,  no.  2.  July  13, 
1918.  po.  4G-48.  6  figs.  Description  of  ore 
excavation   methods. 

Blasting  Methods  at  Ajo,  S.  U.  Champe. 
Western  Eng.,  vol.  9,  no.  8,  August  1918, 
pp.  326-328,  6  figs.  Methods  of  preparins 
the  ground  to  receive  the  charges  for  blast- 
ing employed  in  the  copper  mountain  de- 
posit at  Ajo,  Ariz.,  belonging  to  the  New 
Cornelia  Copper  Co. 

The  Tailing  Excavator  at  the  Plant  of  the 
New  Cornelia  Copper  Co.,  Ajo.,  Ariz.  F. 
Moeller.  Tran.  Am.  Inst.  Min.  Engrs..  uu. 
140,  August  1918,  pp.  1229-1234,  6  flg.«. 
E.Ktension  of  the  use  for  which  the  mechan- 
ical unUiader  was  first  designed. 

Levee  Construction 

Levee  Construction  In  North  Texas  with 
Draglines.  O.  W.  I'^nley.  Eng.  &  Contract- 
ing, vol.  50,  no.  3,  July  17,  1918,  pp.  65-66. 
A  description  of  reclamation  work  with  cost 
figures   and   present   values. 

ELECTRICAL  ENGINEERING 

Alternating-Current  Engineering 

Characteristic  Curves  and  Conditions  uf 
Stability  of  an   Operating  System,      i  Sur  li's 


courbes  caract^ristiques  et  Ics  conditions  de 
stabilite  des  regimes).  J.  Bethenud.  Revue 
ijent^rale  de  I'Electricite,  vol.  4,  no.  2,  July 
13.  1918,  pp.  35-36,  1  fig.  Study  of  a  partic- 
ular case  of  spontaneous  inception  of  oscilla- 
tory phemjinena. 

Batteries 

Dry  Cells  and  Wet  Batteries.  William  J. 
ilerdman.  Electricity,  vol.  32,  no.  1443, 
July  5,  1918.  p.  355.  Care  of  Lalande  Cells. 
I  Continued.) 

Eddy  Currents 

On  Copper  and  Iron  Losses  In  Alternating 
Current  Machine  with  Deep  Slots  (in  Jap- 
anese). T.  Isshiki.  Deukl  Gakkwai  Zasshi, 
no.  358,  May  31,  1918. 

Hysteresis  Losses  in  Iron  (Remarque  sur 
les  pertes  dans  le  fer  par  hyst^rfels).  M. 
Latour.  Revue  G^nerale  de  rElcctricitf, 
vol.  4,  no.  2,  July  13,  1918,  pp.  36-37.  De- 
termination of  the  relation  between  the 
hysteresis  angle  t  and  the  Steiumetz  co- 
efncient  tj.  Remarks  on  a  similar  study  by 
the  same  writer  published  in  the  issue  of 
April  13,  1918. 

Electric  Furnace 

The  Manufacture  of  Ferro-Alloys  in  tlie 
Electric  Furnace.  R.  M.  Keeney.  Trau. 
Am.  Inst.  Min.  Engrs.,  no.  140,  August  191S, 
pp.  1321-1373.  Processes  followed  in  the 
manufacture  of  ferrochrome,  ferromangancse, 
ferromolybdenum,  ferrotungsten,  ferrovana- 
dium  and  ferrouranium. 

Electrodeposition  of  Metals 

The  Deposition  of  Nickel  Upon  Cast  Iron 
from  a  Hot  Electrolvte.  Royal  F.  Clark. 
Metal  Industry,  vol.  16,  no.  7.  July  1918,  p. 
309.  From  a  paper  before  the  Electro- 
Platers  Society,   July  1918. 

The  Maintenance  of  High  Ampere  Effi- 
ciency in  Electrolytic  Copper  Refining.  M. 
TI.  Morris'-  and  M.  ,v  Jloshcr.  E.iii.  i-  Min 
Jl.,  vol.  100,  no.  3,  July  29,  1918,  pp.  95-99, 
8  Hgs.  Practical  notes  on  methods  to  secure 
high  ampere  efficiency,  details  as  to  correct 
method  of  hanging  and  controlling  sheets: 
use  of  volt-meter  to  detect  short-circuits  and 
bad   contacts. 

Electrolysis 

Electrolysis  Mitigation.  Scientific  Am. 
Sniu).,  vol.  Ml  nos.  :'220  and  2221.  July  20. 
1918,  pp.  46-47  :  Discussion  of  causes'  and 
metiiods  of  regulating  electrolytic  conditions 
of  underground  structures ;  July  27,  p.  5S : 
3sscntials  in  electrolysis  regulations. 

Generators 

Rewinding  and  Reconnecting  Direct  Cur- 
rent Armature  Windings  for  a  Change  in 
Voltage.  T.  Schutter.  Elec.  Eng.,  vol.  52, 
no.  1.  July  1918.  pp.  45-48,  5  flgs.  Describes 
practical  methods. 

Heating 

Electrically  Heated  Devices.  Elec.  Rec. 
vol.  24,  no.  2,  August  1918,  pp.  82k-82r. 
Tables  giving  trade  name,  size  or  capacity, 
wattage,  number  of  heat-units,  cost  to 
operate,  voltage  and  retail  price  of  elec- 
trically heated  devices. 

High-Frequency  Currents 

On  the  Dischai'ge  Between  Metallic  Elec- 
trodes and  Continuous  Electric  Oscillations. 
H.  Yagi.  Jl.  of  the  College  of  Engineering, 
Tokyo  Imp.  Univ..  vol.  9,  no.  4,  February 
28.  1918,  pp.  115-152.  27  figs.  Experimeut's 
on  discharges  in  air  and  in  coal  gas  ;  oscil- 
lations :  Wien's  quenched  spark  gaps ;  sec- 
ondary oscillation ;  fluctuation  of  the  sec- 
ondary current. 

Radiotelegraphy.  G.  E.  Mitchell.  Scien- 
tific Am.  Supp.,  vol.  86,  no.  2223,  August  10, 
1918,  pp.  88-90.  Uses  and  possibilities  of 
radiotelegraphy  in  the  war. 

Wave  "Velocity  and  Capacity  of  Horizontal 
Helices    in    Wireless    Telegraphy    and    Trans- 
mission     Line      Protective     Apparatus.        .\ 
Press.      Elecu..   vol.  81.   no.   6.   June  7,   191S, 
pp.   106-107.      .\    mathematical  treatment. 

High-Tension  D.  C.  Current 

Very  High  Tension  Direct  Current  for  Lab- 
oratory I'se  I  La  production  du  courant  con- 
liuu  a  trf's  haute  tension  pour  laboratoire 
■ressali.  .le-n  SarokST.  Revue  Oen'^nle  de 
I'Electriciti;,  vol.  4,  no.  1,  July  6,  1918,  pp. 
4-8,  :;  figs.  Description  of  apparatus  to  ob- 
fniii  v'U'y  higli-lciisinn  continuous  currents  in 
a  laboratory  by  means  of  Fleming  valves. 

Insulators 

E.\tra-High-Tensinu  Insulators  i  in  Jap- 
anese). U.  Tachikawa.  Denki  Gakkwai 
Zasshi,  no,  359,  June  30,  1918.  Paper  read 
before  the  meeting  of  Tokyo  Local  Section. 
H'nntinued.) 

Lamps 

Management    of    Lamp    Works.     T.   NaUa- 


gawn       (in      Jaiianese).        Denki      Gakkwai 
Zasshi,   no.  354,  January   1918,  pp.  97-105. 

I'roposed  .Standardization  of  the  Ttiread 
of  Edison  Base  Lamps  (Projet  d'uniflcation 
des  filetages  des  culots  de  lampes  il  vis  Edi- 
son). Ch.  Zetter.  Revue  G6nt*rale  de 
rElectricite,  vol.  4,  nos.  1-4,  July  6-27,  1918, 
pp.  9-21,  39-49,  73-84,  105-112,  10  figs. 
Comparative  notes  on  work  done  by  the 
Commission  of  the  Union  of  Syndicates  of 
Electricity  with  reference  to  the  standardi- 
sation of  siiMll  electrical  appliances. 

Lightning  Arrester 

New  Type  of  Lightning  Arrester  Makes 
Its  Appearance.  Elec.  Ry.  Jl.,  vol.  52,  no.  3, 
July  20,  1918,  pp.  101-102,  4  flgs.  The 
"  o.\lde  film  "  arrester  has  general  properties 
of  the  aluminum  cell  arrester  with  addi- 
tional features. 

Magnetism 

Hypothetical  Theory  on  Magnetization  of 
Magnetic  Substances  (in  Japanese).  T. 
Takenchi.  Denki  Gakkwai  Zasshi,  no.  358, 
May   31,    1918. 

,>f:cnetii'  Snscentibility  and  Electric  Re- 
sistivity. F.  H.  Loring.'  Chem.  News,  vol. 
117,  no.  30, >1,  July  o,  iUlo,  pp.  229-2.J1,  4 
figs.  Additional  notes  to  a  previous  general 
paper  on  magnetic  susceptibility. 

Motors 

Indirect  Construction  of  the  Precise  Dia- 
gram tor  Rotating  Field  Motors.  (Construc- 
tion indirecte  du  diagramme  rigoureux  des 
motenrs  :1  champ  tournant).  V.  Genkin. 
Revue  Gen^rale  de  I'Electricitg,  vol.  3,  no. 
20,  June  29,  1918,  pp,  931-933,  4  figs. 
Graphical  construction  of  the  cyclic  diagram 
of  a  rotating  field  motor,  taking  into  con- 
sideration the  resistance  of  the  stator. 

On  the  Sub-Synchronous  Speed  of  Squirrel- 
Cage  Induction  Motors  (in  Japanese).  L. 
Takeshi.  Denki  Gakkwai  Zasshi,  no  356, 
March   31.   1918. 

Precipitators 

Electrical  Precipitation  from  Flue  Gas. 
Iron  -Vge.  vol.  102.  no.  5,  .\ugust  1,  1918. 
p.  273,  3  flgs.  High-voltage  direct  current 
passed  through  chains  hanging  in  flue  from 
a  copper  refinery  electrifies  metallic  par- 
ticles, projecting  them  against  grounded  wall 
where  they  drop  info  houiK  rs. 

New  Electrical  Precipitation  Treater  (in 
Japanese).  M.  Shibusawa.  Denki  Gakkwai 
Zasshi,   no.   354,   January   1918,    pp.   61-87. 

Resistance  and  Light 

Substances  of  Variable  Resistance  Under 
tl-.e  -Vction  of  Light  (Corps  a  reslstrolte 
variable  sous  Taction  de  la  lumiftre).  M. 
Case.  Revue  Gen^rale  de  rElectricitfe,  vol  3 
no.  25,  June  22,  1918,  p.  889.  Process  em- 
ployed to  find  other  substances  than  selenium 
of  variable  resistance  under  the  action  of 
light  ;   results  obtained. 

Roentgen  Rays 

Discussion  on  Recent  Develooment  of 
Roentgen  Radiation  (In  Japanese).  Dcnkl 
Gakkwai  Zasshi,  no.  355,  February  1918,  pp. 
167-171. 

Rotary  Converters 

starting  Rotary  Converter.  F.  D.  New- 
bury and  M.  W.  Smith.  Power  Plant  Eng 
vol.  22,  no.  12,  June  15,  1918,  pp.  499-500, 
2  figs.  Comparison  of  results  with  trans- 
former secondaries  connected  to  collector 
rings  and  when  alternating-current  circuit 
IS  open. 

Starting  Rotary  Converters.  W.  R.  Bow- 
ker.  Elec.  Eng.,  vol.  52,  no.  1,  July  1918 
pp.  40-42,  10  figs.  Analysis  of  the  nrobleni 
and    exposition    of   present    methods    used    to 

soh'e    It. 

Storage  Battery 

Developments  in  the  Use  of  Storage  Bat- 
teries. G.  V.  Wakeman.  Jl.  of  Elec.  vol. 
41,  no.  a,  August  1,  1918,  pp.  120-121.  Some 
of  Ihe  present  applications  and  future  pos- 
siluhties. 

Switchgear 

-Vntomatic  Control  of  Electric  Heaters 
valves  and  Similar  -\pparatus.  G.  E.  Palmer 
Electricity,  vol.  32,  no.  1442,  June  28,  1918 
pp.  341-342,  2  figs.  Diagrams  of  switch  con- 
nections for  automatic  control  of  electric 
heaters,    valves,    etc. 

Some  Considerations  Relating  to  Lar'^e 
Power  Station  Switchgear.  H.  W  Clothier 
Ejccn.,  vol.  81,  no.  9,  June  28,  1918,  pp.  175^ 
1(9,  11  figs.  Deals  particularly  with  oil 
switches  for  large  outputs.  Controlling  fac- 
tors in  design.  Drawings  of  a  form  of 
switchgear  in  successful  operation  and  suit- 
able for  use  in  a  station  of  60,000  kw. 

Three-  and  Four-Way  Switch  Circuits, 
lerrell  Croft.  Elec.  Eng.,  vol.  52,  no.  1, 
July  1918.  pp.  19-21.  Diagrams  and  explana- 
tions of  the  wiring  connections  for  several 
three-    and    four-way    circuits.      (To    be    con- 
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Telephones 

Leeds  Automatic  Excbauge.  J.  Hedlcy. 
Elecu..  vol.  81,  uo.  D,  May  31,  191S,  pp.  84- 
87,  ti  figs.  Uescriptiou  of  a  new  telephone 
excliauge  of  the  full  automatic  Stronger 
type,    flve-figure    system. 

New  Private  Branch  Exchange  Switch- 
board of  Bell  System  (in  Japanese).  S. 
dsiiida.  Denki  Uakkwai  Zasshi,  uo.  357, 
.\pril   30,   1918. 

Transformers 

Discussion  on  Resonance  Phenomena  in 
High  Voltage  Transformers  (in  Japanese). 
H.  Vagi.  Denki  Gakkwai  Zasshi,  uo.  3."i4, 
January    I'JIS,   pp.   131-13."i. 

Higher  Harmonics  in  the  Jlagui'tiziug  Cur- 
rent of  a  Single-Phase  Transformer  (in  Japa- 
nese). K.  Takamoto.  Denki  Gakkwai 
Zasshi,  no.  305,  February  1U18,  pp.  171-191. 

Uutdoor  Water-Cooled  Transformers.  It. 
von  Fabrice.  Power,  vol.  48,  no.  (J,  Augu-^it 
(J,  1918,  pp.  198-199.  1  flg.  Necessary  equip- 
ment to  handle  oil  and  to  furnis'a  a  suitable 
cooling-water  supply  for  outdoor  water- 
cooled    oil-insulated    transformers. 

Resonance  Phenomena  in  High  Voltage 
Transformers  i  in  Japanese).  K.  Nishi. 
Denki  (iakkwai  Zasshi,  no.  358,  May  31, 
1918.      (Continued.  I 

Transmission  Lines 

-Vir-Break  Switches  and  Auxiliary  Equip- 
ment for  C>utdoor  Substations.  Elec.  iU'c. 
vol.  24,  no.  2,  August  1918,  pp.  42-51.  Dia- 
grams and  illustrations  of  present   types. 

Characteristics  of  Iron  and  Steel  Conduct- 
ors. Charles  E.  Oakes  and  P.  A.  B.  Sahm. 
Elec.  World,  vol.  72,  uo.  4,  July  27,  1918,  pp. 
150-151.  Complete  test  data  for  calculation 
of  electrical  characteristics  of  iron  and  steel 
conductors. 

Charging  Currents  and  Earthing  Devices 
in  Transmissii>u  Lines.  H.  Behrend,  Elecu., 
vol.  81,  no.  11,  July  12,  1918,  pp.  222-223,  3 
figs.  Abstract  of  an  article  in  the  Elektro- 
technische  Zeitschrift,  no.  25,  1917. 

Computation  of  Inductive  Circuits  in  Par- 
allel (Calcul  des  circuit  inductifs  en  deriva- 
tion). H.  P^cheux.  Revue  Gfin^rale  de 
I'Eiectricite,  vol.  3.  no.  25.  June  22.  1918, 
pp.  891-894,  5  figs.  Attempt  to  show  that  it 
is  possible  to  solve  problems  of  technical 
electricity  by  means  of  vectors  and  projec- 
tions without    using  imaginary   quantities. 

Connections  <.if  .Subterranean  Iligh-Tcn- 
sion  Cables  (Juntas  de  los  cables  subter- 
rSneos  a  alta  tension).  li.  .\ldum.  Boletin 
de  la  Asociacion  Argentina  de  Electro-Tec- 
nicos,  vol.  4,  uo.  2,  February  1918,  pp.  G39- 
645.  Resume  of  a  conference  before  the 
Physics  Institute  of  La  Plata.  (To  be  con- 
tinued.) 

Heating  of  t'nderground  Cables  (in  Jap- 
anese). T.  Yoneda.  Denki  (Jakkwai  Zasshi. 
no.  357.  April  30,   1918. 

On  the  .\bacus  for  Calculating  the  Resist- 
anc-e  of  Parallel  (Conductors  (  Sur  les  abaques 
relatifs  au  calcul  de  la  resistance  des  con- 
ducteurs  assucies  en  parailelet.  L.  Zoretti 
and  J.  Bethenod.  Revue  G^nerale  de  I'Elec- 
tricitfe.  vol.  3.  no.  2(?,  June  29.  1918,  pp.  933- 
934.  Remarks  on  M.  Custex's  article  on  the 
resistance  of  parallel  conductors  published  in 
issue  of  March  23. 

On  the  Distribution  of  Potential  Along 
the  String  of  the  Suspension  Insulator  tin 
Japanese).  H.  Sasusa.  Denki  (iakkwai 
Zasshi,  no.  357.  April  30,   1918. 

Practical  Study  of  Transmission  Lines  by 
Means  of  Hyperbolic  Functions  with  Imag- 
inary Variables  i  Calcul  pratique  des  lignes 
de  transmission  electriques  par  les  fonctions 
hyperboliques  des  variables  imaginaires).  G. 
Viard  and  M.  Latour.  Revue  Generale  de 
I'Eiectricite,  vol.  4.  no.  3,  July  20.  1918.  pp. 
67- il,  3  figs.  Review  of  the  computations 
for  transmission  lines  by  means  of  hyper- 
bolic functions  with  imaginary  variable  quan- 
tities :  description  of  a  graph  which  permits 
the  determination  of  the  tension  and  the 
current  at  any  point  in  a  transmission  line, 
taking  into  consideration  the  resistance,  in- 
ductance, capacity  and  losses  of  the  line. 

Providing  Strength  and  Attractiveness  in 
Special  Overhead  Supports.  Charles  R. 
Harte.  Elec.  Kv.  Jl..  vol.  52,  no.  3,  July  20, 
191S.  pp.  92-95,  12  tigs.  Discussion  of 
various  types  of  overhead  bridges  and  other 
special   structures. 

Public  Safety  and  High  and  Low  Tension 
Overhead  Transmission  Systems  (I.*ji  seguri- 
dad  pflblica  y  las  lineas  a^reas  de  alta  y  baja 
tension  I.  F.  Lindernian.  Boletin  de  la  Aso- 
ciacion Argentina  de  Electro-Tecnicos.  vol.  4, 
no.  1.  January  1918.  pp.  617-621.  Recom- 
mendations of  several  practices  in  the  ar- 
rangement of  transmission  systems. 

Sag-Calculation  for  Iron-Wire  Lines.  M. 
D.  Leslie.  Elec.  World,  vol.  72,  no.  5,  .Au- 
gust 3.  1918.  po.  196-197.  1  flg.  Stringing 
iron  wire  with  less  sug  sngse«ted  ns  a  nrnc- 
ticable    war-time    economy    where    the    usual 


safety  factor  is  not  essential  and  weather 
conditions  are  not  severe.  .\  fornuihi  lo 
apply  is  given. 

The  Test  Sheath  Cable  and  Its  I'otentiali- 
ties.  C.  J.  Beaver.  Elecu.,  vol.  81.  no.  10. 
July  5,  1918.  pp.  204-205,  3  ligs.  Descrip- 
tion of  a  construction  such  that  injurious 
effects  from  outside  and  leakage  from  inside 
the  cable  are  bound  to  be  interrupted  by  the 
test-sheath    conductor. 

See  also  Foundry  (Electric  Furnace)  ;  Hy- 
draulics {Hydroelectric  Plants);  Marine 
Knijinecrituj  (  Electric-  Propulsion  )  ;  Metnl- 
luriju  (Copper  Refining) ;  Motor-Car  En- 
</inccrini/  i  Electric  Vehicles)  ;  Physics  (Elec- 
trifity):  Foirer  Generation  {Electric  Power 
Applications). 

ENGINEERING  MATERIALS 


Boiler  Plates 

.V  (_'ausL'  of  Failure  in  Boiler  Plates.  Wal- 
ter Kosenhain  and  1).  Hanson.  Engineering, 
vol.  105.  no.  2738.  June  21,  1918.  pp.  692- 
694,  8  flgs.  The  failure  of  a  boiler  plate  in 
the  last  stages  of  manufacture  accounted 
for  by  the  phenomena  of  grain  growth  in  the 
steel.  From  a  paper  read  before  the  Iron 
&  Steel  Inst. 

Brass 

Brass  Weakness.  James  Scott.  Metal 
Industry,  vol.  16,  no.  7,  July  1918,  pi).  319- 
320,   3   figs.      A  microscopical   explanation. 

Bronze 

Manganese  in  Aluminum  Bronze.  Charles 
Vickers.  Brass  World,  vol.  14,  no.  7,  Julv 
1918,  pp.  202-203,  2  flgs.  Effect  of  man- 
g  inese  in  aluminum  bronze  :  results  of  tests. 

Cast  Iron 


FACTORY  MANAGEMENT 

Non-Repetitive  Work 

Managing  Non-Repetitive  Work.  Norman 
Howard.  Indus.  Man.,  vol.  56,  uo.  1,  July 
1918,  pp.  55-58.  How  conditions  and  oper- 
ations can  be  standardized  for  tool-making 
and  machine-shop  repairs. 

Shifts 

Changing  Power  Plant  Shifts.  J.  C.  Haw- 
kins. Power,  vol.  48,  no.  6,  August  6,  1918, 
pp.  202-203.  1  fig.  How  a  schedule  of 
change  of  watches  was  arranged  in  a  plant 
employing  three  shifts,  each  working  8  hr. 
each. 

Shop  Management 

Working  Out  a  Theory  in  Shop  Manage- 
ment. Am.  Mach.,  vol.  49,  no.  4,  July  25, 
1918.  pp.  145-147.  The  method  of  the  White 
Motor  Co.  in  ruuning  the  shop  on  commis- 
sion and  giving  the  men  a  direct  voice  in  the 
management. 

Workmanship  as  an  Efliciency  Aim.  (;'.  W. 
Starker.  Indus.  Man.,  vol.  56,  no.  1,  July 
1918.  pp.  25-26.  Points  out  the  danger  of 
sacrificing  workmanship  for  money-making 
instinct  and  quantity  output  in  the  wrong 
application  of  efficiency  schemes. 

Special  Work 

Money-Saving  Factors  in  the  Maintenance 
of  Special  Work.  R.  C.  Cram.  Elec.  Ry.  Jl., 
vol.  o2,  no.  3.  July  20.  1918.  pp.  103-108,  11 
figs.  Necessity  of  intelligent  selection  of  spe- 
cial work,  careful  workmanship  in  installa- 
tion and  accurate  records  of  performance  and 
prompt  attention   to   repairs. 


FOUNDRY 


Brass  Furnace 


Cast  Iron  at  High  Temperatures.  Power, 
vol.  48,  no.  4,  July  23.  1918.  pp.  120-121.  .3 
figs.     Data  from  several  sources,  with  curves. 

Malleable  Cast  Iron.  E.  Turner.  Page's 
Eng.  Wee'.-lv,  vol.  32.  no.  720.  June  28.  1918. 
pp.  304-306.  Methods  of  producing  mal- 
leable cast  iron  and  theory  of  the  malleable- 
izing  process.  (To  be  continued.)  Paper  Castings 
presented  at  a  meeting  of  the  West  of  Scot 
land  Iron  and  Steel  Institute. 


The  Care  of  the  Brass  Furnace.  J.  .\. 
Fletcher.  Jr.  Metal  Industrv.  vol.  16.  no. 
7,  July  1918,  p.  310.  1  fig.  The  experience 
of  a  large  foundry  with  high-melting-point 
metals. 


Glass 

Strength  of  Circular  Flat  Plate  of  Glass. 
W.  Richards.  Mechanical  World,  vol.  63.  no. 
1637.  May  17.  1918,  p.  235,  1  fig.  Account 
of  the  testing  of  a  piece  of  ordinary  plate 
glass. 

Non-Ferrous  Alloys 

The  Hardness  of  Alloys  of  Non-Ferrous 
Metals.  P.  Ludwik.  Brass  World,  vol.  14. 
no.  7.  July  1918,  p.  207.  Compilation  of  ex- 
I>erimental  results. 

Road  Materials 

-Vpparent  Specific  Gravity  of  Fine  Non- 
I'ituminous  Highway  Material.  Good  Roads, 
vol.  16,  no.  6.  pp.  48-52,  2  figs.  Tentative 
tests  proposed  by  Committee  D-4  of  the  Am. 
Soc.  of  Testing  Materials  for  sand,  stone  and 
slag   screenings   and    similar    materials. 

Rubher 

Vulcanization  of  Rubber  by  Selenium. 
Charles  R.  Boggs.  Chem.  News,  vol.  117,  no. 
3048.  May  24,  1918,  pp.  199-200. 

Tungsten 

Raw  Materials  Necessary  in  the  Electrical 
Industry  :  Tungsten  (De  quelques  matieres 
premieres  necessaires  ;'l  I'industrie  eiectrique  : 
le  tungstene).  D.  Pector.  Revue  Generale 
de  I'Eiectricite,  vol.  4,  no.  3,  July  20.  1918. 
pp.  87-94.  History  and  metallurgy  of  tung- 
sten :  principal  deposits  of  its  ore.  (To  be 
continued. ) 

Wire  Rope 


Splicing  Wire  Rope.  Western  Eng.,  vol. 
9.  no.  8,  .\ugust  1918,  pp.  313-314.  Sketches 
explaining  splicing  in  its  different  stages. 
-Vbstract   from   Leschen's   "  Hercules."   Marcli     Patternmaking 


Electric  v.  Conve-ter  Cp  stings.  C.  R. 
Messenger.  Page's  Eng.  Weekly,  vol.  33, 
uo.  T22.  July  12,  1918,  p.  li.  I'lgures  and 
facts  based  on  2029  tests  with  an  electric, 
and  2436  with  a  converter,  furnace.  From 
a  paper  read  before  the  Am.  Fouudry  Men's 
Assn. 

Manufacturing  Heavy  Malleable  Iron  Cast- 
ings. A.  Walter  Lorenz.  Foundry,  vol.  46, 
no.  312.  August  1918.  pp.  350-351.  2  micro- 
graphs. 

Cupola 

-Vdvautages  Offered  by  the  Oil-Fired  Cu- 
pola. W.  S.  Dickson.  Foundry,  vol.  46,  no. 
312.  August  1918.  pp.  381-382,  2  figs.  In 
the  process  described,  crude  oil  is  sprayed 
directly  onto  the  coke  bed  to  increase  the 
heat  and  reduce  the  amount  of  coke  used. 

Electric  Furnace 

The  Webb  Electric  Steel  Furnace.  Iron 
Age,  vol.  102,  no.  5,  .\ugust  1,  1918.  pp.  257- 
260.  4  tigs.  A  high-voltage  unit  developed 
and  operated  by  the  Old  Dominion  Iron  & 
•Steel  Corporation ;  low-carbon  steel  for  en- 
gine bolts. 

Grinding 

The  Economical  Foundry  Use  of  Grinding 
Wheels.  W.  T.  Montague.  Foundry,  vol.  46. 
no.  312.  August  1918.  pp.  362-367.  8  flgs. 
What  wheels  to  use  and  how  they  should  be 
operated  to  obtain  the  best  results  in  cast- 
ing work  :  safety  factors.  Paper  read  at  the 
Metals  division  of  the  Am.  Inst,  of  Min. 
Engrs. 

Molding 

Whv  the  Inclined  Mold  is  a  Fallacv.  R. 
R.  Clarke.  Foundry,  vol.  46.  no.  312,  Au- 
gust 1918,  pp.  351-352. 


The  Factor  of  Safety  of  Wire  Ropes.  S.  A. 
.Mining  Jl.  &  Eng.  Rec,  vol.  27.  no.  1393. 
June  8.  1918.  pp.  146-147.  Discussion  of 
a  previous  paper  giving  empirical  values  for 
the  factor  of  safety  of  wire  ropes  used  for 
winding  in  mine  shafts.      (To  be  continued.) 

Wood 

Relative  Resistance  of  Various  Hardwoods 
to  Injection  with  Creosote.  Rv.  Rev.,  vol. 
63.  no.  3.  July  20.  1918.  pp.  79-86.  12  figs. 
From  Bui.  606.  U.  S.  Dept.  of  Agriculture  bv 
Clyde  H.  Teesdale  and  J.  D.  McLean. 

See  also  Aeronautics  (Materials  of  Con- 
struction) ;  Building  and  Construction 
tSnndstnnct  :  Cement  and  Concrete:  Furls 
and  Firing  (Soot  Cleaners):  Refractories: 
Roads  and  Parements  iRoad  Matcrinls  i ': 
ytcil  (tnd   Iron    \\icu   Steel  i. 


Emergency  Patterns  for  a  Seven-Foot 
Gear.  J.  L.'Gard.  Foundry,  vol.  46.  no.  312, 
August  1918,  p.  361.  2  figs. 

Making  a  Pattern  for  a  Gas  Engine  Cylin- 
der. Frank  B.  Raebig.  Foundry,  vol.  46, 
no.  312.  August  1918,  pp.  383-385,  14  flgs. 
Construction  of  core  boxes  also  described,  as 
well  as  two  methods  of  molding  (with  neces- 
sary  pattern   changes). 

Patternmaking  and  Molding  Cast  Tooth 
Gears.  Jabez  Nail.  Foundrv.  vol.  46.  no. 
312.  August  1918.  pp.  377-380.  9  figs.  Prac- 
tice of  a  generation  ago  contrasted  with  that 
of  today  and  a  gear-molding  machine  dis- 
cussed. 

Sand  Blast 

The  Sand  Blast  in  the  Foundry.  H.  L. 
Wadsworth.      Brass    World,    vol.    14.    no.    6. 
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June  191S,  pp.  174-173.  Two  classes  of 
sand  blasting ;  rotary  table  niaoliines ;  kinds 
ot  abrasives  ;  suggestions  as  to  compressors. 
From  a  paper  read  before  the  Am.  Fouudrj- 
ineu's  Assn. 

Welding 

Welding  I'ropellers  iu  I'auaina  Canal 
Foundry.  John  II.  Moft'ett.  Foundry,  vol. 
40,  no. '312.  .Vugust  IDIS,  pp.  33G-35S,  0  figs. 
How  blades  are  repaired  by  burning-on,  with 
a  comparison  ot  costs  with  autogenous  proc- 
esses ;  making  the  molds  and  pouring  the 
metal. 

FORGING 

Electric  Power 

The  Eleclrical  System  of  the  Forge  Shop. 
Edward  .McMvried.  Am.  Drop  Forger,  vol. 
4,  no.  7,  July  1'.)1S,  pp.  271-272,  1  tig.  Ap- 
lications  itf  electric  power  and  discussion  of 
two   methods  of   driving  machinery. 

Electric  Steel 

Electric  Steel  for  the  Forging  Industry. 
Arthur  V.  Karr.  Am.  Drop  Forger,  vol.  4, 
no.  7.  July  I'JIN.  pp.  204-207.  0  figs.  Two 
methods  of  niiinufactnring  electric  .steel. 

Forge-Shop  Design 

The  Problem  of  Forge  Shop  Design.  J.  T. 
N.  Hoyt.  Am.  Drop  Forger,  vol.  4,  no.  7, 
July  191S,  pp.  262-203,  3  flgs.  Typical  ex- 
amples of  forge-shop  designs  and  detailed 
descriptions   of  construction. 

Hollow  Forgings 

Development  of  Flaws  in  Hollow  Forgings. 
A.  S.  Hesse.  .-Vm.  Mach..  vol.  4'J.  no.  4,  July 
25,  191S,  pp.  153-1  o4,  3  figs.  Improper  meth- 
ods of  forging  which  develop  flaw's  in  hollow 
forgings  such  as  gun  tubes.  Proper  rem- 
edies suggested. 

Quenching  Oils 

Question  of  Quenching  Oils  for  Forgings. 
(•eorge  W.  Pressell.  .\m.  Drop  Forger,  vol. 
4,  no.  7,  July  I'JIS,  pp.  273-277,  0  flgs.  Re- 
port of  cxperimeuts  showing  values  of  differ- 
ent substances  iu  quencliing  steel. 

FUELS  AND  FIRING 

Chimneys 

Tall  Chimneys  in  Metallurgical  Plants. 
Eng.  &  Miu.  Jl.,  vol.  100,  no.  4,  Julv  27. 
I'.ll.S,  pp.  lOS-171,  13  figs.  List  of  world's 
tallest  chimneys  in  metallurgical  plants. 


Coal 


no.  4,  July  2."i.  I'.ll.^.  pp.  2(12-203,  1  fig.  Ma- 
cbiue  lor  testing  hardness;  ert'ect  on  coke 
consumption  in  blast  funnices ;  action  of 
gases  on  hard  and  siift  coke.  From  a  paper 
rrail  before  the  Iron  &  Steel  Inst.,  London, 
.May   I'.ilS. 

Fuel  Saving 

Concrete  10.\amples  of  Coal  Conservatiim. 
il.  E.  Dart.  Tlie  Locomotive,  \-id.  32,  no.  2. 
April  nils,  pii.  34-43.  2  flgs.  How  the  Hart 
ford  Steam  lioiler  Inspection  and  Insurance 
Co.  has  reduced  the  average  coal  consump- 
tion in  its  office  buililing  by  about  25  per 
cent.      tFrom   the  Hartford   Courant.) 

Fuel  Saving  iu  Power  Plants.  Kailrodd 
Herald,  vol.  22,  no.  S.  July  I'Jls,  pp.  104- 
10."i.  Fundameutnls  of  the  approved  national 
plau  of  organization  in  tonnection  with 
t  onsi'rvatitin  of  fuel  in  power  planls  tbrough- 
oul   the  rnited  States. 

Fuels.  E.  K.  Knowles.  Steam,  vol.  22,  no. 
2,  .\ugust  I'.ilN,  pp.  3.")  41.  4  figs.  Classifica- 
tion of  fui'ls  and  study  uf  their  respective 
features. 

Furnaces 

.\dapting  Fur'naces  to  .Vvailable  Fuel. 
Osborn  Monnett.  Power  Plant  Eng.,  vol.  22, 
no.  13,  July  1.  1!)1S,  pp.  .'■|24-."20,  7  flgs. 
Proportions  and  arrangenu'uts  of  baffles  in 
hand-fired  furnaces. 

Natural  Gas 

Gasoline  from  Natural  <Jas  by  Compres- 
sion. W.  P.  Dykema.  Compressed  Air  Mag., 
vol.  23,  no.  S.  August  I'JlS,  pp.  S.s52-,S.S54. 
Theory  ot  precipitation;  condensation  by 
cooling :  condensation  by  compression  ;  ab- 
sorption theory  ;  use  of  combination  compres- 
sion and  refrigeration  process.  (From 
Bureau  of  Mines  Bui.) 

The  Compression  Process  for  Extracting 
Natural  Gas  from  Gasoline.  W.  P.  Dykema. 
Western  Eng.,  vol.  9,  no.  S,  August  191S,  p. 
310.  Data  compiled  from  Bui.  No.  151. 
issued  by  the  U.  S.  Bureau  of  Mines  on  the 
Recovery  ot  Gasoline  from  Natural  Gas  by 
Compression  and  Refrigeration. 

Oil  Fuel 

Supply  of  Oil  Available  from  Shales.  G. 
Egloff  and  J.  C.  Morrell.  Oil  and  Gas  Jl., 
vol.  17,  no.  10.  August  9,  lOlS,  pp.  40-48. 
(?hemical  constitution  ot  clays,  shales  and 
slates. 

What  Substitution  ot  Oil  tor  Coal  Can  do. 
Steam,  vol.  22.  no.  2,  August  1918,  pp.  47-49. 
Results  obtained  at  different  plants  in  New 
England  with  fuel  oil,  which  is  being  sup- 
plied them  on  account  of  the  scarcity  of  coal. 

Peat 


Coal — Its  Origin  and  Composition.  II.  1'.. 
Miller.  Queensland  Government  Min.  Jl., 
vol.  19,  no.  217,  June  15,  1918.  pp.  203-203. 
Length  of  time  to  form  1  ft.  of  peat,  inter- 
val between  c<ial  beds,  data  on  sulphur  in  Powdered  Coal 
coal  and  calorific  value  ot  coal. 


Coal  Analysis 

.\nalysls  of  Canadian  Fuels.  (In  five 
parts.)  Bulletins  22-20,  Canada  Depart- 
ment ot  Mines,  Mines  Branch.  Tables  giving 
the  composition,  condition  and  value  of 
samples  from  each  one  of  the  areas  in  the 
coal  districts   of   Canada. 

Determination  of  Volatile  Matter  and  .\sh 
in  Coal.  Norton  H.  Humphrys.  Gas  World, 
vol.  OS.  no.  1771,  June  29.  19"l8,  pp.  430-437. 
Proposed  device  and  procedure. 

Coal  Evaluation 

.\n  Alinemeiit  Chart  for  the  Evaluati(m  ot 
Coal.  -V.  F.  Blake.  Jl.  Indus.  &  Eng.  Cbem.. 
vol.  10,  no.  8,  .iugust  1,  191S,  pp.  027-029.  1 
fig.  Chart  for  determining  tlie  relative 
values  of  different  coals,  given  the  price  per 
ton  and   the  chemical  analysis. 

Coal  Selection 

Coal  and  Its  Selection — A  Factor  In  Power 
Plant  Management.  R.  June.  Concrete  (Ce- 
ment Mill  Section),  vol.  13.  no.  2,  August 
T.llM,  pp.  10-19,  4  figs.  Classification  of 
coals  :  question  of  size :  influence  ot  moist- 
ure: ash  problem;  heating  value;  purchase 
of  coal  under  specifications. 

Coal  Storage 

Ii.hiiled  l"acts  About  Storing  Soft  Coal. 
II.  H.  Stock.  The  Black  Diamond,  vol.  01, 
no.  3.  July  20.  191. s.  pp.  4S-49.  4  flgs.  Sug- 
festi(^ns  fill-  obviatiuL'  the  difli'-'dties  and 
dangers   in   storing   soft   coal.      (Concluded.) 

Storing  Coal  at  Mooseheart,  Illinois.  Power, 
vol;  48,  no.  3,  July  16.  1918.  pp.  70-78,  2  flgs. 
.V  flexible  system  of  portable  conveyors.  Cir- 
cular systems  ot  piling.  Estimated  cost  of 
storing  and  reclaiming  20  cents  i)er  ton. 

Coke 

iMechanical  Condition  ot  Blast  Furnace 
Coke.     G.  D.  Cochraue.      Iron  Age.  vol.   102. 


lier  to  be  presented  before  the  .\m.  Inst.  Min. 
lOngrs. 

Soot  Cleaners 

Why  Cast  Iron  Protects  Soot  Cleaner  Ele- 
ments' against  High  Temperature.  Popular 
Engr..  vol.  1(1.  no.  1.  July  1918,  pp.  23-2(i, 
0  flgs.  Study  and  conclusions  of  the  Vukau 
Sooi   Cb'aiier  Co.  of  Du  liois.  Pa. 

.see  also  liiick  iind  Clou:  ftiiilroad  En- 
rjiiicerino,  iiteam    (Locomotive  Fuel). 


GAS  POWER 

See      Intenial-Coml)u.ftion       Ensjineeringj 
riiela   and   Firimi    {Saliinil   dnxi;    I'niduccr 


Distillation  of  Peat.  R.  Hauser.  Colliery 
Guardian,  vol.  110,  no.  3002,  July  12,  1918, 
p,  72.     Results  of  experiments  on  peat. 


Coal  Conservation  in  Fact.  C.  R.  Knowles. 
Elec.  Rev.,  vol.  72,  no.  26,  June  29,  1918,  pp. 
107S-1079.  Writer  believes  coal  in  gaseous 
and  pulverized  form  must  eventually  replace 
lump  for  true  conservation. 

Control  of  Combustible  and  .\ir  in  Burning 
Powdered  Coal.  W.  G.  Wilc(px.  ('omoressed 
Air  Mag.,  vol.  23,  no.  8,  August  1918,  pp. 
8S39-8,S41.  Elfect  of  grinding  coal  on  its 
fuel  efficiency  and  study  of  the  methods  for 
mixing  air  and  powdered  coal.  From  a  paper 
read  before  the  Western  New  York  section 
ot  the  Am.  Chem.  Soc. 

Mixer  and  Feeder  for  Powdered  Coal. 
Compressed  .\ir  Mag.,  vol.  23,  no.  8,  August 
1918,  p.  8842.  '■  Lopulco "  powdered  fuel 
mixing  and  feeding  apparatus  of  the  Loco- 
motive  Pulverized    Fuel   Co.,   New   York. 

The  Possibilities  ot  Powdered  Coal.  W.  G. 
Wilcox.  Scientific  .\m.  Supp..  vol.  80,  no. 
2221,  July  27,  19 1. 8.  pp.  02-04.  Report  of 
experiments.  Paper  delivered  before  the 
Western  New  Y'ork  Section  of  the  Am.  Chem. 
Soc. 

Use  of  Pulverized  Coal  at  the  Bunker  Hill 
and  Sullivan  Smelting  and  Refining  Plant. 
C.  T.  Rice.  Eng.  &  Min.  Jl..  vol.  100.  no.  3. 
July  20,  1918,  pp.  91-94,  0  figs.  Holbeck  re- 
turli  system  for  the  use  ot  pulverized  coal, 
with  application  to  boilers,  furnaces  and 
kettles. 

Smokeless  Combustion 

Combustion  and  Smokeless  Furnaces.  J. 
W.  Hays.  Steam,  vol.  22.  no.  2.  .Viignst  191S. 
pp.  44-46.  Laws  governing  combustion  ;  ex- 
piKsition  ot  the  different  heat  theories ;  me- 
chanical equivalent  of  heat.  (To  be  con- 
tinued.) 

The  Carbonization  of  Itituminons  Coal.  C. 
T.  Malcolmson.  (^oal  Industry,  vol.  2,  no.  S. 
.\ugust  1918,  pp.  295-297.  Account  of  proc- 
ess for  the  manufacture  of  smokeless  fuel 
followed  during  tlie  last  three  years  at  Ir- 
vington.  N.  J.,  in  a  series  of  exiierimeiits 
conducted  for  Blair  &  Co.  of  New  York.      Pa- 


GAS  PRODUCERS 

(See  Producer  Gun) 


HEATING 


Boilers 

Some  Failures  ot  Cast-iron  Heating  Boil- 
ers. E.  Mason  Parrv.  The  Locomotive,  vol. 
32.  no.  2.  April  1918,  pp.  43-49,  5  figs.  E.\- 
aiiiple  demonstrating  the  author's  claim  that 
the  failure  ot  cast-iron  sections  of  a  cast-iron 
boiler  is  due  in  practically  every  case  to  the 
overheating  of  surfaces  exposed  directly  to 
the  products  of  combustion,  through  allovv- 
iug  the  water  level  in  the  boiler  to  recede 
below  that  which  has  been  predetermined  by 
the  designer. 

Electric 

Electric  Healing  in  Manufacturing.  Thomas 
Robson  Hay.  Indus.  Management,  vol.  36, 
no.  1,  July  1918,  pp.  53-5i"i.  Advantages  ot 
electric  heating  and  practical  points  in  in- 
stalling and  operating  electric  heating  equip- 
ment. 

Heating  Systems 

Fuel  Saving  Heating  Systems.  -Mfred  G. 
King.  Domestic  Eng.,  vol.  84.  no.  4,  July  27, 
1918.  pp.  IKi-loO.  3  figs.  Details  of  con- 
struction of  an  accelerated  hot-water  heat- 
ing  system. 

Reasons  for  Failures  ot  Heating  Systems. 
J.  D.  Hoffman.  Heat.  &  Vent.  Mag.,  vol.  15, 
no.  7.  July  1918,  pp.  13-18.  Effect  ot  poor 
building  (oustruction :  space  restrictions  in 
warm-air  furnace  lieating.  From  a  paper 
before  the  Am.  Soc.  of  Heat.  &  Vent.  Engrs., 
Buffalo.   June   1918. 

Returning  Condensation  in  High  and  Low 
Pressure  Heating  Systems.  C.  L.  Hubbard. 
Domestic  Eng.,  vol.  84,  no.  0.  .\ugust  10, 
1918,  pp.  197-198.  4  figs.  Notes  on  various 
methods  ot  saving  condensation  in  both  high 
and  low-pressure  heating  systems.  (To  be 
continued,  i 

Hot-Water  Service 

Hot  Water  Service.  M.  W.  Ehrlich.  Power 
Plant  Eng..  vol.  22,  no.  12,  June  15,  1918, 
pp.  489-491.  3  flgs.  Outlines  methods  for 
calculating  lieating  surface  required. 

Steam 

Dripping  One-Pipe  Steam-Heating  Systems. 
Albert  L.  Baum.  Power,  vol.  48,  no.  6,  Au- 
gust 6,  1918,  pp.  194-193,  6  figs.  Ways  of 
obviating  noises  and  rendering  quick  heating 
an  easy  matter. 

Substations 

The  Heating  of  Substations.  R.  von  Fa- 
brice.  Power,  vol.  48.  no.  4.  Julv  23,  1918, 
pp.  129-130.  Considers  the  heat  losses  from 
the  electrical  equipment  and  gives  a  prac- 
tical illustration. 

Temperature  Control 

Temperature  Control  In  Modern  Heating 
Systems.  Charles  L.  Hubbard.  Domestic 
Eng..  vol.  84.  no.  3,  July  20.  191S,  pp.  78-81, 
22  figs.  Notes  on  the  installation  and  oper- 
ation of  temperature-regulating  devices  and 
their  value  in  connection  with  fuel  conserva- 
tion.     (Continued.  I 

Workshops 

Factory  Heating.  C.  L.  Hubbard.  Steam, 
vol.  22,  no.  2.  .iugust  1918,  pp.  33-35.  Com- 
putations for  heat  loss  and  steam  require- 
ments.    (To  be  continued.) 

Steam-Heating  of  Workshops.  Mechanical 
World,  vol.  Ii3,  no.  1037.  .May  17.  1918,  pp. 
236-237.  Factors  Involved  in' the  calculation 
of  'he  sizi-  of  healing  apparatus  necessary 
for  a  given   laiilding. 

The  Healing  and  Ventilation  of  Workshops. 
Engineer,  vol.  126.  no.  3202.  July  5,  1918, 
pp.  4-5.  1  flg.  Heating  arrangeinents  ot  a 
927-ft.  building. 

.See  nl.to   Klretriiiil  l.'iiiiinccrinii    (Iholimi). 
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HOISTING  AND  CONVEYING 

Conveying  Machinery 

How  to  Jlove  Materials  by  Macbiuery. 
Henrv  J.  Edsall.  Indus.  Management,  vol. 
56,  no.  1,  July  191S,  pp.  42-4'J,  22  figs.  Ap- 
plicatiou  of  various  types  of  elevating  and 
conveying  machinery  to  tbe  handling  of  coal, 
crushed  stone,  cement  in  bags,  and  packages 
and  vegetables  in  a  canning  establishment, 
with  a  per-hour  capacity  in  each  case. 

Hoisting  by  Stages 

Hoisting  bv  Stages  from  Deep  Mines.  R. 
A.  Balzari.  Min.  &  Sci.  Press,  vol.  117,  uo. 
2,  July  13,  191S,  pp.  57-5S.  2  figs.  Descrip- 
tion of  hoist  at  Argonaut  mine,  California. 

Hoists 

Practical  Hints  in  BucUet-Elevator  Oper- 
ation. A.  M.  Nicholas.  Queensland  tioveru- 
ment  Mining  Jl.,  vol.  19,  no.  217.  June  15, 
191S,  pp.  2157-268.  From  a  paper  read  before 
the  Am.  Inst.  Min.  Engrs. 

The  New  Portland  Municipal  Elevator. 
Henry  Blood.  Eng.  &  Cement  World,  vol.  13, 
no.  3,  August  1.  191.S,  pp.  19-22,  4  figs.  De- 
tails of  construction. 

Loco  Tractor 

A  New  System  of  Transport.  Engineer, 
vol.  125.  no.  3261,  June  2S,  1918,  pp.  550- 
552,  5  flgs.  Describes  the  Loco-Tractor,  a 
special  form  of  machine  to  replace  the  loco- 
motive on  pioneer  light  railways ;  guide 
trucks  on  rails  with  driving  wheels  rubber- 
tired  run  on  prepared  strips  of  road  metal 
on  each  side  of  the  track. 

Steel  Cables  (Hoisting  Ropes) 

Hoisting  with  Steel  Cables.  E.  Levy. 
Western  Eng.,  vol.  9.  no.  S,  .\ugust  191S,  p. 
315.  Causes  of  breakage  of  ropes  and  sug- 
gested directions  to  the  master  mechanic. 

Hoisting  with  Steel  Cables.  Ernest  Levy. 
Min.  &  Sci.  Press,  vol.  117,  no.  1,  July  6, 
191S,  p.  21.  Reasons  for  breaking ;  direc- 
tions to  master  mechanics  for  care  of  ropes  ; 
warnings  to  hoistmen. 

Life  and  Care  of  Hoisting  Ropes.  Coal 
Age,  vol.  14,  no.  1,  July  6,  191S.  pp.  11-13. 
Suggestions  as  to  the  best  rope;  when  to  re 
new  ropes  ;  recutting  and  re-toning  ropes  to 
change  point  of  recurring  stress. 

Winding  Drums 

The  Strength  of  Winding  Drums.  John 
S.  Watts.  Power,  vol.  4S,  no.  4,  July  23, 
191S,  pp.  127-128,  1  fig.  Mathematical  calcu- 
lations of  the  safe  strength  of  a  shell  of  a 
drum  to  carry  more  than  one  coil  of  rope, 
such  as  the  drum  of  a  hoisting  or  winding 
engine. 

Winding  Engines   (Electric) 

Eli-ilrlc  Deliveries  Un-  tlie  "  Blaik  Dia- 
mond." A.  Jackson  Marshall.  Elec.  Rev., 
vol.  73,  no.  2,  July  13,  1918,  pp.  70-71,  2  flgs. 
Data  on  comparative  cost  of  electric,  gasoline 
and  horse  delivery  of  coal. 

Electric  Winding  Engines  and  Mine  Hoists. 
H.  H.  Broughton.  Elecn.,  vol.  81,  no.  10, 
July  5,  1918,  pp.  206-209,  2  flgs.  First  of  a 
series.  Describes  scope  of  work  and  gives 
notes  of  general  interest  on  the  question  of 
power  supply. 

Motor-Driven  Shaft-Hoist  Installation.  Coal 
Age,  vol.  14,  no.  2,  July  13,  1918,  pp.  50-54, 
7  figs. 

35-Ton  Wagon  Hoist  at  Acklani  Works.  Iron 
&  Coal  Trades  Rev.,  vol.  97.  no.  2629.  July 
19,  1918,  p.  07,  3  flgs.  Description  of  an 
electrically  driven  hoist. 

Wire  Ropes 

The  Factor  of  Safety  of  Wire  Ropes  Ised 
for  Winding  in  Mine  Shafts.  J.  A.  Vaughn. 
Jl.  of  the  South  .Vfrican  Inst,  of  Engrs.,  vol. 
16,  no.  11,  June  1918,  pp.  196-200,  1  fig. 
Author's  reolv  '"o  disclJssio'*  of  his  oriir'iK'l 
article  published  in  issue  of  November  1917. 

See  also  Coal  Industru  (Mine  Conveying)  ; 
Engineering  Materials  [Wire  Ropei  :  Poircr 
Plants   (Ash  Conveyors). 


more,  Md.  From  paper  read  before  the  Xm. 
Water  Works  Assn. 

Repair  Washout  Under  Dam  by  Sheet  Pile 
Cutoff  Embedded  in  Concrete.  Eng.  News- 
Rec,  vol.  81,  no.  4,  July  25,  1918,  pp.  186- 
189,  2  flgs. 

Reservoir  Dams.  Engineering,  vol.  105.  no. 
273S.  June  21.  1918,  pp.  687-089,  IS  flgs. 
A  description  of  the  geologic  and  engineering 
features  of  the  llowden  and  Derwcnt  dams 
of  the  Derwent  Valley  Waterworks. 

Hydroelectric  Plants 

.Viiti'maiii'  Hviliu-Elei-tric  Generating  Sta- 
tion. L.  B.  Bennett.  Page's  Eng.  Weekly, 
vol.  33,  no.  722,  July  12,  1918,  p.  la.  Lti.-- 
scription  of  the  automatic  generating  station 
recently  put  into  operation  by  the  Iowa  Ry. 
&  Light  Co. 

Construction  Problems  at  Copco  Plant. 
Elec.  World,  vol.  72,  no.  5,  August  3,  1918, 
pp.  201-202,  3  figs.  Account  of  construction 
of  an  hydroelectric  installation  on  the  Kla- 
math River.  Oregon. 

Electric  Power  for  Mining  in  Yavapai 
County,  .\rizona.  Eng.  &  Min.  Jl.,  vol.  105, 
uo.  25.  June  22,  1918,  pp.  1113-1116,  2  flgs. 
Description  of  the  Irving  and  Cbilds  hydro- 
electric plants  of  the  Arizona  Power  Co.,  hav- 
ing a  fail  of  1600  ft.  and  operating  250  miles 
of  lines. 

Hydroelectric  Development  in  Iron  Moun- 
tain Region.  Elec.  Rev.,  vol.  72,  no.  25, 
June  22,  1918,  pp.  1027-1028,  5  flgs.  Brief 
description  of  some  developments  in  Michi- 
gan. 

Modern  Development  of  Large  Hydro- 
Electric  Power  Schemes.  C.  Fred.  Holmboe. 
Elecn.,  vol.  81,  no.  S,  June  21,  1918,  pp.  142- 
147,  11  figs.  The  initial  investigation  of  con- 
ditions ;  three  cheap  waterpower  develop- 
ments  in  detail. 


Kutler's  Formula 


Algae  Growths  Increase  Value  of  n  in  Kut 
ter's    Formula.      Paul    Taylor.      Eng.    News-     „  .         „ 

Kec,  vol.  81,  no.  4,  July  25,   1918,  pp.  179-    Operating  Costs 
181,  0  flgs.     Studies  made  in  1912-16  in  Tie- 
ton    irrigation    o;inal    lined    with    reinforced- 
concrete   lock  indicate   that   growths   raise   n 
from  0.012   to   0.014. 


The  Heavy-Oil  Engine  from  a  Scientific 
Stantlpoint.  Charles  B.  Lucke.  Motorship, 
vol.  3,  uo.  8,  August  1918,  p.  24.  (Con- 
cluded. I 

Hvid  Engine 

Possibilities  of  the  Hvid  Engine.  E.  B. 
Blakely.  Motorship,  vol.  3.  no.  8,  .\ugust 
191.8.  pp.  30-31.  Hequiremeuts  of  the  kero- 
sene motor. 

Ignition 

Mechanical  Construction  of  Ignition  Mag- 
netos. H.  R.  Van  Deventer.  (las  Eng..  vol. 
20,  uo.  8,  August  1918,  pp.  377-394,  26  flgs. 
Paper  read  before  a  joint  meeting  of  the  Na- 
tional Gas  Engine  .\ssn.  and  the  Soc.  of  ,\u- 
tomotive    Engineers,    June    1918. 

Low-Compression  Engines 

Some  Features  of  Low-Compression  Oil 
Engines.  L.  H.  Morrison.  Power,  vol.  48, 
no.  4,  July  23,  1918,  pp.  123-127,  9  flgs. 
Brief  review  of  the  principles  of  the  two- 
stroke  cycle  type,  various  cylinder  head  de- 
signs, with  their  advantages  and  disadvan- 
tages, necessity  for  water  injection,  causes 
leading  to  scored  cylinders. 

Lubrication 

Internal-Combustion  Engine  Lubrication 
and  ijubricants.  P.  H.  Conradson.  Power, 
vol.  48,  no.  3,  July  16,  191S,  p.  107.  Ab- 
stract of  paper  read  before  ti'.c  .\in.  Soc.  for 
Testing  Materials. 

Lubrication  and  I^el  Economy.  S.  F. 
Leiitz.  Power  Wagon,  vol.  21,  no.  165,  Au- 
gust 1918.  pp.  31-33.  Conservation  of  motor 
fuel  by  the  selection  of  a  suitable  lubricating 
oil.  Paper  read  before  the  Nat.  Gas.  Eng. 
Assn. 

Lubrication  of  Marine  Heavy-Oil  Engines. 
Motorship,  vol.  3,  no.  8,  .-Vugust  1918,  pp.  9- 
15.  Details  of  the  leading  types  of  lubri- 
cators. 


Siphons 

Mine  Siphon  Practice.  Compressed  .\ir 
-Mag.,  vol.  23,  no.  8.  August  191S,  pp.  SS48- 
8849.  Conditions  to  be  obseived  in  the  in- 
stallation and  operation  of  mine  siphon.?. 
(  From  Coa  1  .\  ge.  t 

Waterwheel  Repairs 

Utilize  Dry  Season  to  Overhaul  Water- 
wheels.  C.  A.  Graves.  Elec.  World,  vol.  72. 
no.  5,  August  3,  1918,  p.  203,  3  flgs. 

N'cc  also  Poiccr  Plants  (Steam  Hi/dro- 
rlcctrtc  Plant) . 


Operating  Costs  of  Oil  Engines.  John 
Pierce.  Power  Plant  Eng.,  vol.  22,  no.  12, 
June  15,  1918,  p.  504.  Cost  of  fuel  in  cents 
per  kw-lir.  in  one  iilant  of  about  2200  kw. 
capacit.v. 

Sizes  to  Manufacture 

Toe  Number  ttf  Sizt's  of  Engines  to  Man- 
ufacture. Theo.  C.  Menges.  Nat.  Gas  En- 
gine Assn.  Bui.,  vol.  3,  no.  12,  July  1918,  pp. 
11-17.  Curves  showing  the  proportion  of 
cubic  feet  of  piston  displacement,  weight, 
cost  and  selling  price,  to  the  nomin.il  horse- 
power of  an  engine.  Paper  read  at  the  11th 
annual  meeting  of  the  N.  G.  E.  .\.  (To  iic 
continued,  i 

See  also  Aeronautics  (Engines)  ;  Hoist- 
ing and  Conieying   (Loco   Tractor). 


HYDRAULICS 

Lindsay-Strathmore  Irrigation  Project.  S. 
E.  Kieffer.  Eng.  &  Cement  World,  vol.  13. 
no.  3,  August  1,  1918,  pp.  13-17.  Special 
features  in  connection  with  lining  of  tlume 
and  canal  with  the  cement  gun  on  a  large 
irrigation  project. 

Dams 

Design  of  a  Tilting  Dam.  V.  B.  Siems. 
Can.  Engr.,  vol.  35,  no.  4,  July  25,  1918.  pp. 
79-81.  Details  of  construction  of  the  Loch 
Raven  Tilting  Dam  built  on  the  Gunpowder 
River,  to  increase  the  water  supply  of  Balti- 


INTERNAL-COMBUSTION 
ENGINEERING 

Cylinder  Walls 

Thickness  of  Cylinder  Walls  of  Light  In- 
ternal Combustion  Engines.  Akimasa  Ono, 
Jl.  of  the  Soc.  M.  E..  Tokyo,  vol.  21,  no.  52. 
June  191S,  pp.  21-34,  2  flgs.  Application  of 
the  general  approximate  theory  of  a  thin 
cylindrical  wall  deformed  symmetrically 
about  the  axis  to  the  case  of  a  cylinder  wail 
tiartially  subjected  to  internal  pressure. 

Diesel  Engines 

Tar  Oil  Fuel  for  Diesel  Engines.  Petro- 
leum World,  vol.  15,  no.  213,  June  1918,  pp. 
234-235.  Report  of  The  Heavy-Oil  Engine- 
Fuel  Committee  of  the  Diesel  Engine 
Users'  Assn.,  based  on  experimental  compari- 
sons of  fuels.      (Continued.) 

The  American  Motorship  "  Oregon."  Auto- 
motive Eng.,  vol.  3,  no.  6,  July  1918,  pp.  266- 
270,  4  figs.  Details  of  the  construction  of  an 
.Vmerican-built  wooden  ship  equipped  with 
two  650-lip.  Diesel-type  engines  for  main 
and  auxiliary  drives. 

Werkspoor  Marine  Diesel  Engines.  Engi- 
neering, vol.  105,  no.  2736,  June  7,  1918.  pp. 
634-635.    7    figs.      .\n    illustrated    description. 

Heavy-Oil  Engines 

Rational  Design  for  an  Oil  Engine.  John 
F.  Wentworth.  Marine  Rev.,  vol.  48.  no.  8. 
.\ugust  1918,  pp.  334-344.  8  flgs.  Study  of 
tbe  principles  governing  the  selection  of  the 
different  features  in  designing  a  marine  oil 
engine  and  presentation  of  a  design  made  ac- 
cording to  the  conclusions  reached  in  the 
discussion. 

The  Heavy  Oil  Engine.  Charles  E.  Lucke. 
Scientiflc  Am.  Supp.,  vol.  86,  no.  2221.  Julv 
27.  1918.  pp.  50-51.  .V  review  of  the  present 
construction  and  ft-ture  develonniput.  Pi-"- 
sented  before  the  Engineers'  Club  of  Phil- 
ad 'Iphia.      (To   be  continued.! 


IRON 

(See  Steel  and  Iran  i 

LABOR 

British 

British  Railway  Labor,  Wages  and  Living 
Under  Government  Control.  Ry.  Rev.,  vol- 
62.  uo.  24.  June  15,  1918,  pp.  863-867.  Sum- 
mary from  report  of  railroad  wage  commis- 
si<m"  of  pliases  of  British  railway  experience. 

Crippled  Soldiers 

The  Return  of  tlie  Crippled  Soldier  to  In- 
dustrial Work.  Am.  Macb.,  vol.  49,  no.  3, 
July  IS.  1018,  pp.  09-100.  A  discussion  of 
the  problem. 

Housing  Methods 

Home  Attractions  Keep  Track  Laborers 
Saiisfied.  CHiford  A.  Elliott.  Elec.  Ry.  Jl., 
vol.  52.  no.  4,  July  27,  191S,  pp.  150-152,  4 
flgs.  Solving  the  labor  problem  by  providing 
free  section  houses  with  all  conveniences, 
land  for  gardens  and  chicken  raising,  as  well 
as  free  transportation  to  amusement  places 
for  emploj'ces  and  their  families. 

Man-Power  Conservation 

Conservation  of  Miners  by  Employment  of 
Mechanical  Equipment.  R.  L.  Ilerrick.  Coal 
-ige.  vol.  14,  uo.  4,  July  25.  191S,  pp.  162- 
167,  14  flgs.  Suggests  many  ways  in  which 
man  power  may  be  conserved  by  modern 
equipment. 

Mutuality  Plan 

Oliver  Iron  Mining  Co.  Adopts  Labor  Co- 
operation Policy.  Eng.  &  Min.  Jl.,  vol.  105. 
no.  26,  June  29,  1918.  pp.  1166-1167.  An  ac 
count  of  the  "  mutuality  "  plan  of  the  Oliver 
Iron  Mining  Co.,  establishing  a  medium 
whereby  employees  may  make  known  their 
grievances  and  a  mutual  interchange  <if 
i(3eas  may  be  brought  about. 
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Physical  Training 

How  Physical  Training  Helps  Factory  Ex- 
ecutives. D.  C.  ^itanbrougb,  Indus.  Mau- 
agemeut,  vol.  oU,  no.  1,  July  191S,  pp.  2U-^), 
2  figs. 

Reading  Rooms 

Pevelopmeut  of  Santa  Fe  Reading  Room 
System.  Charles  E.  Parks.  Ry.  Age,  vol.  li.j. 
no.  4,  July  20,  191S,  pp.  179-1S2,  JO  flgs. 
Reasons  for  its  establishment ;  its  activities 
and  the  good  results  that  have  been  secured 
from  it. 

Schools 

Coal-Mining  Instruction  in  the  Evening 
Schools  of  Derbyshire  and  Leicestershire. 
George  Forster.  Iron  &  Coal  Trades  Rev., 
vol.  y",  no.  2G2S,  July  12,  191N,  pp.  34-30. 
Paper  read  before  the  South  Midland  Branch 
of  the   Nat.  Assn.  of  Colliery  Managers. 

Training  Men  for  the  Shipyards.  F.  For- 
rest Pease.  Am.  Mach.,  vol.  49,  no.  3,  July 
18,  191S,  pp.  109-110.  The  experiences  of  the 
Shipping  Board  and  suggestions  as  to  how 
other  Industries  may  profit  from  them. 

Training  Men  Instead  of  Stealing  Them. 
Fred  H.  Colvin.  Am.  Mach.,  vol.  48,  no.  2.5, 
June  20,  1918,  pp.  1035-1039,  12  flgs.  Ac- 
count of  the  training  shop  for  developing 
skilled  mechanics  established  by  the  Norton 
Grinding  Co.,  Worcester,  Mass. 

Vestibule  Schools  for  the  Unskilled.  H.  B. 
Miles.  Indus.  Management,  vol.  56,  no.  1, 
July  1018,  pp.  10-12.  Shows  how  such 
schools  are  organized  and  gives  results  from 
those  already  in  operation. 

Turnover 

Minimum  Turnover  in  Machine-Shop  Labor. 
Stanley  H.  Bullard.  Iron  Age,  vol.  102,  no. 
4,  July  25,  1918,  pp.  204-206.  Labor  policy 
and  wage  classitication  plan  of  the  Bullard 
Machine  Tool  Co.  Results  in  output  and 
esiirit. 

LIGHTING  (ILLUMINATION) 

Elements  of  Illuminating  Engineering. 
Ward  Harrison.  Elec.  Eng.,  vol.  52,  no.  1, 
July  1918,  pp.  37-39.  Principles  involved  in 
the  science  of  lighting  buildings  and  public 
highways.      (Continuation   of  serial.  I 

.Artificial  Daylight 


J.  L.  Jones.  Tran.  Am.  Inst.  Min.  Engrs., 
uo.  140,  August  1918,  pp.  1395-1401,  5  flgs. 
Results  of  tests  performed  at  progressively 
increasing  temperatures  on  bearing  bronze 
and  description  of  a  process  and  a  tool 
claimed  to  give  smoother  and  more  accurate 
surfaces  to  bearings  than  heretofore  possible. 

Crankshafts 

r.rokcn  Crankshafts.  Maurice  M.  Clement. 
Power  I'lant  Eug.,  vol.  22,  no.  14.  July  15, 
1918,  pp.  ."i(j4-.rpU5.  Some  causes  and  their 
prevention. 

Gears 

On  Matsumura's  Interchangeable  Wheel 
Teeth  I  in  Japanese).  Tsuruzo  Matsumura. 
Jl.  of  the  Soc.  M.  E.,  Tokyo,  vol.  21,  no.  52, 
June   191S. 

Reliable  Gears.  C.  J.  Brown.  Coal  Age, 
vol.  14,  no.  3,  July  20,  1918,  pp.  99-100. 
Hardness  and  toughness  for  reliability  ac- 
complished by  heat  treatment  of  steel. 

See  also  Mechanics  {Helical  Springs)  ; 
Motor-Car  Engineering    {Springs). 

MACHINE  SHOP 


A  Precision  Method  for  Producing  Artl- 
flcial  Daylight.  I.  G.  Priest.  Physical  Rev., 
vol.  11,  no.  0,  June  1918,  pp.  502-504,  1  flg. 
Diagrams  showing  relative  energy  plotted 
against  wave  length  of  sunlight  at  the  earth's 
surface  and  of  light  from  a  gas-fllled  tung- 
sten lamp  passed  through  a  quartz  plate  0.5 
mm.  thick  between  crossed  nicol  prisms,  the  Die  Casting 
path  of  the  light  being  parallel  to  the  optic 
axis  of  the  quartz.  .Abstract  of  a  paper  pre- 
sented before  the  Ana.  Phys.  Soc. 


Boring-Mill  Operation 

Time  Studies  for  Rate  Setting  on  Gisbolt 
Boring  Mills-!.  Dwight  V;  Merrick.  Indus. 
Management,  vol.  56,  no.  1,  July  1918,  pp. 
34-41,  11  figs.  The  preparation  of  a  boring 
mill  for  the  work  to  be  done.  Seventeen 
tables  give  the  necessary  data,  each  table  be- 
ing devoted   to   a  single  operation. 

Bulldozer  Operation 

Essentials  of  Bulldozer  Operations — The 
V-Blocks.  J.  V.  Hunter.  Am.  Mach.,  vol.  49, 
uo.  5,  August  1,  1918.  pp.  195-199.  18  flgs. 
Examples  of  operations  on  this  machine. 

Coloring,  Lacquering  and  Finishing 

Approved  Practice  in  Coloring  and  Lac- 
quering. James  Steelman.  Brass  World,  vol. 
14,  no.  6,  June  1918,  pp.  163-167,  9  flgs. 
Oxidizing  eitects  on  silver  ;  electric  ovens. 

Black  and  Steel  Gray  Finishes  on  Brass 
and  Iron.  Fred  J.  Liscomb.  Brass  World, 
vol.  14,  no.  6.  June  1918,  pp.  159-161.  Some 
objection  to  the  "  Rock  Island  "  formulae  ;  a 
consideration  of  the  arsenic  solution  for  steel- 
gray  finish  ;   lacquering. 

Crankshaft  Making 


A  California  Jobbing  Shop.  Frank  A. 
Stanley.  .\m.  Mach.,  vol.  49,  no.  3.  July  18, 
1918,  pp.  121-123.  Laying  out.  roughing 
down  and  finishing  crankshafts  for  gasoline 
motors. 


Tactories 


How  to  Plan  a  Lighting  Installation  for 
a  Factory.  Elec.  Rev.,  vol.  73,  no.  2.  Julv  Grinding 
13,  1918,  pp.  49-52.  Simple  rules  for  con- 
tractor or  lighting  salesman  for  laying  out 
the  lighting  system  under  average  conditions, 
using  standard    reflectors  and   Mazda    lamps. 

Industrial  Lighting  for  Shops.  O.  L.  John- 
son. Ry.  Rev.,  vol.  62,  no.  25,  June  22,  1918. 
pp.  916-918,  2  flgs.  Some  suggestions  and 
"  don'ts  "  for  shop  lighting. 


Die-Casting  of  .\luminura  Bronze.  H.  Rix 
and  H.  Whitaker.  Page's  Eng.  Weeklv.  vol. 
32,  no.  708.  April  5,  1918,  pp.  160-162. 
Process  of  die  casting  and  factors  affecting 
the  future  development  of  the  industry. 


vol.  58,  no.  1,  July  1918,  pp.  27-33,  18  flgs. 
Practice  of  Brown  &  Sharpe  Manufacturing 
Co.  In  packing  machinery  and  tools  for  ship- 
ment. 

Cost 

The  Rising  Cost  of  Machine  Building. 
Ludwig  W.  Schmidt.  Am.  Mach.,  vol.  49, 
uo.  5,  August  5,   1918,  pp.  209-211. 

Drills 

Cable  or  Well  Drills  as  Adapted  to  Blast 
Hole  and  Quarry.  Eng.  &  Cement  World,  vol. 
13,  no.  2,  July  15,  1918,  pp.  60-66. 

Choosing  the  Right  Rock  Drill.  John  F. 
Berteling.  Mine  &  Quarr.v,  vol.  10,  no.  4, 
July  1918,  pp.  1009-1073.  A  few  instances 
of  actual  experience  in  fitting  different  types 
of  drilling  machines  to  various  kinds  of  work. 

Drill  Bits  and  Drill  Steel — Selecting,  Forg- 
ing and  Tempering.  George  H.  Gilman. 
Mine  &  Quarry,  vol  10,  no.  4.  July  1918, 
pp.  1075-1082,  18  figs.  Present  practice, 
specifications  for  straight-carbon  hollow  drill 
steel,  details  of  the  sharpening  shop,  and 
duties  of  the  inspector  regarding  the  temper- 
ing of  drills. 

Properties  of  Twist-Drills.  B.  W.  Benedict 
and  W.  P.  Lukens.  Western  Eng.,  vol.  9, 
no.  8,  August  1918,  p.  319.  Conclusions 
drawn  from  an  investigation  of  twist  drills 
at  the  Engineers  Experiment  Station  of 
the  Univ.  of  Illinois.  Abstract  from  Bui.  No. 
103  of  the  Eng.  Experiment  Station  of  the 
Univ.  of  Illinois. 

Foreign  Tariffs 

Effect  of  Changes  in  Foreign  Tariffs  on 
the  American  Ma  chine-Tool  Industry.  L.  'W. 
Schmidt.  Am.  Mach..  vol.  48,  no.  25,  June 
20,  1918,  pp.  1047-1049. 

Jigs  and  Fixtures 

Templets.  Jigs  and  Fixtures.  Joseph 
Horner.  Engineering,  vol.  105,  no.  2736, 
Juno  7,  1918.  pp.  628-632,  50  flgs.  Fourth 
of  a  series,  the  present  describing  fixtures  and 
jigs  used  in  the  manufacture  of  a  radial 
drilling  machine. 

Luhrication 

The  Lubricating  Problem.  Raymond 
Francis  Yates.  Am.  Mach.,  vol.  48,  lio.  2."), 
June  20.  11118,  pp.  1039-10411.  3  figs.  Points 
out  importance  of  lubricating  machine  tools. 

Remanufacturing 

Remanufacturing  Machine  Tools.  Sibley 
Jl.  of  Eng..  vol.  ii:i.  no.  11,  .\ugust  1918,  pp. 
171-173,  4  flgs.  Offers  solution  to  the  prob- 
lem of  redistributing  tools  and  of  restoring 
them  to  their  original  condition  of  operation. 

Toolroom 

Toolroom  Methods  in  a  Pacifle  Coast  Fac- 
tory. Frank  A.  Stanley.  Am.  Mach.,  vol.  48, 
no.  25,  June  20,  1918,  po.  1051-1055.  13 
flgs.  Making  of  a  varied  line  of  punches, 
dies,  jigs  and  flxtures  ;  interesting  pressworb 
and  tools. 


Farm  Buildings 


Wiring    of    Farm    Buildings    for    Lighting. 
Elec.  Rev.,  vol.  73,  no.  2,  July  13.  1918,  pp. 
67-68,   1  flg.     Chart   for  finding  proper  wire    Indian  Shop 
size  for  low-voltage  lighting  plants. 


Cylindrical  Grinding.  W.  D.  .\damson. 
Machy.  Market,  no.  925.  July  26.  1918,  p.  21. 
Classification  and  description  of  internal- 
grinding   machines.      (Continued.) 

Heat-Treating 

The  Electric  Furnace  for  Heat-Treating. 
T.  F.  Baily.  Am.  Drop  Forger,  vol.  4,  no.  7, 
July  1918,  pp.  257-260,  3  flgs.  From  a  paper 
presented  at  the  convention  of  the  Am.  Drop 
Forge  Association. 


"Meat-Packing  Plants 

Improved  Lighting  of  Meat-Paeking  Plants. 
F.  H.  Bernhard.  Elec.  Eev.,  vol.  73,  no.  3, 
July  20,  1918,  pp.  87-92,  12  flgs. 

TextUe  Mills 

Better  Lighting  of  Textile  Mills.  F.  H. 
Bernbard.  Elec.  Rev.,  vol.  72,  no.  26,  June 
29.  1918,  pp.  1070-1077,  10  figs.  Better 
lighting  to  improve  quality  of  product ;  light- 
ing requirements  of  textile  mills. 

See  also  Electrical  Engineering  (Lamps). 

LUBRICATION 

See  Air  Ma^hiiicrif  (.\ir  Conipi-essor.'i)  ; 
Intemal-Combustioji  Engineering  (Lubrica- 
tion);  Machine  Tools  (Lubrication)  ;  Motor- 
car Engineering  ([Aibriiotion)  ;  Builrixid 
Engineering,  Steam  (Lubrication);  Testing 
and  Measurements   (Viscosity  Measurement). 

MACHINE  PARTS 
'Bearings 

Notes  on  Babbitt  and  Babbitted  Bearings. 


New  Smith,  Forge,  Spring.  Die  Sinkers  and 
Drop  Forging  Shops  at  Khargpur  Works, 
Bengal-Nagpur  Ry.  Ry.  Gaz.,  vol.  29,  no.  1, 
July  5,  1918,  pp.  18-22.  Lji.vout  of  buildings 
and  equipment. 

Pipe  (Smokers')  Making 

The  Making  of  a  Smoker's  Pipe.  J.  V. 
Hunter.  Am.  Mach.,  vol.  49.  no.  3,  July  18, 
1918,  pp.  93-98.  17  flgs.  Description  of  the 
manufacture  of  brier  pipes. 


Square  (Gage  Makers')  Making 

Making  Accurate  Squares  for  Gagemakers. 
John  Teckeer.  Am.  Mach.,  vol.  is.  no.  25, 
June  20,  1918,  pp.  1041-1043,  10  figs.  De- 
scribes methods  by  which  a  gage  maker  can 
produce  his  own   squares. 

See  also  Foundry  (Welding;  Sandblast); 
Marine  Englnci^ring  i  Wvldiju/)  ;  Steel  and 
Iron   (Heat  Trentmcnt) . 

MACHINE  TOOLS 

Boxing  Machinery 

Boxing  Machinery  to  Prevent  Damage. 
Luther  D.   Burlingame.      Indus.  Management. 


MARINE  ENGINEERING 

Boilers 

Corrosion  of  Marine  Boilers,  D.  E.  Rees. 
.\ni.  Marine  Engr.,  vol.  13,  no.  7,  July  1918, 
pp.  10-17.  Suggestions  in  the  care  of  marine 
boilers.  From  a  paper  read  before  the  Inst, 
of  Marine   Engrs. 

Cargo  Ships 

Standard  Cargo  Ships.  Sir  George  Carter 
Int.  Mar.  Eng.,  toI.  23,  no.  7,  July  1918, 
pp.  407-413,  6  figs.  British  practice  in  the 
design  and  construction  of  standard  cargo 
ships.  Paper  read  before  the  Inst,  of  Naval 
Architects,  London,  March  1918. 

Cargo- Vessel  Design 

Longitudinal  Framing  and  Diagonal  Plank- 
ing. J.  R.  Oldham.  Nautical  Gaz.,  vol.  93, 
uo.  (i,  .\ugust  10.  1918,  p.  65.  4  figs.  A  pro- 
posed  bulk-cargo-vessel  design. 

Modern  Shipbuilding  and  Economy  in  Ma- 
terial. Shipbuilding  and  Shipping  Kec,  vol 
11,  no.  19,  May  9,  1918.  pp.  515-516,  3  figs. 
A  series  of  comparisons  between  the  trans- 
verse and  longitudinal  systems  of  framing 
wooden  and  stei'I  ships.  From  a  paper  by 
J.  W.  Isherwood  before  the  Soc.  of  Engrs. 

The  Holatiou  of  Speed  to  Dimensions  in 
Mercnant  Ships.  Shipbuilding  &  Shipping 
Rec,  vol.  12.  no.  3,  Julv  18,  1918,  p  o.") 
Experimental  facts  regarding  the  effects  that 
details  of  construction  of  a  ship  have  on 
speed. 

Concrete  Ships 

Concrete  Ship  for  the  U.  S.  ShippluB 
Board.  Nauticus.  vol.  1,  no.  7,  July  1,3 
1918,   pp.   204-208.      Specifications  and   com- 
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parative  weights  for  a  standard  concrete 
snip  given  by  the  Emergency  Fleet  Corpora- 
tion to  the  Committee  of  Commerce,  U.  iS. 
iSeuate. 

Construction  of  Concrete  Ships  for  Emer- 
gency Fleet  Corporation.  K.  J.  Wig.  Wes- 
tern Eng.,  vol.  U,  no.  S,  August  iai8,  pp. 
3Uti-3ur.  Abstract  of  special  report  to  Ed- 
ward Js.  Hurley,  chairman,  U.  S.  Shipping 
Board,  dated  April  5,  191S. 

Government  Attitude  on  the  Concrete 
Ship.  W'aldou  fawcett.  Int.  Mar.  Eng.. 
vol.  23,  no.  7,  July  191S,  pp.  3S1-3S2. 

The  Big  Concrete  Ship  Not  Unreasonable. 
J.  F.  Springer.  Int.  Mar.  Eng.,  vol.  23,  no. 
7,  July  191S,  pp.  3S3-3S6.  A  reply  to  Pro- 
fessor Everett's  article  on  The  Fallacy  of 
Concrete  Ship  Construction. 

Deep-Sea  Diving 

The  Possibilities  of  Deep-Sea  Diving. 
Robert  G.  Skerrett.  The  Rudder,  vol.  34, 
no.  8,  August  1918,  pp.  370-374.  Discusses 
pressures  the  human  body  is  capable  of  with- 
standing. 

Electric  Power 

Electricity's  Part  in  Building  and  Navigat- 
ing of  Ships.  H.  A.  Hornor.  Elec.  Eng.,  vol. 
52,  no.  1,  July  191s,  pp.  15-18.  Electrical 
apparatus  used  in  ships.  (Continuation  of 
serial.) 

Electric  Propulsion 

Electrical  Ship  Propulsion.  Am.  Marine 
Engr.,  vol.  13,  no.  7,  July  1918,  pp.  13-14. 
Study  of  the  convenience  in  using  an  electric 
plant  as  a  flexible  gearing  between  the  power 
generator  and  the  propeller.  From  Engineer- 
ing   (London). 

Fumigating  Apparatus 

Fumigating  Apparatus  for  Shipyards  and 
Emigrant  Ships.  Shipbuilding  and  Shipping 
Eec,  vol.  12,  no.  1.  July  4,  1918,  pp.  15-16. 
1  fig.  Apparatus  constructed  on  the  principle 
of  the  destruction  of  infection  and  of  vermin 
by  high-pressure  dry-saturated  steam  which 
insures  a  temperature  of  250  deg.  fahr.,  thus 
destroying  all  germs  without  damaging  or 
even  wetting  the  goods. 

Hog  Island 

Shipbuilding  in  the  United  States.  Engi- 
neer, vol.  120!  no.  3261.  June  28,  1918,  pp. 
554-555,  18  figs.  A  description  of  the  ship- 
building plant  at  Hog  Island. 

Propellers 

Screw  Propellers.  D.  W.  Taylor.  Ship- 
building and  Shipping  Rec,  vol.  12.  no.  1, 
July  4.  1918.  pp.  35-39.  30  flgs.  Formulae 
and  set  of  curves  for  the  determination  of 
the  dimensions  of  screw  propellers.  (End  of 
serial :  previous  articles  appeared  in  vol.  10 
(July-December  19171,  pp.  55,  81,  223,  274, 
464  and  vol.  11,  p.  469.) 

Salvage 

Deep  Water  Salvage.  The  Nautical  Gaz.. 
vol.  93.  no.  3,  July  20.  1918,  p.  28,  2  figs. 
Proposed  device  for  raising  vessels  from  great 
depths. 

Salvage  of  Merchant  Ships.  Engineer,  vol. 
125,  no.  3260.  June  21.  1918,  pp.  532-534,  9 
figs.  Description  of  the  work  of  the  Salvage 
Department  of  the  Admiralty. 

The  Salvage  of  Deeply  Sunken  Ships.  R. 
G.  Skerrett.  Scientific  Am.,  vol.  119.  no.  .", 
July  20,  1918,  pp.  43-58.  Engineering  dif- 
ficulties in  salving  a  ship  and  account  of 
some  of  the  reports  of  the  Salvage  Depart- 
ment of  the  British  Admiralty. 

Seattle 

Seattle  Shipbuilders  Overcome  Pioneer 
Difiiculties  and  Set  New  Speed  Records. 
Claude  .\.  Osier.  Eng.  News-Rec,  vol.  81, 
no.  4.  .July  25.  1918.  pp.  160-164.  8  figs. 
Hiffh-speed  work  in  inadequate  plant ;  per-  - 
sistent  expediting  of  material ;  labor  prob- 
lems ;   two  new  machines  used. 

Ships'  Hulls 

Oil-  and  Water-tight  Joints  in  Ships' 
Hulls.  Evers  Burtner.  Int.  Mar.  Eng.,  vol. 
2R.  no.  7.  July  1918.  pp.  404-406.  24  figs. 
Effective  methods  of  securing  water-  and  oil- 
tight  Joints  in  ships'  structure  under  dif- 
ferent conditions. 

Statistics 

American  Merchant  Marine  Will  Total 
2.-).000.000  Tons  in  1920.  Edward  N  Hur- 
ley. Int.  Mar.  Eng.,  vol.  23.  no.  7,  Julv  1918 
pn.  379-381.  Address  by  Chairman  of  V  s' 
Shipping  Board  at  Univ.  of  Notre  Dame 
June  10.  1918. 


Tonnage  Measurement 

Explanation  of  the  Several  Methods  of 
Expressing  the  Tonnage  of  Vessels.  Sibley 
Jl.  of  Eng.,  vol.  32,  no.  11,  August  1918, 
pp.  170-1  il.  Compiled  from  material  sup- 
plied by  the  Chief  of  the  Hull  Drafting  De- 
partment at  the  Harlan  plant  of  the  Bethle- 
hem Shipbuilding  Corp. 

Power,  Speed  and  Dead-Weight  Carrying 
Capacity  of  Screw  Steamers.  H.  P.  Frear. 
Sibley  Jl.  of  Eng.,  vol.  32,  no.  11,  August 
1918,  pp.  168-170.  Treatise  of  the  element- 
ary tacts  and  principles  connected  with  the 
subject. 

Tonnage  and  Displacement  Explained. 
The  Rudder,  vol.  34,  no.  8.  August  1918, 
pp.  388-391.  (Continued  from  preceding 
issues.) 

Welding,  Electric 

Electric  Welding  in  Ship  Work — .\  Rivet- 
less  Vessel.  Times  Eng.  Supp.,  no.  525,  July 
1918,  p.  149.  Possibilities  of  extending  the 
electric-welding  system  used  in  the  building 
of  a  rivetless  ship  recently  launched  on  the 
south  coast  of  England  and  built  in  a  ship- 
yard operated  by  the  Inland  Waterworks  and 
Docks  Section  of  the  Royal  Engineers. 

Wooden  Ships 

Revival  of  Wooden  Ships.  Nautical 
Gazette,  vol.  93.  no.  5,  August  3,  1918.  p.  52. 
Comparison  between  wooden  and  steel  ships. 

See  also  Iiiteriial-Combustion  Engineering 
{Diesel  Enyines ;  Heavy  Oil  Engines); 
Power  Generation  {Electric  Power  Applica- 
tions);  Research    (Marine  Engineering). 


Theory  of  Numbers 

Theory  of  Numbers  (Thfiorie  des  nom- 
bres).  M.  G.  Humbert.  Academic  des  Sci- 
ences, vol.  Ifi6,  no.  22,  June  3,  1918,  pp.  865- 
870.  Comment  on  a  similar  discussion  ap- 
pearing in  the  preceding  issue. 

Volume  Measurement 

Volume  Generated  by  the  Rotation  of  a 
Spherical  Contour  (Sur  les  volumes  engen 
drfe  par  la  rotation  d'un  contour  sphfirique). 
M.  A.  Buhl.  Academic  des  Sciences,  vol.  166, 
no.  22,  June  3.  1918.  pp.  896-897.  Deriva- 
tion of  the  general  formula  by  the  method 
of  integral  calculus. 


MATHEMATICS 


Differential  Equations 


Brief    Svnonsis    of    Differential    Equations. 
N.  W.  Akimofl.     Automotive  Eng.,  vol.  3,  no.     Helical  Springs 
6.    July    1918,    pp.    247-250.      Preliminary   re 
view  of  differential  equations  in  their  appli- 
cation to  the  study  of  oscillations. 


MECHANICS 

Columns,  Critical  Loading 

Critical  Leading  of  Struts  and  Structures. 
W.  L.  Cowley  and  H.  Levy.  Proc.  of  the 
Royal  Soc,  vol.  94,  no.  A602,  June  1,  1918, 
pp.  405-422,  6  figs.  Discussion  of  the  stabil- 
ity of  a  prismatic  homogeneous  strut  on 
simple  supports,  generalization  of  the  equa- 
tion of  three  moments,  and  study  of  the  ex- 
ternal loading  due  to  wires  in  tension  at- 
tached to  a  beam  in  the  region  of  the  sup- 
ports. 

Elastic-Strain  Analogies 

Transmission  of  Activation  in  Passive 
Metals  as  a  Model  of  the  Protoplasmic  or 
Nervous  Type  of  Transmission.  Ralph  S. 
Lillie.  Science,  vol.  48,  no.  1229,  July  19, 
1918,  pp.  51-60.  Close  analogies  between  the 
physico-chemical  nature  of  nerve  conduction 
and  the  electric  current  and  inadequate  com- 
parison of  nerve  action  to  the  transmission 
of  mechanical  influences  such  as  elastic  strain 
or  vibration  and  to  the  propagation  of  ex- 
plosive waves. 


Contribution  to  the  Study  of  Oscillation 
Properties  of  the  Solutions  of  Linear  Differ- 
ential Equations  of  the  Second  Order.  R. 
G.  D.  Richardson.  Am.  Jl.  of  Mathematics, 
vol.  40,  no.  3,  July  1918,  pp.  283-316. 

Interpolation  Properties  of  Orthogonal  Sets  Pipes,  Curved 
of  Solutions  of  Differential  Equations.  O. 
D.  Kellogg.  Am.  Jl.  of  Mathematics,  vol.  40. 
no.  3,  July  1918,  pp.  225-234.  Types  of 
boundary  conditions  and  establishment  of  the 
property  (Di.  Continued  from  No.  2.  Pre- 
sented to  the  Am.  Mathematical  Soc. 


Strength  of  Helical  Springs.  W.  A.  At- 
kinson. Mechanical  World,  vol.  63,  no.  1637, 
May  17,  1918,  pp.  234-235.  3  figs.  Explana- 
tion of  an  accompanying  table  of  maximum 
loads  in  pounds,  and  corresponding  deflec- 
tion per  coil  in  inches  of  helical  round  steel 
wire  springs. 


Stresses  in  Curved  Pipes.  J.  S.  Henzell. 
Mechanical  World,  vol.  64,  no.  1644,  July  5, 
1918,  p.  4,  2  figs.  Analytical  study  of  the 
effect  of  internal  fluid  pressure  on  curved 
pies.     (To  be  continued.) 


Determinants 

P-Way  Determinants,  with  an  Application 
to  Transvectants.  Lepine  Hall  Rice.  Am. 
Jl.  of  Mathematics,  vol.  40.  no.  3.  July  191S. 
pp.  242-262.  Definition  of  a  determinant, 
formulated  to  remove  the  restriction  in  Cay- 
ley's  law  of  multiplication  and  to  set  up  a 
new  case  in  Scott's  law  of  multiplication  : 
generalization  to  P  dimensions  of  Metzler's 
theorem  in  two  dimensions  concerning  a  de- 
terminant. p:ich  of  whose  elements  is  the 
product  of  k  factors. 

Integration 

Directed  Integration.  H.  B.  Phillips 
.\m.  Jl.  of  Mathematics,  vol.  40.  no.  3.  Julv 
1918.  pp.  235-241.  Manner  of  directiv  at- 
taching the  algebraic  sign  to  the  element  of 
integration,  multiple  integrals  being  treated 
like  curvilinear. 

On  the  Numerical  Solution  of  Integral 
Equations.  E.  T.  Whittaker.  Proc.  of  the 
Royal  Soc,  vol.  94,  no.  A662,  June  1,  1918. 
pp.  367-383.  Theoretical  solutions  of  in- 
tegral equations  of  the  Abel  and  Poisson 
types. 

Theory  of  Functions 

A  Theorem  on  the  Variation  of  a  Function. 
Paul  R.  Rider.  Bui.  of  the  .\m.  Mathematical 
Soc,  vol.  24,  no.  9,  June  1918,  pp.  430-431. 

On  a  Certain  Functional  Equation.  Tsu- 
™',<^'ii  Hayashi.  Science  Reports  of  the 
Tohohu  Imperial  Universitv,  vol.  7,  no.  1 
July  1918.  pp.  1-32.  Study  of  convex  closed 
curves  inscribable  and  revolvable  in  a  polv 
gon.  '^    ■ 

On  a  Certain  General  Class  of  Functional 
Equations.  W.  Harold  Wilson.  Am.  Jl.  of 
Mathematics,  vol.  40.  no.  3.  Julv  1918.  pp 
263-282.  Contribution  to  systematize  a  gen- 
eral theory.  Read  before  the  Am.  Math. 
Soc. 

Theory  of  Functions  (Thfiorie  des  fonc 
tions).  M.  C.  de  la  Vallfe  PoussiD. 
Acad^mie  des  Sciences,  vol.  166.  no  21  Mav 
27.  1918.  pp.  S43-S46.  Analytical  investiga- 
tion of  the  properties  of  the  derivatives  of 
some  forms  of  trigonometric   expressions. 


Shafts,  Horizontal,  Critical  Speed 

The  Lower  Critical  Speed  of  Horizontal 
Shafts  (in  Japanese),  Iwao  Oki.  Jl.  of  the 
Soc.  M.  E.,  Tokyo,  vol.  21.  no.  52.  June  1918. 

Sphere,  Light,  Movement  in  Air 

On  the  Movement  of  a  Light  Spherical 
Ball  in  Air  (Sur  le  mouvement  d'une  balle 
sph^rique  l^g^re  dans  I'air).  Paul  Appell. 
Journal  de  Physique,  vol.  7,  March-April 
1917,  pp.  49-52.  Remarks  on  Lord  Rayleigh's 
article  on  the  irregular  flight  of  a  tennis 
ball,  published  in  the  Messenger  of  Mathe- 
matics, no.  73,  1877. 

Steel  Columns 

Recommended  Unit-Stresses  in  Steel  Col- 
umns and  Struts.  Western  Eng.,  vol.  9,  no 
8,  August  1918,  p.  312.  Diagram  showing 
stresses  recommended  for  different  values  of 
l/r  both  by  the  Am.  Ry.  Eng.  Assn.  formula 
and  by  the  formula  recommended  by  a  special 
committee  of  the  Am.  Soc.  C.  E. 

See  also  Engineering  Materials  {Olass)  ; 
Power  Plants   {Piping). 

METAL  ORES 

Crushing  Resistance 

Crushing   Resistance  of  Various   Ores.      I.. 
W.    Lennox.      Trans.   Am.    Inst.   Min.    Engrs 
no.  140,  August  1918,  pp.  1255-1264,   10  figs 
Account  of  tests  and  summary  of  results. 

Lead 

Mineralogy  of  Ores.     H.   L.   Payne.     Min 

l?n  *^r  .?"'■■  '^<''-  *'  °o-  8,  Julv  1918.  p. 
odi).  Information  concerning  the  ores  cf 
lead :  galenite,  cerussite.  anglesite,  crocolte. 
(Continuation  of  a  serial.) 

Mercury 

Note  on  Extraction  of  Mercury  from  Its 
Ores  by  Sodium  Sulphide.  C.  H.  Holland. 
New  Zealand  Jl.  of  Science  &  Technology 
vol.  1,  no.  3.  May  1918,  pp.  153-154.  Report 
of  experiments  and  description  of  method 
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Molybdenum 

Molj'bdeuite  Operations  at  Climax,  Col- 
orado. U.  K.  Haley.  Trans.  Am.  Inst.  Miu. 
Engrs.,  no.  140,  August  191S,  pp.  11S3-11SS. 
Geology,  mining  system  and  marketing  ot  tue 
deposit. 

Pyrites 


Pyrlte  Deposits  of  Leadville,  Colo.  H.  S. 
Lee.  Trans.  Am.  Inst.  Win.  Engrs.,  no.  140, 
August  lyis,  pp.  1223-1229.  Geology,  oc-  Kecent  Progress 
currenoe  of  tlie  ore,  method  of  mining  it  and 
its  value  in  the  manufacture  of  sulphuric 
acid. 


Trans.  Am.  lust.  Min.  Engrs.,  no.  140, 
August  1918,  pp.  12sa-1291,  4  figs.  Descrip- 
tion of  the  operations  in   the  nunc. 

Roasting  fur  .Uniilgamatiug  and  Cyaniding 
Cripple  Creek  Sulphotelluride  Gold  Ores. 
A.  Li.  Bomhelil  and  M.  J.  Trott.  Trau.s. 
.\m.  Inst.  Ann.  Kngi'S.,  no.  140,  August  191S, 
pp.  1265-1278,  2  tigs.  Classification  of  ores, 
Ciicmual  reactions  in  roasting  and  rapid 
methods  of  analysis  for  sulphur  in  ores. 


Radium 

Radium.  Richard  B.  Moore.  Trans.  Am. 
Inst.  iMin.  Engrs.,  no.  140.  August  191S,  pp. 
llt;S-ll.'s2.  History,  disintegration  series, 
ore  deposits,  metallurgical  treatment, 
methods  of  ore  concentration,  supply  of  ore, 
substitute  for  and  uses  of  radium. 

Spelter 

Spelter  Statistics  for  1917.  W.  R.  Ingalis. 
Eng.  &  Min.  Jl.,  vol.  100,  no.  4,  July  27,  191S, 
pp.  170-181. 

Sulphur 

Recently  Recognized  Alunite  Deposits  at 
Sulphur,  Humboldt  County,  Nevada.  I.  C. 
Clark.  Eng.  &  iMiu.  Jl.,  vol  106,  no.  4,  July 
27,  1918,  pp.  159-163,  5  figs. 

Tungsten 

Molybdenum,  Tungsteu  and  Bismuth. 
Indus.  Australian  &  Min.  Standard,  vol.  59, 
nos.  1544  and  1540,  June  13  and  27,  1918, 
pp.  623-024,  088-089  ;  vol.  60,  no.  1547,  July 
4,  1918,  pp.  29-30,  1  fig.  Treatise  on  these 
minerals  dealing  with  the  general  character, 
associated  metallic  minerals  and  geological 
features  of  their  ores.      (To  be  continued.) 

Tungsten  Ore  Deposits  Near  Falcon  Lake, 
Manitoba.  Justin  S.  DeLury.  Can.  Min.  Jl., 
vol.  39,  no.  11,  June  1,  1918,  pp.  186-188,  0 
figs.  Map  of  area  and  brief  description  of  its 
geology. 

Tungsten  Ores  in  Southern  Rhodesia.  H. 
B.  Maufe.  South  African  Min.  Jl.  &  Eng. 
Rec,  vol.  27,  part  2,  no.  1390,  p.  61.-  Ab- 
stract from  Report  No.  4  of  the  Southern 
Rhodesia  Geological  Survey. 

Vein  Formation 

The  Mechanics  of  Vein  Formation.  S. 
Taber.  Trans.  .\m.  Inst.  Min.  Engrs.,  no. 
140,  August  1918,  pp.  1189-1222.  5  figs. 
Methods  of  vein  formation. 

See  also  Engineering  Materials  {Tung- 
sten). 

METALLURGY 

Baghouses 

Baghouses  for  Zinc  Oxide.  John  F.  Cregan. 
Eng.  &  Min.  Jl..  vol.  106,  no.  3,  July  29, 
1918,  pp.  126-132,  7  figs.  Further  improve- 
ment and  standardization  in  design  essen- 
tial. 

Blast  Furnaces 

Copper  Tuyeres  for  Blast  Furnaces.  A.  K. 
Reese.  Blast  Furnace  &  Steel  Plant,  vol.  0, 
no.  8,  August  1918.  pp.  329-330,  2  figs. 
Results  obtained  with  copper  tuyeres  and 
considerations  on  their  adoption.  Paper 
read  before  the  British  Iron  &  Steel  Inst. 

Principal  Changes  in  Blast  Furnace  Lines. 
J.  G.  West.  Blast  Furnace  &  Steel  Plant, 
vol.  6,  no.  8,  August  1918,  pp.  323-329,  50 
figs.  Discussion  of  theoretical  lines  and  ac- 
count of  the  development  of  the  hearths. 
(Continued.) 

Copper  Refining,  Electrolytic 

New  Cornelia  Copper  Company's  Plant  a 
Success.  R.  B.  Leach.  Min.  and  Oil  Bui., 
vol.  4,  no.  8,  July  1918.  pp.  315-328,  4  figs. 
Layout  of  buildings  and  description  of 
processes  followed  by  a  plant  said  to  produce 
80  lb.  of  pure  electrolytic  copper  per  min. 

Cyanide  Process 

Charcoal  Precipitation  of  Gold  in  C.yaniilc 
Solutions.  Chem.  Eng.  &  Min.  Rey.,  vol.  10. 
no.  lis,  July  1918.  pp.  309-310.  Comments 
on  a  paper  describing  the  Moore-Edmands 
process,  as  installed  at  the  Yuannii  mine, 
W.  A.,  published  in  the  issue  of  November 
1917. 

Effect  of  Oxygen  Upon  the  Precipitation 
of  Metals  from  Cyanide  Solutions.  T.  li. 
Crowe.  Trans.  Am.  Inst.  Min.  Engrs.,  no. 
140,  August  1918,  pp.  1279-1282.  Effect  of 
vacuum  precipitation  on  consumption  of 
cyanide  and  opposing  action  of  oxygen  and 
hydrogen. 

Fine-Grinding  Cyanide  Plant  of  Barnes- 
King    Development    Co.      J.    H.    McCormick. 


Notes  on  Kecent  Metallurgical  Progress. 
E.  P.  Mathewson.  Eng.  &  Min.  Jl.,  vol.  100, 
no.  3,  July  2(1,  1918,  PD.  138-145.  3  figs. 
Impressions  reteivcd  during  a  journey  of  ob- 
servation among  the  great  smelteries  of  the 
United  States,  with  practical  comments  on 
design  and  operation. 

Rolling  Alloy  Strips 

New  Installation  for  Rolling  .\llov  Strips. 
Blast  Furnace  &  Steel  Plant,  vol.  6,  no.  8, 
August  1918,  pp.  810-821.  Process  of  the 
Nat.   Pressed  Steel  Co.,  Massillon,   Ohio. 

Silver-Lead  Smeltery 

Ideal  Layout  for  Silver-Lead  Smeltery. 
Guy  C.  Kiddell.  Bug.  &  Min.  Jl.,  vol.  100, 
no.  3,  July  20,  lois,  pp.  115-122,  3  figs. 
Details  of  a  plant  for  a  100-  to  3000-ton 
daily  charge. 

Slag,  Open-Hearth,  Basic 

Utilization    of    Basic    Open    Hearth    Slag. 

Blast  Furuace  iSt  Steel  Plant,  vol.  0,  no.  b, 
Augi.st  1918,  p.  322.  .\ccount  of  the  progress 
of  this  industry  in  England.  From  Jl.  Soc. 
Chem.  Industry. 

.s'ee  also  Aeronautics  (Materials  of  Con- 
struction). 

MILITARY  ENGINEERING 


Electrical  Operation 

Earlliiug  Electrical  Services  in  Mines. 
Colliery  Guardian,  vol.  116,  no.  3002,  July 
12,  1918,  pp.  70-71.  Necessity  of  a  good 
earth  contact ;  the  ideal  earth. 

The  Safe  Operation  of  Power  Plant 
Switchboards.  L.  X'"okes.  Colliery  Guardian, 
vol.  110,  no.  3001,  July  5,  1918,  pp.  17-18, 
8  figs.  Safe  methods  of  handling  electricity 
in  mines. 

Mine  Surveying 

The  Future  Aspect  of  Mine  Surveying. 
John  Proctor.  Colliery  Guardian,  vol.  llB, 
no.  3003,  July  19,  1918,  pp.  121-122.  In- 
fluence of  magnetic  declination,  extraneous 
objects  and  electricity  on  surveys ;  descrip- 
tion of  methods  adopted ;  necessity  for  ac- 
curacy. 

Oil 

.Methods  of  Increasing  the  Recovery  from 
Oil  Lands.  J.  O.  Lewis.  Automotive  Eng., 
vol.  3,  no.  6,  July  1918,  pp.  274-277.  Sug- 
gested ways  in  which  it  is  claimed  more 
crude  oil  can  be  obtained  from  any  given  oil 
field.      (Concluded.) 

Sand  Filling 

Notes  on  Sand  Filling  in  Mines.  C.  H. 
Greathead.  Colliery  Guardian,  vol.  116,  no. 
3003,  July  19,  1918,  p.  125. 

Ventilation 

Cativas  Tubing  for  Mine  Ventilation. 
Lister  D.  Frank.  Queensland  Government 
Miu.  Jl.,  vol.  19.  no.  217.  June  15.  1918, 
pp.  249-251.  4  figs.  Manner  in  which  can- 
vas tubing  is  being  used  in  the  North  Butte 
Company's  mines  at  Butte,  Mont.  Abstract 
from  Bui.  A.  I.  M.  E.,  February  1918. 


Ballistics 

Internal  Ballistics.  Engineer,  vol.  125,  no. 
3258.  June  7.  1918.  p.  490.  -Abstract  of 
a  lecture  by  Lieut-Col.  A.  G.  Hadcock  de- 
livered at  the  Royal  Inst. 

Planetary  Ballistics 

Planetary  Ballistics  ( De  balistica  plane- 
taria). Madrid  Cientifico,  year  25,  no.  956, 
June  5,  1918.  pp.  281-283.  Mathematical 
investigation  of  the  range  of  a  projectile  in 
terms  of  its  initial  velocity  and  the  angle 
of  projection. 

Gun  Erosion 


(jun  Erosion.  Engineering,  vol.  105,  no. 
2730,  June  i,  1918,  p.  640.  Discusses  H. 
M.  Howe's  views  on  the  hardening  of  the 
gun  bore,  reasons  for  cracking,  and  suggests 
a  remedy  for  erosion  troubles.  Abstract  of  Electrical  Equipment 
a  paper  read  by  H.  C.  H.  Carpenter  before 
the  Inst,  of  Naval  Engrs. 


MOTORCAR  ENGINEERING 


British  Motors 

The  Industrial  Motor.  Motor  Traction, 
vol.  27,  no.  696,  July  3,  1918,  pp.  1-2.  The 
products  of  the  British  motor  industry  re- 
\'iewed  and  classified  according  to  their 
respective  uses.     (Continuation  of  serial.) 

Electric  Vehicles 

The  Electric  Vehicle  Committee.  Motor 
Traction,  vol.  27,  no.  696,  July  3.  1918,  pp. 
14-15.  Annual  report  for  the  year  ended 
March  31,  1918. 

War  Time  Uses  of  Industrial  Electric 
Trucks.  Elec.  Rec,  vol.  24,  no.  2,  August 
1918.  pp.  57-67.  Uses  of  electric  trucks  and 
specifications  of  the  different  types. 


Military  Training 

Army  pjOgineer  School  in  France  Standard- 
izes 'Work  in  the  Field.  Robert  K.  Tomlin, 
Jr.  Eng.  News-Rec,  vol.  81,  no.  3,  July  IS, 
1918,  pp.  112-117,  13  figs.  Course  of  train- 
ing for  men  recommended  for  commissions : 
classes  trained  in  mining,  pioneering,  bridg- 
ing, topography,  camouflage,  sound  ranging 
and  interpretation  of  aerial  photographs. 

Training  Mechanics  for  Service  in  Army 
Field  Units.  J.  V.  Hunter.  Am.  Mach.,  vol. 
49,  no.  4.  July  25,  1918,  pp.  163-167,  13 
figs.  Methods  employed  in  training  drafted 
nien  for  the  needs  of  the  -Vrmy. 

Torpedoes 

Moving  Targets  and  Torpedo  Attack.  En- 
gineer, vol.  125,  no.  3261,  June  28,  1918, 
pp.  561-56.'i.  14  figs.  A  mathematical  con- 
sideration. 

See  also  Munitions. 


MINES  AND  MINING 
Cementation  and  Concreting 


Cementalion  in  the  Illinois  Oil  Field.  M. 
L.  Nebel.  Eng.  &  Min.  Jl..  vol.  105,  no.  24, 
June  15,  1918:  pp.  1080-1(182.  1  fig.  Use  of  Motor  Buses 
cement,  excluding  water,  to  increase  imme- 
diate production  and  probably  total  extrac- 
tion, also   lower  operating  costs. 

Notes  on  Shaft  Relining  With  Concrete. 
G.  G.  Stoneraark.  Eng.  &  Min.  Jl.,  vol.  100. 
no.  1,  July  6,  1918.  pp.  8-10.  Methods  used 
in  two  Minnesota  shafts. 


Ignition.  Starting,  Generating  and  Light- 
ing System  on  -Automotive  'Vehicles.  C.  L, 
White.  Auto  and  Tractor  Shop.  vol.  17,  no- 
lo. July  1918,  pp.  240-241.  4  figs.  Elemen- 
tary facts  and  principles  of  ignition ;  con- 
nection of  batteries ;  make-and-ljreak  igni- 
tion systems. 

Lighting  Generators  and  Starting  Motor? 
for  the  .\utomobile.  Elec.  Rec,  vol.  24,  no. 
2.  August  1918.  pp.  68-73.  Features  of 
modern  designs  of  lighting  generators  and 
starting  motors  and  outline  of  their  neces- 
sary auxiliary  devices. 

The  Care  and  Repair  of  Automobile  Start- 
ing and  Lighting  Batteries.  Auto  and 
Tractor  Shop,  vol  17,  no.  10,  July  1918,  pp. 
244-246,  3  figs.  Remarks  and  suggestions. 
(To  be  continued.) 

The  Testing  of  British-Made  Magnetos. 
II.  M.  Buist.  Autocar,  vol.  41.  no.  1186, 
July  13,  1918,  p.  44.  Suggestions  resulting 
from  a  visit  of  the  author  to  a  number  of 
British  magneto  factories. 

Lubrication 

A  New  Chassis  Lubrication  System.  .Auto- 
motive Industries,  vol.  ."9.  no.  3,  .Tuly  18 
1018.  pp.  95-96,  4  figs.  Scheme  by  which  oil 
is  fed  to  bearings  by  wicks  and  quantity 
fed  is  regulated  by  localized  compression  of 
the  wicks. 


Cementing 

Stripping  and  Relining  a  Shaft  at  Cow- 
denbeath. Fife.  Henry  Rowan.  Queensland 
(lOvernment  Min.  Jl..  vol.  19,  no.  217.  Juue 
15.  1918,  pp.  206-207.  From  a  paper  read 
before  the  Min.   Inst,  of  Scotland. 


The  Industrial  Motor.  Motor  Traction, 
vol.  27.  no.  696,  July  3.  1918,  pp.  1-2.  Capa- 
bilities and  costs  of  public-service  vehicles. 
I  To  be  continued.) 

Speedometers 

Speedometers  and  How  to  Care  for  Them. 
L.  W.  Burchinal.  .Auto  and  Tractor  Shop, 
vol.  17.  no.  10,  July  1018,  pp.  249-250,  5 
figs.  Princi|ile  of  operation  of  each  one  of 
the  four  different  types  of  speedometers ; 
forms  of  speedometer  cables;  method  of  at- 
taching speedometer  sprockets  and  swivel 
Joint   to   the   front   wheel   of   an   automobile. 
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The  Journal 
Am.Soc.M.E. 


Springs 

The  Spring  of  the  Car.  F.  M.  Taml. 
Auto  and  Tractor  Sliop,  vol.  17.  uo.  10.  July 
1918.  pp.  255-25G,  9  tigs.  History  of  the 
introduction  of  springs  in  the  mauufacture 
of  vehicles  and  review  of  the  priueiples  in- 
volved in  their  use. 

Tires 

A  New  South  African  Tire.  The  Autocar, 
vol.  4U,  no.  11S4,  June  29.  lyiS.  p.  tiol, 
1  flg.  Features  of  a  new  casing  claimed  to 
be  of  advantage  on  deeply  rutted  roads. 

Tractors 

Economical  Sizes  of  Tractors.  Ernest 
Goldbci-ger.  Power  Wagon,  vol.  21,  no.  165, 
August  1918.  pp.  33-54,  2  flgs.  Record  of 
the  performances  of  tractors  in  different 
kinds  of  work 

Soil  Resistance  and  the  Tractor.  Fred.  M. 
Loomis.  Motor  Age,  vol.  34.  no.  3.  July  18, 
1918,  pp.  2U  23.  Rules  to  figure  drawbar 
pull  and  to  determine  the  size  of  machine 
needed. 

The  Oil-Burning  Tractor  Engine.  H.  T. 
Sward.  Automotive  Eng..  vol.  3,  no.  6,  July 
1918,  pp.  2(i5-266.  Development  and  special 
requirements  of  the  oil-burning  tractor. 
Paper  read  before  the  joint  meeting  of  the 
Chicago  Section  of  the  Soc.  of  Automotive 
Engrs.  and  the  Nat.  Gas.  Eng.  Assn.  in 
Chicago,  111. 

Trucks 

Applying  Engineering  Principles  in  tiie 
Design  of  Trucks.  Norman  Litchfield.  Elec. 
Rv.  Jl.,  vol.  52,  no.  3,  July  20,  1918,  pp. 
109-111.  2  flgs.  Eight  points  to  lonsider; 
the  calculation  of  the  stresses. 

Chassis  Design  of  Class  B  Trucks.  Cor- 
nelius T.  Myers.  I'ower  Wagon,  vol.  21,  uo. 
165.  August"  191S.  pp.  41-44,  2  figs,  .\ccount 
of  the  specifications  and  details  of  design 
adopted  at  the  Quartermaster  General's 
Office. 

Measuring  Motor  Truck  Ability.  Francis 
W.  Davis.  Power  Wagon,  vol.  21,  no.  165. 
August  191S,  pp.  26-28.  Suggested  technical 
method  for  determining  the  hill-climbing 
ability  of  a  motor  truck. 

Motor  Trucks  Build  Roads.  Good  Roads, 
vol.  16,  no.  5,  August  3,  191S,  pp.  44-45. 
Machines  utilized  to  haul  graders  in  various 
localities. 

See  talso  Internal-Comhitstion  Engineering 
iCylinder   Wallsi. 


MUNITIONS 


Great  New  Jersey  Shell-Loading  Plant. 
Committee  ou  Pub.ic  Information.  Am. 
.\lach.,  vol.  49.  no.  3,  July  18,  1918,  pp.  125- 
130,  8  figs.  Description  of  a  plant  turning 
out  52,000  loaded  shells  per  day. 

How  Dummy  Iron  Shells  Are  Molded  and 
Cast.  II.  Cole  Estep.  Foundry,  vol.  46,  no. 
312,  August  1918,  pp.  347-350,  6  figs.  Tv.o- 
part  flask  employed  with  most  of  mold  in 
cope;  special  gating  arrangemenLs  neces- 
s  .ry. 

Specifications  for  Semisteel  Projectiles. 
Foundry,  vol.  46,  no.  312.  August  1918,  pp. 
345-346'.  Refers  to  cast  semistcel  projec- 
tiles, experiments  upon  which  have  proven 
satisfactory  enough  to  warrant  ordering 
5nu.tn.ui. 
See  also  Air  Machinery   (Shell  Plant). 

PHYSICS 

Acoustics 

The  Influence  of  Amplitude  and  of  Electro- 
magnetic Driving  on  the  Frequency  of  Tun- 
ing Forks.  D.  C.  Miller.  Physical  Eev., 
vol.  11,  no.  6,  June  1918,  pp.  49 1 -498,  2 
flgs.  Results  of  an  investigation  of  the 
frequency  of  tuning  forks  conducted  with  the 
Koenig  Clock-Fork,  .\bstract  of  paper  pre- 
sented before  the  Am.  Phys.  Soc. 


Electricity 

On  the  Formation  of  Negatively  Electri- 
fied Rain  Drops.  F.  Sanford.  Physical 
Kev.,  vol.  11,  no.  6,  June  1918.  pp.  445-448, 
1  fig.  Negatively  electrified  drops  may  be 
blown  from  positively  electrified  drops  by  a 
wind  which  regularly  gives  off  positive 
charges  to  water. 

The  Air-Damped  Vibrating  System ;  Theo- 
retical Calibration  of  the  Condenser  Trans- 
mitter. I.  B.  Crandall.  Physical  Rev.,  vol. 
11.  no.  6,  June  1918,  pp.  449-460.  S  figs. 
Mechanical  theory  of  the  Wentes  condenser 
transmitter ;  mechanism  of  air-dampening 
and  formulae  for  practical  calculations. 
Paper  read  before  Am.  Phys.  Soc. 

The  New  Thermo-Electric  Effect  (Le  nouvel 
effect  thermo-eiectrique).  M.  Carl  Bene- 
dicks. Revue  de  Metallurgie,  vcar  15.  no.  3, 
May-June  191S,  pp.  329-332.  3  figs.  Outline 
of  experiments  demonstrating  that  differ- 
ences in  temperature  establish  an  electric 
current  in  a  homogeneous  metallic  circuit. 

Expansion  of  Metals 

Expansion  of  Metals  by  Heat.  John  Roger. 
Western  Eng.,  vol.  9,  no.  8,  August  1918,  p. 
316.  Table  of  coetficients  of  expansion  of 
metals  by  equal  units  of  temperature  and  by 
equal  units  of  energy,  and  of  other  physical 
properties    of   these   substances. 


Anti-Aircraft  Guns 

The  Three-Inch  .\ntl-Aircraft  Gun,  Model 
1918.  -Vm.  Mach..  vol.  49.  no.  5,  August  1, 
1918,  pp.  185-190,  5  figs. 

Canadian  Shell  Plant 

Canadian  National  Steel  Plant.  W.  F. 
Sutherland.  Can.  Machy..  vol.  20.  no.  4,  July 
25,  1918,  pp.  75-81.  Illustrated  article  de- 
scribing the  steel  plant  operated  by  the  Im- 
perial Munitions  Board  for  the  British  Gov- 
ernment. 

Chemistry  and  Metallurgy 

The  Chemist  and  Metallurgist  in  the 
Munitions  Industry.  F.  E.  Gardiner.  Can. 
Machv..  vol.  20,  no.  4,  July  25,  1918,  pp.  98- 
103.  Work  of  the  chemist  and  of  the  metal- 
lurgist in  munition  factories. 

French  Field  Gun 

The  Development  of  the  French  75-mm. 
Field  Gun.  J.  A.  Lucas.  Am.  Mach..  vol. 
49,  no.  4,  July  25,  191S,  pp.  149-152.  11 
figs.  The  invention,  construction  and  opera- 
tion during  the  years  of  its  use. 

Hand  Grenades 

Some  Types  of  Modern  Hand  Grenades. 
Hudolph  C.  Lang.  Am.  Mach..  vol.  49,  no.  4, 
July  25,  1918,  pp.  139-143.  11  figs.  A  his- 
tory of  the  hand  grenade  and  a  description 
of  various  types  now  in  use. 

Rapid-Fire  Guns 

The  Madsen  Gun.  Engineer,  vol.  125,  no. 
3258,  June  7,  1918.  pp.  495-498.  6  figs.  De- 
tails of  tfie  new  automatic  small-arm  which 
depends  for  its  action  on  the  recoil  of  the 
barrel. 

Shell  Production 

EHicient  Appliances  for  Economic  Shell 
Production.  J.  H.  Rodgers.  Can.  Machy., 
vol.  20,  no.  4.  July  25.  1918.  pp.  104-108. 
8  flgs.  Illustrations  indicating  a  number  of 
accessories  that  have  been  instrumental  in 
the  manufacture  of  the  various  shells. 


On  the  Possibility  of  Tone  Production  by 
Rotary  and  Stationary  Spark  Gaps  (in  Jap- 
anese). H.  Yagl.  Denki  Gakkwai  Zasshl,  no. 
353,  January  19218,  pp.  105-131. 

Liquids 

Why  Water  Overfills  a  Tumbler.  Will  H. 
Coghiil  and  Carl  O.  Anderson.  Scientific 
Am.  Supp.,  vol.  86,  no.  2221,  July  27,  1918, 
pp.  52-33.  3  figs.  Study  of  flotation  in  its 
connection    with    the    metal-mining    industry. 

Luminescence 

The  Photo-Luminescence  and  Katho-Lumin- 
escence  of  Calcite.  E.  L,  Nichols,  H.  L. 
Howes  and  D.  T.  Wilber.  Physical  Rev., 
vol.  11,  no.  6,  June  1918,  pp.  483-486.  Ex- 
periments showing  that  calcites  of  the  Frank- 
lin Furnace  variety  when  subjected  to 
kathode  bombardment  exhibit  phosphores- 
cence of  the  type  hitherto  supposed  to  be 
peculiar  to  the  uranyl  salts.  Abstract  of  a 
paper  presented  before  Am.  Phys.  Soc. 


Absorbing  Power  of  the  Earth's  .Vtiiius- 
phere  (Contribution  a  I'etude  du  pourvir  ab- 
sorvani  ae  1  aimospuere  lerrestre^.  M.  A. 
lioutaric.  Annaies  ae  Physique,  vol.  9, 
Marcn-April  1918,  pp.  113-203,  28  figs.  Be- 
ginning of  an  extensive  report  of  observa- 
tions on  the  light-absorbing  power  of  the 
atmosphere  ana  a  siuuy  ot  n^  bearing  on  the 
proportion  of  po.arizea  light  diitused  by  the 
s-iy. 

Discussion  on  Visible  and  Invisible  Rays 
(in  Japanese).  Denki  Gakkwai  Zassai,  no. 
339,  June  30,  1918.  P.iper  lead  before  the 
meeting   of  Kwansai  Local   Section. 

Limit  of  Sensibility  of  the  Eye  and  Mini- 
mum \'alue  of  Radiant  Energy  \\'hich  Can 
Be  Perceived  Visua.ly  (La  limite  de  sensi- 
bility de  r  oeil  et  le  minimum  de  puissance 
perceptible  visuellemeut).  _  li.  Kuisson. 
Journal  de  Pnysique.  vol.  i,  Marcn-.\pril 
1917,  pp.  68-74.  Account  of  the  methods 
followed  by  i.*angiey.  Drude,  iiusseil  and 
Reeves  for  evaluating  the  least  mechanical 
power  wiuch   cau   be   perceived   visually. 

On  'i'racing  Itavs  Through  an  Optical  Sys- 
tem. T.  Smith.  Phys.  Soc.  of  Lond.,  vol.  30, 
part  4.  June  13,  1918,  pp.  21.'l-233,  1  tig. 
.Modification  of  toe  formulae  for  rays  in  an 
axial  pLine  published  by  the  author  in  Proc. 
Phys.  Soc,  vol.  2i,  p.  502.  and  outline  of 
method  followed  in  calculations  relating  to 
the  transverse  focal   lines. 

Photograph  of  an  Aurora  Model.  C.  C. 
Trowbridge.  Physical  Rev.,  vol.  11,  no.  6, 
June  1918,  pp.  482-483.  Description  ot  pho- 
tographs of  a  large  model  of  the  aurora 
constructed  to  study  the  optical  effects  of 
perspective.  Abstract  of  a  paper  presented 
before  the  Am.  Phys.   Soc. 

The  I.iaw  of  Symmetry  of  the  Visibility 
Function.  I.  G.  Priest.  Physical  Rev.,  vol. 
11.  no.  6,  June  1918,  pp.  498-502.  1  flg.  De- 
ductions from  an  attached  diagram  showing 
the  relative  visibility  of  radiant  power 
plotted  against  wave-length  as  abscissae. 
..\bstract  of  a  paper  presented  before  the  .im. 
Phys.  Soc. 

Transparency  of  Certain  Carbon  Com- 
pounds to  Waves  of  Great  Length.  H.  P. 
Hollnagel.  Physical  Rev.,  vol.  11,  no.  6, 
June  1918,  p.  5o3.  Transparency  of  quartz, 
Iienzene,  carbon  bisulphide  and  other  sub- 
stances to  residual  ravs  of  rock  salt 
(ft  =  52u).  .\bstract  of"  Am.  Phys.  Soc. 
paper. 

Visible  and  Invisible  Rays  (in  Japanese). 
M.  Kimui:a.  Denki  Gakkwai  Zasshi,  no.  254, 
January  1918.  pp.  87-97. 

Oscillatory  Phenomena 

An  Harmonic  Synthesizer  Having  Com- 
ponents of  Incommensurable  Period  and  Any 
Desired  Decrement.  W.  J.  Raymond.  Phvsi- 
lal   Rev.,   vol.   11,  no.  6,  June  1018,  pp.   4"79- 

481.  .\pparatus  constructed  by  the  mechan- 
ician of  the  Department  of  Physics  of  the 
Univ.  of  California  which  serves  to  draw 
continuous  curves  showing  graphically  the 
characteristics  of  complex  harmonic  motions. 
-Abstract  from  paper  presented  before  the 
Am.  Phys.  Soc. 

Variation  of  Velocity  of  Waves  Due  to 
Motion  of  the  Source.  D.  -\lter.  Physical 
Rev.,    vol.    11,    no.    6,    June    1918,    pp.    481- 

482.  (.ieneralization  of  the  mathematic.il 
theory  which  asserts  that  the  velocity  of 
sound  depends  upon  the  velocity  of  the 
source  as  well  as  upon  the  kind  o*f  medium 
of  propagation  of  waves.  .Vbstract  of  paper 
presented   before  the  .\m.   Phys.   Soc. 

Precipitation 

Electrostatic  Precipitation.  O.  H.  Esch- 
holz.  Tran.  .\m.  Inst.  Min.  Engrs..  no.  140, 
.\ugust  1918.  pp.  1293-1306.  11  figs.  Present 
extension  of  the  electrostatic  process  of 
fume  precipitation  ;  essential  features  of  this 
system. 


Meteorology 

Cooling  of  the  Lower  Regions  of  the  At- 
mosphere During  the  Night.  (  Sur  le  refroi- 
dissement  nocturne  des  couches,  basses  de 
I'atmosphere).  Henri  Perrotiu.  I.,*.Vt^rophile. 
year'  26.  no.  9210.  May  15,  1918,  p.  .136. 
Calculation  of  the  radiation  coefficients  of 
the  atmosphere  at  different  levels  from 
measured   temperature  values. 

On  the  Times  of  Sudden  Commencement  of 
Magnetic  Storms.  S.  Chapman.  Phys.  Soc. 
of  I><iud..  vol.  30,  part  4.  June  15,  1918, 
pp.  205-214.  Discussion  of  the  question  as 
to  how  far  magnetic  storms  commence  simul- 
taneously at  different  parts  of  the  earth, 
based  on  the  data  collected  by  Bauer  for  15 
magnetic  storms. 


Optics 

A  Theory  of  Color  Vision  and  the  Selec- 
tive .\ction  of  the  Eve.  R.  A.  Houston. 
Scientific  .Am.  Supp.,  vol.  86.  no.  2223. 
.\ugust  10.  1918.  pp.  92-93,  10  figs.  A  non- 
mathematical  account  of  a  theory  described 
in  the  Proc.  Royal  Soc,  A92,  p.  424,  1916. 
From   Science  Prc^gress. 


Recent  Progress 

Notes  on  Recent  Progress  in  Physics 
(Quelques  r^cents  progres  de  la  Physique). 
Leon  Bioch.  Revue  Generale  des  Sciences, 
year  20.  no.  7,  .\pril  13,  1918,  pp.  198-208. 
Resume  of  recent  researches  in  advanced 
laboratory  work. 

Solutions 

.\  Method  for  the  Quantitative  Studv  of 
Gases  in  Metals.  H.  M.  Ryder.  Physical 
Rev.,  vol.  11.  no.  6.  June  1918,  p.  486.  .Ab- 
stract of  paper  presented  before  the  Am. 
Phys.   Soc. 

Solutions  of  Gases  in  Liquids  (IjCs  solu- 
tions des  gaz  dans  les  liquids).  M.  Felix 
Michaud.  .\nnales  de  Phvsique,  vol.  9, 
March-April  1918.  pp.  203-232.  Beginning 
of  a  proposed  thorough  revision  of  the 
theory  of  gas  solutions. 

Spectrum 

Methyl-Violet  as  a  Red-Sensitiser  of  the 
Photographic       Plate.         Usuburo       Yoshida. 
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Alemoirs  of  tlie  College  of  Science,  Kyoto 
Imp.  Univ.,  vol.  3.  no.  3,  Api'il  lUlS,  pp.  09- 
71,  4  flgs.     Account  of  experiments. 

The  Effect  of  an  Electric  li^eld  on  tbe 
Spectrum  Lines  of  Helium.  T.  Taliamlne  and 
N.  KokulJU.  Memoirs  of  tlie  College  of 
Science,  Kyoto  Imp.  Univ.,  vol.  3,  no.  3. 
April  1918,  pp.  Sl-92,  10  figs.  Results  ob- 
tained from  investigations  relating  mainly 
to  the  more  refrangible  lines  of  helium. 
(Continued.) 

The  Ueversal  of  Spectrum  Lines  Produced 
by  a  Spark  Under  Water.  Toshikazu 
ilashimo.  Memoirs  of  tbe  College  of  Science, 
Kyoto  Imp.  Univ.,  vol.  3,  no.  3.  April  1918. 
pp.  73-79,  1  flg.  Result  of  experiments  per- 
formed with  the  view  of  following  tbe  in- 
vestigations of  Konen.  Lockyer,  Hale  and 
Finger  regarding  tbe  reversal  of  lines  in  tbe 
different  regions  of  the  spectrum. 

Wave-Lengths  of  the  Tungsten  X-Ray 
Spectrum.  Elmer  Dershem.  Physical  Rev., 
vol.  11,  no.  6,  June  1918,  pp.  461-176,  6  flgs. 
Resolving  power  of  a  crystal  used  as  a 
diffraction  grating  for  X-rays ;  methods  of 
applying  the  theories  concerning  resolving 
power,  description  of  apparatus  used  in 
securing  the  X-ray  spectrum ;  tabulation  of 
experimental  results ;  theoretical  considera- 
tions. 

Structure  of  Matter 

Atomic  and  Molecular  Numbers.  Herbert 
Stanley  Allen.  Jl.  of  tbe  Chem.  Soc,  vols. 
113  and  114,  no.  067,  May  1918,  pp.  389- 
396.  Present  value  of  the  atomic  weight 
In  face  of  the  recent  investigations  in  con- 
nection with  redioactive  elements. 

Note  on  the  Weiss  Molecular  Field  in 
Ferromagnetic  Substances.  Kotaro  Honda. 
Science  Reports  of  the  Toboku  Imperial 
Univ.,  vol.  7,  no.  1,  July  1918,  pp.  53-58. 
Comments  on  Weiss'  assumption  that  if  a 
ferromagnetic  substance  undergoes  the  action 
of  an  external  field,  each  molecule  is  in 
addition  subjected  to  tbe  action  of  a  large 
field   in    the   direction   of   tbe   external   field. 

On  tbe  Relation  Between  the  K  X-Ray 
Series  and  tbe  Atomic  Numbers  of  the  Chem- 
ical Elements.  W.  Duane  and  Kang-Fuh  Hu. 
Physical  Rev.,  vol.  11,  no.  6.  June  1918. 
pp.  488-489.  Result  of  measurements  of 
critical  absorption  frequencies  from  man- 
ganese (.V  =  25l  to  cerium  ( A' =  38  I .  all 
measured  with  the  same  apparatus.  Abstract 
of  a  paper  presented  before  tbe  Am.  Pbys. 
Soc. 

Radiation  and  the  Electron.  R.  A.  Mil- 
liken.  Scientific  Am.  Supp.,  vol.  86.  no.  2221, 
July  27,  1918,  pp.  60-61,  2  figs.  Suggestions 
for  solving  the  problem  of  the  transmission 
of  light  through  interstellar  space.  Article 
presented  at  the  meeting  of  the  Section  of 
Physics  and  Chemistry  of  the  Franklin  In- 
stitute.     (To   be  continued.) 

Tbe  Electromagnetic  Inertia  of  the 
Lorentz  Electron.  G.  A.  Schott.  Proc.  of 
the  Roy.  Soc.  vol.  94.  no.  A662,  June  1. 
191S,  pp.  422-436.  Remarks  on  G.  W. 
Waker's  paper  on  Tbe  Effective  Inertia  cf 
Electrified  Svstems  Moving  with  High 
Speed,  in  Proc.  Rov  Soc,  A,  vol.  93,  p.  44S, 
1917. 

The  Entropy  of  a  Metal.  H.  S.  Allen. 
Pbys.  Soc.  of  Lond.,  vol.  30,  part  4,  June  15, 
191S,  pp.  215-220.  1  flg.  Discussion  of  the 
hypotheses  assumed  in  the  theory  of  Rat- 
nowsky  and  examination  of  the  latter's  ex- 
pression for  the  entropy  of  one  gram-atom  of 
a  substance  in  the  solid  state  in  view  of  tbe 
values   obtained   by   Lewis   and    Gibson. 

The  Resonance  and  Ionization  Potentials 
for  Electrons  in  Thallium  Vapor.  P.  D. 
Foote  and  F.  L.  Mohler.  Physical  Rev., 
vol.  11,  no,  6.  June  1918.  pp.  486-487.  Ac- 
count of  experiments  and  interpretation  of 
results  obtained.  Abstract  of  paper  pre- 
sented before  the  Am.  Pbys.  Soc 


steps  to  be  taken  to  insure  an  adequate 
supply  of  electric  power  for  all  classes  of 
consumers. 

Electrically  Operated  Quarry  and  Rock 
Crushing  Plant  in  Chicago.  Elec.  Rev.,  vol. 
■"12,  no.  20,  June  29,  1918,  pp.  1067-11169,  7 
figs.  Electric  power  applied  to  drills,  haul- 
age, crushers  and  screens. 

Electricity  in  Agriculture.  Elec.  Times, 
vol.  54,  no.  1394,  July  4,  1918,  pp.  19-20,  3 
flgs.  Some  notes  on  electric  plowing  in 
France. 

Electricity  in  Coal-Mining  Operations. 
Frank  Huskinson.  Elec.  Rev.,  vol.  73,  no.  1. 
July  6,  1918,  pp.  1-4,  9  figs.  Factors  gov- 
erning selection  of  electrical  equipment ; 
comparisons  of  alternating  and  direct  cur- 
rent :    advantages    of    central-station    service. 

Motor  Drive  in  Newburgh  Shipyard.  W. 
H.  Easton.  Elec.  World,  vol.  72,  no.  4,  July 
2i,  1918,  pp.  160-101,  0  figs.  Standard  types 
chosen  to  insure  prompt  delivery  ;  individual 
motor  drive  selected  for  speeding  output ; 
foolproof  equipment  permits  use  of  un- 
skilled labor. 

Motor  Drive  in  Paper  and  Pulp  Mills. 
C.  E.  Clewell.  Elec  World,  vol.  72,  no.  4, 
July  27,  1918,  pp.  152-154,  5  figs.  Important 
applications,  particularly  beaters  and  grind- 
ers ;  variations  on  power  requirements ;  ex- 
amples of  group  and  individual  drive.  ITirst 
of  a  series. 

Opportunities  for  Central-Station  Power 
in  the  Oil  Fields.  L.  E.  Mohrhardt.  Elec. 
Rev.,  vol.  73,  no.  1,  July  0,  1918,  pp.  7-U, 
7  figs.  Application  of  electric  pow'er  to  the 
various  operations  involved  and  data  on 
horsepower  requirements. 

See  also  Forging  (Electric  Power);  Hy- 
draulics (Hydroelectric  Plants) ;  Marine  En- 
gineering   (Electric  Poicer). 

POWER  PLANTS 

Ash  Conveyors 

Economic  Handling  of  Ashes.  Reginald 
Trautschold.  Indus,  ilanagement,  vol.  50, 
no.  1,  July  1918,  pp.  17-20,  4  flgs.  Suction 
and  steam  jet  conveyors,  bucket  carriers, 
and  ash  cars.  Description  of  latest  develop- 
ments in  ash-handling  apparatus  and  ap- 
proximate handling  cost  per  ton. 

Suction  Conveyors  for  Asbes.  R.  Traut- 
schold. Compressed  .\ir  Mag.,  vol.  23,  no.  8, 
August  1918,  pp.  S.843-S845.  Mechanical 
method  of  accomplishing  the  ash-handling 
taslc.      From    Indus.   Management. 

Automatic  Stokers 

Modern  Plant  of  Paris  Medicine  Co. 
Power  Plant  Eng.,  vol.  22,  no.  13,  July  1, 
1918,  pp.  519-523,  7  figs.  Illustrated  de- 
scription of  a  100-kw.  plant  having  auto- 
matic stokers. 

Boiler  House 

Boiler  Settings — Multiple  Retort  Underfeed 
Stokers.  Charles  H.  Bromley.  Power,  vol. 
48,  no.  4,  July  23.  1918.  pp.  112-117.  9  flgs. 
The  latest  and  best  practice  in  boiler  settings 
for  the  multiple  retort  underfeed  stoker. 
The  problem  of  burning  high-volatile  and 
high -ash  coals. 

Improving  Boiler-room  Operation.  I.  L. 
Kentish-Rankin.  Elec.  Rev.,  vol.  72,  no.  24, 
June  15,  1918,  pp.  986-989,  Bettering  per- 
formance by  standard  improved  methods  and 
indicating  instruments. 

The  Maintenance  of  Economy  in  the  Boiler 
House.  D.  Wilson.  Elecn.,  vol.  81,  no.  9, 
June  28,  1918,  pp.  109-171.  The  importance 
of  regular  and  detailed  records.  The  trans- 
mission of  heat.  The  sampling  and  testing 
of  coal  with  a  view  to  accuracy.  Routine  de- 
sirable in  regard  to  the  control  of  flue  gases 
and  combustible  in  ashes. 


POWER  GENERATION  AND  SELECTION   Chimneys 


Isolated  Plants 

Isolated  Service,  for  Economy.  Power 
Plant  Eng.,  vol.  22,  no.  14,  July  15,  1918,  pp. 
un9-504,  8  flgs.  Description  of  the  new  con- 
densing turbine  plant  of  the  Burroughs  Add- 
ing Machine  Co.  at  Detroit. 

Piping 

Determining  tbe  Heat  Given  Off  by  En- 
gine and  Power  Piping.  E.  V.  Hill  and  W. 
J.  Manor.  Heat.  &  Vent.  Mag.,  vol.  15,  no. 
7,  July  1918,  pp.  18-24,  9  flgs.  Data  and 
results  of  tests  made  by  tbe  Ventilation 
Division  of  the  Health  Department  of  the 
City  of  Chicago. 

Steam  Pipe  Explosions.  Edward  Ingham. 
Collierv  Guardian,  vol.  115,  no.  3000,  June 
28,  19i8,  p.  1297,  4  figs.  A  theoretical  in- 
vestigation of  the  means  for  reducing  steam- 
pipe  explosions. 

Underground  Pipe  Mains — Material,  Depre- 
ciation. Sizes  for  Steam  and  Water.  Charles 
L.  Hubbard.  Power,  vol.  48,  no.  3,  July  IB, 
1918,  pp.  80-83.  Formulae  and  tables  for 
calculating   pipe  sizes,   etc. 

Steam  Hydroelectric  Plant 

Gait  Waterworks.  W.  F.  Sutherland. 
Power  House,  vol.  11,  no.  7,  July  1918,  pp. 
195-197.  Combined  steam  and  hydroelectric 
pumping  station  on  the  Grand  River  south 
of  tbe  city  of  Gait. 

See  also  Electrical  Engineering  (Electroly- 
sis) ;  Steam  Engineering   (Steam  Traps). 

PRODUCER  GAS  AND  GAS  PRODUCERS 

"  Gasteam  "  Plant  at  Ford  City,  Ontario. 
Power,  vol.  48,  no.  0,  August  0,  1918,  pp. 
187-193,  13  flgs.  A  combination  alternating- 
and  direct-current  plant  employing  "  Gas- 
team  "  engines  ;  boiler  feedwater  to  recover 
waste  heat  from  gas-engine  cylinder  jackets  ; 
gas  producer  plant  and  its  operating 
methods. 

Generation  of  Suction  Gas  for  Gas  En- 
gines. Cbem.  Eng.  and  Min.  Rev.,  vol.  10, 
no.  118.  July  1918,  pp.  305-306.  Results  of 
an  investigation  made  into  the  working  con- 
ditions of  two  suction-gas  units  at  a  Bendigo 
mine,  the  engines  of  which  developed  the 
required  horsepower  when  connected  with 
charcoal  generators,  but  were  found  to  be 
deficient  in  power  on  being  supplied  from 
wood   generators. 

Practical  Operation  of  a  Producer-Gas 
Power  Plant.  Francisco  R.  Ycasimo  and 
Felix  V.  Valencia.  Philippine  Jl.  of 
Science,  May  1918,  vol.  13,  no.  3,  pp.  99- 
131,  9  flgs.  Discussion  of  tests  on  Philip- 
pine fuels  and  description  of  the  suction 
producer-gas  plant  in  the  power  house  of 
the  Bureau  of  Science,  Manila. 


PUMPS 

Air  Lift 

irrigating  Florida  Fruit  by  the  Air  Lift 
System.  John  Oliphant.  Mine  &  Quarry, 
vol.  10.  no.  47,  July  1918,  pp.  1064-1065. 

Centrifugal  Pumps 

Modifying  Centrifugal  Pumps  for  Direct 
Motor  Connection.  B.  B.  Jackson.  Eng 
&  Cement  World,  vol.  13,  no.  2,  July  15 
1918,  pp.  70-73,  1  fig.  Article  explaining  a 
given  diagram  of  the  characteristics  of  a 
7-in.  medium-head  centrifugal  pump  when 
operated  at  five  different  speeds. 

Piston  and  Plunger  Pumps 

Lift    and    Force    Pumps.  J.    H.     Perry. 

Domestic  Eng.,  vol.  84,  no.  6,  August  10 
1918,  pp.  144-196,  5  flgs.  Design,  con- 
struction and  operation  of  pumps  of  the 
piston  and  plunger  types. 


Canada 

.ivailabilitv  of  Energy  for  Power  and 
Heat.  J.  Blizard.  Jl.  Eng.  Inst,  of  Can., 
vol.  1.  no.  3,  July  1918,  pp.  112-115.  Out- 
line of  the  sources  of  energy  supply  in  (Can- 
ada and  of  the  requirements  they  meet. 

Electric-Power  Applications 

Application  of  Electricity  in  the  Modern 
Navy  in  the  World  (in  Japanese),  T.  Mino- 
hara.  Denki  Gakkwai  Zasshi,  no.  356, 
March   31,   1918. 

Electric  Plant  at  a  Canadian  Smelting 
Works.  Engineer,  vol.  120.  no.  3263.  July 
12,  1918,  pp.  24-26.  2  flgs.  Description  of 
an    hydraulic  and  a   steam   plant. 

Electric  Power  Supply  in  the  Future. 
Engineer,  vol.  125,  no.  3258,  June  7,  1918, 
pp.  498-499.  Report  of  the  Committee  ap- 
pointed  by   the  Board   of  Trade   to   consider 


Calculations  of  Sheets  for  Tapered  Stack. 
John  A.  Co\e.  The  Boiler  Maker,  vol.  17, 
no.  7,  July  1918,  pp.  187-189.  2  flgs.  Ar- 
rangement of  forms  for  recording  calcula- 
tions to  order  and  lay  out  cone  sheets  for 
tapered  portion  of  stack. 

Classification 

Power  Plant  Classiflcation.  A.  P.  Con- 
nor. Power  Plant  Ene..  vol.  22.  no.  14. 
July  15,  1918,  pp.  566-568.  Questionnaire  of 
tlie  Fuel  Administration  on  power-plant 
eouipment  and  oneration.  How  to  flll  it  out. 
The  Administration's  requirements. 

Coal  Handling 

Problems  in  Coal  Handling.  W.  B.  Wood- 
house.  Elecn.,  vol.  81,  no.  9,  June  28,  1918, 
pp.  162-105.  4  flgs.  Variations  in  supplv  and 
demand :  data  regarding  quantities  for  a 
100,000-kw.  plant;  ground  necessary  for 
sidings ;  methods  of  handling  coal  and 
ashes. 


Rotary  Feed  Pumps 


The  Weir  Turbine-Driven  Rotary  Feed 
Pump.  Shipbuilding  and  Shipping  Rec,  vol 
11,  no.  25,  June  20,  1918,  pp.  683-684,  2  figs. 


RAILROAD    ENGINEERING,    ELECTRIC 

Armatures 

Some  Notes  on  Maintenance  of  Armatures 
R.  H.  Parsons.  Elec.  Traction,  vol.  14,  no 
8,  June  1918,  pp.  330-333,  11  flgs.  Practical 
suggestions  on  the  care  of  armatures  on 
electric  railways. 

Braking,  Regenerative 

Regenerative  Electric  Braking  on  Locomo- 
tives of  the  C,  M.  &  St.  P.  Rv.  W.  F.  Coors 
Ry.  Rev.,  vol.  62,  no.  24.  June  15.  1918,  pp 
80|.S69.  1  tte.  Simplifled  wiring  diagram  of 
the  direct-current  regenerative  brakine 
scheme.  " 
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SELECTED  TITLES  Oh'  ENGINEERING  ARTICLES 


"  The  Journal 
Am.Soc.M.E. 


Circuit  Breaker 

High-Speed  Circuit  Breaker  Prevents  Flash- 
over  on  AiilwauKee  Electrification.  Elec.  Ky. 
Jl  ,  vol.  52,  no.  4,  July  2i,  1918,  pp.  154-lo6, 
6  tigs.  Description  of  function  and  operation 
of  a  circuit  breaker  used  by  tbe  Chicago,  Mil- 
waukee &  St.  Paul  Ry.,  and  said  to  avoid  the 
energy  waste  resulting  from  the  use  of  a 
permanent  resistance. 

Electrification 

Electrification  of  the  Philadelphia  Chest- 
nut Hill  Section,  Pa.  K.  R.  Ky.  Gaz.,  vol. 
2S  no.  26,  June  28,  1918,  pp.  756-759.  Par- 
ticulars relating  to  the  electrification  of  a 
suburban  line. 

The  Electrification  of  the  Railroads  of 
America  (Un  mot  sur  l'61ectrification  des 
grands  chemins  de  fer  aux  Etats-Unis 
d'Amerique).  J.  Cartier.  Revue  Gtograle 
de  i'ElectricitS,  vol.  3,  no.  26,  June  29,  191S, 
pp.  943-948.  Account  of  the  system  of  oper- 
ation in  use  by  the  electrified  roads  of  Amer- 
ica and  study  of  the  reasons  which  decided 
in  favor  of  tneir  electrification. 

Freight  Handling 

Freight  Handling  on  the  South  Shore 
Lines.  Elec.  Traction,  vol.  14,  no.  8,  June 
1918,  pp.  317-321,  4  figs.  Features  of  single- 
phase  electric-railway  service  between  Chi- 
cago and  South  Bend,  covering  the  Calumet 
industrial  district. 


Feedwater  Heaters 

Feedwater  Heaters.  J.  Snowden  Bell.  Ry. 
Rev.,  vol.  63,  no.  1,  July  6,  1918,  pp.  14-16, 
3  figs.  Basic  principles  of  construction  of 
feedwater    heaters    for    locomotives.      Read 

before  the  Am.  Master  Mechanics'  Assn. 


Government  Control 


Railways,  Waterways  and  Highways.  Ed- 
ward  A.  Bradford.  Ry.  Rev.,  vol.  62,  no.  26,  bignai  bystem 
June  29,  1918,  pp.  935-938,  4  flgs.  Discus- 
sion of  the  present  conditions  of  Government 
control  in  the  cooperation  of  waterways, 
railways  and  highways. 


62,  no.  25,  June  22,  1918,  pp.  907-911,  12  figs. 
Description  of  improved  engine  terminals  and 
shop  facilities,  features  of  which  are  laid 
out  for  the  requirements  of  Mallet  com- 
pounds. 

New  York  Central  Opens  Cleveland  Freight 
Terminal.  Uy.  Age,  vol.  65,  no.  3,  July  19, 
19iS,  pp.  117-133,  11  figs.  Description  of 
tbe  tour-million  dollar  project. 


Italian  State  Railways 

Italian  State  Railways.  Elec.  Ry.  &  Tram 
way  Jl.,  vol.  38,  no.  924,  June  14,  1918,  pp. 
219>220  2  flgs.  Polvpbase  high-speed  loco- 
motives 2-C-2,  group  E  332,  recently  put  into 
use  by  the  Ateliers  de  Construction  di  Oerli- 
kon. 

Overhead  and  Track  Work 

A  Graphical  Method  of  Solving  D.  C.  Track- 
Circuit  Problems.  H.  M.  Proud.  Ry.  Engr., 
vol.  39,  no.  462,  July  1918,  pp.  141-145,  5 
figs.  Attempt  to  shorten  calculations  in- 
volved in  the  use  of  elaborate  mathematical 
formulae  by  using  graphs  in  the  solution  of 
track  problems.  Paper  presented  before  the 
Inst,  of  Ry.  Signal  Engrs.  (To  be  contin- 
ued.) 

Electric  Railway  Construction  on  the  De- 
troit-Superior Bridge.  Elec.  Ry.  Jl.,  vol.  52, 
no.  4,  July  27,  1918,  pp.  145-146.  10  figs. 
Description  of  the  overhead  and  track  work. 

The  Maximum  Regulating  Resistance  and 
Maximum  Shunt  Resistance  of  Track  Cir- 
cuits. W.  J.  Thorrowgood.  Ry.  Engr.,  vol. 
39,  no.  462,  July  1918,  pp.  140-141.  Discus- 
sion of  an  original  article  published  in  the 
issues  of  May  and  June,  1918.  Paper  read 
before  the  Inst,  of  Ry.  Signal  Engrs. 

Passenger  Handling 


Locomotive  Design 

First  of  the  U.  S.  Standard  Locomotives 
Completed.  Ky.  Age,  vol.  65,  no.  3,  July  19, 
1918  pp.  131-133.  5  figs.  Details  and  de- 
scription of  light  Mikado  type  built  by  Bald- 
win Locomotive  WorUs. 

Methods  of  Valve  Setting  for  Walschaert 
Gear  as  Used  by  Am.  Loco.  Co.  J.  J.  Jones. 
Loco.,  vol.  9,  no.  2,  August  1918,  pp.  383- 
388,  4  figs.  Regulations  of  the  Am.  Loco. 
Co. 

Mikado  Type  of  Locomotive  for'  United 
States  Government.  Ry.  Rev.,  vol.  63,  no.  3, 
July  20,  1918,  pp.  87-88,  1  fig.  Description 
of  design  said  to  fairly  represent  the  best  of 
conservative  thought  in  American  locomotive 
design. 

Modern  Locomotive  Engine  Design  and 
Construction.  M.  I.  and  J.  T.  H.  Ry.  Engr.. 
vol.  39.  no.  462.  July  1918.  pp.  131-135.  3 
Feedwater    supply ;    locomotive    feed 


I'osition-Light  Signals  on  Pennsylvania 
Kailroau.  Kv.  Age,  vol.  65,  no.  4.  July  26. 
1918,  pp.  177-178,  1  fig.  The  extension  of 
the  use  of  this  type,  its  simplified  aspects 
and  reduction  in  costs  of  maintenance. 

Train  Operation  by  Signal  Indication. 
Henry  M.  t-perry.  Ry.  Rev.,  vol.  63,  no.  1, 
July  6,  1918,  pp.  9-14,  6  figs.  Features  ol 
the  automatic  block  signal  installation  on 
the  Erie  from  New  York  to  Chicago  of  inter- 
est from  a  train-operation  standpoint. 

Train  Operation  by  Signal  Indication  on 
the  Erie.  Henry  M.  Sperry.  Ry.  Age,  vol.  65, 
no.  1,  July  5,  1918,  pp.  0-10,  6  figs.  Some 
forms  of  train  orders  eliminated  by  use  of 
power-operated  train-order  signals. 

Stores 

Railway  Stores  Methods  and  Problems. 
W.  H.  Jarvis.  Ry.  Gaz.,  vol.  28,  no.  26, 
Juue  28,  1918,  pp.  753-754;  vol.  29,  no.  1, 
July  5,  1918,  pp.  9-12.  Waste  paper  ;  tenders 
for  scrap  material ;  inspection  of  materials  ; 
standard  patterns ;  standardization  of  mate- 
rials.     (Continuation  of  serial.) 


figs.       .... 

water  heating  systems.      (Continuation  of  a    Superheating 

Installation  and  Maintenance  of  Super- 
heater Dampers.  Ry.  Rev.,  vol.  62,  no.  24, 
June  15,  1918,  pp.  886-889,  6  flgs.  Adapted 
from  Bui.  No.  3  by  the  Locomotive  Super- 
heater Co. 

Superheaters  on  Small  Locomotives.  Bail- 
road  Herald,  vol.  22,  no.  8,  July  1918,  p.  171. 
Diraensious  of  small  locomotives  built  with 
superheaters  by  the  Vulcan  Iron  Works, 
Wilkes-Barre,  Pa. 

Water  Tanks 

Creosoted  Water  Tanks.  C.  R.  Knowlea. 
Ry.  Maintenance  Engr.,  vol.  14,  no.  8,  Au- 
gust  1918,  pp.  272-273. 

See  also  Hoisting  and  Conveying  (Loco 
Tractor). 


Electric  Railway  Construction  on  the  De- 
troit-Superior Bridge.  Elec.  Ry.  Jl..  vol.  52, 
no.  4,  July  27,  1918,  pp.  145-146,  3  figs. 
Track,  power-supply  system  and  provisiou 
for  handling  passengers  on  the  concrete  and 
steel  bridge  across  the  Cuyahoga  River  at  Railroad  Operation 
Cleveland,   Ohio. 


serial.) 

New  Consolidation  Locomotives  and  Excur- 
sion Cars  on  the  Victorian  Railways.  Engi- 
neer, vol.  126,  no.  3262,  July  5,  1918,  pp. 
15-16,  5  figs. 

Pacific  and  Mikado  Type  Locomotives.  C. 
B.  &  Q.  R.  R.  Ry.  Rev.,  vol.  63,  no.  1,  July 
6,  lyiS,  pp.  1-5,  S  figs.  Description  of  four 
types. 

Recent  Advances  in  Locomotive  Efficiency. 
Paris,  Lyons  &  Mediterranean  Ry.  Charles 
R.  King.  Ry.  Rev.,  vol.  62.  no.  24,  June  15, 
1918,  pp.  851-855,  7  figs.  The  return  to  the 
use  of  compound  locomotives  with  super- 
heated steam  after  discovery  that  with  im- 
provements in  design  the  superheater  com- 
pounds are  3o  per  cent  more  efiiclent  than 
the  simples. 

Locomotive  Fuel 

.\nthvacite  Silt  as  a  Locomotive  Fuel.  Ry. 
Rev.,  vol.  62,  no.  24,  June  15.  1918,  pp.  857- 
860,  4  figs.  Experiments  made  to  adapt  the 
silt  mixture  to  locomotive  use  and  the  meth- 
ods of  preparation. 

Luhrication 

Coal  Production  and  Lubrication.   Reginald 

Trautschold.      Coal   .\go. 
25.   1918.   pp.   175-170. 
cation  of  mine  cars. 


vol.   14.   no.   4,   July 
Importance  of  lubri- 


REFRACTORIES 

Silica  Brick  in  Open-Hearth  Furnace 
Roofs.  Iron  .4ge,  vol.  102,  no.  5,  August  1, 
1918,  pp.  270-272.  Deterioration  as  observed 
by  French  authorities ;  role  of  iron  oxide 
and  lime  in  their  manufacture;  composition 
after  use  in  roofs.  Translation  abstracts 
made  by  E.  C.  Buck. 

REFRIGERATION 


Rail  Joints 

When  Is  a  Rail  Joint  Well  Bonded?  G.  II. 
McKelwav.  Elec.  Ry.  Jl.,  vol.  52.  no.  3, 
July  20,  1918,  pp.  111-112,  2  figs.  The  dif- 
ference in  the  conductance  of  a  bonded  joint 
and  that  of  the  bond. 


RAILROAD  ENGINEERING,  STEAM 

Air  Brakes 

A  100-Car  Test  of  the  Automatic  Straight 
Air  Brake.  Ry.  Age,  vol.  65,  no.  4,  July  26. 
1918,  pp.  173-176,  4  figs.  Runs  on  Virginian 
Railway  with  100  A.  S.  A.  and  combina- 
tions of  50  A.  S.  A.  and  50  Westinghouse 
brakes. 

Maintenance  of  Freight  Brakes.  T.  H. 
Goodnow.  Railroad  Herald,  vol.  22,  no.  8, 
July  1918,  pp.  170-171.  Remarks  made  at 
a  meeting  of  the  Car  Foreman's  Assn.  of 
Chicago. 


The  Bearing  of  Malaria  on  Railroad  Oper- 
ation. H.  W.  Van  Hovenberg.  Ry.  Age,  vol. 
65,  no.  1.  July  5,  1918,  2  figs.  Descriptions 
of  benefits  to  a  road  from  a  campaign  to 
eliminate  this  sickness. 


Ammonia  Solubility 


Eicb- 
no.   2, 


The  Solubility  of  .\mmonia.  M.  J. 
horn.  Ice  &  Refrigeration,  vol.  55, 
August  1,  1918,  pp.  41-47,  6  flgs.  Formulae, 
tables,  existing  scientific  data  and  review  of 
researches  concerning  ammonia  solutions  in 
Roadbeds  water. 

Concrete  Roadbed  on  Northern  Pacific  Ry.    Refrigeration,  Electrical 

The  Opportunity  of  Electrical  Refrigera- 
tion. H.  N.  Sessions.  Jl.  of  Elec,  vol.  41, 
no.  3.  .\ugust  1,  1918,  pp.  104-107.  Possi- 
bilities of  extension  of  electrical  refrigera- 
tion. 


Car  Axles  . 

Mine  Car  Axles.     B.  P.  Lieberman.     Coal    Shops  and  Terminals 

Age,  vol.  14,  no.  5,  .\ugust  1.  1918,  pp.  219- 
222,  5  figs.  The  suitability  of  iron  and  steel 
car  axles ;  improvement  of  a  steel  axle  of 
proper  analysis  by  mechanical  and  heat 
treatment. 


Eng.  &  Contracting,  vol.  50,  no.  3,  July  17, 
1918,  pp.  55-56,  1  fig.  Description  of  an  ex- 
perimental concrete  roadbed  with  detail  of 
construction. 

Oil  and  Concrete-Reinforced  Concrete  in 
Railway  Work.  Ry.  Age.,  vol.  39,  no.  402, 
July  1918,  pp.  135-137.  Conditions  under 
which  oil  may  affect  concrete.  (Continuation 
of  serial.) 

Shocks  in  Trains 

Shocks  in  Long  Passenger  Trains.  R. 
Surges.  Railroad  Herald,  vol.  22,  no.  8,  July 
1918,  pp.  172-175.  Study  of  the  factors  that 
result  in  shocks.  Review  of  a  paper  pre- 
sented before  the  Southern  and  Southwestern 
Ry.  Club. 


Cross  Ties 

Standard  Specifications  for  Cross  Ties. 
Ry.  Maintenance  Engr.,  vol.  14,  no.  8,  .\ugust 
1918,  pp.  273-274.  Specifications  adopted 
by  the  Central  Advisory  Purchasing  Commit- 
tee of  the  Railroad  .Administration. 


Buffalo  Division  Engine  Terminals,  Lehigh 
Valley  R.  R.  Kv.  Rev.,  vol.  62,  no.  25,  June 
22.  1918,  pn.  895-9113.  25  flgs.  Modernizing 
the  entire  Buffalo  division.  An  Illustrated 
description  of  the  important  features. 

Chilean  Railroad  Shops  of  American  De- 
sign. Walter  W.  Nowak.  Iron  .\ge,  vol. 
102,  no.  3.  Julv  18.  1918,  pp.  131-135.  3  figs. 
Plans  won  the  $20,000  first  prize  from  Euro- 
pean engineers.     A  description  of  the  shops. 

New  Shops  and  Engine  Terminals.  Buffalo, 
Rochester  &   Pittsburgh    Ry.      Ky.    Rev.,    vol. 


RESEARCH 

Industrial 

Cooperation  in  Industrial  Research.  Iron 
Age,  vol.  102,  no.  3.  July  18,  1918,  pp.  140- 
144.  A.  report  of  the  topical  discussion  at 
the  meeting  of  the  .\m.  Soc.  for  Testing  Ma- 
terials, Atlantic  City. 

Organization  of  Industrial  Research.  Ar- 
thur D.  Little.  Eng.  &  Contracting,  vol.  50, 
no.  4,  Julv  24,  1918,  pp.  90-91.  New  aspect 
of  research  :  aims  of  research  organization  : 
research  and  technical  schools  :  principles  of 
general  application  in  Industrial-research- 
laboratories. 

Marine  Engineering 

Research  in  Marine  Engineering.  A.  E. 
Seaton.  Int.  M.ir.  Eng.,  vol.  23,  no.  7.  July 
1918.  pp.  420-423.  How  lack  of  research  has 
retarded  progress  in  marine  engineering ; 
what  it  can  accomplish.  Paper  read  before 
the  Inst,  of  Naval  .Architects,  London, 
March    1918. 
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ROADS  AND  PAVEMENTS 


Brick  Pavements 

The  Bound  Bases  tor  Brick  Pavements. 
Jobn  S.  Cranciell.  Am.  City,  vol.  I'J,  no.  2, 
August  lyiS,  piJ.  1U2-103.  Suggested  speci- 
flcatious  for  a  tar-bouud  base  for  bricls  pave- 
ments. tYom  au  address  before  the  Nat. 
Paving   Brick    Manufacturing  Assn. 

Concrete  Pavements 

Concrete  I'avements.  Murray  A.  Stewart. 
Can.  Engr.,  vol.  35,  no.  3,  July  IS,  lUlS,  IJP- 
1)7-59.  Kecital  of  experimental  work  under- 
taken to  ascertain  the  respective  merits  of 
different  classes  of  concrete.  Paper  contrib- 
uted to  tlie  191T-1918  Trans.  Am.  Soc.  of 
Mun.    Improvements. 

Construction  of  Concrete  Pavements.  J.  L. 
Harrison.  Eng.  &  Cement  World,  vol.  13, 
no.  13,  August  1.  1918,  pp.  27-29.  Account 
of  the  behavior  of  a  concrete  road  and  gen- 
eral remarks  regarding  requirements  of  con- 
crete for  road  use. 

Costs 

Ultimate  Costs  of  Bituminous  and  Water- 
bound  Macadams  Nearly  Equal  in  New  York. 
Dudley  P.  Babcock.  Eng.  News-Rec,  vol.  81, 
no.  2,  July  11,  1918,  pp.  87-90.  Highway 
department  investigation  indicates  that  total 
tonnage  affects  cost  but  slightly ;  equation 
derived  for  the  relation  of  ultimate  cost  to 
traffic  tonnage. 

Granite  Paving  Blocks 

Granite  Paving  Block  Industry.  Stone, 
vol.  39,  no.  7,  July  1918,  pp.  317-318.  An 
account  of  the  state  of  the  industry  through- 
out the  country  based  on  reports  compiled 
under  the  direction  of  the  U.  S.  Geological 
Survey. 

Highways 

Effect  of  Heavily  Loaded  Motor  Trucks  on 
Surfaced  Highways.  Western  Eng.,  vol.  9, 
no.  8,  August  1918.  pp.  311-312.  Discussion 
by  several  Eastern  highway  officials  on  the 
effect  of  motor-truck  traffic  on  Improved 
highways  and  of  measures  to  be  taken  to 
protect  such  highways  from  deterioration. 
From  the  official  magazine  of  the  U.  S.  Office 
of  Public  Koads. 

Problem  of  Highway  Transportation.  F. 
A.  Scibarling.  Eng.  &  Cement  World,  vol. 
13,  no.  2,  July  15,  1918,  pp.  23-26.  Sugges- 
tions to  adopt  permanent  construction  on 
rural  roads  as  a  solution  to  the  transporta- 
tion problem. 

Resurfacing 

Who  Pays  for  Resurfacing  Pavements? 
Can.  Engr.,  vol.  35,  no.  4,  July  25,  1918,  pp. 
83-86.  Results  of  an  investigation  carried 
out  by  the  -\m.  Soc.  of-  Municipal  Improve- 
ments regarding  methods  of  securing  and 
financing  resurfacing  of  worn  pavements  fol- 
lowed by  the  principal  cities  of  the  United 
States  and  Canada. 

Road  Materials 

Typical  Specifications  for  Bituminous  Road 
Materials.  Bulletin  No.  691  (60  pages), 
U.  S.  Department  of  Agriculture,  July  10. 
1918.  Specifications  offered  by  the  Office  of 
Public  Roads  and  Rural  Engineering  and 
prepared  partly  from  the  results  of  its  own 
experimental  work. 

Shrinkage  of  Road  Materials 

Determination  of  the  Shrinkage  of  Gravel 
and  Sand-Clay  Mixtures  Packed  by  Traffic. 
Roy  M.  Green.  Good  Roads,  vol.  io,  no.  5, 
August  3,  1918.  pp.  39-40.  1  flg.  Account  of 
tests  made  and  curve  showing  results  ob- 
tained. 

See  also  Engineering  Materials  (Road  Ma- 
terials). 

SAFETY  ENGINEERING 

Electrical  Accidents 

Safeguarding  the  Home  and  Person  from 
Electrical  Accidents.  Elec.  Eng.,  vol.  52,  no. 
1,  July  191S,  pp.  25-36.  Abstract  from  cir- 
cular No.  75  of  the  D.  S.  Bureau  of  Stand- 
ards setting  forth  the  causes  of  electrical 
accidents. 

Industrial-Plant  Accidents 

Reduction  of  .Occident  Hazard.  R.  L. 
Gould.  Am.  Mach.,  vol.  48.  no.  25.  June  20, 
1918,  pp.  1057-lOGO,  1  flg.  A  discussion  of 
the  questions  confronting  the  safety  engi- 
neer in  his  endeavor  to  minimize  the  risk  of 
accident  in  our  Industrial  plants  and  sug- 
gestions for  promoting  the  work. 

Mine  Accidents 

Protective  Devices  of  Electrical  Eqiiip- 
ments  in  Mine  Against  Gases  and  Moisture 


(in  Japanese).     M.  Furuta.     Denki  Gakkwal 
Zasshi,  no.  355,  February  1918,  pp.  191-215. 

Quarry-Operation  Accidents 

Accident  Prevention  in  Quarry  Operation. 
William  H.  Baker.  Eng.  &  Contracting,  vol. 
50,  no.  3,  July  17,  1918,  pp.  59-61.  Abstract 
from  an  address  delivered  before  the  Nat. 
Safety  Council. 


Smelteries  and  Refineries 

Safety  Appliances  in  Smelteries  and  Re- 
fineries. George  M.  Douglass.  Eng.  &  Miu. 
Jl.,  vol.  106,  no.  3,  July  20,  1918,  pp.  105- 
108,  8  figs.  Devices  used  in  a  modern  plant. 
Causes  of  common  accidents  and  their  pre- 
vention. 

See  also  Electrical  Engineering  (.Lightning 
Arrester;  Tratismission  Lines). 


SANITARY  ENGINEERING 
Carbon  Dioxide  in  Air 

The  Safe  Limit  of  Carbon  Dioxide  in  the 
Working  Atmosphere.  G.  O.  Higley.  Am. 
Jl.  of  Public  Hcaltb,  vol.  8,  no.  7,  July  1918, 
pp.  477-481. 

Disinfectants 

Report  of  the  Committee  on  Standard 
Methods  of  Examining  Disinfectants.  Am. 
Jl.  of  Public  Health,  vol.  8,  no.  7,  July  1918, 
pp.  506-521. 

Sewerage 

-Vn  Inventory  and  Prospectus  for  a  Com- 
prehensive Sewerage  System.  H.  W.  Taylor. 
Am.  City,  vol.  19,  no.  2,  August  1918,  pp. 
139-143.  A  recent  development  in  the  city 
of  Glens  Falls,  N.  Y. 

Sewage  Treatment  in  Sedalia.  Mun.  Jl., 
vol.  45,  no.  2,  July  13.  1918,  pp.  23-25,  3 
figs.  Missouri  city  employing  grit  chamber, 
Imboff  tanks,  sludge  beds,  dosin.2:  tank  an(l 
sprinkling  filters  to  avoid  polluting  a  small 
stream. 

Uses  and  Accomplishments  of  Chlorine 
ComiJounds  in  Sanitary  Science.  Charles  H. 
Jennings.  Fire  and  Water  Eng.,  vol.  64,  no. 
3,  July  17,  1918,  p.  44.  Extract  from  a 
paper  read  by  Mr,  Jennings  before  the  South- 
western Water  Works  Assn.  at  its  conven- 
tion in  Tulsa,  Okla. 

Soap  Solutions 

On  the  Bactericidal  Efficiency  of  Soap 
Solutions  in  Power  Laundry.  H.  G.  Elledge 
and  W.  E.  McBride.  Am.  Jl.  of  Public 
Health,  vol.  8,  no.  7,  July  1918,  pp.  494-498. 

Water 

Analysis  and  Quality  of  Water.  Mun.  Jl., 
vol.  45,  no.  4,  July  27,  1918,  p.  71.  Table 
showing  the  results  of  the  analyses  of  water 
made  by  several  hundred  municipal  plants. 
(Concluded.) 

Chemical  and  Bacteriological  Examination 
of  the  London  Waters.  A.  C.  Houston.  Can. 
Engr.,  vol.  35,  no.  5.  August  1,  1918,  pp.  98- 
100.  Report  of  the  Metropolitan  Water 
Board  of  London. 

Water  Purification.  R.  A.  Collect.  Indian 
Industries  &  Power,  vol.  15,  no.  9,  May  1918, 
pp.  389-393,  2  figs.  Extensive  description 
of  a  Paterson  filter  plant,  with  an  explana- 
tion of  purifying  process.      (Concluded.) 

See  also  Marine  Engineering  (Fumigating 
Apparatus). 


sity  of  efficient  air  removal  in  surface  con- 
densers ;  relative  advantages  of  steam  air 
ejectors  and  hydraulic  and  reciprocating  air 
pumps  ;  increasing  use  of  jet  condensers  for 
large   units. 

Steam  Condensers.  J.  H.  Coates.  Nat. 
Eug.,  vol.  22,  no.  8,  August  1918,  pp.  358- 
361,  1  fig.  Reasons  for  selecting  one  of  the 
two  general  types  of  condensers  for  a  given 
service.  Abstract  of  a  paper  read  before  the 
Iowa  State  Convention,  N.  A.  S.  E. 

The  Problem  of  Condensing  in  Large  Power 
Stations.  J.  H.  Rider.  Elecn.,  vol.  81,  no. 
9,  June  28,  1918,  pp.  172-174.  Emphasis 
laid  on  large  quantities  of  water  necessary 
in  a  plant  of  200,000  kw.  Methods  which 
may  be  used  when  the  fiow  of  water  on  a 
river  site  is  insufficient,  with  figures  showing 
reduction  in  vacuum  which  results.  The  lim- 
itations of  cooling  towers  for  large  power 
stations. 

High-Pressure  Steam 

Possible  Economies  by  the  Use  of  High- 
Pressure  Steam.  Frederick  Samuelson. 
Elecn.,  vol.  81,  no.  9,  June  28,  1918,  pp.  166- 
168,  4  figs.  Considers  improved  efficiency 
obtainable  by  increasing  both  the  tempera- 
ture and  pressure  of  the  steam.  Emphasizes 
economy  obtainable  by  using  steam  from 
turbines  for  heating  feedwater.  Particulars 
of  high  pressure  steam  plant  at  the  Rugby 
works  of  the  British  Thomson-Houston  Co', 
Ltd. 

Steam  Plant  Design — Care  for  High  Pres- 
sures and  Temperatures.  Times  Eng.  Supp., 
no.  525,  July  1918,  p.  147.  Possibility  of 
obtaining  higher  overall  efficiencies  in  large 
power  stations  by  the  use  of  steam  at  higher 
pressures  and  temperatures  than  have  hith- 
erto been  usual.  Paper  read  by  Mr.  J.  H. 
Shaw  before  the  Inst,  of  Elec.  Engrs. 


STEAM  ENGINEERING 

Boiler  Construction 

Engineering  Specialties  for  Boiler  Makin'j. 
The  Boiler  Maker,  vol.  18,  no.  7,  July  1918, 
pp.  202-204,  6  figs.  Description  of  new  tools, 
machinery,  appliances  and  supplies  for  the 
boiler  shop  and  ot  improved  fittings  for 
boilers. 

Method  of  Determining  Row  of  Least  Effi- 
ciency in  Boiler  Seams.  D.  Shirrell.  Loco., 
vol.  9,  no.  2.  August  1918,  pp.  366-368.  1  flg. 
Offered  proof  that  the  least  efficiency — i.e., 
whether  this  least  efficiency  is  in  the  outer 
row  of  rivets  through  the  single  welt  or  in 
the  outer  row  of  the  double  welt,  depends 
upon  the  ratio  between  the  thickness  of  the 
boiler  shell  plate  and  the  diameter  of  the 
rivet. 

Condensers 

Getting  a  High  Vacuum  at  the  Turbine 
Exhaust.  Hartley  LeH.  Smith.  Elec.  Rv 
Jl..  vol.  52,  no.  3.  July  20,  1918,  pp.  99-101. 
Shows  how  faults  in  condenser  design  are 
being  overcome  and  emphasizes  some  funda- 
mental considerations. 

Recent  Developments  in  Condensers.  D 
W.  R.  Morgan.  Elec.  World,  vol.  72,  no.  5, 
August  3,   1918,   pp.   204-206,   4  flgs.     Neces- 


Reciprocating  Engines 

A  Uniflow  Engine  Installation.  Iron  & 
Coal  Trades  Rev.,  vol.  97,  no.  2629,  July  19, 
1918,  p.  53,  2  figs.  Description  of  two  500 
hp.  Robey  uniflow  steam  engines. 

Steam  Engine  Economy.  D.  Arnot.  Prac- 
tical Engr.,  vol.  57,  no.  1635,  June  27,  1918, 
pp.  304-305,  3  flgs.  Exposition  of  methods 
used  and  summary  of  results  obtained  in 
tests  on  several  types  of  engines.  (Con- 
cluded.) 

Steam  Traps 

Some  Notes  on  Steam  Traps.  Machy. 
Market,  no.  925,  July  26,  1918,  pp.  19-20,  4 
figs.  Expansive  traps  so  constructed  that 
the  amount  of  expansion  is  magnified  in  such 
a  way  that  the  trap  itself  can  be  made  con- 
siderably smaller.  (Continuation  of  a  serial.) 

Turbines 

Discussion  on  the  Stal-Turbine  (in  Jap- 
anese). Denki  Gakkwai  Zasshi,  no.  355, 
February   1918,   pp.    161-167. 

Small  Steam  Turbines.  J.  Humphrey. 
Iron  &  Coal  Trades  Rev.,  vol.  97,  no.  2629, 
July  19,  1918,  p.  53,  2  flgs.  Comments  on 
their  use   in   mines. 

Turbines  Furnish  Additional  Power.  Coal 
Industry,  vol.  2,  no.  8,  August  1918,  pp.  304- 
306,  1  flg.  How  the  exhaust  steam  from  a  re- 
ciprocating engine  may  be  utilized  to  fur- 
nish additional  power  through  a  turbine-gen- 
erator unit. 

Value  of  Stal-Turbine  as  Land  Electric 
Generator  (in  Japanese).  K.  Koyama. 
Denki  Gakkwai  Zasshi,  no.  355,  February 
1918.  pp.  215-231. 

2500  Up,  Rateau  Marine  Geared  Turbines. 
Engineer,  vol.  120,  no.  3263.  July  12,  1918. 
pp.  30-38,  8  flgs.  Illustrated  description  of 
turbines  and  gears. 

See  also  Cooling;  Engineering  Materials 
(Boiler  Plates);  Marine  Engineering  (Boil, 
ers) ;  Power  Plants  (Steam  Hydroelectric 
Plant)  ;  Railroad  Engineering,  Steam  (Super- 
heating);  Thermodynamics  (Latent  Heat  ot 
Steam). 


STEEL  AND  IRON 

Briquetting  Ores 

Present  Knowledge  and  Practice  in  Bri- 
quetting Iron  Ores.  Guy  Barrett  and  T.  B. 
Rogerson.  .'Automotive  Eng.,  vol.  3,  no  6 
July  1918,  pp.  261-263.  Methods  followed 
and  machines  used  in  briquetting  iron  ores 
and  diagrammatic  sketches  of  several  presses. 
(To  be  continued.) 

Electrical  Resistance  in  Steel 

On  the  Thermal  and  Electric  Conductiv- 
ities of  Nickel  Steels.  KotarO  Houda.  Sci- 
ence Reports  of  the  Tohoku  Imperial  Univ., 
vol.  7.  no.  1,  July  1918,  pp.  59-66.  2  figs. 
Investigation  of  Wiedmann-Franz'  law  estab- 
lishing  that   the  ratio   of   the  conductivities 
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of    two    substances    is    iudepeudeut    o£    their 
nature. 

The  ECEect  of  Annealing  on  the  Electrical 
Resistauce  of  Haraened  Carbon  Steels.  I.  P. 
Parl<hurst.  Jl.  Indus.  &  Eng.  Cliem.,  vol.  lU, 
no  7,  July  191S,  PV-  515-518,  3  hgs.  Inves- 
tigations showing  that  the  total  change  in 
lesislance  increases  with  the  carbon  content 
and  that  the  change  is  very  rapid  at  the 
beginning  of  annealing  but  becomes  slower  as 
the  resistance  decreases. 

Ferromanganese 

Liquid  l-'erronianganese  in  Steel  Making. 
Iron  Age.  vol.  102.  no.  4,  July  25,  1918,  pp. 
2US--'09  Advantages  over  using  the  solid 
alloy ;  type  of  melting  furnace ;  cost  and 
savings  by  one  American  steel  maker. 

Heat  Treatment 

Effect  of  Mass  on  Heat  Treatment.  E.  F. 
Law.  Mechanical  World,  vol.  63,  no.  163 1, 
May  17.  1918,  p.  238.  Abstract  of  a  paper 
read  before  the  Iron  &  Steel  Inst. 

Heat  Treatment  and  the  Hardening  and 
Tempering  of  Steel.  C.  A.  Edwards.  Can. 
Machy.,  vol.  20,  no.  i,  July  25,  1918,  pp. 
82-86,  17  figs.  Facts  relative  to  heat  treat- 
ing in  general  of  both  carbon  and  alloy 
steels.  From  a  paper  read  before  the  Man- 
chester Assn.  of  Engrs. 

Ingots 

On  the  Distribution  of  Temperature  in 
Steel  Ingot  During  Cooling.  Sezo  SaitO. 
Jl.  of  the  Soc.  M.  E.,  Tokyo,  vol.  21,  no.  51. 
May  1918,  pp.  15-30,  18  flgs.  Calculation  of 
the  distribution  of  temperature  in  cylindrical 
and  rectangular  ingots. 

Macrostructure  of  Steel 

Macrostructure  of  Steel  (La  macrostruct- 
ure de  racier).  A.  Portevin  and  V.  Bernai'd. 
Revue  de  Mfitallurgie.  year  15,  no.  3.  May- 
June  1918,  pp.  273-280,  44  figs.  Experi- 
mental determination  of  the  structure  of 
steel  by  means  of  the  Stead-Le  Chatelier 
reagent. 

Nicu  Steel 

Nickel  Copper — Nicu  Steel.  R.  W.  Leon- 
ard. Page's  Eng.  Weekly,  vol.  33,  no.  722, 
July  12.  1918,  p.  19.  Manufacture  of  nickel- 
copper  steel.  From  a  paper  presented  to  the 
Can.   Soc.  of  C.   E. 

Steel  Ingots 

Causes  of  Defects  in  Steel  Ingots.  J.  N. 
Kilby.  Iron  Age.  vol.  102,  no.  5,  August  1. 
1918,  pp.  266-269,  4  figs.  Benefit  of  lime  in 
acid  open-hearth  slags  and  the  saving  of 
manganese  ;  temperature  and  speed  of  pour- 
ing. I'"rom  a  paper  before  the  Iron  &  Steel 
Inst.,    London.    May    1918. 

Volume  Changes  of  Steel 

Expansion  Changes  in  Nickel-Steels 
(Changements  que  provoquent  dans  la  dilata- 
bilite  des  aciers  au  nickel  les  actions  ther- 
miques  on  mgchaniques).  Cb-Ed.  Uuillaume. 
Archives  des  Sciences  Physiques  et  Natur- 
elles,  vol.  45,  June  1918,  pp.  407-417,  2  flgs. 
Interpretation  of  experiments  performed  on 
different  specimens  of  nickel-steel  and  deter- 
mination of  the  change  produced  in  the  co- 
efficient of  expansion  of  these  alloys  by 
thermal   or   mechanical   agents. 

On  the  Slow  Contraction  of  Hardened  Car- 
bon Steels.  Tokujiro  Matsushita.  Science 
Reports  of  the  Tohoku  Imperial  Univ.,  vol. 
7,  no.  1,  July  191S,  pp.  43-52,  4  figs.  In- 
vestigation of  the  gradual  evolution  of  heat 
accompanying  the  contraction  of  bard  carbon 
steel. 

See  also  Electrical  Engineering  (Electric 
Furnace) ;  Forging  (Electric  Steel)  j  Ma- 
chine Shop  (Heat  Treating);  Military  Engi- 
neering   (Gun   Erosion). 


TESTING  AND  MEASUREMENTS 
Electrical  Measuring  Apparatus 


21.  May  27,  191S,  pp.  840-843.  Comparison 
of  the 'results  on  tne  hardness  of  materials 
of  construction  obtained  by  the  use  of  Bri- 
nells  ball  with  the  data  derived  by  other 
methods. 

Heat-Measuring  Instruments 

Uoquirements  in  Treating  Materials.  J.  F. 
Beall  Am.  Drop  Forger,  vol.  4.  no.  7,  July 
1918,  p.  283.  Development  of  heat-measur- 
ing instruments. 

Impact  Tests  of  Steel 

The  Tension.  Impact  and  Repeated  Impact 
Te'its  of  Mild  and  Hard  Steels.  Tsuruzo 
Matsumura.  Jl.  of  the  Soc.  M.  E..  Tokyo, 
vol  21,  no.  52,  June  1918.  pp.  1-11.  16  flgs. 
Result  of  comparative  tests  on  steel  bars  of 
various  grades   of  hardness. 

Refractometer 

A  Differential  Refractometer.  G.  A.  Shook. 
Louisiana  Planter  &  Sugar  Manufacturer, 
vol.  61,  no.  4.  July  27,  1918,  p.  58,  2  flgs. 
Attempt  to  develop  an  instrument  for  meas- 
uring the  difference  in  retractive  index  be- 
tween two   liquids. 

Sand 

Testing  Sand  for  Concrete.  Eng.  &  Cement 
World,  vol.  13,  no.  2,  July  15,  1918,  p.  70. 
Color  test  for  detecting  the  presence  in  sand 
of  organic  impurities  of  a  humus  nature 
which  would  render  concrete  unfit  for  use  in 
high-grade  work  such  as  is  required  in  roads, 
pavements  or  in   building  construction. 

Viscosity  Measurement 

Measurement  of  the  Viscosity  of  a  Fluid 
with  a  Galvanometer  (Application  du  galva- 
nometre  a  cadre  mobile  a  la  mesure  de  la 
viscosite  des  fluides).  Revue  Gto^rale  de 
lElectricitS.  vol.  3,  no.  26,  June  29,  1918,  p. 
938.  Additional  notes  on  the  method  of 
measuring  the  viscosity  of  a  liquid  by  com- 
parison to  the  viscosity  manifested  in  induc- 
tion phenomena  submitted  to  the  French 
Soc.  of  Physics  by  M.  A.  Guillet  and  pub- 
lished in  the  issue  of  May  1918. 

THERMODYNAMICS 

Heat  Transmission 

Heat  and  Heat  Transmission.  John  R. 
\llen.  Eng.  &  Contracting,  vol.  50,  no.  i, 
July  24.  1918,  pp.  79-80.  Constants  for 
heat  transmission,  heat  losses  from  infiltra- 
tion, radiation  and  radiators,  determining 
pipe  sizes.  From  a  paper  before  the  Am.  Soc. 
of  Heat.  &  Vent.  Engrs. 

Latent  Heat  of  Steam 

Regnaulfs  Latent  Heat  of  Steam  Investi- 
gations. Frank  B.  Asplnall.  Engineer,  vol. 
125,  no.  3260,  June  21,  1918,  pp.  525-527,  1 
fig.  A  careful  review  of  Regnault's  appa- 
ratus, his  fallacious  assumptions  and  his 
erroneous  conclusions. 

See  also  Potcer  Plants   (Piping). 


VARIA 


The  Temperature  Coefficient  in  Electrical 
Measuring  Apparatus  (El  coeflciente  de  tem- 
peratura  en  los  medidores  el^ctricos).  Bole- 
tin  de  la  Asociacion  .Argentina  de  Electro-  Lumber  Industry 
TScnlcos,  vol.  4,  no.  1,  January  1918,  pp. 
615-617.  Beginning  of  an  article  proposing 
the  adoption  of  several  tests  to  be  performed 
on  electrical  measuring  apparatus  in  order 
to  rate  their  accuracy. 


TIMBER  AND  WOOD 

Fireproofing  Wood 

Fireproofing  Mine  Shaft  of  the  Anaconda 
Copper  Mining  Co.  E.  M.  Norris.  Eng.  & 
Min.  Jl..  vol.  105,  no.  25.  June  22.  1918.  pp. 
1126-1127,  1  fig.  Fireproofing  mine  timbers 
by  a  cement  coating  on  the  timbers,  which 
had  been  covered  with  metal  lath.  Cement 
applied  with   cement  gun. 

Relative  Resistance  of  Various  Hard  Wood 
to  Injection  with  Creosote.  C.  H.  Teesdale. 
Railroad  Herald,  vol.  22.  no.  8,  July  1918, 
pp.  167-170.  1  fig.  Results  of  experiments 
made  at  the  Forest  Products  Laboratory, 
maintained  by  the  Forest  Service.  D.  S.  De- 
partment of  Agriculture,  in  cooperation  with 
the  University  of  Wisconsin. 


Hardness 

Notes  on  Testing  Hardness  of  Metals. 
J.  W.  Craggs.  Scientific  Am.  Supp.,  vol.  86, 
no.  2223,  August  10,  1918,  pp.  94-95.  Dis- 
cussion of  the  use  and  application  of  the 
methods  for  testing  hardness. 

Resistance  of  Materials  (Resistance  des 
MatSriaux).  H.  Le  Chatelier  and  A.  Bo- 
gitch.      AcadSmie   de    Sciences,    vol.    166,    no. 


The  Uses  of  Wood.  Hu  Maxwell.  Am. 
Forestry,  vol.  24.  no.  295.  July  1918. 
pp.  419-427.  Third  of  a  series  of  articles 
covering  the  processes  of  logging,  lumbering, 
transportation,  milling,  utilization  and  man- 
ufacture of   wood. 

Timber  Industry.  Percy  Groom.  Jl.  of 
the  Royal  Soc.  of  Arts,  vol.  66.  no.  3424. 
July  .T.  1918.  pp.  515-524.  Extent  to  which 
tecbnital  science  can  aid  in  promoting  the 
timber  industry  and  the  utilization  of  the 
timber  resources  of  the  British  Empire. 

See  also  Engineering  Materials  (Wood) ; 
Railroad  Engineering,  Steam  (Water  Tanks). 


Cascade    Method   of    Froth    Flotation.      W.  • 
A.  Fahrenwald.     Min.  &  Sci.  Press,  vol.  117, 
no.   3,  July  20,   1918,  pp.  87-88,  3   flgs.      De- 
scription of  a  new  experimental  method. 

Comparative  .\nalysis  of  Gravel  Screens. 
Raymond  W.  Dull.  Eng.  &  Contracting,  vol. 
50,  no.  3.  July  17.  1918,  pp.  62-(;4,  10  figs. 
Theoretical  comparison  of  the  etficiencies  of 
different  types. 

Economies  in  the  Use  of  Tin.  Metal  In- 
dustry, vol.  16,  no.  7,  July  1918,  pp.  307-308. 
Savings  found  in  babbitt  manufacture,  other 
alloy  castings  and  in  solder. 

Entire  Blast  Furnace  Plant  Salvaged. 
Iron  Age,  vol.  102,  no.  4,  July  25.  1918,  pp. 
197-199,  5  flgs.  War  time  economics  applied 
in  removal  of  a  Midland  stack  and  its  re- 
erection  at  Sault  Ste.  Marie. 

Evolutionary  Business  Principles.  L,  P. 
Alford.  Indus,  Management,  vol.  56,  no.  1, 
July  1918.  pp.  8-9.  Lay  the  basis  for  deter- 
mining the  proper  cost  of  a  commodity  with 
reference  to  the  rights  of  the  public. 

New  Contract  System  Which  Stimulates 
Efficiency  Gaining  Favor.  Henry  D.  Ham- 
mond. Eng.  News-Rec,  vol.  81,  no.  3,  July 
IS,  1918,  pp.  118-12U.  Percentage  and  fee 
forms  of  contract  which  shift  risks  to  owner 
and  make  certain  that  contractor  will  devote 
best  efforts  to  work. 

Perspective  Sketching  from  Orthographic 
Views.  Arthur  B.  Babbitt.  Mechanical 
World,  vol.  63.  no.  1637,  Mav  17,  1918,  pp. 
232-234.     (Continued.) 

Putting  Car  Wheels  Under  Shipbuilders. 
Elec.  Ry.  Jl..  vol.  52,  no.  5,  August  3,  191S, 
pp.  186-192.  3  flgs.  Work  of  the  Division  of 
Passenger  Transportation  and  Housing  of 
Emergency    Fleet   Corporation. 

Retrenchment  by  Reclamation.  Millard  F. 
Cox.  Ry.  Rev.,  vol.  62.  no.  24.  June  15. 
1918.  pp.  861-863,  6  figs.  Discussion  of 
economies   through   reclamation  of   materials. 

Steam  Ploughing  and  Cultivating  Equip- 
ment. Engineer,  vol.  125,  no.  3260.  June  21, 
1918,  pp.  527-530,  12  flgs.  A  review  of  early, 
and  description  of  modern,  equipment. 

The  .Advantages  of  the  Storage  of  Water. 
M.  C.  Whipple.  Fire  &  Water  Eng.,  vol.  64. 
no.  6,  -August  7,  1918,  pp.  94-95.  Extract 
from  a  paper  read  before  the  Convocation 
and  Four-day  School  of  Public  Health,  Bos- 
ton, Mass. 

The  Condensation  of  Zinc  from  its  Vapor. 
C.  H.  Fulton.  Trans.  Am.  Inst.  Min.  Engrs., 
no.  140.  August  1918,  pp.  1375-1394.  5  figs. 
Methods  of  investigating  the  distillation 
products  from  reduction  of  zinc  ore  and  of 
the  equilibrium  of  the  resulting  reaction  in 
temperature  range  of  condensation ;  requi- 
sites for  successful  condensation. 

The  Engineer's  Opportunities  in  Foreign 
Trade.  G.  .\.  Harris.  Monad,  vol.  3.  no.  8, 
August  1918,  pp.  12-14.  Extract  from  a 
paper  read  before  the  .\m.  Assn.  of  Engrs. 

The  Interest  of  American  Machinery  Man- 
ufacturers in  Russia.  Sterling  H.  Bunnell. 
Am.  Mach.,  vol.  49.  no.  4.  July  25.  1918,  pp. 
I557I57.  Outlines  the  conditions  in  Russia 
today  and  makes  suggestions  as  to  the  proper 
course  for  manufacturers  to  follow. 

The  Proper  Basis  for  a  Foreign  Trade. 
John  L.  Harrison.  Ry.  Age,  vol.  65.  no.  4. 
July  26,  1918,  pp.  183-185.  Some  views  by 
one  who  has  spent  several  years  in  Asiatic 
countries. 

The  Reform  of  British  Weights  and  Meas- 
ures. The  Monthly  Rev.,  vol.  26,  no.  6, 
June  1918.  pp.  99-101.  History  of  proposals 
for  the  adoption  of  the  metric  system  of 
weights  and  measures  in  the  United  King- 
dom, from  the  final  report  of  the  Committee 
on  Commercial  and  Industrial  Policy  After 
the  War. 

The  Ruth  Flotation  Machine.  Arthur  J. 
Hoskin.  Min.  &  Sci.  Press,  vol.  117,  no.  4, 
July  27.  1918.  pp.  119-121,  3  figs.  Illus- 
trated  description. 

Valuation  of  Public  Service  Property. 
A.  S.  B.  Little.  Gas  Age,  vol.  42.  no.  2, 
July  15,  1918,  pp.  57-59.  A  technical  dis- 
cussion of  theories  and  practices  employed 
in  flxing  values,  from  the  viewpoint  of  a 
State  Commission   engineer. 

Volume  of  Gas  in  High-Pressure  Tanks. 
J.  M.  Spitzglass.  Gas  Jl.,  vol.  143,  no.  2878, 
July  9,  1918.  p.  69.  Determination  of  a  rule 
to  find  the  volume  of  a  gas  at  high  pressure 
from  the  characteristic  gas  equation. 

Would  Rate  State  Highway  Contractors  on 
Past  Performance.  S.  E.  Fitch.  Eng.  News- 
Rec,  vol.  81,  no.  3,  July  18,  1918,  pp.  125- 
127.  Proposes  giving  contractor  part  of  sav- 
ing under  estimated  cost  and  advantage  in 
bidding  proportionate  to  speed  and  efficiency 
shown. 
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IN  an  aiUlress  delivered  in 
the  Engiiieering  Societies 
Building  on  May  28,  at  the 
kind  invitation  of  the  Engi- 
neering Foundation,  I  briefly 
sketched  "  The  War  Activities 
of  the  National  Research  Coun- 
cil." The  wide  scope  of  my 
subject,  calling  for  some  refer- 
ence to  the  work  of  the  Council 
in  the  various  branches  of  the 
physical  and  biological  sciences, 
as  well  as  in  agriculture,  medi- 
cine, and  other  arts,  forced  me 
to  touch  very  lightly  upon  en- 
gineering. I  therefore  beg  per- 
mission to  return  to  this  phase 
of  the  subject  in  the  present 
paper. 

As  shown  in  the  address  just 
cited,  the  charter  membershii) 
of  the  National  Academy  of  Sciences,  constituted  in  the  midst 
of  the  Civil  War,  comprised  a  notable  group  of  engineers. 
Indeed,  engineering  was  the  only  one  of  the  arts  rejiresented 
in  the  Academy,  which  based  its  elections,  then  as  now,  upon 
creative  work  and  original  contributions  to  knowledge.  The 
war  was  the  immediate  stimulus  that  led  to  the  establishment 
of  the  Academy,  but  the  published  opinions  of  well-known 
visitors  from  abroad  indicate  that  there  was  urgent  need  for 
such  a  body  in  this  countrj'. 

De  Tocqueville,  in  a  chapter  entitled  "  How  the  example  of 
the  Americans  fails  to  prove  that  a  democratic  people  cannot 
possess  aptitude  and  taste  for  science,  literature  and  art," 
wrote  in  1840  as  follows :  "  It  must  be  admitted  that  among 
the  civilized  peoples  of  our  time  there  are  few  in  which  the 
higher  sciences  have  made  less  progress  than  in  the  United 
States."  "  This  he  attributed  to  our  Puritan  origin,  our  pur- 
suit of  the  wealth  which  is  so  easily  acquired  in  a  new  country, 
and  our  dependence  upon  England  for  intellectual  things.  "  I 
consider  the  people  of  the  United  States  as  that  portion  of 
the  English  people  which  is  charged  with  the  exploitation  of 
the  forests  of  the  new  world,  while  the  rest  of  the  nation, 
enjoying  more  leisure  and  less  preoccupied  with  the  material 
needs  of  life,  may  devote  itself  to  thought  and  to  the  develop- 
ment of  the  human  mind  in  every  field."  " 

But  although  he  regarded  the  United  States  as  exceptional, 
he  fancied  that  he  recognized  in  all  democracies  conditions  of 
disturbance  and  unrest  which  leave  little  opportunity  for  the 
quiet  and  repose  essential  to  the  cultivation  of  science. 
These  he  carefully  distinguished,  however,  from  great  upheav- 
als of  the  body  politic.  "  When  a  violent  revolution  occurs 
among  a  highly  civilized  people,  it  cannot  fail  to  give  a  sud- 
den impulse  to  feeling  and  imagination." '     Thus  the  French 
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achieved  their  highest  development  in  science  soon  after  the 
revolution  of  1789. 

In  1863,  when  the  National  Academy  was  incoi-porated,  De 
Tocqueville  would  probably  have  considered  our  intellectual 
dependence  upon  England  to  be  materially  less  than  at  the  time 
of  his  visit  to  the  United  States,  thirty  years  earlier.  Doubt- 
less he  would  have  attributed  the  improved  condition  of  Ameri- 
can science  to  the  effect  of  the  Civil  War,  and  the  considerable 
increase  in  wealth  and  leisure.  In  1873,  if  we  may  judge  from 
TyndaU's  remarks  in  the  concluding  lecture  of  his  American 
series,  European  opinion  saw  hope  for  the  future  of  science  in 
the  United  States,  but  recognized  few  important  accomplish- 
ments. "  If  great  scientific  results  are  not  achieved  in  America, 
it  is  not  to  the  small  agitations  of  society  that  I  should  be 
disposed  to  ascribe  the  defect,  but  to  the  fact  that  the  men 
among  you  who  possess  the  endowments  necessary  for  pro- 
found scientific  inquiry  are  laden  with  duties  of  administra- 
tion, so  heavy  as  to  be  utterly  incompatible  with  the  continuous 
and  tranquil  meditation  which  original  investigation  de- 
mands." ''  At  this  time  Henry  was  secretary  of  the  Smith- 
sonian Institution,  Barnard  was  president  of  Columbia  College, 
and  Rogers  was  president  of  the  Massachusetts  Institute  of 
Technology.  There  was  thus  some  justification  for  TyndaU's 
remark,  though  the  amount  of  scientific  research  in  progress 
was  much  larger  than  one  would  infer  from  his  statement  of 
the  case.  Moreover,  though  deprived  by  other  duties  of  the 
privilege  of  personal  work  in  the  laboratory,  these  very  men, 
charter  members  of  the  National  Academy,  were,  nevertheless, 
laying  the  foundations  of  science  in  America.  By  uniting  in 
one  national  body  the  representatives  of  research  in  both 
science  and  engineering  they  set  an  example  which  their  suc- 
cessors should  keep  steadily  in  view. 

The  half  century  which  elapsed  before  the  United  States 
was  again  stirred  to  its  depths  by  another  great  war  was  a 
time  of  specialization,  both  at  home  and  abroad.  Once  fairly 
launched,  both  science  and  the  arts  made  rapid  progress,  but 
they  inevitably  grew  apart.  Indeed,  the  tendency  toward  spe- 
cialization which  divided  the  arts  from  the  sciences  also  sep- 
arated the  sciences  into  many  distinct  groups  and  split  the  arts 
widely  asunder.  Thus  in  engineering  many  societies  were 
organized,  first  those  comprising  the  major  fields  of  civil,  me- 
chanical, mining  and  electrical  engineering,  subsequently  those 
dealing  with  the  special  problems  of  naval  architecture,  il- 
lumination, refrigeration,  and  stiU  more  narrowly  limited 
branches.  At  the  same  time  numerous  major  and  minor  so- 
cieties were  formed  in  the  general  field  of  medicine;  others 
marked  out  sjjecial  territories  in  the  name  of  agriculture, 
forestry  and  fisheries;  and  the  process  of  subdivision  and 
separation  stiU  goes  on. 

It  is  plain  that  these  effects  of  specialization,  while  natural 
and  essential  elements  in  the  development  of  science  and  the 
arts,  involve  certain  consequences  which  are  far  from  advan- 
tageous. The  underlying  motive  of  the  investigator,  to  ad- 
vance knowledge  and  to  improve  practice  through  the  utiliza- 
tion of  new  ideas,  is  common  to  all  fields  of  action.  His  point 
of  view  is  much  the  same,  whether  his  problems  be  those  of  the 
biologist  or  the  engineer.  Moreover — and  this  is  a  matter  of 
prime  importance — the  principles  and  methods  of  research 
developed  in  one  field  may  be  equally  applicable  in  another. 
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Thus  there  is  an  essential  solidarity  of  research  which  should 
bi'iiig  into  active  cooperation  the  men  engaged  in  all  of  its 
various  branches.  Recent  experience,  both  in  peace  and  war, 
has  shown  how  efEectively  the  physicist  and  chemist  can  join 
forces  with  the  engineer:  in  fact,  how  men  drawn  from  the 
most  diverse  fields  can  utilize  their  varied  experience  to  com- 
mon advantage. 

The  remarkable  development  of  engineering  iu  the  United 
States  is  indicated  by  the  success  of  the  four  great  national 
societies,  which  aggregate  more  than  30,000  members.  Nine- 
tenths  of  the  work  of  the  engineer  is  organization  and  con- 
struction rather  than  research.  "While  the  chief  interests  of 
the  national  societies  thus  lie  in  other  fields,  the  importance 
of  research  is  such  as  to  demand  a  large  measure  of  support 
from  each  of  them.  Moreover,  great  benefit  will  result  from 
a  joint  effort,  involving  the  cooperation  of  the  national  engi- 
neering societies  with  the  National  Academy  of  Sciences  in  a 
new  and  powerful  movement  to  promote  research  in  every 
braneh  of  science  and  the  arts.  The  establishment  of  the  Na- 
tional Research  Council,  and  the  duties  laid  upon  it  by  the 
President  in  his  recent  Executive  Order,  plainly  indicate  the 
steps  to  be  taken. 

It  is  natural  that  the  first  effective  contact  between  the  Na- 
tional Academy  of  Sciences  and  the  national  engineering  so- 
cieties should  have  been  established  through  the  Engineering 
Foundation,  endowed  by  Mr.  Ambrose  Swasey,  Past-President 
Am.Soc.M.E.,  a  mechanical  engineer  who  has  contributed 
greatly  to  the  progress  of  astronomy  through  the  perfection 
of  the  powerful  telescopes  built  by  the  firm  of  "Warner  and 
Swasey.  It  is  equally  natural  that  the  engineers  who,  with 
Mr.  Swasey,  took  leading  parts  in  the  movement  toward  a 
consolidation  of  interests  were  also  men  fitted  by  experience 
to  appreciate  both  sides  of  the  question.  The  National  Acad- 
emy owes  a  special  debt  of  gratitude  to  Mr.  Gano  Dunn, 
Mem.Am.Soc.M.E.,  who  immediately  grasped  the  purpose  in 
view  and  has  worked  unceasingly  toward  its  accomplishment. 
Though  prevented  by  his  heavy  responsibilities  as  a  construc- 
tion engineer  from  conducting  research  in  a  professional  way. 
Mr.  Dunn's  private  activities  as  an  investigator  are  well 
known  to  his  friends,  who  therefore  understand  how  whole- 
heartedly he  has  devoted  himself  to  the  task  of  breaking  down 
the  artificial  barriers  between  the  engineer  and  the  man  of 
science.  Others  who  were  most  active  in  the  initiation  of  the 
movement,  including  particularly  Colonel  Carty  and  Dr. 
Pupin,  also  combine  experience  in  research  with  exceptional 
capacity  as  engineers.  "With  their  effective  aid,  and  with  the 
active  support  of  the  officers  of  the  Engineering  Foundation 
and  those  of  the  national  societies,  the  difficulties  of  the  initial 
steps  were  soon  removed  and  the  way  was  prepared  for  the 
intimate  cooperation  subsequently  realized. 

The  National  Academy,  probably  because  of  the  general 
tendency  toward  separate  development  of  the  arts  and  sciences 
already  mentioned,  failed  to  maintain  on  its  rolls  the  same 
percentage  of  engineers  with  which  it  originally  set  out.  At 
the  annual  meeting  in  April  1916,  however,  the  following  reso- 
lution, presented  by  the  Council,  was  adopted  by  the  Academy : 

That  the  Council  express  to  the  Academy  the  opinion  that  it  is 
desirable  that  a  section  of  engineering  be  developed  which  shall 
include  men  who  have  made  original  contributions  to  the  science 
or  art  of  engineering ;  that  to  this  end  the  Council  suggests  to  the 
Academy  that  the  present  section  of  physics  and  engineering  be 
designated  the  section  of  physics,  and  that  the  Council,  under  the 
authority  granted  by  section  4,  article  4,  of  the  constitution, 
nominate  to  the  Academy,  after  inviting  suggestions  from  the 
members  of  the  Academy,  two  or  three  engineers  each  year  until 
such  time  as  it  shall  seem  advisable  to  establish  a  separate  section 


of  engineering,  .*iny  engineers  elected  as  the  result  of  such  nomiua- 
lions  being  in  the  meantime  assigned  to  that  one  of  the  existing 
.sections  to  which  their  work  is  most  closely  related. 

Since  that  time  six  eminent  engineers  have  Ijeen  elected  to 
membership  in  the  Academy,  and  the  Section  of  Engineering 
will  soon  be  established. 

Another  means  of  connection  between  the  Academy  and  the 
engineering  profession  was  initiated  at  the  same  meeting.  Our 
relations  with  Germany,  after  repeated  submarine  attacks  on 
merchant  ships,  were  in  a  state  of  high  tension,  and  the  need 
of  some  preparation  for  coming  war  was  plainly  evident.  The 
Academy's  offer  of  service  to  the  President  was  at  once  ac- 
cepted, and  the  National  Research  Council  was  formed,  at  the 
President's  request,  for  the  purpose  of  federating  the  research 
activities  of  the  country.' 

The  first  duty  laid  upon  the  National  Research  Council  by 
President  "Wilson  in  his  Executive  Order  of  May  11,  1918, 
reads  as  follows : 

1  In  general,  to  stimulate  research  in  the  mathematical,  physical 
;ind  biological  sciences,  and  in  the  application  of  these  sciences  to 
i-ngineeriug,  agriculture,  medicine  and  other  useful  arts,  witn  the 
object  of  increasing  knowledge,  of  strengthening  the  national  de- 
fense, and  of  contributing  in  other  ways  to  the  public  welfare. 

This  definition  of  the  scope  of  the  Council  indicates  its  pur- 
pose to  give  equal  attention  to  research  in  all  branches  of 
science  and  the  arts.  The  Council  fully  recognizes  the  solidar- 
ity of  research  to  which  reference  has  already  been  made,  and 
its  efforts  will  be  directed  to  promoting  the  closest  cooperation 
between  investigators  in  every  field.  It  should  be  clearly  un- 
derstood that  the  National  Research  Council  was  not  organized 
as  an  independent  body,  but  as  a  means  of  federating  existing 
research  agencies. 

War  Duties 

It  is  a  matter  of  prime  importance  that  in  all  researches- 
bearing  on  the  war  the  scientific  and  technical  societies  of  the 
entire  country  should  work  in  close  cooperation,  both  to  avoid 
unnecessary  duplication  and  to  insure  the  utilization  of  all 
ideas  and  facilities  available  for  the  solution  of  the  most  difii- 
cult  problems.  The  National  Research  CouncO  affords  the  nec- 
essary means  of  bringing  representatives  of  these  bodies  to- 
gether and  into  contact  with  the  various  technical  bureaus  of 
the  Army  and  Navy  and  other  departments  of  the  Government. 
The  advantages  afforded  by  the  Research  Information  Service, 
and  the  other  facilities  for  international  cooperation  provided 
by  the  Council,  are  described  below.  Here  we  may  obsen^e 
how  some  of  the  work  in  engineering  is  conducted. 

The  appointment  of  Mr.  Gano  Dunn  as  chairman  and  Dr. 
W.  F.  Durand  as  vice-chairman  of  the  Council's  first  Engi- 
neering Committee  insured  that  its  work  would  be  ably  di- 
rected. Mr.  Dunn's  engineering  duties  made  it  necessary  for 
him  to  retain  his  headquarters  in  New  York,  but  his  close  con- 
tact with  the  Engineering  Foundation  and  the  national  so- 
cieties proved  very  advantageous.  His  activities,  in  fact,  led 
directly  to  the  Council's  first  step  in  securing  general  coopera- 
tion in  the  organization  of  researches  bearing  on  the  submarine 
problem.  In  the  initiation  and  development  of  many  other 
undertakings  he  played  an  equally  important  part.  Dr.  Du- 
rand's  joint  duties  in  Washington,  as  vice-chairman  of  the 
Engineering  Committee  and  as  chairman  of  the  National  Ad- 
visory Committee  for  Aeronautics,  gave  him  opportunity  for 
valuable  work  in  the  organization  and  conduct  of  many  in- 
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vestigations  of  an  engineering  nature.  When  the  Research 
Information  Committee  was  established,  Dr.  Durand's  qualifi- 
cations for  the  position  of  scientific  attache  and  representa- 
tive of  the  Research  Council  in  Paris  were  so  exceptional  that 
he  was  transferred  to  this  important  post. 

As  a  typical  illustration  of  the  work  of  the  Engineering 
Committee,  we  may  mention  the  organization  and  activities 
(if  the  special  Sub-Committee  on  Protective  Body  Armor,  which 
includes  in  its  membership  the  curator  of  arms  and  armor 
I  if  the  Metropolitan  Museum  of  Art,  representatives  of  the 
(Ordnance  Department  of  the  Ai-my,  well-known  metallurgists, 
and  several  able  engineers  experienced  in  different  fields.  The 
close  cooperation  of  this  sub-committee  with  the  Ordnance  De- 
partment enabled  it  to  carry  on  its  work  very  effectively,  and 
to  make  all  necessary  tests  of  the  special  t3'pes  of  helmets  and 
body  armor  that  were  devised.  The  form  of  the  helmet  was 
materially  influenced  by  the  extensive  knowledge  of  ancient 
armor  possessed  by  Dr.  (now  Major)  Bashford  Dean,  who 
also  went  to  France  to  familiarize  himself  with  conditions  of 
trench  warfare.  The  value  of  this  experience  has  been  abun- 
dantly proven  by  the  tests  to  which  the  helmets  have  recently 
been  subjected.  The  metallurgical  experiments  were  carried 
out  in  Dr.  Howe's  own  laboratory'.  The  results  of  the  sub- 
committee's work  promise  to  be  of  great  practical  importance 
in  the  protection  of  our  troops. 

Another  illustration  of  the  work  of  the  Engineering  Com- 
mittee, which  unfortunately  cannot  be  given  in  detail  because 
of  the  confidential  nature  of  the  problem,  is  the  development 
of  a  special  form  of  gun  for  the  Ordnance  Department  of  the 
Army.  This  involved  the  cooperation  of  several  engineers, 
machine  designers  drawn  from  universities  and  other  organiza- 
tions, ordnance  experts,  and  manufacturing  establishments. 

Without  going  into  further  details  of  many  other  research 
problems  studied  by  the  Engineering  Committee,  we  may  now 
turn  to  the  work  of  the  recently  organized  Engineering 
Division,  which  the  natural  development  of  the  work  of  the 
Research  Council  has  brought  into  existence.  The  constantly 
increasing  demands  upon  Mr.  Gano  Dunn's  time  resulting  from 
the  large  war  contracts  upon  which  his  firm  is  engaged,  and 
the  departure  of  Dr.  Durand  for  France,  made  it  necessary  to 
select  new  oflicers  to  carry  on  the  engineering  work  in  Wash- 
ington. Dr.  Henry  M.  Howe  was  accordingly  made  chairman, 
and  Mr.  W.  J.  Lester  vice-chairman  of  the  Engineering  Divi- 
sion, the  purpose  of  which  is  described  in  the  following 
excerpt  from  the  remai'ks  of  Dr.  Howe  at  the  first  meeting  of 
the  Advisory  Committee  of  the  Division. 

After  referring  to  the  establishment  of  the  National  Re- 
search Council,  and  speaking  of  its  general  purposes.  Dr.  Howe 
went  on  to  describe  the  object  of  the  meeting: 


It  is  to  consider  how  we  may  best  carry  out  this  general  purpose 
of  "  coordinating  the  scientific  resources  o£  the  entire  country,"  as 
regards  engineering  and  how  we  may  best  "  secure  the  coiiperation 
of  all  engineering  agencies  in  which  research  facilities  are  avail- 
able "  that  you  have  been  called  together.  We  are  asked  to  do 
something  wholly  new,  and,  by  the  intentional  hreadth  of  our 
charter,  we  are  in  effect  told  to  devise  wnys  of  doing  it.  We  have 
a  free  hand. 

Let  me  tell  you  what  plans  we  have  already  made  in  this  earl.y 
and  formative  stage  of  our  growth :  Our  most  pressing  duty  is 
to  help  the  existing  governmental  agencies  in  every  possible  way 
to  win  the  war,  taking  the  attitude  that,  however  perfect  their 
several  organizations,  after  all  they  are  finite,  that  is,  limited, 
whereas  the  demands  which  the  most  rapid  possible  development 
of  our  military  strength  makes  on  them  are  unlimited.  We  there- 
fore seek  and  welcome  ways  of  helping  them.  In  general  our 
natural  functiou  here  has  been  to  develop  ideas,  often  initially 
nebulous,  tar  enough  to  make  their  usefulness  clear  to  the  military 


authorities,  using  this  term  broadly  to  include  the  land,  sea,  and 
air  forces,  and  then  to  leave  the  active  production  to  them.  In 
many  cases  our  work  is  conhned  strictly  to  perfecting  the  design, 
in  other  cases  models  have  to  be  made.  In  this  way  the  Division 
of  Physics  has  developed  a  great  number  of  very  important  in- 
struments and  devices  relating  to  submarine,  subterranean,  air- 
craft, and  other  matters,  and  the  Division  of  Medicine  and  Related 
Sciences,  besides  organizing  many  researches  in  medicine,  has 
developed  a  system  of  psychological  tests  which  have  been  adopted 
in  the  Army  for  both'  officers  and  privates. 

Our  own  division  has  already  formed  five  sections, — on  mechan- 
ical engineering  under  Mr.  W.  J.  Lester,  prime  movers  under 
Prof.  Lionel  S.  Marks,  Mcm.Am.Soc.M.E.,  metallurgy  under  Dr. 
Bradley  Stoughton,  Mcm.Am.Soc.M.E.,  electrical  engineering  under 
Dr.  Stoughton  and  Prof.  0.  A.  Adams,  Mcm.Am.Soc.M.E.,  and 
military  "  tanks,"  and  we  ask  your  advice  today  about  forming 
others  on  ordnance,  clearing  house,  and  the  fatigue  of  metals.  The 
National  Advisory  Committee  for  Aeronautics  acts  as  our  section 
on  aircraft.  Our  section  on  metallurgy  has  two  important  com- 
mittees, on  helmets  and  on  body  armor  under  Major  Bashford 
Dean,  and  on  smelting  ores  of  manganese  under  Mr.  J.  E.  Johnson, 
Jr.,  Mem.Am.Soc.M.E. 

How  we  may  "  secure  the  cooperation  of  engineering  agencies." 
as  President  Wilson  wishes,  is  illustrated  first  by  our  working 
in  close  cooperation  with  the  Bureaus  of  Mines  and  Standards, 
the  latter  of  which  has  placed  a  laboratory  at  my  disposal,  and 
second  by  our  research  on  the  saving  of  manganese  in  steel  making 
by  replacing  it  in  part  with  deoxidizing  agents. 

Here  the  deoxidizing  agents  used  must  bear  such  a  ratio  to 
each  other  that  the  sum  of  the  resultant  oxides  will  be  fusible  at 
the  steel-making  temperature,  and  hence  will  coalesce  and  rise  to 
the  surface  by  gravity  instead  of  remaining  entangled  in  the  steel 
to  its  great  harm.  But  before  we  can  do  this  we  must  learn  what 
the  fusible  combinations  of  the  oxides  of  available  deoxidizing 
agents  are.  To  this  end  we  have  secured  the  cooperation  of  the 
Geophysical  Laboratory,  whose  Dr.  R.  B.  Sosman  is  one  of  the 
first,  if  not  the  first,  authority  on  this  subject,  to  select  the  most 
promising  field,  and  we  are  now  seeking  the  cooperation  of  a  large 
number  of  laboratories,  industrial,  educational,  and  governmental, 
in  determining  the  actual  melting  points  of  large  numbers  of  these 
combinations  of  oxides.  We  thus  seek  a  truly  scientific  solution 
of  the  problem  instead  of  one  by  trial  and  error.  Here  we  may 
have  as  many  as  twenty  separate  institutions  collaborating  on  this 
one  problem,  with  corresponding  saving  of  time. 

It  is  to  be  hoped  that  our  present  cooperation  with  the  Bureaus 
of  Standards  and  Mines  may  be  matched  by  like  cooperation  with 
the  Naval  Consulting  Board,  whose  important  work  of  sifting  out 
the  promising  inventions  from  the  great  mass  submitted  to  it  seems- 
to  be  well  complemented  by  our  natural  work  of  developing  prom- 
ising ideas. 

Dr.  Howe  then  discussed  the  question  of  the  men  needed  and 
the  expenses  involved  in  the  proposed  work.  The  Engineering 
Division  of  the  Research  Council  already  has  $30,000  available 
for  its  office  and  organization  expenses  during  the  current  j'ear, 
and  additional  funds  will  probably  become  available  in  the 
near  future. 

Since  that  meeting  the  work  of  the  Sections  on  Mechanical 
Engineering  and  on  Metallurgy  has  developed  rapidly.  The 
former  has  taken  over  the  laboratories  and  machine  shop  of 
the  Carnegie  Institution  at  Pittsburgh  so  as  to  control  the  con- 
struction of  the  devices  which  it  is  perfecting.  Through  its 
Committee  on  Fatigue,  under  the  chairmanship  of  Prof.  H.  E. 
Moore  of  the  University  of  Illinois,  it  has  begun  the  systematic 
study  of  fatigue  phenotnena,  having  especially  in  view  the 
requirements  of  aircraft  crankshafts  and  welded  ship  plates. 
It  has  brought  the  development  of  two  special  types  of  guns 
so  far  that  one  is  now  ready  for  firing,  while  the  other  will 
probably  be  fired  before  this  paper  is  in  print.  Beyond  this 
it  is  actively  developing  ten  devices,  a  special  gun  for  use  in 
aircraft,  a  special  mechanism  for  controlling  it,  a  new  control 
for  aircraft,  aircraft  fuel,  tanks  of  various  types,  mechanism 
for  controlling  trucks,  a  new  type  of  tractor,  special  telescopes, 
special  balloons,  parachutes,  and  a  new  ty])e  of  aircraft  engine. 
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The  work  of  the  Section  on  Metallurgy  promises  to  develop 
chiefly  through  the  creation  and  direction  of  committees  which 
shall  mobilize  the  latent  skill  and  patriotism  in  the  metal- 
lurgical works  themselves  and  in  their  laboratories,  metal- 
lurgical, chemical  and  mechanical,  and  in  the  laboratories  of 
our  institutions  of  learning.  Thus  in  addition  to  the  com- 
mittees mentioned  by  Dr.  Howe,  this  Section  has  organized, 
under  the  chairmanship  of  Col.  W.  P.  Barba  of  the  Ordnance 
Department,  a  committee  containing  the  metallurgists  of  the 
great  ordnance  works,  Bethlehem,  Midvale,  Standard  and  the 
United  States  Steel  Corporation,  to  formulate  detailed  direc- 
tions for  the  procedure  in  making  and  treating  steel  ingots  for 
objects  needing-  the  very  best  quality,  such  as  cannon,  shells, 
armor  and  crankshafts.  Under  the  chairmanship  of  Dr.  George 
K.  Burgess,  of  the  Bureau  of  Standards,  it  is  now  organizing 
a  committee  to  develop  a  pyrometer  for  determining  the  tem- 
perature of  the  molten  steely  in  the  open-hearth  and  electric 
steel  processes.  Other  committees  with  aims  of  this  general 
class  are  projected. 

"Research  Information  Service 

The  organization  and  work  of  the  Research  Information 
Committee,  which  now  has  offices  in  Washington,  London, 
Paris,  and  Rome,  were  described  in  the  address  pre^dously 
cited.  The  subsequent  action  of  the  Secretary  of  War  in  is- 
suing the  following  general  order  to  all  scientific  and  technical 
bureaus  of  the  War  Department  has  led  to  an  important  ex- 
pansion of  the  work  of  the  Committee. 

1  The  Secretary  of  Wai-  directs  tlial  you  be  iufoi-nied  as  fol- 
lows : 

2  The  Research  Information  Committee  was  formed  to  establish 
machinery  by  means  of  which  the  general  staff  of  the  Army,  the 
various  bureaus  of  the  Army  and  Navy,  the  Scientific  Organiza- 
tions in  the  United  States,  who  are  working  on  problems  con- 
nected with  war  production  and  invention,  and  the  various  com- 
mittees of  the  Council  of  r'ational  Defense  charged  with  work  of 
this  nature,  may  be  put  in  touch  with  the  developments  and  ex- 
perimental work  being  carried  on.  not  only  in  this  oouutry.  but 
in  Europe,  and  kept  mutually  infoi-med  of  the  state  of  development 
of  work  of  this  nature. 

3  In  pursuance  of  the  order  of  the  Secretary  of  War  establish- 
ing this  Committee  and  in  order  effectively  to  do  this  work,  it  is 
vitally  necessary  that  the  utmost  of  cordial  cooperation  be  shown 
by  each  of  the  bureaus  and  committees  in  question  with  the  Re- 
search Information  Committee.  To  secure  this  the  following  is 
directed : 

o  All  Military  Bureaus  requiring  scientific  and  technical  informa- 
tion are  given  ofEcial  status  on  the  Research  Information  Com- 
mittee in   Washington,  D.   C. 

h  Representatives  of  Military  Bureaus  or  of  research  committees 
collecting  information  abroad  will  be  instructed,  by  their  chiefs, 
to  put  themselves  into  direct  relationship  with  the  joint  com- 
mittees of  the  Research  Information  Committee  sitting  in 
Paris  or  London,  or  later  in  Rome,  in  order  that  information 
be  at  once  dispatched  to  the  Research  Information  Committee 
at  Washington,  D.  C.  AH  communications  of  scientific  in- 
vestigations or  research  shall  be  routed  through  these  chan- 
nels, even  though  other  channels  are  employed  at  the  same 
time. 

c  Official  means  of  intercommunication,  such  as  memoranda,  bul- 
letins and  the  like,  between  Bureaus  of  the  Army  and  Com- 
mittees for  research  shall  be  developed  to  such  a  degree  of 
efficiency  by  the  Research  Information  Committee  that  the 
distribution  of  information  shall  be  practically  automatic. 

d  Before  sending  officers  or  civilians  abroad  for  investigation  work, 
all  Army  Bureaus  or  civilian  research  committees  shall  get  in 
touch  with  the  Research  Information  Committee  at  Wash- 
ington, D.  C,  for  information  and  guidance. 

c  The  present  method  of  routing  information  memoranda  for  file 
and  distribution  through  the  Military  Intelligence  Branch  will 
not  be  discontinued. 


/  You  will  immediately  notify  this  office  and  the  Research  In- 
formation Committee  of  the  name  of  tlie  officer  who  shall 
represent  your  Bureau  before  the  Research  Information  Com- 
mittee. 

By  order  of  the  Secretary  of  War: 

(Signed)  Paul  Giddings,  Adjutant  General. 

In  accordance  with  the  principles  embodied  in  this  order  of 
the  Secretary  of  War,  the  organization  of  the  Research  In- 
formation Service  has  been  expanded  to  include  official  repre- 
sentatives of  all  the  military  and  naval  bureaus,  together  with 
the  more  important  Government  civilian  bureaus  and  commit- 
tees. The  present  organization  of  the  Washington  and  foreign 
offices  is  given  below.  A  meeting  of  the  Washington  repre- 
sentatives was  held  on  August  29,  when  plans  for  perfecting 
the  operation  of  the  service  were  developed. 

PRESENT    ORGANIZATION     OF    RESEARCH     INFORMA- 
TION SERVICE 

Committee  in  Charge  : 

The    Chief   of   the    Military    Intelligence    Branch,    Brig.-Gen. 

Marlborough   Churchill. 
The    Director    of    Naval     Intelligence,     Rear-Admiral     Roger 

Welles. 
The  Chairman  of  the  National  Research  Council,  who  acts  as 

general  executive  officer  of  the  Information   Service. 

Washington  Branch  : 
Officers : 

Executive  Secretary,  Dr.  Graham  Edgar. 

Representative  of  Physics  and  Engineering, 

Representative  of  Chemistry  and  Chemical  Technology,  Dr. 
Graham  Edgar. 

Representative  of  Medicine  and  Related  Sciences,  Dr.  R.  M. 
Pearce. 
Representatives  of  Militarii  Bureaus: 

Division  of  Military  Aeronautics,  Capt.  A.  Ames. 

Military  Intelligence,  Capt.  P.  M.  Buck. 

Bureau  of  Ordnance,  Major  C.  J.  Brown. 

Quartermaster  General,  Major  W.  F.  Dodd. 

Office  of  the  Signal  Corps,  Capt.  G.  F.  Gray. 

Chemical  Warfare  Service,  Major  S.  P.  Mulliken. 

Tank  Corps,  Capt.  Phil  D.  Postou. 

Engineer  Corps,  Capt.  L.  D.  Rowcll. 

Office  of  Surgeon-General,  Col.  F.  F.  Russell. 

Bureau  of  Aircraft  Production. 
Representatives  of  Naval  Bureaus: 

Office  of  Naval  Intelligence,  Lieut.-Com.  H.  H.  Whittlesey. 

Bureau  of  Steam  Engineering,  Lieut.  M.  Pendleton. 

Bureau  of  Construction  and  Repair.  Capt.  W.  G.  Du  Bose. 

Operations — Aviation,  Ensign  A.  F.   Lippmann. 

Bureau  of  Ordnance,  Ensign  C.  L.  McCrea. 
Representatives  of  Civilian  Bureaus: 

War  Industries  Board. 

Bureau  of  Standards.  F.  J.  Schlink. 

Bureau  of  Mines,  Dr.  F.  G.  Cottrell. 

Bureaii  of  Chemistry,  Dr.  H.  D.  Gibbs. 

Explosives  Investigations  Committee,  Dr.  0.  E.  Munroe. 

Nitrate  Investigations  Committee,  Dr.  John  Johnston. 

National  Advisory  Committee  for  Aeronautics.  Dr.  W.   G. 
Sabine. 
Representatives  of  Foreign  Missions 

British  Embassy  and  War  Missions. 

French  Embassy  and  War  Missions. 

Italian  Embassy  and  War  Missions. 

Japanese  Embass.v  and  War  Missions. 

Canadian  War  Mission. 

IjOndon  Branch  : 

The  Military  Attache. 

The  Naval  Attache. 

Scientific  Attache,  Dr.  H.  A.  Bumstead. 

Engineering  Associate,  Dr.  S.  J.  Farnsworth. 

Chemical  Associate. 

Paris  Branch  : 

The  Military  Attache. 
The  Naval  Attache. 
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Scientific  Attache,  Dr.  W.  F.  Durand. 
Pliysics  Associate,  Dr.  K.  T.  Compton. 
Chemical  Associate. 
Medical  Associate.  Dr.  R.  G.  Perkins. 

Rome  Br.^nch  : 

The  Military  Attache. 

The  Naval  Attache. 

Scientific  Attache.  Mr.  S.  L.  G.  Knox. 

Physics  Associate,  Dr.  Edgar  Buckingham. 

Chemical  Associate.  Dr.  H.  S.  Washington. 

In  this  field  there  will  necessarily  be  close  cooperation  be- 
tween the  National  Research  Council  and  the  National  En- 
gineering Societies,  already  well  begun  through  the  acceptance 
of  the  offer  of  the  American  Society  of  Mechanical  Engineers 
referred  to  in  the  address  so  frequently  cited.  The  policy  of 
the  Information  Service  will  be  to  render  available  to  ac- 
credited persons  all  sources  of  information  relating  to  research, 
both  at  home  and  abroad.  Its  chief  function  at  present  will 
relate  to  the  war;  but  this  naturally  includes  extensive  duties 
of  an  industrial  nature,  in  addition  to  more  strictly  mili- 
tary and  naval  work.  Through  the  scientific  attaches  at  the 
various  embassies,  the  Army  and  Navy  Intelligence  Services, 
and  the  officers  of  the  scientific  and  technical  bureaus  of  the 
Government,  and  through  various  other  agencies  with  which 
the  National  Research  Council  is  in  touch,  a  large  collection 
of  valuable  information  is  being  brought  together  and  collated 
for  easy  reference. 

International  Cooperation  in  Research 

The  work^of  the  Research  Information  Service,  which  has 
already  led  to  the  establishment  of  the  position  of  Scientific 
Attache  by  the  State  Department,  is  part  of  an  extensive  plan 
for  international  cooperation  in  research  which  is  being  de- 
veloped by  the  National  Academj'  of  Sciences  and  the  National 
Research  Council.  A  detailed  plan  for  cooperation  among  the 
Allies  in  all  researches  bearing  on  the  war  has  been  prepared 
by  the  Council  of  the  National  Academy,  for  submission  at 
a  meeting  soon  to  be  held  in  London,  at  which  the  United 
States  will  be  represented  by  a  delegation  appointed  by  the 
National  Academy. 

It  is  evident  that  each  of  the  national  engineering  societies, 


in  addition  to  its  special  reasons  for  securing  effective  inter- 
national cooperation  in  its  particular  field,  has  broader  inter- 
ests that  necessarily  involve  joint  action  with  the  representa- 
tives of  other  branches  of  science  and  the  arts.  The  plan  pre- 
pared by  the  National  Academy  provides  a  means,  through  the 
Section  of  Foreign  Relations  of  the  National  Research  Council, 
by  which  such  joint  action  can  be  arranged  for.  While  the 
time  is  not  yet  ripe  to  enter  into  the  details  of  the  scheme,  it 
is  worthy  of  mention  here  because  of  its  bearing  upon  the  sub- 
ject of  this  paper. 

Industrial  Reseabch 

I  may  conclude  this  paper  with  a  brief  reference  to  the 
common  interests  of  the  national  engineering  societies  and  the 
National  Research  Council  in  the  promotion  and  organization 
of  industrial  research,  already  mentioned  in  my  New  York  ad- 
dress. The  members  of  the  Advisory  and  Active  Committees 
of  the  Industrial  Relations  Section  of  the  National  Research 
Council  dined  together  in  New  York  on  May  29.  Among  the 
speakers  who  strongly  emphasized  the  importance  of  promoting 
industrial  research  were  Hon.  Elihu  Root,  Mr.  Theodore  N. 
Vail,  Col.  J.  J.  Carty,  Mr.  Ambrose  Swasey,  Dr.  Henry  S. 
Pritchett,  Mr.  Pierre  S.  duPont,  Mr.  George  Eastman,  Mr. 
Arthur  H.  Fleming,  Dr.  L.  H.  Baekeland,  President  Richard  C. 
Maelaurin,  Dr.  M.  I.  Pupin,  and  Dr.  Willis  R.  Whitney.  Mr. 
Theodore  N.  Vail  was  elected  chairman  of  the  Advisory  Com- 
mittee, and  it  was  decided  to  organize  the  work  of  the  Section 
and  to  begin  the  publication  of  a  series  of  bulletins  on  the 
value  of  research  and  the  advantages  resulting  from  the  estab- 
lishment of  research  laboratories.  The  Active  Committee,  of 
which  Dr.  John  Johnston  is  chairman,  has  stimulated  the  or- 
ganization of  several  successful  conferences  on  research  in 
the  industries,  and  the  outcome  of  its  work  is  very  promising. 

Here  is  a  field  where  the  engineering  societies  and  the  Re- 
search Council  can  cooperate  to  special  advantage  through  the 
Engineering  Foundation,  which  is  already  taking  an  active 
part.  The  possibilities  of  developing  this  work,  through  the 
establishment  of  special  laboratories  and  by  other  means,  are 
obvious,  and  advantage  will  be  taken  of  the  present  exceptional 
opportunity  to  influence  favorably  the  industries  which  have 
hitherto  failed  to  ajipreeiate  the  value  of  research. 


THE   RELATIVE  CORROSION   OF  ALLOYS 

By   R.   B.   FEHR,^  DAYTON,  OHIO 


IN  order  that  the  results  obtained  by  different  experimenters 
may  be  comparable  and  lead  to  definite  conclusions  regard- 
ing laws  of  corrosion,  standards  should  be  adopted  in  re- 
gard to  such  matters  as  dimensions  of  specimens,  preparation 
of  surfaces,  amount  of  corroding  medium,  method  of  suspen- 
sion in  medium,  temperature,  access  of  light,  duration  of  test, 
diffusion,  cleaning  and  weighing  of  specimen,  method  of  ex- 
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vision. 


pressing  relative  corrosion,  and,  perhaps  most  important  of  all, 
the  nature  of  the  corroding  medium. 

The  ultimate  aim  should  be  to  devise  a  comprehensive  series 
of  tests  to  which  standard  specimens  of  materials  may  be  sub- 
jected, and  by  which  the  relative  corrodibilities  of  these  differ- 
ent materials  may  be  predicted  for  certain  service  conditions. 
A  great  amount  of  systematic  research  work  would  have  to  be 
done  before  a  satisfactory  set  of  standards  could  be  devised, 
but  the  problem  is  somewhat  simplified  by  the  fact  that  relative 
values  of  corrosion  are  desired  rather  than  absolute  values. 
Consequently,  it  will  probably  be  found  that  a  few  tests  will 
cover  in  a  qualitative  way  the  most  usual  conditions  that  are 
met  with  in  practice. 

One  of  the  most  important  factors  that  would  be  involved 
in  any  proposed  standard  method  is  the  time  element.     Al- 
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though  the  best  test  of  the  usef  uhiess  of  a  material  is,  of  course, 
the  actual  service  test  during  a  loug  period  of  time,  no  engineer 
would  think  of  building  a  machine  or  stracture  without  first 
making  strength  tests  of  samples  of  the  materials  used ;  and  in 
like  manner  he  would  prefer  to  have  some  comparatively  sim- 
ple means  for  determining  the  relative  corrosion  of  materials 
before  deciding  upon  the  best  one  to  use  under  the  particular 
conditions  involved,  without  having  to  wait  for  the  test  of 
time  on  his  completed  structure. 

To  meet  this  short-time  requirement,  various  so-called  "  ac- 
celerated "  corrosion  tests  have  been  devised,  the  principal  cor- 
roding media  being  sulphuric  acid  and  sea  water  or  other  salt 
solutions.  These  methods  have  met  with  much  opposition  for 
the  reason  that  they  do  not  imitate  and  therefore  cannot  in- 
tensify natural  corrosion  influences,  as  they  were  intended  to 
do.  The  results  thus  obtained  are  not  in  agreement  with  those 
obtained  under  practical  service  conditions.  This  is  not  sur- 
prising, for  it  is  now  becoming  generally  recognized  that  the 
relative  corrodibUities  of  different  materials  vary  with  the  na- 
ture of  the  con-oding  media.  What  may  be  highly  resistant 
under  one  set  of  conditions  may  be  highly  corrodible  under  a 
•lifferent  set  of  conditions. 

Since  accelerated  tests  are  not  regarded  as  trustworthy,  and 
also  since  long-time  tests  are  not  feasible,  it  becomes  necessary 
to  adopt  some  compromise  between  the  one-  or  two-hour  period 
of  accelerated  tests  and  the  many  years  of  the  actual  service 
tests.  Some  preliminary  tests  conducted  by  the  writer  led  to 
the  conclusion  that  trustworthy  results  could  be  obtained  with- 
in a  period  of  a  few  weeks,  provided  analytical  balances  were 
employed  and  the  same  care  exercised  as  in  quantitative  chem- 
ical analysis.  Of  course,  small  test  specimens  would  have  to 
be  employed.  The  objection  might  be  urged  that  small  speci- 
mens would  not  be  representative  of  the  material,  but  duplicate 
or  triplicate  samples,  combined  with  greater  unifoi-mity  of 
preparation  and  accuracy  in  weighing  would  more  than  offset 
this  nominal  disadvantage. 


Methods  Previously  Employed  for  Corrosion  Tests 

I 

Not  only  is  it  necessary  to  adopt  standard  methods  of  test- 
ing, but  it  is  equally  important  to  agree  upon  some  uniform 
method  of  expressing  the  results.  The  following  methods  have 
been  employed: 

a  Loss  of  weight  (specimens  of  practically  the  same  original 
weight) 

b  Per  cent  loss  of  weight 

c  Loss  of  weight  per  unit  area  of  exposed  surface 

d  Appearance  as  judged  by  the  naked  eye  or  lens. 

Methods  a,  h  and  c  are  satisfactory  if  the  conditions  of  test- 
ing are  exactly  the  same  within  exi)erimental  Innits  of  ac- 
curacy. Methods  a  and  c  do  not  give  correct  relative  values 
of  the  corrodibilities  of  materials  that  differ  appreciably  in 
density.  Method  b  does  not  have  this  objection,  but  like  a  it 
does  not  take  into  account  important  differences  in  the  ratios 
of  exposed  surface  to  volum  .  Method  d  is  merely  qualitative 
and  depends  upon  personal  judgment,  but  is  useful  for  cases 
of  unequal  corrosion,  or  pitting,  as  will  be  noted  later. 


Proposed  Method  foe  Indicating  Relati\'e   Corrodibility 

Although  ex-perimeuts  run  under  different  conditions  with 
respect  to  weight,  density  and  exposed  surface  of  the  speci- 


mens can  never  be  considered  strictly  comparable,  a  much  bet- 
ter measure  of  the  relative  corrodibilities  of  materials  can  be 
gained  by  applying  the  following  method  of  reasoning: 

Suppose,  by  way  of  example,  that  a  certain  corroding 
medium  gave  the  results  on  specimens  of  different  materials 
having  dimensions  as  noted  in  Table  1.  This  example  is  a 
somewhat  extreme  case,  but  it  sometimes  requires  an  extreme 
case  to  emphasize  a  point.  A  study  of  the  results  obtained 
by  the  three  methods  a,  b  and  c  is  interesting  in  that  they 
appear  to  indicate  four,  three,  and  two  different  values,  re- 
spectively, for  the  relative  corrodibilities,  whereas  in  reality 
the  four  materials  have  the  same  coiTodibility,  as  further  con- 
sideration will  easilv  show. 


table   1 


illustrative  corrosive  results  on  different 
materials 


M 

(6) 

(c) 

Spec- 

Weight. 

Volume, 

Surface. 

Sq. 

Loss, 

Loss. 

Loss, 

imen 

grams 

CO. 

sq.  cm. 

cm. /CO. 

gr. 

% 

gr./sq.cm. 

1 

15 

3 

75 

25 

1.5 

10.0 

0.020 

2 

15 

3 

150 

50 

3.0 

20.0 

0.020 

3 

30 

3 

150 

50 

6.0 

20.0 

0.010 

4 

30 

3 

300 

100 

12.0 

40.0 

0.040 

What  really  counts  in  corrosion  is  the  volume  of  material 
removed  in  a  given  period  of  time  on  each  unit  of  surface, 
and  not  the  loss  in  volume  per  unit  of  volume,  nor  the  loss  in 
weight  per  unit  of  surface,  etc.,  for  these  latter  methods  do 
not  take  into  account  the  differences  in  density  and  exposed 
surface  of  the  specimens,  which  differences  are  certainly  no 
fault  of  the  materials.  For  instance,  specimen  No.  2  has 
the  same  density,  but  twice  the  exposed  surface  of  No.  1.  If 
it  were  of  the  same  material  as  No.  1  it  would  be  expected 
to  lose  twice  the  weight,  and  yet  it  would  be  manifestly  unfair 
to  say  that  the  relative  corrodibilities  are  different,  as  indicated 
by  methods  «  and  h. 

Again,  No.  3  has  twice  the  density  of  No.  2,  and  if  it  had 
the  same  corrodibility  it  should  lose  twice  the  actual  weight, 
as  well  as  twice  the  weight  per  unit  of  surface.  Therefore, 
provided  all  other  conditions  were  the  same  in  these  cases,  the 
only  method  that  would  indicate  equal  corrodibility  would  be 
method  b,  on  account  of  the  cancelling  out  of  the  density 
factors. 

Obviously,  then,  none  of  the  methods  employed  thus  far 
indicates  the  true  relative  corrosion  values  for  specimens  of 
dift'erent  sizes  from  different  materials.  However,  if  the  re- 
sults obtained  by  method  b  in  Table  1  are  di\'ided  by  the  re- 
spective values  for  the  ratio  of  surface  to  volume,  the  results 
will  be  0.40  in  each  ease,  and  thus  a  true  measure  of  the  rela- 
tive corrodibility  is  obtained. 

The  algebraic  derivation  of  this  method  is  as  follows : 
Let    a  =  area  of  exposed  surface  of  test  specimen,  sq.  cm. 
V  =  volume  of  specimen,  cu.  cm. 
d  =  density  of  material,  grams  per  cu.  cm. 
u'  =  original  weight  of  specimen,  grams 
s  =  loss  in  weight  in  grams  by  method  ( a ) 
p  =  per  cent  loss  in  weight  by  method  ( b ) 
K  =  relative  corrosion  by  proposed  method,  per  cent  of 
cu.  cm.  per  sq.  cm.  of  surface. 


p  =  _  X  100 

10 
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d  d  „      , 

=  100  —  =  100  —  =  per  cent  loss  of  volume,  ■ 

w  V 

d 
since  the  volume  equals  weight  divided  by  density. 


■atio  of  surface  to  volume, 


and 


s  s 

p  d  V '  d 

_   =100  —  X  —  =100  —    =  per  cent  of  cu.  i-ni.  lost   |ier 

a  V  a  a 


sq.  cm.  of  surface.     Therefore. 

K  = 


that  is,  the  per  cent  loss  in  weight  is  to  be  divided  by  the  ratio 
of  surface  to  volume. 

These  values  of  K  will  then  represent  the  true  relative  cor- 
rodibilities  when  the  conditions  of  testing  are  the  same  except 
for  the  densities  and  dimensions  of  the  specimens.  But  finally, 
in  order  to  express  in  the  simplest  and  most  easily-  com- 
prehended manner  the  relative  values  of  different  materials  in 
regard  to  their  resistances  to  corrosion,  the  reciprocals  of  the 
K  values  should  be  taken  and  compared  with,  say,  the  highest 
one  which,  for  the  sake  of  comparison,  may  be  regarded  as 
having  a  corrosion  resistance  of  100  per  cent.  Thus,  if  ma- 
terials A,  B,  C,  and  D  have  values  for  K  of  5,  10,  15,  20, 
respectively,  the  reciprocals  or  resistances  to  corrosion  will  be 
0.2,  0.1,  0.067,  and  0.05,  while  the  relative  "  efficiencies "  of 
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and   25,   re- 


resistance   to    corrosion    will    be    100,    50, 
spectively. 

This  new  method  of  expressing  relative  corrodibilities  takes 
into  account  the  obvious  fact  that  corrosion  varies  directh'  as 
the  exposed  surface,  other  things  being  equal.  The  time 
element  cannot  be  involved  in  any  method  of  expressing  cor- 
rosion, for  it  is  a  well-established  fact  that  corrosion  does  not 
vary  directly  as  the  time,  since  the  first  layers  of  corrosion 
products  may  in  some  cases  inhibit,  and  in  other  eases,  ac- 
celerate, corrosion.  In  other  words,  the  duration  of  all  tests 
that  are  to  yield  comparative  results  should  be  a  constant 
quantity. 

A  Series  of  Comparative  Corrosion  Test.s 

It  is  believed  by  the  writer  that  careful  tests  of  different 
sizes  of  specimens  of  various  kinds  of  materials  run  under  like 
conditions  will  justify  the  above  proposed  method  of  ex- 
pressing the  results,  but  as  yet  no  such  series  of  tests  can  be 
offered.  Nevertheless,  it  may  Ije  of  interest  to  report  the 
results  of  a  series  of  tests  that  were  run  for  the  purpose  of 
ascertaining  the  consistency  of  results  that  could  be  obtained 
by  exposing  small-size  specimens  to  tap  water  and  solutions  of 
sea  salt  for  comparatively  short  periods  of  time.  These  tests 
are  to  be  regarded  as  preliminary,  and  therefore  the  arbitrary 
conditions  adopted  will  be  subject  to  such  future  modifications 
or  drastic  changes  as  inconsistencies  in  results  of  these  and  suc- 
ceeding series  of  tests  may  indicate. 

A  number  of  commercial  alloys  were  supplied  by  various 
manufacturers  who  were  interested  in  seeing  a  series  of  tests 
run  by  experimenters  who  had  no  interest  in  any  industrial 
concern.  The  analyses  of  these  alloys,  as  made  by  the  man- 
ufacturers, are  found  in  Table  2. 


The  alloys  were  supplied  in  the  form  of  %-in.  rolled  stock, 
which  was  turned  down  in  a  lathe,  and  from  which  were  cut 
disks  of  fairly  uniform  size.  A  V»-m.  hole  was  drilled  in  the 
center  of  each  specimen  in  order  that  a  glass  hook  could  be 
inserted  for  suspending  the  specimen  in  the  corroding  medium. 
All  the  specimens  were  first  roughly  polished  by  emery  cloth 
and  then  finished  to  uniform  surface  conditions  by  rouge  cloth. 
The  disks  were  then  washed  in  ether  to  remove  all  grease,  dried 
in  a  dessicator,  and  carefully  weighed  on  analytical  balances. 
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Fig.  1     OoBKOsioN  in  Tap  Water 

The  following  solutions  were  employed: 

1  Tap  water 

2  0.1  per  cent  sea-.salt  solution  (one  gram  of  sea  salt  per  liter 

of  tap  water) 

3  10  per  cent  sea-salt  solution  (100  grams  of  sea  salt  per  liter 

of  tap  water). 

TABLE  2     ANALYSES  OF  ALLOYS 


A 

B 

C 

D 

E 

F  . 

G 

Percentages 

Fp 

99.84 

2.30 

98.473 

98  697 

Trace 

67.406 

99.647 

c 

0  01 

0.78 

0  4.59 

0.19 

0.04 

Mn 

0.025 

IH-lM 

0  .594 

0.74 

1.35 

0  26 

Si 

0  005 

0 ,  0B5 

0.06 

0.184 
S  and 

0.01 

s 

0 .  U2.i 

0  055 

0  035 

1  P  less 

0  036 

r 

0 .  005 

0.013 

0.009 

than 
0.04  . 

0.007 

Cu 

0.05 

30  02 

S9-84 

Ni 

65 .  4S 

30.83 

AI 

9  96 

Ti 

0  02 
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The  tests  on  the  various  alloys  and  three  solutions  were  run 
simultaneously  with  duplicate  specimens.  A  150-c.c.  beaker 
filled  with  100  c.c.  of  the  corroding  solution  was  provided  for 
each  individual  specimen,  which  was  suspended  in  the  middle 
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of  the  solution  by  means  of  a  glass  hook  attached  to  a  short 
piece  of  wood  resting  on  top  of  the  beaker.  At  the  end  of 
the  one-day  (24-hour)  test  the  specimens  were  removed  from 
the  beakers,  soaked  for  several  hours  in  a  solution  of  am- 
monium citrate  in  order  to  remove  the  rust,  dried  and  care- 
fully weighed  to  determine  the  loss  in  weight.  The  specimens 
were  then  polished  so  as  to  have  new  surfaces,  cleaned,  dried 
and  weighed  for  the  succeeding  seven-day  test,  for  which  new 
solutions  were  employed.     This  procedure  was  maintained  for 


values  of  iiT  as  proposed  above,  for  the  reason  that  the  ratios 
of  the  surface  to  volume  were  practically  the  same,  the  average 
deviation  from  the  mean  being  only  4.6  per  cent.  In  Figs. 
4,  5  and  6  are  plotted  the  relative  eflSciencies  of  resistance  to 
corrosion  as  previously  explained  in  this  paper,  the  alloy 
marked  F  being  taken  as  the  100  per  cent  standard  in  this 
case.  Alloys  B  and  E  exhibited  such  a  slight  amount  of  cor- 
rosion that  they  could  not  very  well  be  used  as  a  basis  for 
comparison. 

Among  the  points  to  be  noted  as  a  result  of  these  tests  are 
the  following : 


60 
Time,   Oaus . 

Fig.  3     Corrosion  in  10  Per  Cent  Sea-Salt  Solution 

the  28-  and  105-day  tests.  In  all  cases  the  beakers  were  placed 
in  a  glass  case,  and  the  daily  maximum  and  minimum  tempera- 
tures were  observed. 

Results 

In  expressing  the  results  of  these  tests,  the  percentages  of 
loss  by  weight  were  plotted  in  Figs.  1,  2  and  3,  rather  than  the 
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Fig.   4     Relattve   Efficiencies   of   Corrosion   Resistance   in 
Tap    Water 

1  The  most  impressive  feature  as  seen  in  the  curves  of  Figs. 
1,  2  and  3  is  the  consistent  grouping  of  the  more  corrosive 
iron  and  steel  alloys  A,  C,  D,  and  G,  as  against  the  highly 
resistant  alloys  B,  E  and  F,  in  which  copper  and  nickel  are  the 
most  prominent  constitutents.  In  the  first  group  it  should  be 
noted  that  the  steel  C,  in  which  titanium  is  employed  as  a 
cleanser,  shows  considerably  less  coiTOsion  than  the  other  steels 
in  tap  water  and  weak  salt  eolutions.  In  the  second  group  the 
copper-nickel  alloy  B  was  in  most  cases  superior  and  in  no  case 
inferior  to  all  the  other  alloys.  This  was  the  only  alloy  that 
exhibited  its  original  appearance  after  being  cleaned  in  the 
ammonium  citrate  solution. 

2  Perhaps  the  next  most  impressive  fact  brought  out  by 
these  tests  is  the  decreased  corrosion  of  the  more  corrosive 
group  of  alloys  as  sea  salt  is  added  to  tap  water.  This  efEect 
is  not  observed  in  the  non-corrosive  group  of  alloys,  for  the 
reason  that  it  is  probably  masked  by  experimental  errors  in 
determining  the  very  slight  losses  in  weight.  This  decreased 
corrosion  with  increased  concentration  of  the  salt  solution  is 
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in  harmony  with  the  results  of  other  experimenters,  notably 
Friend  and  Bamet.' 

3  The  practically  pure  iron  A,  which  was  received  in  time 
for  only  the  105-day  test,  gave  very  disappointing  results,  since 
in  all  three  corroding  media  it  showed  practically  the  same 
corrosion  as  the  ordinary  carbon  steels,  D  and  G.  However, 
in  fairness  it  should  be  pointed  out  that  rust  may  either  ac- 
celerate or  inhibit  corrosion.     If  the  metal   is  homogeneous. 


themselves  with  regard  to  density  or  ratio  of  surface  to  volume, 
will  serve  to  give  a  much  better  basis  for  comparison  than  any 
other  method. 

5  The  relative  eflBciencies  of  corrosion  resistance  as  shown 
graphically  by  Figs.  4,  5  and  6  indicate  that  very  consistent 
results  can  be  obtained  by  the  method  of  testing  employed  in 
these  series,  when  the  duration  of  the  test  is  one  week  or  more 
for  the  more  corrosive  alloys  and  about  two  months  or  more 
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sound,  dense,  and  free  from  occluded  gases,  the  rust  will  prob- 
ably be  dense  and  closely  adherent  and  will  thus  offer  some 
degree  of  protection.  If  the  metal  is  non-homogeneous  and 
contains  a  considerable  amount  of  occluded  gases,  the  latter 
upon  escaping  will  cause  the  rust  to  become  spongy  and 
porous,  and  will  therefore  permit  the  electrolyte  to  come  more 
readily  into  contact  with  the  metal.  In  the  case  of  the 
practically  pure  iron  A  only  one  test  (105  days  long)  was  run, 
and  consequently  no  curve  of  results  could  be  obtained. 

4  A  study  of  the  data  points  to  the  conclusion  that  when  cor- 
rosion specimens  are  fairly  uniform  in  density,  area  of  ex- 
posed surface  and  volume,  the  method  of  expressing  the 
relative  corrosions  by  per  cent  loss  in  weight  gives  results  as 
consistent  as  those  obtained  by  the  newly  proposed  method,  for 
the  average  deviations  of  both  methods  are  practically  equal. 
It  should  be  kept  in  mind,  however,  that  the  use  of  the  new 
method,  in  cases  where  the  specimens  vary  considerably  among 


'  The  Corrosion  of  Iron  in  .Vqueous  Solutions  of  Inorganic  Salts, 
by  J.  Newton  Friend  and  Peter  C.  Barnet,  Journal  of  the  Iron  and 
Steel  Institute,  1915,  I,  p.  336. 


'W  60  60  100  120 

Tinne ,  Dai)Z. 
Fig.    (■>     Relative    Efficiencies   of   Corrosion    Resistance   in 
10  Per  Cent  Sea-Salt  Solution 

for  the  less  corrosive  alloys.  In  fact,  one  day  is  quite  suf- 
ficient to  classify  groups  of  alloys  in  the  order  of  their  eor- 
rodibility  for  such  corroding  media  as  will  cause  enough  loss 
in  weight  to  be  determined  by  analytical  balances.  Neverthe- 
less, before  any  final  conclusion  can  be  drawn  as  to  the  best 
method  of  testing  relative  corrosion,  a  vast  amount  of  work 
will  have  to  be  done,  especially  with  reference  to  the  results  of 
service  tests  as  compared  with  laboratory  tests  similar  to  those 
described  in  this  article.  For  the  present,  however,  it  seems 
proper  to  conclude  that  very  consistent  results  (at  least  among 
themselves)  can  be  obtained  by  using  small  specimens  and 
employing  refined  methods,  but  without  using  "  accelerating  " 
conditions. 
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RECOVERY  OF  GASOLINE  FROM  CASING-HEAD   AND 

NATURAL  GAS 

By  PAUL  DISERENS/  CINCINNATI,  OHIO 


CASING-HEAD  gasoline  is  gasoline  which  passes  off  in 
the  form  of  vapor  with  natui-al  gas  accompanying  the 
flow  of  an  oil  well,  where  oil  and  gas  are  found  in  the 
same  field.  In  many  localities  this  gas  is  wasted  because  of 
the  diflSculty  of  handling  it,  or  because  no  market  exists  for 
its  sale,  due  to  its  relatively  small  ^-olume.  Often,  however, 
the  recoverable  gasoline  in  the  gas  is  worth  as  much  as  20 
per  cent  of  the  oil  produced. 

The  practice  of  pumping  casing-head  gas  to  develop  a 
vacuum  on  the  well  and  thus  to  stimulate  the  flow  of  oil  is, 
at  this  time,  rapidly  increasing  and  it  is  where  this  is  done 
that  plants  for  the  recovery  of  casing-head  gasoline  are  most 
profitable.  In  some  fields,  particularly  California  and  Wyo- 
ming, gas  is  handled  which  comes  directly  from  the  wells 
under  rock  pressure  or  where  the  gas  comes  directly  from 
gas  wells.  Such  gas,  however,  yields  relatively  small  quanti- 
ties of  gasoline. 


table"J"i    vapor  pressures  and   corresponding  tempera- 
tures AT  WHICH  certain  HYDROCARBONS  WILL  CONDENSE 


Tempera- 

Vapor Pressure,  Lb.  per  Sq.  In. 

ture, 
Deg.Fahr. 

Propane 
CaHs 

Butane 
CiHio 

Peutane 

CsHi! 

Hexane 
CbHu 

Heptane 
CjHis 

32 
40 
50 
60 
70 
80 
90 

72.5 
84.6 
100.7 
115.4 
130.1 
147.2 
165.0 

15.9 
19.9 
24.1 
30.0 
36.7 
44.1 
53.2 

3.5 

4.4 
5.4 
6.8 
8.2 
9.9 
11.9 

0.9 
1.0 
1.4 
2.0 
2,5 
2.9 
3.2 

0.2 
0.3 
0.4 
0.5 
0.7 
0.9 
1.1 

The  process  most  used  in  the  recovery  of  casing-head  gaso- 
line is  a  physical  one  and  involves  only  the  alternate  com- 
pression and  cooling  of  the  gas.  As  already  stated,  it  will 
be  understood  that  gasoline  in  the  form  of  vapor  constitutes 
part  of  tlie  gas  as  it  comes  from  the  well  or  casing  head.  If 
the  gas  were  saturated,  gasoline  would  be  immediately  pre- 
cipitated when  compressed,  provided  it  could  be  kept  at  a 
constant  temperature,  but  since  the  heat  of  compression  in- 
creases its  temjierature,  the  gasoline  is  still  retained  as  vapor. 
When  it  is  cooled,  however,  gasoline  is  thrown  down  in  the 
form  of  condensate,  and  if  the  gas  's  cooled  to  its  original 
temperature  the  gasoline  still  retained  in  it  as  vapor  wiU 
only  be  in  the  jjroportion  of  its  initial  and  final  volume,  or 
very  approximately  so.  Since  there  are  always  present  a 
great  number  of  condensable  fractions,  each  a  different  hydro- 
carbon of  the  paraffin  series,  the  precipitate  of  each  deptads 
upon  the  partial  pressure  of  each. 

The  vapor  pressures  at  which  some  of  the  hydrocarbons  of 
the  parafln  series  constituting  casing-head  gas  will  condense 
for  various  temperatures  are  shown  in  Table  1.  It  is  never 
practical  to  determine  exactly  which  of  these  hydrocarbons 


'  Engineer,  Wortbington  Pump   and  Machinery   Corporation. 
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occur  in  the  particular  casing-head  gas  to  be  handled,  or  in 
what  proportions  they  are  found.  It  is  not  possible,  there- 
fore, to  predict  what  total  pressure  it  will  be  best  to  carry. 
Generally,  however,  it  is  found  advisable  to  carry  not  less 
than  250  lb.  and  it  seldom  is  profitable  to  carry  more  than 
300  lb. 

The  application  of  the  principle  as  briefly  stated  requires 
the  installation  of  a  two-stage  gas  compressor  with  suitable 
intercooler  and  aftercooler.  Vacuum  pumps  for  bringing  the 
gas  from  the  wells  to  the  plant  are  also  required.  The  inter- 
cooler and  aftercooler  are  of  the  open-coil  type,  and  assum- 
ing that  the  sui'face  available  is  large,  the  efficiency  attainable 
depends  upon  the  temperature  of  the  cooling  water.  It  is  of 
great  importance,  therefore,  to  make  provision  for  an  ample 
supply  of  water.  For  this  purpose  eooUng  towers  are  gen- 
erally provided,  since  in  most  oil  fields  fresh  water  is  obtain- 
able only  in  limited  quantities.  With  cooling  towers,  even 
of  the  best  desig-n,  it  is  impossible  to  attain  low  temperature 
during  the  hot  weather,  which  prevails  during  a  large  part 
of  the  year.  As  a  means,  therefore,  of  supplying  additional 
cooling  effect,  an  expander  refrigerator  is  installed,  the  func- 
tion of  which  is  to  reduce  further  the  temperature  of  the 
gas  itself  after  having'  passed  through  the  cooling  coils.  It 
consists  of  a  cross-compound  expansion  engine  driving  a  gas 
compressor.  The  compressed  gas  coming  from  the  after- 
cooler  is  used  in  tliis  expansion  engine,  and  because  of  the 
work  done  in  its  cylinders  is  expanded  adiabatically,  or,  in 
other  words,  in  such  a  manner  as  to  reduce  its  temperature. 
The  cold  gas  is  then  returned  through  double  pipe  coils  where 
its  refrigerating  effect  is  utilized  to  further  cool  the  com- 
pressed gas.  The  amount  of  refrigeration  thus  available  it 
in  direct  proportion  to  the  amount  of  work  done  in  the  com- 
pression cylinders  driven  by  the  expander,  and  is  propor- 
tioned to  the  total  number  of  expansions;  that  is,  to  the  ratio 
between  its  initial  and  final  pressure,  provided,  of  couree,  the 
cylinders  of  the  expander  are  properly  proportioned.  The 
expander  produces  this  refrigeration  without  the  expenditure 
of  additional  power,  and  the  energy  in  the  compressed  gas, 
which  otlierwise  would  of  necessity  be  wasted,  is  available  for 
useful  work  in  compressing  additional  gas  used  in  the  process. 

Fig.  1  shows  a  plan  and  elevation  of  a  gasoline  plant.  The 
gas  is  delivered  by  means  of  vacuum  pumjjs,  reference  to 
which  wiU  be  made  later,  to  the  tank  A,  where  such  gasoline 
as  will  be  precipitated  under  ordinary  conditions  of  tempera- 
ture and  atmospheric  pressure  or  even  slight  vacuum  is  col- 
lected. The  suction  line  to  the  low-pressure  compressor  is 
taken  from  the  top  of  the  so-called  drip  tank  and  leads  to  the 
low-pressure  compressor  F,  where  it  is  compressed  to  approxi- 
mately 40  lb.  gage  pressure.  It  is  then  delivered  to  the  cool- 
ing coils  C.  The  condensation  collected  in  these  coils  is  drawn 
off  through  a  trap  and  the  dry  gas  returned  to  the  suction  of 
the  liigh-pressure  compressor  E,  where  it  is  compressed  to 
about  250  lb.  and  again  passed  through  cooling  coils  G.  The 
condensed  gasoline  in  these  coils  is  also  removed  by  means 
of  a  trap  and  delivered  to  suitable  storage  tanks. 

The  original  design  of  the  plant  as  shown  provided  for 
the  expansion  of  the  compressed  gas  through  a  so-called 
Tripler  tube  D.  This  tube  is  similar  in  design  to  the  ordinary 
double-pipe  ammonia  coil,  the  expanded  gas  passing  around 
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and  surrounding  the  internal  tube  tlirougli  which  the  com- 
pressed gas  from  the  high  stage  is  passed.  The  expansion  of 
the  high-pressure  gas  in  this  tube  brings  about  a  temperature 
reduction  of  the  high-pressure  gas  and  additional  gasoline  is 
precipitated.  The  impossibility  of  expanding  gas  adiabatically 
through  a  nozzle  is  well  understood  and  for  this  reason  it 
never  has  been  possible  to  effect  any  great  temperature  re- 
duction in  this  Tripler  tube.  As  long  as  the  expanded  gas 
letains  its  liigh  velocity  the  temperature  is  relatively  low, 
but  as  soon  as  it  comes  to  rest  it  rises  very  rapidly. 

When  the  high-pressure  gas  expanded  through  the  reducing 
valve  in  the  Tripler  tube  contains  appreciable  quantities  of 
gasoline  in  the  form  of  mist  rather  than  as  a  vapor,  a  con- 
siderable amount  of  cooling  will  be  realized  when  this  gaso- 
line flashes  into  vapor  as  soon  as  the  reduction  in  pressure 


lb.  pressore  and  is  exhausted  against  a  back  pressure  of  15  to 
20  lb.  through  the  collecting  tank  B,  and  thence  through  the 
outside  of  the  double  pipe  coil  D,  where  it  serves  to  cool  the 
compressed  gas  within  the  inner  tubes.  The  power  developed 
in  the  expansion  engine  is  used  to  compress  additional  gas, 
and  this  gas  is  delivered  to  the  same  intercooler  and  after- 
cooler,  C  and  G,  used  by  the  main  compressors. 

The  general  piping  arrangement  in  the  plan  as  shown  is 
rather  crude,  but  is  fairly  representative  of  most  plants  which 
have  been  in  operation  for  two  or  three  years.  In  some  of 
the  more  modem  plants  a  much  more  convenient  and  flexible 
arrangement  will  be  found. 

Even  with  a  single-stage  expander  as  installed  in  this  plant, 
a  very  great  increase  in  the  yield  of  gasoline  has  resulted. 

The  successful  operation  of  this  small  single-stage  expander 
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takes  place.  This  is  explained,  of  course,  by  the  fact  that 
the  heat  of  vaporization  must  come  from  the  gas  which  car- 
ries the  gasoline.  A  well-desig-ned  plant,  however,  should  be 
equipped  with  accumulator  tanks  of  sufficient  size  to  separate 
practically  all  entrained  liquid,  and  if  this  is  done,  the  high- 
pressure  gas  will  be  practically  dry  when  it  reaches  the  ex- 
pansion valve.  Thus,  if  considerable  refrigeration  is  actually 
brought  about  in  the  Tripler  tube,  it  only  signifies  that  the 
design  of  the  plant  is  faulty.  By  the  use  of  a  Tripler  tube 
some  of  this  loss  may  be  recovered  in  shape  of  refrigeration. 
The  net  result,  however,  will  be  a  definite  loss. 

In  order  to  bring  about  a  greater  temperature  reduction 
through  the  expansion  of  this  high-pressure  gas,  an  expander 
compressor  was  installed.  In  the  plant  shown,  a  small  single- 
stage  expander  was  installed  after  the  plant  as  just  described 
was  put  in  operation.  The  high-pi'essure  gas  after  passing 
through  the  double  pipe  coil  is  admitted  to  the  expansion 
cylinder  of   the   expander   compressor   at    approximately   250 


was  not  easily  accomplished.  The  collection  of  ice  around 
the  valves,  together  with  the  difficulty  of  lubricating  them, 
made  necessary  numerous  shutdowns.  It  was  soon  found, 
however,  that  l)y  using  glycerine  in  very  small  quantities  as  a 
lubricant  and  by  applying  this  directly  to  the  rubbing  sui- 
faces,  the  machine  could  be  operated  almost  continuously. 
Whenever  it  was  possible  to  reduce  the  temperature  of  the 
compressed  gas  approximately  to  the  freezing  point,  all 
water  vapor  contained  in  it  was  frozen  and  thus  removed  be- 
fore entering  the  expander.  In  very  warm  weather  the 
amount  of  refrigeration  available  was  not  sufficient  to  bring 
about  so  great  a  temperature  reduction,  and  at  these  times, 
after  continued  operation,  the  ice  collecting  in  the  exhaust 
ports  and  in  the  valve  chest  seriously  interfered  with  its  opera- 
tion. It  was  found  necessary  to  thaw  out  the  expander  at 
regular  intervals,  generally  once  in  24  hours.  For  this  pur- 
pose a  bypass  pipe  leading  directly  from  the  high  pressure 
compressor  was  used  to  bring  high-pressure  gas,  before  being 
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cooled  by  the  water  coils,  directly  to  the  expansion  cylinders. 
The  temperature  of  this  gas  was  sufficient  to  thaw  out  the 
ports  in  a  very  short  time. 

In  order  to  overcome  to  a  certain  e\tent  many  of  these 
difficulties  in  operation  and  in  order  to  secure  considerably 
lower  temperatures,  the  expander  compressor  is  now  made  as 
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Typical  Indicator  Cards  from  Expansion  Otlinders 
OF  Gas  Expander 


a  cross-compound  machine.  It  is  possible,  therefore,  to  carry 
the  expansion  much  further  and  to  reduce  the  temperature  of 
the  gas  to  a  far  greater  extent. 

No  insulating  material  was  used  in  this  installation,  and 
therefore  the  very  low  temperatures  obtained  were  shown  in 
a  very  spectacular  manner.     Frost  and  ice  cover  the  cylinders 


the  expansion  line  follows  very  closely  an  equilateral  hyper- 
bola and  therefore  is  not  nearly  so  steep  as  the  adiabatie, 
as  might  be  expected.  The  explanation,  however,  is  quite 
evident,  since  the  gas  handled  is  not  a  dry  gas  but  is  in  fact 
a  mixture  of  dry  gas  and  numerous  condensable  vapors  of 
the  various  hydrocarbons  refeiTcd  to  above.  As  soon  as  this 
mixture  enters  the  cylinder  and  comes  in  contact  with  the 
very  cold  walls  and  ports,  initial  condensation  takes  place 
and  as  expansion  proceeds,  reexpansion  occurs  exactly  as  in 
the  ease  of  the  steam  engine.  The  initial  condensation,  how- 
ever, is  very  much  greater  and  it  is  necssary  to  provide  suit- 
able drains  in  both  cylinders  to  take  care  of  the  gasoline  thus 
precipitated. 

The  initial  temperature  of  the  gas  entering  the  high-pres- 
sure expansion  cylinder  in  the  plant  in  which  those  cards  were 
taken,  averaged  about  38  deg.  fahr.,  while  the  temperature  at 
the  exhaust  of  the  low-pressure  expansion  cylinder  was  80 
deg.  below  zero.  The  temperature  of  the  high-pressure  gas 
before  entering  the  double  pipe  coils,  through  which  the  ex- 
haust gas  from  the  expander  is  taken,  was  90  deg.  If  there 
had  been  no  condensation  in  the  expander  cylinders  and  if 
the  interchange  of  heat  within  the  double  pipe  coils  had  been 
accomplished  without  loss  by  radiation,  the  final  temperature 
of  80  deg.  below  zero  should  have  been  sufficient  to  reduce 
the  temperature  of  the  incoming  gas  to  zero  instead  of  38  deg. 
above  zero,  since  the  compressed  and  expanded  gas  are  of 
the  same  weight. 

In  order  to  bring  about  more  complete  interchange  of  heat 
and  in  order  to  limit  initial  condensation,  in  one  of  the  most 
recent  installations  the  two-stage  expander  was  arranged  so 
as  to  exhaust  first  from  the  high-pressure  expander  cylinder 
through  a  set  of  double  pipe  coils  and  then  after  further  ex- 
pansion  in   the  low-pressure  cylinder  through  another  set  of 
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Fig.  3     Heat  Exchanger  for  Two-Stage  Expander 


and  exhaust  pipes  to  a  depth  of  G  to  10  in.  The  machine  has 
expansion  cylinders  10  in.  and  18  in.  in  diameter  with  com- 
pression cylinders  17  in.  and  8%  in.  in  diameter,  respectively; 
the  stroke  is  12  in.  Indicator  cards  taken  from  the  expansion 
cylinders  (Fig.  2)  show  the  performance  of  this  machine. 
These  cards  are  of  particular  interest.     It  will  be  seen  that 


double  pipe  coils.  By  this  means  the  range  of  temperature 
is,  of  course,  greatly  reduced  and  because  of  this  fact  there 
is  considerably  less  initial  condensation  and,  therefore,  a 
greater  interchange  of  heat.  The  general  arrangement  for 
.such  an  installation  is  shown  in  Fig.  3. 

The   practical    operation    of   these   two-stage    expanders    is 
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considerably  simpler  (haii  that  of  the  single-stage  expanders 
originally  installed.  The  reason  is,  of  course,  because  of  the 
considerably  greater  refrigerating  effect  obtained.  In  many 
plants  it  is  easily  possible  to  operate  the  expander  continuously 
for  indefinite  periods,  but  in  particularly  warm  climates  and 
whe^e  the  gas  is  very  rijh  i,i  con. leasable  vapors,  the  tempera- 
tures even  with  a  two-stage  machine  are  not  suflieieutly  low 
to  prevent  accumulation  of  ice  within  the  cylinders.  By 
using  hot  gas  at  regular  intervals  to  thaw  out  the  pipes,  these 
plants  can  be  operated  very   successfully. 

Next  to  the  expander  the  vacuum  pump  is,  perhaps,  the 
most  interesting  apparatus  used  in  a  gasoline  plant.  When 
the  production  of  relatively  old  wells  begins  to  fall  off,  it 
has  been  found  that  the  flow  of  oil  can  be  very  materially 
increased  by  developing  a  vacuum  in  the  casing.  Until  re- 
cently this  was  done  by  attaching  a  rather  crude  direct-acting 
pump  directly  to  the  rigging  of  the  well.  With  a  pump  of 
this  kind  it  is  seldom  possible  to  develop  a  vacuum  of  more 
than  10  in.  to  12  in.  of  mercury.  Competition  between  own- 
ers of  adjoining  leases  to  carry  the  highest  possible  vacuum, 
in  order  to  get  their  full  share  of  the  oil,  has  recently  brought 
about  a  demand  for  vacuum  pumps  of  much  greater  efficiency, 
and  so  within  the  last  few  years  a  great  number  of  high- 
speed, high-efficiency  vacuum  pumps  driven  by  gas  engines 
have  been  installed. 

Wliile  there  are  now  on  the  market  two  or  three  vacuum 
pumps  of  relatively  high  efficiency,  the  newest  and  perhaps 
the  most  novel  in  design  is  found  in  the  Laidlaw  feather-valve 
vacuum  pump.  Its  construction  and  performance  will  there- 
fore be  of  interest. 

This  vacuum  pump  depends  for  high  efficiency  upon  close 
clearance  and  its  distinguishing  feature  is  found  in  the  use 
of  voluntary  valves  of  the  feather  type.  Each  valve  consists 
of  a  number  of  thin,  flexible  strips  of  spring  steel,  working 
on  a  flat  seat  and  opening  against  a  slotted  guard.  The  ends 
of  the  valves  never  leave  the  valve  seat,  the  opening  being  ac- 
complished by  continuous  bending  of  the  valve  strip  itself. 
The  valve,  therefore,  in  closing,  seats  through  gradual  contact 
from  the  ends  of  the  valve  toward  the  center  and  not  by 
direct  impact.  This  makes  it  possible  to  give  the  valve  a  rela- 
tively high  lift  and  consequently  relatively  large  valve  area. 
Because  of  the  extreme  flexibility  of  the  valve  strijis  used, 
even  the  very  light  pressures  incident  to  vacuum-pump  work 
are  sufficient  to  hold  the  valve  to  the  seat  with  extreme  tight- 
ness. 

A  vacuum  pump  of  this  type  can  easily  develop  a  vacuum 
on  closed  suction  of  29^/2  in.  of  mercury,  or  in  other  words, 
within  %  in.  of  the  barometer.  This,  of  course,  detennines 
the  volumetric  efficiency  of  the  vacuum  pump  at  any  working- 
vacuum,  for  assuming  that  the  volumetric  loss  in  a  vacuum 
pump  is  directly  proportional  to  the  number  of  compressions 
under  any  working  conditions,  the  volumetric  loss  will  be  the 
ratio  of  this  number  of  compressions  to  that  obtained  with 
the  pump  working  on  a  closed  suction,  since  under  this  con- 
dition of  operation  the  volumetric  efficiency  will  be  zero,  in 
other  words,  when  the  volumetric  loss  exactly  equals  the 
capacity  of  the  pump.  With  this  assumption  it  is  possible 
to  express  algebraically  the  actual  capacity  of  any  vacuum 
pump  for  any  given  working  condition.  For  example,  the 
actual  capacity  of  a  vacuum  pump  having  a  displacement  of 
D  cu.  ft.  per  min.  that  will  deliver  Q  cu.  ft.  of  free  gas  per  24 
hours,  is  expressed  in  the  following  formula :  Q  =  1440  B  X 
{C  —  V)/B,  where  B  is  the  barometric  pressure,  V  the  actual 
working  vacuum  and  C  the  vacuum  developed  on  closed  suc- 
tion.    The  relationship  thus  defined  gives  a  very  simple  means 


of  determining  the  size  of  pump  required  for  any  particular 
service,  for  it  is  only  necessary  to  know  the  amount  of  gas 
available,  the  vacuum  at  which  it  is  to  be  handled  and  the 
vacuum  which  the  pump  will  develop  with  its  suction  closed. 
In  order  to  facilitate  the  choice  of  a  pump  for  any  par- 
ticular service,  the  chart  shown  in  Fig.  4  will  be  useful.     This 
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Fig.  4     Capacity  Chart  for  Vacuum  Pumps 

chart  shows  the  capacity  of  vacuum  pumps  having  any  dis- 
placement ranging  from  500  cu.  ft.  per  min.  to  10,000  cu.  ft. 
per  min.  and  working  under  any  degree  of  vacuum  up  to  28% 
in.  of  mercury,  referred  to  a  barometer  reading  of  29%  in. 
On  this  chart  are  shown  three  efficiency  lines,  corresponding 
to  pumjjs  capable  of  maintaining  %,  1  and  1^/2  in.  of  mercury 
absolute  on  a  closed  suction. 

The  use  of  this  chart  is  illustrated  by  the  following  exam- 
ple :  If  it  is  required  to  select  a  pump  capable  of  handling 
500,000  cu.  ft.  of  free  gas  per  day  at  21  in.  of  vacuum,  pro- 
ceed as  follows :  Select  the  horizontal  line  marked  "  21  inches  " 
at  the  left  of  the  diagram;  follow  this  line  in  a  horizontal 
direction  to  its  intersection  with  the  curved  efficiency  line 
marked  "  one-half  inch."  On  the  vertical  line  passing  through 
this  intersection,  proceed  vertically  until  the  horizontal  line 
marked  500,000  on  the  extreme  right  of  the  diagram  is  reached. 
The  diagonal  line  passing  through  this  intersection  represents 
the  displacement  in  cubic  feet  per  minute  of  the  vacuum 
pump,  which  will  give  the  required  service.  It  will  be  seen 
in  the  example  selected  that  the  vacuum  pump  must  have  a 
displacement  of  1200  cu.  ft.  per  min. 

The  results  of  a  test  on  one  of  these  vacuum  pumps  to  de- 
termine its  actual  volumetric  efficiency  are  shown  in  this 
diagram.  The  quantity  of  air  handled  was  measured  by 
means  of  a  low-pressure  orifice,  using  Professor  Durley's  co- 
efficients; tbe  results  are  plotted  as  volumetric  efficiency  for 
various  working  vacua.  The  heavy  line  shown  in  this  dia- 
gram represents  the  volumetric  efficiency  calculated  from  the 
chart  already  shown.  The  actual  test  results  coincide  with  a 
fair  degree  of  accuracy  with  those  estimated  from  the  chart. 

Another  method  of  recovering  gasoline  from  natural  gas  or 
casing-head  gas  is  by  what  is  known  as  the  absorption  process. 
This  process  is  used  primarily  where  the  gas  treated  is  lean, 
that  is,  when  its  gasoline  content  is  small. 

In  the  absorption  process  the  wet  gas,  together  with  the 
absorbing   oil    (usually  mineral-seal   or   straw   oil),   is   forced 


838 


RECOVERY  OF  GASOLINE  FROM  CASING-HEAD  GAS,  P.  DISERENS 


The  Journal 
Am.Soc.M.E. 


under  pressure  into  the  absorber  where  the  two  come  iuto  inti- 
mate contact,  the  proportions  of  gas  and  oil  being  so  controlled 
that  the  oil,  when  leaving  the  absorber,  will  be  approximately 
saturated  with  condensable  vapor  from  the  gas.  On  leaving 
the  absorber  the  saturated  oil  is  passed  through  suitable  heat 
interchangers,  where  its  temperature  is  raised  by  means  of  hot 
return  oil  from  the  still.  The  hot  saturated  oil  is  then  led  to 
the  still,  where  additional  heat  is  applied,  and  the  gasoline 
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Fii;.  .1     (IiiNERAL  Aeranuement  of  Small  Gasolixe  Absorption 
Plant  (Bulletin  120,  Bureau  of  Mines) 


driven  off  in  the  form  of  vapor.  These  gasoline  vapors  are 
condensed  in  water-cooled  coils  and  delivered  to  suitable  blend- 
ing and  storage  tanks.  The  residue-absorbing  oil  is  then  re- 
turned to  the  heat  interehanger,  where  it  gives  up  a  great  part 
of  its  heat  to  fresh  saturated  oil,  as  described  above,  after 
which  it  is  passed  through  a  cooler  similar  in  design  to  the 
water-cooler  coils  of  the  compression  plant,  where  its  tempera- 
ture is  reduced  to  the  lowest  possible  point.  After  cooling  the 
oil  is  returned  directly  to  the  absorber.  It  will  be  seen  that 
the  process  is  a  continuous  one,  and  that  the  absorbing  oil 
is  used  over  and  over  again. 

i'ig.  5  shows  diagramatically  the  general  arrangement  of  a 
small  absoi-ption  plant.  The  natural  gas,  wlii.li  i?  brought 
in  from  a  pipe  line  under  pressure,  enters  tlie  a     uibing  tank 


tower  /(  of  the  steam  still  fc,  where  the  gasoline  is  distilled 
from  the  oil  with  live  steam.  The  cooler  m  separates  the 
water  (condensed  steam)  from  the  gasoline,  which  is  con- 
densed in  the  condenser  and  flows  out  of  the  system  at  the 
gasoline  drip. 

The  hot  oil  after  having  been  freed  of  its  gasoline  is  pressed 
through  the  heat  exchanger  g  and  heats  the  oil  passing  to 
the  still  and  from  No.  1  jjump  it  is  forced  through  the  cooling 
coils  o,  on  which  running  water  drops. .  The  cooled  oil  then 
passes  into  the  absorber  a  to  receive  another  charge  of 
gasoline. 

In  the  absorption  method  it  will  be  seen  that  a  very  con- 
siderable amount  of  gas  must  be  burned  under  boilers  to  gen- 
erate sufficient  steam  to  operate  the  steam  stills.  Since  in 
nearly  every  instance  absorption  plants  are  installed  as  an 
adjunct  to  a  gas-iJumping  station  used  to  supply  gas  for 
domestic  service,  the  diversion  of  any  considerable  amount 
of  gas  to  operate  boilers  instead  of  pumping  it  through  the 
mains  wliere  it  has  a  market  value  of  probably  30  or  40  cents 
per  1000  cu.  ft.,  operates  to  greatly  reduce  the  profits  to  be 
derived  from  the  gasoline  plant.  Any  system,  therefore, 
which  will  do  away  with  the  necessity  of  separating  the  gaso- 
line from  the  absorbing  oil  by  means  of  steam  stills  is  greatly 
to  be  desired.  While  as  yet  no  such  plants  liave  been  installed, 
a  \'ery  interesting  solution  of  the  problem  has  been  proposed 
in  a  combination  of  the  absorption  and  compression  processes. 
The  plan  contemplates  the  absorption  of  the  gasoline  In  the 
usual  way,  as  already  described,  and  then  introducing  the 
resulting  blend  of  absorbing  oil  and  gasoline  into  a  closed 
vessel  in  which  a  high  vacuum  is  maintained.  The  gasoline 
will,  of  course,  immediately  volatilize,  and  may  be  removed 
by  means  of  vacuum  pumps,  passed  through  cooling  coils  and 
condensed. 

The  general  arrangement  of  such  a  plant  is  shown  in  Fig.  G. 
It  will  be  seen  that  it  consists  of  three  elements,  an  evaporator, 
a  vacuum  pump,  and  a  bank  of  cooling  coils  with  suitable 
accumulator  tank.  The  saturated  oil  from  the  absorbers  is 
pumped  into  the  evaporator  through  spray  nozzles  which  de- 
liver it  in  a  finely  divided  mist.  Because  of  its  relatively  low 
boiling  point  the  gasoline  must  of  course  come  from  the  ab- 
sorbing liquid,  and  thus  the  process  brings  about  a  refrigerat- 
ing efifect  and  the  oil  itself  is  cooled.  This  is  an  item  of 
extreme  importance,  since  the  oil  upon  its  return  to  the  ab- 
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Fig.  G     Combined  Absorption  and  Compression  Plant 
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at  c  and  the  oil  enters  at  h.  They  pass  into  the  T-pipe  i, 
and  the  mixture  passes  from  there  through  many  small  holes 
into  the  oil  contained  in  the  absorber.  The  gas  bubbles  up 
through  the  oil  and  passes  out  of  the  absorber  as  shown  and 
returns  to  the  pipe  line. 

The  oil  charged  with  gasoline  passes  first  to  the  weathering 
tank  e,  where  the  lighter  parts  of  the  gasoline  are  released 
through  the  safety  valve.  Next  the  oil  enters  the  pump  / 
and  is  pumped  through  the  heat  exchanger  g  into  the  rock 


sorbers  will  be  at  a  temperature  low  enough  to  bring  about 
most  effective  absorjjtion.  In  the  ordinary  absorption  plant 
the  principal  factor  which  limits  its  efficiency  is  this  tempera- 
ture, and  great  pains  are  always  taken  to  keep  it  as  low  as 
possible.  The  vacuum  pump  serves  not  only  to  maintain  the 
required  vacuum  within  the  evaporator,  but  also  to  remove 
the  gasoline  vapors.  These  are  delivered  to  the  cooling  coils, 
which  may  be  in  every  way  similar  to  those  used  in  the  com- 
pression process. 


THE  INCOME  TAX— AN  ENGINEER'S  ANALYSIS 

By  carl  G.  BARTH,'  PHILADELPHIA,  PA. 


IN  view  of  the  revenue  bill  uow  pending  before  Congress, 
involving  a  revision  of  the  present  income-tax  law,  a  paper 
presented  by  Carl  G.  Barth  at  the  February  26,  1918,  meet- 
ing of  the  Philadelphia  Section  of  The  American  Society  of 
Mechanical  Engineers  is  of  timely  interest. 

In  a  telegram  from  Washington,  published  by  the  Chicago 
Herald  in  August  1917,  which  gave  the  status  at  that  time,  in 
the  Senate  Finance  Committee,  of  the  personal  income-tax  law, 
Mr.  Barth  observed  that  reference  was  made  only  to  the  in- 


the  consideration  of  its  broader  financial  and  economic  aspects. 
It  appeared  to  him  that  the  framers  of  the  law,  having  had 
in  mind  to  devise  a  scale  of  tax  rates  increasing  in  proportion 
to  the  incomes  to  which  they  were  applied — a  problem  alto- 
gether mathematical,  since  it  involved  the  determination  of  a 
series  of  numbers — had  nevertheless  selected  a  scheme  of 
graded  taxation  with  arbitrary  steps  of  percentages. 

Two  of  the  results  of  Mr.  Earth's  investigations  are  pre- 
sented below — his  analysis  of  the  present  law  by  comparison 
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Fig.  1     CoMPAKisoN  of  the  Income  Tax  Law  as  Represented  by  the  Dotted  Line,  With  Its  Approximation  Formula  [1]  as 

Represented   by   the   Fuxl-Line   Curve 


comes  to  be  taxed  at  various  rates,  and  being  impressed  with 
the  lack  of  regularity  in  the  increases  at  which  incomes  were 
taxed  with  increasing  tax  rates,  as  well  as  in  the  tax  rates 
themselves,  he  decided,  inasmuch  as  the  term  "  graded  or 
graduated  tax  "  seemed  to  imply  a  tax  or  tax  rate  that  would 
gradually  increase  with  increase  of  income,  to  investigate  the 
matter  mathematically  in  the  same  way  he  was  accustomed 
to  deal  with  practical  engineering  problems,  leaving  to  others 


'  Senior  member,  Carl  G.   Barth  &  Son.     Mem.Am.Soc.M.E. 

The  paper  is  here  presented  in  abstract.  The  complete  paper  has 
been  reprinted  in  pamphlet  form  by  The  Engineers'  Club  of  Phila- 
delphia. 


with  an  ajjproximate  mathematical  expression  which  may  be 

said  to  represent  the  intention  of  the  law,  and  the  general 

formula  he   recommends   as  suitable   and   convenient   for  the 

determination  of  a  graded  tax. 

The  empirical  foimula 

C-\-    10,000 
T=(C-2000).%.^^-p3^^, [1] 

according  to  Mr.  Barth,  expresses  very  closely  the  relation 
between  the  net  taxable  income  C  and  the  tax  T  as  determined 
for  married  men  by  the  present  law. 

The  equation  of  the  full-line  cur\e  in  Fig.  1  is  Formula  [1]. 
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Fig.  2     Graphicai.  Representation  of  the  Discrepancies  Between  the  Income  Tax  Law  and  Fokmttla  [1].      The  Shaded 
Areas  Above  the  Smooth  Curve  Indicate  Fields  of  Overtaxation  ;  Those  Below,  Fields  of  L^ndertaxation 


The  dotted  line  was  obtained  by  drawing  a  smooth  curve 
through  the  points  marked  with  a  circle,  the  coordinates  of 
these  points  representing  corresponding  values  of  income  and 
tax  as  detemiined  by  the  present  law. 

A  more  conspicuous  comparison  of  the  law  and  the  formula 
is  shown  in  Fig.  2,  where  the  bottom  field  covers  incomes  up 
to  $100,000,  on  a  comparatively  large  scale;  the  middle  field, 
incomes  up  to  $1,000,000,  on  a  scale  equal  to  one-tenth  of  the 
former;  and,  finally,  the  top  field,  incomes  up  to  $10,000,000, 
on  a  scale  equal  to  one  one-hundredth  of  that  of  the  bottom 
field;  while  in  all  three  fields  the  scale  is  the  same  for  the  per- 
centage of  tax  levied  in  the  various  fields  of  incomes. 

In  the  main  bottom  field  of  Tig.  2  at  the  income  $2000  where 
taxation  begins  at  2  per  cent,  the  .$40  of  tax  between  0  and 
$4000  is  represented  by  the  little  rectangle  in  which  2  per  cent 
is  written,  such  that  half  of  this  rectangle  similarly  represents 
the  tax  up  to  $3000.  Similarly,  the  rectangle  between  the  in- 
comes $4000  and  $5000,  the  upper  part  of  which  is  shaded  and 
in  which  four  is  written,  represents  tax  on  $1000  at  4  per  cent, 
or  an  additional  $40.  Again,  the  rectangle  between  the  incomes 
$5000  and  $7500,  the  upper  part  of  which  is  also  shaded  and 
in  which  5  is  written,  represents  a  further  additional  tax  on 
$2500  at  5  per  cent,  or  $125,  and  so  on  through  the  whole 


diagram,  such  that  the  total  area  covered  by  all  the  rectangles 
from  the  income  $2000  up  to  any  other  income,  represents  the 
total  tax  on  such  latter  income.  The  curve,  the  area  between 
which  and  the  upper  limit  of  each  rectangle  is  shaded,  repre- 
sents the  gradually  increasing  tax  rate  that  corresponds  to 
Formula  [1]. 

That  area  between  the  base  line  of  the  diagram  and  this 
curve  which  lies  between  any  two  incomes,  accordingly  repre- 
sents that  tax  between  these  incomes  which  is  called  for  by 
the  formula.  The  shaded  areas  that  lie  above  the  curve  repre- 
sent the  overtaxation  of  the  law  in  the  various  fields,  while 
the  shaded  areas  that  lie  below  the  curve  similarly  represent 
the  undertaxation  of  the  law,  such  that,  when  once  understood, 
the  diagram  most  clearly  and  conclusivelj'  demonstrates  not 
only  the  lack  of  continuity,  but  also  the  lack  of  regularity  in 
the  attempted  compromises  in  the  present  law.  It  also  most 
clearly  shows  that  there  is  a  relative  undertaxation  from  $2000 
up  to  $4000,  and  relative  overtaxation  all  the  way  from 
.$4000  to  .$33,000,  such  that  the  undertaxation  below  $4000  is 
exactly  balanced  by  the  overtaxation  between  $4000  and  $5128. 
Between  $33,000  and  $192,687  over-  and  undertaxation  so  al- 
ternate, with  the  excess  undertaxation  so  great  between  $150,000 
and  $192,687  that  at  this  latter  income  the  net  result  is  again 
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Fig.  3    Graphical  Representation  of  Pormul.e  [2]  and  [4].     Upper  Full-Line  Curve  Corresponds  to  Formula  [2]  for  a  = 

1 :  Lower  Full-Line  Curve,  to  the  Same  Formula  for  a  =  2/3 


a  coincidence  with  the  formula.  Between  $192,687  and  $350,000 
the  alternating  undertaxation  and  overtaxation  will  be  seen  to 
balance  each  other  pretty  well;  but  from  $350,000  up  to 
$1,000,000  the  whole  field  will  be  seen  to  be  undertaxed  to  an 
extent  that  amounts  to  a  veritable  discrimination  in  favor  of 
all  incomes  between  these  limits. 

From  his  discussion  of  Fig.  2,  Mr.  Earth  concludes  that  a 
scheme  of  graded  taxation  with  definite  steps  of  percentages 
is  subject  to  unavoidable  minor  injustices,  and  that  full  rela- 
tive justice  can  be  meted  out  only  by  taxing  according  to  a  «on- 
tinuous  foi-mula.  He  proposes,  therefore,  for  any  scheme  of 
graded  taxation,  the  adoption  of  the  general  formula 

2^  =  «77^ [2] 

where  T  is  the  tax,  C  the  income,  and  a  and  a  are  constants  to 
be  determined  from  the  fundamental  economic  and  social  con- 
ditions of  the  country.  His  discussion  of  the  possibilities  of 
this  general  Formula  [2],  according  to  the  values  given  to  the 
eoeflficients  a.  and  a,  follows : 

If  a  is  made  1,  the  formula  becomes 

C' 

and  in  this  form  it  may  be  considered  as  representing  an  ulti- 
mate limit  in  a  graduated-taxation  scheme,  and  as  such  must 


be  fully  understood  and  consulted  before  a  rational  selection 
can  be  made  of  values  for  either  a  or  a  in  Formula  [2]. 

In  Fig.  3,  Formula  [3]  is  represented  by  the  upper  curve 
against  which  any  income  and  its  coiTesponding  tax  are  read 
in  terms  of  a.  The  upper,  full  line,  being  at  an  angle  of  45 
deg.,  reads  an  income  against  the  vertical  scale  as  well  as 
against  the  horizontal  scale,  so  that  the  vertical  distance  be- 
tween this  line  and  the  curve  represents  the  difference  between 
an  income  and  its  tax,  or  what  is  left  the  taxpayer;  and  this 
amount  more  and  more  approaches  the  value  a,  which  is  the 
constant  vertical  distance  between  the  full  45-deg.  line  and  the 
dotted  45-deg.  line  which  parallels  it.  Designating  what  is  left 
the  taxpayer  by  L,  this  amount  may  be  written 

C  aC  C 

L  =  C  —  T  =  C i —  =  — ■ —  =  a — ; — 

C+a       C+a  C+a 

which,  as  C  gradually  becomes  greater  and  greater,  approaches 

C 
the  value  a  as  a  limit,  as  then  approaches  1  as  a  limit ; 

C  ~j~  Qi 

which  is  thus  a  proof  of  the  statement  just  made  above.  It  is 
because  of  this  property  of  Formula  [3]  that  it  may  be  con- 
sidered as  expressing  an  ultimate  limit  in  a  graduated-tax 
scheme;  for,  actually  applied  in  practice,  it  would  mean  the 
practical  confiscation  of  all  large  incomes,  except  for  an 
amount  which  can  never  reach  the  value  a.     For  a  practical 
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taxation  formula  it  is  therefore  necessary  to  assign  a  value  to 
a  in  the  general  Formula  [2]  which  is  less  than  unity.  In  this 
case 

C  C=(l  — tt)+aC 


C  -\-  a 
[a  +  Ca-a)] 


C  +  a 


C  -j-  a 

which,  as  C  becomes  greater  and  greater,  approaches  the  value 
L  =  a-{-C{l  —  a)  as  a  limit.  That  is  to  say,  when  a.  is  as- 
signed a  value  less  than  unity,  a  taxpayer  of  infinitely  great 
income,  and  who  as  such  would  be  left  proportionately  the 
smallest  part  of  his  income,  would  be  left  a  certain  definite 
fraction  of  his  income  in  addition  to  the  amount  a.  While 
under  no  circumstances  should  Formula  [3]  be  used  directly 
for  tax  purposes,  it  nevertheless  suggests  a  rational  relation  of 
a  single-man's  tax  to  that  of  a  married  man. 

Mr.  Earth's  recommendation  is  the  adoption  for  a  graded 
income,  or  other  graded  tax,  of  the  general  formula : 

^  =  «^^^ [2] 

to  be  applied  directly  to  single  men,  and  modified  to 


T=  a. 


,[5] 


for  married  men,  in  which  .V  =  number  of  children,  and  m  a 
number  which  will  depend  on  what  consideration  the  number 
of  children  are  deemed  worthy  of  as  compared  with  a  wife.  In 
the  present  law,  which  allows  an  exemption  of  $200  for  each 
child,  five  children  have  the  same  consideration  as  their  mother. 
Values  for  a,  b,  and  m  might  well  be  assigned  to  serve  their 
purpose  for  any  period,  however  long,  during  which  the  funda- 
mental economic  and  social  conditions  of  the  country  do  not 
undergo  any  radical  change,  such  that  the  value  of  a  alone 


would  be  subject  to  change  as  often  as  the  financial  condition 
of  the  government  might  require  more  or  less  tax  to  be  levied. 
However,  in  fixing  relatively  permanent  values  for  a,  b,  and 
m,  their  significance  when  a  is  made  1  should  liave  the  most 
careful  consideration. 

As  a  matter  of  purely  theoretical  interest.  Formula  [5]  may 
be  written  thus : 


C  +  a+b 


{<) 


in  which  it  =  number  of  wives,  with  only  two  alternative  pos- 
sible values  in  Christian  countries;  namely,  0  for  single  men 
and  1  for  married  men.  With  n  =  0,  N  must  also  be  0,  in 
which  case  the  formula  reverts  to  Formula  [2]. 

Mr.  Barth  concludes  his  paper  with  a  mathematical  discus- 
sion of  Formula  [2]  in  combination  with  Pareto's  law  of  in- 
comes. 

By  a  study  through  a  term  of  years,  of  the  income-tax 
returns  of  a  number  of  European  and  other  countries,  the 
Italian  economist  Vilfredo  Pareto  discovered  that  the  distribu- 
tion of  a  nation's  total  income  among  its  taxpayers  is  by  no 
means  a  matter  of  chance  only,  but  is  subject  to  a  very  definite 
law  which  holds  very  closely  except  for  the  highest  and  the 
lowest  individual  incomes. 

Mr.  Barth  reduces  the  mathematical  expression  for  Pareto's 
law  to 

N  =  A/C' 
where  J.  is  a  constant  for  any  one  country  at  any  one  time 
in  its  economic  development,  C  any  individual  income,  and  N 
the  number  of  individuals  that  enjoy  incomes  in  excess  of  C. 

From  this  and  Formula  [2]  he  finally  derives  the  value  for 
Tt,  the  total  tax  of  a  nation  when  levied  by  Formula  [2]  : 

Yt  =  3J.(a/\/a)  [tim-WX/a  —  i-AtrW M/a] 
in  which  M  and  X  are  the  minimum  and  the  maximum  in- 
dividual incomes,  respectively. 
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THE  protection  of  factories  against  fire  is  nothing  less 
than  their  conservation,  which  is  vital  to  the  mainte- 
nance of  the  national  interests  in  the  present  emergency. 
Facilities  for  extinguishing  fires,  however,  are  only  a  part  of 
the  means  needed  to  secure  proper  control  of  the  fire  hazard, 
and  it  is  necessary  to  take  also  into  consideration  the  construc- 
tion, the  character  and  arrangement  of  the  processes,  the  pro- 
tection, and  last,  the  hazard  from  nearby  property  and 
safeguards  against  this. 

Construction 

In  designing  a  building  the  purpose  for  which  it  is  to  be 
used  must  be  kept  in  mind.  What  might  be  considered  good 
construction  for  one  occupancy,  such  as  a  heavy  machine-shop 
building — one  story  high  with  gallery  and  with  roof  of  plank 
on  exposed  steel — would  be  poor  for  another  occupancy,  such 
as  a  cotton  mill.  The  ideal  factory  is  one  having  a  single  story, 
because  in  structures  several  stories  high  each  floor  is  exposed 
by  the  others.  It  is  interesting  to  note  that  while  around  the 
Civil  War  period  it  was  the  practice  to  build  factories  about 
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six  stories  high,  with  a  tendency  later  toward  one-story  struc- 
tures, today,  on  the  whole,  we  seem  to  have  struck  an  average 
between  the  two. 

mill  Construction.  The  construction  that  first  commands 
our  attention  is  the  slow-burning  or  mill-construction  type,  in 
which  the  walls  are  usually  of  brick  and  the  floors  and  roof 
of  heavy  plank  supported  by  wooden  beams  strong  enough  to 
permit  their  being  spaced  8  to  10  ft.  apart.  On  the  plank 
floors  there  is  a  thickness  of  boards  to  serve  as  a  wearing 
surface,  and  often  an  intermediate  layer  put  down  diagonally 
for  the  sake  of  stiffness.  Columns  jsreferably  are  of  wood, 
although  cast  iron  gives  acceptable  results.  This  method  of 
factory  construction  results  in  assembling  the  wooden  parts  in 
large  units,  the  strength  of  which  is  not  easily'  destroyed  by 
fire.  To  prevent  a  fire  from  traveling  from  one  floor  to  an- 
other, care  must  be  taken  that  all  openings  through  the  floors 
are  protected.  This  is  best  accomplished  by  locating  stairs, 
elevators  and  belts  in  brick  towers  with  any  openings  pro- 
tected by  automatic  fire  doors.  This  is  not  always  possible, 
particularly  in  buildings  already  erected,  but  for  these  cases 
the  protection  outlined  should  be  approximated  by  enclosing 
stairways  with  partitions  of  two  thicknesses  of  boards  laid  to 
break  joints,  by  providing  automatic   self-closing  hatches   at 
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the  elevators,  and  by  protecting  tlie  beltnays  with  metal  lath 
and  plaster  partitions  or  with  substantial  metal  boxing  easily 
removable  for  repairs. 

Steel  Construction.  In  steel  construction  the  designer  must 
keep  in  mind  the  likeliliood  of  its  quick  failure,  in  the  event 
of  a  fii-e,  from  bending  or  buckling.  Fireproofing  of  steel  in 
construction  work  is  especially  needed  for  columns  in  build- 
ings several  stories  high,  where  the  failure  of  a  column  in  a 
lower  story  would  bring  down  all  above.  Where  there  is  to  be 
a  considerable  amount  of  combustible  stock  it  is  also  necessary 
to  fireproof  the  beams,  but  for  favorable  occupancies,  such 
as  metal  working,  this  is  not  always  necessary  except  for 
important  girders.  For  one-story  buildings  used  for  foundry 
and  work  of  like  nature,  the  use  of  exposed  steel  both  for 
columns  and  girders  is  allowable. 

Concrete  Construction.  The  use  of  reinforced  concrete  makes 
possible  a  very  safe  factory,  as  each  floor  can  be  made  a  hori- 
zontal fire  wall.  It  is  unquestionably  the  type  of  construction 
best  suited  for  use  in  congested  sections.  The  cost,  and  some- 
times the  nature  of  business  carried  on,  does  not  always  war- 
rant its  adoption,  although  where  loads  are  heavy  and  wide 
spans  are  desired,  it  is  frequently  not  more  expensive  than 
other  types  of  construction.  Reinforced-concrete  structures 
stood  a  severe  test  at  the  Edison  Phonograph  Works  fire  of 
1014.  These  contained  much  inflammable  material,  which  fur- 
nished fuel  for  an  intense  fire.  The  buildings  were  badly 
damaged  by  spalling  and  splitting  of  the  columns,  collapse  of 
a  small  portion,  and  expansion  causing  pilasters  at  the  ends 
to  shear  ofl'.  The  point  of  interest  is  that  the  buildings  were 
repaired  at  20  per  cent  of  the  original  cost. 

Poor  Constru,ction.  Of  the  several  types  of  construction 
that  should  be  avoided,  the  first  to  be  considered  here  is  the 
so-called  joisted  type,  which  gives  for  floors  and  roofs  one  or 
two  thicknesses  of  boards  supported  by  joists  2  in.  thick  and 
a  foot  or  two  on  centers.  In  many  eases  sheathing  or  plaster 
is  attached  to  the  under  side  of  the  joists,  but  in  so  doing 
concealed  spaces  are  fonned  in  which  a  fire  is  hard  to  fight. 
The  open  type  cannot  readily  be  protected  by  hose  streams  or 
sprinklers,  as  can  the  mill-construction  floor.  Contrast  the 
strength  of  the  two  under  a  fire.  If  an  inch  is  burned  off  from 
each  side  of  the  large  beams  used  in  mill  construction,  three- 
fourths  of  the  strength  is  left,  while  if  this  same  amount  is 
burned  from  the  joists,  there  is  nothing  left.  In  the  joisted 
construction  there  is  two  or  three  times  as  much  wooden  sur- 
face exposed  to  the  fire  as  under  the  mill-construction  method. 
Beware  of  temporary  light  frame  buildings.  Every  insur- 
ance man  knows  that  buildings  so  designated  stay  in  service 
until  they  bum  or  are  about  ready  to  fall  down.  Not  only 
are  these  structures  poor  risks  in  themselves  but  they  fre- 
quently constitute  a  menace  to  neighboring  property.  If  it 
is  really  tliought  that  eventually  a  building  will  have  to  be 
removed  to  make  way  for  some  other  unit,  expanded  metal  and 
cement  on  iron  framing  will  give  satisfaction  at  moderate 
expense. 

In  old  mills  steep  joisted  roofs  supported  by  trusses  are 
sometimes  found  on  buildings  otherwise  well  constructed.  Their 
use  was  dictated  doubtless  by  the  lack  of  satisfactory  coverings 
for  flat  roofs.  These  steep  roofs  of  light  construction  have 
proved  to  be  fire  traps,  and  it  is  worth  while  to  replace  them 
with  flat  mill  construction,  the  gain  in  floor  space  alone  being 
often  sufficient  recompense  for  the  outlay. 

Hollow  tile  is  a  poor  material  for  building  walls.  When 
subjected  to  a  fire  the  rapid  heating  of  the  exposed  face  of 
the  tile  causes  it  to  expand  and  break  away  from  the  cooler 
portion. 


The  use  of  double  floor  beams  has  frequently  been  resorted 
to,  but  this  should  be  avoided  wherever  possible.  If  they  axe 
located  an  inch  or  two  apart  it  leaves  a  space  where,  experi- 
ence shows,  it  is  difficult  to  extinguish  a  fire.  On  the  other 
hand,  if  the  beams  are  bolted  together  the  possibility  of  dry 
rot  is  increased. 

Fire  walls  should  not  be  omitted  because  a  good  protective 
equipment  is  to  be  provided.  The  protection  may  be  out  of 
service  when  a  fire  starts,  on  account  of  repairs  or  accident, 
and  strong  fire  walls  are  needed  to  minimize  the  possibility  of 
a  total  loss. 

In  recent  yeai-s  there  has  been  more  or  less  trouble  because 
of  di-y  rot  or  fungus  growth,  due  to  an  inferior  quality  of 
wood.  Timber  so  affected  ignites  moi'e  easily  than  sound  wood 
and  falls  more  quickly  in  event  of  fire  on  account  of  the  rotting 
away  of  the  ends.  This  disease  is  most  likely  to  be  found  in 
damp  places  and  investigations  show  that  trouble  from  this 
source  can  be  largely  eliminated.  Much  good  results  from 
iieating  a  building  to  a  temperature  of  115  deg.  fahr.  for  a 
day  or  two  as  soon  as  it  has  been  completed,  and  for  wet 
occupancies,  soaking  the  timber  in  a  solution  of  corrosive 
sublimate  is  well  worth  the  expense. 

Occupancy 

The  arrangement  of  processes  carried  on  in  a  manufacturing 
plant  must  meet  two  requirements :  efficient  production  and 
the  safety  of  the  factory.  This  means,  so  far  as  possible, 
eliminating  causes  of  fire  and  preventing  small  fires  from 
becoming  large  ones. 

Isolation  of  Severe  Hazards.  The  iii'st  move  is  to  locate  the 
departments  in  which  fire  or  explosion  hazards  are  known  to 
be  serious  in  detached  or  well-cut-off  buildings.  This  means 
boiler  rooms  at  any  plant,  picking  rooms  of  textile  mills,  the 
japaiming  room  in  a  metal-working  shop,  the  engine-testing 
room  in  an  automobile  factory,  the  dipping  rooms  in  agricul- 
tural-implement plants,  etc.  In  cities  it  is  not  always  possible, 
on  account  of  limited  amount  of  land  available,  to  provide 
separate  structures  to  house  these  special  hazards,  and  they 
are  necessarily  located  in  main  buildings.  In  such  cases  it  is 
well  to  fireproof  the  ceilings  with  metal  lath  and  cement  and 
separate  the  rooms  from  the  main  rooms  by  fire-retarding 
walls. 

A  point  that  should  not  be  overlooked  is  that  processes 
requiring  materials  or  machines  susceptible  to  water  damage 
should  not  be  located  under  rooms  where  fires  are  likely  to 
occur. 

Storage.  A  fire  in  a  manufacturing  building  should  involve 
only  the  stock  that  is  in  process  of  manufacture  at  the  time. 
To  accomplish  this  separate  buildings  are  needed  for  storage 
of  raw  materials,  finished  goods,  patterns,  etc.  The  floor  area 
of  such  structures  should  not  be  large  and  the  buildings  should 
be  the  equivalent  of  substantial  mill  construction.  They 
should  be  only  about  eight  feet  from  floor  to  floor  in  order 
that  stock  cannot  be  piled  high,  making  it  impossible  for  hose 
streams  or  spiinklers  to  do  effective  work. 

Waterproof  floors  are  desirable  for  some  occupancies.  For 
mill  construction  these  may  consist  of  two-ply  felt  laid  between 
plank  and  wearing  surface  and  mopped  thoroughly  with  a 
waterproof  compound,  with  special  provisions  at  the  edges  and 
columns.  Scuppers  should  be  provided  for  carrying  off  the 
water.  Where  separate  buildings  for  storage  are  not  possible, 
the  storage  may  be  placed  in  the  upper  stories,  as  it  is  not 
then  subjected  to  water  loss  if  fires  start  in  the  manufacturing 
rooms,  where  fires  are  more  to  be  expected  than  in  storage 
areas.     If  it  is  necessary  to  locate  storage  in  the  lower  part 
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bring  can  be  offset  in  a 
Storage   should   be    in 

pumping.  Gravity  feed 
pressure  for  forcing  the 
possible,  gasoline  should 

1  shows  a  safe  arrange- 


of  a  building,  the  floors  above  can  be  waterproofed  as  just 
described. 

Oils.  The  danger  which  fuel  oils 
great  measure  by  careful  handling, 
underground  tanks  and  delivery  by 
is  highly  objectionable,  as  is  also  air 
oil  from  the  storage  tanks.  Wherever 
be  handled  by  a  hand  pump.     Fig. 


NoncomhusliWe 
hood    -• 


Hand  pump 


Ventoppnincs.'f 
3T  floor  and  be- 
low curb  * 

Strainer  over 
end  of  drain  pipe 


Fio.    1     Arrangement    for    Forcing    Gasoline    to    an    Upper 

Story 

ment  where  the  oil  is  to  be  delivered  to  an  upper  story.  Fuel 
oil  is  best  delivered  to  the  burneis  by  a  rotary  pump,  which 
can  be  driven  by  the  same  power  that  operates  the  blower  fur- 
nishing the  air  for  atomizing,  insuring  the  automatic  cessation 
of  the  flow  of  oil  in  ease  of  failure  of  the  air  supply.  The 
furnaces  should  be  located  in  one-story  buildings  well  cut  off 
from  the  main  plant. 

Quenehing-oil  systems  used  iu  heat-treating  plants  have  re- 
ceived considerable  attention  during  recent  years.  A  cooling 
system  is  desirable  to  keep  the  temperature  of  the  oil  below 
its  flash  point.  Automatic  covers  and  a  quick-acting  valve  for 
drainage  purposes  are  practical  safeguards  that  are  often 
neglected  in  oil  tanks. 

Kerosene  has  been  used  to  a  considerable  extent  in  cutting 
oils.  This  introduces  an  unnecessary  hazard,  as  careful  investi- 
gations show  that  the  work  can  be  done  as  efficiently  by 
emulsions  or  by  selecting  the  right  kind  of  oils.  In  a  test 
made  a  few  months  ago  a  pan  30  in.  by  48  in.  was  filled  with 


straight  cutting  oil,  and  a  bunch  of  cotton  waste  placed  in  the 
center  and  lighted.  After  35  min.  the  fire  had  not  spread  from 
the  waste  to  the  oil.  The  same  test  was  made  with  a  mixture 
of  25  per  cent  kerosene  and  75  per  cent  cutting  oil,  and  in 
less  than  4  min.  the  fire  had  spread  over  the  pan. 

Celluloid,  although  not  an  oil,  needs  as  careful  treatment. 
Burning  celluloid  is  really  a  gas  fire  and  needs  to  be  treated 
as  such.  The  amount  in  a  factory  should  be  limited  to  a  day's 
supply,  and  this  should  be  stored  in  a  non-combustible  cabinet 
such  as  that  shown  in  Fig.  2,  well  vented  to  take  care  of  the 
rapid  generation  of  gases. 

Housekeeping.  A  clean  factory  is  essential.  Waste  mate- 
rials must  be  removed  daily  and  attention  given  to  towers, 
corners,  and  out-of-the-way  places.  The  advisability  of  keep- 
ing oily  waste  in  metal  cans  is  now  generally  recognized.  A 
common  source  of  trouble  is  from  stock  in  contact  with  steam 
pipes.  Charcoal  is  subject  to  spontaneous  combustion  and  a 
piece  of  wood  charred  from  long  contact  with  a  steam  pipe 
will  ignite.  The  best  place  to  locate  heating  pipes  is  over- 
head. It  is  a  bad  practice  to  use  sawdust  on  floors  to  absorb 
oil  because  of  the  danger  of  rapid  oxidation. 

Protection 

Automatic  Sprinklers.  The  foremost  method  of  factory  pro- 
tection is  the  automatic  sprinkler,  which  is  simply  a  ^/'o-in. 
opening  with  the  valve  held  closed  by  various  arrangements  of 
links  and  levers  and  operated  by  the  melting  of  a  fusible  link. 
A  sprinkler  was  developed  in  1875  that  operated  automati- 
cally in  a  practical  way,  althougli  it  took  several  minutes  to 
work.  Before  that  period  perforated  pipe  protection,  in  which 
the  pipes  were  perforated  by  small  holes  about  eight  inches 
apart,  was  in  use.  In  case  of  fire  it  was  necessary  to  open  the 
valve  controlling  the  water  supply.  This  did  not  reaUy  meet 
the  need  because  of  delay  in  getting  the  water  on  the  fire,  and 
the  wetting  down  of  the  entire  room.  This  led  to  the  develop- 
ment of  the  automatic  sprinkler  equipment,  a  sort  of  combina- 
tion of  the  perforated  pipe  system  and  the  fire-door-link  prin- 
ciple. 

An  ideal  arrangement  of  piping  for  a  sprinkler  system  is 
shown  in  Fig.  3.  This  calls  for  a  central  feed  and  short 
branch  lines.  These  two  points  are  important  because  friction 
loss  has  to  be  reckoned  with  and  it  counts  up  fast  in  view  of 
the  large  amount  of  water  used.  The  sketch  shows  an  equip- 
ment of  200  heads. 

With  the  inlet  from  the  yard  main  coming  in  at  the  center 
of  the  building,  and  assuming  that  all  sprinklers  are  opened, 
2700  gal.  of  water  would  be  required  and  a  pressure  in  the 
street  pipe  of  78  lb.  If  the  riser  is  located  in  the  corner,  3400 
gal.  of  water  and  a  street  pressure  of  119  lb.  are  necessary  in 
order  that  the  end  head  may  have  a  fair  working  pressure. 

At  the  beginning  automatic-sprinkler  protection  was  applied 
mostly  to  the  danger  points  in  textile  mills,  but  gradually  the 
mills  became  100  per  cent  protected  and  the  use  of  sprinklers 
was  taken  up  by  other  industries. 

Storehouse  properties  were  the  last  to  receive  protection,  as 
many  of  these  structures  are  not  heated,  and  this  led  to  the 
development  of  the  dry-pipe  system,  in  which  the  danger  of 
trouble  by  freezing  is  eliminated  by  permitting  the  pipes  in 
the  building  to  be  filled  with  air.  When  a  fire  starts,  the 
pressure  in  the  piping  is  reduced  as  the  air  discharges  tlirough 
the  sprinklers  that  have  opened,  and  tripping  of  the  air  valve 
follows  promptly,  letting  water  into  the  system.  This  appa- 
ratus was  viewed  with  suspicion  for  a  time,  but  is  giving  a  good 
account  of  itself  and  is  now  freely  used. 

The  fact  that  a  building  is  of  non-combustible  construction 
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is  no  excuse  for  the  omission  of  sprinkler  protection,  and 
experience  has  shown  the  need  of  this  wherever  combustibles 
are  present  in  the  construction  or  contents.  In  very  rare 
cases  sprinklers  may  be  safely  omitted.  Power  houses  and 
foundries,  unless  there  is  an  objectionable  amount  of  wooden 
flasks,  fall  in  the  class  where  it  is  sometimes  logical  to  omit 
sprinkler  protection  if  the  construction  is  non-combustible. 

One  sprinkler  under  conditions  as  they  are  found  will  pro- 
tect from  GO  to  100  sq.  ft.,  depending  on  the  occupancy,  spac- 
ings  of  beams,  and  water  pressure  available.  For  some  very 
special  hazards  extra  sprinklers  are  needed.  Celluloid  is  one 
of  these,  requiring  a  spacing  so  close  that  shields  have  to  be 
provided  to  prevent  one  sprinkler  from  playing  on  its  neigh- 
bor and  keeping  it  from  operating.  Generally  sprinklers 
are  so  located  that  the  splash  plates  come  from  3  to  10  in. 
below  the  ceiling  and  under  ordinary  conditions  are  in  an 
upright  position.  Tliis  enables  the  system  to  be  completely 
drained  in  case  of  need  and  gives  no  chance  for  the  head  to 
become  a  small  settling  basin,  as  it  would  be  if  inverted. 
Sprinklers  in  dry-pipe  systems  should  never  be  placed 
pendant.  In  rooms  where  conditions  are  favorable  for  corro- 
sion, heads  with  a  coating  to  prevent  or  retai'd  this  action  can 
be  secured. 

Water  Supplies.  The  value  of  sprinkler  protection  is  largely 
governed  by  the  strength  of  the  water  supply.  This  was  curi- 
ously brought  out  by  the  Salem  conflagration.  A  wooden 
factory  building  that  passed  through  the  fire  had  complete 
sprinkler  protection  supplied  by  city  water  and  a  30,000-gal. 
tank.  After  water  from  the  tank  was  exhausted  the  top  story 
burned,  but  the  city  pressure  was  just  suflicient  to  save  the 
two  lower  stories  without  any  assistance  from  the  fire  depart- 
ment. A  specimen  flre-protective  layout  is  shown  in  Fig.  4. 
A  connection  with  a  good  public  water  system  gives  the  most 
satisfactory  primary  supply.  Gravity  delivery  is  best,  while 
direct  pumping  systems  must  be  looked  on  with  suspicion. 
Sprinklers  are  most  useful  at  the  start  of  a  Are  and  must  have 
water  instantly  to  do  their  work,  a  requirement  which  the 
direct  pumping  systems  frequently  do  not  meet.  The  initial 
pressure  available  is  not  of  great  interest,  but  we  do  need  to 
know  what  the  effective  pressure  will  be  if  sprinklers  requiring 
1000  gal.  of  water  or  more  a  minute  are  opened  by  a  fiash  fire. 
When  a  satisfactory  water  supply  cannot  be  obtained  from 
a  public  water  system,  the  customary  resource  is  a  gravity  tank 
preferably  erected  on  a  steel  trestle  in  the  yard,  but  some- 
times supported  by  one  of  the  building  towers. 

The  best  of  public  water  systems  or  gravity  tanks  are  out 
of  service  at  times  to  permit  repairs  or  extensions,  and  while 
the  gravity  water  supply  may  give  sufficient  pressure  fo!' 
sprinklers,  it  is  not  always  strong  enough  for  high-pressure 
hose  streams;  or,  again,  pressure  in  the  public  water  mains 
may  be  reduced  by  use  of  hose  streams,  leaving  nothing  for 
the  sprinklers.  Therefore,  a  second  water  supply  is  required 
for  the  average  factory.  This  frequently  consists  of  the  com- 
bination of  the  above  two  sources  of  gravity  supply,  but  if 
conditions  make  it  fea.sible,  an  Underwriter  fire  pump  taknig 
suction  from  some  river,  harbor  or  artificial  reservoir  built  in 
the  factory  yard  is  still  better.  Steam,  rotary,  and  centrifugal 
Are  pumps  have  been  designed  especially  for  fire  service. 
They  are  not  built  to  obtain  a  high  efficiency,  although  there 
are  certain  requirements  in  this  raspect,  but  the  chief  object 
is  to  secure  a  rugged  pump  that  can  be  counted  on  for  a  long 
run.  One  or  two  pumps  are  needed,  depending  on  the  condi- 
tions and  size  of  plant.  In  this  connection  it  is  well  to  remem- 
ber that  two  750-gal.  pumps  give  a  greater  degree  of  safety 
than  a  1500-gal.  unit,  as  in  case  of  accident  to  one  of  them 


the  plant  is  not  entirely  witliout  fire-pump  service.  The 
standard  sizes  of  fire  pumps  are  500,  750,  1000,  and  1500  gal. 
per  min. 

The  type  of  pump  to  be  used  will  depend  largely  on  the 
power  available.  Rotary  pumps  are  usually  driven  from  water 
wheels,  and  if  these  are  used  there  must  be  assurance  that  the 
power  can  be  counted  on  the  year  round.  If  steam  pumps  are 
employed  the  power  house  must  be  cut  off  from  the  main 
|)lant  by  a  fire  wall,  otherwise  it  might  not  be  possible  to  run 
the  boilers  in  case  of  fire;  also  the  boiler  feed  should  be  from 
two  independent  sources,  possibly  one  of  them  direct  from  the 
fire  pump  for  emergency  use  only.    The  centrifugal  fire  pump 


V/fllls  of  Cabinet  to 
be  of  stronj 
incotnbustible  Material 
35  Sheet  Steel  or 
Cement  Plaster  on , 
Metal  UttiorAsbeitos 
Lumber  on  Metal  frame. 


Fig.  2     Non-Combustible  Cabinet  fok  Storing  Celluloid 

is  ordinarily  driven  by  a  motor.  The  current  for  power  must 
be  good  and,  unless  there  are  some  particularly  favorable 
conditions,  it  needs  to  come  from  two  independent  sources  to 
be  the  equivalent  of  the  steam-pump  equipment. 

A  fire  pump  must  have  a  good  foundation  and  good  suction 
and  it  will  then  do  reasonably  well  under  very  adverse  condi- 
tions, but  it  is  unsatisfactory  if  these  two  items  are  neglected. 
Long  suction  lines  should  be  avoided  and  the  intake  defended 
by  double  removable  screens.  Centrifugal  pumps  should  take 
water  under  a  head  if  possible,  but  when  this  cannot  be 
arranged  priming  facilities  will  have  to  be  very  carefully 
worked  out  and  a  foot  valve  of  good  design  provided 

Yard  Pipes,  Hydrants  and  Slandpipes.  The  pipes  must 
have  sufficient  capacity  to  carry  all  the  water  available  to  any 
point  in  a  factory  yard  without  excessive  friction  loss,  or  at 
least  as  much  water  as  will  be  needed  to  supply  both  sprinklers 
and  hydrants  for  the  property  to  be  protected.  Six-inch  pipe 
is  the  smallest  that  should  be  used.  For  a  factory  of  mod- 
erate size  an  8-in.  loop  is  usually  sufficient,  but  for  large  prop- 
erties pipe  12  in.  or  more  in  diameter  is  often  required. 

It  is  true  that  water  can  generally  be  used  to  the  best  advan- 
tage through  the  sprinklers,  as  these  put  it  directly  on  the  fire, 
while  only  a  small  poi-tion  of  water  from  a  hose  stream  might 
reach  a  fire.  Nevertheless  hydrants  are  needed  as  a  reserve 
because  a  number  of  accidents  might  happen  to  the  sprinkler 
system.  Where  yard  room  permits,  hydrants  should  be  located 
40  or  50  ft.  from  the  buildings,  and  should  be  in  sufficient 
number  so  that  hose  lines  over  150  or  200  ft.  long  will  not  be 
required.  Faith  should  he  placed  in  the  sprinklers  and  the 
large  hose  stream  not  brouglit  into  use  until  it  is  certain  that 
it  is  needed. 

Hose  for  outside  use  in  mill  yards  should  be  2%-in.  cotton, 
rubber-lined.  This  should  be  kept  in  well-ventilated  houses 
erected  over  the  hydrants,  wliich  should  also  contain  a  supply 
of  nozzles,  spanners  and  similar  equipment.  The  nozzles 
should  have  IVg-in-  smooth  tips  and  swivel  handles.  Shut-oflf 
nozzles  are  not  recommended  for  factory  fire  brigades. 
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Fig.  3.    Ideal  Arrangement  of  Piping  for  a  Sprinkler  System 

Piping   by   schedule   of   November   1S95,   with    new   piping   and   central    distribution.      Figure    shows    water    pressure    that    must    be    maintained 
at   each    sprinkler   in    room,    if   all   the   sprinklers    are    open,    for  the  sprinkler  in  the  farthest  corner  to  receive  an  efficient  supply. 
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For  buildings  several  stories  high,  hydrants  should  be  sup- 
plemented by  hose  standpipes  in  the  towers  with  2%-in.  hose 
connections  at  each  floor.  Where  there  are  other  buildings  in 
the  yard,  it  is  an  advantage  to  extend  the  standpipes  through 
the  roof  and  provide  roof  hydrants.  The  towers  are  suggested 
as  the  best  locations  for  the  standpipes,  as  then  a  fire  can  be 
fought  to  the  last  minute  without  running  a  chance  of  having 
to  leave  without  shutting  off  the  water.  Linen  hose  should  be 
used  for  inside  work,  as  the  rubber-lined  deteriorates  rapidly 
when  kept  in  warm  rooms. 

Indicator  post  valves  in  the  yard  should  be  placed  on  the 
branches  supplying  sprinklers.  Inside  valves  should  not  be 
employed  as  their  use  is  likely  to  prove  disastrous  in  two 
ways:  First,  a  fire  may  happen  when  the  valve  is  closed  and 
inaccessible  because  of  fire  or  smoke;  second,  a  fire  may  have 
gone  beyond  control  by  the  sprinklers,  or  the  sprinkler  piping 
may  have  been  broken,  and  unless  the  controlling  valve  can 
be  reached  the  entire  water  supply  may  be  wasted  through  the 
open  pipe.  A  few  section  valves  in  the  yard  mains,  to  permit 
repairs  to  be  made  without  shutting  off  the  entire  protective 
equipment,  are  worth  while. 

First  Aids.  It  is  claimed  that  the  water  pail  has  put  out 
more  fires  than  any  other  extinguishing  apparatus,  and  it 
should  not  be  omitted.  Any  man,  woman  or  child  knows  what 
it  is  for  and  can  use  it.  Small  hose  is  also  vei-y  useful  and 
should,  wherever  possible,  be  attached  to  some  pipe  system  other 
than  that  of  the  sprinklers.  The  ordinai-y  liquid  extinguisher 
gives  good  sei-vice.  It  is  better  than  the  fire  pail  for  some  con- 
ditions, such  as  fires  in  concealed  spaces  and  in  buildings 
where  all  there  is  to  burn  is  the  ceiling  and  this  is  too  high 
above  the  floor  to  be  reached  by  water  pails.  Generally  speak- 
ing, however,  the  water  pails  are  to  be  preferred.  Dry- 
powder  extinguishers  have  usually  not  proved  as  eflScient  for 
general  duty.  Comparatively  recent  investigations  show  that 
fires  in  dip  tanks  of  moderate  size  can  be  handled  more  easily 
by  use  of  sawdust  than  by  sand  because  the  sand  sinks,  but 
sawdust  will  float,  forming  a  blanket  which  excludes  the  air. 
The  efficiency  of  this  method  is  increased  by  mixing  sodium 
bicarbonate  with  the  sawdust. 

Watchman.  For  more  than  half  the  time  the  factory  is  in 
the  hands  of  a  watchman.  This  duty  should  not  be  given  to 
an  old  employee  in  lieu  of  a  pension,  but  to  a  strong  man  with 
ability  to  think  quickly.  It  is  desirable  that  records  be  made 
of  the  rounds  on  a  suitable  clock,  and  rounds  should  be  made 
as  often  as  once  an  hour,  and  should  be  arranged  for  at  all 
times  when  the  factoi-y  is  not  in  operation. 

Fire  Brigade.  An  efficient,  well-organized  and  drilled  fii-e 
brigade  is  also  essential  for  city  properties,  as  well  as  isolated 
plants,  for  in  any  plant  a  certain  number  of  men  must  be 
fully  acquainted  with  the  fire-protective  equipment,  and  there 
is  no  better  way  to  arrange  for  this  than  by  means  of  a  fire 
brigade.  Again,  there  is  the  possibility  that  the  public  fire 
department  may  be  busy  fighting  a  large  fire  at  some  other 
point  when  a  fire  breaks  out  in  a  given  plant.  Frequent 
inspections  by  the  chief  and  members  of  the  public  fire  depart- 
ment should  be  encouraged,  as  by  doing  this  they  can  become 
acquainted  with  the  hazards  and  with  what  help  the  plant  can 
be  counted  upon  to  give  to  control  a  fire.  Unquestionably 
there  are  a  large  number  of  fii-es  that  should  be  handled  by 
the  men  at  the  plant,  who  are  entirely  familiar  with  the 
processes  and  know  fully  what  they  have  to  contend  with. 

Care  of  Equipment.  The  greatest  danger  to  a  factory  built 
and  protected  along  the  above  lines  is  the  possibility  that  the 
protective  apparatus  may  be  out  of  commission  through 
neglect,    accident   or   malicious    design.      The    duties    of   the 


members  of  the  fire  brigade  should  therefore  include  an 
efficient  oversight  of  the  protective  equipment.  Every  atten- 
tion should  be  given  to  sprinkler  valves,  which  should  be  listed 
on  a  report  blank,  and  a  copy  of  this  taken  when  a  tour  of 
inspection  is  made.  When  protective  equipment  is  necessarily 
shut  off  for  repairs  a  member  of  the  fire  brigade  should  be 
stationed  at  the  closed  valve  ready  to  open  it  if  a  fire  breaks 
out,  and  other  members  should  patrol  the  areas  without  auto- 
matic protection. 

EXPOSITBES 

Dangers  that  there  may  be  from  outside  sources  must  he 
analyzed  and  safeguards  provided.  Outside  hazards  may  con- 
sist of  some  fire  trap  only  a  few  feet  away,  may  be  the  possi- 
bility of  a  general  fire  in  the  section  in  which  the  factory  is 
situated,  may  come  from  a  forest,  or  may  even  appear  by 
water  if  there  happen  to  be  some  large  oil  tanks  upstream. 
Of  course,  good  building  laws  and  their  enforcement  are 
fundamental  aims.  Perhaps  this  problem  would  not  be  so 
serious  if  we  had  the  old  French  law  making  a  property 
owner  responsible  for  the  damage  done  to  his  neighbor's  prop- 
erty resulting  from  a  fire  originating  in  his  own. 

The  best  safeguard  to  minimize  tliis  danger  is  a  solid  brick 
fire  wall  on  the  exposed  side.  Good  protection  may  be  had  by 
means  of  tin-clad  wood  fire  shutters — never  iron  ones — by 
wire-glass  windows  in  metal  frames,  by  an  equipment  of  open 
sprinklers  over  the  windows  to  give  a  water  curtain,  or,  for 
severe  cases,  by  a  combination  of  two  of  these  methods.  Com- 
bustible cornices  should  be  removed  or  protected  by  open 
sprinklers,  and  there  should  be  no  wooden  roof  structures. 

It  is  to  be  anticipated  that  the  pressure  in  public  water 
systems  will  fall  off  rapidly  in  a  general  conflagration  because 
of  waste  through  broken  pipes  in  addition  to  the  water  used 
for  fire  fighting.  It  is  very  important,  therefore,  that  the 
private  fire-pump  service  be  vei-y  strong  where  the  exposures 
are  severe,  in  order  that  there  may  be  sufficient  water  available 
for  hose  streams,  inside  sprinklers  and  the  water  curtains. 
Much  has  been  accomplished  along  this  line  by  adjoining  fac- 
tories cross-connecting  their  ftre-protective  piping,  making  it 
possible  to  concentrate  the  pump  service  of  all  at  any  point. 
Private  fire  protection  of  this  kind  is  a  help  to  the  community 
in  checking  the  spread  of  a  conflagration. 

Conclusion 

Does  it  pay  to  protect  factory  properties  against  fire  loss 
or  interruption  to  production  because  of  fires?  Two  facts 
will  be  sufficient  answer.  The  methods  described  are  substan- 
tially the  basis  on  which  the  New  England  factory  mutual 
fire-insurance  companies  have  been  operating  since  their 
organization.  Fifty  years  ago,  before  the  day  of  automatic 
sprinklers  and  development  of  other  fire-protective  methods 
which  we  have  been  considering,  the  average  cost  of  insurance 
in  the  Blackstone  Mutual  Fire  Insurance  Co. — one  of  the 
factory  mutuals — was  $650  a  year  for  $100,000  insurance. 
Today,  for  the  two  companies  in  the  Blackstone  office,  it  aver- 
ages less  than  $65  for  the  same  amount.  Otherwise  expressed, 
the  fire  waste  in  factories  so  protected  and  maintained  has 
been  reduced  90  per  cent ! 

The  methods  of  fire  protection  that  have  been  applied  have 
been  as  successful  in  safeguarding  lives  as  property.  Insur- 
ance amounting  to  over  four  billion  dollars  is  now  carried  in 
the  Factory  Mutual  Companies,  which  means  that  there  are 
many  hundred  thousands  of  employees  in  the  factories  under 
their  jurisdiction.  The  loss  of  life  since  automatic  sprinklers 
were  developed  has  averaged  about  one  every  other  year! 


SOME  FACTORS  IN  FUEL  ECONOMY  IN  BOILER  PLANTS 


By  ROBERT  H.  KUSS,'  CHICAGO,  ILL. 


THE  total  bituminous  coal  production  in  the  United 
State  during  1917  was  close  to  542,000.000  tons,  and  in 
the  same  year  90,000,000  tons  of  anthracite  were  mar- 
keted. The  uses  to  which  the  bituminous  coal  was  put  have 
been  estimated  as  given  in  Table  1.  Forty  per  cent  of  the  an- 
thracite production  was  consumed  by  locomotives,  and  the 
remainder  mostly  by  domestic  users. 


TABLE  1 


BITUMINOUS  C0.4L  CONSUMPTION  IN  THE  UNITED 
STATES,  1917 


Kind  of  Plant 

Tons 

Per  Cent 

215,000,000 
190,000,000 
135,000,000 

40 

35 

25 

540,000,000 

100 

It  is  easy  to  see  from  Table  1  that  60  per  cent  of  the  total 
coal  production  in  the  United  States  during  1917  was  applied 
to  non-productive  uses:  namely,  35  per  cent  for  steam  loco- 
motives plus  25  per  cent  for  household  use;  or,  to  put  it  more 
strikingly,  while  the  railways  hauled  aU  of  the  coal  output  it 
took  35  per  cent  of  the  coal  production  to  conduct  the  entire 
business  of  hauling.  Although  impossible  to  form  a  coal  bud- 
get for  1918,  competent  authorities  seem  to  agree  that  the  pro- 
duction must  be  increased  by  not  less  than  one  hundred  million 
tons  of  bituminous  coal. 

Much  needless  transporting  of  coal  has  been  practiced,  and 
therefore  the  Fuel  Administration's  order  restraining  coal  ship- 
ments within  areas  of  natural  consumption  was  good  judg- 
ment. The  hardships  follow  owing  to  the  necessity  of  using 
a  grade  or  quality  of  coal  in  equipment  designed  for  a  more 
distant  product.  This  of  course  is  particularly  evident  in  the 
domestic  field  where  West  Virginia  coal  has  been  shipped  in 
vast  quantities  to  the  larger  population  centers  at  a  consider- 
able distance. 

With  a  fixed  system  for  transporting  coal  and  with  added 
demands  for  its  use,  it  is  manifestly  necessarj'  to  transport  aU 
coal  possible  during  the  summer  months,  thus  compelling  stor- 
age in  vast  quantities.  The  difficulties  of  storage,  such  as  the 
likeUhood  of  spontaneous  combustion,  are  well  understood  and 
can  be  avoided. 

While  it  is  not  possible  to  fix  a  definite  figure  or  even  range 
representing  the  ratio  of  heat  absorption  to  that  of  possible 
heat  evolution,  or,  stated  otherwise,  the  efficiency,  for  the  re- 
spective groups  of  manufacturing,  locomotive  and  domestic 
use,  it  is  nevertheless  desirable  to  look  into  this  phase  of  the 
matter.  The  average  estimates  which  appear  in  Table  2  are 
accordingly  submitted  by  the  writer  for  what  they  are  worth 
and  have  to  do  with  the  performances  of  the  several  groups 
applied  to  a  year's  period,  all  losses  being  charged. 

Granting  that  all  of  these  figures  are  merely  speculative, 
they  stiU  show  that  the  largest  possibilities  rest  within  the 
province  of  the  duties  naturally  supervised  by  men  such  as 
ourselves.  With  respect  to  the  large  avoidable  losses  in  burn- 
ing domestic  fuel,  it  must  be  borne  in  mind  that  even  were  the 
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reclamation  or  saving  of  coal  by  more  economical  use  larger 
than  the  estimates  in  Table  2  indicate,  the  difficulties  attending 
a  proper  dissemination  of  knowledge  to  effect  the  possible 
economies  are  extreme. 

Dealing  with  a  single  furnace  the  particular  features  need- 
ing consideration  are : 

a     The  character  and  physical  condition  of  the  coal 
h     The  manner  of  introducing  the  coal  into  the  furnace 
c     The  shape,  size  and  construction  of  the  grate 
d    The  shape  and  size  of  the  chamber  in  which  evolved  gases 

bum 
e     The  facilities  for  introducing  air  either  through  or  above 
the  fuel  bed. 

Any  means  which  tend  to  cause  the  gases  of  combustion  to 
be  evolved  or  distilled  uniformly  are  in  the  direction  of  com- 
plete combustion,  and  this  is  especially  affected  by  the  char- 
acter of  the  coal  and  the  method  of  introducing  it.  Mani- 
festly, with  a  uniform  gas  distillation  the  cubical  capacity  of 
a  furnace  need  not  be  as  large  as  for  variable  distillation  to 


TABLE 


ESTIM.\TED  PERCENTAGE  EFFICIENCIES  WHEN   USING 
BITU.MINOUS  COAL 


.Stationary  Plants 

Railway 

Loco- 
motives 

Domestic 

High- 
Pressure 

Low- 
Preasure 

r 

Poor  practite.- 

Fair  practice. ...            - 

Good  practice 

Available  practice 

.Available  increase 

50 
64 
72-74 
76 
12 

10 
56 
62 
68 
14 

60 
66 
70 
72 
9 

30 
40 
50 
55 
15 

Available  sa\-ings,  tons . 

25,800,000 

17,100,000 

20,250.000 

Total  tonnage  sa^'ing  on  1917  basis 63,150,000 

obtain  the  same  effect,  for  the  determining  factor  in  the  com- 
plete distillation  of  fuel  is  sufficient  air  adequately  mixed  with 
the  evolved  gases  and  maintained  at  a  high  temperature  long 
enough  to  insure  the  completion  of  the  combustion  process 
before  encountering  relatively  cool  surfaces. 

Air  that  does  not  enter  into  the  actual  combustion  process 
is  a  source  of  loss  whether  the  process  is  complete  or  not. 
Complete  combustion  does  not  argue  economy,  for  the  air  ad- 
mitted to  bring  it  about  may,  and  frequently  does,  exceed  the 
amount  required  and  be  introduced  in  such  places  or  in  such 
ways  as  to  offer  itself  as  a  vehicle  for  absorbing  heat  without 
assisting  in  its  generation.  Fundamentally,  then,  the  items  of 
importance  ai'e  the  rate  and  degree  of  unifonnity  of  gas 
distillation.  The  usual  failures  in  these  particulars  are  due  to 
the  fact  that  the  grate  surfaces  employed  and  air  facilities  pro- 
vided are  disproportionate  to  the  steam  demands,  thus  resulting 
in  improper  fuel  beds  and  making  it  eyfremely  difficult  to 
cause  the  furnace  to  function  as  stated.  Such  conditions  result 
in  oversupplying  air  in  certain  sections,  undersupplvdng  it  in 
others  and  in  failing  both  to  mix  the  air  and  gases  and  maintain 
them  at  a  high  temperature  within  the  capacity  of  the  furnace. 

Referring  to  a  particular  design  and  condition  of  equip- 
ment, it  happens  that  boilers  perform  at  about  the  same  effi- 
ciencies throughout  their  ranges  of  duty.  In  other  words, 
clean,  enclosed   heating  surface  wiU  absorb  about  the   same 
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percentage  of  heat  without  regard  to  the  quantity  supplied  to 
it  within  the  range  commonly  encountered  in  practice,  say, 
up  to  250  per  cent  of  builders'  rating.  This  does  not  mean 
that  all  boilers  are  equally  good  or  equally  good  heat  absorb- 
ers; it  has  to  do  with  the  proposition  that  for  a  given  design 
or  shape  of  heating  surface  it  is  not  essential  to  be  concerned 
with  the  amount  of  heat  delivered  to  envelop  it,  for  the  pro- 
portion absorbed  will  be  practically  the  same  in  any  case.  On 
the  other  hand,  the  conditions  surrounding  boilers  do  play  a 
big  part  in  the  resulting  efficiencies  and  divide  themselves 
mainly  into  cleanliness  of  both  sides  of  the  heating  surface 
and  the  condition  of  the  enclosing  structure  or  setting  of  the 
boiler. 

Boiler  and  furnace  efficiency  depend  on  the  manner  in  which 
draft  facilities  are  provided  and  utilized.  In  connection  with 
draft  there  are  the  following  points  to  bear  in  mind : 

1  There  must  be  provided  a  surplusage  of  draft  intensity 

capable  of  being  exerted  at  the  fuel-bed  end  of  the  in- 
stallation, so  that  momentarily  greater  steam  demands  may 
be  met  or  temporai-y  faults  of  fuel-bed  construction  over- 
come 

2  Good  judgment  demands  that  the  chimney  or  fan  shall  not 

have  its  purposes  partially  defeated  by  tortuous,  ill- 
shaped  breechings  or  faulty  passages  through  the  settings 

3  Not   only   must   the  facilities   for  creating   air  movement 

through  the  ffi-e  be  adequate,  but  the  room  delivering  air 
to  the  system  must  have  provision  for  the  introduction  of 
the  volume  of  air  needed  for  the  combustion  processes 

4  Causes  which  tend  to  reduce  draft  intensity,  as  by  soot  de- 

posits and  air  infiltration,  not  only  bring  about  losses  of 
their  own  accord  but  tend  to  destroy  the  available  elas- 
ticity of  furnace  operation,  wliich  is  more  serious 

5  Furnace  draft  should  at  all  times  be  ample  to  overcome  the 

resistance  of  the  fuel  bed 

6  The  rate  of  failure  of  furnace  parts  is  inseparably  tied  up 

with  the  ability  of  the  draft  forces  to  carry  away  the 

heated  gases  as  rapidly  as  evolved. 
When  several  boilers  are  combined  for  service,  there  is  usu- 
ally a  wide  choice  given  in  selecting  the  number  to  be  run. 
Assume  an  ordinary  plant  containing  eight  400-hp.  boilers 
equipped  with  stokers  adapted  to  the  fuel  being  supplied. 
Suppose  the  draft  facilities  are  ample  and  the  load  variation 
between  2500  and  2800  hp.,  momentarily  going  as  high  as  3000 
hp.  By  ample  draft  is  meant  sufficient  to  bum  without  serious 
furnace  injury  enough  coal  (or  more)  on  each  grate  to  gen- 
erate 760  hp.  or  90  per  cent  overload.  The  ordinary  way  to 
run  the  plant  would  be  to  place  six  or  seven  boilers  in  service, 
keeping  two  or  one  down  for  general  cleaning,  and  meet  the 
load  changes  by  altering  damper  positions,  grate  speeds,  etc. 
In  Fig.  1  the  line  AA  represents  what  may  be  tenned  the 
maximum  combined  efficiency  over  the  range  of  operating  rates. 
The  mere  fact  that  it  is  possible  to  attain  these  efficiencies  at 
the  different  ratings  does  not  secure  their  attainment.  As  a 
matter  of  fact,  the  lower  the  rate  of  operation  the  greater  the 
opportunity  for  improper  draft  adjustments,  poor  fuel  beds, 
uneleanliness  and  air  leakages  to  go  on  unchecked  and  uncor- 
rected. The  effect  is  to  obtain  on  the  average  a  performance 
somewhat  as  represented  in  the  efficiency  curve  BB.  This  has 
the  characteristic  of  rising  to  a  maximum  height  between  150 
and  160  per  cent  of  boiler  rating.  The  conclusion  is  that  it  is 
best  to  run  the  boiler  at  around  150  and  160  per  cent  for  normal 
loads. 

Applying  this  judgment  to  the  problem,  take  2650  b.lip.  as 
the  mean  point  of  service  demanded  and  divide  by  640,  the 
latter  figure  being  the  product  of  400  and   1.60.     Thu.s  four 


boilers  will  ordinarily  ean-y  the  load  if  means  are  taken  to 
operate  the  units  at  this  rating.  Now,  how  shall  the  momen- 
tary loads  beyond  be  handled  ?  By  bringing  up  one  unit  at  a 
time  to  its  maximum  capacity  as  the  load  increases  up  to  the 
3000  hp.  of  the  original  problem.  In  a  like  manner,  when  the 
load  decreases,  first  one  unit  is  reduced  to,  say,  110  per  cent 
of  rating,  and  if  that  reduction  is  not  enough,  a  second  unit 
is  taken  in  hand,  and  so  on.  In  other  words,  here  is  an  at- 
tempt to  push  the  operating  forces  to  a  place  where  they  dare 
not  neglect  their  duties  lest  they  lose  their  grip  on  the  steam 
pressure.     When  it  is  considered  that  fewer  units  are  being 
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Fig  1     Effect  of  V.\rious  Ratings  of  the  Boiler  on  Combined 
Efficiency 
AA   Available  efficiency. 
BB   Usual  operating  efficiency. 
C'C — C"C"   Proposed   range  of  operating  units. 
C'C   Proposed   rate  of  operating  units  for  normal  loads. 
AA'  Drop  in  efficiency  due  to  insufficient  furnace  capacity. 

watched  and  less  fuel  is  handled,  the  net  result  is  favorable  to 
the  operatives.  The  scheme  advanced  has  many  advantages 
for  its  application,  as  borne  out  by  experience. 

The  above  is  a  mild  case  and  thus  far  only  the  immediate 
benefits  in  the  way  of  economy  have  been  stated.  The  cor- 
ollary benefits  no  less  important  are :  less  blowing  down ;  less 
soot  accumulation  and  less  effort  and  steam  for  its  removal; 
less  brick  maintenance  per  ton  of  coal  burned;  less  coal  loss 
at  the  closing  periods  of  the  operating  day  and  at  other  slow- 
down periods;  greater  time  for  inspection,  overhauling,  clean- 
ing and  repairs;  and  less  percentage  loss  due  to  unavoidable 
losses  such  as  radiation. 

The  ability  to  apply  this  system  to  its  logical  and  best  con- 
clusion depends  upon  whether  the  available  draft  is  adequate. 
If  deficient,  thus  not  j)ermitting  the  attainment  of  a  curve 
such  as  AA,  then  the  opportunity  for  effecting  the  larger  effi- 
ciencies is  excluded,  but  the  principle  is  stiU  applicable.  If 
the  furnace  capacity  is  inadequate,  thereby  causing  its  effi- 
ciency to  fall  rapidly  at  the  higher  rates,  then  the  limits 
through  which  the  scheme  can  be  successfully  applied  are  cor- 
respondingly reduced.  If  the  plant  is  hand-fired  (or  even 
stoker-fired)  and  has  less  units  than  that  mentioned  in  the 
pi'oblem,  perhaps  the  exclusion  of  one  whole  unit  may  be  im- 
practicable; in  that  case  each  grate  size  should  be  reduced. 
Naturally  it  is  extremely  important  to  know  just  what  the  pos- 
sible performance  of  each  boiler  unit  may  be  throughout  its 
range  of  working;  also,  what  is  expected  of  the  plant  as  a 
whole  in  the  way  of  steam  demands. 

Few  instruments  are  needed  for  an  ordinary  plant,  but  those 
must  be  regularly  used  and  the  records  reviewed  and  studied. 
Every  boiler  setting  should  have  a  draft  gage  or  draft-gage 
system  capable  of  instant  or  constant  indication  of  boiler  up- 
take and  furnace  drafts,  and  there  should  be  accurate  water- 
measuring  and  coal-weighing  apparatus.  Each  chief  engineer 
of  a  plant  of,  say,  600  b.hp.  should  possess  a  standard  Orsaf 
or  gas-analyzing  set  and  an  indicating  pyrometer. 


REPORT     OF     THE    COMMITTEE    ON    STANDARDIZATION    OF 

FLANGES  AND  PIPE  FITTINGS 


To  THE  Council  of  the  Ameeican  Society  op  Mechanical 
Engineers  : 
Your  Committee  on  the  Standardization  of  Flanges  and  Pipe 
Fittings  has  agreed  on  the  following  additions  to  existing 
standards  comprised  in  its  report  known  as  The  American 
Standard  for  Pipe  Flanges,  Fittings  and  Their  Bolting,  issued 
in  1914,  and  herewith  presents  them  for  your  consideration 
and  action : 


Standardization  of  angle  elbows  and  special  angle  fittings: 
From  1  deg.  to  45  deg.,  use  eenter-to-faee  dimensions  of  stand- 
ard 45-deg.  elbows,  American  Standard,  and  over  45  deg.,  use 
eenter-to-face  dimensions  given  for  90  deg.  American  Standard 
elbows. 

The  following  new  standards  have  also  been  agreed  upon : 
1  A  standard  to  be  known  as  American  Low-Pressure  Stand- 
ard for  50  lb.  working  pressure,  tabulation  of  flange  data  at- 
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Fig.  1    HrDRAULic  American  Standard  Flanges  and  Flanged   Fittings  Dimensioned  in  Tables  2,  3  and  4 
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TABLE  1    PROPOSED  LOW-PRESSURE  STANDARD  FOR  END  FLANGES,  BOLTINGS  AND  BODY  THICKNESS— 

50  LB.  WORKING  PRESSURE 


Flange 

Bolt-Circle 

Number 

Size  of 

Body 

■ 

Diameter 

Flange 

Bolt-Circle 

Number 

Size  of 

Body 

Size 

of  Flange 

Thickness 

Diameter 

of  Bolts 

Bolts 

Thickness 

Size 

of  Flange 

Thickness 

Diameter 

of  Bolts 

Bolts 

Thickness 

12 

19 

IM 

17 

12 

Va 

H 

56 

68M 

3 

65 

48 

XH 

IH 

14 

21 

1?^ 
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12 

Va. 

% 

58 

71 

3K 
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48 

m 

m 

15 
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m 

20 

16 

Vi 

% 

60 

73 

3H 
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52 

m 

1% 

16 
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16 

% 
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62 
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3M 
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52 

VA 

IM 

18 

25 
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16 

% 

% 

64 

78 

m 
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52 

IM 

IM 
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1» 

25 

20 

K 

% 

,         66 

80 

3H 

76 

52 

IH 

1% 

22 
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1% 
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20 

Vs 

% 

68 

82M 

3% 

78J-4 

56 

IH 

m 

24 

32 

IK 

29H 

20 

K 

'/f, 

70 
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3H 
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56 

IM 

1% 

26 

34  Ji 

2 

315i 

24 

1 

% 

72 
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3H 
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60 

IM 

1% 
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1 

1 

74 
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3^ 

SiV^ 

60 

I'A 

2 

30 
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28 

1 

1 
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Z% 
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IH 
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2H 
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78 
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3K 
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2% 
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3M 
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32 

1 

m 

82 

97J^ 
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1% 

2% 

38 
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2% 
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32 

m 

1% 

84 
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64 

1% 

2H 

40 
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2H 
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36 
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IK 

86 
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4 
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64 
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2H 

42 

53 

2% 
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36 

IH 

IH 

88 
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4 
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68 

m 

2% 

44 

55K 

2% 

513i 

40 

IH 

1% 

90 

106K 
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68       ■ 

1% 

2H 

46 

57Ji 

2% 

53^i 

40 

m 

IH 

92 
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68 
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2% 

48 

59H 

2H 

56 

44 
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1% 

94 
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4K 
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68 

m 

2% 

50 
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2% 

58M 

44 

m 

VA 

96 
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4M 
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68 

1% 

2M 

52 

64 
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44 

iM 
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4^ 
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68 

m 

2K 

54 
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3 

62»^f 

44 

IH 

1% 

100 

117?i 

m 

113 

,    68 

m 

2% 

Note 

1  For  sizes  10  in.  and  smaller,  use  regular  125-lb.  American  Standard  flange  dimeusions  and  templets. 

2  For  sizes  12  in.  and  larger,  use  125-lb.  American  Standard  flange  diameters,  bolt  circles,  and  number  of  bolts,  using  bolt  diameters  as  shown  above,  thereby 
maintaining  interchangeability  with  125-lb.  Amencan  Standard  flanges. 

3  Screwed  companion  flanges  should  not  be  thinner  than  125-lb.  American  Standard  thickness. 


tached.     This  standard  was  recommended  after  an  agreement 

with  the  Committee  of  the  Manufacturers'  Association. 

2  Three  standards  for  hydraulic  fittings,  to  be  known  as : 

800-Lb.  Hydraulic  American  Standard 

1200-Lb.  Hydraulic  American  Standard 

3000-Lb.  Hydraulic  American  Standard. 


Tabulations  and  data  for  each  of  these  standards  with  joint 
designs  are  submitted  for  your  consideration.  These  are  given 
in  Tables  1  to  4  inclusive,  and  Figs.  1,  2  and  3. 

Your  Conuiiittee  deems  it  inadvisable  at  this  time  to  outline 
or  recommend  a  standard  for  600  lb.  steam  pressure  with  su- 
perheat, partly  because  there  is  at  present  no  demand  for  fit- 


TABLE  2    SOO-LB.   HYDRAULIC  .\.\IERICAN   STANDARD   FLANGES   AND   FLANGED   FITTINGS,    12   IN.  AND 
SMALLER,   FOR  FULL-WEIGHT  WROUGHT  PIPE.     SEMI-STEEL  AND   CAST   STEEL.     (See  Fig.  1) 

800  Lb.  Cold  Water  Working  Pressure  —  Hydrostatic  (no  shock) 

500  Lb.  Cold  Water  Working  Pressure  —  Shock 

800  Lb.  Air  or  Gas  Working  Pressure  —  Temperature  Not  E.\ceeding  100  Deg.  Fahr. 


bee 
Fig.  1 
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B 

c 
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M 

N 


Size 


Inside  diameter  of  port 

Center  to  face,  ell,  tee,  cross.  .  . 
Face  to  face,  tee,  cross,  reducer. 

Center  to  face,  45-deg.  ell 

Center  to  face,  lateral 

Center  to  face,  lateral 

Face  to  face,  lateral 

Diameter  of  flange 

(  Semi-steel 


Thickness  of  flange 


)  Ca.st  steel  - 


Diameter  of  raised  face . 

Height  of  raised  face 

Mmimmn  metal  thickness  {  |™'e'e1; 

Diameter  of  bolt  circle 

Number  of  bolts 

Diameter  of  bolts 


Length  of  bolts  I  l^^-'- 


-  steel . 
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4i 


3 

7 
14 

5 
13i 

4 
17i 

8i 

li 
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n 


4i 

8 
18 

6i 
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lU 

2 

If 
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3 
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20 
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If 

7i 

1 

li 
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16 
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22 
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2i 

U 


li 

7 

8 

Hi 

12 

1 

6i 

Si 
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12 

24 
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15 

2f 

2 
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1 
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12 
1 
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51 


8 
13 
26 
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24i 

7" 
31i 
16i 

2i 

2i 
101 

4 
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1,^ 

i3i 

12 

li 
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61 


9 
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29 

9 
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7^ 
35 


10 
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2f 

2f 

111 
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4 
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li 

15i 
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7i 
61 


2s 

2i 
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1 
4 

If 
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17 
16 

li 

71 
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12 

12 

16i 

33 

10 

31i 

81 
40' 
22 
"3 

21 
15i 
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4 

If 
If 

19i 

20 

li 

8 
7i 


These  fittings  are  recommended  for  pump  columns,  oil-transmission  lines,  gas  lines  and  other  hydraulic  service  where  shock  is  negligible  for  a  maximum  working 
pressure  of  800  lb.  and  a  maximum  temperature  of  100  deg.  fahr.    Where  subject  to  shock  they  are  recommended  for  a  maximum  working  pressure  of  500  lb. 

The  diameter  of  port  is  nominal  size. 

Reducing  fittings  carry  same  dimensions  center  to  face  as  straight-size  fittings  corresponding  to  largest  opening. 

Flanges  may  be  attached  to  the  pipe  by  any  of  the  following  methods:    Screw  flanges;   lap  flanges:   shrunk,  peened  or  riveted  flanges;    flanges  welded  to  pipe. 

Flanges  on  fittings  and  valves,  also  all  companion  flanges  except  those  for  lap  joint,  should  be  furnished  with  J-in.  raised  face,  as  shown  in  dimension  table,  Fig.  2, 
unless  otherwise  specified. 

Bolt  holes  are  \  in.  larger  in  diameter  than  bolts.    Bolt  holes  straddle  center  lines.    Unless  otherwise  specified,  bolt  holes  in  cast-steel  fittings  should  be  spot-faced. 

Square-head  bolts  with  hexagonal  nuts  are  recommended.  Hexagonal  nuts  on  sizes  S  in.  and  smaller  can  be  conveniently  pulled  up  with  open-end  wrenches  with 
minimum-design  heads.     Hexagonal  nuts  on  sizes  i'  in.  and  larger  can  be  conveniently  pulled  up  with  box  wrenches. 

When  flanges  are  screwed,  shrunk,  peened  or  riveted  on  the  pipe,  it  is  recommended  that  the  end  of  the  pipe  and  flange  be  refacod. 

Gaskets  extending  from  the  inside  of  the  pipe  to  the  inside  edge  of  the  bolts  are  recommended.  The  ultimate  compressive  strength  of  the  gasket  must  be  sufficient  to 
prevent  its  being  crushed  when  bolts  are  pulled  up. 

Where  long-radius  elbows  are  desired,  the  use  of  pipe  bends  is  recommended. 
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TABLE  3     1200-LB.  HYDRAULIC  AMERICAN  STANDARD  FLANGES  AND  FLANGED  FITTINGS,  12  IN.  AND 
SMALLER,  FOR  EXTRA  STRONG  WROUGHT  PIPE.     SEMI-STEEL  AND  CAST-STEEL  (See  Fif;. 

1200  Lb.  Cold  Water  Working  Pressure  —  Hydrostatic  (no  shoclv) 

800  Lb.  Cold  Water  Working  Pressure  —  Shock 

1200  Lb.  Air  or  Gas  Working  Pressure  —  Teaiperature  Not  Exceeding  100  Deg.  Fahr. 


See 
Fig.  1 
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Size 


Inside  diaraetei-  of  port 

Center  to  fuce,  ell,  tee,  cross.  .  .  . 
Face  to  face,  tee,  cross,  reducer. 

Center  to  face,  45-deg.  ell 

Center  to  face,  lateral 

Center  to  face,  lateral 

Face  to  face,  lateral 

Diameter  of  flange 

Thickness  of  flange  I  S^-";tel- 

Diameter  of  raised  face 

Height  of  raised  face. 


Minimum  metal  thickness  |  Cast'steel 

Diameter  of  bolt  circle 

Number  of  bolts 

Diameter  of  bolts 

Length  of  bolts  I  S-i-teel 
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These  fittings  are  recommended  for  pump  columns,  oil-transmission  lines,  gas  lines  and  other  hydraulic  service  whe'e  shock  is  negligible  for  a  maximum  working 
pressure  of  1200  lb.  and  a  maximum  temperature  of  100  de^.  fahr.    Whe.e  subject  to  shock  thej-  are  recommended  for  a  maximum  working  pressure  of  800  lb. 

The  diameter  of  port  is  approximately  the  same  as  the  inside  diameter  of  Extra  Strong  Pipe. 

Reducing  fittings  carry  the  same  dimensions  center  to  face  as  straight-size  fittings  correspondinir  to  largest  opening. 

Flanges  may  be  attached  to  the  pipe  by  any  of  the  following  methods:  Screw  flanges;   lap  flanges;   slirunk,  peened  or  riveted  flanges;    flanges  welded  to  pipe. 

Flanges  on  fittings  and  valves,  also  all  companion  flanges  except  those  for  lap  joint,  should  be  furnished  with  J-in.  raised  face,  as  show^n  in  dimension  table,  Fig.  2, 
unle:s  othe'wise  specified. 

Bolt  holes  are  i  in.  larger  in  diameter  than  bolts.     Bolt  holes  straddle  center  lines.     Unless  otherwise  specified,  bolt  holes  in  cast-steel  fittings  should  be  spot-faced. 

fcSquare-heid  bolts  with  hexagonal  nuts  are  recomniende:!.  Jriexagonal  nuts  on  sizes  S  in.  and  smaller  car  be  convenieatly  pulled  up  with  opea-end  wrenches  with 
minimum-design  heids.     Hexagonal  nuts  on  sizes  9  in,  and  larger  can  be  conveniently  pulled  up  with  box  wrenches. 

When  flanges  are  screwed,  shrunk,  peened  or  riveted  on  the  pipe,  it  is  recommended  that  the  end  of  the  pipe  and  flange  be  refaced. 

Gaskets  extending  from  the  inside  of  the  pire  to  the  inside  edge  of  the  bolts  are  reco:nmended.  The  ultimate  compressive  strength  of  the  gasket  must  be  sulhcient  to 
prevent  its  being  crushed  when  the  bolts  are  pulled  up. 

Where  long-radius  elbows  are  desired,  the  use  of  pipe  bends  is  recommended. 


tiugs  for  this  pressure  and  because  your  Committee  feels  that 
it  should  be  guided  somewhat  by  experience  in  the  Held  with 
the  pressures  and  temperatures  now  in  use,  namely,  300  lb. 
pressure  and  250  to  275  deg.  superheat. 

Your  Committee,  however,  is  ready  to  advise  that  for  400 


lb.  steam  j^ressure  and  not  exceeding  250  deg.  superheat  the 
800-Lb.  Hydraulic  American  Standard  in  steel  is  adequate. 

These  recommendations  bring  the  work  of  your  Committee 
up  to  date  so  far  as  any  requests  that  they  have  before  them 
for  consideration  are  concerned. 


TABLE   4    3000-LB.   HYDRAULIC  AMERICAN   STANDARD  FLANGES  AND  FLANGED  FITTINGS,    12  IN.    AND 
SMALLER,   FOR  DOUBLE  EXTRA  STRONG  WROUGHT  PIPE.     CAST  STEEL.     (See  Fig.  i) 

3000  Lb.  Cold  Water  Working  Pressure  —  Hydrostatic  (ao  shock) 

2000  Lb.  Cold  Water  Working  Pressure  —  Sliock 

3000  Lb.  Air  or  Gas  Working  Pressure  —  Temperature  Not  Exceeding  100  Deg.  Fahr 


See 
Fig,  1 
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Center  to  face,  ell,  tee,  cross.  .  . 
Face  to  face,  tee,  cross,  reducer 

Center  to  face,  45-deg.  ell 

Center  to  face,  lateral 

Center  to  face,  lateral 

Face  to  face,  lateral 

Diameter  of  flange 

Thickness  of  flange 

Diameter  of  raised  face 

Height  of  raised  face 

Minimum  metal  thickness 

Diameter  of  bolt  circle 

Number  of  bolts 

Diameter  of  bolts 

Length  of  bolts 
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These  fittings  are  recommended  for  hydraulic  service  where  shock  is  negligible  for  a  maximum  working  pressure  of  3000  lb.  and  a  maximum  temperature  of  100  deg. 
fahr.     Where  subject  to  shock  they  are  recommended  for  a  maximum  working  pressure  of  2000  lb. 

The  diameter  of  port  is  approximately  the  same  as  the  inside  diameter  of  DoulDie  Extra  Strong  Pipe. 

Reducing  fittings  carry  same  dimensions  center  to  face  as  straight-size  fittings  corresponding  to  largest  opening. 

Flanges  may  be  attached  to  the  pipe  by  either  of  the  following  methods:  Screw  flanges;  flanges  welded  to  pipe. 

Flanges  on  fittings  and  calves  should  be  furnished  with  J-in.  raised  face,  as  shown  in  dimension  table,  Fig.  3,  unless  otherwise  specified. 

Screw  flanges  are  furnished  with  plain  face  and  are  threaded  with  American  Briggs  Standard  lock-nut  threads.  The  pipe  should  be  threaded  with  American  Brigge 
Standard  lock-nut  threads,  and  the  end  of  the  pipe  should  be  faced  off  square.  The  pipe  should  be  screwed  through  the  flange  until  the  end  projects  about  \  in.  beyond 
the  face  of  the  flange  and  bears  against  the  gasket. 

"When  flanges  are  welded  on  the  pipe  the  end  of  the  pipe  should  project  through  the  flange  and  should  be  faced  off  square  to  form  the  raised  face. 

Bolt  holes  are  \  in.  larger  in  diameter  than  bolts.    Bolt  holes  straddle  center  lines.     Unless  otherwise  specified,  bolt  holes  should  be  spot-faced. 

Square-head  bolts  with  hexagonal  nuts  are  recommended.  Hexagonal  nuts  on  sizes  5  in.  and  smaller  can  be  conveniently  pulled  up  with  open-end  wrenches  with 
minimum-design  heads      Hexagonal  nuts  on  sizes  6  in.  and  larger  can  be  conveniently  pulled  up  with  box  wrenches. 

Gaskets  extending  from  the  inside  of  the  pipe  to  the  inside  edge  of  the  bolts  are  recommended.  The  ultimate  compressive  strength  of  the  gasket  must  be  sufficient  to 
prevent  its  being  crushed  when  the  bolts  are  pulled  up.    Soft  metallic  gaskets  at  least  ^  in.  thick  are  recommended. 

Where  long-radius  elbows  are  desired,  the  use  of  pipe  bends  is  recommended. 
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It  is  the  desire  of  the  Manufacturers'  Association  that  the 
standards  herein  outlined  be  made  effective  at  the  earliest  pos- 
sible date.  Your  Committee,  therefore,  respectfully  invites 
your  early  action. 

Respectfully  submitted, 

Arthur  R.  Baylis, 

Ai'tiny  Chainnun 

Stanley  G.  Plagg,  Jr. 

E.  M.  Herr  .   „         .^,  r,i      J      ,-     ..• 

,,   „  Committee  on  Standardisation,  of 

Arthur  M.  Houser  \ 

Julian  Kennedy 

E.  A.  Stillman 

A.  S.  VOGT 

W.  M.  White 
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Received  by  tlie  Council,  April  23,  191S,  and  ordered  printed.  For 
presentation  at  the  Annual  Meeting,  December  1918,  of  The  Ameri- 
can Society  of  Mechanical  Engineers,  29  West  39th  Street,  New 
York.  This  p:iper  was  prepared  under  the  direction  of  J.  P.  Spar- 
row, deceased,  the  late  Chairman  of  the  Committee.  All  papers  are 
subject  to  revision. 

THE  WORK  OF  THE  BOILER  CODE 
COMMITTEE 

rHE  Boiler  Code  Committee  meets  monthly  for  the  purpose 
oj  considering  communications  relative  to  the  Boiler  Code. 
Any  one  desiring  information  as  to  the  application  of  the  Code  is 
requested  to  communicate  with  the  Secretary  of  the  Committee, 
Mr.  C.  r.  Oberl.  29  West  39th  St..  Neiv  York  City. 

The  procedure  of  the  Committee  in  handling  the  cases  is 
as  follows :  All  inquiries  must  be  in  written  form  before  they 
are  accepted  for  consideration.  Copies  are  sent  by  the  Secre- 
tary of  the  Committee  to  all  of  the  members  of  the  Committee. 
The  interpretations,  in  the  form  of  replies,  are  then  prepared 
by  the  Committee  and  passed  upon  at  a  regular  meeting  of 
the  Comni'ttee.  These  interpretations  are  later  submitted  to  the 
Council  of  the  Society  for  approval,  after  which  they  are  issued 
to  the  inquirer  and  simultaneously  published  in  The  Journal, 
in  order  that  any  one  interested  may  readily  secure  the  latest 
information  concerning  the  interpretation. 

Below  are  given  the  interpretations  of  the  Committee  in 
Cases  Nos.  194-199,  inclusive,  as  formulated  at  the  meeting 
of  July  31-August  1,  1918,  and  approved  by  the  Council.  In 
this  report,  as  previously,  the  names  of  inquirers  have  been 
omitted. 

Ca.se  No.  194 

Inquiry:  Is  the  reservoir  or  tank  of  a  steam  storage  loco- 
motive built  with  running  gear  exactly  similar  to  an  ordinary 
steam  locomotive,  but  having  instead  of  a  boiler,  a  storage  tank 
filled  about  80  per  cent  with  hot  water  at  180  lb.  pressure,  to 
be  considered  as  a  steam  boiler  and  thus  subject  to  the  rales 
of  the  Boiler  Code,  or  as  an  unfired  pressure  vessel,  and  thus 
exempt  therefrom?  The  tank  has  no  fire  bos  nor  staying  nor 
other  features  which  are  responsible  for  corrosion  and  scale, 
and  it  is  usually  designed  for  a  factor  of  safety  of  4,  being 
fitted  with  a  safety  valve  of  ample  proportions. 

Reply:  It  is  tlie  opinion  of  the  Committee  that  the  unfired 
reservoir  of  such  a  locomotive  is  not  subject  to  the  rules  of 
the  Code. 

Case  No.  195 

Inquiry:  Is  it  necessary,  under  the  requirements  of  Par. 
185,  to  plane  down  to  K  in.  on  the  top  of  the  shell  the  por- 
tions of  the  plates  forming  the  laps  of  girth  joints  of  an  h.r.t. 
boiler  with  setting  of  the  third-pass  type? 

Reply:  Par.  185  of  the  Boiler  Code  requires  that  the  por- 
tions of  plates,  exceeding  fci  in.  in  thickness,  which  form  the 
laps  of  girth  joints  in  h.r.t.  boilers,  shall  be  planed  or  milled 


down  to  y2  in.  in  thickness  wherever  exposed  to  the  products 
of  combustion. 

Case  No.  196 
(Annulled) 

Case  No.  197 

Inquiry:  An  interpretation  is  requested  relative  to  the  ap- 
plication of  Par.  9  of  the  Boiler  Code  to  handhole  covers  and 
plates.  Are  they  considered  as  a  part  of  the  boiler  proper  so 
as  to  come  under  the  requirement  of  Par.  9,  or  may  they  be 
considered  as  fittings  and  thus  permissible  of  cast-iron  con- 
struction under  Par.  12? 

Reply:  The  Boiler  Code  does  not  prohibit  the  use  of  cast- 
iron  for  handhole  plates  except  for  certain  temperature  limits 
as  specified  in  the  Code.     See  Par.  12. 

Case  No.  198 

Inquiry:  Is  the  plain  unstayed  circular  furnace,  16%  in. 
outside  diameter  by  16  in.  high,  of  a  vertical  tubular  boiler, 
subject  to  the  requirements  of  Par.  239  of  the  Boiler  Code, 
with  proposed  revisions,  which  will  allow  it  a  reasonable  work- 
ing pressure,  or  to  Par.  241a,  which  will  allow  it  a  pressure 
of  only  70  lb.  ? 

Reply:  It  is  the  opinion  of  the  Boiler  Code  Committee  that 
the  formulcB  given  in  Par.  239  should  be  employed  for  com- 
puting the  allowable  pressure  of  this  furnace. 

Case  No.  199 

Inquiry:  Is  the  requirement  of  Par.  265  covering  a  wash- 
out hole  in  the  front  head  applicable  to  the  railroad  locomotive 
type  of  boiler  which  is  so  obstructed  by  the  dry  pipe,  spark 
arrester  screen,  and  other  smoke  box  equipment  as  to  render 
it  absolutely  inaccessible  without  dismantling  the  locomotive? 

Reply:  It  is  the  opinion  of  the  Boiler  Code  Committee  that 
the  requirement  of  Par.  265  applies  only  to  locomotive  type 
boilers  in  traction,  portable  or  stationary  service  and  not  to 
railroad  locomotive  boilers. 

Case  No.  190   (Reopened) 

Inquiry:  Is  it  the  intention  of  the  interpretation  in  Case 
No.  190  to  include  vertical  flretube  boilers  as  well  as  boilers  of 
the  Manning  type  which  differ  from  the  vertical  tubular  type 
only  in  the  use  of  the  Manning  OG  ring? 

Reply:  The  original  reply  in  Case  No.  190  was  so  worded 
as  to  cover  the  vertical  joint  of  any  form  of  internal  furnace 
where  the  joint  is  fully  supported  by  staybolting. 

Case  No.  191   (Reopened) 

Inquiry:  Does  the  interpretation  formulated  in  Case  No. 
191  permit  the  steel  manufacturer  to  cut  butt  straps  as  called 
for  by  the  customer,  or  if  the  customer  expresses  no  prefer- 
ence, then  to  cut  the  butt  straps  in  whatever  direction  his 
judgment  and  convenience  may  dictate,  and  make  the  tests 
from  the  plate  as  rolled,  as  provided  in  the  specifications  for 
boiler  plate  steel? 

Reply:  The  steel  manufacturer  is  privileged  to  shear  butt 
straps  from  the  plate  as  rolled  in  whichever  direction  the 
orders  of  the  customer  or  the  manufacturer's  convenience  may 
dictate,  the  tests  to  be  made  from  the  plate  as  rolled,  as  pro- 
vided in  the  specifications  for  boiler  plate  steel. 


The  Canadian  Engineering  Standards  Committee  has  been 
organized  with  otficial  representation  from  the  government 
departments,  the  Canadian  Manufacturers'  Association  and 
several  te-hnical  organizations.  Its  objects  are  to  secure  inter- 
changeability  of  parts,  to  reduce  cost  of  manufacture  by  the 
elimination  of  multiplicity  of  designs,  and  to  effect  improve- 
ments in  workmanship  and  design. 

The  following  officers  were  elected:  Chairman,  Sir  John 
Kennedy;  vice-chairmen,  H.  H.  Vaughan,  Mem.Am.Soc.M.E., 
and  Capt.  R.  J.  Durley;  honorary  secretary-treasurer.  Dr. 
John  B.  Porter;  secretary,  Frank  S.  Keith.  The  headquarters 
will  be  at  176  Mansfield  Street,  Montreal. 


CORRESPONDENCE 


CONTRIBUTIONS  to  the  Correspondence  Departments  of  The  Journal  by  members  of  The 
American  Society  of  Mechanical  Engineers  are  solicited  by  the  Publication  Committee.  Con- 
tributions particularly  welcomed  are  suggestions  on  Society  Affairs,  discussions  of  papers  published 
in  The  Journal,  or  brief  articles  of  current  interest  to  mechanical  engineers. 


Suggestions  for  the  Conservation  of  Tin 

To  THE  Secbetaey: 

Concerning  the  matter  of  Tin  Conservation  which  has  recent- 
ly been  referred  to  our  Sub-Committee  on  Bearing  Metals,  we 
most  heartily  approve  of  the  work  already  done  by  the  various 
agencies  in  the  field  of  tin  conservation,  now  in  general  co- 
operation with  the  Government.  It  is  evident  that  in  order  to 
accomplish  most  effective  results  in  this  field  a  very  general 
whole-hearted  cooperation  should  exist  between  all  users  and 
consumers  of  tin.  Fortunately  this  condition  is  evident 
throughout  the  entire  countrj'. 

We  fully  realize  that  it  is  impossible  to  lay  down  hard  and 
fast  recommendations  to  govern  all  cases,  since  so  many  ex- 
ceptions and  special  requirements  must  always  exist.  We  feel, 
therefore,  that  our  suggestions  at  this  time  should  be  of  a  pure- 
ly technical  nature  such  as  will  prove  of  jaermanent  and  last- 
ing value. 

In  general,  we  would  call  the  designing  engineer's  attention 
to  the  fact  that  the  tin-base  babbitts  are  far  more  generally 
used  than  uecessarj-,  and  that  where  service  conditions  permit 
the  use  of  a  lead-base  babbitt,  the  most  satisfactory  results 
are  obtained  by  such  use. 

In  general,  tin-base  babbitts  should  be  restricted  to  bearings 
subjected  to  extreme  service  conditions,  to  those  under  ex- 
cessive loads,  repeated  impacts  and  severe  shocks.  However, 
even  under  these  conditions  it  is  possible  to  reduce  the  tin 
consumption  by  an  improved  construction  in  which  the  layer 
of  babbitt  is  made  thinner.  This  is  accomplished  by  sweating 
a  thin  layer  of  babbitt  into  a  steel  backing  or  shell  made  of 
tubing,  and  thus  producing  a  very  superior  construction,  while 
at  the  same  time  accomplishing  the  purpose  of  conserving  tin. 

It  seems  advisable  that  the  use  of  tin-base  babbitts  be  re- 
stricted to  those  having  the  following  two  limits  of  composi- 
tion :  namely,  from  0  to  21  and  from  76  to  88  per  cent  of  tin. 
Those  falling  within  the  lower  limits  should  be  used  far  more 
generally  than  those  of  the  higher  limits. 

At  this  time,  also,  it  seems  opportune  to  call  attention  to  an 
old  bronze  formula:  namely,  88  copper,  10  tin  and  2  zinc,  com- 
monly known  as  gun  metal  or  ordnance  bronze.  This  should 
be  entirely  superseded  by  a  composition  having  substantially 
90  copper,  6.5  tin,  1.5  lead  and  2  zinc,  which  is  a  superior 
composition  in  every  respect.  In  general,  it  is  stronger  and 
more  reliable;  is  more  economical  in  foundry  production;  is 
easier  and  more  satisfactorily  machined;  for  hydraulic  work 
is  less  liable  to  leaks;  in  steam  service  it  is  from  5  to  40  per 
cent  stronger  than  the  old  composition ;  while  at  the  same  time 
this  substitute  formula  offers  a  saving  of  3^2  per  cent  of  tin, 
which  is  always  wasted  in  the  old  foiinula  incident  to  the 
production  of  an  inferior  alloy. 

A  copper-tin  bronze  having  more  than  a  minute  trace  of 
phosphorus  should  be  used  for  bearing  purposes  only  when 
the  ccjrres]ionding  bearing  member  is  made  of  hardened  or 
high-carbon  heat-treated  steel.  A  copper-tin  bronze  containing 
no  lead  and  whose  tin  is  9  per  cent,  or  more  than  that  of  its 
copper  content,  should  never  be  used  with  the  softer  low- 
carbon  machinery  steels.  A  copper-tin  bearing  bronze  in 
which  the  tin  is  as  high  as  9  per  cent  of  its  copper  content, 
or    higher,     and    at    the    same    time    which    contains    zinc. 


should   also   contain   lead   in   amount   not  less   than   its   zinc 
content. 

We  would  also  call  attention  to  the  fact  that  where  exacting 
chemical  conditions  and  flowing  requirements  do  not  exist, 
solders  having  a  low  percentage  of  tin  can  be  used  far  more 
generally,  and  in  many  cases  even  produce  a  superior  product. 
The  composition  of  60  lead  and  40  tin  is  the  strongest  and 
most  plastic  alloy  of  these  constituents,  having  a  melting  point 
of  39  deg.  fahr.  higher  than  a  50-50  solder.  For  many  pur- 
poses it  has  been  found  that  the  lead  can  be  increased  even 
beyond  this  point,  and  thereby  still  effect  a  very  satisfactory 
economy. 

Respectfully  submitted, 

C.    H.    BlEBBAUM,   Chairman 

J.  A.  Capp 

H.   DiBDERICHS 

Sub-Committee  on  Bearing  Metals. 
September  12,  1918. 


Fuel  Administration  in  Missouri 

Prof.  H.  Wade  Hibbard,  Mem.Am.Soc.M.E.,  of  the  Uni- 
versity of  Missouri,  who  has  recently  been  appointed  District 
Engineer  of  the  United  States  Fuel  Administration  for  the 
North  Central  District  of  Missouri,  has  sent  interesting  in- 
formation regarding  his  work  in  the  district.  He  expresses  the 
hope,  which  the  editor  earnestly  seconds,  that  others  who  are 
actively  engaged  in  the  work  of  winning  the  war  should  con- 
tribute to  The  Jouijnal  accounts  of  their  experiences. 

Professor  Hibbard  refers  to  the  great  usefulness  of  Bulletin 
No.  1  of  the  Advisory  Committee  of  the  Massachusetts  Fuel 
Administration,  a  portion  of  which  was  reproduced  in  The 
.JouRXAL  for  August,  page  692.  He  states  that  his  district  is 
140  miles  long  north  and  south,  and  133  miles  long  east  and 
west,  with  83  public-service  utOities  and  several  times  that 
number  of  other  plants  and  factories.  He  is  engaged  in  or- 
ganizing the  work  and  stimulating  local  patriotic  sentiment 
along  the  lines  of  fuel  and  power  conservation. 

Every  man  wants  to  be  doing  something  in  the  war  and 
owners  and  operators  too  old  or  otherwise  unable  to  "  make  " 
the  Army,  are  stiU  able  to  send  substitutes  to  the  Army.  The 
power-plant  operator  or  factory  owner  who  can  save  one  coal- 
miner's  annual  output  of  coal  is  in  effect  sending  a  "  sub- 
stitute "  to  carry  a  rifle  over  there.  In  our  Civil  War  a  man 
could  hire  a  substitute  to  go  in  his  place;  but  the  miner-substi- 
tute is  a  very  different  and  much  finer  idea. 

It  is  expected  to  have  fuel  and  power  committees  in  each 
plant  and  an  advisory  committee  to  unify  and  help  the  work 
in  each  town,  and  also  a  county  advisory  committee  in  each 
county.  The  largest  city  in  the  county  is  made  a  conservation 
center. 

Mr.  J.  A.  Whitlow,  Mem.Am.Soc.M.E.,  Administrative  En- 
gineer, is  in  charge  of  this  work  in  Missouri.  His  connection 
for  years  with  the  public-service  work  forms  an  especially 
favorable  circumstance  for  the  quick  and  effective  organization 
of  the  state,  he  being  already  personally  acquainted  with  all 
of  the  public  utilities  and  their  operators  and  with  most  of 
the  engineers. 
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ENGINEERING  SURVEY 

A  Review  of  Progress  and  /Attainment  in  Mechanical  Engineering  and  Related  Fields,  Includ- 
ing Abstracts  of  Articles  in  Current  Technical  Periodicals 


Waste  Reclamation 

A  meeting  was  recently  held  by  Hugh  Frayne,  member  of 
the  War  Industries  Board  and  chairman  of  its  War  Prison 
Labor  and  Reclamation  Section,  with  various  section  chiefs  in 
the  War  Industries  Board  and  representatives  of  other  agencies 
concerning  the  important  matter  of  the  reclamation  of  waste 
materials.  A  general  plan  was  outlined  for  uniformity  of 
method  and  cooperation  among  the  various  agencies  in  reclaim- 
ing materials  much  needed  in  the  Government's  war  program. 

As  an  illustration  of  the  value  of  reclamation  work  that  can 
be  done,  Mr.  Frayne  pointed  out  that  during  June  and  July 
17,000  soldiers  were  completely  outfitted  with  shoes,  hats  and 
clothing  from  material  which  other  soldiers  had  discarded.  All 
of  this  material  was  disinfected,  renovated,  and  repaired  oi' 
remade,  instead  of  being  allowed  to  go  to  the  junk  pile.  This 
work  was  done  through  the  reclamation  division  of  the  Quarter- 
master's Department,  of  which  Col.  J.  S.  Fair  is  in  charge. 
{Official  Bulletin ,  August  13,  1918,  p.  1.5) 


0.  B.  Zimmerman,  Mem.Am.Soc.M.E.,  is  in  charge,  covering 
the  following  subjects :  Searchlights ;  surveying ;  map  produc- 
tion; sound  ranging;  engineer  equipment;  testing  mechanical 
and  optical  devices;  physical  and  chemical  research  and  tests; 
cooperation  and  coordination ;  information  sources  and  patents ; 
heavy-equipment  developments. 

Among  the  functions  of  this  division  are : 

1  To  review,  follow  up  and  initiate  improvements  in  the 
military  equipment  and  supplies  of  the  Mobile  Army,  in 
co(5peration  with  purchasing  otBcers  of  corresponding  equip- 
ment and  with  cognizance  of  manufacturing  facilities  and 
available  materials. 

2  To  conduct  or  follow  chemical  and  physical  tests  of  ma- 
terial and  equipment;  and  to  conduct  efficiency  tests. 

3  To  assist  in  the  creation  of  suitable  specifications  and  ad- 
vise on  technical  questions. 

4  To  assist  ofiicers  of  the  Depot  to  develop  their  ideas  into 
patentable  form  in  order  to  protect  the  Government  against 
the  payment  of  royalties  for  ideas  originating  in  the  Depot. 


Plant  to  Make  "  Carbocoal  " 

It  is  stated  by  the  Fuel  Administration  that  the  U.  S.  Gov- 
ernment has  become  interested  in  the  establishment  of  a  plant 
at  Clinchfield,  Va.,  for  the  manufacture  of  "  Carbocoal,"  a 
smokeless  briquetted  fuel  produced  from  bituminous  coal.  This 
has  developed  as  the  result  of  tests  on  the  briquets  made  by  the 
Navy  Department  and  two  railroad  companies.  The  plant, 
which  is  now  in  the  preliminary  stages  of  construction,  is  ex- 
pected to  he  in  operation  early  in  1919  and  will  have  a  capacity 
of  treating  several  hundred  thousand  tons  of  bituminous  coal 
annually. 

A  new  process  of  low-temperature  distillation  is  used  by 
which  coal  is  so  treated  as  to  recover  greater  quantities  of  the 
valuable  by-products,  such  as  toluol,  sulphate  of  ammonia,  and 
valuable  oils.  The  briquets  are  made  from  the  residue.  Tests 
of  carbocoal  disclose  that  it  contains  less  than  4  per  cent  of 
volatile  matter,  rendering  it  practically  smokeless,  and  that 
it  is  satisfactory  where  there  is  limited  grate  area  and  re- 
stricted boiler  capacity.  [Official  Bnlletiv,  August  27,  1918, 
p.  8) 


New  Department  of  the  Engineer  Depot 

Few  realize  the  immense  volume  of  work  accomplished  by 
the  General  Engineer  Depot  at  Washington  in  supplying  the 
engineering  equipment  required  by  the  Army  in  this  country 
and  abroad.  The  fact  that  its  various  departments  have  often 
accomplished  the  seemingly  impossible  is  indicated  by  the 
slogan  of  the  Depot,  "  It  can't  be  done,  but  here  it  is."  Speci- 
fications have  been  issued  and  orders  placed  for  supplies  to  the 
extent  of  $5,700,000  by  a  single  department  in  a  single  day. 
The  personnel  of  the  Depot  comprises  a  staff  of  3600  situated 
in  different  parts  of  the  country,  with  150  engineers  of  the  first 
class.  Thirteen  of  the  Washington  staff  are  members  of  this 
Society. 

Announcement  has  been  made  of  a  new  division  of  the  Depot 
on  Investigation,  Research  and  Development,  of  which  Major 


Prevention  of  Accidents  in  Government  Nitro 

Plant 

The  United  States  Employees'  Compensation  Commission  is- 
sues the  following : 

A  remarkably  low  accident  record  has  been  effected  during 
the  construction  of  the  United  States  explosive  plant  C,  at 
Nitro,  W.  Va.,  which  was  begun  the  early  part  of  January 
1918.  This  is  attributed  directly  to  forethought  and  careful 
planning  in  the  elimination  of  accident  hazards  through 
concerted  effort  in  modern  methods  of  safety  engineering. 

This  plant  covers  approximately  1600  acres  of  land,  upon 
which  are  constructed  hundreds  of  buildings  to  be  used  in  the 
maimfacture  of  smokeless  powder.  In  addition  to  the  plant 
acreage  there  are  about  900  acres  of  land,  upon  which  are 
being  constructed  thousands  of  homes  in  which  the  operators 
will  live. 

No  records  in  the  United  States  accident  statistical  record 
books,  past  or  present,  have  been  more  wonderful  than  those 
now  shown  at  this  Government  powder  plant,  where,  to  date, 
there  has  been  but  two-tenths  of  one  per  cent  of  the  number 
of  working  hours  lost  by  injuries  resulting  from  accidents 
causing  absence  of  employees. 

But  six  fatalities  have  occurred  at  this  plant  during  the 
past  eight  months  of  its  construction  period,  where  upward  of 
19,000  employees  have  been  working  overtime  and  Sundays  to 
complete  this  gigantic  project.  Only  8  accidents  per  10,000 
employees  per  day  have  occurred,  entading  loss  of  one  day 
or  more. 

The  supervision  of  this  accident-prevention  work  has  been 
done  by  a  well-organized  safety  department  which,  representing 
the  United  States  Employees'  Compensation  Commission,  at 
Washington,  D.  C,  has  been  under  the  direction  of  C.  B.  Hay- 
ward,  safety  engineer  in  charge.  Its  activities,  coupled  with 
the  assistance  and  cooperation  of  the  officials  down  to  the  work- 
men, have  made  it  possible  to  create  this  new  mark  in  ac- 
cident-prevention work.  (Official  Bulletin,  September  4,  1918, 
p.  7) 
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British  Scientific  Products  Exhibition 

This  exhibition  was  formally  opened  at  Kings  College, 
London,  on  August  14,  and  remained  open  every  weekday  till 
September  7.  It  was  organized  under  the  auspices  of  the 
British  Science  Guild  with  the  assistance  and  cooperation  of  a 
large  number  of  scientific  technical  societies  and  institutions, 
as  well  as  various  official  and  municipal  authorities  and  various 
manufacturers. 

The  exhibition  was  not  intended  to  be  a  direct  meeting 
ground  between  purchaser  and  manufacturer  but  rather  to 
enlighten  the  public  as  to  the  scientific  and  industrial  strength 
and  adaptability  of  the  country,  as  well  as  to  stimulate  con- 
fidence in  the  national  capacity  to  meet  not  only  the  needs  of 
the  present  but  also  the  demands  of  the  future.  It  was  in- 
tended also  to  make  clear  the  value  of  scientific  research  to 
the  arts  and  industries  and  to  show  how  much,  in  this  regard, 
had  been  successfully  achieved  since  the  beginning  of  the  war, 
which,  in  many  directions,  revealed  an  appalling  dependence  of 
Great  Britain  on  foreign  products  and  instruments. 

Many  things  done  in  the  last  four  years  could  not  be  ex- 
hibited for  reasons  of  military  secrecy,  but  it  proved  possible 
to  make  a  very  good  showing  even  in  such  lines,  as,  for  ex- 
ample, in  aeronautical  progress,  where  military  considerations 
are  predominant.  One  of  the  difficulties  encountered  was  to 
find  a  sufficient  number  of  men  that  could  be  spared  from 
actual  war  work  and  still  be  competent  to  answer  questions  of 
visitors.  This  difficulty  was  solved  by  making  arrangements 
by  which  college  students  were  used  as  demonstrators. 

During  the  course  of  the  exhibition  lectures  and  demonstra- 
tions were  given.  Sir  William  Tilden  spoke  on  Recent  Progress 
in  Industrial  Chemistry  and  representatives  of  the  Munitions 
Invention  Department  demonstrated  the  oxidation  of  am- 
monia. 

Engineering,  from  which  the  above  data  were  taken  (vol.  106, 
no.  2746,  August  16,  1918,  pp.  177-178),  gives  an  extensive 
serial  account  of  the  exhibition,  of  which  the  article  referred 
to  above  in  the  issue  of  August  16  is  the  first  installment. 

Explaining  the  Fuel  Regulations 

The  fundamentals  of  the  national  program  of  fuel  conserva- 
tion in  power  plants  are  (a)  personal  inspection  of  every 
power  plant;  (b)  rating  and  classification  of  every  plant,  in 
classes,  depending  on  the  thoroughness  with  which  the  owner 
conforms  to  the  recommendations  of  the  Fuel  Administration : 
(c)  at  the  discretion  of  the  Administration  the  supply  of  coal 
to  any  needlessly  wasteful  plant  may  be  stopped. 

For  the  carrying  out  of  the  second  stage  of  this  program,  the 
Fuel  Administration,  through  its  advisoi-y  engineer,  Mr.  David 
Moffat  Myers,  Mem.Am.Soc.M.E.,  has  prepared  standard 
recommendations  regarding  measuring  and  recording  fuel, 
heating  feedwater,  regulating  air  supply,  cleaning  heating 
surfaces,  maintaining  and  insulating  settings,  supervision  of 
boiler  and  engine  plants  and  of  plants  in  buildings  and  shops. 

As  explained  by  Mr.  Myers,  this  part  of  the  work  represents 
only  one  side  of  the  fuel-conservation  work,  but  it  is  the  side 
which  most  concerns  engineers  and  upon  which  the  Fuel  Ad- 
ministration looks  to  the  engineer  for  cooperation.  Mr.  Myers 
has  consented  to  appear  before  the  members  of  the  Society  at 
the  Indianapolis  joint  section  meeting  on  October  25  and  26 
and  tell  those  present  just  what  the  Fuel  Administration  ex- 
pects of  the  engineer.  At  this  same  meeting,  too,  Dr.  P.  B. 
Noyes,  Department  of  Publicity  and  Education,  will  give  an 
explanation  of  the  regulations  of  the  Fuel  Administration. 
Full  particulars  appear  elsewhere  in  this  issue. 


Standard  Symbols  in  Mechanics 

A  great  deal  of  work  has  been  done  by  the  Society  for  the 
Promotion  of  Engineering  Education  in  attempting  to  secure 
uniformity  of  practice  in  the  use  of  uniform  symbols  and  ab- 
breviations used  in  technical  literature.  Prof.  John  T.  Faig, 
Mem.Am.Soc.M.E.,  has  taken  an  active  interest  in  this  useful 
work  and  has  furnished  for  publication  the  following  symbols 
for  formulae  in  mechanics  which  were  approved  by  the  S.  P. 
E.  E.  on  June  28,  1918. 


Concept. 

Acceleration,  angular 

Acceleration  due  to  gravity 

Acceleration,  linear 

Area 

Breadth 

Center  of  rotation 

Coefficient  of  friction 

Coefficients  and  con.stants. 
Deflection  of  beam.  .  . 

Depth 

Diameter 

Distance  passed  over 

Distance  of  extreme  fiber  from  neutral  axis..    . 

Eccentricity  of  appHcation  of  load 

Efficiency  (hydrauhc,  mechanical,  volumetric) 

Force : 

Force,  moment  of 

Friction,  coefficient  of 

Head 

Height 

Horsepower 

HydrauUc  radius 


Symbol, 
a  (Alpha) 

g 

a 

A 

b 

O 

f 
C,  K 

y 
d 

D 

s 
c 
e 

F 
M 

f 

H 

h 

.    hp. 

Rh 


Inertia,  polar  moment  of J 

Inertia,  rectangular  moment  of / 

Length ...  L 

Load,  eccentricity  of  application  of e 

Mass TO 

Modulus  of  section Z 

Modulus  of  elasticity,  Young's E 

Moment  of  force M 

Moment  of  inertia,  polar J 

Moment  of  inertia,  rectangular / 

Quantity  of  liquid  flowing Q 

Radius r 

Radius  of  gjTation.                                                   k 

Reactions R 

Revolutions  per  unit  of  time A'^ 

Stress,  unit S 

Time. .  .  ( 

Torque.  T 

Velocity,  angular w  (Omega) 

Velocity,  linear v 

Volume V 

Weight W 

Young's  modulus  of  elasticity E 

U.  S    Munition  Output 

Official  report  of  newspaper  interview  with  the  Acting 
Secretary  of  War   (condensed)  : 

I  will  give  you  tlie  facts  about  the  big  gun  plant  we  are 
constructing  at  Neville  Island.     We  signed  a  contract  with 

the  United  States  Steel  Corporation  to  build  and  operate 
without  profit  this  plant  for  guns  of  the  larger  calibers.     This 

IS  the  biggest  plant  of  this  kind  ever  conceived.  The  site  is 

just    below   Pittsburgh    and    covers    about    1000  acres.      The 

housing  will  be  on  the  hills  south  of  the  Island.  The  amount 
of  money  involved  is  $150,000,000.  This  plant  will  handle  a 
tremendous  amount  of  material. 
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Q.  Will  this  plant  be  available  for  other  uses  after  the 
wai-? 

A.  The  plant  will  always  be  able  to  make  steel  and  heavy 
forging-s.  A  gTeat  deal  of  the  machinery  is  special  for  large- 
gun  manufacture. 

Q.  Will  the  plant  be  available  for  naval  guns  after  the 
war '? 

A.     The  Government  will  retain  it  after  the  war. 

Q.     How  large  will  the  guns  be  from  the  Neville  plant? 

A.     A  14-incli  will  be  the  minimum. 

Q.     Can  you  tell  about  the  maximum? 

A.     No. 

Q.  What  plants  besides  the  Bethlehem  are  now  building 
big  ordnance? 

A.  About  12  finishing  and  12  forging  plants.  This  number 
includes  Bethlehem. 

Q.  Did  you  say  we  had  shipped  two  hundred  and  fifty 
155-mm.  guns? 

A.     Yes,  to  France. 

In  rejjly  to  further  questions  Mi-.  Crowell  stated:  We  are 
producing  between  25,000  and  30,000  machine  guns  per 
month.  Of  the  Browning  heavy  we  are  producing  6000  to 
7000,  and  the  Browning  light  automatic  rifle  from  8000  to 
9000  per  month. 

Tractors:  We  are  getting  production,  but  it  is  not  nearly 
what  it  should  be.     We  are  making  about  1200  per  month. 

Rifles:  The  production  has  been  steady,  about  200,000  per 
month. 

Pistols  and  Revolvers:  We  produce  between  50,000  and 
00,000  per  month.  We  are  expediting  this. — {Official  Bulletin, 
Sept.  4,  1918,  pp.  1  and  6). 

Meetings   of  Other   Societies 
Smoke  Prevention  Association 

About  fifty  delegates,  including  municipal  smoke  inspectors. 
fuel  supervisors  and  inspectors,  and  others,  were  present  at 
the  thirteenth  annual  convention  of  the  Smoke  Prevention 
Association  held  at  Newark,  N.  J.,  August  20-22. 

Several  addresses  were  made  on  topics  of  general  engineei- 
mg  interest.  Newell  W.  Roberts,  Vice  President,  Interna- 
tional Coal  Products  Corporation,  explained  that  "  carbocoal  " 
(mentioned  elsewhere  in  this  number),  consists  primarily  of 
iixed  carbon  and  contains  only  Vyo  to  4  per  cent  of  volatile 
mattei'.  In  combustion  the  fuel  is  smokeless,  igniting  with 
■comparative  ease  and  burning  freely  and  completely  undei- 
.all  ordinary  draft  conditions.  The  fuel,  shaped  by  a  briquet 
machine  to  insure  a  maximum  density,  is  uniform  in  size 
.and  quality,  dustless  and  clean.  In  structure  it  is  hard  and 
tough,  permitting  ordinary  handling  and  transportation  for 
long  distances  without  disintegTation.  In  color  it  has  a 
a-esemblance  to  coke,  being  grayish  black  and  with  a  density 
closely  similar  to  that  of  anthracite  coal. 

Frank  W.  Casler,  General  Superintendent  of  Production, 
Public  Service  Corporation  of  New  Jersey,  in  a  paper  termed 
lExjierience  in  Burning  a  Million  Tons  of  Coal  a  Year,  and 
How  We  Supervise  It,  said  that  the  method  of  procuring  a 
■coal  supply  today  has  changed  very  materially  from  what  it 
was  in  pre-war  times.  Then  the  contracts  called  for  coal  t'l 
:be  delivered  to  hand-fired  plants  where  the  smoke  abatement 
was  an  important  factor  of  not  more  than  17  or  18  per  cent 
volatile  matter;  but  now  the  average  volatile  matter  ranges 
from  23  to  25  per  cent.  In  purchasing  coal  the  Corporation 
specifies  that  the  av«rage  ash  for  any  one  month  shall  not 


exceed  a  certain  percentage;  sufficient  leeway  is  allowed  for 
reasonable  variation,  and  should  it  exceed  this  amount  penal- 
ties are  applied,  but  no  premiums  are  paid  if  the  average 
falls  below  what  is  specified  in  the  contract,  the  object  being 
to  maintain  a  fuel  supply  of  uniform  quality. 

H.  D.  Savage,  Vice  President,  Locomotive  Pulverized  Fuel 
Co.,  referred  to  results  attained  with  pulverized  fuel  on  the 
Atchison,  Topeka  &  Santa  Fe  R.  R.,  the  Hudson  &  Delaware 
Co.  and  the  Central  Railway  of  Brazil.  As  regards  its  use 
in  stationary  plants,  he  pointed  out  the  possibilities  for  the 
commercial  employment  of  such  fuels  as  Rhode  Island 
graphite  anthracite,  lignite  coal  of  the  South  and  Northwest, 
and  the  anthracite  culm  and  slush,  in  Pennsylvania.  A  series 
of  tests  made  in  June,  1918,  with  an  Edge  Moor  boiler,  using 
Illinois  and  Indiana  screenings,  showed  an  efficiency  of  boiler 
and  furnace  of  83.33  per  cent,  during  a  12-hour  period.  The 
increase  in  efficiency  over  using  the  same  grade  and  quality 
of  fuel  on  grates  or  in  retorts  was  15  per  cent,  with  a  value 
of  fuel  saving  during  the  period  of  run,  at  $5  per  ton,  of  .$0.80. 
The  one  diliiculty  manifest  in  the  use  of  pulverized  coal  is 
that  it  cannot  be  stored  for  long  periods  without  danger  of 
spontaneous  combustion. 

W.  S.  Bartholomew,  Locomotive  Stoker  Co.,  presented  a 
resume  of  Mechanical  Stoking  of  Locomotives  as  Related  to 
Smoke  Prevention  Problems.  Up  to  the  present  time  4500 
mechanical  stokers  are  in  service  on  the  railroads  distributed 
over  locomotives  with  from  50,000  lb.  to  100,000  lb.  tractive 
effort.  The  United  States  Railroad  Administration  has 
ordered  mechanical  stokers  for  application  to  all  locomotives 
now  in  course  of  construction  with  a  tractive  effort  of  50,000 
lb.  or  over,  and  mechanical  coal  passers  for  smaller  locomo- 
tives to  be  built. 

Otlier  papers  were,  Boiler  Room  Efficiency,  by  A.  H.  Black- 
burn ;  Smokeless  Combustion  with  Chain  Grate  Stokers,  by 
Thomas  A.  Marsh,  and  Bituminous  Coal  for  Heating  Boilers, 
by  William  A.  Pittsford.  (From  the  report  of  the  Convention 
given  in  Power,  September  10,  1918.) 

Association  of  Iron  and  Steel  Electrical  Engineers 

The  twelfth  annual  convention  of  the  Association  of  Iron 
and  Steel  Electrical  Engineers  was  a  well-attended  meeting, 
held  at  Baltimore,  Md.,  September  11-14.  Besides  several 
teclmical  papers,  two  important  committee  reports  were  dis- 
cussed on  Rules  for  Safe  Operation  of  Electric  Cranes;  and 
Methods  of  Education  for  Electrical  Employees. 

The  fii-st  report  outlines  explicitly  the  duty  and  authoritj' 
of  each  employee  in  matters  of  safety  and  calls  attention  to 
tlie  reasonable  requirement  of  the  law  that  employees  should 
be  instructed  in  the  hazards  of  their  work,  and  to  the  fact 
that  this  requirement  cannot  be  complied  with  more  effectively 
than  by  supplying  each  employee  with  a  printed  copy  of  such 
instructions,  which  without  abrogating  the  obligation  of  those 
in  authority  to  give  verbal  instructions,  will  preclude  the 
possibility  of  denying  that  full  instructions  have  been  given. 

The  second  report  is  based  on  suggestions  offered  by  various 
manufacturers  and  from  a  consideration  of  these  the  com- 
mittee proposes  the  following  two-years'  course  to  be  given  by 
the  electrical  departments  of  steel  plants : 

First  Year :  Shoj)  mathematics,  magnetism,  line  and 
resistance  calculations,  diagrams  and  blueprint  reading,  d.c. 
machinery,  motors  and  generators,  a.c.  machinery,  motors  and 
generators,  inside  wiring,  conduit  work,  automatic  control, 
and  methods  of  braking. 

Second  year:    Power-station  layouts,  switchboards  and  wir- 
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ing  of  same;  and  laboratory  work  comprising  a  conduit  job 
complete,  meter  repairing  and  testing,  motor  testing  and  con- 
neetiug,  automatic  control  boards,  eurve-drawiag  instruments, 
illumination  tests  and  calculations,  meter  transformers  and 
connections,  and  armature  winding. 

A  paper  by  D.  D.  Pendleton  presented  some  considerations 
on  Condensers  and  Condenser  Engineering  Practice,  in  which 
was  a  very  good  summary  of  well-known  principles  applying 
to  the  selection  of  condenser  equipment  and  its  installation 
and  use. 

A  great  deal  of  discussion  was  brought  out  by  a  paper  on 
Automatic  Engine  Stops  by  Walter  Greenwood.  He  held  that 
automatic  stops  could  well  be  extended  to  blast-furnace  en- 
gines and  to  other  types  in  mill  work  where  they  would 
prevent  wrecks. 

H.  PI.  McLain  discussed  Bridge  Motors  for  Overhead 
Cranes.    An  abstract  of  his  paper  is  given  in  this  number. 

Denver  Meeting  of  the  American   Institute  of 
Mining  Engineers 

The  117th  meeting  of  the  American  Institute  of  Mining 
Engineers  was  held  at  Denver  and  Colorado  Springs,  Sep- 
tember 1  to  6.  During  the  meeting  many  trips  were  made  to 
points  of  interest  including  the  electric  feiTomanganese 
furnaces  of  the  Iron  Mountain  Alloy  Company  at  Utah  Junc- 
tion, which  it  is  said  are  being  used  experimentally  for  war 
purposes  preparatory  to  larger  developments;  to  the  mining 
interests  at  Cripple  Creek  and  Pueblo  and  to  the  works  of 
the  Colorado  Fuel  and  Iron  Company  at  Minuequa.  This 
latter  plant  has  enormous  by-product  coke-oven  capacity  and 
Bessemer  and  open-hearth  furnaces  and  is  heavily  engaged 
upon  war  work.  Some  6000  men  are  employed  and  the  maxi- 
;inum   monthly   production   of   steel   has   reached   55,000  tons. 

The  papers  presented  at  the  several  sessions  for  the  most 
part  were  in  the  tield  of  metallurgy  and  highly  technical. 
The  following  titles  are  of  greatest  interest  to  the  mechanical 
engineer:  The  Manufacture  of  Ferro  Alloys  in  the  Electric 
Furnace,  E.  M.  Keeney  (reviewed  in  this  number) ;  The  Met- 
allography of  Tungsten,  Zay  Jeffries;  The  By-Product  Coke 
Oven  and  It.s  Products.  Wm.  H.  Blauvelt;  The  Use  of  Coal 
in  Pulverized  Form,  H.  R.  Collins;  Carbocoal,  C.  T.  Malcolm- 
son;  Price  Fixing  of  Bituminous  Coal  by  the  U.  S.  Fuel  Ad- 
ministration, Cyrus  Gamsey,  R.  V.  Norris  and  J.  H.  All- 
port  ;  Radium.  R.  B.  Moore ;  Engineering  Problems  En- 
countered During  Recent  Mine  Fire  at  Utah- Apex  Mine, 
Bingham  Canyon,  Utah,  V.  S.  Rood  and  J.  A.  Norden; 
Gaging  and  Storage  of  Oil  in  the  Mid-Continent  Field,  0.  U. 
Bradley. 

During  the  convention  a  memorial  service  was  held  for  the 
late  Dr.  James  Douglas,  former  president  of  the  Institute,  an 
account  of  whose  life  appeared  in  The  Journal  for  August 
1918.  In  opening  the  meeting.  President  Sidney  J.  Jennings 
said  that  Dr.  Douglas  was  an  engineer,  a  scientist,  a  littera- 
teur ^\•itil  a  channing  sense  of  style,  a  benefactor  with  n 
singularly  wide  variety  of  interests,  and  a  man  who  had 
acquired  wisdom  and  understanding,  which  surpass  very  great 
riches.  E.  P.  Matthewson  spoke  of  Dr.  Douglas'  Canadian 
assofiations  and  of  his  benevolence  toward  educational  in- 
stitutions of  Canada ;  McGiU  University  was  highly  favored  by 
Dr.  Douglas,  and  Queens  University,  from  which  latter  he  grad- 
uated. Altogether,  the  sums  given  by  him  to  Canadian  institu- 
tions would  be  probably  up  in  the  millions,  but  he  was  so 
retiring  in   his  disposition  that  he  seldom  allowed  his  name 


to  be  used  in  connection  with  these  matters.  He  also  i-eferred 
to  the  broadmindedness  of  Dr,  Douglas  in  introducing  the 
open  door  into  metallurgy,  by  allowing  every  one  to  come  to 
the  plant  and  visit  the  mines  with  which  he  was  connected, 
contrary  to  the  usual  policy  of  metallurgists. 

W.  R.  Ingalls  told  of  the  well-merited  business  and  financial 
success  of  Dr.  Douglas,  a  remarkable  feature  of  which  was 
that  he  did  not  fully  attain  to  these  until  nearly  50  years  of 
age.  Although  he  lived  to  the  age  of  81,  his  great  accom- 
plishments were  achieved  during  the  late  years  of  his  life. 
Although  a  captain  of  industry,  his  habits  were  simple  and 
his  mind  was  absorbed  mainly  in  those  studies  most  directly 
afifectmg  the  welfare  of  humanity. 

A  memorial  service  was  also  held  in  honor  of  the  15  mem- 
bers of  the  Institute  known  to  have  made  the  supreme  sacri- 
fice in  the  war.  A  service  flag  of  the  Institute  showing  845 
m  service  hung  from  the  stage  and  as  Secretary  Stoughton 
read  the  records  of  those  who  had  died  in  service,  their  pic- 
tures were  thrown  upon  the  screen. 

Besides  the  professional  sessions,  the  program  included 
many  interesting  features,  on  the  list  of  which  was  a  banquet 
at  Colorado  Springs  with  the  State  Food  Administrator  as 
toastmaster.  Among  the  speakers  was  Capt.  Louis  Benet*, 
representative  of  Andre  Tardieu,  French  High  Commissioner 
to  the  United  States,  who  \Non  his  audience  by  stating  that 
the  present  need  is  not  for  transportation  or  food  but  "  to 
put  as  many  tons  of  steel  as  you  ha\"e  on  the  heads  of  your 
enemy." 

At  other  times  motion  pictures  were  also  shown,  one  being 
a  Canadian  film  showing  the  adaptation  to  industry  of  soldiers 
crippled  or  disabled  in  the  war,  and  another,  a  series  of  pic- 
tures showing  mining  and  milling  methods  and  welfare  work 
by  the  Inspiration  Consolidated  Copper  Company  at  Ii'.- 
spiration,  Ariz. 

Other  Societies 

At  an  enthusiastic  meeting  of  the  American  Society  of 
Marine  Draftsmen,  held  in  Philadelphia,  June  29,  Joseph  A. 
Steinmetz,  Mem.Am.Soc.M.E.,  S.A.E.,  Member  National  Re- 
search Council,  Engineering  Division,  Member  Submarine  De- 
fense Association,  generously  offered  a  cash  prize  of  $50  to  the 
member  of  the  American  Societj'  of  Marine  Draftsmen  who 
contributed  the  most  original  and  practical  paper  on  The 
Defense  of  Vessels  Against  Submarine  Attack.  In  this  con- 
nection it  is  interesting  to  note  that  at  the  December  11,  1917, 
meeting  of  the  Philadelphia  Section  of  this  Society,  Mr.  Stein- 
metz presented  a  paper  on  Offensive  Against  the  Submarine, 
with  annotations  to  the  suggestions  to  inventors  made  by  the 
Naval  Consulting  Board  of  the  United  States  regarding  the 
submarine  and  kindred  problems.  This  paper  appeared  in 
abstract  in  The  Journal  of  March  1918. 


At  a  "  Win-the-War "  convention  of  the  New  England 
Water  Works  Association,  held  at  Boston,  Mass.,  September 
11,  Mr.  Charles  T.  Main,  President  Am.Soc.M.E.,  presented  a 
paper  on  the  fuel  situation  in  New  England,  in  which  he  said 
that  water-works  plants  using  fuel  or  purchased  power  might 
well  form  a  Fuel  and  Power  Committee  similar  to  those  estab- 
lished in  manufacturing  plants.  Another  speaker  estimated 
that  in  a  total  of  155  cities  canvassed  a  saving  of  one  per  cent 
of  water  through  reduction  of  leakage  or  othenvise  would  mean 
an  annual  saving  of  5200  tons  of  coal. 
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Air  Machinery  (See  also  Lubrication) 

Test  op  Tire  Pumps.  A  test  lias  been  made  at  the  testing 
laboratory  of  the  Automobile  Club  of  America  in  New  York 
of  the  Cassco  power  tire  pump,  mainly  for  the  purpose  of 
determining  the  time  required  for  inflating  different  sizes  of 
tires  to  certain  definite  pressures  .and  also  the  power  required 
for  operating  the  pump. 

The  pump  has  a  single  cylinder,  the  cylinder  and  erankcase 
being  of  cast  iron  in  two  parts  with  a  fiber  gasket  placed 
between  them.    It  has  a  2.5-in.  bore  and  a  15/16-in.  stroke. 

The  article  gives  the  data  expressed  in  the  form  of  curves. 
The  figures  for  the  horsepower  determinations  are  not  claimed 
to  be  correct,  as  the  power  consumed  was  very  small  in  com- 
parison with  the  size  of  the  dynamometer.  (Automotive  In- 
dustries, vol.  39,  no.  6,  August  8,  1918,  p.  243,  1  fig.,  e) 

Engineering  Materials  (See  also  Hoisting  and  Conveying) 

The  Metallography  and  Heat  Treatment  op  Metals 
Used  in  Aeroplane  Construction,  F.  Grotts.  The  second 
installment  of  a  very  interesting  article,  a  complete  abstract  of 
which  will  be  given  in  an  early  issue.  In  the  present  issue 
special  attention  is  called  to  the  part  dealing  with  the  analysis 
of  crankshaft  material.  Crankshafts  made  of  chrome-nickel 
steel  often  contain  hair  lines  or  inclusions  of  manganese 
sulphide  and  silicate.  They  are  objectionable  due  to  the  fact 
that  they  form  surface  cracks  that  will  have  a  destroying  effect 
on  soft-metal  bearings  and  also  form  slight  lines  of  weakness. 
A  number  of  such  shafts  were  investigated  with  the  following 
results. 

Some  shafts  have  stood  up  very  well  after  a  100-hour  run, 
while  otliers  show  that  cracks  have  begun  to  grow  from  the  in- 
clusions and  still  others  have  failed  entirely,  the  failure  being 
traced  to  the  inclusions.  As  these  inclusions  can  be  avoided, 
and  since  they  are  unquestionably  lines  of  weakness  and  do 
cause  failures,  why  argue  over  their  acceptance? 

Hair  lines  are  sometimes  traced  from  quenching  in  cold 
water.  Sometimes  they  are  started  by  improper  forging  (forg- 
ing strain).  Heat  treatment  when  not  conducted  properly  will 
give  a  bad  shaft.  Variance  of  temperature  in  the  furnace  and 
crude  quenching  methods  are  the  principal  factors.  Some 
pyrometers  are  found  to  be  incorrect  as  much  as  200  to  300 
deg.  fahr.  Too  much  attention  cannot  be  paid  to  the  proper 
treatment  of  crankshafts.     The  gas  pockets    shown    may    be 


secondary  pipes  and  the  cracks  connecting  the  pockets  may  be 
pipe  cracks  (expansion  and  contraction).  A  pipe  generally 
can  be  removed  by  properly  discarding  the  top  section  of  the 
ingot,  by  bottom  pouring,  or  by  the  use  of  molds  having  a 
greater  top  diameter  than  bottom.  In  the  case  of  green  steel 
there  are  local  Si'as  poi-kets. 

Snowflakes  occur  in  this  steel  because  of  poor  mill  practice. 
The  manufacturer  in  trying  to  rush  the  heat  sometimes  pours 
while  green.  Furthermore,  if  a  high-nickel  bar  of  this  steel  be 
forged  at  too  low  a  temperature  there  might  be  a  condition 
such  as  this.  The  author  prefers  to  think  that  the  fault  herein 
shown  traces  its  origin  to  poor  mill  practice.  (Chemical  and 
Mitallurgical  Engineering,  vol.  19,  no.  4,  August  15,  1918, 
pp.  191-197.  illustrated,  eA) 

The  Manufacture  op  Ferro  Alloys  in  the  Electric 
Furnaces,  Robt.  M.  Keeney.  A  very  extensive  paper  not 
suitable  for  abstracting.  It  covers  in  considerable  detail  the 
methods  of  operation  in  several  plants  producing  ferrochrom- 
ium,  ferromanganese,  ferromolybdenum,  ferrotungsten,  fer- 
rovanadium  and  ferrouranium.  The  most  interesting  part  of 
the  paper  for  mechanical  engineers  is  that  referring  to  fer- 
rouranium, a  material  about  which  there  is  still  a  certain 
amount  of  uncertainty. 

It  is  stated  that  ferrouranium  was  developed  not  because  of 
any  particular  need  for  uranium  in  steel  manufacture,  but  be- 
cause of  the  large  quantity  of  sodium  uranate  that  \vas  ac- 
cumulating as  a  by-product  of  radium  production.  Consider- 
able difficulties  were  encountered  due  to  the  tendency  of 
uranium  to  form  carbides,  and  also  because  of  the  strong  af- 
finity of  uranium  for  oxygen,  which  makes  uranium  oxides 
quite  stable. 

A  considerable  amount  of  experimentation  has  shown  that 
it  is  apparently  impossible  to  produce  a  ferrouranium  con- 
taining 30  per  cent  uranium  with  less  than  3  per  cent  carbon. 
Therefore  experiments  were  made  on  producing  as  high  a 
uranium  alloy  as  possible  by  using  uranium  metal.  However, 
a  new  difficulty  was  encountered  here,  that  of  producing 
uranium  metal.  Among  other  things,  these  experiments  showed 
the  ease  with  which  metallic  uranium  oxidizes. 

A  method  to  develop  uranium  metal  was  finally  developed  by 
using  uranium  oxide  and  petroleum  coke.  The  uranium  metal 
made  in  this  way  contained  93.0  per  cent  uranium,  carbon 
4.39,  silica  1.43,  iron  1.35,  vanadium  1.31,  phosphorus  0.051, 
sulphur  0.013. 
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Tests  were  also  made  on  additiou  of  uiauium  metal  to  steel 
in  a  tilting  Siemens  furnace  lined  with  magnesite.  It  was 
found  that  uranium  metal  is  not  a  satisfactory  agent  for  the 
addition  of  uranium  to  steel  for  these  reasons:  First,  it  has 
such  a  high  melting  point  that  if  it  is  added  to  the  steel  in  the 
furnace  just  before  pouring  in  the  ladle  all  of  the  metal  is  not 
melted  and  only  a  comparatively  small  proportion  enters  the 
steel ;  in  the  second  place,  when  it  is  left  in  the  steel  bath  for  a 
period  Uing  enough  to  melt  it,  it  passes  into  the  slag  and 
oxidizes  so  easily  that  no  uranium  is  recovered  in  the 
steel. 

Experiments  were  also  made  on  the  production  of  uranium 
steel  and  by  the  addition  of  ferrouranium  to  molten  steel.  The 
results  were  not  conclusive.  (Bulletin  of  the  American  In- 
stitute of  Mining  Engineers,  no.  140,  August  1918,  pp.  1321- 
1373,  eA) 

Fouudry 

Exceptional  Gang  Core  Boxes,  J.  V.  Hunter.  A  gang  core 
box  used  to  be  one  which  [iroduced  a  few  identical  core-"^ 
at  each  oj)eration.  Recently  a  further  advance  has  been  made, 
and  now  instead  of  producing  a  single  row  or  two  of  cores 
to  lay  out  on  the  baking  plate  at  one  time,  production  has  been 
increased  to  making  a  whole  plateful  of  cores  each  time  that 
the  gang  box  is  filled.  This  method  nuikes  the  labor  involved 
simply  one  of  carrying  to  and  moving  from  the  ovens  large 
numbers  of  plates  of  cores. 

The  article  shows  such  core  boxes  and  the  manner  of  making 
them  and  describes  in  detail  the  operations. 

It  was  a  comparatively  simple  thing  to  develop  the  gang- 
type  core  box  for  simple  cores,  but  the  application  of  this 
method  to  the  production  of  cylindrical  and  other  shapes,  such 
as  are  usually  made  in  halves,  proved  to  be  a  much  more  diffi- 
cult proposition.  To  make  a  gang  box  for  either  half  sep- 
arately would  be  a  simple  matter,  but  to  make  them  so  that  the 
edges  would  match  exactly  at  all  points  when  the  plates  were 
closed  caused  considerable  trouble. 

The  writer  describes  in  detail  how  this  problem  has  been 
solved,  with  the  result  that  now  a  few  simple  operations  per- 
formed with  great  rapidity  by  an  experienced  workman  pro- 
duce at  each  cycle  a  full  plate  of  cores,  which  by  former  meth- 
ods would  have  been  made  up  singly  in  halves,  baked  in  two 
separate  units,  then  laboriously  pasted  together  and  the  edges 
dressed  uji.  The  article  is  of  undoubted  interest  in  furnishing 
considerable  information  on  one  of  the  recent  developments 
in  American  foundry  practice,  i American  Machinist,  vol.  49, 
no.  9,  August  29,  1918,  pp.  377-380,  10  lig-s.,  dA) 

The  Fluidity  op  Molten  Cast  Iron,  Matthew  Riddell.  The 
title  chosen  for  this  paper  is  claimed  to  b?  one  which  is  meant 
to  cover  the  expression  of  a  view  of  the  functions  and  opera- 
tions of  the  cupola,  which,  in  the  author's  opinion,  has  not  been 
publicly  discussed  before. 

The  fluidity  of  cast  iron  is  stated  tn  (trpeiul  on  the  amount 
of  superheat  or  number  of  degrees  of  temperature  over  and 
above  its  freezing  temperature  that  has  been  imparted  to  it 
in  the  cupola.  The  greater  the  superheat  the  greater  will  be 
the  fluidity,  and,  other  things  being  equal,  the  longer  will  it 
remain  lluid  to  fill  up  the  intricacies  of  the  mold. 

When  the  metal  runs  dull  from  the  cupola  various  reasons 
are  suggested,  among  them  being  lack  of  sufficient  supply  of 
coke.  Up  to  a  certain  extent  additions  of  coke  will  help,  but 
repeated  experience  shows  that  after  a  certain  limit  of  coke 
has  been  reached  in  the  large,  further  additions  appear  to 
make    the    metal    duller    instead    of    more    fiuid.      Another 


peculiarity  of  cupola  operation  is  to  wliich  the  writer  calls 
attention  is  that  better  results  are  obtained  in  the  way  of  hot 
metal  wlien  file  l)ed  coke  is  not  well  lighted  above  the  tuyeres 
before  the  blast  is  put  on  and  the  first  iron  takes  longer  to 
( ojue  down  than  when  opposite  conditions  Drevail. 

The  writer  bases  his  theory  on  the  following : 

First,  that  an  iron  which  is  very  low  in  combined  carbon, 
although  high  in  total  carbon,  cannot  be  melted  until  a  very 
high  temperature  is  reached  and  consequently  the  liquid  metal 
will  be  extremely  hot.  Further,  in  the  course  of  melting  the 
free  graphite  is  rapidly  dissolved  and  enters  into  solution  of 
the  iron  with  the  result  that  the  molten  mass  has  a  high 
percentage  of  combined  carbon  and,  therefore,  a  low  freezing 
point.  Under  such  conditions  an  iron  which  will  not  melt  until 
it  has  been  heated  to,  say,  1400  deg.  cent.,  does  not  freeze  again 
until  the  temperature  has  fallen  to  about  1130  deg.,  so  that 
such  a  metal  may  be  said  to  have  270  deg.  of  life  and  will 
appear  fluid. 

The  temperature  which  will  be  attained  iu  the  process  of 
melting  is  determined  by  the  amount  of  carbon  in  solution  at 
the  time  the  metal  enters  the  melting  zone  and  not  that  of  the 
original  iron  charged  into  the  cupola.  Hence,  iu  order  to 
obtain  the  hottest  melted  metal  it  is  essential  to  get  the  un- 
melted  iron  into  the  melting  zone  as  quickly  as  possible.  When 
the  metal  is  held  above  the  melting  zone  through  excessive 
coke  in  the  charges,  the  iron  is  afforded  an  opportunity  to  dis- 
solve the  graphite  with  the  result  that  the  material  enters  the 
zone  with  a  lower  melting  temperature  than  it  otherwise  would 
have  had.  On  the  other  hand,  if  the  first  charge  is  resting  on 
coke  which  is  not  yet  alight  when  the  blast  is  turned  on,  its 
combined  carbon  is  unchanged  and  the  quick  combustion  of  the 
coke  by  the  blast  raises  the  maximum  temperature  in  the 
cupola  before  the  absorption  of  graphite  has  been  able  to 
proceed  very  far. 

In  his  conclusions  the  writer  emphasizes  the  fact  that  the 
cupola  is  not  suited  to  directly  impart  superheat  or  fluidity 
to  any  material  which  is  being  melted  therein.  He  claims 
that  while  the  freezing  temperature  of  foundi-y  iron  may  for 
all  practical  purposes  be  taken  as  constant,  namely,  at  about 
1130  deg.  cent.,  the  melting  temperature  varies  and  is  regulated 
by  the  amount  of  carbon  in  combination  or  solution  when  the 
material  enters  the  melting  zone.  (Paper  before  the  British 
Foundrymen's  Association  meeting  at  Sheffield,  June  1918,  ab- 
stracted through  Foundrij  Trade  Journal,  vol.  20,  no.  199,  July 
1918,  pp.  364-360,  1  fig.,  g) 

Accuracy  in  Setting  Cores,  J.  V.  Hunter.  Iu  a  great  ma- 
jority of  cases  cores  in  molds  are  supported  entirely  by  the 
sand.  Sometimes,  however,  they  require  greater  accuracy  in 
the  setting  than  can  be  obtained  by  supporting  the  cores  in 
sand. 

Thus,  m  the  present  article  is  described  the  manufacture  of 
e?.s;-iron  tanks  used  under  about  30  lb.  steam  pressure  on  car- 
heating  systems.  Trouble  was  experienced  from  leakage  about 
the  chaplets  required  to  hold  the  core  in  position.  The  chaplets 
were  of  the  long-spike  type,  quite  heavy  and  extending  through 
the  top  of  the  core  to  a  special  blocking  arrangement  on 
top  of  the  mold,  and  the  metal  would  not  burn  into  these 
chaplets. 

To  cope  with  this  and  other  troubles  it  was  decided  to  sup- 
port the  core  directly  from  the  walls  of  the  flask  by  means 
of  a  pipe  extending  through  the  core,  this  jiipe  serving  for  the 
removal  of  gas.  The  article  describes  in  detail  how  this  was 
done. 

A  somewhat  similar  problem  had  to  be  solved  by  a  concern 
manufacturing  small  steam  engines  used  for  driving  winches 
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and  cable  hoists.  The  quantity  of  identical  units  was  large, 
and  the  boring  out  of  the  piston  head  and  getting  the  rod  in 
place  required  a  large  amount  of  time.  For  this  reason  it  was 
decided  to  east  the  rod  into  the  head,  thereby  not  only  saving 
time,  but  also  insuring  a  head  that  would  not  work  loose  on 
the  rod. 

Further,  to  have  the  head  in  i)erfeet  balance  without  finish- 
ing all  over,  it  was  necessary  to  set  the  rod  in  such  a  manner 
that  there  should  be  no  opportunity  for  it  to  shift. 

A  core  had  previously  been  used  to  inclose  a  portion  of  the 
cii'^tin^-  which  was  pioxided  with  the  hole  A,  Fig.  1,  the  exact 
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size  of  the  rod,  and  the  iron  setting  frame  B  made  to  guide  the 
core  into  position  in  the  mold. 

The  mold  was  made  in  a  manner  similar  to  that  for  the  tank, 
being  provided  with  a  match  board  for  the  pattern  that  held 
the  latter  in  a  certain  position  in  relation  to  a  tinished  rim  of 
the  flask.  The  core  is  set  by  using  the  frame  B  to  guide  it  into 
the  same  position  relative  to  the  finished  edge  of  the  flask  as 
that  occupied  by  the  pattern. 

The  piston  rod  is  inserted  in  the  core,  and  the  cope  rammed 
about  it  and  around  the  core  which  covers  the  pattern  cavity 
below.  During  the  ramming,  and  later,  during  the  pouring  of 
the  casting,  the  piston  rod  is  accurately  held  in  a  vertical  posi- 
tion by  the  frame  (.',  which  is  bored  out  on  its  lower  rim  to  fit 
over  the  finished  rim  J)  on  the  upper  edge  of  the  cope  flask. 
The  center  is  bored  to  a  close  fit  on  the  piston  rod.  The  amount 
of  preparation  necessary  to  carry  through  this  piston-head 
casting  operation  was  inconsiderable  and  the  results  obtained 
were  remarkably  accurate.  {Aiiiericciii  3Iaclii»i--^l,  vol.  49,  no. 
10,  September  5,  1918,  pp.  439-440,  3  flgs.,  tip) 

Fuel  and  Firing 

Boiler  Furn-.^ces  and  Boilek  Furnace  Desigx,  Dr.  D.  S. 
Jacobus,  Mem.Am.Soc.M.E.  A  careful  analysis  of  the  factors 
affecting  the  efficiency  of  boiler  furnaces,  particularly  with 
regard  to  those  operated  under  steady  load  conditions. 

The  following  fundamental  elements  in  design  were  brought 
out :  In  tlie  first  place,  enougli  draft  must  be  provided  to  draw 
the  products  of  combustion  through  the  furnace  and  provide  a 
draft  suction  under  all  conditions  within  the  setting.  Some 
suction  should  exist  within  all  points  of  the  setting  irrespective 
of  how  hard  the  boiler  must  l)e  driven.     The  next  tiling  is  to 


avoid  a  construction  in  which  the  brickwork  is  heated  on  both 
sides  when  under  too  great  a  stress  (which  particularly  applies 
to  the  arch).  Torchlike  action  of  the  flames  on  the  walls  should 
also  be  guarded  against.  This  latter  produces  erosion  and  is 
apparently  occurring  more  often  with  some  classes  of  fuel  than 
with  others. 

The  above  requirements,  if  satisfied,  will  give  a  furnace  that 
will  stand  up.  The  next  thing  is  to  make  it  economical  and 
this  means  one  that  will  operate  economically  not  on  a  short 
run,  but  under  steady  load  conditions  for  long  periods. 

To  make  the  furnace  economical  one  must  watch  out  first 
for  excess  air  and  then  for  carbon  monoxide,  and  in  this  latter 
connection  the  author  points  out  that  the  amount  of  carbon 
monoxide  is  frequently  determined  erroneously. 

Under  certain  conditions  it  may  be  necessary  to  admit  air 
above  the  fire.  Hence  tlie  furnace  should  have  such  a  volume 
and  such  a  shape  as  to  cause  the  combustible  gases  to  mingle 
with  the  excess  air. 

In  general,  in  a  well-designed  furnace  there  must  be  a  way 
provided  for  unburned  gases  which  come  from  one  part  of  the 
fire  to  mingle  with  the  excess  air  from  another  part  of  the 
fire. 

Another  feature  in  furnace  economy  is  the  burning  out  of 
the  ash.  Here  care  should  be  used  since  on  one  hand  any  loss 
of  carbon  in  the  ash  counts  against  efficiency,  but,  on  the  other 
hand,  one  must  guard  against  the  endeavor  to  bum  out  the 
ash  too  clean  at  the  expense  of  having  too  much  excess  air. 

The  questions  of  powdered-coal  burning  and  oil  fuel  were 
also  briefly  touched  upon  by  the  author.  (Paper  before  the 
American  Boiler  Manufacturers'  Association,  June  17,  1918, 
abstracted  through  Power,  vol.  48,  no.  9,  August  27,  1918,  pp. 
318-320,  gp) 

Air  Screens  fob  Oven.s  .vnd  Furnaces,  P.  Wellman. 
Workers  are  greatly  inconvenienced  by  the  heat  radiated  from 
ovens  and  furnaces,  which  results  in  the  necessity  of  changing 
the  working  shifts  frequently  and  induces  the  workmen  to  re- 
train from  examining  the  glowina'  material  more  tlian  is  ab- 
solutely necessary.  The  ill  effects  are  somewhat  mitigated  by 
the  use  of  hollow  furnace  doors  cooled  with  cold  water,  but  this 
means  is  only  of  any  use  when  the  furnaces  are  closed,  and 
does  not  afford  any  protection  when  the  doors  are  open  for  in- 
serting or  removing  parts.  Another  method  that  gives  partial 
relief  consists  in  drawing  off  the  hot  air  in  front  of  the  furnace 
opening  by  centrifugal  exhausters.  This  method  is  open  to 
the  drawbaclv  that  when  a  workman  approaches  the  oven 
closely  the  transition  of  temperature  is  all  the  more  sudden, 
and  on  this  account  more  dangerous  to  his  health.  The  best 
method  to  use  consists  in  installing  immediately  behind  the 
furnace  door,  and  between  the  door  and  the  furnace,  a  narrow 
slit  through  which  cold  air  is  blown  upwards,  so  as  to  interpose 
a  screen  of  air  between  the  furnace  and  the  door.  This  ar- 
rangement is  found  to  give  very  good  protection,  and  has  the 
fnrlhcr  .ndvanlage  that  flames  are  prevented  from  being 
forced  out  of  the  doors  when  they  are  opened,  so  that  the  work- 
men may  operate  without  the  use  of  very  long  tongs.  The 
cool  air  has  the  further  good  effect  of  generally  ventilating  the 
shop  in  which  the  furnaces  are  placed. 

Drawing's  and  photographs  of  this  arrangement  are  given, 
and  it  is  explained  that  it  is  of  importance  that  the  air  should 
emerge  from  all  parts  of  the  slit  with  the  same  velocity.  An. 
air-screening  arrangement,  manufactured  by  Wener  Geub^ 
Cologne,  for  a  large  steel  foundry  is  described  in  some  detail. 
The  slit  is  only  6  mm.  wide,  and  the  air  is  forced  out  at  a  great 
velocity.  Measurements  showed  that  the  velocity  of  the  air 
was  about  1.5  m.  a  second  at  .500  mm.  distance  from  the  open^ 
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ings  of  the  slit,  and  7.9  m.  a  second  at  1000  mm.  distance. 
Further  measurements  showed  that  the  velocity  all  along  the 
slit  was  nearly  constant.  The  air  is  driven  by  a  high-pressure 
ventilator  drawing  from  the  open  air.  This  ventilator  is 
capable  of  drawing  64  cu.  m.  of  air  per  minute,  and  is  driven 
by  a  12-hp.  motor  which  delivers  the  air  at  a  pressure  of 
465  mm.  (water  column).  Further  installations  of  a  similar 
nature  are  described,  and  it  is  concluded  that  this  type  of 
protection  should  be  extensively  used.  (Zeitschrift  des 
Vereines  dentscher  Ingenieure,  abstracted  in  Page's  Engineer- 
ing Weekly,  vol.  33,  no.  727,  August  16,  1918,  p.  79,  d) 

Tars  Distilled  pko.m  Bituminous  Coal  in  Hand-Fired 
Furnaces,  S.  H.  Katz.  A  paper  recording  results  of  tests 
made  as  a  part  of  the  comprehensive  investigation  of  com- 
bustion in  furnaces  that  is  being  conducted  by  the  Bureau  of 
Mines.  It  deals  especially  with  the  liquid  or  tar  part,  at 
ordinary  temperatures,  of  the  volatile  matter  evolved  in  a  coal 
fire. 

Three  samples  of  such  tar  were  examined  and  the  results 
show  that  in  the  hottest  fires  the  volatile  matter  evolved  by 
the  coal  is  the  same  as  the  so-called  "  primary  volatile  products 
of  coal."  This  matter,  after  it  is  produced,  yields  oxides  of 
carbon  and  water  vapor  by  burning,  and  by  cracking  forms 
end  products,  i.e.,  carbon  or  soot  and  fixed  gases.  The  two 
processes  should  be  considered  as  acting  at  the  same  time  and 
coordinately.  The  paper  describes  in  detail  the  equipment 
used  and  the  method  of  carrying  out  the  tests.  The  results  are 
presented  in  the  form  of  tables. 

It  appears  that  the  greatest  proportion  of  tar  vapors  exists 
fit  the  surface  of  the  burning  coal,  while  in  the  plane  1  ft.  above 
Ihe  bed  practically  no  tar  remains,  no  matter  what  the  excess 
■of  air  mixed  with  the  combustible  gases  above  the  bed. 

On  the  basis  of  experimental  evidence  the  investigator  came 
■to  the  conclusion  that  tars  can  exist  in  the  fires  of  a  hot 
furnace  burning  bituminous  coal  for  a  period  that  is  less  than 
^.1  sec.     The  following  conclusions  are  also  of  interest: 

When  bituminous  coal  in  quantities  to  last  for  a  period  of 
hours  is  added  to  a  slowly  burning  fire,  tar  may  be  found  in 
the  gases  within  the  fuel  bed  through  a  considerable  part  of 
the  time  the  coal  is  burning.  When  coal  is  added  to  fires  in 
uniform  quantities  and  at  short,  regular  intervals,  the  greatest 
q^iantity  of  tar  in  the  gases  is  at  the  sui'face  of  the  bed. 

Naphthalene  and  anthracene,  which,  at  intermediate 
temperatures,  are  characteristic  of  the  thermal  decomposition 
of  the  primary  volatile  matter  of  coal,  were  absent  trom  the 
tars  collected. 

It  is  probable  that,  at  the  high  temperatures  of  flames,  the 
tars  that  escape  burning  are  decomposed  directly  to  soot  and 
fixed  gases;  that  is,  without  formation  of  hydrocarbons  such 
as  naphthalene  and  anthracene,  which  are  produced  as  inter- 
mediates, at  least  in  part,  at  lower  temperatures. 

Decomposition  of  all  the  unburned  tars  in  hot  fires  to  soot 
and  fixed  gases  occurs  in  less  than  0.1  sec.  (f7.  S.  Bureau  of 
Mines  Technical  Paper  195,  March  1918,  17  pp.  3  figs.,  eA) 

Furnaces 

Grap  Gas-Consuming  Furnace,  John  Nelson.  The  aim  in 
the  design  of  this  furnace  was  to  secure  the  combustion  of  the 
gases  which  ordinarily  are  wasted  in  the  operation  of  power 
boilers  and  pass  off  in  the  form  of  smoke.  It  has  been  in  prac- 
tical operation  on  a  batten'  of  Stewart  boilers  developing  up- 
ward of  1700  hp.  The  plant  records  are  said  to  indicate 
reduced  fuel  consumption  of  about  25  per  cent,  using  bi- 
tuminous coal. 


The  operation  of  the  furnace  is  based  on  the  introduction 
at  the  top  of  the  bridge  wall  of  the  furnace  of  preheated  air 
impelled  at  high  velocity  by  a  steam  jet.  This  results  in  a 
complete  intermixture  of  air  and  flue  gases  at  a  point  of  high- 
est temperature,  the  result  being  a  series  of  reactions  in  which 
escaping  carbon  monoxide  and  free  carbon,  together  with  the 
hydrocarbons  are  converted  into  carbon  dioxide. 

The  ordinary  bridge-wall  form  is  discarded,  and  in-'^tead  of 
a  straight  horizontal  top,  the  wall  is  curved  as  an  inverted 
arch,  the  arc  corresponding  to  that  of  the  boiler  shell.  It  is 
claimed  that  a  more  uniform  flow  of  gases  from  the  firebox 
along  the  circumference  is  obtained.  The  air  is  introduced 
into  the  furnace  through  a  4-in.  pipe  which  is  brought  down 
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Fifi.  2     Some  Details  of  the  Gkaf  Fubnace 

through  the  m;isonry  of  the  side  wall  and  is  curved  to  conform 
with  the  arch  of  the  bridge  wall  in  which  it  is  imbedded.  The 
actual  entrance  of  the  air  into  the  chamber  is  through  a  series 
111'  nuzzles  (Fig.  2).  As  shown  in  the  figure,  the  lower  interior 
wall  of  the  nozzle  is  given  an  even,  gentle  curve,  which  serves 
to  facilitate  and  guide  the  flow  of  air.  The  nozzles  are  so 
spaced  that  their  jets  combine  at  a  point  about  6  in.  above  the 
bridge  wall  to  form  a  solid  stream  of  air  covering  the  complete 
width  of  the  furnace.  The  nozzles  are  set  at  an  angle  of  70 
deg.  in  the  direction  in  which  the  gases  flow.  The  air  is  deliv- 
ered by  a  steam  jet.  The  steam  is  admitted  tlrrough  a  nozzle 
T,j  in.  in  diameter.  The  vacuum  is  created  by  the  steam  suck- 
ing in  an  amount  of  air  which  is  proportional  to  the  volume 
of  steam  used.  The  steam  serves  a  double  purjjose  of  preheat- 
ing the  air  and  of  giving  a  velocity  sufficient  to  produce  a  com- 
plete intermixture  with  the  flue  gases. 

Tests  made  at  the  Worcester  Polytechnic  Institute  demon- 
strated a  complete  absence  of  carbon  monoxide  in  the  t'ues, 
as  well  as  a  minimum  of  free  carbon.  The  observation  doors 
reveal  a  condition   of  apparently  full  incandescence  in   the 
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combustion  chamber,   even   immediately   after  stoking.      (The 
Iron  Age,  vol.  102,  no.  6,  August  8,  1918,  p.  339,  1  flg.,  d) 

Hoisting  and  Conveying 

A  Safe-Load  Chart  fok  Kope  Slings,  F.  W.  Salmon, 
Mem.Am.Soc.M.E.  A  chart  intended  to  meet  the  requirements 
of  practical  men.  A  card,  Fig.  3,  about  3.5  by  6  in.,  is  divided 
around  the  edge  as  a  protractor,  every  10  deg.  being  marked 
with  a  plain  black  triangle.  In  the  center  space  appears  a 
chart  of  the  safe  loads  based  upon  the  particular  kinds  and 
sizes  of  slings  that  are  used  in  the  shop.  Upon  the  back  of 
the  card  may  be  printed  directions  for  its  use. 

When  an  unusual  load  is  to  be  lifted,  the  foreman  can  hold 
the  card  in  the  manner  shown  in  Fig.  4,  and  when  the  sling 


less  than  500  ft.  per  min.  or  make  infrequent  starts.  Ci'anes 
which  make  regular  frequent  trips  of  50  to  60  ft.  every  minute 
or  so  may  need  an  average  acceleration  of  2  to  2V2  ft.  per 
sec.  per  sec.  and  special  cranes  handling  heavy  swinging  loads 
may  need  still  higher  peak  accelerations. 

The  motor  is  always  out  of  danger  when  it  is  powerful 
enough  to  slip  the  wheels  under  full  load  without  exceeding 
its  working  limits,  and  the  practical  way  of  protecting  the 
motor  is  to  have  the  crane  do  its  work  with  only  a  quarter  of 
the  wheels  driven,  where  it  is  possible  to  do  so. 

The  swinging  of  the  load  will,  in  some  cases,  have  a  great 
deal  to  do  with  the  rate  of  acceleration,  and,  for  example,  when 
the  load  is  hung  from  the  crane  by  a  flexible  rope,  the  motor 
is  relieved  somewhat,  as  it  does  not  have  to  start  the  load  as 
soon  as  the  crane  starts. 


Fig.  3     Load  Chart  fob  Rope  Slings 

just  becomes  taut  he  can  estimate  the  angle  to  about  the  near- 
est degree.  Having  the  total  weight  to  be  lifted,  he  can  in- 
stantly determine  whether  or  not  the  sling  is  safe  to  handle  the 
load.  (American  Machinist,  vol.  49,  no.  6,  August  8,  1918, 
p.  242,  2  %s.,  p) 

Bridge  Motors  fob  Overhead  Traveling  Cranes,  R.  H. 
McLain.  Discussion  of  the  factors  affecting  the  selection  of 
sizes  of  motor  and  gear  ratio  for  bridge  motion  of  overhead 
traveling  cranes. 


Fig.  4     Manner  of  Using  the  Chart  in  Fig.  3 

The  author  analyzes  the  work  done  by  the  bridge  motor  and 
states  that  four  things  which  tend  to  limit  the  rate  of  its  ac- 
celeration.    They  are  as  follows : 

Automatic  magnetic  control  can  absolutely  limit  it; 
Slipping  of  wheels  can  partially  limit  it; 
Swinging  of  load  can  limit  it  in  some  cases,  and  finally 
It  may  be  limited  through  considerations  for  the  comfort 
of  the  operator. 
An  average  acceleration  of  something  like  1  to  IV2  ft.  per 
sec.  per  see.  will  be  fast  enough  for  cranes  which  travel  at 
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Acceleration  Chart  fob  Overiiead  Traveling  Cbane 
Bridge   Motors 


The  discomfort  of  the  operator  becomes  an  important  factor 
where  manual  control  is  used,  rough  material  is  being  handled 
and  half  of  the  wheels  are  driven.  In  order  to  get  data  on  the 
subject,  the  author  asked  several  manufacturers  to  send  him 
test  data  on  their  cranes.  These  data  show  a  variation  in  the 
peak  rates  of  acceleration  in  feet  per  second  per  second  from 
0.54  to  3.09  for  empty  cranes  and  0.348  to  1.85  for  loaded 
cranes,  the  weights  of  the  complete  cranes  in  pounds  being, 
respectively,  90,000  and  320,000. 

The  table  covers  the  range  of  cranes  with  rated  loads  from 
10  tons  to  100  tons,  and  shows  quite  wide  variation  within  the 
limits  indicated  above  of  the  peak  rates  of  acceleration.  The 
author  gives  a  formula  for  calculating  the  rate  of  acceleration 
with  or  without  load  used  in  compiling  the  table  referred  to 
above. 

It  is  claimed  that  the  rate  of  acceleration  is  absolutely  as 
important  as  the  final  speed  of  the  crane  in  determining  the 
sizes  of  motor  for  a  crane.  In  order  to  show  what  a  given 
motor  may  do  under  various  conditions  of  load,  speed  and  rate 
of  acceleration  without  exceeding  its  working  limit,  the  author 
prepared  Fig.  5.  Wliile  calculated  on  several  assumptions 
which  may  not  be  altogether  correct,  the  curve  gives  a  basis 
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for  comparing:  eonditions.  These  assumptions  are  that  rolling 
friction  of  crane  is  50  lb.  per  ton,  and  that  there  are  no  gear 
losses  between  the  motor  and  the  track.  The  maximum  peak 
torque  allowable  at  the  motor  shaft  is  taken  at  78  Ib-ft.  The 
total  flj'wheel  effect  of  motor,  armature,  brake,  wheel  and  gears 
is  taken  as  8.4  lb.  at  1  ft.  radius  on  armature  shaft. 

Tlie  way  to  use  Fig.  5  is  as  follows:  Suppose  a  12.5-ton 
loaded  crane  is  being  considered  and  a  rate  of  acceleration  of 
2  ft.  per  sec.  per  see.  is  desired.  Then  read  up  from  12.5  tons 
to  the  curve  marked  "  2  ft.  per  sec.  per  sec."  The  intersection 
is  at  170  f.p.m.  Then  read  across  from  170  f.p.m.  to  f.p.m. 
vs.  r.p.m.  cui-ve  marked  "  2  ft.  per  sec.  per  sec."  The  inter- 
section is  at  995  r.p.m.  This  indicates  that  the  motor  should 
be  geared  so  that  995  r.p.m.  corresponds  to  170  f.p.m.,  and 
that  when  so  geared  it  can  start  12.5  tons  at  2  ft.  per 
second  per  second  peak  acceleration  without  exceeding  78  Ib-ft. 
torque  on  the  motor  shaft. 

The  writer  recommends  that  if  automatic  magnetic  control 
is  going  to  be  used  on  the  crane,  an  acceleration  should  be 
adopted  of  2  ft.  per  sec.  per  sec.  for  all  cranes  except  those 
which  have  swinging  loads  or  which  make  very  short,  rapid 
trips  of  something  like  50  or  60  ft.  per  min.  when  a  peak 
acceleration  of  3  ft.  per  see.  per  sec.  should  be  used.  If,  how- 
ever, only  a  quarter  of  the  wheels  are  driven,  the  peak  ac- 
celeration may,  in  all  cases,  remain  not  higher  than  2  ft.  per 
sec.  per  sec. 

With  manual  control  a  peak  acceleration  of  1  to  3  ft.  per 
sec.  per  sec.  should  be  used,  depending  on  the  nature  of  the 
work.  For  pcjwer-house  and  stand-by  cranes,  1  ft.  per  sec. 
per  sec.  is  ample;  for  hot-metal  ladle  cranes  3  ft.  per  sec.  per 
sec;  and  for  busy  loading  cranes  2  to  3  ft.  per  sec.  per  sec. 
(Paper  before  the  Twelfth  Annual  Convention  of  the  Associa- 
tion of  Iron  and  Steel  Electrical  Engineers,  Baltimore,  Sep- 
tember 1918,  abstracted  from  an  advance  publication,  9  pp., 
2  figs.,  pg) 


Hydraulic  Engineering 

Hydraulic  Accumulator  Protective  Valve.  Description 
of  a  new  type  of  valve  designed  to  protect  large  accumulator 
systems. 

The  valve  is  installed  directly  at  the  pipe  outlet  of  the  ac- 
cumulator with  a  pilot-line  connection  to  some  distant  point 
of  the  piping  system.  The  pressure  of  the  liquid  from  the 
pump  lifts  the  main  check  and  charges  the  acumulator.  At 
the  same  time  the  plunger  in  the  cylinder  is  raised,  thus  hold- 
ing the  main  check  off  its  seat  irrespective  of  whether  the  ac- 
cumulator is  being  charged  or  discharged,  as  long  as  the  pres- 
sure of  the  pilot  line  is  maintained.  If  a  break  should  occur 
in  the  piping  system,  the  pressure  is  immediately  lowered,  and 
this  loss  of  pressure  in  the  pilot  line  and  small  cylinder  is 
overcome  by  a  spring  permitting  the  plunger  to  drop. 

Hence,  as  long  as  the  pressure  is  maintained  in  the  system 
the  liquid  flows  freely,  but  if  the  pressure  should  be  lowered 
for  any  reason  the  main  check  valve  is  seated,  which  prevents 
falling  of  the  accumulator.  {The  Iron  Age,  vol.  102,  no.  7, 
August  15,  1918,  p.  389,  1  tig.,  d) 

Internal-Combustion  Engineering 

The  Diesel  Motor  Injection  Valve,  W.  Stremme.  (Zeits. 
Vereines  Deutsch.  Ing.  62,  pp.  111-115,  March  9,  1918.)  The 
influence  of  the  injection  valve  on  the  injection  performance 
is  considered,  and  it  is  shown  that  the  nozzle  opening  is  the 
basis   of   standardization.      Standardization   is   quite   feasible 


and  is  essential  to  the  bulk  production  of  Diesel  motors.  Charts 
are  given  showing  standardized  and  unstandardized  values  of 
nozzle  and  needle  diameters,  etc.,  for  Diesel  engines  ranging 
from  25  to  200  hp.  per  cylinder.  One  important  advantage  of 
standardization  would  be  the  easier  obtaining  of  perfect  com- 
bustion without  repeated  trials  and  adjustments  on  individual 
engines.  (Taken  from  Science  Abstracts,  Section  B — Elec- 
trical Engineering,  vol.  21,  pt.  7,  no.  247,  July  31,  1918,  p. 
250,  p) 

Independently  Driven  Circulating  Pumps  for  .J.\cket 
^VATER.  In  the  case  of  oil  engines,  particularly  those  of  the 
Diesel  type,  the  pressures  in  the  cylinders  are  very  great, 
necessitating  the  use  of  heavy  cylinders  and  pistons.  There  is, 
therefore,  a  large  amount  of  metal  present  and  a  considerable 
amount  of  heat  stored  therein. 

When  the  engine  is  shut  down  after  a  period  of  full  load 
and  the  water  circulation  simultaneously  ceases,  enough  heat 
is  still  stored  up  in  the  metal  to  evaporate  the  hot  water  in  the 
jacket  and  leave  an  excess.  This  excess  is  conducted  through 
the  walls  into  connected  parts  that  were  not  designed  to  with- 
stand temjierature  stresses  and  as  a  consequence  they  are 
strained  or  cracked. 

The  suggestion  is  made  that  an  independently  driven  pump 
should  be  used  instead  of  a  direct-connected  pump,  so  that  the 
pump  may  be  kept  running  after  the  engine  has  stopped  until 
all  the  heat  is  removed  and  the  metal  is  cooled  to  a  normal 
temperature.  (Power,  vol.  48,  no.  7,  August  13,  1918,  p.  238, 
P) 

GiLE  Sub-Piston  Engine.  Description  of  a  two-stroke 
engine  having,  in  addition  to  its  regular  working  piston,  a  sub- 
piston  in  each  cylinder,  operated  from  a  special  crank  on  the 
crankshaft. 

During  the  power  stroke  the  main  and  sub-piston  both  travel 
in  the  same  direction  and  at  substantially  the  same  rate  of 
speed.  This  continues  until  they  have  reached  a  point  where 
the  main  crank  is  within  45  deg.  of  the  bottom  dead  center,  at 
which  point  the  exhaust  valve  begins  to  open.  As  soon  as  the 
exhaust  valve  opens  the  sub-piston  is  gradually  stopped  by  a 
rocker-arm  movement  and  is  then  started  on  its  return  stroke, 
during  which  it  scavenges  the  cylinder  of  the  burned  gases  and 
at  the  same  time  draws  in  a  fresh  charge  of  gas  from  the 
carliuretor  through  the  intake  ports  in  the  cylinder  walls  near 
the  lower  end  of  the  stroke. 

In  the  cylinder  walls  at  the  upper  end  there  is  a  series  of 
flutes  which  afford  a  passage  for  the  gas  in  the  space  between 
the  main  piston  and  the  sub-piston.  It  is  claimed  that  the  fuel 
in  passing  through  these  flutes  is  so  thoroughly  broken  up  that 
the  engine  can  bum  kerosene  as  readily  as  gasoline,  no  pre- 
heating of  the  fuel  or  air  being  required.  (Automotive  In- 
dustries, vol.  39,  no.  6,  August  8,  1918,  pp.  229  and  238,  2 
figs.,  d) 

Lubrication 

Lubrication  op  Air-Compressor  Cylinders,  W.  H.  Callan, 
Mem. Am.Soc.M.E.  A  resume  of  experience  with  air-compres- 
sor cylinder  lubrication  in  which  it  is  claimed  that  the  tempera- 
ture of  the  inside  of  the  cylinder  wall  of  a  water-jacketed 
cylinder  is  not  more  than  30  deg.  f  ahr.  higher  than  the  tempera- 
ture of  the  jacket  water  as  long  as  the  water  does  not  boil. 

In  view  of  this  condition,  the  writer  claims  that  a  light 
mineral  oil  should  be  used  rather  than  oils  of  hea\'7v'  grade  and 
high  i'ashpoint;  further,  that  a  pure  mineral  oil  should  be  used, 
preferably  one  having  a  gravity  of  from  31  to  33  Baume,  a 
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flashpoint  of  375  to  390  deg.  fahr.  and  a  viscosity  of  140  to 
150  Saybolt  at  100  deg.  fahr.  {Power,  vol.  48,  no.  7,  August 
13,  1918,  pp.  229-230,  g) 

Machine  Shop 

Emulsion  Lubrication  of  Cutting  Tools,  J  A.  De  Cew. 
Discussion  of  the  lubrication  of  cutting  tools  with  special  refer- 
ence to  their  lubrication  by  materials  in  a  state  of  emulsion. 

If  oil  is  mixed  with  a  substance  which  is  soluble  in  a  large 
amount  of  water,  and  subjected  to  mechanical  action,  the  oil 
is  broken  up  into  fine  particles  which  float  in  water  and  thus 
produce  what  is  known  as  an  emulsion. 

As  the  emulsifying  agent  is  usually  more  expensive  than 
oil,  only  enough  of  it  is  used  to  cause  the  emulsion  to  form. 
It  is  believed  that  as  the  oil  particles  in  suspension  came  in 
contact  with  the  hot  tool  surfaces,  some  of  them  are  inter- 
posed between  the  parts  in  contact  and  thereby  produce  lubri- 
cating action. 

The  coarser  oil  particles  are  said  to  be  prevented  by  their 
size  from  penetrating  between  the  surfaces  as  far  as  the 
aqueous  medium,  but  the  finer  particles  which  are  microscopic 
in  size  follow  the  solvent  and  perform  lubricating  service. 

If  the  compound  is  slowly  stiiTed  into  water  very  white 
emulsions  are  likely  to  be  produced,  from  which  a  portion  of 
the  oil  will  gradually  separate  if  allowed  to  stand  for  a  time, 
but  if  the  compound  is  diluted  in  water  by  means  of  pressure, 
using  special  apparatus  and  proper  temperatures  so  that  in- 
stantaneous solution  can  take  place,  then  the  emulsifying  agent 
may  be  diluted  with  water  without  breaking  up  its  combina- 
tion with  the  oil,  and  a  diluted  solution  is  obtained  which 
resembles  the  original  compound  in  character. 

When  such  a  solution  of  oil  dries  on  a  metallic  surface,  it 
leaves  a  film  which  acts  as  a  j^rotective  coating  against  rust. 
{American  Machinist,  vol.  49,  no.  10,  September  5,  1918,  pp. 
433-434,  p) 

Using  a  Punch  Press  in  Lieu  of  Bending  Rolls,  J.  V. 
Hunter.  Brief  description  of  the  way  in  which  awkward  and 
annoying  jobs  involving  the  bending  and  forming  of  sheet 
metal  may  be  rendered  simple  and  easy  by  means  of  a  few 
cheaply  made  dies  of  liard  wood  used  in  the  ordinary  fojm  of 
punch  press  to  be  found  in  any  structural  shop.  The  article 
is  of  considerable  interest  in  that  it  calls  attention  to  the  pos- 
sibilities of  the  use  of  wooden  dies.  {American  Machinist, 
vol.  49,  no.  6,  August  8,  1918,  pp.  243-245,  6  figs.,  g) 

Electric  Furnace  for  Heat-Treating  of  Small  Aero- 
plane Parts,  Dwight  D.  Miller.  The  article  refers  to  the 
handling  of  nickel-steel  parts  and  presents  the  subject  from 
the  point  of  view  favorable  to  the  electric  furnace.  The  method 
of  carrying  on  the  heat-treating  operations  with  such  furnaces 
is  described  in  detail.  {American  Machinist,  vol.  49,  no.  9. 
August  29,  1918,  pp.  373-376,  2  figs.,  p) 

Gas-Engine  Work  on  the  Pacific  Coast,  Frank  A.  Stan- 
ley, Mem.Am.Soc.M.E.  Description  of  machine  operations 
used  in  the  shops  of  the  Atlas  Imperial  Engine  Company,  of 
Oakland,  Cal.,  in  building  stationary,  portable,  marine,  hoist- 
ing, etc.,  engines. 

The  company  builds  units  of  one,  two,  three  and  four  cylin- 
ders, ranging  in  capacity  up  to  several  hundred  horsepower, 
and  has,  therefore,  to  arrange  for  performing  a  number  of 
operations. 

Fig.  6  shows  the  arrangement  of  the  crankshaft  bearings  and 
base  compartments,  the  bearings  through  the  automatic  ring 
oilers  receiving  the  lubricant  from  a  chamber  below  the  shaft. 


The  main  bearings  are  of  unusually  great  length,  about  ten 
times  the  diameter  of  the  shaft. 

The  lower  case  for  the  crankcase  proper  is  formed  by  a  fin- 
ished surface  along  the  top  of  the  base  casting.  The  crankcase 
consists  of  an  integral  rectangular  frame  for  enclosing  ail  the 
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COMPAKTMENTS 

working  parts  of  the  engine  with  the  exception  of  the  pistons 
and  valves.  The  top  of  the  crankcase  is  adapted  to  receive  the 
cylinders,  and  each  side  of  the  case  is  fitted  with  doors  to  give 
easy  access  to  the  interior. 

The  cylinders  are  east  with  heads  as  an  integral  part. 

An  interesting  detail  is  shown  in  Fig.  7,  namelj',  the  reversing 
gear  for  use  with  marine  engines.  In  this  gear  there  are  six 
pinions  spaced  about  the  central  gear,  all  made  from  steel 
forgings  and  provided  with  bronze  bushings.  The  entire  set 
of  gears  is  enclosed  in  an  oiltight  casing  and  runs  in  oil  all 
the  time.  This  gear  arrangement  is  of  interest,  as  it  gives  the 
propeller  the  same  rate  of  speed  astern  as  when  running 
ahead. 


A~ 


B- 


Fig.    7     Keversing    Gear    for    the    Ati.as    I.mperial    Engine 
Company  Marine  Engine 

The  go-ahead  drive  is  by  means  of  a  friction  clutch  of  the 
multiple-disk  type,  which  admits  of  adjustment  by  loosening 
a  single  bolt  and  screwing  around  a  clamp  collar.  The  gear 
ease  is  a  plain  cylindrical  affair,  which  when  the  reverse  lever 
is  operated  is  prevented  from  rotating  by  a  pair  of  clamp 
shoes,  or  brakes,  which  are  actuated  by  a  powerful  screw-and- 
toggle  motion ;  at  the  same  time  the  friction  is  released. 

The  reverse  drive  is  then  through  the  gears  and  pinions  as 
follows :  The  power  from  the  engine  is  transmitted  through 
the  shaft  to  the  spur  gear  A,  which,  when  the  case  is  prevented 
from  turning  by  the  clamps  before  mentioned,  drives  three 
short  pinions  B  (two  of  which  may  be  seen  in  the  cut),  and 
these  drive  the  long  pinions  C  which  mesh  with  the  gear  D 
upon  the  propeller  shaft.     The  reverse  direction  of  rotation 
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therefore  occurs  between  pinions  B  and  C.  (American  Ma- 
chinist, vol.  49,  no.  8,  August  22,  1918,  pp.  343-347,  16 
figs.,  d) 

Reclaiming  Oil  fkom  Metal  Turnings,  C.  L.  Smith.  De- 
scription of  a  system  for  collecting  steel  turnings,  recovering 
the  cutting  oil  that  usually  clings  to  them,  and  loading  them 
on  cars,  as  used  in  the  plant  of  the  Cincinnati  Milling  Machine 
Company. 

Receiving  trucks  are  jirovided  for  conveying  the  turnings  to 
the  oil  and  scrap  building,  located  about  100  ft.  distant  from 
the  main  plant.  The  design  of  the  trucks  is  such  as  to  eliminate 
the  handling  of  the  turnings  as  much  as  possible,  and  actually 
only  two  of  these  trucks  operated  by  one  man  are  needed  for 
the  entire  plant. 

The  trucks  are  lined  with  sheet  metal  and  the  sheet  covering 
the  sloping  bottom  is  perforated  at  the  lower  end  to  allow  the 
oil  drained  from  the  turnings  to  pass  into  the  tank  located 
below.  A  4-in.  baffle  plate  is  provided  at  the  front  to  divert 
the  oil  into  the  receiving  tank  underneath,  and  at  the  top  of  the 
perforated  section  an  oil  splash  guard  is  jjlaced  for  the  same 
purpose.  Means  are  provided  for  easily  draining  and  cleaning 
the  oil  tank  and  unloading  the  chips  into  the  oil  separator. 
The  top  of  the  separator  is  level  with  the  floor  which  is  prefer- 
able to  one  having  the  top  located  above  the  floor  level. 

For  collecting  the  chips  a  specially  shaped  galvanized  steel 
pan  is  used.  This  pan  is  placed  on  a  small  shop  truck  directly 
beneath  the  sliding  door  in  the  oil  pan  of  the  screw  machines 
and  the  chips  can  be  raked  into  it  without  spilling  oil  on  the 
floor,  which  again  is  claimed  to  be  preferable  to  the  usual 
method  of  removing  the  turnings  from  the  machine  oil  pan 
with  a  fork  and  putting  them  in  a  wheelbarrow. 

After  being  filled  the  collecting  pans  on  the  shop  trucks  are 
carried  to  the  rear  of  the  shop  where  the  receiving  truck  is 
stationed. 

By  the  receiving  truck  and  the  elevators  the  turnings  are 
delivered  to  a  Tolhurst  oil  separator. 

The  dry  chips  are  ultimately  dumped  into  specially  arranged 
concrete  switch  bins,  therefrom  to  be  loaded  on  cars.  These 
bins  have  sloping  bottoms  and  sheet-metal  doors  that  are  the 
full  height  of  the  bins.  The  bins  are  about  25  ft.  apart  so 
that  a  standard  40-ft.  car  can  be  loaded  from  both  ends  at  the 
same  time. 

Records  of  the  company  show  that  the  oil  reclaimed  from  the 
turnings  represent  a  really  worth-while  saving.  In  April  1918 
3092  gal.  were  recovered,  in  May  2400  gal.  and  in  June  1402 
gal.,  the  general  average  being  about  100  gal.  per  working- 
day.  (The  Iron  Age,  vol.  102,  no.  10,  September  5,  1918,  pp. 
5.58-559,  2  figs.,  d) 

Sand-Blasting  Machine,  M.  E.  Hoag.  In  an  article  under 
the  title  Manufacturing  the  Comptometer,  the  writer,  among 
other  things,  describes  machines  used  for  sand-blasting  the 
comptometer  parts. 

One  of  such  machines  is  shown  in  Fig.  8,  built  and  designed 
for  this  special  purpose.  The  body  of  the  machine  .1  carries 
a  shaft  and  set  of  pulleys  at  each  end,  over  which  pass  endless 
rubber  belts  for  carrj-ing  the  work  under  the  blast  nozzles. 
Under  the  machine  is  a  hopper  through  which  the  spent  sand 
runs  by  gravity  to  a  switch  bin,  from  which  it  is  carried  hy 
elevators  to  a  suj^ply  bin  overhead.  Sliding  doors  at  B  jiermit 
Avork  to  be  held  under  the  blast  by  hand  and  glass  windows 
at  C  allow  the  workmen  to  watch  the  progress  of  the  work 
without  risk  to  eyes  and  lungs. 

The  sand  runs  from  the  overhead  supply  bin  to  the  nozzles 
through  the  spout  D  to  the  gates  E,  which  have  screw  adjust- 


ments and  distribute  the  sand  in  a  long,  flat  stream  under  the 
air  nozzles  /•',  and  the  opening  in  the  machine  body  at  G  is 
closed  by  a  canvas  curtain  and  peimits  work  being  placed  on 
the  endless  belts.  The  exhaust  pipes  H  carry  off  the  spent  air 
and  fine  dust,  leaving  the  returned  sand  always  clean  and  ready 
for  use.  These  machines  use  from  12  to  14  oz.  air  pressure. 
(American  Machinist,  vol.  49,  no.  9,  August  29,  1918,  p.  391, 
1  fig.,  d) 

Machine  Tools 

Flu.sh-Pin  Veksus  Lnnx  Gages,  Albert  H.  Dowd.  Descrip- 
tion of  several  types  of  flush-pin  gages,  both  for  work  and 
inspection,  and  a  general  discussion  of  the  application  of  such 
gages. 

Limit  gages  are  not  always  reliable  when  the  product  is 
such  that  it  must  be  kept  within  very  close  limits  of  accuracy. 
This  is  due  to  the  fact  that  the  ordinary  go  and  no-go  gages 
do  not  determine  the  fluctuations  in  the  work  sizes  to  any  ap- 
Ijreciable  degree.     The  writer  gives  an  examiile  where  with  a 


Fig.  S     Sand-Blasting  Machine 

go  gage  of  1.998  and  no-go  2.001,  a  hole  machined  so  that  it 
actually  measured  2.0005  would  stiU  pass  inspection.  Yet 
while  the  work  would  be  verging  close  to  the  danger  line,  the 
operator  would  not  be  aware  of  it,  except  by  the  feel  of  the 
gage  as  he  entered  it  in  the  hole.  The  very  next  piece  of  work 
might  not  pass  the  gage  due  to  the  wear  of  the  tools,  and  if 
the  operator  were  inclined  to  be  careless,  three  or  four  pieces 
might  need  reboring  before  the  eiror  became  apparent. 

In  boring  and  turning,  plug  and  snap  limit  gages  are  used 
universally,  but  for  gaging  depth,  shoulder  distance  and  work 
of  this  kind,  the  writer  believes  that  another  type  of  gage 
should  be  considered,  namely,  one  which  will  act  as  a  limit 
gage  and  at  the  same  time  show  the  machine  operator  how 
closely  he  is  approaching  the  danger  line. 

The  flush-])in  gage  is  of  this  type.  It  is  used  to  considerable 
extent  on  gun  work  for  close  tolerances  and  can  be  made  up 
at  a  reasonable  price.  In  its  simplest  form  it  can  be  used  for 
tolerances  of  about  0.005  in.  or  greater,  and  with  additional 
refinements  it  can  be  made  to  indicate  a  tluctuation  of  0.005  in. 
or  even  less. 

The  application  of  the  flush-pin  principle  in  gaging  a  piece 
of  work  during  machining  is  shown  in  Fig.  9.  In  this  case 
the  work  A  must  be  machined  so  that  depth  B  will  be  within 
a  tolerance  of  0.25  mm.     This  gage  is  on  the  same  principle 
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as  flush-pin  gages  generally,  but  as  the  work  is  recessed,  pro- 
vision is  made  in  the  shoulder  G  to  roughly  center  tlie  tool 
when  placing  it  in  the  work.  This  facilitates  the  haudliii"- 
and  roughly  locates  the  flush  pin  against  the  face  of  the  cast- 
ing (_'.     The  registration  of  this  gaa'e  is  by  means  of  the  pin  E, 
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Fig.  0     Method  of  I'sing  a  Flush-Pin  Gage 

which  is  shouldered,  as  shown,  to  indicate  the  variations  in  the 
facing  of  the  boss  G. 

The  flush-pin  principle  can  be  applied  to  work  requiring 
especially  close  tolerances  by  the  addition  of  an  indicator 
multiplying  lever  in  connection  with  a  suitably  graduated  scale. 
{American  Machinist,  vol.  4f),  no.  7,  August  15,  1918,  pp.  283- 
284,  5  figs.,  dp) 

Metal-Con'Crete  Planing  Machine.  In  the  June  1918 
issue  of  The  JournaI;  (page  505)  an  abstract  from  the  Ameri- 
can Machinist  was  given  describing  a  large  planing  machine 
with  a  concrete  bed. 


Sheet  Courugating  and  Curving  Machines.  Description 
of  specially  constructed  machines  for  corrugating  steel  shelters 
for  the  United  States  Army. 

These  shelters  are  made  of  No.  11  gage  sheet  steel  and  are 
corrugated  4  in.  deep  by  12%  in.  center  to  center.  The  top 
and  bottom  of  the  corrugations  are  5%  in.  wide  each  and  the 
sides  are  on  a  15  per  cent  angle.  After  being  corrugated  the 
sheets  are  curved  to  a  5-ft.  radius  on  a  machine,  also  specially 
designed  for  this  purpose  and  described  and  illustrated  in  the 
original  article. 

The  corrugating  machine  has  semi-steel,  hexagon-shaped,  hol- 
low-cored rolls,  with  cross-ribs  running  their  entire  length. 
The  rolls  are  drilled  and  tapped  for  interchangeable  dies,  which 
are  also  of  semi-steel,  and  the  corrugations  are  machined  out 
of  the  solid.  The  machine  is  10  ft.  high  and  weighs  when 
assembled  85,000  lb. 

The  curving  roll  forms  the  sheets  after  they  have  passed 
through  the  corrugating  machine.  It  occupies  a  floor  space  of 
()V2  by  12  ft.  and  weighs  10,000  lb.  (The  Iron  Age,  vol.  102, 
no.  9,  August  29,  1918,  p.  501,  2  figs.,  d) 

Measuring  and  Testing 

A  Comparison  of  Various  Manometers,  L.  Holbom  (Ann. 
d.  Physik,  54.7.,  pp.  503-510,  April  9, 1918.    From  the  Physikal.- 


FiG.  10     Metal-Concrete  Planing  Machine 


The  jjresent  article  briefly  describes  a  similar  machine  de- 
veloped by  David  A.  Wright,  of  Chicago,  and  states  that  the 
machines  are  built  in  sizes  ranging  from  6  to  20  ft.  with  any 
length  of  bed.  The  platen  of  the  machine  is  made  of  structural- 
steel  sections,  with  inserted  cast-iron  T-slots  (Fig.  10)  in  the 
upper  surface  and  is  filled  with  reinforced  concrete.  After  the 
concrete  filling  has  set  and  the  platen  is  put  in  position  on  the 
machine,  the  upper  surface  is  planed  off.  The  ways  on  which 
the  platen  travels  consist  of  a  flat  cast-iron  one  for  the  front 
and  a  piece  of  steel  shafting  for  the  rear  one,  both  supported 
by  concrete  foundations.  The  frame  of  each  side  housing  con- 
sists of  three  castings  for  the  front,  back  and  base,  respectively. 
After  these  have  been  finished  and  assembled,  concrete  is 
poured  in  to  provide  rigidity.  The  feed  is  of  the  pneumatic 
type.  ( The  Iron  Age,  vol.  102,  no.  8,  August  22,  1918,  p.  4^49, 
1  fig.,  d) 


Techn.  Reichsanstalt).  For  pressures  higher  than  those  suitable 
for  the  mercury  manometer,  there  are  several  instruments  on 
the  market.  These,  in  some  instances,  register  pressures  as 
high  as  1000  kg./cra.".  One  form  mentioned  in  detail  is  a  dif- 
ferential manometer.  The  pressure  is  communicated  by  resin 
oil  to  the  inside  of  a  strong  cylinder.  Here  it  acts  on  a  plunger, 
whose  ends  project  from  the  cylinder,  but  whose  center,  in  the 
cylinder,  is  slightly  tapered. 

The  author  points  out  the  corrections  necessary  for  change 
in  dimensions  of  the  metal  due  to  the  pressures.  Two  manom- 
etere  compared  over  a  range  100  kg./cm.'  to  1000  kg./cm." 
differed  by  0.03  per  cent  at  low  pressures,  but  by  only  0.01  per 
cent  above  300  kg./cm.'.  Another  manometer,  less  satisfac- 
tory, showed  differences  from  each  of  the  above  of  about  0.18 
per  cent.  (Taken  from  Science  Abstracts,  Section  A — Physics, 
vol.  21,  pt.  7,  no.  247,  July  31,  1918,  p.  281,  c) 
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Method  for  Taking  Moving  Photomicrographs.  At  the 
last  annual  meeting  of  the  American  Society  of  Testing  Mate- 
rials at  Atlantic  City  (June  1918),  considerable  interest  was 
aroused  by  the  exhibition  of  moving  photomicrographs  by 
Prof.  Herbert  F.  Moore  of  the  University  of  Illinois,  Ur- 
bana.  111. 

The  moving  photomicrographs  shown  represented  the  first 
successful  attempt  for  recording  the  gradual  changes  in  the 
structure    of    a    metal    when    subjected    to    repeated    bending 


Iron  Age,  vol.  102,  no.  6,  August  8,  1918,  pp.  323-325,  10  tigs., 
d) 

Mechanics 

Concrete  Beajis  with  Fixed  Ends.  In  many  cases  build- 
ing ordinauees  make  no  provision  for  fixed  ends  of  concrete- 
beams.  The  design  requirement  for  a  single-span  concrete 
beam  sujjported  on  concrete  columns  at  each  end  provides- 
that  the  beam  shall  be  designed  for  a  moment  of   WL/8  at 


Fig.  11     Sthip  of  Prints  from  Fii.ii  .Showing  Development   of  .Sm.\i.i,  Cracks  or  .Slip  Lines 


stresses.  The  great  possibilities  of  this  method  are,  of  course, 
obvious. 

The  present  article  contains  illustrations  of  the  machine 
which  was  used  to  bring  a  wrought-iron  test  jiiece  under  re- 
peated stress,  as  well  as  the  apparatus  used  for  taking  the  mov- 
ing photomicrographs. 

In  Fig.  11  is  shown  a  sectioi)  of  t!;e  original  film  early  in 
the  experiment.  This  is  a  strip  of  prints  showing  develo])- 
ment  of  small  cracks  or  slip  lines  with  magnifications  of  about 
twenty  times.  These  photographs  were  taken  at  the  rate  of 
sixteen  per  second,  the  exposure  used  being  one-fiftieth  of  a 
second. 

The  original  article  also  contains  seven  still  photomicro- 
graphs showing  the  development  of  slip  lines  in  a  specimen 


the  center,  which  is  approximately  only  for  brick  bearing" 
walls,  but  is  not  true  where  the  beam  is  supported  by  concrete- 
columns  more  or  less  fixed  to  the  beam,  as  little  or  no  provision 
is  made  to  allow  for  the  bending  to  which  the  column  must 
be  subjected  as  a  result  of  the  rigid  connection  with  tlie  beam. 
This  method  of  design  provides  a  beam  about  50  per  cent  too- 
strong  and  may  prove  to  be  excessively  weak  in  long-span 
construction  columns.  The  present  article  gives  the  discussion 
of  a  fixed  beam  designed  in  reinforced  concrete  as  applied  in 
the  construction  of  a  factory  building  in  Illinois. 

The  distribution  of  bending  moments  through  tlie  culumns- 
and  beams  was  obtained  by  the  method  of  slopes  and  defiee- 
tions.  In  this  method  of  analysis  the  bending  moment  is- 
foinul  in  the  beam  at  the  intersection  of  the  center  lines  of  the- 


l'"i(i.   li:     Simr  of  I'liiNTS  FROM  FiLJi  Showing  Development  of  Large  Ck.m  k.s 


of  iron  from  the  unstressed  state  to  the  finally  developed  crack. 
Fig.  12  is  likewise  of  interest  in  reproducing  a  strip  of  prints 
from  a  film  showing  the  various  phases  in  the  development  of 
a  large  crack. 

So  far  the  moving-photomicrograph  method  has  been  applied 
only  to  wrought  iron,  because  of  the  large  crystals  and  distinct 
markings,  and  also  because  of  its  easy  deformation  under 
stress,  but  it  is  expected  that  ere  long  this  method  will  be 
applied  to  steel  and  non-ferrous  metals  and  alloys.  It  has 
been  stated  that  this  new  device  may  determine  just  how  steels 
begin  to  deteriorate  under  stress.  In  this  way  it  may  lead  to 
new  methods  of  heat  treatment  prolonging  the  life  of  certain 
steels  and  rendering  them  less  liable  to  fatigue.  In  any  event, 
it  will  give  a  much  clearer  insight  than  we  have  had  hitherto 
into  the  actual  growth  of  strain  phenomena  and  ways  they 
affect  metal  of  various  physical  and  chemical  structures.     (The 


column  and  mid-depth  of  the  beam  and  in  the  column  just 
above  and  below  this  intersection. 

Fig.  13  shows  the  design  used  for  one  of  the  frames.  In. 
designing  the  columns  for  direct  load  and  bending  care  must 
be  taken  in  considering  the  column  section  just  above  the- 
floor,  as  this  is  the  critical  point.  This  is  due  to  the  fact  that 
this  location  is  as  high  as  anywhere  in  the  columns,  and,  in 
addition,  only  the  bare  column  section,  without  any  bracket,  is- 
available  to  take  up  the  stress. 

The  original  article  gives  a  complete  calculation  of  the  vari- 
uii:  moments.  (Engiiteering  Xews-Berorr/,  vol.  81,  no.  8,- 
Aiigust  22,  1918,  pp.  359-361,  5  figs.,  pA  ) 

Munitions 

The  75-Mm.  Field  Gun,  Model  1916,  M.  III.  Speiial  cor- 
respondence to  the  American  Machiiust.  describing  the  latest 
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of  the  four  types  of  75-mm.  tield  giius  built  by  the  United  States 
Government.  The  article  gives  the  length,  weight  and  other 
data,  and  describes  and  illustrates  the  component  parts  of  the 
breech-closing  and  firing  mechanism. 

The  gun  weighs  74!)  lb.,  has  a  total  length  of  90.9  in.,  and 
a  right-hand  twist  constant  from  origin  to  muzzle.  It  can  use 
either  shrapnel  or  shell,  the  weight  of  the  shrapnel  being  15.90 
lb.  and  the  weight  of  the  shell  12.36  lb. 

A  service  pressure  of  33.000  lb.  per  sq.  in.  is  used.  Tlu. 
mechanism  is  of  the  drop-block  type  and  is  semi-automatic, 
the  block  closing  automatically  when  a  round  of  ammunition 
is  inserted. 

A  complete  and  interesting  description  is  given  of  all  fea- 
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Fig.  13     Reinfobcino  Ijetaii.s  at  Rigid  Connection  of  Beam 
TO  Column 

tures  not  involving  elements  of  military  secrecy.  (American 
Machinist,  vol.  49,  no.  8,  August  22,  1918,  pp.  323-328,  4  figs, 
and  table  of  nomenclature  of  the  breech  mechanism,  clA) 

Power  Generation 

Development  of  PowEf^  prom  the  Standpoint  of  the 
Boiler  Room,  C.  F.  Hirshfeld,  Mem.Am.Soc.M.E..  J.  E. 
Aldred  lecture  on  Engineering  Practice  at  Johns  Hopkins  Uni- 
versity. 

The  writer  states  that  although  only  a  small  percentage  of 
the  latent  heat  contained  in  fuel  is  converted  into  electric 
energy  there  is  comparatively  little  improvement  to  be  hoped 
for  in  power  plant  economy,  but  there  is  a  large  and  profitable 
field  for  betterment  in  the  operating  conditions  of  the  average 
power  plant.  He  emphasizes  that  in  a  boiler  plant  it  is  not  the 
highest  thermal  efficiency  but  the  highest  possible  commercial 
efficiency  that  is  aimed  at.  He  presents  from  this  point  of 
view  an  interesting  study  of  the  overall  eflScieney  of  a  boiler 
showing  how  step  by  step  the  entire  installation  of  a  power 
plant  is  usually  a  compromise  between  various  requirements. 
(Abstracted  through  Power,  vol.  48,  no.  8,  August  20,  1918, 
pp.  284-286,  2  figs.,  g) 


Power  Plant 

Boiler  Equipment  of  the  Auzberg  Power  Station,  P. 
Koch.  (Zeits.  f.  Dampfkessel.  u.  Maschinenbetrieb,  No.  43, 
1917.  Elektrot.  u.  Maschinenbau,  36.  p.  158,  March  31,  1918. 
Abstract.)  It  was  made  a  condition  tiuit  the  grates  should 
burn  Bohemian  brown  coal  economically,  and  it  was  found  by 
trial  that  the  Piedboeuf  chain  grate  was  most  suitable  for  this 
fuel.  Tour  Burkhardt  vertical-tube  boilers  are  used,  each  of 
400  m."  heating  surface  and  designed  for  15  atmos.  working 
pressure  with  superheater  and  wrought-iron  economizer.  In- 
duced draft  is  provided,  and  the  total  grate  surface  of  each 
boiler  is  17.2  m."  Flue  ashes  are  caught  in  special  spirals  and 
removed  below  the  boiler-house  floor.  The  wrought-iron  chim- 
ney is  29.5  m.  high  and  1500  mm.  internal  diameter.  Butterfly 
plates  below  the  grate  cut  off  the  air  supply  from  part  of  the 
grate  area  at  times  of  light  load.  The  accompanying  table 
gives  the  principal  results  of  three  steam  trials : 


Test  No. 

I 

II 

III 

Kg.  fuel  per  m.=  of  grate  surface 

149,7 

565,000 

2.5 

5.2 

% 

62  9 

5.3 

11  8 

13  2 

6.8 

199 
706,000 

2.7 

5.7 

% 
59.6 

6  1 
10.5 
12.4 

11.4 

Kg-cal.  pel  hr.  per  m.^  grate 

Draft  in  combustion  chamber,  mm.  of  water 

Draft  behind  economizer,  mm.  of  water 

Percentage  of  Heat: 

Utilized  in  boiler 

800.000 
5.2 

10.6 
% 

59.8 
7.5 

11.9 

15.0 

5.8 

Utilized  in  superheater 

Utilized  in  economizer. .  .  . 

Lost  in  flue  gases 

Lost  in  ash  (unconsumed),  rndiation,  and 
conduction 

A  noticeable  point  is  the  low  draft  required.  The  loss  of 
draft  amounts  to  2.7,  3,  and  5.4  mm.  water  column  at  heating- 
surface  loads  of  28.3,  33.3,  and  38.1  kg.  per  m."  respectively. 
During  these  tests  the  guaranteed  maximum  power  was  ob- 
tained without  artificial  draft.  (Taken  from  Science  Ab- 
stracts, Section  B — Electrical  Engineering,  vol.  21,  pt.  7,  no. 
247.  July  31,  1918,  p.  249,  d) 

Refrigeration 

The  Practical  Side  op  the  Low-Tempebature  Compres- 
sion System,  H.  Sloan.  Description  of  three  different  instal- 
lations put  into  operation  during  1917.  All  are  operated  in 
connection  with  brine-cooling  systems.  In  addition  to  the  de- 
scription of  the  installation  itself  are  given  data  of  tests  and 
some  of  the  temperature  readings  especially  analyzed. 

The  average  suction  pressure  for  the  low-pressure  cylinder 
was  0.935  lb.  while  the  average  temperature  was  —  11.85  deg. 
fahr. 

This  temperature  agreed  very  closely  with  the  outgoing 
brine  temperature  and  did  not  follow  temperature  changes  due 
to  differences  in  the  suction  pressure,  which  means  that  the 
degree  of  superheat  depends  upon  the  temperature  of  the  brine 
circulated. 

The  discharge  temperature  for  the  low-pressure  cylinder 
averaged  123.3  deg.  fahr.  The  gas  entering  the  intermediate 
pressure  drum  (a  long  header  into  which  the  gas  from  the  low- 
pressure  ammonia  cylinders  is  discharged  and  where  it  is  cooled 
to  the  saturation  point  of  the  pressure  corresponding  to  the 
intermediate  pressure)  was  cooled  to  the  average  temperature 
of  15.19  deg.  fahr.,  at  which  temperature  it  entered  the  high- 
pressure  cylinder.  The  average  pressure  on  the  intermediate 
drum  was  28.4  lb.  and  the  temperature  of  saturated  gas  cor- 
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responding  to  this  pressure  is  15.5  deg.  fahr.,  which  indicates 
that  the  gas  entered  the  high-pressure  cylinder  in  a  saturated 
condition  and  is  important  as  an  indication  of  the  efficiency  of 
the  method  employed  for  removing  the  superheat  due  to  com- 
pression in  the  low-pressure  cylinder. 

If  the  low-temperature  compression  system  secures  the  de- 
sired results,  it  will  have  the  advantages  of  smaller  dimensions 
in  the  cylinders  on  account  of  higher  volumetric  efficiency,  and 
a  reduction  in  ammonia  losses  due  to  combustion  and  cooling 
of  the  liquid  ammonia  at  low-suction  pressure  with  the  inter- 
mediate pressure.  {A.  S.  B.  E.  Journal,  vol.  4,  no.  6,  May 
1918,  pp.  549-556,  and  discussion,  pp.  556-560,  4  figs,  dt) 

RolUng  Mills 

The  Slick  Wheel  Mill.  Description  of  a  new  process  of 
making  car  wheels  in  which  they  are  formed  directly  from 
large  rolled  bars  by  a  roUing-forging  process  as  now  applied 
at  the  Cambria  Steel  Works. 

The  process  begins  with  a  cylindrical  bar  from  18  to  20  in. 
in  diameter,  rolled  from  a  standard-size  ingot.  This  bar  is 
introduced  into  the  rotary  shear  which  cuts  off  short  cylindrical 
blanks  of  the  necessary  size.  The  blanks  are  then  transported 
to  a  heating  furnace  and  heated  gradually  as  neeessan-  for  the 
high-carbon  steel  used  in  making  the  wheels.  From  the  furnace 
they  go  to  a  piercing  machine  which  projects  a  short  steel 
punch  way  into  the  center  of  the  blank,  making  a  cylindrical 
opening  in  the  center  thereof,  and  as  this  blank  is  introduced 
into  the  wheel  mill  a  loose  pin  or  mandrel  which  is  previously 
placed  in  position  is  projected  into  the  opening.  As  the  wheel 
is  pressed  and  rolled  in  the  wheel  mill  this  mandrel  holds  the 
blank  centrally  in  position  and  at  the  same  time  forms  a  major 
portion  of  the  length  of  the  bore  of  the  wheel  or  blank.  The 
mandrel  remains  in  the  wheel  or  blank  as  it  is  rolled  and  is 
withdrawn  from  the  mill. 

The  mill  itself  includes  a  pair  of  dies  so  arranged  that  the 
axis  of  one  of  the  dies  is  at  an  angle  to  that  of  the  other  die. 
A  hydraulic  plunger  of  enormous  size  projects  one  die  towards 
its  companion  die  and  an  electric  motor  which  can  develoji 
from  1000  to  2000  hp.  is  provided  for  rotating  one  of  the  an- 
nularly  disposed  dies,  which  by  friction  also  rotates  the  com- 
panion die  and  the  blank  which  is  clamped  between  them  and 
pressed  by  hydraulic  pressure.  The  blank  is  shortened  and 
assumes  the  reverse  form  of  the  dies  as  the  pressure  and  rota- 
tion continue. 

The  time  required  to  roll  the  blank  into  a  wheel  or  other 
annular  shape  varies  from  20  sec.  for  the  smaller  sizes  with 
least  work  to  about  one  minute  for  the  large  sizes  with  more 
work.  A  thrust  of  3,000,000  lb.  or  more  is  taken  up  by  large 
thrast  bearings  which  are  believed  to  be  the  largest  in  the 
world.     These  thrust  bearings  are  shown  in  Fig.  15. 

The  rotary  sliear,  Fig.  14,  employs  a  pair  of  large  disks  ar- 
ranged with  their  axes  parallel,  each  disk  composed  of  two 
pieces  mounted  on  a  large  shaft  and  holding  clamped  between 
them  by  means  of  suitable  bolts  the  shear  blades  proper.  The 
round  bar  to  be  cut  is  carried  on  a  longitudinal  roller  of  large 
diameter  which  supports  throughout  its  length  and  is  ad- 
justable to  hold  blank  bars  of  different  diameters  in  proper 
relative  position  to  the  shear  knives.  After  one  end  (forming 
a  blank)  has  been  cut  from  the  bar  by  the  shear  rotary  knives, 
the  bar  is  pushed  lengthwise  of  the  supporting  roller  between 
the  side  guides  by  means  of  a  rotary  pusher. 

The  shearing  mechanism   proper  consists   of  two   pairs   of 

rotatable  disks  to  which  the  eccentric  shear  knives  are  clamped. 

In  order  to  give  a  general  idea  of  the  large  size  of  this 


machine,  the  following  dimensions  may  be  noted :  The  length 
of  the  shear  proper  is  about  36  ft.;  the  length  of  the  feed 
apparatus  is  about  60  ft.;  and  the  length  of  the  engine  shaft 
or  width  of  the  engine  is  about  17  ft. ;  so  that  the  whole  ap- 
paratus is  about  113  ft.  long.  The  width  of  the  shearing  is 
about  18  ft.  overall ;  the  height  is  13  ft.  8  in.  above  foundation 
and  its  weight  approximately  850,000  lb. 

The  original  article  is  illustrated  by  numerous  line  drawings 
and  halftones  showing  the  various  details  of  the  machinery 
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Fig.  14     Slick  Rotary  Sheab 


Fig.    15     Annulab    Thrust    Bearings    Used    in    the    Slick 
Wheel   JIill 

of   the   wheel   mill  and   of   its   installation.      (The   Iron   Age, 
vol.  102,  no.  9,  August  29,  1918,  pp.  491-498,  17  figs.,  dA) 

Steam  Engineering 

Wreck  of  a  25,000-Kw.  Tukbine  in  New  West  End  Sta- 
tion, Cincinnati,  Ohio.  The  accident  to  one  of  the  two 
25,000-kw.  single-cylinder  impulse  turbines  in  Cincinnati  oc- 
curred on  September  4,  1918. 

The  turbine  had  been  installed  about  two  months  previous 
and  had  satisfactorily  passed  the  trial  load  tests.  On  the 
morning  of  September  3,  i.  e.,  the  day  before  the  accident,  the 
machine  was  started  at  8  o'clock  and  carried  12,000  kw.  all 
day.  At  a  little  before  9.00  a.m.  on  the  day  of  the  accident 
the  erecting  crew  had  about  20,000  kw.  on  the  turbine,  which, 
at  Krst,  carried  the  load  well.  Then  there  was  a  loud  bang 
inside  the  casing,  followed  by  others  accompanied  by  violent 
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vibration  which  shook  the  station.  The  throttle  was  im- 
mediately tripped,  but  the  noise  and  vibration  continued,  much 
modified,  until  the  machine  slowed  down  to  about  700  r.p.m. 

From  an  inspection  it  appears  that  the  seventeenth 
diaiihragm  was  distorted  at  top  and  bottom.  There  are  ap- 
proximately 350  buclvets  in  this  diaphragm  and  all  but  eleven 
are  burned  or  crushed. 

The  blades  on  this  wheel  are  28  in.  long  and  made  of  steel; 
they  have  a  shrouding  over  their  tips,  but  use  no  rosary  fasten- 
ing. It  is  peculiar  that  about  every  tenth  blade  broke  off 
immediately  above  where  it  was  fastened  on  to  the  wheel,  mak- 
ing a  clean  and  sharp  break.  The  blades  which  remained  in 
tlie  wheel  were  burned  away  at  their  top  edges,  the  projections 
on  the  tijis  of  the  blades  merely  showing  the  effect  of  having 
the  shrouding  pulled  away  from  them. 

It  is  believed  that  the  distortion  of  the  diaphragm  was  the 
primary  cause  of  the  trouble,  this  being  confirmed  by  the  fact 
that  the  projections  on  the  sixteenth  diaphragm  top  and 
bottom  show  signs  of  rubbing  on  both  halves. 

It  is  interesting  to  note  that  the  turbine  was  in  operation 
five  days  after  the  accident,  and,  as  a  matter  of  fact,  could 
have  been  put  back  in  service  even  sooner,  had  it  not  been 
deliberately  kept  open  for  the  inspection  of  the  engineers  of 
the  builders.  {Power,  vol.  48,  no.  12,  September  17,  1918, 
pp.  425-426,  .3  figs,  d) 

Wreck  of  the  35,000-Kw.  Turbine  in  Northwest  Sta- 
tion, Chicago.  On  Wednesday,  August  1,  the  35.000-kw. 
turbine  in  the  Northwest  Station  of  the  Commonwealth  Edison 
Company  of  Chicago  was  completely  wrecked. 

The  present  article  gives  the  first  published  seemingly 
authentic  information  as  to  this  accident  and  its  probable 
cause. 

The  machine  carried  no  load  at  the  time  of  the  accident,  but 
had  been  in  service  all  day.  It  was  taken  off  the  line  shortly 
after  midnight  July  31,  and  the  crew  arranged  to  give  the 
machine  its  regular  monthly  overspeed  run  to  test  the  auto- 
matic-stop governor,  and  it  was  when  this  test  was  given  that 
the  accident  occurred. 

The  article  in  Power  correctly  points  out  that  if  the  stage 
had  been  set  for  observation  of  the  machine,  it  could  not  have 
been  better  set.  The  accident  actually  happened  during  the 
test,  under  conditions  ideal  for  observation  of  the  machine  and 
the  taking  and  recording  of  the  necessary  measurements. 

According  to  a  statement  of  the  switchboard  operator,  the 
speed  at  which  the  turbine  began  to  be  demolished  was  that 
which  gave  but  26%  cj'cles  (the  generator  is  of  25  cycles), 
which  would  mean  a  speed  of  1590  r.p.m.,  or  6  per  cent  above 
the  normal  speed  of  1500  r.p.m. 

The  steam  pressure  was  240  lb.  and  the  throttle  was  wide 
open  for  the  overspeed  test,  with  the  watch  engineer  standing 
at  the  throttle.  Then  came  the  thump,  severe  vibration  and  a 
crash  as  the  low-pressure  casing  burst  and  pieces  of  metal  flew 
about  the  room. 

As  regards  the  damage  to  the  turbine  the  following  facts, 
among  others,  are  recorded  as  significant :  The  cast-iron  low- 
pressure  casing  is  blown  away  from  the  18th  wheel  on.  The 
diaphragms  in  the  last  low-pressure  stages  are  broken  up  and 
the  semi-steel  cone  supporting  these  diaphragms  is  demolished. 

The  next  to  the  last  (19th)  low-pressure  wheel  has  a  large 
piece  broken  out,  while  the  top  of  the  periphery  of  the  last  or 
20th  low-pressure  wheel  is  bent  so  that  it  presents  a  wavy  line. 
The  bedplate  beneath  the  outboard-bearing  pedestal  is  cracked. 

The  conclusion  to  which  the  writer  comes  is  that  it  was  the 
19th  wheel  at  the  low-pressure  end  that  was  the  first  to  let  go. 


On  tlie  other  hand,  he  does  not  believe  it  was  the  blades  on  the 
hist  two  wheels  that  were  torn  off  by  centrifugal  force  alone. 

In  this  connection,  attention  is  called  to  an  editorial  in  the 
same  issue  of  Power,  on  page  355,  devoted  to  the  Chicago  ac- 
cident here  described  and  a  similar  accident  in  Boston  last 
February. 

It  is  stated  that  experts  who  checked  the  design  of  the 
wrecked  turbines  gave  it  a  factor  of  safety  of  four,  so  far  as 
centrifugal  stresses  were  concerned,  but  referred  to  the  pos- 
sibility of  stresses  being  set  up  by  unequal  expansion  througli 
sudden  changes  of  temperature. 

It  is  significant  that  both  of  these  accidents  occurred  im- 
mediately after  changes  in  operating  conditions,  which  involved 
a  cimsiderable  temperature  change  in  the  low-pressui-e  end— rthe 
lirst  due  to  sudden  imposition  of  an  excessive  load;  the  second 
to  the  taking  off  of  the  load.  (Power,  vol.  48,  no.  10,  Septem- 
ber 3,  1918,  pp.  345-348,  4  figs.,  d) 

A  New  Theory  of  the  Steam  Turbine,  Harold  Medway 
Martin.  This  is  a  continuation  of  an  abstract  of  a  serial,  the 
first  installment  of  which  appeared  in  The  Journal,  Septem- 
ber 1918,  p.  784. 


C  S  E 

Fig.  10     Ideal  Indicator  Diagram  for  Steam  Turbine 

In  the  present  installment  the  writer  calls  attention  to  the 
well-known  fact  that  in  steam-turbine  practice  the  gain  made 
by  the  use  of  superheated  instead  of  saturated  steam  is  sub- 
stantially more  tlian  is  thermodynamically  due.  This  was 
shown  quite  conclusively  by  Baumann  in  a  paper  read  before 
the  Institution  of  Electrical  Engineers  (BAtish)  in  1912.  Last 
year  an  extended  set  of  correction  tables  drawn  up  by  C.  H. 
Naylor  were  issued  under  the  auspices  of  the  British  Electrical 
and  Allied  Manufacturers'  Association.  From  these  figures, 
combined  with  the  heat-drop  tables  issued  by  the  same  associa- 
tion, the  present  author  secured  the  following  figures  of  rela- 
tive consumptions  under  certain  standard  conditions : 

TABLE   1 

Superheat,     deg. 

fahr 0  50  100  ISO  200  250  300 

Rolative  con- 
sumption     1   160       1.101        1,046       1.000       0.9592       0.9235       0  8909 

From  these  figures  and  other  data  it  would  seem  that  the 
saving  due  to  a  superheat  of  150  deg.  fahr.  is  reckoned  at  16 
per  cent  instead  of  at  15  per  cent  as  in  Baumann's  paper  in 
1912.  This  may  be  due  to  the  improvement  effected  during 
recent  years  in  average  turbine  efficiency,  since,  as  the  writer 
claims,  with  any  given  type  of  turbine  the  relative  gain  from 
using  superheat  should  increase  somewhat  with  the  efficiency 
of  the  turbine.  This  is  the  reverse  of  the  opinion  generally 
held. 

From  this  the  writer  proceeds  to  the  consideration  of  the 
discrepancies  between  the  gains  and  losses.  To  do  this  he  takes 
for  purposes  of  comparison  the  condition  of  the  steam,  not  as 
supplied   to   the   stop   valve  but   after    passing    through    tlie 
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governor  valve.  In  addition,  the  discrepancies  are  made  larger 
by  the  fact  that  the  ratio  of  blade  speed  to  steam  speed  is,  on 
the  average,  less  the  greater  the  amount  of  available  heat. 
Furthemiore,  the  heat  which  becomes  available  iu  a  steam 
turbine  differs  from  the  adiabatic  heat  drop  and  is,  in  general, 
ciiii^idcrably  larger.  The  ratio  of  the  two,  known  as  the 
reheat  factor,  forms  the  subject  of  an  important  discussion  by 
the  writer,  who  claims  that  it  is  substantially  greater  for  super- 
heated than  for  saturated  steam  when  the  latter  is  assumed  to 
be  in  thermal  equilibrium  throughout  the  whole  of  its  ex- 
pansion. 

Suppose  a  turbine  to  consist  of  an  infinite  number  of  stages. 
At  each  stage  a  certain  portion  of  the  total  energy  of  the 
steam  is  converted  into  kinetic  energy,  of  which  a  part  is  ex- 
pended in  doing  useful  work  on  the  shaft,  and  the  remainder, 
which  is  wasted  in  friction,  is  restored  to  the  expanding  steam 
in  the  form  of  heat;  the  consequence  is  that  at  each  stage  the 
pressure  corresponding  to  a  given  volume  of  the  steam  is 
somewhat  greater  than  it  would  be  did  the  turbine  work 
friction-free.  Whether  steam  be  used  to  actuate  a  turbine  or  a 
reciprocating  engine  the  amount  of  work  done  down  to  any 
stage  of  the  expansion  can  be  represented  by  an  ideal 
indicator  diagram  such  as  is  shown  in  Fig.  16.  In  this  the  ex- 
pansion line  BB  is  that  corresponding  to  frictionless  working 
or  to  unit  efficiency,  while  BE  represents  the  expansion  Une  for 
a  turbine  working  with  an  hydraulic  efficiency  7).  The  total 
area  of  the  diagram  is  in  this  ease  larger  than  before,  because 
the  energy  wasted  in  friction,  being  returned  to  the  steam  as 
heat,  makes  the  volume  at  every  point  of  the  stroke  more  than 
if  unit  eflBciency  were  attained.  On  this  larger  diagram,  how- 
ever, only  the  fraction  7)  is  recovered  as  useful  work  on  the 
shaft,  whereas  in  the  ideal  case  of  unit  efficiency  the  useful 
work  done  is  represented  by  the  whole  of  the  area  ABDC.  In 
all  cases  yj  X  ABEC  is  less  than  ABDC. 

The  efficiency  ratio  s  of  the  turbine  is  equal  to  the  actual 
work  done  divided  by  that  theoretically  due  from  a  perfect 
turbine,  or 

ABEC 
'  =  '^lBDC 
and  the  reheat  factor  R  is  defined  by  the  relation 

ABEC 


E  = 


ABDC 

so  that  £  =  TfR,  where  y)  is  known  as  the  hydraulic  efficiency 
of  the  turbine. 

The  actual  thermodynamic  head  under  which  any  turbine 
works  is  therefore  not  represented  by  the  adiabatic  heat  drop 
u,  but  by  a  larger  quantity  U,  where  U  =  Bu. 

From  this  the  writer  proceeds  to  show  how  to  determine  the 
value  of  the  reheat  factor  corresponding  to  different  values 
of  the  hydraulic  efficiency  of  the  turbine  and  comes  to  the 
expression 

i[i-(i/r)] 


B  = 


-©'' 


(i) 


[i-(i/v)] 


where  t)  is  the  hydraulie  efficiency  of  the  turbine  and  x  the 
ratio  of  the  initial  to  the  final  pressure.  From  this  he  derives 
the  values  of  the  reheat  factor  for  superheated  steam  through- 
out the  whole  range  of  its  expansion  for  the  various  hydraulic 
efficiencies  given  in  Table  2. 

In  other  words,  the  efficiency  ratio  of  a  turbine  is  defined  as 
the  product  of  its  hydraulic  efficiency  and  the  reheat  factor. 


In  view  of  its  use  elsewhere  in  this  discussion  attention  is 
called  to  the  following  expression  for  1 : 

1 


1  + 


1  = 


Y-1 


+  fe 


where  7  is  the  index  when  the  expansion  is  adiabatic. 

Among  other  things  the  writer  calls  attention  to  the  paradox 
following  from  the  above  expression  for  the  reheat  factor  R. 
If  the  expansion  be  carried  far  enough,  the  efficiency  rati )  is 
independent  of  the  hydraulic  efficiency  which  can  be  shown  by 
making  a;  =  00  •  Since  then  the  efficiency  ratio  is  equal  to 
B-T\,  its  value  is  always  unity  if  the  expansion  be  carried  to 
zero  pressure.  The  following  physical  explanation  is  given : 
To  reduce  the  final  pressure  to  zero  we  must  go  down  to  the 
absolute  zero  of  temperature.  In  deducing  the  value  of  R  it 
was  assumed  that  all  the  heat  energy  not  expended  in  doing 
useful  work  was  restored  to  the  fluid  in  the  form  of  heat.  At 
the  absolute  zero  of  temperature  the  working  fluid  retains  no 


TABLE  2  REHEAT  FACTOR  FOR  STEAM  SUPERHEATED  THROUGH- 
OUT THE  WHOLE  RANGE  OF  ITS  EXPANSION 


Values  of 

Hydraulic 

EfEciency    7} 

Cl 

0.5 

0.6 

0.7 

0.8 

1 

1.0000 
1.0393 
1.0753 
1.1033 
1.1195 
1.1310 
1.1554 
1.3691 
1 . 1841 
1.2219 
1.2586 
1.2962 

1.0000 
1.0312 
1.0629 
1.0809 
1.0934 
1 . 1024 
1 .  1209 
1.1313 
1.1445 
1.1718 
1 . 199S 
1.2279 

1.0000 
1.0235 
1.046: 
1.0602 
1.0695 
1.0762 
1.0891 
1.0964 
1 . 1057 
1 . 1253 
1 . 1450 
1 . 1643 

1.0000 

9 

1.0160 

4 

1.0310 

6 

1.0397 

8 

1.0454 

10 

1.0494 

15 

1.0585 

20 

1.0617 

25 

1.0692 

50 

100 

200 

1.0810 
1.0932 
1 . 1053 

TABLE  3  REHEAT  FACTORS  R  FOR  STEAM  INITIALLY  IN  THE  DRY 
BUT  SATURATED  CONDITION.  AND  EXPANDED  FROM  DIF- 
FERENT INITIAL  PRESSURES  DOWN  TO  1  LB.  ABSOLUTE, 
THERMAL  EQUILIBRIUM  BEING  MAINTAINED  THROUGHOUT 
THE  EXPANSION 


.Abs.  Initial 

Abs.  Final 

Hydraulic  Efficiency 

Pressure, 

Pressure, 
lb.  per 

lb.  per 

sq.  in. 

sq.  in. 

0.5 

0.6 

0.7 

0.8 

0.9 

2 

1.0085 

1.0078 

1  0065 

1.0046 

1.0022 

4 

1.0191 

1.0163 

1.0129 

1.0089 

1.0043 

6 

1.0284 

1.0217 

1.0169 

1.0114 

1.0056 

8 

1.0316 

1.0256 

1.0195 

1.0130 

1.0062 

10 

1.0355 

1.0290 

1.0221 

1.0148 

1.0071 

15 

1.0435 

1.0348 

1.0264 

1.0181 

1.0078 

20 

1.0496 

1,0394 

1.0294 

1.0191 

1.0088 

25 

1.0537 

1.0427 

1.0318 

1.0210 

1.0104 

50 

1.0669 

1.0531 

1.0394 

1.0261 

1.0129 

100 

1.0809 

1.0640 

1.0475 

1  0313 

1.0155 

200 

1.0956 

1.0755 

1.0559 

1.0368 

1.0162 

heat  energy  and  the  latter  has  accordingly  all  been  turned  into 
useful  work  and  the  efficiency  ratio  is  unity,  however  great  the 
frictional  losses  may  have  been  at  each  stage  of  the  turbine. 

The  writer  points  out  that  the  error  in  reheat  factors  for 
wet  or  saturated  steam  is  considerable,  because  for  the  adiabatic 
expansion  of  such  steam  in  thermal  equilibrium  the  expression 
of  the  form  pF"  =  constant  (where  h  =  y),  is  only  moderately 
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accurate.  lu  such  a  case  the  reheat  factor  may  be  determined 
in  another  way,  published  in  Engineering  several  years  ago, 
The  writer  repeats  the  argument  presented  there  and  gives  a 
tahle  showing  the  value  of  reheat  factor  for  steam  unusually 
dry  and  expanding  in  thermal  equilibrium  throughout,  that  is 
to  say,  with  no  undercooling,  a  condition  which  is,  however, 
not  realized  either  in  a  steam  turbine  or  in  a  reciprocating  en- 
gine.   These  values  are  given  in  Table  3. 

The  wi'iter  makes  the  following  comparison  of  Tables  2  and 
3.  Suppose  a  steam  turbine  designed  to  give  an  hydraulic 
efficiency  of  0.7  for  the  range  of  expansion  of  from  200  lb. 
absolute  down  to  1  lb.  absolute.  Then  if  the  steam  supply  is 
saturated  and  the  expansion  takes  place  in  thermal  equilibrium 
throughout,  its  thermodynamic  eiSciency  ratio  will,  from  Table 
:i.  be  0.7  X  1-0559  =  0.739  nearly.  If,  on  the  other  hand, 
the  turbine  is  designed  to  give  the  same  hydraulic  efficiency 
with  steam  supplied  at  200  lb.,  and  superheated  to  such  an 
extent  that  the  superheat  is  not  lost  when  the  exhaust  port  is 
reai-lieil,  tlic  elficiency  ratio  will  be  0.7  X  1.1643  ==  0.815  nearly. 
Hence,  with  the  same  hydraulic  efficiency  the  thermodynamic 
efficiency  ratio  will  be  fully  10  per  cent  more  with  superheated 
than  with  saturated  steam  expanding  in  thermal  equilibrium. 

It  will  be  obvious,  therefore,  that  the  adiabatic  heat  drop 
foi-ms  a  somewhat  fallacious  foundation  for  estimating  the 
saving  to  be  effected  by  superheating  the  steam.  {Engineering, 
vol.  106,  no.  2742,  July  19,  1918,  pp.  53-55,  3  figs.  The  article 
is  to  be  continued,  tA) 

The  45,000-Kw.  Compound  Turbine  at  Providence,  R.  1., 
J.  P.  Rigsby.  Description  of  a  turbo-generator  unit  recently 
put  in  operation  at  a  local  power  plant  in  Providence,  R.  I. 
It  is  of  the  Westinghouse  cross-compound,  double-unit  type, 
the  high-  and  low-pressure  sides  each  driving  a  generator  of 
22,500  kw.  capacity.  These  generators  are  mounted  on  separate 
bedplates  supported  on  foundations  parallel  to  each  other. 

The  energy  given  up  by  the  steam  at  full  load  is  equally 
divided  between  the  high-  and  the  low-pressure  turbines,  though 
at  lower  loads  a  greater  proportion  is  carried  by  the  high- 
pressure  element.  The  steam  pressure  at  the  throttle  is  set  at 
200  lb.  with  100  deg.  fahr.  superheat  and  a  vacuum  of  29  in. 
in  the  exliaust.  At  the  high-pressure  element  the  speed  is  1800 
r.p.m.  and  at  the  low-pressure  element  1200  r.p.m. 

Several  features  of  construction  of  the  turbine  are  of  par- 
ticular interest.  Thus,  the  high-pressure  spindle  consists  of  a 
hollow  steel  drum  about  3  ft.,  in  diameter  carrying  most  of  the 
blading.  There  are  two  blade  rings  of  larger  diameter  at  the 
one  end  and  corresponding  dummy  rings  or  balance  pistons 
on  the  other.  The  spindle  ends  are  pressed  into  the  driun  and 
are  secured  with  T-headed  shrink  links,  which  are  themselves 
held  in  place  by  the  blade  and  dummy  rings. 

The  low-pressure  spindle  consists  of  a  central  hollow  drum 
rigidly  secured  to  the  spindle  ends  with  two  disks  mounted 
upon  each  of  these  ends.  These  disks  carry  the  low-pressure 
blades,  the  maximum  mean  velocity  of  which  is  so  low  that 
ordinary  good  east  steel  can  be  used  in  the  blade  rings. 

The  condenser  equipment  is  claimed  to  be  the  largest  in  the 
world.  The  condenser  unit  is  composed  of  two  separate  and 
distinct  low-level  jet  condensers,  which  can  be  operated  to- 
gether or  separately,  if  necessary.  The  same  water  level  is 
maintained  in  each  condenser  by  the  use  of  a  water-equalizing 
connection  between  the  two  pump  bodies.  This  water-equaliz- 
ing connection  is  so  constructed  that  no  surges  occur  between 
the  condensers.  For  this  purpose  a  connection  is  made  in  the 
form  of  a  tee,  the  bottom  of  which  forms  a  reservoir,  and  a 
baffle  running  almost  to  the  bottom  prevents  surging;  also  an 
air-equalizing  connection   is  provided  to  maintain    the    same 


vacuum  in  each  condenser.     {Power,  vol.  48,  no.  9,  August  27, 
1918,  pp.  292-298,  9  figs.,  dA) 

Varia 

Einstein's  Gravitation  Theory,  I,  II,  III  and  IV,  H.  A. 
Lorentz  {K.  Akad.  Amsterdam,  Prov.  19,  pp.  1341-1369,  and 
20,  pp.  2-34,  1917).  The  author  considers  that  through 
the  Einstein  equations  the  general  theory  of  relativity 
may  now  be  regarded  as  having  assumed  a  definite  form. 
He  attempts,  in  the  present  communication,  to  prepare  the 
way  for  its  future  development  and  application  to  special 
problems:  (1)  by  presenting  the  fundamental  ideas  in  as 
simple  a  form  as  possible,  (2)  by  showing  how  Einstein's  dif- 
ferential equations  for  the  gravitation  field  can  be  derived  from 
Hamilton's  principle,  and,  in  connection  therewith,  dealing 
with  the  energy,  stresses,  momenta,  and  energy  currents  in  that 
field.  By  means  of  a  four-dimensional  geometric  representa- 
tion it  is  shown  that  any  system  consisting  of  material  points 
and  an  electromagnetic  field  is  expressible  in  terms  of  a  single 
quantity  II  occurring  in  the  variation  theorem,  and  which  is 
called  the  principal  function.  It  consists  of  three  parts, 
referring  respectively  to  the  material  system,  the  electro- 
magnetic field  and  the  gravitation  field,  the  material  points 
being  assumed  to  have  no  connection  other  than  that  resulting 
from  their  gravitational  attraction.  Space  and  time  are 
combined  in  the  four-dimensional  extension  B„  a  point  P  in 
which  indicates  a  definite  place  at  a  definite  instant.  The  curve 
traced  out  by  P  when  the  time  coordinate  only  varies  is  called, 
after  Minkowski,  a  world  line,  so  that  an  intersection  of  two 
world  lines  represents  the  coincidence,  at  a  certain  moment,  of 
the  two  objects  to  which  they  belong.  It  should  be  noted  that  a 
propagated  light  wave  will  have  its  world  line.  And  Einstein 
observes  that  our  observations  can  determine  only  these 
coincidences,  so  that  if  astronomical  data  could  be  extended 
arbitrarily  and  without  limit,  a  gravitation  field,  e.g.,  that  of 
the  sun,  with  its  material  points  and  light  waves,  would  be 
completely  defined  by  a  field  figure  consisting  of  the  world  lines 
in  R„  drawn  so  that  each  observed  coincidence  is  represented 
by  an  intersection  of  two  lines,  and  so  that  the  points 
of  intersection  succeed  each  other  in  the  right  order. 
It  should  therefore  be  possible  to  express  the  funda- 
mental laws  of  physical  phenomena  by  geometric  considera- 
tions referring  to  the  field  figure  in  such  manner  that  this 
mode  of  expression  shall  be  the  same  for  all  possible  field 
figures.  The  introduction  of  coordinates  is  of  secondary  im- 
portance in  a  geometrical  treatment  of  this  kind,  and  employed 
by  the  author  only  to  obtain  the  equation  representing  the  con- 
nection between  the  electric  and  magnetic  forces,  on  the  one 
hand,  and  the  charge  and  convection  current,  on  the  other; 
and  to  establish  the  general  equations,  which  are  required  for 
the  solution  of  special  problems.  Since  coordinates  play  no 
essential  part  in  the  general  discussion  of  principles,  the  latter 
must  necessarily  be  independent  of  the  actual  coordinates 
chosen,  so  that  the  general  eovariancy  of  the  equations  postu- 
lated by  Einstein  is  assured  beforehand.  (Taken  from  Science 
Abstracts,  Section  A — Physics,  vol.  21,  pt.  7,  no.  247,  July  31, 
1918,  pp.  282-283,  g) 
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I  HREE  MILLION  meu  at  the  front  by  July  1,  1919, 
is  more  easily  attainable  than  the  industrial  readjust- 
ment by  that  time  to  maintain  three  million  men.  The 
most  important  task  before  the  country  is  that  of  industrial 
readjustment,  the  work  peculiarly  that  of  the  engineer. 

On  the  occasion  of  a  recent  visit  to  Washington  with  regard 
to  the  essential  curtailment  of  the  paper  used  in  the  Society's 
publications,  the  Secretarj-  had  an  opportunity  to  take  up  with 
Mr.  C.  A.  Otis,  Chaii-man  of  the  Resources  and  Conversion 
Division  of  the  War  Industries  Board,  the  work  of  the 
Society's  Conunittee  on  War  Industries  Readjustment,  and  was 
pleased  to  learn  that  this  was  eminently  satisfactory.  In  fact, 
Mr.  Otis  warmly  complimented  the  Society  for  its  enterprise. 
The  task  is  stupendous,  however.  It  is  more  than  the  Ad- 
ministration in  Washington,  no  matter  how  powerful  or  well 
organized,  can  complete  alone.  It  must  be  done  by  individuals 
throughout  the  United  States.  Hence  this  appeal  through  our 
members  and  to  all  they  can  influence,  to  undertake  only  such 
activities  as  have  a  direct  effect  on  winning  the  war. 

Through  our  Local  Sections,  corresponding  to  the  Regional 
Committees  of  the  War  Industries  Board,  any  member  may 
secure  information,  either  as  to  what  are  the  prospective  re- 
quirements of  our  Government  on  the  one  hand,  or  to  place 
before  the  proper  authorities  the  information  respecting  the 
abilities  of  any  plant  to  undertake  work.  In  other  words,  our 
Society,  through  its  several  committees,  is  able  to  act  as  one  of 
the  clearing  houses  of  the  Government  in  this  essential  work  of 
readjustment. 

Another  essential  work  of  the  people  of  the  United  States 
is  that  of  invention,  and  here  again  the  Society  is  prepared 
to  act  as  a  clearing  house  to  ascertain  on  the  one  hand  the 
problems  to  be  solved  and  on  the  other  hand  to  offer  the  special 
abilities  of  individuals  who  are  prepared  to  give  all  or  a 
portion  of  their  time  either  at  places  designated  by  the  Govern- 
ment or  at  their  offices  or  homes. 

In  connection  with  these  verj'  essential  activities  of  the 
Society,  you  will  note  in  the  program  of  the  coming  Confer- 
ence at  Indianapolis  that  we  are  to  have  the  subject  of  research 
treated  authoritatively  by  the  head  of  the  Mechanical  Engi- 
neering Division  of  the  National  Research  Council,  Prof.  W.  J. 
Lester.    Professor  Lester  is  a  very  forceful  and  fluent  speaker. 

The  above  are  the  immediately  obvious  requirements  of  the 
hour  which  every  member  will  naturally  wish  to  undertake. 
The  more  far-reaching  and  fundamental  activities  of  the  So- 
ciety, however,  are  those  of  setting  and  maintaining  the  ideals 
of  the  engineering  profession.  In  connection  with  the  In- 
dianapolis Conference  on  October  25-26,  an  opportunity  is  to 
be  afforded  representatives  from  each  of  the  Sections  in  the 
United  States  to  bring  together  the  point  of  view  of  the  mem- 
bership on  the  great  questions  of  engineering  ideals;  and  we 
are  to  have  a  "  self-examination,"  as  some  friend  has  called 
it.  It  is  hoped  that  in  the  following  month  the  Local  Sections 
all  over  the  United  States  will  further  discuss  this  matter  by 
calling  on  their  respective  representatives  to  report  the  results 
of  the  Indianapolis  Conference.  Then  at  the  Annual  Meeting 
in  December  there  will  be  a  still  more  representative  gathering 
of  engineers  from  all  over  the  United  States  for  a  further 


discussion  and  statement  of  the  objects  and  aims  of  a  profes- 
sional engineering  society.  All  those  members  who  cannot 
attend  the  Indianapolis  meeting  are  urged  to  write  their  views, 
and  failing  also  to  attend  and  speak  at  the  Annual  Meeting 
in  New  York,  they  should  write  to  the  Secretary. 

During  the  war,  views  of  the  world  and  the  members  of 
the  engineering  profession  have  undergone  a  change  and  it 
behooves  the  Society,  as  expressing  the  thoughts  and  ideals 
of  the  profession,  to  lead  in  that  expression. 

Calvin  W.  Rice, 

Secretary. 

The  Coming  Annual  Meeting 

Plans  for  the  Annual  Meeting,  to  be  held  December  3-6. 
have  so  far  developed  that  tentative  announcement  of  several 
of  the  sessions  can  now  be  made.  The  practice  in  previous 
years  of  having  a  leading  subject  for  the  meeting  of  broad, 
general  interest,  will  be  adhered  to,  with  a  discussion  through- 
out the  day  on  Wednesday,  December  -1,  of  the  general  topic 
on  Human  Engineering,  particularly  in  reference  to  ques- 
tions of  administration  which  have  arisen  in  the  war  indus- 
tries. The  titles  of  the  papers  now  in  preparation  for  this 
session  are  as  follows:  Organization;  Standardization  and 
Administration  of  Wages;  Non-Financial  Incentives;  Incen- 
tive of  Control  in  Industry;  Employment  of  Labor;  Dilution 
of  Labor;  Intensive  Training;  Human  Relations  in  Industry. 

There  will  be  at  least  two  sessions  for  general  papers  of 
technical  interest  for  which  an  ample  variety  of  strong  con- 
tributions have  been  received. 

One  session  will  be  under  the  auspices  of  the  Gas  Power 
Sub-Committee  with  papers  on  oil  engines  and  cooling  losses 
in  combustion  engines.  Another  session  will  be  in  charge  of 
the  Sub-Committee  on  Textiles,  with  papers  on  industrial 
power  problems  and  aeroplane  fabrics.  A  session  arranged 
by  the  Sub-Committee  on  Machine  Shop  Practice  wiU  be 
devoted  to  the  subject  of  gages,  methods  of  manufacture  and 
testing.  The  apparatus  in  the  Department  of  the  Bureau  of 
Standards,  located  in  the  Engineering  Societies  Building, 
New  York,  will  be  added  to  with  a  view  to  placing  the  equip- 
ment on  exliibition  during  the  meeting. 

Another  session  will  be  a  joint  session  with  the  American 
Society  of  Refrigerating  Engineers,  which  holds  its  annual 
convention  simultaneously  with  that  of  our  own  Society. 
Papers  will  be  contributed  by  both  societies. 

Everything  points  to  a  most  successful  meeting,  equal  if 
not  exceeding  those  of  the  last  two  years  which  have  been  the 
largest  in  the  history  of  the  Society.  On  Wednesday  and 
Thursday  evening  of  the  meeting  there  are  to  be  addresses  or 
moving  pictures  relating  to  the  war,  and  the  trend  of  many  of 
the  papers  at  the  special  sessions  will  be  in  the  direction  of  the 
work  which  the  members  of  the  Society  and  other  engineers 
are  accomplishing  in  the  one  all-absorbing  undertaking  of  the 
present  time.  It  is  expected  that  complete  details  will  be 
given  in  The  Journal  for  November,  together  with  abstracts 
of  the  papers. 
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Women's  Auxiliary  of  the  A.  S.  M.  E. 

The  organization  meeting  of  the  Women's  Auxiliary  of  the 
A.S.M.E.  was  held  at  Society  headquarters  on  September  20, 
at  the  call  of  Mrs.  Charles  E.  Davis,  whom  President  Main 
had  appointed  as  representing  this  Society  at  the  invitation  of 
the  Council  of  Organizations  for  War  Service.  The  families 
of  all  local  members  were  invited,  and  formed  an  enthusiastic 
gathering.  The  meeting  was  addressed  by  Miss  Esther  Lape, 
Secretary  to  the  Section  on  Aliens  of  the  Council  of  Organiza- 
tions for  War  Service,  who  told  the  ladies  of  the  work  to  be 
done  in  the  War  Information  Centers  of  the  city. 

It  was  voted  to  organize  under  the  following  officers :  Mrs. 
Charles  E.  Davis,  Chairman;  Mrs.  E.  J.  Prindle,  Vice  Chair- 
man, and  Mrs.  Jesse  M.  Smith,  Secretary. 

The  Committee  plans  to  circularize  the  ladies  shortly  for 
volunteer  sen'ice  along  these  lines. 

Commission  to  Standardize  Screw  Threads 

The  Act  recently  passed  by  Congress  for  the  appointment 
of  the  Commission  to  Standardize  Screw  Threads  is  now  a  law 
and  is  being  carried  out,  and  it  is  expected  that  within  a  few 
days  Secretary  Redfield  will  have  officially  announced  the 
names  of  the  members  of  the  Commission. 

An  informal  organization  meeting  was  held  recently  in 
Washington  in  which  extensive  preparations  were  made  for 
caiTying  out  this  important  standardization  work.  Manufac- 
turers of  every  kind  of  screw  thread,  no  matter  for  what  pur- 
pose, whether  they  be  screws  for  use  on  battleships,  in  rolling 
mills,  machine  tools,  looms  or  surgical  instruments,  typewriters, 
etc.,  will  be  requested  to  furnish  the  Commission,  whose  head- 
quarters will  be  at  the  Bureau  of  Standards,  Washington,  with 
complete  inf  onnation  as  to  the  type  of  thread  they  are  using.  It 
is  particularly  desired  that  they  list  each  size  manufactured, 
stating  the  pitches,  system  and  form  of  thread,  the  tolerances, 
nomenclature,  the  gages  in  use  and  the  methods  of  testing  and 
gaging. 

This  information  will  be  carefully  collated  by  the  Secretary 
to  the  Commission,  and  all  manufactiirers  and  others  interested 
will  be  invited  to  appear  before  the  Commission  in  order  that 
their  particular  form  of  product  may  have  proper  considera- 
tion. 

The  Commission  is  arranging  a  series  of  meetings  in  Wash- 
ington, D.  C,  and  in  other  parts  of  the  country,,  at  which  all 
manufacturers  will  have  an  opportunity  for  a  hearing. 

A  questionnaire  is  to  be  sent  out  at  once,  and  manufacturers 
who  for  any  reason  fail  to  receive  a  copy  should  apply  imme- 
diately, addressing  the  Secretary  of  the  Screw  Thread  Com- 
mission, Bureau  of  Standards,  Washington,  D.  C 

New  Volume  of  Transactions 

Volume  39  of  Transactions  is  now  being  issued  to  the  mem- 
bership. It  contains  an  account  of  the  activities  of  the  Society 
for  1917,  the  year  in  which  the  United  States  entered  the  great 
war.  The  volume  includes  the  papers  and  addresses  given  at 
the  Spring  and  Annual  Meetings  and  a  selection  of  pajjjers 
presented  at  meetings  of  the  Local  Sections.  Inevitably  many 
of  these  relate  to  problems  with  which  engineers  are  concerned 
in  the  prosecution  of  the  war  and  to  which,  with  patriotic 
devotion,  they  are  giving  their  undivided  thought  and  attention. 

At  the  beginning  of  the  war  this  Society,  in  common  with 
many  others,  tendered  its  services  to  the  President  of  the 
United  States.  The  offer  was  promptly  accepted  to  the  great 
satisfaction  of  the  membership,  and  as  the  needs  of  the  Gov- 


ernment have  grown  the  Society  has  responded  to  the  many 
requests  which  have  come  to  it. 

Individually,  also,  the  members  have  heeded  the  call  and 
are  serving  in  almost  every  department  of  the  Government, 
abroad  at  the  front,  at  the  Nation's  Capital,  in  arsenals,  navy 
yards,  shipyards,  aviation  fields,  etc.,  and  in  the  industries  of 
the  country  engaged  in  munitions  manufacture.  The  earnest 
and  helpful  spirit  resulting  from  these  many  points  of  contact 
is  reflected  in  the  pages  of  this  volume. 

Eighth  Volume  of  Condensed  Catalogues 

The  eighth  annual  volume  of  the  A.  S.  M.  E.  Condensed 
Catalogues  is  now  coming  from  the  press  and  it  is  with  much 
pleasure  that  the  Society  records  a  further  considerable  gain 
in  size  and  comprehensiveness  of  this  useful  volume. 

Four  hundred  and  fifteen  firms,  including  a  majority  of  the 
leading  manufacturers  in  their  respective  lines,  are  represented 
by  publication  of  catalogue  data.  The  General  Mechanical 
Equipment  Directory,  in  which  all  eligible  manufacturers  are 
.entitled  to  listing  of  their  products  free  of  charge  within 
reasonable  limits  and  irrespective  of  the  use  of  space,  has  also 
been  extended  and  improved  and  it  is  believed  that  this 
reference  feature  will  prove  of  even  greater  value  than  hereto- 
fore. The  Engineering  Data  Section  contains,  in  addition  to 
the  usual  material,  a  complete  list  of  Transactions  papers 
beginning  with  the  first  volume  issued  in  188Q. 

U.  S.  Navy  Needs  Steam  Engineers 

The  urgent  demand  for  engineers  to  man  the  supply  and 
cargo  ships  of  the  U.  S.  Navy  has  forced  the  Navy  Department 
to  redouble  its  efforts  for  obtaining  men  adapted  for  this 
service.  It  is  fully  realized  that  there  are  many  men  at  the 
present  time  who  aie  an.xious  to  join  the  service,  but  do  not 
know  where  they  fit  in.  The  U.  S.  Navy  Steam  Engineering 
School  at  Hoboken,  N.  J.,  is  giving  a  five-months'  course  in 
steam  engineering  to  those  men  who  are  able  to  qualify.  It 
has  been  found  that  those  men  who  have  either  a  mechanical 
or  electrical  engineering  degree  or  have  pursued  these  courses, 
and  have  not  graduated,  but  have  had  sufficient  practical 
training,  constitute  excellent  material.  Many  men  who  are 
not  technical  gi'aduates,  but  have  had  practical  experience 
covering  a  number  of  years  have  also  qualified. 

Through  arrangement  with  the  War  Department  the  Navy 
will  be  permitted  to  induct,  individually,  through  its  local 
lioard,  a  given  quota  of  men,  who  have  special  qualifications. 
Application  for  this  school  should  be  sent  to  Ensign  C.  L. 
I\lelntyre,  225  West  42nd  St.,  New  York  City. 

Committee  on  Aims  and  Development 

The  Council,  at  its  meeting  on  September  20,  authorized  a 
Committee  on  Aims  and  Organization  to  discuss  and  formulate 
aims  of  the  Society  in  the  light  of  modem  development  and 
present-day  thought,  and  to  assist  toward  finding  a  method  of 
cooperation  with  the  rest  of  the  engineering  profession  suitable 
to  carry  out  these  aims.  The  Committee  is  being  appointed  by 
the  President,  and  consists  of  one  delegate  from  each  of  the 
Local  Sections,  and  a  number  of  members-at-large  selected  by 
the  President.  It  is  jilanned  to  hold  a  general  meeting  of  the 
Committee  in  Indianapolis,  October  24-26,  coincidentally  with 
the  meeting  of  the  Council  and  of  the  Mid- Western  Sections 
in  that  city,  and  the  President  will  appoint  an  Executive  Com- 
mittee from  the  general  committee  to  lay  out  the  program  of 
work. 


CHAIRMEN  OF  STANDING    COMMITTEES   OF    ADMINISTRATION 

NOW  MEMBERS  OF  THE  COUNCIL 


IN  ac-cordaaee  with  the  amendment  to  C  45  of  the  Constitu- 
tion, whieh  became  effective  at  the  last  Spring  Meeting,  the 
Standing  Committees  of  Administration  now  consist  of  the 
following:  Finance,  Meetings  and  Program,  Publications  and 
Papers,  Membership,  Local  Sections  and  Constitution  and  By- 


assures  that  those  who  are  directing  its  fundamental  activities 
will  meet  together  once  a  month  with  the  other  members  of 
the  Council  and  there  present  for  consideration  the  important 
interests  which  they  represent.  It  will  undoubtedly  facilitate 
the  prompt  transaction  of  business  and  enhance  the  coordina- 


ROBEBT  M.  DrxoN 
Finance 


L.  P.  Alfobd 
Meetings  and  Program 


Gbohge  a.  Obbok 
PuMications  and  Papers 


HOSEA  Websteb 
Membership 


D.   ROBEBT  TaBNALL 

Sections 


Jesse  M.  Smith 
Constitution  and  By-Laws 


Laws.  The  appointment,  organization,  duties  and  terms  of 
service  of  these  committees  are  to  be  designated  by  the 
By-Laws. 

An  important  feature  of  the  amendment  is  that  the  chair- 
man of  each  of  the  Standing  Committees  of  Administration 
shall  have  a  seat  in  the  Council  of  the  Society,  although  they 
have  no  vote.  At  the  Council  meeting  held  last  month,  these 
chairmen  were,  for  the  first  time,  privileged  to  take  part  in  the 
proceedings  in  their  new  capacity  as  committee  representatives. 

This  is  an  important  step  in  the  Society's  development.     It 


tion  of  effort  which  is  so  essential  in  a  large  organization. 
In  view  of  the  initiation  of  this  forward  step  at  the  present 
time,  we  are  pleased  to  publish  in  this  number  of  The  Jour- 
nal the  portraits  of  the  several  chairmen.  Four  of  these  chair- 
men become  new  members  of  the  Council,  one  of  these,  how- 
ever, Mr.  Jesse  M.  Smith,  Past-President  of  the  Society,  hav- 
ing previously  had  long  service  as  a  Council  member.  The 
other  two  committee  chairmen,  Mr.  R.  M.  Dixon  of  the  Finance 
Committee,  and  Mr.  D.  Robert  Yamall  of  the  Sections  Com- 
mittee, were  already  Council  members. 
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Cooperation    Between    the   A.S.M.E. 
War  Industries  Board 


and    the 


ONE  of  the  important  recent  activities  of  the  Society  has 
been  the  work  of  its  War  Industries  Readjustment  Com- 
mittee and  its  Regional  Representatives  in  aiding  manufac- 
tiu'ers  throughout  the  country  in  the  adaptation  of  their  plants 
to  the  production  of  war  material,  as  outlined  in  The  Journal 
for  August  1918,  page  695. 

This  matter  originally  came  up  at  a  meeting  of  the  New 
York  Local  Section  on  non-essential  industries  held  last  Feb- 
ruary, "after  which  a  committee  was  appointed  to  investigate 
and  report.  This  led  to  the  appointment  of  a  peiinanent  com- 
mittee in  June,  consisting  of  G.  K.  Parsons,  Clmirman,  Erik  V. 
Oberg  and  Fred  A.  Scheffler. 

Later,  this  work  was  taken  up  on  a  broad  scale  by  the  War 
Industries  Board  of  the  U.  S.  Government,  through  its  Re- 
sources and  Convei-sion  Section,  of  which  Mr.  Charles  A.  Otis 
is  chief.  A  War  Resources  Committee  and  a  Regional  Advisor 
were  appointed  by  the  Government  in  each  of  20  sections, 
or  regions,  of  the  United  States  for  the  purpose  of  organizing 
the  various  lines  of  trade  in  the  different  regions. 

As  soon  as  this  plan  was  announced,  our  President,  Mr. 
Charlas  T.  Main,  immediately  appointed  a  Regional  Represen- 
tative of  the  Society  in  each  of  these  20  regions  to  cooperate 
with  the  War  Resources  Committees  and  the  Regional  Advisors 
of  the  Government. 

In  this  connection  it  will  be  of  interest  to  describe  what  lias 
been  done  by  our  War  Industries  Readjustment  Committee,  the 
chairman  of  which,  Mr.  G.  K.  Parsons,  is  Regional  Repiesen- 
tative  in  Region  No.  3  (New  York),  in  cooperation  with  the 
local  Regional  Advisor  of  the  Government  in  this  region,  Mr. 
William  F.  Morgan.  This  committee  of  the  Society  has  been 
called  upon  to  make  a  number  of  industrial  surveys  for  Mr. 
Morgan  for  a  number  of  different  purposes,  such  as: 

1  To  determine  the  wisdom  of  the  Government's  letting  con- 

tracts for  certain  munitions  to  particular  manufacturers. 

2  To  determine  whether  the  essentiality  of  the  products  of  a 

certain  corporation,  together  with  its  probable  future  re- 
quirements, were  sufficient  reason  to  warrant  permitting  it 
to  increase  its  capital  stock. 

3  To  determine  the  fitness  of  certain  plants  for  the  manufac- 

ture of  products  which  had  never  been  manufactured 
there  before,  and  the  ability  of  the  prospective  manage- 
ment to  establish  the  essential  industry  in  question. 

4  A  study  of  various  industries  to  detei-mine  what  sort  of 

essential  work  they  can  best  be  adapted  to. 

The  foregoing  illustrates,  not  only  to  our  regional  repre- 
sentatives, but  to  others,  how  our  members  can  best  render 
assistance  in  this  work.  A  plant  which  can  take  on  war  work, 
as  well  as  those  plants  which  are  overburdened  with  war 
work  and  would  like  the  assistance  of  some  other  plant  on 
part  of  its  work,  should  notify  either  the  Regional  Advisor  of 
the  Government,  or  the  Regional  Representative  of  the  Society, 
whose  headquarters  are  nearest  at  hand. 

When  a  manufacturer  notifies  the  Regional  Advisor  of  the 
War  Industries  Board  that  he  is  in  a  jjosition  to  accept  orders 
for  war  work  he  should  be  prepared  to  state  specifically  just 
what  class  of  articles  he  can  manufacture  and  the  rate  of  pro- 
duction. Also  in  certain  instances  it  will  be  advisable  for  the 
manufacturer  to  state  the  number  and  class  of  help  employed, 
the  number,  size  and  type  of  machines  which  the  plant  contains. 

Following  is  a  list  of  the  Regional  Advisors  of  the  War  In- 
dustries Board  and  of  our  Regional  Representatives: 


Rbgionax  Representatives 

War  Industries  Readjustment  Committee 

liosion,  A.  G.  Ashton,  33  Columbus  Ave.,  Somerville,  Mass. 

Bridgeport,  Harry  E.  Harris,  Post  Office  Box  852. 

New  York  City,  G.  K.  Parsons,  29  Pine    St. 

Philadelphia,  G.  N.  Lauer,  Day  &  Zimmermann. 

Pittsburgh,  J.  M.  Graves,  435  Sixth  Ave. 

Rochester,  Ivar  I^undgaartl,  208  Culver  Rd. 

Cleveland,  F.  H.  Vose,  3203  Whitehome  Rd.,  Euclid  Heights. 

Detroit,  E.  J.  Burdick,  511  Seminole  Ave. 

Chicago,  A.  D.  Bailey,  21  Elmwood  Ave.,  LaGrange,  111. 

Cincinnati,  Fred  A.  Geier,  2301  Grandview  Ave.,  E.  W.  H. 

Baltimore.  Wm.  W.  Varney,  710  North  Carey  St. 

Atlanta,  Robert  Gregg,  960  Ponce  de  Leon. 

Birmingham,  W.  P.  Caine,  Tcnn.  Coal,  Iron  &  R.  R.  Co.,  Ensley, 

Ala. 
Kansas  City,  J.  L.  Harrington,  Rockhill  Manor. 
St.  Louis.  R.  L.  Radcliffe,  701  Laclede  Gas  Bldg. 
Milwaukee,  W.  M.  White,  747  Summit  Ave. 

San  Francisco.  B.  F.  Raber,  2027  Delaware  St.,  Berkeley.  Cal. 
Dallas,  A.  C.  Scott,  Scott  Engineering  Co. 
Seattle.  R.  M.  Dyer,  Puget  Sound  Bridge  &  Dredging  Co. 
St.  Paul,  Oliver  Crosby,  63  S.  Robert  St. 

Regional  Advisors 

War  Industries  Board 

Boston,  Stuart  W.  Webb,  Chamber  of  Commerce. 

Bridgeport,  B.  D.  Pierce,  Jr.,  1st  Bridgeport  Nat'l,  Bank  Bldg. 

New  York,  Wm.  F.  Morgan,  Merchants  Assn.  of  New  York. 

Philadelphia,  Ernest  T.  Trigg,  1228  Widener  Bldg. 

Pittsburgh,  Geo.  S.  Oliver,  Chamber  of  Commerce. 

Rochester,  E.  A.  Fletcher,  Chamber  of  Commerce. 

Cleveland.  W.  B.  McAllister,  Chamber  of  Commerce. 

Detroit,  Allan  A.  Templeton,  Detroit  Board  of  Commerce. 

Chicago,  D.  E.  Felt,  29  S.  LaSalle  St. 

Cincinnati,  Edwin  C.  Gibbs,  31  E.  4th  St. 

Baltimore,  S.  F.  Shavannes,  Merchant.s  &  Mfrs.  Assn. 

Atlanta,  Edw.  H.  Inman,  Chamber  of  Commerce. 

Birmingham,  T.  H.  Aldrich,  .322  Brown-Marx  Bldg. 

Kansas  City.  Franklin  D.  Crabb.s,  10th  &  Central  Sts. 

St,  Lonis.  ,Tack.son  Johnson,  510  I^ocust  St. 

St.  Paul,  D.  R.  Cotton,  1414  Pioneer  Bldg. 

Milwaukee,  August  H.  Vogel,  4th  Floor,  City  Hall. 

Dallas,  I.ouis  Lipsitz,  407-9  Southland  Life  Bldg. 

San  Francisco,  Frederick  J.  Koster,  Chamber  of  Commerce. 

Seattle.  Herbert  Witherspoon.  Chamber  of  Commerce. 


Resolutions  by  Committee  on  Pubhc  Relations 

The  following  resolutions  of  the  Public  Relations  Committee 
of  the  Society,  Dr.  F.  H.  Newell,  Chairman,  constitute  a  prog- 
ress report  of  the  committee  and  offer  a  constructive  state- 
ment regarding  the  status  of  the  engineer  in  public  affairs — 
his  obligations  to  the  public  and  his  opportunity  for  leader- 
ship : 

1  The  object  of  this  Committee  is  to  give  special  attention  to 
those  matters  not  siiecifically  covered  by  the  work  of  other  Com- 
mittees and  which  have  to  do  with  the  larger  relations  of  thf 
Society  and  of  its  members  to  the  public. 

2  Because  these  relations  have  not  been  kept  continuously 
prominpnt  nor  widely  emphasized,  there  has  been  more  or  less 
misapprehension  on  the  part  of  the  public  as  to  the  work  of  the 
Society  and  of  its  members,  especially  in  larger  affairs  of  general 
concern.  It  is  obviously  the  duty  of  this  Committee  to  do  what 
it  can  to  improve  this  understanding. 

3  In  the  rapid  evolution  of  affairs,  the  engineer  as  a  man  and 
citizen,  in  order  to  hold  his  proper  position  relative  to  other  pro- 
fessions and  callings  and  to  do  his  part,  must  be  continually  alert 
in  keeping  the  public  aware  of  the  fact  that  the  gi-eat  work  of  war 
and  of  peace  is  that  of  the  engineer  and  that  in  this  he  should 
be  a  leader.  In  order  to  fully  employ  his  ability  he  must  enjoy 
a  proper  appreciation  and  be  free  from  the  limitations  which  may 
be  imposed  by  others  who  do  not  possess  a  wide  view  of  engineer- 
ing achievements  and  possibilities. 

4  While  it  is  realized  that  there  must  be  radical  changes  in 
the  education  of  the  engineer  to  enable  him  in  the  future  to  till 
the  reyuireraents  of  larger  le.idership,  yet  at  the  present  time 
much  can  be  accomplished  by  the  present  organizations  devoting 
time  and  energy  to  progress  in  other  than  purely  technical  lines. 
The  engineering  society  to  meet  present  conditions  should  seek 
advance  in  those  matters  which  aid  the  engineer  in  being  more 
effective,  outside  as  well  as  inside  his  purely  technical  occupations. 

5  In  seeking  such  advance  it  is  practical  to  learn  from  other 
associations  of  educated  men  holding  similar  high  ideals  and  wliich 
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have  worked  out  practical  methods  for  achieving  results,  such  for 
example  as  the  Architects,  the  Commercial  Clubs,  the  Doctors  and 
Lawyers. 

6  There  is  need  of  a  well-considered  scientific  study  of  the 
ways  which  have  been  found  advantageous  by  such  organizations 
and  a  comparison  of  their  methods  and  conditions  with  those  of 
the  mechanical  engineer. 

7  Growing  out  of  such  study  should  be  the  development  of  a 
carefvilly  considered  plan  designed  to  put  the  engineer  in  the  best 
possible  relation  with  the  public,  not  directly  for  private  gain  or 
gratification,  but  in  order  that  each  man  may  perform  his  largest 
functions  for  the  benefit  of  society  and  that  he  may  fulfill  more 
completely  the  duties  which  come  to  him  because  of  the  fact  that 
he  has  been  educated  partly  at  public  expense  and  as  an  educated 
man  has  superior  obligations  to  the  world  about  him. 

8  Following  such  study  should  be  an  awakening  of  the  mem- 
bership to  the  fact  that  the  engineer  as  a  man  can  and  should 
occupy  a  position  of  wider  initiative  and  leadership  in  public 
affairs.  This  can  best  be  done  by  a  carefully-thought-out  series 
of  papers  on  the  subject. 

9  At  the  same  time  the  public  should  be  educated  to  an  appre- 


ciation of  the  fact  that  the  engineer  can  and  should  perform  still 
larger  functions  with  corresponding  benefit  in  increased  comfort, 
health  and  prosperity  of  the  community. 

10  Organized  effort  should  be  made  to  anticipate  action  by 
officials  in  appointrai'nts  to  places  of  responsibility  which  be- 
cause of  the  nature  of  the  work  should  be  filled  by  engineers.  It 
should  be  made  difficult,  if  not  impossible,  for  the  position  of  di- 
rector or  superintendent  of  public  works  and  construction  to  be 
filled  by  other  than  men  having  an  engineering  education  and 
experience. 

11  There  should  be  facilities  provided  for  exchange  of  ideals 
and  experience  among  engineers  in  the  public  employ,  giving  them 
the  information  and  moral  support  in  their  eJEorts  for  higher 
public  service. 

12  While  any  betterment  in  the  status  of  the  engineer  in  the 
long  run  will  redound  to  the  benefit  of  the  public,  the  profession 
should  constantly  be  reminded  that  its  position  in  the  community 
will  be  conditioned  largely  by  what  it  does  for  the  public.  In 
striving  toward  any  widening  of  influence  in  American  life  our 
dependence  must  be  on  actual  sei-vice  rather  than  on  any  demand 
for  recognition,  no  matter  how  logical. 


ALL  SHOULD  COME   TO   INDIANAPOLIS 


October   25    and    2« 


BY  the  time  this  issue  of  The  Journal  is  in  the  hands 
of  the  members  the  final  program  of  the  big  joint  meet- 
ing of  the  Mid-Western  Sections,  to  be  held  in  Indianap- 
olis on  October  25  and  26,  in  connection  with  the  Council  meet- 
ing there,  will  have  been  completed.  As  now  determined,  the 
event  at  Indianapolis  comprises  the  Council  meeting  on  Friday 
morning,  the  joint  meeting  uf  the  Indianapolis,  Cincinnati,  St. 
Louis,  Chicago,  Milwaukee,  Detroit,  and,  it  is  hoped.  Cleveland 
Sections,  together  with  a  meeting  of  the  new  Committee  on 
Development  of  the  Society,  and  a  meeting  of  the  Fuel  Con- 
servation Committee  of  the  Engineering  Council.  The  In- 
diana Engineering  Society,  the  Indianapolis-Lafayette  section 
of  the  American  Institute  of  Electrical  Engineers  and  the 
Indianapolis  section  of  the  Society  of  Automotive  Engineers 
have  also  been  invited  to  participate. 

The  Indianapolis  Committee  is  in  charge  of  the  arrange- 
ments.    This  committee  comprises: 

Lawrence  W.  Wallace,  Chairman,  Asst.  General  Manager, 
Diamond  Chain  &  Mfg.  Co. 

W.  A.  Hanlet,  Viee-Chairman,  Chief  Engineer,  Eli  Lilly 
&Co. 

B.  G.  Mering,  Treasurer,  Industrial  Engineer,  American 
National  Bank  Bldg. 

Charles  Brossman,  Secretanj,  Consulting  Engineer,  1616 
Masons'  Bank  Building. 

Gilbert  A.  Young,  head  of  M.  E.  Department,  Purdue  Uni- 
versity, Lafayette,  Ind. 

F.  C.  Wagner,  Professor  Mechanical  and  Electrical  Engi- 
neering, Rose  Polytechnic  Institute,  Terre  Haute,  Ind. 

The  Local  Committee  will  be  glad  to  furnish  any  one  in- 
formation on  transportation  to  Indianapolis,  and  will  secure 
hotel  accommodations,  arrange  to  meet  visitors  at  the  trains 
upon  notification,  etc. 

Headquarters 

The  headquarters  of  the  meeting  will  be  the  Claypool  Hotel, 
where  also  the  two  professional  sessions  scheduled  and  the 
committee  meetings  will  be  held.  While  the  hotel  has  ample 
accommodations  for  a  large  number  of  guests,  and  while  no 
overcrowding  is  anticipated  at  this  season  of  the  year,  mem- 
bers intending  to  go  to  Indianapolis  should  get  in  touch  with 


the  Local  Committee  and  ask  them  to  secure  reservations  for 
them  in  advance.  The  Local  Committee  intends  to  immediately 
issue  to  aU  members  information  on  the  cost  of  accommoda- 
tions, on  transportation,  and  also  a  copy  of  the  final  program. 

Program 

As  determined   at  the  time   of  going  to  press  with   The 
Journal,  the  program  is  as  follows: 

Friday,    October  25 
9 :30  a.  m.  Registration  at  Claypool  Hotel. 
9  :30  a.  m.  Meeting  of  the  Council. 
11 :30  a.  m.  Meeting  of  the  Committee  on  Local   Sections   and 
members   of   the    Executive   Committees    of   the 
Mid-Western   sections. 
12  :30  p.  ra.  Informal  luncheon  at  the  Claypool.     The  Mayor  of 
Indianapolis  is  confidently  expected  to  welcome 
the  visitors  and  President  Main  to  respond. 
2 :00  p.  m.  Symposium  on  Fuel  Conservation : 

An   Explanation   of   the   Regulations   of   the   Fuel 
Administration,   by   Dr.    P.   B.    Noyes,   Director 
of   Coal   Conservation.    U.    S.    Fuel   Administra- 
tion. 
What    the    Fuel    Administration    Expects    of    the 
Engineers,    by    David    Moffat    Myers,    Advisory 
Engineer,  U.  S.  Fuel  Administration. 
Discussion,  in  which  the  Administrative  Engineers 
of  the  Fuel  Administration  and  members  of  the 
Society    will    participate. 
6  :.30  p.  m.  Informal   dinner,   at   which  nominee  for   President 
M.  E.  Cooley.  is  expected  to  speak,  followed  by 
war  pictures. 

Saturday,  October  26 
9 :00  a.  m.  Symposium  on  Research. 

Opening    address    by    Professor    Walter    Rauteu- 
strauch,  member  of  the  Society's  Committee  on 
Research. 
Address  by  Dr.  W.  J.  Lester,  Vice-Chairman  of  the 
Mechanical  Engineering  Division  of  the  National 
Research  Council. 
Discussion  by  members  of  the  Society. 
11 :30  a.  m.  Exhibition  of  the  Liberty  Motor. 
12  :30  a.  m.  Informal  luncheon  at  place  arranged  by  the  Local 
Committee.     Members   and   guests   will   be   con- 
ducted in  automobiles. 
The  afternoon  will  be  free  for  excursions,  and  the 
local    committee   is    making   arrangements    to    be 
announced. 
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The  Local  Committee  hopes  to  arrange  for  members  to  visit 
both  the  Columbia  Club,  the  features  and  functions  of  which 
are  so  unique  as  to  call  attention  to  it  all  over  the  country,  and 
the  Canoe  Club,  which  has  a  large  membership  of  profes- 
sional and  business  men,  and  a  splendidly  equipped  building. 

Committee  Meetings 

Committee  meetings  other  than  the  ones  listed  on  this  pro- 
gram include  a  meeting  of  the  new  Committee  on  Development, 
which  is  a  committee  appointed  by  the  President  and  confirmed 
by  the  Council  to  inquire  into  the  aims  and  activities  of  the 
Society  in  a  similar  manner  to  the  committees  of  the  Civil 
Engineers  and  the  Mining  Engineers.  This  committee  consists 
of  delegates  from  each  of  the  Local  Sections  and  members  at 
large  appointed  by  the  President,  and  it  is  expected  that  the 
entire  committee  will  be  present  at  the  Indianapolis  meeting. 
The  meeting  of  this  Committee  will,  it  is  hoped,  commence  on 
Thursday  afternoon  and  continue  throughout  the  whole  time 
at  Indianapolis. 

The  Fuel  Conservation  Committee  of  the  Engineering 
Council,  which  is  connected  with  the  Bureau  of  Mines  and  with 
the  Fuel  Administrator  and  is  studying  and  devising  problems 
of  fuel  utilization,  especially  coal,  will  meet  at  a  time  and  place 
to  be  determined. 


Let  Evert  Ne.arby  Member  Attend 

The  Committee  on  Local  Sections  and  the  Local  Committee 
of  the  Indianapolis  Section  assure  all  members  who  go  to  this 
meeting  and  who  bring  their  friends,  a  profitable  and  enjoyable 
time.  Special  arrangements  will  be  made  to  take  care  of 
visiting  ladies  and  no  pains  will  ))e  spared  to  make  this  meeting, 
which  is  the  first  of  a  series  of  joint  meetings  planned  by  the 
Sections  Committee,  an  occasion  of  benefit.  The  period  of  the 
meeting  is  planned  so  that  members  who  attend  will  be  in- 
convenienced in  their  work  as  little  as  possible.  They  will  be 
able  to  get  in  four  days'  work  in  the  week  and  spend  the  week- 
end in  Indianapolis. 

Indianapolis  is  the  largest  inland  city  on  the  American  con- 
tinent and  one  of  the  most  important  railroad  centers  in  the 
country.  It  is  also  one  of  the  handsomest  cities  and  one  of 
the  most  prosperous  and  progressive.  Its  growth  has  been 
practically  that  of  two  decades.  It  is  the  commercial,  social, 
educational,  political  and  governmental  center  of  Indiana  and 
is  more  typically  the  capital  of  a  state  than  any  other  like  city 
in  the  country.  It  is  situated  60  miles  from  the  center  of 
population  of  the  United  States,  and  is  within  the  geographical 
center  of  manufacturing.  The  city  has  more  than  1200 
factories;  in  the  output  of  automobiles  it  is  the  second  city 
in  the  country. 


AMONG  THE  SECTIONS 


Cleveland  Section 

AT  the  September  meeting  of  the  Council  the  petition 
of  the  members  of  the  Society  residing  in  Cleveland  for 
a  Local  Section  in  that  vicinity,  duly  passed  by  the 
Committee  on  Local  Sections,  was  approved.  This  new  Section 
comprises  the  towns  or  cities  of  Akron,  Barberton,  Bedford, 
Chardon,  Cleveland,  Cuyahoga  Falls,  East  Cleveland,  Elyria, 
Hudson,  Kent,  Lakewood,  Lorain,  Massillon,  Quarryville. 
Ravenna,  Sandusky,  South  Euclid,  Wiekliffe,  Willoughby,  and 
Wooster,  totaling  a  Society  membership  of  approximately  two 
hundred  and  sixty  at  the  present  time,  the  sixth  largest  in  the 
countiy. 

The  new  Section  comes  into  being  as  the  mechanical- 
engineering  section  of  the  Cleveland  Engineering  Society,  or- 
ganized in  1891  and  now  comprising  a  membership  of  ap- 
proximately a  thousand,  and  known  throughout  the  country 
as  one  of  the  most  active  and  influential  local  organizations  of 
engineers.  The  national  societies  of  Civil  Engineers,  Electrical 
Engineers  and  Automotive  Engineers  all  have  organized 
groups  in  Cleveland,  so  that  opportunities  for  cooperation  and 
coordination  of  activities  are  manifold. 

Many  of  the  officers  and  prominent  members  of  the  Cleve- 
land Engineering  Society  are  also  included  in  our  own  member- 
ship, notably  R.  I.  Clegg,  Prof.  F.  H.  Vose,  Col.  E.  H.  Whit- 
lock,  F.  L.  Sessions,  F.  W.  Ballard,  A.  H.  Bates,  H.  C.  Hale,  A. 
G.  McKee,  and  J.  H.  Stratton.  In  addition  to  the  liaison 
members,  there  are  C.  E.  Drayer,  George  S.  Black  and  W.  0. 
Henderer  of  the  C.  E.  S. ;  and  Ambrose  Swasey,  Worcester 
R.  Warner,  S.  T.  Wellman  (past  officers  of  the  Society),  G. 
E.  Merryweather  and  R.  H.  Danforth.  Upon  the  abilities  of 
these  gentlemen  we  may  count  to  realize  to  the  fullest  extent 
the  enthusiasm  in  cooperative  service  for  the  greatest  good. 

It  is  hoped  that  papers  presented  at  the  proposed  joint  meet- 
ings in  Cleveland  may  be  published  simultaneously  in  the 
Joiirmil  of  the  Cleveland  Engineering  Society  and  our  own 


Journal,  with  mutual  benefit.  This  Journal  is  a  noteworthy 
feature  of  the  local  organization,  having  achieved  wide  repute 
in  the  field  of  technical  periodicals. 

The  Cleveland  spirit  portends  a  growing  enthusiasm  in 
other  localities,  as  the  Society  is  intensely  interested  in  spread- 
ing the  movement  to  establish  Sections  which  shall  take  an 
active  part  in  the  work  of  the  local  organizations  in  their 
districts. 

New  Officers  of  Sections 

The  following  members  of  Executive  Committees  for  the 
fiscal  year  1918-1919  have  been  recorded  by  the  Committee 
on  Local  Sections: 

Atlanta:  Robert  Gregg,  Chairmau  ;  William  J.  Neville,  Secretary; 

H.  J.  Hinchey,  C.  P.  Poole,  Earl  F.  Scolt. 
Baltimore:  A.  E.  Walden,  Chairman;  William  L.  De  Baufre,  Vice- 

Chairman ;  A.  G.  Christie,  Secretary-Treasurer ;  W.  W.  Var- 

uey,  J.  C.  Smallwood. 
Birmingham :  W.  P.  Caine,  Chairman  ;  Paul  Wright,   Vice-Chair- 

mau.  James  W.  Moore,  Secretary ;  H.  M.  Gassman,  W.   Lee 

Roueche. 
Boston:  W.  G.  Starkweather,  Chairman;  Elmer  Smith,  Secretary; 

A.  C.  Ashton,  Treasurer;   W.   W.  Crosby,  George  P.  Aborn, 

Edward   M.   Jeuiiiugs. 
Buffalo:  H.   B.  Alverson,  Chairman;   H.   P.   Parrock,  Vice-Chair- 

man  ;  W.  W.  Boyd,  Secretary ;  P.  W.  Bailey,  Kester  Barr. 
Chicago:  0.  E.  Lord,  Chairman  ;  P.  A.  Poppenhusen,  Vice-Chair- 

mau  ;  A.  L.  Rice,  Secretary ;  Robert  Quayle,  J.  J.  Merrill. 
Cincinnati:  George  W.  Galbraith,  Chairman;  E.  A.  MuUer,  Vice- 

Chairman ;   J.   T.  Faig,   Secretary-Treasurer ;   A.   L.   Jenkins, 

H.  M.  Norris. 
Connecticut :  To  be  announced. 

Bridgeport  Branch:     E.  L.  Fletcher,  Chairmau;  Arthur  Brewer, 

Vice-Chairman  ;  J.  C.  Kingsbury,  Treasurer ;   C.  F.  MacGill, 

Secretary;  J.  Coulter,  H.  E.  Wells. 
Hartford  Branch  :  Charles  S.  Blake,  Chairmau  ;  Frank  E.  Howard. 

Vice-Chairman ;    M.    D.    Church,    Secretary-Treasurer ;    0.   L. 

Grohmann,  B.  M.  V.  Hanson,  W.  H.  Honiss,  S.  F.  Jeter,  H. 

P.  Maxim,  C.  H.  Veeder. 
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Meriden  Branch:  C.  K.  Decherd,  Chairman;  C.  N.  Flagg,  Jr., 
Secretary-Treasurer;  F.  L.  Rowntree,  J.  A.  Hutchinson,  F. 
L.  Wood. 

New  Haven  Branch:  J.  A.  Norcross,  Chainnan  ;  E.  H.  Lockwood, 
Secretary ;  S.  H.  Barnum  2d,  A.  C.  Jewett,  F.  L.  Mackintosh, 

E.  Pugsley. 

Waterbury  Branch:    To  be  announced. 
Detroit:  E.  C.  Fisher,  Chairman  ;  E.  J.  Burdick,  Vice-Chairman ; 

F.  H.    Mason,    Secretary-Treasurer;    J.    C.    McCabe,    E.    J. 
Frost. 

Erie:  M.  W.  Sherwood,  Chairman;  C.  M.  Spalding,  Vice-Chair- 
man  ;  R.  Conrader.  Treasurer ;  J.  St.  Lawrence,  Secretary. 

Indianapolis:  L.  W.  Wallace,  Chairman;  W.  A.  Hanley,  Vice- 
Chairman  ;  B.  G.  Mering,  Treasurer ;  Charles  Brossman,  Sec- 
retary ;  Gilbert  A.  Young,  F.  C.  Wagner. 

Los  Angeles:  Charles  H.  McGwire,  Chairman  ;  T.  J.  Royer,  Secre- 
tary ;  Charles  Bumham,  Fred  J.  Fischer,  J.  A.  Wintroath. 

Milwaukee:  W.  M.  White,  Chairman  ;  F.  H.  Dorner,  Secretary ;  L. 
H.  Strothman,  W.  Hutchens,  M.  A.  Beck. 

Minnesota:  J.  A.  Teach,  Chairman;  R.  B.  Whitacre,  Vice-Chair- 
man ;  Ray  Mayhew,  Secretary-Treasurer ;  H.  LeRoy  Brink, 
J.  V.  Martenis. 

New  Orleans:  H.  L.  Hutson,  Chairman;  E.  W.  Carr,  Jr.,  Secre- 
tary-Treasurer; R.  T.  Burwell,  W.  E.  Moses,  J.  S.  Barelli. 

New  York:  W.  W.  Macon,  Chairman;  H.  D.  Egbert,  Secretary; 
S.  M.  Marshall,  A.  J.  Baldwin,  G.  K.  Parsons,  W.  C.  Brinton. 

Ontario:  R.  W.  Angus,  Chairman;  C.  B.  Hamilton,  Secretary: 
James  Milne,  J.  H.  Billings,  G.  V.  Ahara. 

Philadelphia :  C.  N.  Lauer,  Chairman  ;  J.  P.  Mudd,  Secretary ;  H. 
B.  Taylor,  L.  F.  Moody,  W.  B.  Murphy,  L.  H.  Kenney. 

St.  Louis:  Lewis  Gustafson,  Chairman;  J.  P.  Morrison,  Secretary; 
George  B.  Evans,  H.  R.  Setz,  R.  L.  Radcliffe. 

San  Francisco:  E.  C.  Jones,  Chairman;  Elgin  Stoddard,  Vice- 
Chairman ;  George  L.  Hurst,  Secretary ;  H.  S.  Markey,  J.  H. 
Hopps. 

Worcester:  E.  C.  Mayo,  Chairman ;  George  N.  Jeppson,  Albert  W. 
Darling,  H.  P.  Fairfield,  George  E.  Williamson,  Frederick 
Fosdick. 

BIRMINGHAM 

September  9.  An  organization  and  business  meeting  was  held 
in  the  Tutwiler  Hotel.  An  open  meeting  for  the  latter  part  of 
October  was  decided  upon. 

James  W.  Mooee, 
Corresponding  Secretary. 

CHICAGO 

A  joint  meeting  of  the  Chicago  Section  of  the  A.I.E.E.  and  the 
War  Committee  of  Technical  Societies  of  Chicago  was  held  on 
September  23.  Col.  P.  Junkersteld,  Mem.  Am.  Soc.  M.  E.,  ad- 
dressed the  meeting  on  the  subject  of  Emergency  Conservation  for 
the  War  Department  in  the  U.  S.   The  lecture  was  fully  illustrated. 

Joseph  Harrington,  Mem.  Am.  Soc.  M.  E.,  Fuel  Administrative 
Engineer  for  the  State  of  Illinois,  and  Dr.  H.  M.  Nichols.  Mem. 
Am.  Soc.  M.  E.,  secretary  of  the  Chicago  Section  of  the  A.S.M.E., 
spoke  at  the  dinner  given  to  Mr.  C.  E.  Drayer,  the  new  secretary 
of  the  American  Association  of  Engineers,  at  the  City  Club  on 
September  4. 

Aethub  L.  Rice, 
Corresponding  Secretary. 

DETROIT 

The  opening  meeting  of  the  season  of  the  Detroit  Engineering 
Society  was  held  on  September  6.  H.  H.  Esselstyn,  Mem.  Am. 
Soc.  M.  E.,  addressed  the  meeting  on  the  Hog  Island  Shipyard. 

September  20.  The  Detroit  Engineering  Society  held  a  meet- 
ing in  the  Detroit  Board  of  Commerce,  which  was  addressed  by 
Professor  Henry  S.  Jacoliy,  on  the  subject  of  Recent  Progress  in 
Bridge  Construction. 

F.  H.  Mason, 
Corresponding  Secretary. 

CONNECTICUT 

Bridgeport   Branch 

September  9.  Through  the  courtesy  of  the  Bridgeport  Cham- 
ber of  Commerce  all  members  of  the  Bridgeport  Branch  were  in- 


vited to  a  luncheon  at  the  Stratfield  Hotel,  where  a  talk  was  given 
by  Charles  A.  Otis,  Chief  of  the  Section  on  Resources  and  Con- 
version, War  Industries  Board,  the  subject  being  Industry  and 
the  War. 

E.  L.   Fletcher, 

Chairni  II II . 

MILWAUKEE 

September  11.  The  Engineers'  Society  of  Milwaukee  held  a 
meeting  in  the  City  Club,  at  which  E.  R.  Shepard,  Associate  Elec- 
trical Engineer  of  the  United  States  Bureau  of  Standards,  gave 
an  illustrated  talk  on  The  Work  of  the  Bureau  of  Standards,  With 
Special  Reference  to  Local  Electrolysis  Surveys.  The  meeting 
was  preceded  by  a  subscription  dinner  at  the  Club. 

Fbed  H.  Dobnee, 
Secretary,  Engineers'  Society  of  Milwaukee. 

MINNESOTA 

September  3.  An  organization  meeting  was  held  at  the  Midway 
Branch  of  the  St.  Paul  Association  of  Commerce.  Arrangements 
have  been  made  to  hold  regular  meetings  in  the  clubrooms  the 
first  Monday  of  each  month. 

Ray  Mayhew, 
Corresponding  Secretary. 

NEW   YORK 

September  11.  Marcel  Knecht,  member  of  the  French  High 
Commission  in  the  United  States,  addressed  a  meeting  at  the  En- 
gineering Societies'  Building,  to  which  members  of  the  other  na- 
tional societies  were  specially  invited.  The  subject  of  the  address 
was  The  Supreme  Effort  of  the  French  War  Industries — Franco- 
American  Industrial  Cooperation  During  and  After  the  War. 
Brigadier-General  L.  B.  Kenyon,  of  the  British  War  Mission,  re- 
cently returned  from  a  trip  to  the  front,  told  of  his  experiences, 
including  his  observations  of  salvaging  work  and  machine  and 
repair  shops.  He  discussed  particularly  the  necessity,  even  yet 
not  thoroughly  appreciated,  for  precision  work  in  manufacturing 
ordnance. 

H.  D.  Egbert, 
Corresponding  Secretary. 

PHILADELPHIA 

August  IJf.  An  organization  meeting  was  held  in  the  Engineers' 
Club,  at  which  meetings  were  planned  for  each  month,  through 
May.  The  Section  has  also  appointed  several  sub-committees  on 
research,  membership,  public  relations,  organization,  papers,  meet- 
ings and  boundary  of  the  territory  to  comprise  the  Section. 

John  P.  Mubd, 
Corresponding  Secretary. 


SAN    FRANCISCO 

A  joint  council  of  the  engineering  societies  of  San  Francisco, 
including  the  A.S.C.E.,  the  A.I.E.E.,  the  A.S.M.E.,  the  A.I.M.E. 
and  A.C.S.,  has  been  organized  with  C.  D.  Marx  as  chairman,  E. 
C.  Jones  and  E.  C.  Hutchinson,  vice-chairmen,  N.  A.  Bowers, 
secretary,  and  E.  O.  Shrave,  assistant  secretary. 

The  organization  is  the  outcome  of  several  meetings  at  which 
plans  for  more  effective  cooperation  between  societies  have  been 
worked  out.  Some  of  the  expected  changes  are  a  closer  touch 
among  the  members  of  the  several  associations,  putting  the  sev- 
eral employment  bureaus  together  in  one  central  office,  holding 
joint  meetings  to  discuss  subjects  of  common  interest,  cooperating 
in  mailing  notices  for  the  sake  of  economy  and  consolidating  head- 
quarters at  the  Engineers'  Club. 

The  first  act  of  the  joint  council  was  the  decision  to  urge  upon 
the  Governor  of  California  the  appointment  of  an  engineer  as 
member  of  the  State  Railroad  Commission,  which  would  "  be  re- 
garded by  the  state  as  indicating  a  wish  to  place  the  public  service 
on  the  highest  plane  of  efficiency  and  would  be  creditable  both  to 
the  appointing  power  and  to  the  engineering  profession." 

George  L.  Hukst. 
Corresponding  Secretary. 


NECROLOGY 


GEORGE  WILLIAM  DICKIE. 

A  Tribute  by  C.  E.  Orunsky^ 

Those  who  kuuw  Mr.  Guorge  W.  Dlokie  mouni  with  his  family. 
His  death  has  removed  from  tlie  engineering  profession  a  man  of 
rare  attainments  and  attractive  personality  whose  achievements  in 
his  life  work  of  shipbuilding  and  whose  writings  on  related  sub- 
jects have  given  him  an  international  reputation. 

When  in  the  Spanish-American  war  the  Oregon  of  the  United 
States  Navy  made  that  famous  dash  around  South  America  from 
Pacific  Coast  waters  to  the  Caribbean  Sea,  he  became  known  in 
every  household  of  this  country   as  the  "  Builder  of  the  Oregon." 

He  was  called  to  his  final 
rest  on  August  17,  without 
warning  and  while  still  re- 
markably vigorous  in  mind 
and  body  and  actively  en- 
gaged in  the  service  of  the 
United  States  as  Chief  In- 
spector at  the  Moore  and 
Scott  Shipbuilding  Yards, 
Oakland,  California. 

Having  known  Mr.  Dickie 
for  over  thirty  years  and  be- 
ing deeply  appreciative  of  his 
human  qualities.  I  may  be 
permitted  a  few  words  re- 
lating to  his  character  and 
his  professional  standing 
without  attempting  a  com- 
plete review  of  his  achieve- 
ments. No  one  ever  came 
into  close  contact  with  Mr. 
Dickie  whether  socHally,  pro- 
fessionally, or  in  business 
without  profiting  by  such 
contact.  His  personality  was 
an  inspiration.  Always  kind- 
ly and  helpful  and  absolutely 
fair  in  his  dealings  with  bis 
fellow-men,  he  could  claim 
the  confidence,  respect  and 
esteem  alike  of  those  whose 
industrial  affairs  he  directed 
and  those  who  worked  under 
him.  This  varied  and  long 
experience  and  his  contact 
with  affairs  and  with  men  of 
prominence  from  all  parts  of 
the  world  and  a  habit  of  close 
observation  coupled  with  a 
retentive  mind  and  a  happy 
faculty  of  expression  made 
Mr.  Dickie  a  most  charming 
companion  and  an  entertain- 
ing  writer.      As    related    by 

him  with  a  flavor  of  Scotch  humor,  the  simple  story  of  how  as  a 
boy  upon  the  suggestion  of  his  schoodmaster,  who  spent  much  time 
on  scientific  work,  he  acquired  the  necessary  lenses  and  built  him- 
self a  telescope  to  view  a  comet  then  in  the  sky,  and  how  at  a 
penny  a  look  he  turned  its  construction  to  financial  profit,  is  not 
alone  a  delightful  reminiscence  but  a  forecast  of  his  later  connection 
with  the  installation  of  the  great  I^ick  telescope  on  Mt.  Hamilton, 
for  which  he  designed  and  built  the  dome  in  which  it  is  housed. 

Mr.  Dickie  was  born  in  Arboath.  Scotland,  on  July  17,  1844. 
He  came  to  the  United  States  with  his  parents  in  1869  and  in  the 
same  year  reached  San  Francisco.  Very  soon  after  his  arrival 
here  he  had  an  opportunity  of  showing  his  confidence  in  his  ability 
to  do  well  any  problem  of  mechanical  construction  that  was 
presented.  Answering  an  advertisement  for  some  one  skilled  in 
the  construction  of  a  gas  plant,  he  was  employed  to  erect  one  at 
North  Beach.  By  following  the  usual  practice  of  benefiting  by  the 
experience   of  others   as   related   in   professional   papers   and   par- 
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ticularly  by  reference  to  the  details  of  a  gas  plant  recently  com- 
pleted in  an  English  city  and  well  described  in  a  Scotch  journal, 
the  work  was  carried  to  successful  completion. 

Soon  thereafter  a  mechanical  engineer  to  design  marine  engines 
was  wanted — possibly  at  the  Risdon  Iron  Works,  San  Francisco, 
but  the  place  does  not  matter — and  Mr.  Dickie  presented  him- 
self. "  You  will  not  do,"  he  was  told,  "  we  need  a  mechanical 
engineer  and  you  are  a  gas  engineer."  Thereupon  he  confessed 
that  his  attainments  were  all  along  the  lines  of  mechanical  engi- 
neering, he  having  served  his  apprenticeship  in  a  railroad  engi- 
neering shop  in  Scotland  with  special  attention  to  locomotive 
construction.     He  was  thereupon  or   soon   after  employed  at  the 

Risdon  Iron  Works  where 
his  work  took  a  wide  range. 
I  He  designed  the  first  suc- 
cessful triple-expansion  en- 
gine ever  built  in  the  United 
States,  and  within  a  few 
years  had  made  himself 
famous  by  designing  the  first 
Scotch  marine  boiler  on  the 
Pacific  Coast  and  also  the 
first  successful  compound 
steam  engine.  Several  of  the 
latter  are  still  in  operation, 
notably  those  on  the  old 
steamers  Satita  Cruz  and 
Ojfpsy.]  On  one  occasion  he 
secured  for  his  firm  a  large 
contract  for  mining  ma- 
chinery, making  a  proposi- 
tion which  was  accepted  as 
against  another  proposal  by 
Mr.  Irving  M.  Scott,  of  the 
Union  Iron  Works.  This 
kind  of  successful  competi- 
tion was  not  to  Mr.  Scott's 
liking  and  resulted  in  his 
making  an  offer  to  Mr. 
Dickie,  which  was  accepted. 
He  thus  became  a  member  of 
the  staff  of  a  concern  in 
which  he  had  ample  oppor- 
tunity to  apply  his  construc- 
tive genius.  He  was  manager 
of  the  Union  Iron  Works 
from  1883  to  190.5  [and  dur- 
ing that  period  designed 
many  privately  owned  ships, 
in  addition  to  the  following 
vessels  for  the  Government: 
Battleships  Oregon.  Wisron- 
.«;»  and  Ohio:  the  cruiser 
Olympia,  later  the  flagship 
of  Admiral  Dewey ;  the 
cruisers  South  Dakota,  San 
the  gunboat  Wheeling  and  de- 

] 

He 


'  Mcm.Am.Soc.C.P]. ;  President,  American  Engineering  Corporatlton, 
San  Francisco,  Cal.  [Certain  slight  additions.  In  brackets,  have  been 
made  to  Mr.  Grunsky's  sixth  paragraph. — Editor.] 


Diego,  Charleston  and   Mihcauke 
stroyers  Paul  Jones,  Preble  and  Perr 

As  a  narrator  of  his  personal  experiences  he  was  unique 
knew  how  to  present  them  in  a  humorous  vein  and  with  a  lesson 
nicely  turned.  And  he  was  always  ready,  when  opportunity  was 
presented,  to  let  others  have  the  benefit  of  this  fund  of  experiences 
which  seemed  inexhaustible.  How  effectively  he  could  make  his 
point  appears  from  the  following  which  happens  to  be  before  me. 
After  returning  from  the  Columbian  Exposition  at  Chicago  in 
1893,  he  told  the  Technical  Society  of  the  Pacific  Coast  of  his 
impressions  and  in  the  course  of  his  remarks,  to  drive  home  the 
fact  that  local  conditions  must  be  duly  weighed,  he  related  the 
following  occurrence  : 

"  One  day  at  the  engineering  congress  in  discussing  a  paper  on 
river-steamboat  construction  I  was  endeavoring  to  point  out  the 
advantage  of  compounding  stem-wheel  engines,  recommending 
tandem  compounds  on  each  side,  either  condensing  or  non-con- 
densing, when  the  author  of  the  paper  remarked  that  first  cost  waa 
the  most  important  consideration  in  the  construction  of  a  western 
river  steamboat,  efficiency  or  durability  being  of  secondary  im- 
portance.    '  But.'  said  I,  '  the  everyday  expense  of  running  must 


881 


882 


SOCIETY  AFFAIRS 


The  Journal 
Am.Soc.M.E. 


be  ail  iiupoi-taiit  matter  especially  where  transportation  is 
effected  so  cheaply.'  '  Why,'  said  the  author  of  the  paper,  '  I  am 
afraid  that  the  gentleman  from  the  Pacific  Coast  has  had  but 
a  small  experience  with  western  river  practice.  As  an  example  o£ 
economy  let  me  give  you  an  instance  of  a  freight  stern-wheeler 
in  my  district  that  made  her  daily  runs  for  the  last  season  of 
eight  months  on  a  total  expense  of  $2.25  for-  fuel,  and  this  ex- 
pense was  caused  by  the  carelessness  of  the  crew  one  night  in  not 
securing  wood  enough  for  the  next  day's  run.  necessitating  the 
captain's  buying  enough  lo  lust  until  dark,  as  his  method  of  taking 
on  fuel  would  not  work  in  daylight.  In  this  case  what  would  be 
the  advantage  of  compounding?  '  " 

That  Mr.  Dickie  had  an  eye  to  the  esthetic  even  in  the  design 
of  the  engine  or  other  machinery,  can  hardly  be  better  expressed 
than  in  his  own  words : 

"  I  am  often  told  that  the  useful  only  should  be  retained  in  any 
design.  That  is  true,  but  who  can  say  what  is  useful?  Your  best 
poet  says : 

'  Nothing  useless  is  or  low. 

Each  thing  in  its  place  is  best ; 

And  what  seems  but  idle  show 

Strengthens  and  supports  the  rest.'  " 

And  then,  after  referring  to  several  illustrations,  he  asks  the 
question :  "  In  regard  to  our  other  surroundings,  we  are  not 
satisfied  with  the  bare  necessities  of  existence,  and  why  should  we 
be  so  in  mechanics?  " 

And  so  we  find,  too,  that  Mr.  Dickie  was  a  great  lover  of 
books  and  took  much  pleasure  in  collecting  rare  volumes.  It 
was  quite  pathetic  to  hear  him  tell  how  his  valued  collection  was 
destroyed  in  the  San  Francisco  earthquake  and  fire  of  1906.  At 
that  time  Mr.  Dickie  was  in  the  East  supervising  the  construc- 
tion of  ships  that  were  being  built  from  his  designs.  The  collection 
of  rare  books  had  been  boxed  and  deposited  for  safe  keeping  at 
Mr.  Dickie's  office  in  San  Francisco,  where  they  were  reached  by 
the  fire  and  destroyed.  Had  they  been  left  at  tlie  Dickie  home 
in  San  Mateo,  they  would  have  been  preserved.  A  year  later 
there  came  from  England  an  agent  of  a  dealer  in  rare  books  com- 
missioned to  purchase  from  Mr.  Dickie  certain  rare  volumes  which 
it  was  known  were  in  his  collection.  He  was  prepared  to 
pay  some  thousands  of  dollars,  and,  like  Mr.  Dickie,  was  dis- 
tressed when  he  learned  that  the  trade  could  not  be  made  because 
the  books  no  longer  existed. 

Mr.  Dickie  wrote  many  papers  bearing  upon  marine  architecture 
and  engineering,  and  also  on  matters  relating  to  the  American 
merchant  marine.  He  was  recognized  as  an  authority  on  such 
matters  and  was  widely  quoted.  He  was  thoroughly  imbued  with 
American  ideals  and  was  ever  ready  to  serve  this  country  to  the 
limit  of  his  ability.  Immediately  on  the  outbreak  of  the  war  he 
offered  his  services  to  the  U.  S.  Government.  His  fertile  brain 
was  active  and  he  sent  on  a  number  of  propositions  dealing  with 
the  protection  of  allied  shipping  against  attacks  by  submarines. 
He  was  appointed  chief  inspector  for  the  Government  at  the 
Moore  and  Scott  Shipbuilding  Works  as  already  stated,  and  despite 
his  74  years  was  rendering  most  efficient  service  when  the  last 
call  came. 

He  possessed  in  a  high  degree  the  best  character  traits  of  the 
Scotchman.  An  idea  of  his  probity  and  fairness  to  his  fellow- 
men  will  appear  from  the  following  circumstance  related  to  the 
writer  some  months  ago.  Mr.  Dickie  had  some  time  in  the  sev- 
enties loaned  a  few  hundred  dollars  to  a  stranded  Canadian  who 
gave  his  note  for  the  loan  and  left  as  a  pledge  certain  shares  of 
stock  of  no  market  value  in  mines  located  on  the  Comstock  Lode. 
Neither  interest  nor  capital  were  repaid.  The  note  outlawed. 
Meanwhile  the  Comstock  properties  came  into  prominence,  the 
value  of  stock  was  soaring,  and  one  day  it  occurred  to  Mr.  Dickie 
to  take  the  stock  which  he  held  to  the  Nevada  Bank  to  ascertain 
whether  it  had  any  value.  When  he  was  told  that  it  was  worth 
$75,000  he  was  so  taken  by  surprise  that  his  knees  came  near 
giving  away  and  he  with  difficulty  withdrew  from  the  bank.  The 
stock  was  at  once  sent  to  the  former  owner,  from  whom,  despite 
a  fair  offer,  Mr.  Dickie  would  accept  nothing  but  a  repayment  of 
the  loan  and  interest. 

Mr.  Dickie  has  been  a  useful  man  in  the  community.  He  had 
the  esteem  and  love  of  those  who  knew  him.  He  has  left  a  place 
which  none  other  can  fill. 


Mr.  Dickie  became  a  member  o(Sl«our  Society  in  1892.  From 
1895  to  1898  he  held  the  office  of  Manager  of  the  Society.  He 
was  also   a   life   member   of   the   Technical    Society   of   the   Pacific 


Coast,  and  a  member  of  the  California  Academy  of  Sciences  and 
the  American  Society  of  Naval  Engineers. 

ADOLPH  FABER  DU  FAUR 

Adolph  Faber  du  Faur  was  born  on  March  27,  1826,  in  Was- 
seralfingen,  Wiirttemberg.  After  his  preparatory  education  he 
entered  the  University  of  Tubingen,  and  upon  graduation  was 
employed  for  a  year  in  Belgium  at  the  Cockerill  works.  He  was 
then  appointed  as  assistant  to  his  father,  Wilhelm  von  Faber  du 
Faur,  who  was  permanent  director  of  the  government  iron  works 
in  Wasseralfingen,  and  under  whose  management  they  became 
world-known. 

In  .lanuary  1851  Mr.  Faber  du  Faur  resigned  from  his  position 
in  Wasseralfingen  and  came  to  the  United  States,  where  he  was 
first  employed  in  Trenton,  N.  J.  His  next  position  was  with  the 
Balbach  Smelting  &  Refining  Co..  Newark,  and  a  little  later  he 
was  connected  with  the  New  Jersey  Zinc  Co. 

In  1857  he  went  to  Washington  and  was  there  engaged  until 
1861  on  the  United  States  Capitol  extension,  the  Post  Office  ex- 
tension and  the  Washington  Aqueduct,  under  Captains  M.  C. 
Meigs  and  V.  B.  Franklin.  In  1861  he  was  called  upon  to  un- 
dertake engineering  work  for  the  Government  and  had  charge  of 
the  construction  of  Fort  Stanton.  During  the  Civil  War  he  was 
under  General  Meigs  in  the  Quartermaster  Department  and  was 
appointed  special  agent  of  the  Quartermaster  Department  for 
steam  transportation.  In  1S67  he  resigned  from  the  service  and 
went  to  Richmond.  Va..  there  to  take  charge  of  the  Westham 
Furnace.  In  1868  he  i-eturned  to  New  York  and  opened  an  office 
as  mining  and  consulting  engineer  and  expert  in  patent  causes. 
He  was  actively  engaged  in  this  work  up  to  within  a  few  years 
ago,  when  age  compelled  his  retirement.  He  died  on  August  17, 
1918.     He  became  a  life  member  of  the  Society  in  1880. 


ALBERT  BLAUVELT 

Albert  Blauvelt  was  born  in  Philadelphia,  Pa.,  on  June  7,  1862. 
After  graduation  from  the  Kingston  Academy,  Kingston,  N.  Y., 
he  served  an  apprenticeship  in  the  drafting  room  of  F.  L.  Roberts, 
New  York.  From  1879  to  188.3  he  was  connected  with  the  Mc- 
Entee  Locomotive  Works,  Rondout,  N.  Y.,  and  with  the  West 
Point  Foundry.  The  following  year  he  was  in  the  employ  of  the 
Lidgerwood  Co.,  Brooklyn,  N.  Y.  He  was  next  associated  as 
designer  and  expert  draftsman  with  the  Fall  Steam  Pump  Co., 
the  Cold  Springs,  N.  Y.,  Rifle  Works,  and  the  Baldwin  Loco- 
motive Works,  respectively.  From  1890  to  1894  he  was  with  the 
Edison  Electric  Co.,  Orange,  N.  J.,  and  then  with  the  American 
Oil  Co.,  as  engineer  in  the  insurance  department.  In  1894  he 
entered  the  employ  of  the  Western  Factory  Insurance  Association, 
Chicago,  111.,  and  at  the  time  of  his  death.  January  4,  1918,  held 
the  position  of  associate  manager. 

Mr.  Blauvelt  was  among  the  pioneers  to  bring  into  prominence 
the  profession  of  fire-protection  engineering  and  in  that  profession 
he  was  recognized  as  an  authority.  He  became  a  member  of  our 
Society   in   1896. 


JOHN  J.  MULLANEY 

John  J.  MuUaney  was  born  in  Ireland  in  1864.  He  was  brought 
to  this  country  when  a  child  and  was  educated  in  the  schools  of 
New  York  City,  later  attending  Cooper  Union.  His  apprenticeship 
was  spent  with  the  Delamater  Iron  Works.  New  York,  from  LS'm) 
to  1884.  The  next  three  years  he  was  employed  as  a  machinist  and 
in  1888  he  became  superintendent  of  the  tool  and  manufacturing 
departments  of  the  Columbia  Typewriter  Co.  and  the  following 
year  was  associated  with  the  Smith  Premier  Typewriter  Co. 
About  1890  he  became  associated  with  the  Brosius  Sewing  Ma- 
chine Co.  as  superintendent,  resigning  in  1893  to  take  a  similar  posi- 
tion with  the  Garvin  Machine  Co.  Later  he  was  president  of  the 
Ideal  Opening  Die  Co.,  New  York.  At  the  time  of  his  death  Mr. 
JIuIlaney  had  consulting  offices  in  New  York. 

He  became  a  member  of  the  Society  in  1901.  He  died  suddenly 
in  the  early  part  of  June  in  Redbank,  Cal. 


HOWARD    L.    COBURN 

Howard  L.  Coburn  was  bom  in  Patten,  Me.,  in  1867.     He  was 
graduated  in  1887  from  the  Massachusetts  Institute  of  Technology 
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and  up  to  the  time  of  his  death  had  been  associated  in  its  de- 
velopment. 

Mr.  Coburn  designed  some  of  the  largest  cotton  mills  and  power 
plants  in  New  England  and  until  1904  devoted  himself  to  that 
phase  of  his  profession.  About  that  time  he  became  associated 
with  the  Ambursen  Construction  Co.,  New  York,  as  chief  engineer 
and  director,  and  in  that  capacity  began  the  building  of  dams. 

One  of  the  most  important  of  his  works  was  the  construction  of 
the  Guayabal  Dam  for  the  United  States  Irrigation  Service  in 
Porto  Rico.  He  also  put  the  Bassan  Dam  across  the  Bow  River 
in  Alberta  for  the  Canadian  Pacific  Railway,  and  the  Jordan 
River  Dam  on  Vancouver  Island,  B.  C.  In  this  country  he  built 
the  Shoshone  and  Laprelle  Dams  in  Wyoming,  the  dam  at  Akron, 
Ohio,  and  the  Pittstield  Dam,  located  at  Pittsfield,  Mass. 

In  addition  to  this  work  he  was  associated  as  consulting  engineer 
with  Henry  L.  Doherty  &  Co.,  E.  W.  Clarke  &  Co.  and  H.  M. 
Byllesby  &  Co. 

Mr.  Coburn  was  a  member  of  the  American  Society  of  Civil 
Engineers,  the  Engineers'  clubs  of  New  York  and  Boston  and  of 
the  Technology  Club.  He  became  a  member  of  the  Society  in  1901. 
He  died  on  June  19,  1918. 


WILLIAM  KENT 

William  Kent,  eminent  consulting  engineer,  author,  educator, 
editor,  and  former  manager  and  vice-president  of  the  Society,  died 
at  his  summer  home  in  Gananoque,  Ont..  on  September  18. 

Professor  Kent  was  born  in  Philadelphia  in  1851  and  was  edu- 
cated at  the  Central  High  School  of  that  city,  and  at  Stevens  In- 
stitute of  Technology,  from  which  latter  he  was  graduated  in  1876. 
From  1877  to  1879  he  was  editor  of  the  American  Manufacturer  and 
Iron  World,  of  Pittsburgh,  and  from  1879  to  1890  he  served  as 
mechanical  engineer  with  several  manufacturing  concerns.  From 
189.T  to  1903  he  was  associate  editor  of  Engineering  News  and 
for  the  following  five  years  was  dean  of  the  L.  C.  Smith  College  of 
Applied  Science,  of  Syracuse  University.  From  1910  to  1914  he 
was  editor  of  Industrial  Engineering.  While  practicing  from  an 
early  day  as  consulting  engineer,  he  was  nevertheless  most  widely 
known  in  the  engineering  world  as  the  author  of  The  Mechanical 
Engineers'  Pocket-Book,  of  which  nine  editions,  aggregating  more 
than  100,000  copies,  have  been  printed. 

A  more  extended  account  of  Professor  Kent's  professional  career 
will  appear  in  the  next  issue  of  The  Journal. 


ROLL  OF   HONOR 


Bergstbom,  Haery  E.,  First  Lieutenant.   Co.  B.  69th  Regiment 

Engineers,  Fort  Myers,  Va. 
Beyek,  O.   S.,  Captain.   Chemical  Warfare   Service,   U.   S.  Army, 

assigned    to    the    American    University    Experiment    Station, 

Washington,  D.  C. 
BissELL,  Albert  W.,  Artillery  Training  School  for  Officers,  Camp 

Zachary  Taylor,  Ky. 
BoHN STENGEL,    WALTER.    109th    Mobile    Ordnance    Repair    Shop, 

Camp  Cody,  N.  M. 
BOYNTON,  John  E.,  Captain,  Engineers.  U.  S.  Army,  assigned  to 

Camp   Humphreys,   Va. 
Brewer,   Allen    F.,    Chief   Machinist's   Mate,    Engineer   Officers' 

Material  School,  U.  S.  Naval  Reserve  Force. 
Buck,     Irwin,    Captain,     Ordnance    Department,    U.     S.    Army, 

assigned  to  Willys-Overland  Co.,  Toledo,  O. 
Carroll,  E.  J..  Lieutenant,  Bureau  of  Steam  Engineering,  Navy 

Department. 
Gary,  James  W.,  Private,  48th  Co..  Coast  Artillery  Corps.  U.  S. 

Army,  San  Francisco,  Cal. 
Case,  George  S.,  Major,  Chemical  Warfare  Section,  U.  S.  Army. 
Cathcart,    William    L.,    Lieutenant    Commander.    U.    S.    Navy, 

assigned   to   special   duty    in   Bureau   of    Steam   Engineering, 

Washington,  D.  C. 
Conrad,   H.   V.,   Captain.   Inspection   Division,   Ordnance   Depart- 
ment,  U.   S.  Army. 
Dorrance.    George   W.,    Second    Lieutenant,   Air    Service.    U.    S. 

Army. 
Evans,  Melvin  J.,  Second  Lieutenant,  Ordnance  Department,  U. 

S.    Army,    assigned    to    Savanna    Proving    Ground.    Savanna, 

111. 
Evebitt,   I.   D.,   Lieutenant.   Ordnance   Department.   U.    S.   Army, 

assigned  to  Aberdeen  Proving  Grounds,  Md. 
Geddis,    Robert    H.,    Corporal.    16th    Co.,    152d    Depot    Brigade, 

Camp  Upton,  N.  Y. 
Hanson,  John  J.,  First  Lieutenant.  Ordnance  Department,  U.  S. 

Army. 
Haselton,  Philip  H.,  Second  Lieutenant,  Ordnance  Department, 

U.  S.  Army,  assigned  to  Abei-deen  Proving  Grounds,  Md. 
Hill.   George  F.,  Captain,  Chemical  Warfare   Section.  Ordnance 

Department,  U.  S.  Army. 
HOLDEN,  Edward  A.,  Chief  Machinist's  Mate,  U.  S.  Steam  Engi- 
neering School,  Pelham  Bay  Naval  Training  Station.  2nd  Co., 

6th  Regiment. 
Houston,  H.  A.,  Captain,  Engineers,  U.  S.  Army. 
Keller,  John  O.,   Second  Lieutenant,   Ordnance  Department,   U. 

S.  Army ;   assigned  as  Materiel  Instructor,  Ordnance  Supply 

School,  Camp  Hancock,  Ga. 
Kebr,   Charles  P.,   First   Lieutenant,  Air  Service,   U.   S.   Army. 

Technical  Section.  American  Expeditionary  Forces,  France. 
Kniese,   First-class   private,   Engineering    Section,   Ordnance   De- 
partment, U.   S.  Army. 


Lynd.    Roy    E.,    Captain,    Orduauoe    Department.    U.    S.    Army, 

assigned  to  the  Tredegar  Co.,  Richmond,  Va. 
Malcome,   George   H.,   Captain.   Chemical   Warfare   Service,   Gas 

Defense  Division,  U.  S.  Army. 
Marshall.   K.   I.,   First   Lieutenant.   Chemical   Warfare   Service, 

U.  S.  Army,  American  Expeditionary  Forces,  France. 
Marshall,    W.    A.,    Private,    Machine    Gun    Company    Detached 

Sei-vice ;    American   Wing,    British    G.    H.    Q.,   Machine    Gun 

School,  B.  E.  F.,  France. 
May.  J.  T.  L.,  First  Lieutenant,  Chemical  Warfare  Service,  U.  S. 

Army,  assigned  to  Fourth  Battalion  Headquarters,  Edgewood 

Arsenal,  Edgewood,  Md. 
Miles,  Dale  S.,   Private,  First   class.  Quartermaster  Mechanical 

Repair  Shop,  Fort  Sam  Houston,  Tex. 
Penney,   R.   L.,   Major,   Ordnance   Department,   U.   S.  Army ;   as- 
signed to  Rock  Island  Ar.senal.  Rock  Island,  111. 
Prozan,  Moses,  Private,  Mechanical  Resources  and  Development 

Division,  Chemical  Warfare  Section.   U.   S.  Army,  American 

University,  Washington.  D.  C. 
Reckerdbes,  Heney,  Ensign,  U.  S.  Navy,  Submarine  Service. 
Reed,    Melbourne   O.,   Ensign,    U.    S.   Navy,    assigned    to   U.    S. 

Naval    Training   Camp,    10th    Regiment,    Pelham    Bay   Park, 

N.   Y. 
Richmond,    Julian,    Lieutenant,    U.    S.    Naval    Reserve    Corps, 

Paris,  France. 
ROYER,  Earl  B.,  Private,  Medical  Detachment,  6th  U.  S.  Cavalry, 

American  Expeditionary  Forces,  France. 
Ruddy,    William,    First    Lieutenant,    Inspection    Division.    Ord- 
nance Department.  V.  S.  Army. 
Skinner,  James  D.,  Captain,  Ordnance  Department,  U.  S.  Army. 
Smith,   Harry   R.,   Candidate,   Field   Artillery   Officers'   Training 

Camp,   Camp  Zachary  Taylor,   Ky. 
Stanton,    Robert   B.,    Jr.,    First    Lieutenant,    Engineers,    U.    S. 

Army. 
Stockmann,  E.  B.,  Ensign,  U.  S.  Naval  Reserve  Submarine  Unit, 

10th    Regiment,    U.    S.    Naval    Reserve    Force,    Pelham    Bay 

Naval  Camp,  New  York. 
Tait,  Godfrey  M.  S.,  Captain,  Chemical  Warfare  Sei-vice.  U.  S. 

Army. 
TUBLEY,  Charles  L.,  Lieutenant,  21st  Engineers,  U.  S.  Army. 
Vincent,   J.   G.,   Lieutenant-Colonel,   Air   Service,   U.    S.   Army; 
Airplane   Engineering  Department,   Bureau   of  Aircraft   Pro- 
duction. 
AVadsworth,  G.  R.,  Major,  Signal  Corps,  U.  S.  Army,  Chief  Engi- 
neer, Naval  Aircraft  Factory,  Navy  Yard.  Philadelphia,  Pa. 
Watkins,  Roy  A..  Ensign,  U.  S.  Naval  Resei-ve  Force,  Aviation 
Department,  assigned  to  Bureau  of  Steam  Engineering,  Divi- 
sion of  Aeronautics.  Washington,  D.  C. 
Yates,  Sheldon   S..  Candidate,  Field  Artillery  Officers'  Training 

Camp,  Camp  Zachary  Taylor,  Ky. 
Young,   Charles   M.,   Ordnance   Training   School,   Fort   Slocum, 
New  York. 


Fourth  Liberty  Loan 

THE  people  of  the  United  States  are  asked  to  subscribe  for 
$6,000,000,000  of  bonds  at  4-%  per  cent  interest,  which  will 
mature  on  October  15,  1938,  unless  the  Government  exercises 
its  right  to  redeem  the  issue  on  or  after  October  IS,  1933.  Bonds 
will  be  dated  October  24,  1918,  and  the  first  interest  coupon  for  173 
days  will  be  payable  April  IS,  1919.  Interest  dates  thereafter  will  be 
October  IS  and  April  IS. 

Denominations  of  bonds:  Coupon  and  registered  bonds  will  be 
issued  in  amounts  of  $50,  $100,  $500,  $1,000,  $5,000,  $10,000;  and 
registered  bonds  in  amounts  of  $50,000  and  $100,000. 

The  interest  on  $30,000  of  bonds  of  the  Fourth  Liberty  Loan  is 
exempt,  until  two  years  after  the  termination  of  the  war,  from  sur- 
taxes and  excess  profits  and  war-profits  taxes.  The  bonds  are  also 
permanently  exempt  from  all  other  federal,  state,  and  municipal 
taxation,  except  estate  and  inheritance  taxes. 

Initial  payment  will  be  10  per  cent  payable  wnth  the  subscription 
and  subsequent  payments  will  be  as  follows:  20  per  cent  on  November 
21,  1918;  20  per  cent  on  December  19,  1918;  20  per  cent  on  January 
16,  1919;  30  per  cent  on  January  30,  1919.  Payment  may  be  made  in 
full  at  time  of  subscription  or  on  any  subsequent  installment  date. 
The  campaign  started  on  September  28  and  ends  on  October  19. 


Comparative  Data  of  Three  Previous 
War  Loans 

First  Liberty  Loan,  May  S  to  June  15,  1917:  subscription  in- 
vited, $2,000,000,000;  amount  subscribed,  $3,716,322,450;  allotment, 
$2,000,000,000.    Interest,  354  per  cent. 

Second  Libertv  Loan,  October  1  to  October  27,  1917:  subscrip- 
tion invited,  $3,000,000,000;  amount  subscribed,  $4,617,532,300; 
allotment,  $3,808,766,150.    Interest,  4  per  cent. 

Third  Libertv  Loan,  April  6  to  Mav  4,  1918:  subscription  in- 
vited, $3,000,000,000;  amount  subscribed," $4,176,517,550;  allotment, 
full  amount  subscribed.     Interest,  4j4  per  cent. 
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LIBRARY  NOTES  AND   BOOK   REVIEWS 


TDE\  lEW'S  of  books  of  special  importance  to  mschanical  engineers  by  members  of  the  Society  and 
■*-  *-  those  particularly  qualified,  brief  descriptive  notes  of  accessions  to  the  Library  of  the  United 
Engineering  Society,  items  of  interest  relating  to  the  Library's  activities,  etc. 


Bookkeeping  and  Cost  Accounting  for  Factories.  By  William 
Kent,  M.E.,  Sc.D..  Mem.Am.Soc.M.E.  John  Wiley  &  Sons, 
Inc.,  New  York,  1918.  Cloth,  SV-t  x  10  in.,  261  pp.,  profusely 
illustrated  with  forms.     $4  net. 

This  recently  written  work  differs  materially  from  any  other 
on  the  subject  that  has  been  called  to  my  attention. 

The  aim  of  the  author  has  been  to  present  his  subject  to 
engineers,  manufacturers  and  students  in  a  manner  that  would 
appeal  to  practical  men  and  at  the  same  time  combine  the 
theoretical  principles  of  accounting  in  a  way  to  be  easily  un- 
derstood and  readily  followed  by  those  far  enough  advanced 
in  a  knowledge  of  factory  management. 

The  book  is  peculiarly  well  fitted  to  serve  as  a  textbook  for 
the  management  and  accounting  departments  of  large  manu- 
facturing companies,  especially  those  engaged  in  metal  in- 
dustries, as  the  problems  of  bookkeeping  and  cost  finding  have 
been  analytically  handled,  due  consideration  being  given  to 
modern  methods  and  the  developments  of  systems  that  have 
stood  the  acid  test  and  have  become  practically  standard  meth- 
ods in  general  use  wherever  their  special  merit  has  proved 
them  especially  applicable  to  certain  classes  of  business. 

Mr.  Kent  has  succeeded  in  working  out  many  clearly  de- 
tailed examples  descriptive  as  to  the  accounting  and  cost  meth- 
ods that  should  be  followed,  all  of  which  represent  practical 
methods  that  have  been  successfully  used  and  can  be  easily 
modified  and  applied  to  varying  manufacturing  conditions  and 
requirements. 

The  chapters  on  Cost  Finding  Methods;  Distribution  of 
Burden;  Depreciation,  Inventory  Valuation  and  Appraisals-, 
Charting  of  Statistics;  Problems  and  Difficulties  re  Standard 
Costs,  are  very  well  written,  and  the  mass  of  information  culled 
from  many  reliable  sources,  combined  with  Mr.  Kent's  well- 
known  analytical  method  of  treating  subjects  of  this  kind, 
makes  the  work  one  which  jilaees  before  the  reader  the  most 
concise  and  up-to-date  treatment  of  the  subject  that  has  yet 
been  published  in  a  single  volume. 

It  is  this  feature  of  the  new  work  that  will  appeal  to  the 
constructive  reader,  as  it  enables  him  to  grasp  clearly  in  a 
minimum  time  the  various  phases  of  any  problem  in  book- 
keeping and  cost  accounting  in  which  he  may  be  interested.  It 
is  essentially  a  work  of  reference  and  will  be  consulted  more 
often  than  the  usual  work  of  this  character  that  has  been  pub- 
lished to  develop  one  theory  and  leaves  the  reader  to  wander 
through  many  other  publications  before  he  can  secure  a  com- 
prehensive grasp  of  the  subject. 

To  the  factoi-y  accountant  anxious  to  improve  his  methods 
of  accounting,  the  chapters  on  Factory  Accounting,  Cost  Ac- 
counting, Modern  Accounting  Systems  for  Steel  Works,  etc., 
furnish  a  fund  of  knowledge  that  is  readily  understood  and 
capable  of  easy  modifications  to  meet  varying  conditions. 

On  the  whole,  I  feel  that  Mr.  Kent  has  succeeded  admirably 
in  gathering  together  the  best  ideas  and  methods  in  use  today, 
supplementing  these  by  his  own  views,  clearly  expressed  and 
easily  followed,  and  has  produced  a  book  that  more  nearly 
represents  a  standard  textbook  on  factory  bookkeeping  and 
cost  accounting  than  any  other  published  to  date. 

Albert  Walton. 


Aeroplane  Construction  and  Operation.  Including  Notes  on 
Aeroplane  Design  and  Aerodynamic  Calculation,  Materials, 
Etc.  A  Comprehensive  Illustrated  Manual  of  Instruction  for 
Aeroplane  Constructors,  Aviators,  Aero-Mechanics,  Flight 
Officers  and  Students.  Adapted  Either  for  Schools  or  Home 
Study.  By  John  B.  Rathbun.  Stanton  and  Van  Vliet  Co., 
Chicago,  1918.  Cloth,  5x8  in.,  426  pp.,  illus.,  pi.,  charts, 
diag.,  tables.    $2. 

The  author  has  attempted  to  produce  a  book  standing  be- 
tween the  popular  descriptive  work  and  the  mathematical  en- 
gineering treatise,  which  will  meet  the  needs  of  aviators  and 
airplane  builders.  The  volume  covers  the  subject  concisely  and 
simply  with  the  use  of  only  elementary  mathematics. 

Allen's  Commercial  Organic  Analysis.  A  Treatise  on  The 
Properties,  Modes  of  Assaying,  and  Proximate  Analytical  Ex- 
amination of  the  Various  Organic  Chemicals  and  Products 
Employed  in  the  Arts,  Manufactures,  Medicines,  etc.,  with 
Concise  Methods  for  the  Detection  and  Estimation  of  Their 
Impurities,  Adulterations,  and  Products  of  Decomposition. 
Vol.  IV.  By  the  Editors  and  the  following  Contributors : 
M.  Bennett  Blaekler,  E.  W.  Lewis,  T.  Martin  Lowry,  Ernst 
J.  Parry,  Henry  Lefifmann,  Charles  H.  Lawall.  Fourth  edi- 
tion, entirely  rewritten.  Edited  by  W.  A.  Davis  and  Samuel 
S.  Sadtler.  P.  Blakiston's  Son  &  Co.,  Philadelphia  (copy- 
right 1911,  reprinted  1917).  Cloth.  6x9  in.,  466  pp..  tables. 
$5. 

The  subject  has  been  divided  between  a  number  of  authori- 
ties and  much  new  matter  has  been  included,  so  that  the  volume 
forms  a  convenient  compendium  of  present  knowledge  on  the 
subject. 

Chemical  Control  of  Gas  Manufacture.  Practical  Instruction 
in  Gas  Works  Chemistry  for  Superintendents,  Foremen  and 
Chemists.  Part  I.  Practical  Application.  By  W.  M.  Russell. 
Part  II.  Elementary  Chemical  Theory.  By  F.  Wills.  The 
Gas  Age,  New  York,  1916.  Cloth.  .5  x  S  in.,  152  pp.,  47  illus., 
1  pi.,  18  tables.     $1.50. 

Devoted  to  a  discussion  of  the  methods  for  controlling  gas- 
works processes  by  the  use  of  chemistry,  giving  the  most  recent 
and  reliable  tests  and  analyses  and  explaining  the  methods  used. 
Adapted  to  the  requirements  of  the  men  in  the  smaller  plants. 

The  Design  of  Aeroplanes.  By  Arthur  W.  Judge.  Whittaker 
&  Co.,  New  York,  1917.  Cloth.  6x9  in.,  242  pp.,  90  illus., 
67  tables.     $4. 

This  volume  endeavors  to  fulfill  the  need  for  a  compendium 
in  which  the  principles  underlying  aeroplane  design,  from  the 
standpoint  of  the  mechanical  engineer,  are  concisely  presented 
and  accompanied  by  the  necessarj'  data.  A  small  amount  of 
new  matter  has  been  inserted  in  this  edition,  typographical 
errors  have  been  corrected  and  a  chapter  on  fuselage  design 
and  construction  added.     Contains  a  bibliography. 

Electrical  Phenomena  in  Parallel  Conductors.  Vol.  I. 
Elements  of  Transmission.  By  Frederick  Eugene  Pernot. 
First  edition.  John  Wiley  &  Sons,  Inc.,  New  York,  1918. 
Cloth,  6x9  in.,  332  pp.,  82  illus..  35  tables.     $4. 

Gives  the  mathematical  developments  leading  to  solutions 
for  a  number  of  problems  arising  La  connection  with  the  trans- 
mission of  electrical  energy  over  metallic  circuits.  Deals  with 
continuously  alternating-current  phenomena  only  and  is  in- 
tended to  sei-ve  as  an  introduction  to  subsequent  volumes  deal- 
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ing  with  specialized  forms  of  electrical  transmission.     There 
is  an  appendix  containing  formulae  and  tables. 

Electbicai,  Looking.  By  James  Anderson.  Simmons-Boardman 
Publishing  Co.,  New  York  (copyright,  1918).  6x9  in.,  219 
pp.,  210illus.     $2. 

Describes  in  detail  the  various  methods  for  the  supplementary 
protection  of  a  system  of  interlocking  switches,  the  apparatus 
used,  methods  of  wiring,  etc.  Portions  of  the  book  appeared 
in  the  Railway  Signal  Engineer. 

A  Handbook  op  Briquetting.  By  G.  Franke,  translated  by  Fred 
C.  A.  H.  Lantsberry.  Vol.  II.  Briquetting  of  Ores,  Metal- 
lurgical Products,  Metal  Swarf  and  Similar  Materials,  In- 
cluding Agglomeration.  J.  B.  Lippincott  Co.,  Philadelphia, 
1918.     Cloth,  6x9  in.,  214  pp.,  79  illus.,  4  folded  pi.,  14  tables. 

Describes  the  various  materials  briquetted,  methods  of  bri- 
quetting and  agglomeration,  preparation  of  material,  compres- 
sion and  subsequent  treatment  of  briquets.  A  number  of 
complete  briquetting  and  agglomeration  plants  in  Germany 
and  Austria  are  shown  in  detail.  Appendices  to  vols.  1  and  2 
are  included. 

Handbook  of  Mathematics  for  Engineers.  By  Edward  V. 
Huntington,  with  Tables  of  Weights  and  Measures  by  Louis 
A.  Fischer.  Reprint  of  Sections  1  and  2  of  L.  S.  Marks's 
Mechanical  Engineers'  Handbook.  First  edition.  McGraw- 
Hill  Book  Co.,  Inc..  New  York,  1918.  Flexible  cloth,  5x7  in., 
191   pp.,   illustrated,   tables. 

Designed  to  supply  in  compact  form,  accurate  statements 
of  those  facts  and  foi-mulfe  of  pure  mathematics  which  are 
most  likely  to  be  of  use  to  the  worker  in  applied  mathematics. 

How  Wooden  Ships  Are  Built.  A  Practical  Treatise  on  Modem 
American  Wooden  Ship  Construction  with  a  Supplement  on 
Laying  Off  Wooden  Vessels.  By  H.  Cole  Estep.  The  Peuton 
Publishing  Co..  Cleveland.  1918.  Cloth,  9  x  12  in.,  101  pp., 
201  illus..  6  tables. 

This  book  is  a  revised  publication  of  a  series  of  articles  that 
appeared  in  The  Marine  Review.  It  deals  with  methods  of 
construction  rather  than  with  ship  design  and  is  intended  for 
shipbuilders  rather  than  for  naval  architects.  A  supplement 
on  methods  of  laying  down  wooden  ships  is  included. 

Hydraulic  and  Placer  Mining.  By  Eugene  B.  Wilson.  Third 
edition,  thoroughly  revised.  John  Wiley  &  Sons.,  Inc.,  New 
York,  1918.  Cloth.  5x8  in.,  425  pp.,  95  illus.,  1  pi.,  20  tables. 
$3. 

The  third  edition  contains  much  additional  information  in- 
tended to  bring  the  work  up  abreast  of  the  latest  improvements 
in  this  industry.  The  book  is  designed  to  appeal  not  only  to 
those  actually  engaged  in  placer  mining,  but  also  to  those  who 
wish  to  get  the  latest  ideas  on  the  subject. 

Municipal  Housecleaning.  The  Methods  and  Experiences  of 
American  Cities  in  Collecting  and  Disposing  of  their  Municipal 
Wastes — Ashes,  Rubbish,  Garbage,  Manure,  Sewage,  and 
Street  Refuse.  By  William  Parr  Capes  and  Jeanne  Daniels 
Carpenter,  with  an  introduction  by  Cornelius  F.  Buns.  E. 
P.  Dutton  &  Co.,  New  York.  1918.  Cloth,  6  x  10  in.,  232  pp., 
16  tables  (2  folded).    $6. 

Designed  to  furnish  the  information  needed  by  those  who 
are  interested  in  the  problems  of  the  collection,  care  and  dis- 
posal of  municipal  wastes.  Also  takes  up  the  need  for  more 
eflScient  management  and  for  the  development  of  revenue-pro- 
ducing by-products.  Intended  to  help  public  ofiicials  in  select- 
ing and  operating  the  system  best  adapted  to  local  conditions, 
and  also  to  serve  as  a  guide  to  the  layman  who  wishes  to  in- 
form himself  about  the  methods  of  municipal  housecleaning. 


Ports  and  Terminal  Facilities.  By  Roy  S.  MacElwee.  First 
edition.  McGraw-Hill  Book  Co.,  Inc.,  New  York,  1918.  Cloth, 
6x9  in..  315  pp.,  118  illus.,  1  folded  map,  17  tables.    $3. 

Contents:  The  Nature  of  the  Problem,  The  Relative  Im- 
portance and  Physical  Characteristics  of  the  World's  Leading 
Ports,  General  Characteristics  of  a  Well-Coordinated  Seaport, 
Port  Competition  for  Rail  and  Maritime  Freight,  The  Harbor 
Belt  Railway  and  Competition  at  the  Terminals,  Lighterage, 
Cartage,  Drays  and  Motor  Trucks,  Piers,  Wharves  and  Quays, 
Wharf  Equipment,  Cargo  Transfer  and  Handling,  Shed 
Equipment,  The  Warehouse,  Standard  Package  or  Specialized 
Freight,  Bulk  Freight,  Inland  Waterways  and  the  Seaport, 
The  Industrial  Harbor  and  Upland  Development,  The  Free 
Port  as  an  Institution,  The  Processes  By  Which  the  Free  Ports 
of  Hamburg  and  Bremen  Were  Created,  BigUography. 

A  revision  of  the  material  used  in  a  course  of  lectures  at  the 
School  of  Business,  Columbia  University.  Discusses  some  of 
the  engineering  and  economic  factors  which  determine  the  suc- 
cess or  failure  of  a  port. 

Standard  Cotton  Mill  Practice  and  Equipment.  With  Classi- 
fied Buyer's  Index.  Published  Annually  by  The  National 
As.sociation  of  Cotton  Manufacturers,  Boston,  1918.  Cloth, 
6x9  in.,  203  pp.,  illus.,  tables.     $1.50. 

An  annual  encyclopedia,  containing  economic  trade  and  en- 
gineering data  of  interest  to  miU  executives.  Contains  also  a 
classified  directory  of  manufacturers  of  cotton-mill  supplies 
and  equipment. 

Steam  Engines.  A  Thorough  and  Practical  Presentation  of 
Modern  Steam  Engine  Practice.  By  Llewellyn  V.  Ludy. 
American  Technical  Society,  Chicago,  1917.  6x8  in..  192 
pp.,  103  illus.,  1  pi.,  8  tables.     $1. 

Treats  of  the  theory  and  construction  of  various  types  of 
steam  engines,  and  of  their  purchase,  operation  and  testing. 
A  non-mathematical  treatise  intended  for  stationary  engineers 
and  particularly  adapted  for  home  study. 

Storrs.  a  Handbook  for  the  Use  of  Those  Interested  in  the  Con- 
struction of  Short-Span  Bridges.  By  John  W.  and  Edward  D. 
Storrs.  Published  by  the  authors.  Concord,  N.  H.,  1918. 
Flexible  cloth,  4x7  in.,  40  illus.,  20  tables.     $1. 

A  small  pocketbook  containing  designs  and  methods  of  con- 
struction of  small  highway  bridges,  culverts,  etc.  Intended  to 
assist  men  without  engineering  training  in  the  construction  of 
such  structures. 

Uniform  Cost  Accounting  for  Steel  Furniture  Industry. 
Compiled  by  Erich  W.  Kath.  The  National  Association  of 
Steel  Furniture  Manufacturers,  Cleveland  (copyright.  1918). 
Cloth,  5x8  in.,  106  pp.,  5  forms. 

The  methods  of  ascertaining  costs  presented  are  the  result 
of  careful  investigation  of  the  conditions  in  different  organiza- 
tions. The  systems  recommended  are  in  accord  with  the  best 
practices  of  accounting  and  can,  with  minor  changes,  be 
adapted  to  the  needs  of  the  various  concerns. 

Water  Rights  Determination.  From  an  Engineering  Stand- 
point. By  Jay  M.  Whitham.  First  edition.  John  Wiley  & 
Sons,  Inc.,  New  York,  1918.  Cloth,  6  x  9  in.,  204  pp.,  tables. 
$2.50. 

Intended  to  assist  an  owner  of  an  indefinite  water  right  in 
determining  the  meaning  of  his  right  as  expressed  in  horse- 
powers, and  the  number  of  cubic  feet  of  water  per  second  to 
which  he  is  entitled.  Gives  citations  from  representative  writ- 
ings and  presents  many  tests  and  power  determinations  used 
by  the  author.     A  bibliography  .is  included. 
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/iV  these  columns  are  inserted  items  concerning  members  of  the  Society  and  their  professional 
activities.  Members  are  always  interested  in  the  doings  of  their  fellow-members,  and  the 
Society  welcomes  notes  from  members  and  concerning  members  for  insertion  in  this  section.  All 
communications  of  personal  notes  should  be  addressed  to  the  Secretary,  and  items  should  be  re- 
ceived by  October  15  in  order  to  appear  in  the  November  issue. 


CHANGES    OF    POSITION 

Philip  D.  Wagoner,  president  of  the  Gen- 
eral Vehicle  Company,  Long  Island  City,  N.  Y., 
has  assumed  similar  duties  with  the  Elliott- 
Fisher  Company,   Harrisburg,   Pa. 

Heneik  Geegkr  has  accepted  a  position  as 
assistant  engineer  in  the  engineering  section 
of  the  Division  of  Steel  Ship  Construction  of 
the  Emergency  Fleet  Corporation,  Philadelphia, 
Pa.  He  was  formerly  affiliated  with  the  Pres- 
cott  Company,  Menominee,  Mich. 

George  S.  Wheatlet  has  assumed  the  duties 
of  efficiency  engineer,  Midvale  Steel  and  Ord- 
nance Company,  Coatesville,  Pa.  He  was  until 
recently  secretary  to  the  vice-president  of  the 
Midvale  Steel  Company,  Philadelphia,  Pa. 

Frank  G.  Frost,  formerly  general  superin- 
tendent of  the  Houston  Lighting  and  Power 
Company,  Houston,  Tex.,  has  accepted  the  posi- 
tion of  superintendent  of  power  for  the  New 
Orleans  Railway  and  Light  Company,  New 
Orleans,  La.  Both  of  these  companies  are  sub- 
sidiaries of  the  American  Cities  Companies. 

Ralph  Earl,  formerly  associated  with  Mor- 
ris Knowles,  Inc.,  Pittsburgh,  Pa.,  in  the 
capacity  of  assistant  engineer,  has  become  con- 
nected with  the  Water  Purification  Board,  Sew- 
erage and  Water  Board,  New  Orleans,  La. 

Leland  G.  Knapp,  until  recently  affiliated 
with  the  Harsh  and  Chapline  Shoe  Company, 
Milwaukee,  Wis.,  as  efficiency  engineer,  has  en- 
tered the  employ  of  the  Wisconsin  Motor  and 
Manufacturing  Company,  of  the  same  city. 

John  B.  Wilkinson  has  become  identified 
with  the  Federal  Dyestuff  and  Chemical  Cor- 
poration, Kingsport,  Tenn.,  in  the  capacity  of 
superintendent  of  heat,  light  and  power,  lie 
was  formerly  draftsman  with  the  Nordberg 
Manufacturing  Company,  East  Milwaukee,  Wis. 

E.  T.  Spidy,  formerly  production  engineer, 
Canadian  Ingersoll-Rand  Company,  Sberbrooke, 
Canada,  has  accepted  a  similar  position  with 
the  Canadian  Pacific  Railway  Company,  Angus 
Shops,  Montreal,  Canada. 

Douglas  K.  Warner,  efficiency  engineer,  New 
Departure    Manufacturing    Company,    Burdett. 
N.    Y.,    has    become    connected    with    the    SheJ 
field    Scientific    School,    Yale    University,    New 
Haven,  Conn. 

JiLES  W.  Haney  has  accepted  the  position  of 
assistant  professor  of  mechanical  engineering, 
University  of  Nebraska,  Lincoln,  Neb.  He  was 
formerly  affiliated  with  the  experimental  en- 
gineering department  of  Pennsylvania  State 
College,  State  College,  Pa. 

Grant  E.  Forbush  has  resigned  his  position 
as  instructor  in  industrial  engineering  at  Penn- 
sylvania State  College,  State  College,  Pa.,  and 
has  accepted  the  position  of  mechanical  en- 
gineer with  the  Fatnir  Bearing  Company.  New 
Britain,  Conn. 

E.  J.  Heinen,  formerly  with  the  Strong  and 
Scott  Company",  Minneapolis,  Minn.,  is  now  effi- 
ciency engineer  with  the  Minneapolis  General 
Electric  Company. 

Charles  J.  Simeon,  formerly  with  the  Cur- 
tlss  Aeroplane  Company,  Buffalo,  N.  Y.,  has  ac- 
cepted the  position  of  employment  manager 
with  the  Morgan  Construction  Company, 
Worcester,  Mass. 

F.  W.  Shumard,  equipment  and  production 
engineer  at  the  Utica,  N.  Y.,  plant  of  the  Sav- 
age Arms  Corporation,  has  accepted  a  similar 
position  in  Washington,  D.  C,  in  the  main- 
tenance division  of  the  Motor  Transport  Corps. 


Norman  G.  Hardy  has  become  afflliated  with 
the  old  Hickory  Powder  Plant,  Jackson- 
ville, Tenn.  He  was  formerly  connected  with 
the  .\rizona  Copper  Company,  Clifton,  Ariz.,  as 
superintendent  of  power. 

Hugo  R.  Pacsin  has  resigned  his  position  as 
superintendent,  E.  W.  Bliss  Company,  Brooklyn, 
N.  Y.,  to  take  a  position  as  production  man- 
ager. Metropolitan  Engineering  Company, 
Brooklyn,  N.  Y.,  on  a  trench-warfare  contract 
for  the  United  States  Government. 

Francis  J.  McGrail,  formerly  foundry  su- 
perintendent, Struthers-Wells  Company,  Tona- 
wanda.  N.  Y.,  is  now  in  the  employ  of  the 
Walker  Foundry  Company,  Erie,  Pa.,  in  the 
capacity  of  general  superintendent. 

George  D.  Reynolds  has  resigned  his  posi- 
tion as  machine  designer  at  Edgewood  Arsenal, 
Baltimore,  Md.,  to  accept  the  position  of  works 
manager  of  the  Quickwork  Company,  St.  Marys, 
Ohio,  manufacturers  of  rotar.v  shears,  sheet 
and  plate  metal  working  machinery,  etc. 

Conrad  H.  Rapp,  formerly  associated  with 
Hoggson  Brothers,  New  York,  as  assistant  man- 
ager, designing  and  engineering  department, 
has  assumed  the  duties  of  project  manager, 
Bureau  of  Industrial  Housing,  officially  the 
U.  S.  Housing  Corporation. 

Herbert  D.  Mozeen  has  severed  his  connec- 
tion with  the  Syracuse  Supply  Company,  Syra- 
cuse, N.  Y.,  and  has  become  identified  with  the 
Bureau  of  Aircraft  Production,  Dayton.  Ohio. 

Frank  L.  Glynn,  formerly  associated  with 
the  Curtiss  Aeroplane  and  Motor  Corporation, 
Buffalo,  N.  Y.,  has  accepted  the  position  of  su- 
perintendent of  the  Training  Department,  Ord- 
nance Department,  Production  Division,  Phila- 
delphia, Pa. 

Frank  Sawfokd,  until  recently  chief  en- 
gineer, electrical  and  mechanical  operations. 
Canadian  Collieries,  Union  Bay,  B.  C.  Canada, 
lias  become  affiliated  with  the  Taylor  Engineer- 
ing Company,   Ltd.,   Vancouver,  B.  C,   Canada. 

-Arthur  B.  Coates  has  resigned  the  position 
of  instructor  in  mechanical  engineering  at  the 
University  of  Idaho,  Moscow,  Idaho,  and  has 
become  connected  with  the  experimental  en- 
gineering department  of  the  Ford  Motor  Com- 
pany, Detroit,  Mich. 

Walter  F.  Jay  has  resigned  his  position  as 
\A'orks  manager  of  the  Power  Specialty  Com- 
pany, Dansville,  N.  Y..  after  an  association  of 
1.3  years,  to  accept  the  position  of  production 
engineer.  Production  Division,  War  Department. 
Rochester  District  Ordnance  office. 

Walter  E.  Wollheim  has  severed  his  con- 
nection with  the  engineering  department  of 
the  Nathan  Manufacturing  Company,  Flushing. 
L.  I.,  to  assume  the  duties  of  president  and 
mechanical  engineer  of  the  Alloy  Foundry  and 
Machine  Corporation  of  New   Rochelle,   N.   Y. 

William  W.  Conner,  formerly  with  the 
engineering  department  of  the  Eastman  Kodak 
Company,  Rochester,  N.  Y.,  has  accepted  a 
position  as  power  superintendent  at  the 
Chrome,  N.  J.,  plant  of  the  U.  S.  Metals  Re- 
fining Company. 

.\rthcr  J.  Coldwell,  formerly  superintend- 
ent of  the  Coldwell  Lawn  Mower  Company. 
Newburgb,  N.  Y..  has  assumed  the  position  of 
production  engineer.  Ordnance  Department, 
U.  S.  A.,  New  Y'ork. 

R.  H.  RoBiNso.N,  until  recently  superintend- 
ent of  the  metal  division  of  the  Standard  Air- 
craft Corporation,  Elizabeth,  N.  J.,  has  become 
associated    with    the   Land    Products   Company, 
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Whitestone,  L.  I.,  N.  Y.,  manufacturers  of  air- 
craft propellers,  in  the  capacity  of  production 
manager. 

Alexander  Vallance  has  become  connected 
with  the  shell  department  of  the  American  Ma- 
chine and  Manufacturing  Company,  of  Atlanta, 
Ga.  He  was  formerly  assistant  professor  of 
experimental  engineering,  Georgia  School  of 
Technology,  .\tlanta,  Ga. 

Albert  P.  Leonard,  assistant  chief  engi- 
neer, Honolulu  Iron  Works  Company,  New 
York,  has  become  afflliated  with  the  engineer- 
ing division  of  the  Bureau  of  Aircraft  Produc- 
tion, Dayton,  Ohio. 

Gilbert  R.  Haigh  has  taken  up  work  in  the 
U.  S.  Ordnance  Department,  as  supervisor  of 
production  in  the  Saginiiw,  Mich,  district.  He 
was  formerly  connected  with  the  Wilt  Engi- 
neering Company,  Detroit,  Mich.,  In  the  capac- 
ity  of   production   engineer. 


ANNOUNCEMENTS 

W.  J.  Schlacks,  formerly  general  manager 
of  McCord  and  Company,  Chicago,  111.,  an- 
nounces that  he  has  purchased  the  McCord 
locomotive  lubricator  and  has  incorporated  the 
Locomotive  Lubricator  Company  for  the  manu- 
facture and  sale  of  the  Schlacks  system  of  loco- 
motive force-feed  lubrication. 

William  P.  Bixby  has  become  affiliated  with 
the  Blaw-Know  Company,  Pittsburgh,  Pa. 

Elmo  J.  Miller,  consulting  engineer,  of 
Santiago,  Cuba,  has  assumed  the  position  of 
general  manager,  Compaiiie  .'izucarera  Oriente, 
Xavier,  Oriente,  Cuba. 

David  F.  Atkins  has  become  associated  with 
the  Lord  Electric  and  Lord  Construction  Com- 
panies, New  York,  in  the  capacity  of  mechanical 
engineer. 

F.  H.  Rosencrants  has  accepted  the  posi- 
tion of  mechanical  equipment  inspector,  Amer- 
ican International  Shipbuilding  Corporation, 
Hog  Island,  Pa. 

John  G.  Schabert  has  been  promoted  to  the 
position  of  assistant  chief  engineer  of  the 
Colt's  Patent  Fire  .\rms  Manufacturing  Com- 
pany, Hartford,  Conn. 

E.  L.  Consoliver  has  been  engaged  in  army 
training  work  since  April  8,  as  chief  instructor 
in  the  starting,  lighting  and  ignition  division  in 
the  University  of  Wisconsin  Army  School  for 
Automoble  Mechanics,  organizing  the  work  of 
this  department.  Since  May,  1916,  Professor 
Consoliver  has  been  acting  head  of  the  mechan- 
ical engineering  department,  in  the  absence  of 
B.  G.  Elliott,  retaining,  however,  bis  connec- 
tion with  the  University  Extension  Division. 
On  July  1  his  title  was  officially  changed  to 
assistant  professor  of  mechanical  engineering. 
University  Extension  Division,  University  of 
Wisconsin. 

R.  S.  Wilbur  has  assumed  the  duties  of  as- 
sistant professor  of  mechanical  engineering, 
Lafayette  College,  Easton,  Pa. 

Daniel  W.  Miller,  of  the  Vacuum  Oil  Co., 
Minneapolis,  Minn.,  has  recently  been  made  a 
special  representative  of  the  company,  with  of- 
fices at  Chicago. 

.^..  O.  GuSTAFSON  is  employed  as  chi-iker  in 
the  engineering  department  of  the  Liberty  Ord- 
nance Plant,  -American  Can  Company,  Bridge- 
port, Conn. 

George  H.  Berge,  formerly  manager  of  Mur- 
phy Iron  Works,  Boston  ofBce,  has  succeeded 
the  late  M.  C.  Huyette,  of  the  Buffalo  office, 
and  is  now  district  manager  for  that  territory. 


EMPLOYMENT  BULLETIN 

^T^HE  SECRETARY  considers  it  a  special  obligation  and  pleasant  duty  to  make  the  office  of  the 
-*  Society  the  medium  for  assisting  members  to  secure  positions,  by  putting  them  in  touch  with 
special  opportunities  for  which  their  training  and  experience  qualify  them,  and  for  helping  any 
one  desiring  engineering  services.     The  Society  acts    only   as   a   clearing   house   in  these   matters. 


GOVERNMENT  POSITIONS 

stamps  should  be  inclosed  for  transmittal  of 
applications  to  advertisers ;  non-members 
should  accompKiny  applications  with  a  letter  of 
rejerence  or  introductiori  from  a  member;  such 
ref&rence  letter  irill  be  filed  uith  the  Society 
records. 

MECHANICAL  ENGINEERS  for  Inspection 
Division  of  Ordnance  Department ;  botli 
younger  and  older  men  desired.     0603. 

MARINE  ARCHITECTS,  MARINE  ENGI- 
NEERS, HULL  AND  ENGINE  DRAFTSMEN 
and  other  teclinically  trained  men  for  lead- 
ing shipyards.  Several  yards  are  using  civil, 
electrical,  and  mechanical  engineers  for  con- 
struction of  hulls  or  mechinery  equipment, 
and  this  field  of  construction  offers  excellent 
opportunity  for  technically  trained  men. 
0597. 

FUEL  ADMINISTRATION  desires  volunteers 
for  engineering  committees  in  the  following 
counties  in  New  York  State  :  Wyoming  and 
Orleans,  near  Buffalo  ;  Livingston,  Allegany, 
Ontario  and  Wayne,  near  Rochester :  Frank- 
lin and  Lewis,  near  Watertown ;  Herkimer, 
Otsego  and  Delaware,  near  Utica  :  Hamilton, 
Greene,  Ulster,  Sullivan  and  Orange,  near 
Schenectady  ;  Saratoga,  Warren,  Essex,  Clin- 
ton, Washington,  Columbia,  Dutchess  and 
Putnam,  near  Albany. 

Also  a  real  power-plant  engineer  to  assist 
in  checking  up  the  questionnaires  now  being 
sent  out.     0659. 

FUEL  ADMINISTRATION  desires  volunteers 
among  tbe  older  men  for  office  duties,  meet- 
ing men.  handling  correspondence,  etc.  Lo- 
cation,  New  York  office.     0598. 

PRODUCTION  EXPERTS.  Mechanical  engi- 
neers qualified  as  production  experts  for  em- 
ployment ill  district  which  extends  from  the 
southern  portions  of  Ohio  and  Indiana  to  the 
Gulf  of  Mexico.  Duties  are  to  supervise  the 
production  of  ordnance  work  at  various 
plants  engaged  on  Government  contracts,  and 
especially  to  speed  up  production  wherever 
possible.  Applicants  should  be  mechanical 
engineers  of  thorough  training  and  broad  ex- 
perience, who  have  an  earning  capacity  of 
from  $.:5000  a  .year  upward.  Positions  re- 
quire thorough  business  ability  as  well  as 
technical  knowledge.  No  one  who  is  engaged 
directly  on  Government  contracts  can  be 
employed.  Maximum  salary.  $3600  per 
annum.     0658. 

TECHNICAL  GRADUATE,  about  28  years  of 
age,  who  has  had  some  experience  in  install- 
ing office  and  shop  systems ;  man  who  is 
physically  unfit  for  military  service  or  who 
has  been  placed  in  the  limited  service :  one 
with  initiative  and  the  ability  to  get  results 
preferred,  even  if  with  no  previous  experience 
in  the  work  above  named.  Location  Massa- 
chusetts.    05S6. 

ENGINEERS  for  special  investigation  work, 
familiar  with  general  shop  practice.  Some 
technical  education.  Location  Government 
plant  on   Long  Island.     0602. 

COST  AND  TIME-STUDY  ENGINEERS,  con- 
versant with  up-to-date  shop  methods. 
Location  Government  plant  on  Long  Island. 
0634. 

THE  U.  S.  NAVY  OAS  ENGINE  SCHOOL, 
Columbia  University,  is  desirous  of  obtaining 
names  and  addresses  of  men  willing  to  enroll 
for  training  for  the  positions  of  chief  engi- 
neer, warrant  machinists  and  chief  machinist 
mates  on  board  the  new   submarines  of  the 


U.  S.  navy.  Applicants  must  be  men  who 
have  had  extended  experience  in  the  opera- 
tion of  Diesel  or  other  heavy-oil  engines.  an<l 
are  fully  capable  of  taking  charge  of  Diesel 
engines,  making  ordinary  repairs,  foreseeing 
trouble,  and  maintaining  the  engines  in  effi- 
cient operation.  Applicants  should  be 
between  the  ages  of  21  and  35,  but  applica- 
tions of  men  up  to  40,  if  exceptionally  well 
qualified,  will  be  considered.  The  pay  is  at- 
tractive and  the  several  months'  training  is 
most    advantageous   for   future   work,      ii  ii;4. 


CIVILIAN  POSITIONS 

FIELD  SECRET.\RY  for  engineering  organiza- 
tion work.  Must  be  able  to  meet  engineers 
and  business  men  and  secure  their  coopera- 
tion. Engineering  and  executive  experience, 
tact  and  judgment  are  essential.  Salary 
$200  to  $250  per  month,  with  exceptional 
opportunity.  State  draft  classification.  K. 
0604. 

HIGH-GRADE  FOUNDRYMAN,  capable  of 
taking  full  charge  of  foundry  department 
with  a  melting  capacity  of  approximately  150 
tons  a  day  ;  not  only  a  practical  foundryman, 
but  one  who  understands  the  theoretical  side 
of  foundry  work,  has  wide  experience  in  the 
production  of  both  small  and  heavy  castings, 
and  possesses  the  necessary  executive  qualifi- 
cations to  enable  him  to  efficiently  supervise 
actual  production  work  in  his  department. 
Location    Ohio.      J-0604. 

INSTRUCTOR  IN  MECHANICAL  ENGINEER- 
ING. Position  pays  a  salary  of  $1600  a  year 
and  allows  three  months'  vacation  with  pay. 
Work  to  begin  September  15,  1918.  Location 
Louisiana.     J-0605. 

GRADUATE  MECHANICAL  ENGINEER  for  a 
position  leading  up  to  chief  engineer.  Should 
have  had  five  to  ten  years'  experience  in  en- 
gineering department  of  a  steel  plant.  Send 
r^sum^  of  education,  experience  and  salary. 
Interview  will  be  necessary.  Location  Penn- 
sylvania.    J-0606. 

ASSOCIATE  PROFESSOR  OF  MECHANICAL 
ENGINEERING  in  an  eastern  university,  to 
have  charge  of  classes  in  machine  design 
and  allied  subjects  ;  teaching  and  practical 
experience  necessary.  Engagement  to  begin 
October  1.     J-0607. 

PRODUCTION  ENGINEER  to  take  charge  of 
cost-reduction  work  in  Canadian  shop  manu- 
facturing air  compressors,  rock  drills  and 
other  lines.  Gantt  system  preferred.  State 
age,  experience  and  salary  expected. 
J-0608. 

ASSISTANT  TO  CONSULTING  ENGINEER 
for  a  large,  nationally  known  manufacturing 
concern.  Young  man  wanted  with  college 
training  in  mechanical  engineering  and  who 
is  in  deferred  classification  under  Selective 
Service  Act.  Experience  in  heating  and 
power-plant  engineering  desirable.  Work  di- 
rectl.v  connected  with  the  war,  as  company 
is  over  75  per  cent,  engaged  on  Government 
work.  Position  permanent,  with  excellent 
opportunities  for  advancement.  Location 
New  York  City.  Apply  by  letter,  outlining 
experience  and  stating  salary  expected. 
J-0609. 

VOUNG  MEN  OF  COLLEGE  EDUCATION  and 
some  ability  and  training  in  research  work. 
Experience  in  particular  line  not  required, 
but  a  good  measure  of  common  sense  and 
originality  will  be  at  a  premium.  Pay  $150 
to   $200   per   month    or   more   for   a    man    of 
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undoubted     ability.      Headquarters     Elastern 
New  Jersey.     Apply  by  letter.     J-0610. 

S.\LES  ENGINEER  of  experience  for  position 
of  sales  manager.  Must  be  good  executive, 
thoroughly  familiar  with  modern  sales  meth- 
ods and  experienced  in  power-plant  and  com- 
bustion engineering.  Location  Middle  West. 
J-0611. 

TECHNICAL  GRADUATES  specializing  in 
power-plant  and  combustion  engineering 
wanted  as  sales  engineers.  Must  have  good 
address  and  be  either  experienced  salesmen 
or  prepared  to  take  course  of  training.  Splen- 
did opportunities  to  men  possessing  neces- 
sary qualifications.  Location  Middle  West. 
J-0612. 

STOUNG  MAN  to  teach  the  elementary  portion 
of  mathematics  and  physics  for  the  coming 
year,  beginning  September  17.  Salary  $800 
to  $1,000.  College  in  New  York  State. 
J-0613. 

STEAM-ENGINE  DESIGNER.  Man  with  broad 
experience  in  the  design  of  tow-boat  and 
marine  engines.  Give  full  details  of  experi- 
ence, age  and  salary.  Good  opportunity  for 
high-grade  man.  Apply  by  letter.  Location 
Pennsylvania.     J-0614. 

INSTRUCTORS.  Salary  $1500  or  $1600.  Lo- 
cation Philadelphia.     J-0615. 

CHIEF  DRAFTSMAN  with  executive  ability, 
capable  designer,  competent  to  supervise  or- 
dering of  materials  and  with  capacity  for 
details.  Experience  in  general  machine  de- 
sign, structural  steel  and  electrical  machin- 
ery. Salary  $300.  Location  New  York  City. 
J-0618. 

rOUNG  MECHANICAL  ENGINEER  to  do 
drafting :  one  with  some  experience  in  fac- 
tory construction  work.  $35  to  $40  a  week. 
Location  Newark.  N.  J.     J-0622. 

MECHANICAL  ENGINEERS.  Corporation  d.. 
ing  a  large  percentage  of  Government  work 
needs  services  of  two  engineers,  preferably 
college  graduates.  In  addition  to  mechanical 
engineering  experience  should  have  experi- 
ence in  scientific-management  methtids  to 
direct  and  superintend  a  department  for 
manufacturing,  estimating  and  general  in- 
vestigation matters.  Opportunity  for  the 
future  is  assured.  In  reply  state  age,  nation- 
ality, references  and  present  salary. 
J-0623. 

TECHNICAL  CORRESPONDENT.  Man  if  pos- 
sible not  subject  to  draft,  owing  to  physical 
reasons  or  on  account  of  age,  capable  of  tak- 
ing charge  of  technical  correspondence.  Bos- 
ton concern.     J-0624. 

INSTRUCTOR  IN  MECHANICAL  ENGINEER- 
ING for  University  of  Cincinnati.     J-0625. 

HIGH-GRADE  EMPLOYMENT  MANAGER. 
Man  with  college  education,  some  employ- 
ment experience,  initiative  and  aggressive, 
capable  of  taking  hold  of  an  employment 
organization  and  developing  it  to  meet  the 
exacting  requirements  of  the  present  day ; 
capable  of  influencing  men  and  women  work- 
ers by  pleasant  personality,  fairness  and 
ability  to  get  things  done  on  time  and  in  the 
right  way.  Salary  $200  to  $250  per  month. 
State  age,  education,  experience  and  names 
of  last  three  employers,  with  the  length  of 
service  in  each  case,  as  well  as  responsibility 
assumed.  Appreciate  photograph.  Address  L, 
W.  Wallace,  Assistant  General  Manager, 
Personal.     J-0626. 


October 
1918 


SOCIETY  AFFAIRS 


KATE-SETTING  AND  TIME-STUDY  WORK. 
Salary  $35  to  $40  a  week,  depending  entirely 
on  the  man.     J-0027. 

DRAFTSMAN  in  contractor's  office.  Must  be 
thoroughly  experienced  in  conveying  systems 
foi  boiler  houses,  ground  storage  plants,  lu 
comotive  coaling  stations,  etc.,  and  familiar 
with  structural  steel.  Permanent  position, 
good  salary  and  opportunity  for  advance- 
ment to  right  man.  State  salary  desired  and 
complete  experience.  Apply  by  letter.  Loca- 
tion   Puilauelpuia.    Pa.      J-UUiS. 

DRAFT;>M.\N.  Competent  designer  and  de 
taller.  Man  experienced  in  .stationary 
boiler  and  power-plant  work.  Steady  posi- 
tion and  good  salary.  Location  New  York. 
Give  age,  experience,  references  and  military 
status.     J-0629. 

INSTRUCTOR  IN  MECHANICAL  ENGINEER- 
ING in  well-known  university  in  Maryland. 
College  graduate  with  some  experience  in 
machine  design  and  experimental  engineer- 
ing preferred.  Salary  $1700  or  more,  de- 
pending upon  man  engaged  and  the  number 
of  courses  arranged  tor  him  to  teach.    J-0635. 

ESTIM.\TING  .\ND  SALES  ENGINEER. 
Large  manufacturing  company  producing  a 
complete  line  of  mining  machinery  has  open- 
ing tor  graduate  mechanical  engineer  to  as- 
sist in  estimating,  ultimately  becoming  sales 
engineer.  Must  ''e  draft-exempt.  Reply  by 
letter.     J-0636. 

DRAFTSMAN — DESHiNER.  Man  .■xpericnced 
on  automatic  machinery  for  largo  manu- 
facturing plant  doing  Government  work. 
Permanent  position.  State  age,  education, 
previous  experience,  salary  desired,  etc.  Lo- 
cation   Cleveland.    Ohio.      J-0637. 

MECHANICAL  DRAFTSMAN,  preferably  one 
with  experience  in  the  design  of  bii;h-  or  low- 
pressure  air  compressors,  marine  or  high- 
speed engines.  Permanent  position.  Loca- 
tion Connecticut,  within  50  miles  of  New 
York  City.  Salary  depends  on  past  experi- 
ence.     J-0639. 

DR.\FTSMEN.  Plant-layout  men  tor  general 
lines  with  knowledge  of  building  construc- 
tion and  equipment.  Position  in  Georgia. 
J-0li4n. 

ESTIMATING  ENGINEER,  experienced  in  the 
purchasing  line.  Applicant  should  have 
technical  training  and  be  competent  to  esti- 
mate cost  on  c«tnstruction  work  and  mechani- 
cal equipment  such  as  would  be  involved  in 
the  construction  of  water-filtration  plants, 
both  gravity  and  pressure  types.  Location 
New   Jersey.      J-0G42. 

CHIEF  DRAFTSMAN  to  take  charge  of  draft- 
ing room  of  about  120  men  with  company 
engaged  in  design  and  construction  of  b.v- 
product  coke  ovens,  benzol  and  toluol  plants. 
Prefer  man  with  by-product  coke-oven  ex- 
perience, but  will  consider  man  from  other 
line  of  work,  provided  he  has  had  general 
mechanical  engineering  experience  and  pos- 
sesses good  executive  ability.  Must  be  an 
American.  Give  full  particulars  with  appli- 
cation ;  age.  previous  positions  occupied,  etc. 
J-0643. 

SUPERINTENDENT  OF  TOOL  ROOM.  Will 
pay  $5000  to  $6000  a  year  to  the  right  man, 
who  must  be  capable  of  taking  charge  of 
toolmakers.  getting  out  jigs  and  fixtures  ac- 
curately and  in  a  reasonably  quick  time. 
Should  be  fairly  experienced  not  only  in  the 
making  of  tools  and  fixtures,  but  in  the  de- 
sign of  same.  Location  Buffalo,  N.  Y*. 
J-0K44. 

ENGINEER  fully  capable  and  familiar  with 
the  design  and  manufacture  of  small  motors 
not  exceeding  2  hp.     J-0645. 

DR.VFTSMEN  on  power-plant  and  industrial- 
plant  design — not  electrical  men.  Work  is 
indirectly  Government  work,  along  the  lines 
of  fuel  conservation  in  the  New  England 
States.  Also  some  Government  construction 
work.      Headquarters    Connecticut.      J-0646. 


BOILER-ROOM  FOREMAN  to  take  care  of 
10,000  boiler  hp.,  operate  Taylor  stokers  and 
take  care  of  compound  engines.  Salary  about 
$2000.  Location  Staten  Island,  N.  Y. 
J-0647. 

TECHNICAL  GRADUATE  with  practical  ex- 
perience, preferably  including  marine  experi- 
ence, to  take  charge  of  a  night  class  in 
steam-engine  practice.  .  Write,  stating  ex- 
perience.    J-004S. 

TECHNICAL  GRADUATE,  with  practical  ex- 
perience, to  take  charge  of  a  night  class  in 
gas-engine  practice.  Write,  stating  experi- 
ence.    J-0649. 

MACHINERY  DRAFTSMAN  AND  ENGINEER 

capable  of  figuring  stresses  in  all  parts  of 
punching,  shearing,  plate-planing,  bending 
and  rolling  machinery.     J-0650. 

INSTRUCTORS  of  professional  rank  .in  elec- 
trical engineering  and  mechanical  engineer- 
ing, both  positions  connected  with  trainiuir 
of  men  for  Army.  Prefer  men  with  practii-al 
experience  and  will  consider  men  with  no 
previous  experience.  Salary  $2500  or  more 
for  lirst-class  men.  Term  begins  about  Oc- 
tober 1.      J-0651. 

MAN  to  take  charge  of  employment  and  wel- 
fare departments.  Ninety  per  cent.  Govern- 
ment work  and  manufacture  of  automatic 
screw  tools.  $200  to  $250  for  good  man. 
J-0652. 


MEN  AVAILABLE 

Only  mcmhers  of  the  Society  are  listed  vi 
the  published  notices  i«  this  section.  Copy  for 
notices  should  he  on  hand  by  the  12th  of  the 
month,  and  the  form  of  notice  should  he  such 
that  the  initial  urords  indicate  the  cUi.^sifica- 
tion.  Notices  are  not  repeated  in  consecutive 
issues. 

GENERAL  OR  WORKS  MANAGER  of  a  manu- 
facturing concern.  Position  desired  by  a  suc- 
cessful executive  having  extensive  and  excep- 
tional experience  with  high-grade  manufac- 
turing concerns.  Any  firm  needing  a  man  to 
manage,  who  has  learned  how  by  hard  knocks. 
will  be  supplied  complete  record  on  request. 
J-23S. 

STEa:M-TURBINE  specialist.  Mechanical 
engineer,  American,  with  15  years'  experience 
in  U.  S.  and  abroad  in  the  designing,  calcula- 
tion, manufacture,  testing  and  operation  of 
small  and  large  steam  turbines,  desires  per- 
manent position.     J-239. 

FUEL  ENGINEER.  Graduate  mechanical  en- 
gineer, age  35,  with  nine  years'  experience 
in  the  scientific  testing  of  coal  in  all  kinds 
of  industrial  plants,  for  one  of  the  largest 
coal  companies  in  the  Middle  West,  desires 
position  as  combustion  engineer  for  a  large 
user  of  coal  doing  essential  war  work.  At 
present   employed.      J-240. 

MANAGER  OF  MACHINE  WORKS  OR 
SHIPBUILDING  PLANT.  Member,  graduate 
mechanical  engineer,  wants  responsible  ex- 
ecutive position  with  right  concern.  Ex- 
perienced in  progressive  management,  mod- 
ern production,  and  handling  and  develop- 
ing men  ;  familiar  with  ship  work  and  broad 
class  of  engineering.  AU-American,  accurate 
and  thorough,  with  first-class  record  in  both 
design  and  construction  of  special  machin- 
ery, machine-shop  work,  structural  steel, 
power  plants,  piping,  transmission  and  con- 
veying machinery,  and  air  compressors. 
Salary  $7500  to  $9000 ;  only  best  proposi- 
tions considered.     J-241. 

MECHANICAL  ENGINEER.  1917  technical 
graduate,  exempt  from  draft,  with  one 
year's  experience  in  steam-power  plant  in 
construction,  operation  and  maintenance. 
Some  shop  and  electric  railway  equipment 
experience.  Location  around  New  York 
City.     J-242. 

TECHNICAL  GRADUATE.  Age  44  ;  fifteen 
years'  practical  experience,  covering  machine 


shop,  drafting  room,  estimating,  cost  ac- 
counting, rate  setting,  and  modern  shop 
management   along   production   lines.     J-243. 

EXECUTIVE.  Mechanical  and  production  en- 
gineer with  25  years'  wide,  practical  experi- 
ence in  developing,  maintaining,  systemizing 
and  experimenting,  and  in  all  kinds  of  me- 
chanical problems  with  light,  interchange- 
able, high-grade  machinery  and  tool  pro- 
duction.     J-244. 

MANAGER,  EXECUTIVE  ENGINEER.  Me- 
chanical engineer,  technical  graduate  with 
broad  business  and  engineering  experience. 
Has  developed  power  phmt  lor  unit  steam  rail- 
way car  and  designed  vital  parts  that  are 
now  being  used  on  steam  automobiles.  Splen- 
did in  designing  and  construction.  Ample 
references.     J-245. 

FOUNDRY  SUPERINTENDENT.  Member,  at 
present  employed  as  general  superintendent 
of  large  manufacturing  plant,  invites  cor- 
respondence from  employers  who  may  need 
the  services  of  a  high-grade  foundry  execu- 
tive about  December  1.  Practical  molder, 
technically  trained — sti-Cl,  gr,:y  iron,  brass. 
bronzes,  etc.  Desires  position  where  me- 
chanical and  technical  training  combined 
with  a  broad,  practical  experience  in  mod- 
ern shop  methods  will  afford  opportunity  to 
broaden  experience  gained  in  several  large 
corporations  to  better  advantage.  Excellent 
references  from  past  and  present  employers. 
Married;  dependents  (3i:  age  43.  Salary 
not  less  than  $5000.     J-246. 

ENGINEER  open  for  engagement  in  manu- 
facturing or  executive  sales  work.  Would 
make  excellent  assistant  to  general  man- 
ager :  long  experience  in  manufacture  of 
alternating  and  direct-current  motors,  in- 
cluding fractional  hp.  sizes,  and  having  ex- 
ecutive and  sales  experience.     J-247. 

EXECUTIVE,  SUPERINTENDENT,  OR  ME- 
CHANICAL ENGINEER.  American,  38  years 
of  age.  married,  with  a  wide  experience  in 
chemical  plants  and  general  engineering 
work,  covering  maintenance  and  operation 
of  industrial  works.  Can  furnish  highest 
references.  Now  superintendent  of  chemi- 
cal plant  on  Pacific  Coast  with  salary  $4000 
per  year ;  will  consider  making  a  change  if 
suitable  connections  can  be  made.     J-248. 

ENGINEER,  highly  trained,  with  executive  ex- 
perience, desires  position  as  technical  ad- 
viser or  assistant  to  president  or  general 
manager.  Engineering  degrees  from  two 
technical  schools  and  Ph.  D.  from  one  of 
the  great  American  universities.  Specially 
skilled  in  mathematical  physics  and  its  ap- 
plication to  the  solution  of  engineering  prob- 
lems. Twenty-five  years'  experience,  cover- 
ing chemical  and  testing  laboratory  work. 
metallurgical  operation,  design  and  execu- 
tion of  heavy  construction,  water  power  and 
industrial  investigations,  valuation  and  some 
electrical  operation.  Familiar  with  prop- 
erties and  uses  of  most  engineering  mate- 
rials. Unmarried,  physically  sound  and  ac- 
customed to  work  in  emergencies  without  re- 
gard to  hours.  Reads  French  and  Spanish 
readily  and  speaks  some  Spanish.  Last  15 
years  in  consulting  practice.  Prefers  con- 
nection with  interests  developing  large  en- 
terprise. .\meric.in-born  and  of  .\mericau 
parentage.  Will  go  anywhere  in  United 
States,  allied  or  friendly  countries.  Salary 
about  $7500.      J-249. 

MECHANICAL  ENGINEER,  associate  mem- 
ber, desires  executive  position  requiring  thor- 
ough technical  training  and  experience  with 
ability  to  handle  men  and  situations.  Class 
4  of  draft.     J-250. 

MECH.\NICAL  ENGINEER  with  15  years'  ex- 
perience as  machinist,  foreman  and  tool  de- 
signer for  interchangeable  worli  and  steel 
stampings ;  high-grade  technical  and  prac- 
tical executive.  Associate  member,  age  36, 
married,  technical  graduate;  can  develop  au- 
tomatic labor-saving  machinor.v  and  equip 
factory  for  economical  quantity  production. 
Desires  position  as  mechanical  superintend- 
ent with  progressive  concern.     J-251. 
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MECHANICAL  ENGINEER  understamiiug  ma- 
chine and  press  work  desires  responsible  po- 
sition with  a  progressive  tirm.  Experience 
in  office  and  shop.  Successful  record  as  fore- 
man, but  desires  to  advance.  M.  I.  T.  man, 
age  2S,  Class  4  of  draft.  Prefer  location 
in  Connecticut.     J-252. 

CHIEF  ENGINEER  of  medium  machine-build- 
ing plant  wishes  to  connect  with  larger  con- 
cern as  assistant  works  manager  or  assist- 
ant chief  engineer,  chief  draftsman,  or  any 
important  executive  position.  Resourceful, 
rapid  designer,  with  inventive  abilit.v  ;  gradu- 
ate M.  E.  ;  experience  in  factor.v  organization 
and  systematizing  ;  not  afraid  of  long  hours. 
$3000  to  start.     J-253. 

MECHANICAL  ENGINEER.  American,  with 
12  years'  experience  covering  shop,  time 
study,  erection,  design,  sales  and  general 
office,  .^ge  3.5,  married,  technical  graduate. 
Emplo.ved  at  present.  Desires  position  in 
engineering  executive  line  with  responsibil- 
ity. Relations  with  co-workers  invariably 
pleasant  and  successful.  Exemplary  habits 
and  good  health.  Can  report  promptly. 
.T-254. 

MECHANIC-iL-ELECTRICAL  ENGINEER 
with   wide  experience   in   internal-combustion 


engines,  foundry  and  machine-shop  practice 
and  exceptional  executive  ability.  Now  at 
the  head  of  a  very  large  concern.  Speaks 
English,  French  and  Italian  fluently.  Avail- 
able within  a  reasonable  time.  Minimum  sal- 
ary   $4800.      J-255. 

SUPERINTENDENT  OR  WORKS  MANAGER. 
American,  age  43,  with  22  years'  practical 
experience  with  large  organizations  and 
modern  methods  of  operation  in  the  produc- 
tion of  automatic,  semi-automatic  and 
single-purpose  machines,  also  the  economical 
manufacture  of  interchangeable  parts  from 
small  ball  bearings  to  large  machine  tools. 
By  the  proper  use  of  a  good  technical  educa- 
tion, ability  to  handle  all  classes  of  help, 
combined  with  tact  and  common  sense,  have 
been  able  to  successfully  fill  positions  of  ma- 
chinist apprentice,  toolmaker,  general  fore- 
man, chief  draftsman,  superintendent  and 
works  manager.  Two  years  in  charge  of  OOO 
men  on  munitions  and  screw-machine  prod- 
ucts.     Eastern    location   preferred.      J-25C. 

M  E  C  H  -V  NICAL-ELECTRICAL  ENGINEER. 
Designer  and  inventor  of  heavy  motor  control 
devices  in  general  use,  who  is  employed,  but 
inactive    on    account    of    war    conditions,    de- 


sires active  employment  in  development  work 
in  which  experience  and  ingenuity  are  es- 
sential. Special  consideration  will  be  given 
to  openings  likely  to  prove  permanent.  Grad- 
uate of  leading  technical  college,  fully  con- 
versant with  manufacturing :  member  A.  S. 
M.  E.,  associate  member  A.   I.   E.  E.     J-25T, 

WORKS   MANAGER   OR   SUPERINTENDENT 

Position  desired  by  member  successful  in 
general  manufacturing  lines  and  with  broad 
experience  as  executive  in  plants  with  foun- 
dry, pattern,  polishing,  plating  and  machine- 
tool  departments.  Thoroughly  familiar  with 
cost  accounting,  estimating,  stock  control  and 
general  office  routine.  Will  be  available  early 
in  October.      J-2.5S. 

DIESEL  ENGINEER  with  experience  on  sta- 
tionary and  marine  engines  desires  position 
in  this  capacity,  preferably  with  a  concern 
engaged  in  Government  work.  Draft  class  4. 
1-2.19. 

ENGINEER  with  broad  designing  and  produc- 
tion experience  and  six  years  in  charge  of 
design  work  desires  position  as  engineer  or 
chief  draftsman.     .T-2G0. 


CANDIDATES  FOR  MEMBERSHIP 

TO  BE  VOTED  OX  AFTER  OCTOBER  21 


BELOW  is  a  list  of  candidates  who  liave  tiled  applications 
since  the  date  of  the  last  issue  of  The  Journal.  These 
are  classified  according  to  the  grades  for  which  their  ages 
qualify  them,  and  not  with  regard  to  professional  qualifications, 
i.e.,  the  ages  of  those  under  the  first  heading  place  them  under 
either  Member,  Associate  or  Associate-Member,  those  in  the 
next  class  under  Associate  or  Associate-Member,  those  in  the 
third  class  under  Associate-Member  or  Junior,  and  those  in  the 
fourth  under  Junior  grade  only.     Applications  for  change  of 


grading  are  also  posted.  Total  number  of  applications  161. 
The  Membership  Committee,  and  in  turn  the  Council,  urge 
the  members  to  scrutinize  this  list  with  care  and  advise  the 
Secretary  promptly  of  any  objections  to  the  candidates  posted. 
All  correspondence  in  this  regard  is  strictly  confidential.  Un- 
less objection  is  made  to  any  of  the  candidates  by  October  21, 
and  provided  satisfactory  replies  have  been  received  from 
the  required  number  of  references,  they  will  be  balloted  upon 
by  the  Council. 


NOTE.     The  Council  desires  to  impress  upon  applicants  for  membership  that  under  the  present 
national  conditions  the  procedure  of  election  of  members  may  be  slower  than  under  normal  conditions. 


NEW    APPLICATIONS 

rOE    CONSIDERATION     AS     MEMBER,    ASSOCIATE    OK 
ASSOCIATB-M  EMBER 

Alabama 

CUMMINGS,  E.  P.,  Operating  Superintend- 
ent,  -\labama   Power  Co.,  Birmingham 

MUELLER,  Grovee  R.,  Manufacturers' 
Agent  and   Sales  Engineer,        Birmingham 

California 

BOWEN,     Samuel     R.,     Manager,     Oil     Tool 

Dept.,    S.   .\.   Guiberson.  Los  Angeles 

DR.'iKE,  Frank  B.,  President  and  Manager, 

Johnson  Gear  Co.,  San  Francisco 

GRUNDEL,    Irving    G.,    Draftsman,    Union 

Oil   Co..  Oelum 

IRELAND,     Thomas     W.,     Engineer,     Steam 

Heat  Dept.,  Great  Western   Power  Co., 

San  Francisco 

Colorado 

PERSON,      Howard      A.,      Chief      Engineer. 

United   Oil   Co.,  Florence 

WILLIAMSON,    Edward    L.,    President    and 

Manager,  West  Riverside  Canal  Co., 

Riverside 
Connecticut 

MORELAND,    Albert    S.,    General    Foreman, 

Remington  Arms  Co.,  Bridgeport 

RHEAUME,     Herman     C,     Plant    Engineer, 

Stamford   Rolling  Mills  Co.,  Stamford 

SMITH,    Charles    F.,    Engineer,    Remington 

Arms  Manufacturing  Co.,  Bridgeport 

T.VPP.^N.  Dewitt,  .Assistant  Superintendent. 

Veeder  Manufacturing  Co.,  Hartford 

District  of  Columbia 

BYRNE.  Henry  H.,  .Aeronautical  and  Ord- 
nance Patent   Exiiert,   War  Department. 

Washington 


ETTENGER,  Robert  L.,  Consulting  Me- 
rbanical  Engineer,  Southern  Railway 
System,  Washington 

LOWE.  .James  R..  Mechanical  Engineer,  Ord- 
nance  Department,   Enginee'ring  Division, 

Washington 

SNELLING.  Henry  H.,  Engineer  and  Expert. 
Church  and  Church,  Washington 

Illinois 

CHRISTOPHERSEN,  C.  Birger,  Engineer- 
ing Draftsman,  Illinois  Steel  Co., 

So.   Chicago 

McFARLAND,  Owen  D.,  Mechanical  Engi- 
neer, Gayton  &  Cumfer  Mfg.  Co., 

Chicago 

MERRICK,  Wendell  S.,  Captain,  309th 
Engrs.,  S4th  Div.,  U.  S.  A.,  Chicago 

REECB,  Wade  W.,  Chief  Engineer,  Sehulze 
Baking  Company,  Chicago 

Indiana 

IIUTCHCRAFT.  D.  K.,  Vice  President  Indi- 
ana Air  Pump  Co.,  Indianapolis 

Iowa 

SAENGER,  Louis  P.,  General  Superintend- 
ent, Mechanical  Engineer,  Clinton  Sugar 
Relining  Co.,  Clinton 

Maryland 

R.\ril,  .T.  Louis  W.,  Superintendent  and 
Mechanical  Engineer.  E.  J.  Codd  Co., 

Baltimore 

Massachusetts 

M.\H0N.  Thomas.  Foreman  Machinist, 
Becker  Milling  Co.,  Hyde  Park 

R.XNGER,  James  A..  General  Contractor, 

Holyoke 


SHEAK,  Edwin  R.,  charge  of  all  mechan- 
ical operations,  Thomas  G.  Plant  Co., 

Roxbury 
Michigan 

EATON,  Homer  M.,  General  Manager  of 
Gas  Companies  operated  by  W,  E.  Moss  & 
Co.,  Detroit 

G.iRLAND,  Harrison  W.,  President  The  M. 
Garland  Co.,  Bay   City 

KETTLE,  Edgar  U.,  Consulting  and  Re- 
search Engineer,  Grand  Rapids  Veneer 
Works,  Grand  Rapids 

KIEFER,  Edgar  W.,  First  Vice  President, 
Port  Huron  Sulphite  &  Paper  Co., 

Port  Huron 

STANBROUGH.  Duncan  G.,  General  Super- 
intendent, Packard  Motor  Car  Co., 

Detroit 

WILSON,  Charles  B.,  President  and  Gen- 
eral Manager,  Wilson  Foundry  &  Machine 
Co.,  Pontiac 

Minnesota 

MORRIS.  John  E.,  Secretary  and  Treasurer. 
Stacy-Bates  Co.,  Minneapolis 

Nebraska 

ANDERSON,  Augustus  C,  Consulting  En- 
gineer, .\uderson  and  Bennett,  Omaha 

Nevada 

LITTLE,  Robert  E.,  Chief  Draftsman  and 
Assistant  to  Master  Mechanic,  Los  -A.ngeles 
&  Salt  Lake  R.  R.,  Las  Vegas 

New  Jersey 

HORNING.  Maurice  O.,  Engineer.  .Vmerica!i 
Gas  Furnace  Co.,  Elizabeth 

RUSSEN,  FRANK  A.,  Chief  Patternmaker, 
Safety  Car  Heating  &  Lighting  Co., 

Jersey  City 
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TALMAGE,    WALTER    H.,    Mechanical    Engi- 
neer, Tlie  Heller  &  Merz  Co.,  Newark 
TOLFAIR,   William    D.,    Proilnct   Engineer, 
Laboratories  of  T.  A.  Edison, 

West  Orange 
VAN   AKEN,    Lionel   D.,   Lt.    Colonel,    Onl- 
nance  Department,  Production  Officer,  E.  I. 
du  Pont  de  Nemours  &  Co.. 

Pomptou    Lakes 

New  York 

P.URMISTROFF,  Ivan,  Assistant  to  Engi- 
neer. Russian  Mission  of  Ways  of  Commu- 
nication, New  York 

COHEN,  Frederick  W.,  Assistant  General 
Manager,   Metal  &  Thermit  Corporation, 

New  York 

CRANK,  ALEEivr  F..  Secretar.v.  Acting  Treas- 
urer, Chief  Engineer,  Conve.ving  Weigher 
Co.,  New  York 

GRIFFIN,  W.  A.,  Captain,  Ordnance  De- 
partment, U.  S.  A.,  Assistant  Production 
Manager,  Rochester  Ordnance  Office,  Fron- 
tier Iron  Works,  Rochester 

HAMMOND,  Edward  K.,  Associate  Editor  of 
"Machinery,"  New    York 

JAMIESON,  Charles  M.,  Operating  Planner, 
Wright-Martin  Aircraft  Corp., 

Long  Island  City 

KINNEY',  Price  W.,  Employment  Manager, 
Gleason  Works,  Rochester 

LKCHLER,  Bruno  C,  General  Manager,  S. 
S.  Hepworth  Co.,  New  Y'ork 

LEVIN,  Vladimir  Z.,  Chief  Inspector,  Rus- 
sian Mission  of  Ways  of  Communication, 

New  Y'ork 

LOOMIS,  Crawford  Charles.  Engineer. 
Remington  Arms  U.  M.  C.  Co.,  Inc.,      Ilion 

LOWE.  AfiiREY  L.,  Assistant  Superinten- 
dent, Remington  Arms  C  M.  C.  Co.. 
Inc..  liiiiii 

KEDIER,  Roger  P.,  General  Sales  Manager, 
Allied  Machinery  Co.  of  Am.        New   York 

UPTEGRAFF,  Tiios  M..  Secretary  and  Man- 
ager, Defiance  Paper  Co.,  Niagara  Falls 

VAN  GELDER,  Georgb  S.,  1st  Lieut.,  Ord- 
nance Department,  U.  S.  A.,  New  York 

WEBB,  Daniel  J.  H.,  Superintendent  and 
Mechanical  Engineer,  Franklin  Contract- 
ing Co.,  New  York 

WIKANUER,  Oscar  R.,  Consulting  Engineer, 
S.  K.  F.  Administration  Co.,         New  York 

WILSON.  James  A.,  Engineer,  Corning  Glass 
Works,  Corning 

Ohio 

BLITZ,  Edgar  G.,  Time  Study  and  Efficiency 
Engineer.  Toledo  Scale  Co.,  Toledo 

FAUZON,  Arturo,  Mechanical  Engineer,  The 
World's  Products  Research  Co., 

Cleveland 

GliEEN.  Carl  R.,  Manager  and  Owner,  Green 
Engineering  Co.,  Dayton 

McCORMACK,  DANIEL  .T.,  Hydraulic  Engi- 
neer,  The   Wellman   Seavcr  Morgan   Co., 

Cleveland 

NONNEM.VN,  I.  W.,  Chief  En.Kineer,  the  Bor- 
den Co.,  Warren 

S.VUZEDDE,  Claude,  Manufacturing  Engi- 
neer, Steel  Products  Co..  Cleveland 

SCHOENBBRGER,  John  II.,  Draftsman  ami 
Designer,  The  Lunkenheimer  Co., 

Cincinnati 

STOLBERG,  Charles  A.,  Major,  Ordnance 
Department,  U.  S.  A.,  Maxwell  Motor  Co.. 

Dayton 

WALTZ,  Burt  A.,  Department  Planning  En- 
gineer, The  B.  F.  Goodrich  Co.,  Akron 

WEAVER,  Thomas  D.,  Chief  Engineer. 
Humphryes  Mfg.  Co.,  Mansfield 

Oklahoma 

CRAIG,  Clyde  B.,  Manager,  Mid-West 
P.ranch,  Bessemer  Gas  Engine  Co.,      Tulsa 


COLEMAN,    IlARRV    S.,    Assistant    Director, 
Mellon   Institute  of  Industrial   Research, 

Pittsburgh 

ELLIS,    Kov    M.,    Manager.    A.    II.    Fox    Gun 

Co.,  Philadelphia 

IIEARSEY,  WiNTHRor  O.,  Superintendent  of 

Machine  Shop  No.  5,  Bethlehem  Steel  Co., 

Bethlehem 
HILTEBBITEL,    M.    M.,    Power    Apparatus 
Engineer,  Westinghouse  Elec.  &  Mfg.  Co., 
Philadelphia 

Mcdowell,  elmeu  k..   cnief  works  Eu- 

gini'cr,   Donora   Steel   Works,  Donora 

MEISENHELTER,  Lewis  R.,  Proprietor  and 
Owner,   L.   R.   Meisenhelter  Machinery  Co., 
Philadelphia 
MENISII,  John   R.,   Chief  Mechanical  Engi- 
neer, Pennsylvania  Lubricatng  Co., 

Pittsburgh 
NEWHALL,    Ezra   A.,    Designer   and   Drafts- 
man,   Rolling  Mill   Machinery,    R.    S.   New- 
bold  &  Son  Co.,  Norristown 
RYAN,    John    Thomas,    Vice    President    and 
General   Manager,   Mine   Safety  Appliances 
Co.,  Pittsburgh 
SHARP,   Rorert  E.   I!.,   Assistant   Hydraulic 
Engineer,  I.  P.  Morris  Department.  William 
Cramp  v>c  Sons  Ship  Engine  Bldg.  Co., 

Philadelphia 
SHEARER,    Harry    T.,    President,    General 
Manager,  H.  T.  Shearer  Machine  Co.. 

Waynesboro 
SLEICHER.  Charles  A.,  President,   Queen's 
Run  Fire  Brick  Co.,  Lock  Haven 

TERHUNE,  Howard,  Designer  and  Assistant 
Sales  Manager,   Chambersburg  Engrg.   Co., 
Chambersburg 
WEGMAN,   Leroy   a.,    .\eronantical   Mechan- 
ical Engineer,   Naval  Aircraft  Factory, 

Navy  Yard.  Philadelphia 

Rhode  Island 

JENCKES,     Robert    A..    Department    Man- 
ager,  General  Fire  Extinguisher  Co., 

Providence 


Oregon 

KINC.\ID,  Morden  F.,  Mechanical  Valua- 
tion Engineer,  Spokane,  Portland  &  Se 
attle    Ry.,  Portland 

Pennsylvania 

.\Y.\RS,  Allan  M.,  Efficieui'y  Engineer,  Lan- 
dis  Tool  Co.,  Waynesboro 

BURDICK,  Frederick  H.,  Member  of  Firm, 
Standard  Engineering  Co..  Pittsburgh 

BUSH,  Paul  H.,  Assistant  and  Chief  Drafts- 
man,  Frankford   Arsenal   Tool   r>ivision, 

Frankford  Arsenal 


South  Carolina 

M.VY'O,    James    B.,    Engineer   and    Inspector, 
Factory  Insurance  Association, 

Greenville 

Tennessee 

HOLT,    Herbert    F.,    Consulting    and    Con- 
tracting  Engineer   Practice.  Knoxvillc 

Virginia 

MOSS.  William  D.,  Manager,  Capitol  Motor 
Corp..  Richmond 

Wisconsin 

HIJEVLER.  William,  Mechanical  Appraiser. 
The  .\nierican  Appraisal  Co.,        Milwaukee 

Canal  Zone 

MORRIS,    Thojias    C,    Assistant    Engineer, 
Panama    Canal,  Balboa    Heights 

France 

INGLIS,  Henry  B.,  Aviator  in  United  States 
Service.       American   Expeditionary   Forces 

Java 

KNEPPERS,  Jos.  M.,  Engineer,  Harrisons  & 
Croslield,  Ltd.,  Batavia 

Mexico 

ARIZl'E.    Emilio,    Manager.    Aurora    Cotton 
Spinning  &  Weaving  Mill,      Saltillo,  Coah. 

South  America 

WHEELEIt.   Burr,   Resident   Engineer,   Chile 
Exploration   Co.,  Tocopilla,   Chile 

FOR  consideration  AS  ASSOCIATE  OR  ASSOCIATE- 
MEMBER 

District  of  Columbia 

.\I)AMS,    Ralph   L.,    First    Lieutenant    Engi- 
neering  Division,    Motor  Transport   Corps, 

Washington 

Illinois 

CROWDER,    Carl    G.,    Production    Engineer, 
Western  Electric  Co.,  Inc.,  Ciiicago 


Maryland 

BIMESTEFER,  John,  Jr.,  Designing  Drafts- 
man, Bethlehem  Steel  Co., 

Sparrows'  Point 

Massachusetts 

SMITH,  Robert  L.,  Mechanical  Engineer, 
Baxter  D.  Whitney  &  Son  Winchendon 

New  Jersey 

DAVIS,  Frederick  H.,  Mechanical  Engineer, 
Balbach    Smelting  &   Refining  Company,. 

Newark 

New  York 

ARNTZEN,  ASBJORN,  Assistant  Mechanical 
Engineer,   F.   L.    Smith   &  Co., 

New  York 

Ohio 

DAVIS,  Howard  E.,  Mechanical  Superintend- 
ent, The  Austin  Co.,  Cleveland 

WALTERS,  Carl  F..  Chief  Engineer,  Safe 
Cabinet  Co.,  Marietta 

Pennsylvania 

BUDD,  Alfred  N.,  First  Lieutenant,  Ord- 
nance R.  C.  Army  Ins.  of  Ord.,  Hero  Mfg. 
Company,  Philadelphia 

for    consideration    as    associate-jiember    or 

JUNIOR 

Delaware 

,\RJIOR.  Robert  B.,  Chief  Engineer,  Ben- 
jamin F.   Shaw  Company,  Wilmington 

District  of  Columbia 

VAN  KEUREN,  Harold  L.,  Chief  of  Gage 
Section,  Bureau  of  Standards, 

Washington 

Illinois 

BRAUNBERGER,  Ray  A.,  Sales  and  Indus- 
trial Engineerng,  R.  E.  Ellis  Engrg.  Co., 

Chicago 

TIKALSKY,    Francis    P.,    Section    Head    in 

machine     and     analysis     Department     of 

Planning   Division,    Western   Electric   Co.. 

Inc.,  Hawthorne 

Iowa 

0(iDEN,  Frank  F..  2nd,  Consulting,  Design- 
ing and  Supervising  Engineer  and  Archi- 
tect,  Expert  Draftsman.  Eddyville 

Massachusetts 

JOHNSON,  Robert  A.,  President  and  Man- 
ager, Franklin  Machine  and  Tool  Co., 

Springfield 

Michigan 

FISK,  Louis  C,  Assistant  Engineer,  Motor 
Division,   Hyatt  Roller  Bearing  Co., 

Detroit 

KERSH.VW.  Adouhus  L.,  First  Lieutenant, 
Ordnance  Department,  U.  S.  A.,  Eng.  Div., 
Motor  Equipment  Section,  Maxwell  Motor 
Co.,  Detroit 

TURNER,  Edwin  N..  General  Manager.  Man- 
istee Iron  Works  Co.,  Manistee 

Minnesota 

ROMERO,  CiRILO,  Instructor  in  Marine 
Steam  Engineering  at  the  TJ.  S.  Navy 
Training  School,   University  of  Minnesota, 

Minneapolis 

New  Jersey 

KIOSHEN,  Charles  G.,  Assistant  Managing 
Engineer,  Hoist  Department,  Sprague  Elec- 
tric Co.,  Bloomfleld 

New  York 

ANDERSON,  GEORGE  B..  Jr.,  General  Rep- 
resentative of  Selling  Agent,  N.  Y.  &  N.  E. 
Districts,  Pittsburgh  Valve,  Foundry  & 
Construction  Co..  New  York 

BROOK,  Victor,  Publicity  Engineer  with 
title  of  "  Field  Service  Manager," 

New  York 
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CHATKI..  FuEV.  ,7..  Ensign,   U.  S.   N.  It.   !•.- 
U     S.   S.   ••Huntington."  New   Yorli 

FRIEDMAN,  JNO.  H.,  Captain,  Assistant 
Superintendent  of  Sliops.  Watervliet  Ar- 
senal. Watervlict 

H"1'ATT,  .ToHN  E..  U.  S.  Naval  Reserve  Offi- 
cers' Material  School,  Scarsdalc 

JACOBS,  I.OKiNG  II..  U.  S.  Navy,  Bureau  of 
Construction  and  Repair,  Avation  Section, 
care  Superintending  Constructor  of  Air- 
craft, Buffalo 

JAUECKIE,  EiGEXE  A..  Assistant  Engineer 
of  Honolulu  Iron  Works  Co.,  New  York 

PARSONS,  Lores  E.,  Design  Engineer, 
Western  Electric  Co.,  Inc.,  New  York 

Ohio 

HARLAN.  JES.SE  R.,  Sales  Engineer,  The 
.Stuel>ing  Truck  Company,  Cincinnati 

Oklalionia 

T.\BER.  Geouge  H..  Jn.,  General  Manager, 
'Jasoline    Department,    Sinclair   Oil   &    Gas 


Company, 


Tulsa 


Pennsylvania 

STEVENS,  Harold  G.,  Captain,  Ordnance 
Department,  V.  S.  A..  Superintendent  Ar- 
tillery Assembling  Shops,  Frunkford  Ar- 
senal, Philadelphia 

WIIITAKER,  JoHX'C.  Production  Engineer. 

.Midvale   Steel   &   Ordnance   Co.,    Nicctown, 

Philadelphia 

Canada 

CHESNEY,  AxruEw  M.,  Assistant  Works 
Manager,  Canadian  Explosives  Co.,  Lim- 
ited, Beloeil   Station,  Queljec 

France 

KURTZ,  Walter  H.,  Senior  Master  Mechanic 
Engineer,  49th  U.  S.  Engineers, 

American  Expeditionary  Foice.-; 

South  America 

WRENCH,  KiiBEKT  A.,  .\ssistant  to  Cliie.f 
Electrical  Engineer,  Braden  Copper  Com- 
pany, Rancagua,  Chile 

for    consideration    as    Jl'NIOR 

Arizona 

HANSON,  Ray,  Apprentice  Instructor  and 
Mechanical   Clerk,    S.   P.    Shops,        Tucson 

r 

California 

PILLARS.  Harry  M..  Chief  Draftsman,  Jos. 
Wagner  Mfg.  Co..  San  Francisco 

Connecticut 

BUXBY,  Pail  M.,  First  Lieutenant.  Ord- 
nance Departjnent.  U.  S.  A.,  Remington 
.\rnis  II.  M.   C.   Co.,  Bridgeport 

Delaware 

JiUO.  Cheng  C.  Ship  Building.  Harlan  & 
Holingsworth    Corp..  Wilmington 

District  of  Colurahia 

OAKES,  Charles  E..  Associate  Electrical 
Engineer,  Bureau  of  Standards, 

Washington 

Illinois 

ALLEN,  IlAKuLii  F..  Mechanical  Engineer. 
jIJnk-Belt  Co..  Chicago 

Maryland 

Ml  Mini;.  Walter  E.  J..  Chemical  Warfare 
Section.  Edgewood  .\rsenal.  Edgewood 

Massachusetts 

ALEXANDER.  Harold  C  Machine  De- 
signer, The  Lapointe  Machine  Tool  Co.. 

Hudson 
DUNCAN,    Joseph    B..    Industrial   Engineer, 
New   England   Westinghouse   Co., 

Chicopee  Falls 

LENK.  David  A..  District  Gauge  Supervisor, 

Gauge    Section.    Insp.    Division.    Ordnance 

Department,   U.   S.  A..  Boston 


eOClETY  AFFAIRS 

WILLIAMS,  Fred  C,  Jr.,  Assistant  to  Me- 
clianiial   Engineer,   The   Flberloid   Corp.. 

Indian   Orchard 

Michigan 

CULVER,  Edward  P.,  Second  Lieutenant,  Air 

Service,  Aeronautics,  U.  S.  A.,  Instrument 

Officer,  Mt.  Clemens 

GII.LI.MtD.   Pierre  G.,   Chief   Engineer  and 

Factory  Manager,  Michigan  Wheel  Co., 

Grand   Rapids 

HERBERT,    Robert    H.,    Inspector  of   Naval 

Gun   Mounts,   Linderman   Steel  Mach,   Co.. 

Muskegon 

New  Hampshire 

NEWTON.  WiLEDE  F.,  Marine  Draftsman, 
Portsmouth  Navy  Yard,  Portsmouth 

New  Jersey 

GROB,  John  J..  Construction  Engineer  for 
Main  Power  House,  H.  &  M.  R.  R., 

Jersey  City 

New  York 

BIDERMANN,  FREDERICK  A.,  Junior  Engi- 
neer, Bureau  of  Engineering,  New  York 

CRAIG,  Tho.mas  H.,  Jr.,  Salesman,  Man- 
ning. Maxwell  &  Moore,  Inc.  New  Y'ork 

FOX,  Samuel  M.,  Ensign,  U.  S.  Naval  Re- 
serve Force,  Aeroplane  Inspection, 

Buffalo 

GIES,  Clai'de  T.,  Mechanical  Designer,  Otis 
Elevator  Co.,  New  York 

GUTHRIE.  ROBERT  G.,  Engineer,  Laboratory 
of  the  Curtiss  Aero  Corporation,       Buffalo 

KOSWICK,  ALEXANDER  A.,  Assistant  to 
Buyer  of  Fabricated  and  Special  Tools, 
Wright.  Martin  Aircraft  Corp.,       New  York 

iN'orth  Carolina 

SHERRILL.  Sloan  S.,  Mechanical  Engineer, 
Chemical  Construction  Co.,  Charlotte 

Pennsylvania 

.  BROWN.  Chari.es  H.,  Jr.,  Supervisor  of 
Electric  Machinery  and  Lines.  Atlantic 
Refining  Co.,  Philadelphia 

DUD.\,  Wenizel  R.,  Designer,  United  En- 
gineering and  Foundry  Co..  Pittsburgh 

F.\GERSTR0M,  Otto,  Draftsman,  Carnegie 
Steel  Co.,  Duquesne 

South  Carolina 

BLACKWELDER.  Charles  D..  .\ssistant 
Chief  Mechanical  Engineer.  American  Ma- 
chine &  Manufacturing  Co.,  Greenville 


The  JouRNAi. 
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Rhode  Island 

BROWN.  Wendall  S.,  Industrial  Engineer, 
F.  P.  Sheldon  &  Sons,  Providence 

PROMOTION    from    associate-member 

Connecticut 

JENNINGS.  Irving  C,  Vice  President  and 
(Jeueral  Manager,  Chief  Engineer.  Nash 
Engineering  Co.,  South  Norwalk 

Missouri 

MacKinnon,  James  a.,  Superintendent  of 
Forge  Shop,  Scullin  Steel  Co.,         St.  Louis 

New  York 

HUBBARD.  Frank  B.,  Plant  Engineer, 
Pierce  Arrow  Motor  Car  Co.,  Buffalo 

MOORE,  William  J.,  Consulting  Engineer, 
Inter-Continental    Machinery    Corp., 

New  York 

Pennsylvania 

FICKES,     Alfred     C.     Mechanical     Engineer, 
Lancaster  Iron  Works,  Inc.,  Lancaster 

FREEMAN.  Perry  J.,  Engineer  of  Tests, 
Pittsburgh  Testing  Laboratory, 

Pittsburgh 


Texas 

GR.\EF,  Locis  F.,  Draftsman,  American 
Smelting  &  Refining  Co.,  El  Paso 

Vermont 

KEATOR.  Simon  P..  Cost  Engineer.  Vermont 
Farm  Mach.  Co.,  Bellows  Falls 

Virginia 

WIDELL.  Berndt  A.,  Jr.,  Assistant  Engi- 
neer, Coast  Artillery  Corps,  Fifth  Training 
Co..  Fort  Jlonroe 

CHANGE  OF  GRADING 

promotion     FR05I     JL'NIOR 

Minnesota 

H.iNSON.  John  J..  First  Lieutenant.  Ord- 
nance R.  C  Inspection  Section.  Carriage 
Division,  Minneapolis  Steel  &  Machinery 
Co.,  Minneapolis 


New  York 

FRITZ,  AiME  L.   G..   Superintendent  of  Con- 
struction. H.  R.  Kent  &  Co.,  New  York 
ROM.AN.  Henry,  in  Charge  of  the  Designing 
of  Liquid   Air  Plants,   -4ir  Nitrates  Corp.. 

New   York 


Pennsylvania 

L.\MOREE,  James  K..  Mechanical  Engineer. 
American  Sheet  &  Tin  Plate  Co.,  Shenango 
Works,  Newcastle 


PR05IOTION    FROM    ASSOCI.VTB 

Philippine  Islands 

DUFFY,    Owen,    Superintendent    and    Chief 

Engineer,    Insular    Cold    Storage    and  Ice 
Plant,                                                       Manila 

SUMMARY 

New  applications 161 

.Applications  tor  change  of  grading  : 

Promotion  from  Junior 5 

Promotion  from  Associate-Member 6 

Promotion  from  .\ssociate 1 

Total    173 

SUMMARY    SHOWING    AVERAGE   AGE   AND   POSITIONS 

OF   APPLICANTS   ON   liALLOT 

SEPTEMBER    2.'!,    lillS 

.\verage  age  of  applicants  : 

Members    40 

Associates   39 

Associate-Members    31 

Juniors    25 

Calculator    1 

Chemical    Engineer 1 

Chief   Engineer 4 

Contracting    Engineer 2 

Construction   Engineer 4 

Consulting    Engin;'er 1 

Designers 6 

Draftsmen    5 

Chief   Draftsmen 7 

Estimator    1 

Electrical    Engir.eer 1 

Executives  (Pres..  Vice  Pres..  Secy.  Treas., 

Mgrs.)      27 

Foremen 2 

.Assistant   Foreman    1 

Inspectors    2 

.-Vssistant    Inspector 1 

Instructors    2 

Industrial    Engineer    1 

Man.aging    Engineer * 1 

Master  Mechanics 2 

Mechanical    Engineers 40 

.\ssistant  Mechanical  Engineers 2 

Power  Engineers 2 

Production  Engineers    T 2 

Professors    2 

Purchasing   Assistant 1 

Resident  Engineer   1 

Sales    Agent 1 

Sales  Engineers    6 

Sales  Managers    2 

Superintendents    12 

Assistant  i>uperintenc'euts    5 

Supervising     Engineers 2 

Works    Engineers 2 

Miscellaneous    35 

UNITED    ST-U'E.S    GOVERNMENT    SERVICE: 

Ma.iors 2 

Captains    2 

First    Lieutenants 6 

Second    Lieutenants    3 

Ensigns    2 

Sergeant    1 


SELECTED   TITLES   OF    ENGINEERING    ARTICLES 


THE  section  Selected  Titles  of  Engineering  Articles  com- 
pris&s    an    index    to    current    articles    on    mechanical   en- 
gineering and  related  subjects. 

This  work  has  been  made  possible  by  the  remarkable  col- 
lection of  current  technical  periodicals  available  in  the  Library 
of  the  United  Engineering  Society,  which  is  diie  of  the  greatest 


mately  used  in  the  Selected  Titles  section  of  The  Journal. 
Chief  attention  is  paid  to  articles  directly  concerned  with 
the  branches  of  mechanical  engineering.  When  it  is  thought 
they  will  be  of  interest  or  value  to  mechanical  engineers, 
however,  other  articles  are  listed,  in  the  realms  of  physics 
and  chemistry;  civil,  mining  and  electrical  engineering,  tech- 


l'i:nioi)](  Ai,    Siii:i,vi;s.    LicHAiiv    ok    T'Nn'Ei)    Engineehikr    Society,    New    York 

Over  liiou  pt'iiudiiiils  ;uv  rr.nularly  reruivcd  l)y  tbis  libnir.v  from  all  piirts  of  tile  world.  These  are  examined  and 
indexed  each  month  by  the  ni:iS  vi  The  .■American  Society  of  Meehanieal  Engineers  in  the  preparation  of  the  Seleeted  Titles 
Section  of  The  .Journal. 


and  most  complete  collections  in  the  world.  The  Library 
receives,  even  now,  when  some  of  the  foreign  periodicals  have 
ceased  to  come  to  its  shelves,  close  to  a  thousand  dilf'erent 
papers,  maaazines  and  transactions  of  societies  in  the  engi- 
neering and  scientific  fields,  in  not  less  than  ten  languages. 
The  Society's  engineering  staff  examines  these  publications 
as  they  are  received  and  prepares'  the  cards  which   are  ulti- 


nology,  etc. ;  and  in  subjects  in  broadly  related  fields  such  as 
training  and  education,  safety  engineering,  fire  protection,  em- 
idoyment  of  labor,  welfare  work,  housing,  cost  keeping,  jiatent 
law,  public  relations,  etc.  Cross-references  are  introduced  and 
where  the  titles  themselves  are  not  sufficiently  descriptive, 
explanatory  sentences  are  appended.  The  main  abbrevia- 
tions used  in  the  items  are  given  at  the  bottom  of  this  page. 


PHOTOSTATIC  PRINTS 

Photostatic   copies   mnij   he   obtained   of   anit 
of  th-e  articles  listed  in  tlu^  section. 

Price  of  each  print  (up  to  11  w  1',  in.  in 
si::e],  2.5  cents,  plus  postage.  A  scpnratc  iirint 
is  required  for  each  page  of  the  larger-size 
pcriodif  als,  hut  where  pnssihle  tieo  pnijr.^  ii  ill  he 
photogniphed  together  on  the  .s-a»ic  print.  Hill 
v:ilt  be  mailed  irith  the  /jri*if.y. 
Orders  should  he  .^ent  to 

Harrison  W.  Craver,  Director, 

Engineering  Societies  Librarii, 
29    West    Thirlii-ninth    Street. 

\eir   )•«,■;,-. 


AERONAUTICS 

Aerostatics 

Military  Aerostatics.  H.  K.  Black.  Aerial 
Ase,  vol.  7.  DOS.  22  and  23,  Aug.  12  and  10, 
1018.  p.  1064.  1  fig.,  pp.  lll.S-1119.  1  flg. 
(Aug.  12).  Features  of  the  Cacquot  obser- 
vation balloon:  (.Auk.  10).  Action  of  auto- 
matic valve.      (Continuation  of  a  serial.) 

Altitudes 

The  Flight  of  an  .Aeroplane  at  Pifrerent 
Altitudes,  r..  de  P.azillac.  (Translateil  from 
original  French  by  B.  Bruce-Walker). 
Flight,  vol.   10,  nos.  28  and  29,  July  11  and 


.Tuly  IS,  1018,  pp.  770-781,  4  figs.,  and  pp. 
811-813,  3  figs.  (.July  11).  Equations  In- 
volved in  the  study  of  two  ways  of  flying  the 
aeroplane  under  the  thrust  of  contact :  1, 
at  constant  speed  antl  increasing  altitude, 
the  engine  running  normall.v  all  the  time ; 
2.  keeping  altitude  constant  by  reducing 
speed  of  engine  in  proportion  in  which  the 
oil  and  petrol  are  consumed.  (July  18). 
Curves  and  formulae ;  resistances  per  unit 
weight  in  terms  of  angle  of  attack.  (Cork- 
tinuatiou  of  serial.) 

Engine  Pistons 

Report    on    Aluminum    Pistons    from    230 
np.  Benz  Engines.     .Aeronautics,  vol.  15.  no. 


NOTE. — The  abbreviations  used  in  indexing  are  as  follows:  Academy  (.\cad.)  ;  And  (&)  :  American  (.\m.)  :  .Assoelated  (Assoc  )  ■  Association 
(Assn.)  ;  Bulletin  (Bui.)  :  Bureau  (Bur.)  :  Canadian  (Can.)  ;  Chemical  or  Chemistry  (Chem.)  ;  Electrical  or  Electric  (Elec  )  •  Electrician 
(Elecn.)  ;  Engineer  [s]  (Eugr.  [s]);  Engineering  (Eng.);  Gazette  (Gaz.)  ;  General  (Gen.):  Geological  (Geol.)  :  Heating  (Heat.);  Industrial 
(Indus.);  Institute  (Inst.);  Institution  (Instn.);  International  (Int. I:  Journal  (Jl.);  London  (Lond.)  ;  Machinery  (Machy  )  ■  Machinist 
(Mach.)  ;  Magazine  (Mag.);  Marine  (Mar.);  Materials  (Matls)  ;  Mechanical  (Mech.);  Mining  (Min.)  ;  Municipal  (Miin.):  National  (Nat  )  • 
New  England  (N.  E.)  ;  New  York  (N.Y.)  ;  Record  (Rec.)  ;  Refrigerating  or  Refrigeration  (Refrig.)  ;  Review  (Rev.)  ;  Railway  (Ry  )  ■  Scientlflc 
or  Science  (Sci.)  ;  Society  (Soc.)  ;  United  States  (U.  S.)  ;  Ventilating  (Vent.)  ;  Western  (West.)  ;  State  names  (111.,  Minn.,  etc  )  •  Proceedings 
(Proc.)  ;  Transactions  (Trans.)  ;  Supplement   (Supp.). 
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SELECTED  TITLES  OF  ENGLNEERING  ARTICLES 


The  Journal 
Am.Soc.M.E 


247,  Julv  10,  1918,  pp.  46-48,  4  figs.  De- 
tails of  design  and  result  of  a  metallurgical 
analysis  of  the  composition  of  the  alloy  car- 
ried "out  bv  R.A.E.  Engine  was  taken  from 
the  Aviatik  biplane  G.130,  captured  Feb.  12. 
191S.  Issued  by  Technical  Dept..  Aircraft 
Production.  Ministry  of  Munitions.  Ac- 
counts also  published  in  Flight,  vol.  10,  no. 
27,  July  4,  1918,  pp.  744-745.  4  figs.  Automo- 
tive Industries,  vol.  39,  no.  9.  Aug.  29.  1918,  p. 
361,  2  figs. ;  Aviation,  vol.  5,  no.  2,  Aug.  15, 
1918,  p.  93,  1  fig.  ;  Engineering,  vol.  106,  no. 
2740,  .July  5.  1918.  p.  IS,  4  flgs. 

Engine  Temperature  Control 

Making  the  Aviation  Engine  Pit  for  Any 
Altitude.  Sci.  Am.,  vol.  119,  no.  6,  Aug.  10, 
1918.  p.  109.  Automatic  temperature  con- 
trol used  in  Sturtevant  engine. 

Engines 

The  ISO  hp.  Mercedes  Aero-Engine.  Avia- 
tion, vol.  .5,  no.  2,  Aug.  15.  1918.  pp.  98-101, 

10  figs.  Report  on  design  of  engine  issued 
by  the  Technical  Department,  Aircraft  Pro- 
duction. British  Ministry  of  Munitions. 

The  Design  of  Aeroplane  Engines.  John 
Wallace.     Aeronautics,  vol.  ID,  nos.  247  and 

248.  Julv  10  and  July  17,  191S.  pp.  44-46,  5 
figs.,  and  pp.  59-61,  3  figs.  (July  10 1,  Air 
and  water  cooling  of  the  cylinders  ;  indicator 
diagram  ;  compression  ratio  ;  mean  effective 
pressure;  (July  17),  power;  construction  of 
theoretical  indicator  diagram ;  comparison 
of    results.       (Continuation    of    serial.) 

Individual  Types 

Report  on  the  Friedrichshaffen  Bomber. 
Flight,   vol.   10.  nos.  27.   28  and  29.   July  4. 

11  and  18.  1918.  pp.  737-741.  770-773,  41 
figs.,  and  pp.  793-796,  15  figs.  P.D.H.  G.3 
brought  down  by  anti-aircraft  fire  at  Isher- 
gues  on  Feb.  16.  Construction  of  wings, 
struts,  aUerons,  fin  and  fixed  tailplanes ; 
elevators,  rudders,  bracing,  fuselage,  en- 
gines, radiators,  oil  pump,  petrol  tanks,  pip- 
ings, and  propeller.  Issued  by  Tech.  Dept., 
Aircraft  Production,  Ministry  of  Munitions. 
(July  18),  Controls;  landing  gear;  instru- 
ments; bombs  and  bomb  gear;  fabric.  (Con- 
cluded.) 

Some  War-Time  French  Airplanes  and  Hy- 
droplanes. Automotive  Eng.,  vol.  3,  no.  7, 
Aug.  191S,  pp.  304-309,  5  figs.  Details  of 
the  machine  design  and  construction,  also 
their  machine-gun  and  other  equipment. 
Type  of  motor  mostly  used.  Some  well- 
known  fighting  planes  of  widely  varying 
types.  (Second  of  series.) 
"  The  L.V.G.  Biplane  Type  C.V.  (Transla- 
tion from  L'ASrophile).  Aerial  Age,  pp. 
1122-1123.  Comparative  specifications  of 
IiV.n.  biplanes  C.II,  CIV,  C.V,  and  Rurapler 
CIV. 

Thi>  Roland  Single-Seater  Chaser,  D  II. 
Flight,  vol.  10,  no.  28.  July  11,  1918,  pp.  765- 
767.  8  flgs.  Dimensions,  construction  of  fuse- 
lage, form  of  planes,  shape  of  tail,  and  arma- 
ment. (Translated  from  L'Aerophiie.)  Also 
published  in  Automotive  Industries,  vol.  39, 
no.  7,  Aug.  15,  191S,  pp.  267-268,  2  flgs. 
Mechanical  details  of  fast  machine  of  light 
construction  ;  fuselage  built  of  plywood  cov- 
ered with  fabric. 

The  S.E.  5A  Single  Seater  Fighter.  Auto- 
motive Industries,  vol.  39.  no.  S,  Aug.  22. 
1918,  pp.  315-317.  2  figs,  ilechanical  details 
of  British  machine  adopted  by  U.  S.  Army 
authorities ;  weighs  1554  lb.  without  load 
and  is  equipped  with  200  hp.  Hispano 
engine. 

Instruments 

Navigation  Instruments  of  Our  Aerial 
Pilots.  Sci.  Am.,  vol.  119.  uo.  7,  Aug.  Ic. 
1918,  pp.  141-142.  Tachometer,  air  speed 
indicator,  altimeter,  airplane  compass,  air- 
plane clocks,  pressure  gages,  radiator  ther- 
mometer, banking  indicator  and  Aldis  sight. 

Italian  Air  Service 

Plans  and  Accomplishments  of  the  Italian 
Air  Service.  Automotive  Industries,  vol.  39. 
no.  7,  Aug.  15.  1918,  pp.  272-276.  13  flgs. 
Types  of  machines  that  have  been  developed. 

Metal  Fittings 

Strut  Sockets  and  Other  Sheet-Metal  Air- 
plane Fittings,  Fred  H.  Colvin.  Am.  Mach^. 
Vol  49.  no.  6.  Aug.  8.  1918,  pp.  2o3-2o6,  lo 
flgs.  Illustrated  description  of  making  of 
built-up  combinations  of  sheet-metal  stamp- 
ings and  of  forgings  and  stampings. 

Model  Aeroplanes 

Model  Aeroplane  Building  as  a  Step  to 
Aeronautical  Engineerin'g.  Aerial  Age.  vol. 
7,  no.  22,  Aug.  12,  1918,  1  fig.  Drawing 
giving  size  and  dimensions.  (To  be  con- 
tinued.) 

Model  Aeroplanes,  F.  J.  Camm.  Aeronau- 
tics, vol.  15,  no.  248,  July  17.  1918,  p.  68. 
Study  of  problem  of  maintaining  coincidence 
of  centers  of  pressure  and  gravity  in  aero- 
plane flying.      (To  be  continued.) 


Mufflers 

Exhaust  Headers  and  Mufflers  for  Air- 
plane Engines,  Archibald  Black.  Gas  Eng.. 
vol.  20,  no.  9,  Sept..  1918,  pp.  429-436,  14 
figs.  Types  that  have  been  used  and  are 
being  used ;  figures  from  tests  of  loss  due 
to  muffler :  list  of  references  to  other  lit- 
erature. Also  published  in  .\utomotive  In- 
dustries, vol.  39,  no.  4,  July  25,  1918,  pp. 
145-157,  15  figs.  Paper  presented  before 
S.A.E. 

Propellers 

Notes  on  Airscrew  Analysis,  M.  A.  S. 
Riach.  Aeronautics,  vol.  15,  no.  247,  July 
10,  1918,  pp.  41-42,  2  figs.  Modifications  in- 
troduced into  the  original  theory,  outlined 
in  The  Screw  Propeller  in  Air,  Proc.  Aero. 
Soc.  Mar.  21,  1917,  in  order  to  take  account, 
in  a  quantitative  manner,  of  the  conception 
of  .a  rotation  set  up  in  tiie  fluid  both  before 
and  behind  the  actuator  disk.  (Continuation 
of  serial.) 

Predicting  Strength  and  Efficiency  of  Air- 
plane Propellers,  F.  W.  Caldwell.  Automo- 
tive Industi-les,  vol.  39,  no.  4,  July  25.  1918. 
pp.  152-155.  Formulaa  and  curves ;  Conven- 
tional design  compared  to  adjustable-pitch 
propeller ;  elflciency  under  climbing  condi- 
tions ;  comparison  of  climbing  rates  ;  engine 
with  constant  torque.  (Concluded.)  Also 
published  in  Aerial  Age,  vol.  7,  no.  21,  Aug. 
5,  1918,  pp.  1011-1018,   14  figs. 

The  BlHciency  of  an  Airscrew,  M.  A.  S. 
Riach.  Aeronautics,  vol.  15,  no.  247,  July 
10,  1918,  pp.  38-:39.  Ex.amination  of  the 
quantities  in  the  formula  for  the  efliciency 
of  any  blade  element,  IV'x  =  tan  A/tan  (A^ 
-i-  -y^)  derived  In-  "  The  Screw  Propeller  in 
Air,"   Proc.   Aero.    Soc,   Mar.   21,   1907. 

Wooden  Wings  for  the  Modern  Mercury. 
Motor  Boating,  vol.  22,  no.  2,  Aug.  1918,  pp. 
22-23.  Various  processes  employed  by  the 
French  in  the  manufacture  of  propellers  for 
their  airplanes. 

Royal  Aircraft  Factory 

Products  of  the  Royal  Aircraft  Factory. 
Automotive  Industries,  vol.  39,  no.  6,  Aug.  8, 
191S,  pp.  236-238,  12  figs.  Models  of  planes 
developed  by  British  Government.  Further 
development  work  left  to  private  concerns. 

Standards 

International  Aircraft  Standards.  Aero- 
nautics, vol.  15.  no.  248,  July  17,  1918,  pp. 
66-67.  Specifications  lor  aeroplane  spar 
\aruish  ;  specifications  for  mercerized  cotton 
aeroplane  fabric.      (Continued.) 

Steel  Tubes 

Steel  Tubes  .Manipulation  and  Tubular 
Structures  for  Aircraft,  W.  W.  Hackett  and 
A.  G.  Hackett.  Automotive  Eng.,  vol.  3,  no. 
7,  Aug.  1918.  pp.  315-318.  Front  forks  for 
cycles ;  tapered  tubes :  tubular  liners  or  re- 
inforcements ;  tube  manipulation ;  tubular 
ioints  in  aircraft  construction  ;  soft-soldered 
joints ;  tests  on  soldered  joints ;  brazing ; 
silver-soldering;  welding.    (Second  of  series.) 

Wing  Fabrics 

Cotton  Airplane  Fabric,  S.  Wakefield. 
Textile  World  Jl.,  vol.  54,  no.  7,  Aug.  17, 
1918,  pp.  37-39,  1  fig.  Construction  of  yarn 
and  cloth  for  standard  specifications. 

Wing  Ribs 

A  New  Method  for  the  Testing  of  Airplane 
Wing  Ribs,  I.  H.  Cowdrey.  Automotive  In- 
dustries, vol.  39,  no.  4,  July  25,  1918,  pp. 
140-144,  5  figs.  Shows  how  load  applica- 
tion and  distribution  are  controlled  by  a 
series  of  rubber  bands,  and  describes  appa- 
ratus employed. 

See  also  Machine  Tools  (.Propeller-Shaping 
Machine) ;  Military  Engineering  (Anti-Air- 
craft  Firing)  j  Testing  and  Measurements 
{Balloon  Fabrics). 

AIR  MACHINERY 

Lubrication 

Lubrication  of  Air  Compressor  Cylinders, 
W.  H.  Callan.  Power,  vol.  48,  no.  7,  Aug. 
13.  1918,  pp.  229-230.  Resume  of  experience 
showing  that  a  light  mineral  oil  is  the  lub- 
ricant to  use. 

Soot  Blowers 

Soot  Blowers  lor  Vertical  and  Hollow 
Stay-Bolt  Boilers.  Power,  vol.  48,  no.  7, 
Aug.  13,  1918,  pp.  222-228.  21  figs.  Details 
of  various  systems  employed  ;  protection  for 
blower  elements  in  high-temperature  zones ; 
blowers  for  hoUow-staybolt  boilers ;  con- 
tinuous ash  removal. 

Tire  Pumps 

Ollicial  Test  of  Tire  Pumps.  Automotive 
Industries,  vol.  39,  no.  6,  Aug.  8,  1918,  p. 
243,  1  fig.  Curve  showing  r.p.m.  of  pump 
against     seconds     required     to     inflate     tire. 


drawn  from  results  obtained  at  laboratory  of 
Automobile  Club  of  America,  New  York, 
with  the  Cassco  power  tire  pump. 

Turbo  Compressors 

Turbo  Air  Compressor  at  the  Holbrook 
Colliery.  Engineer,  vol.  126,  no.  3267,  Aug. 
9,  1918,  pp.  113-115,  7  figs.  A  750-hp.,  2- 
stage,  reciprocating  air  compressor  driven 
through  helical  gearing  by  a  mixed-pressure 
turbine.  Description  of  unit  and  its  aux- 
iliaries. 

Ventilating  Fan 

New  Ventilating  Fan  at  Hardwick  Col- 
lieries. Iron  &  Coal  Trades  Rev.,  vol.  97, 
uo.  2630.  July  26.  1918,  p.  91,  1  fig.  A 
15-tt.  fan  replaced  by  smaller  one  of  the 
multi-blade  type. 

■S'ee  also  Mines  and  Mining  iSpragcrs). 

BRICK  AND  CLAY 

Canadian  Clay 

Report  of  the  Clay  Resources  of  Southern 
Saskatchewan,  N.  B.  Davis.  Can.  Depart- 
ment of  Mines,  no.  468,  1918,  93  pp..  21 
flgs.  Report  based  on  field  work  and  labora- 
tory tests,  containing  information  regard- 
ing geological  position,  locality,  and  avail- 
ability of  each  deposit,  and  behavior  of  sam- 
ples tested  in  laboratories. 

Clay  Burning 

Burning  Clay  Wares.  Ellis  Lovejoy.  Cla.v- 
Worker,  vol.  70,  uo.  2,  Aug.  1918,  pp.  128- 
130.  M.achine  handling  and  setting ;  open- 
top  continuous  kilns.  (Continuation  of 
serial.) 

Fire  Brick — the  Age  of  Clay  Products. 
Brick  &  Clay  Rec,  vol.  53,  no.  5,  Aug.  27, 
1918.  pp.  369-371.  How  two  plants  in  Penn- 
sylvania are  turning  out  their  product. 

See  also  Pipe  (Clay  Pipe). 

BRIDGES 

Concrete  Bridges 

Canadian  Pacific  Railway  Viaducts  at  To- 
ronto. Can.  Engr.,  vol.  35,  no.  6,  Aug.  8, 
1918.  pp.  123-124.  How  it  was  possible  to 
build  two  reinforcedconcrete  bridges  386 
ft.  long  and  90  ft.  high,  having  spans  of 
35  ft. 

Concrete  Highway  Bridge  Design.  Sur- 
veyor, vol.  54,  no.  138,  July  5,  1918,  p.  8. 
Ontario  Highway  Department's  specifica- 
tions. 

Rebuilding  the  C.  B.  &  Q.  E.  R.  Bridge 
Over  the  Platte  River,  Near  Grand  Island. 
Neb.  Rv.  Rev.,  vol.  63,  no.  4.  July  27,  1918, 
pp.  117-120,  111  flgs.  Reinforced-concrete 
slabs  on  concrete  piers  with  reinforced-con- 
crete pile  foundation. 

Steel  Bridges 

Bridge  Across  the  River  Vistula  at  War- 
saw. Engineer,  vol.  126,  no.  3265,  July  26, 
1918,  pp.  80-81,  5  flgs.  Description  of  504- 
meter  bridge  completed  at  outbreak   of  war. 

Four-Span  Steel  Bridge  Over  the  Nicolet 
River.  Contract  Rec,  vol.  32,  no.  27,  Jul.v 
3.  1918,  pp.  519-520.  Dimensions  and  brief 
account  of  erection. 

The  Economics  of  Steel  Arch  Bridges.  T. 
K.  Thomson.  C  E.  Fowler,  W.  B.  Farr  and 
H.  P.  Van  Cleve.  Proc.  Am.  Soc.  Civ.  Engrs.. 
vol.  44,  no.  6.  Aug.  1918,  pp.  S43-S70.  9  flgs. 
Study  and  classification  of  100  structures. 
Discussion  of  J.  A.  Waddell's  paper.  (Con- 
cluded.) 

The  Hell  Gate  Arch  Bridge  and  Approaches 
of  the  New  York  Connecting  Railroad  Over 
the  East  River  in  New  York  City,  C.  E. 
Chase  and  O.  H.  Ammann.  Proc.  Am.  Soc. 
Civ.  Engrs..  vol.  44,  no.  6.  Aug.  1918.  pp. 
759-766.  Discussion  of  O.  H.  Ammann's 
paper. 

Stresses 

Why  Do  Some  Bridges  Stand  Dp?  E.  H. 
Darling.  Contract  Rec,  vol.  32,  no.  34. 
Aug.  21,  191S.  pp.  655-656,  2  figs.  Table  of 
estimated   stresses  under  various  conditions. 

Truss  Spans  and  Towers 

New  Bridge  on  the  B.  &  L.  E.  a  Notable 
Structure.  Rv.  Age,  vol.  65,  no.  8,  Aug.  23, 
1918,  pp.  345-351.  16  figs.  Continuous 
trusses  and  unique  construction  methods 
noted. 

Oregon-Waslungton  Railroad  and  Niivi- 
gation  Company's  Portland  Bridge.  Ry. 
?;az  vol.  29,  no.  2.  July  12,  1918,  pp.  46-50. 
3  flgs.  Structure  and  substructure  details 
of  the  three  riveted  truss  spans  and  of  the 
two  towers  between  which  the  central  span 
is  lifted   vertically. 

Wilson  Bridge 

Wilson  Bridge.  Over  the  Rhone,  at  Lyon 
(Le  pont  Wilson,  sur  le  Rhone,  a  Lyon),  A. 
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Dumas.  Genie  Civil,  vol.  73,  no.  2.  July  13. 
I'JIS.  PI).  21-28.  10  ag.s-.  Details  of  con- 
struction, sections  and  dimensions. 

BUILDING  AND  CONSTRUCTION 

Coaling  Station 

An  Example  o£  Modern  Coaling  Station 
Construction.  Ry.  Gaz„  vol.  29,  no.  5,  Aug. 
2,  1018,  pp.  127-128,  4  tigs.  Ground  plan 
showing  track  arrangement  and  elevation 
of  towers  of  new  reintorced-concrete  struc- 
ture at   Manchester,   N.   Y. 

Condensation   on   Under  Surface   of  Roof 

See  Roof  Construction  below. 

Coordination 

Courdiuatiou  Saves  Six  Weelis'  Construc- 
tion Time  on  Big  Building.  Eng.  News- 
Itec.  vol.  81,  no.  7,  Aug.  15,  1918,  pp.  300- 
30-1.  .J  tigs.  Duplicate  equipment  through- 
out eliminates  plant  delays:  manual  opera- 
ticiis  i)roceed  on  time-table  schedule,  pro- 
moting esiirit  dc  corijs. 

Grain  Warehouse 

New  Keinforced-Concretc  Grain  Ware- 
house  in  *!enoa  (Nuovo  magazzino  in  ccmento 
arniato  per  grant  nel  porto  di  Geneva).  In- 
gegneria  Italiana,  vol.  2,  uo.  30,  July  11, 
1918,  pp.  17-23,  11  figs.  General  plans  and 
dimensions. 

Mill  Buildings 

A  Very  Modern  Manufacturing  Plant.  W. 
H.  Roberts.  Wood-Worker,  vol.  37,  no.  ti. 
Aug.  1918,  pp.  32-33,  6  tigs.  Notes  on  the 
fireproof  construction,  equipment,  methods, 
safety  devices,  ventilation,  lighting,  and 
sprinkler  system  of  Weiss  Mfg.  Co.,  Monroe, 
Mich.,  manufacturers  of  sectional  book- 
cases, office  furniture,  etc. 

Is  Wood  a  Suitable  Material  for  the  Con- 
struction of  Mill  Buildings  V  W.  Kynoch  and 
R.  J.  Blair.  Contract  Eec.  vol.  32.  no.  32, 
Aug.  7.  1918,  pp.  (;22-fi23,  2  ligs.  Examina- 
tion of  facts  from  a   technical  standpoint. 

Roof  Construction 

The  Relative  Effectiveness  of  Various 
Types  of  Roof  Construction  in  Preventing 
Condensation  on  the  Under  Surface,  W.  S. 
Brown.  Building  News,  vol.  115,  no.  3317, 
July  31.  1918,  pp.  80-81,  1  flg.  Graphs  ob- 
tained mainly  from  experiments  made  in 
testing  laboratory  of  F.  P.  Sheldon  and  Son, 
Providence,  K,  I.  Paper  before  Nat.  Assn. 
Cotton   JIfrs. 

Shipyard 

Concrete  Shipyard  at  Wilmington.  N.  C. 
A.  G.  Monks.  Int.  Mar.  Eng..  vol.  23,  no. 
8,  Aug.  1918,  pp.  452-454.  Description  of 
plant  erected  by  Liberty  Shipbuilding  Co., 
Boston,    Mass,,    for    building    concrete    ships. 

Stacks 

Boiler  House  as  Stack  Foundation,  L.  C. 
Huff.  Power,  vol,  48,  no.  5,  July  30,  1918, 
pp.  1.00-152.  5  figs.  Four-story  concrete 
building  used  as  foundation  for  240-tt.  steel 
stack ;  supports  and  bracing  to  withstand 
wind  pressure. 

Warehouse 

.\rniv  Depot  at  Chicago  Is  Large  Concrete 
Warehouse,  A.  Epstein.  Eng.  News-Rec, 
vol.  81.  no.  6.  Aug.  8,  1918,  pp.  269-270,  1 
tig.  Floor  area  29  acres  in  U-story  building  ; 
tracks  on  first  floor :  tunnels  for  trucking 
and  utilities. 

See  also  Cement  and  Concrete  {ltoofs\: 
Lithor    {Housing). 

CEMENT  AND  CONCRETE 

Buildings 

Economy  in  the  Design  of  Concrete  Build- 
ings, C.  W.  Mayers.  Contract  Rec.  vol.  32. 
no.  34.  Aug.  21.  1918,  pp.  659-662.  Re- 
marks and  suggestions.  Paper  before  .\m. 
Concrete   Inst. 

Cement  Gun 

Varied  Applications  of  the  Cement  Gun. 
Eng.  &  Cement  World,  vol.  13,  no.  3,  Aug. 
1,  1918,  p.  40.  Recent  uses  and  composition 
of  mixture  applied  by  cement  gun. 

Columns 

Economy  in  the  Design  of  Columns  for 
Concrete  Buildings.  Clayton  W.  Mayers. 
Contract  Rec,  vol.  32,  no.  36,  Sept.  4,  1918. 
pp.  712-716,  6  flgs.  Aberthaw  Construction 
Co.      Before  Am.   Concrete   Inst. 

Temperature  Tests  on  Concrete  Columns, 
W.  A.  Hull.  Contract  Rec,  vol.  32.  no.  31. 
.Tuly  31,  1918,  pp,  605-607.  Resume  of  tests 
on  gravel  and  limestone  concrete  columns 
carried  out  In  the  U.  S.  Bureau  of  Standards. 
Abstract  of  paper  before  Am.  Concrete  Inst. 


Dams 

Lukewarm  Concrete  Enough  Precaution 
for  Zero  Weather  Dam  Work.  Eng.  News- 
Rec,  vol.  81,  no.  G,  Aug.  8,  1918,  pp,  260- 
262,  3  figs.  Perfect  bond  and  sound  con- 
crete secured  by  placing  50-deg.  mixture  on 
frozen  surfaces  ;  concreting  kept  up  in  heavy 

fl'OStS. 

Deterioration 

Acti<.m  of  .Se.a  Waler  on  Concrete  in 
Structures  Exposed  to  Tides  (Action  do 
I'eau  de  mer  sur  les  ouvrages  en  beton  ex- 
poses aux  marees),  E.  R.  Matthews. 
Mgmoires  et  Comptes  Rendus  des  Travaux 
de  la  Societe  des  Ing^nienrs  Civlls  de  B^rance, 
year  71,  nos.  1-3.  Jan, -Mar.  1918.  pp.  40-42. 
Results  of  experiments  made  at  Hull,  Eng- 
land, on  6-in.  cubes.  Abstract  of  paper  be- 
fore Soc.  of  Civ.  Engrs..  France. 

Concrete  in  Alkali  Soil  at  Saskatoon,  H. 
McI.  Weir.  Jl,  Eng.  Inst,  of  Canada,  vol. 
1.  no.  4,  Aug.  1918,  pp.  133-154.  Physical 
condition  and  appearance  of  a  number  <tf 
cases  in  alkali  ground  and  comparison  of 
tliese  with  conditions  found  in  ground  free 
from  alkali. 

Deterioration  of  Concrete,  B.  Stuart  Mc- 
Kenzie.  Jl.  Eng.  Inst,  of  Canada,  vol,  1, 
no.  4,  Aug.  1918,  pp.  150-152.  Examples  of 
deterioration  under  various  conditions  and 
results  of  experiments  conducted  by  City 
Analyst    of    Winnipeg. 

Foreign  Concrete  Regulations 

English  and  Canadian  Concrete  Regula- 
tions." Sv.  W.  I'earse.  Can.  Engr..  vol.  35, 
no.  7,  Aug.  15.  1918,  pp.  143-147.  Com- 
parison between  Torontois  by-law  regulating 
reinforced-concrete  construction  and  new 
by-law  of  Loudon  County  Council  which 
adopts  ISO  lb.  per  sq.  in.  shearing  stress 
and  favors  hooking  the  ends  of  reinforcing 
iu   beams. 

Mortars 

Ancient  and  IModern  Mortar,  W.  J.  Dlbdln. 
Concrete  .-^ge,  vol.  28.  no.  5.  Aug.  1918,  p. 
19.  Abstract  of  paper  before  Faraday  Soc. 
of  London. 

Proportioning  the  Materials  of  Mortars 
and  Concretes  by  Surface  Areas  of  Aggre- 
gates, L,  N.  Edwards.  Contract  Rec,  vol. 
32,  No.  31,  July  31.  1918,  pp.  599-604,  12 
flgs.  Methods,  materials  used,  results  ob- 
tained and  phenomena  observed  in  a  series 
of  experimental  tests  undertaken  to  develop 
the  practical  application  of  this  method. 
Abstract  of  paper  before  joint  meeting  of 
Am.  Concrete  lust,  and  Am.  Soc.  for  Test- 
ing Materials. 

Mi.xing 

EfiEect  of  Time  of  Mixing  on  the  Strength 
of  Concrete,  D.  A.  .\brams.  Can.  Engr.,  vol. 
35,  no.  6.  Aug.  S,  1918.  pp.  132-134,  5  figs. 
Comparison  of  hand  and  machine  mixing ; 
effect  of  rate  of  rotation  of  mixer  drum ; 
effect  of  age  on  strength ;  curves  showing 
temperature  of  mixing  water  against  com- 
pressive strength  :  yield  and  density  of  con- 
crete.     (Concluded.) 

Reinforced  Concrete 

Discussion  on  Final  Report  of  the  Special 
Committee  on  Concrete  and  Reinforced  Con- 
crete, C.  S.  Blssell.  Proc  Am.  Soc.  Civ. 
Engrs..  vol.  44.  no,  6,  Aug.  1918,  pp.  897- 
903.  Methoil  for  designing  reinforced  beams 
and  slabs  from  equations  given  In  report. 
(Concluded.) 

Roofs 

Concrete     Roof  Specifications.       Contract 

Rec.   vol.   32,   no.  36.   Sept.   4.   1918,   p.   716. 

Recommendations  of    Sandusky    Cement    Co. 

Strength  of  Concrete 

Some  Tests  on  the  Effect  of  Age  and  Con- 
dition of  Storage  on  the  Compressive 
Strength  of  Concrete.  H.  F.  Gounerman. 
Can.  Engr.,  vol.  35,  no.  6,  Aug.  8,  1918,  pp. 
135-137,  4  figs.  Results  of  tests  made  at  the 
Univ.  of  111.  Paper  before  Am.  Concrete 
Inst. 

Swimming  Pools 

How  to  Build  Reinforced  Swimming  Pools. 
Concrete  Age,  vol.  28.  no.  5,  Aug.  1918,  pp. 
10-12.  3  flgs.     Suggestions  for  designing. 

Ties 

Concrete  on  Railways.  Ry.  Gaz.,  vol.  29, 
no.  3,  July  19,  1918.  pp.  72-74,  7  figs. 
Shapes  and  sizes  of  blocks  used  as  ties  for 
rails. 

Trestles 

Reinforced  Concrete  Trestles  at  North 
Toronto.  Rv.  Age,  vol.  63,  no.  7.  Aug.  16, 
1918.  pp.  289-291.  7  figs.  Unique  details 
developed  in  viaducts  designed  as  a  substi- 
tute for  steel  construction. 

See  also  Fuel  ami  Firing  (Waste  Heat)  ; 
Marine  Engineering   (Conerete  Ships). 


CHEMICAL   TECHNOLOGY 


Notes  on  the  Catalytic  and  Thermal  Svn- 
thesis  of  Ammonia,  E.  B.  Maxted.  Jl.  Soc 
Chera.  Industry,  vol.  37,  no.  14,  July  31, 
1918,  pp.  232T-235T,  3  flgs.  Discussion  of 
some  points  in  the  Haber  synthesis  and  of 
mefbods  employed  and  results  obtained  in 
connection  with  measurement  of  ammonia 
equilibrium   at    high  temperatures. 

The  "  Direct "  Process  of  Sulphate  Mak- 
ing in  Gas-Works,  W.  S.  Curphev.  Gas  Jl., 
vol.    143,    no.   2879,    July    16,    1918,    pp.    111- 

113.  Experiments  on  rotation  system  ;  effect 
of  seasonal  changes  on  ammonia  ;  discussion 
of  results  of  Investigations  carried  out  at 
various  works.  From  annual  report  of  chief 
alkali    inspector.      (Continuation    of    serial.) 

Analysis,  Steel 

Combustion  Train  for  Carbon  Determina- 
tion, J.  B.  Stetser  and  R.  H.  Norton.  Iron 
Age,  vol.  102,  no.  8,  Aug.  22,  1918,  pp.  443- 
445,  1  fig.  Apparatus  giving  results  in  0 
min.  and  meeting  color-test;  inaccuracies 
arising  from  varying  beat  treatiug  of  sam- 
ples. 

The  Determination  of  Cobalt  and  Nickel 
In  Cobalt  Steel,  W.  R.  Schoeller  and  A.  R. 
Powell.      Iron   &  Steel   Inst,   of  Canada,   vol. 

I,  no.  7,  Aug.  1918,  pp.  .304-306.  Applica- 
tion of  process  based  on  precipitation  of 
hexuiuinine  cobaltons  and  hexammine  nickel- 
ous  iiiilidrs-  by  means  of  potassium  iodide  in 
stnoiiily  ammoniacal  solution,  the  precipi- 
tation of  the  trivalent  metals  by  the  am- 
monia being  prevented  by  addition  of  tar- 
taric acid.  Paper  before  British  Iron  & 
Steel  Inst.  Published  also  in  Blast  Furnace 
&  Steel  Plant,  vol.  6,  no.  9,  Sept.  1918,  pp. 
339-360 ;  Proc.  British  Iron  &  Steel  Inst.. 
May   2-3,    1918,    Paper  no,   22,   5   pp. 

Analysis  (Varia) 

A  Method  for  the  Separation  and  Deter- 
mination of  Barium  Associated  with  Stron- 
tium. F.  A.  Gooch  and  M.  A.  Soderman. 
Am.  Jl.  of  Scl..  vol.  46,  no.  273.  Sept.  1918. 
pp.  038-540.  Results  of  attempt  to  adapt 
process  used  for  separating  barium  from 
calcium  and  magnesium,  which  consists  in 
throwing  the  barium  out  of  solution  by  the 
addition  of  a  4  :1  mixture  of  concentrated 
h.vdrochloric  acid  and  ether. 

A  New  Method  of  Estimating  Zinc  iu  Zinc 
Dust.  L.  A.  Wilson.  Eng.  &  Min.  Jl.,  vol. 
106,  no.  8,  Aug.  24.  1918,  pp.  334-336,  1  fig. 
Abstract  from  paper  before  Am.  Soc.  for 
Testing   Materials. 

Charcoal 

Charcoal  and  Allied  Industries  (La 
destU.aclon  de  la  raadera).  Boletln  de  la 
Sociedad  de  Fomento  Fabril,  year  35,  no.  4, 
Apr.  1918,  pp,  244-249.  Processes  used  with 
different  woods  ;  obtainable  by-products  and 
their  temperatures  of  distillation.  (To  be 
continued.  I 

Coal-Tar  Products 

Constituents  of  Coal  Tar,  P,  E.  Spielmann. 
(ias  Jl.,  vol.  143,  no,  2879,  July  16,  1918,  p. 

114.  Enumeration  of  multiple  six-ring  and 
of  five-mendter  ring  hydrocarbons.  (Con- 
tinuation of  serial.) 

Notes  on  the  Commercial  Fractional  Sep- 
aration of  Benzene.  Toluene,  and  Xylenes,  T. 

II.  Butler.  Jl.-  Soc.  Chem.  Industry,  vol. 
37.  no.  14,  July  31.  1918,  pp,  220T-222T,  5 
tigs.  Factors  making  efficiency  in  plants  of 
coal-tar  hydrocarbons. 

The  Recovery  of  Light  Oils  and  Refining 
of  Toluol.  Engineering,  vol.  106.  no.  2743, 
July  26,  1918,  pp.  83.  Sources  of  light  oils, 
coal  gas,  water  gas  and  oil  gas  ;  outline  of 
processes;  scrubbers,  lieat  exchangers,  super- 
heater and  stripping  still,  wash-oU  cooler, 
condenser,  separator,  crude  rectifying  stills, 
agitator  and  rectif.viug  stills. 

Dyestuffs 

Dvestuffs.  L.  J.  Mates.  Jl.  Franklin  Inst., 
vol.  186.  no.  2.  Aug.  1918.  pp.  187-209,  8 
figs.  History  of  development  of  dye  indus- 
try ;  chemistr.v  of  Industry  :  diagrams  illus- 
trating  manufacture   of   certain   dyestuffs. 

Filter 

A  New  Form  of  Ultra-Filter.  Jl.  Am. 
Chem.  Soc,  vol.  40.  no.  8,  Aug.  1918,  pp, 
1226-1230,  2  figs.  Laboratory  arrangement 
consisting  essentlall.v  of  dializer  and  per- 
vaporator  connected  by  a  siphon. 

Glass 

Electrothermic  Methods  of  Glass  Manu- 
facture (Mfitodos  electrotermlcos  para  la 
fabricaclon  del  vldrio).  Boletln  de  la  So- 
ciedad de  Fomento  Fabril,  year  35,  no.  3, 
Mar.  1918,  pp.  161-170,  10  figs.  Four  types 
of  furnaces :  Becker,  Brown,  Jablochkoff, 
and  Sauvageon, 
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Scientific  Glassware,  Morris  W.  Travcrs. 
Jl.  Soc.  diem.  Industry,  vol.  37,  no.  14,  July 
31,  1918,  pp.  235T-239T.  Account  of  efforts 
to  replace  Jena  glass  in  recently  establislied 
factory    at    Walthanstow,    Englanii. 

The  Manufacture  of  Optical  Glass,  S.  A. 
Hanrt.  Am.  Mach.,  vol.  49,  no.  9,  Aug.  29, 
1918.  pp.  367-372,  7  figs.  History  of  de- 
mand for  optical  glass  and  attempts  to  pro- 
duce it  finally  resulting  in  success  at  Jena. 
The  solving  of  the  problem  in  America  and 
its  production  here. 

Laboratory 

Equipping  a  Shop  Laboratory.  Machy., 
vol.  24,  no.  12,  Aug.  1918,  pp.  1087-1090,  5 
figs.  Arrangement  of  shop  laboratory  and 
brief  explanation  of  methods  used  in  analysis 
of  iron  and  steel. 

Nitrates 

The  Nitrogen  Problem  in  Relation  to  the 
War,  A.  A.  Noves.  Sci.  Am.  Supp..  vol.  86, 
no.  2224,  Aug.  17,  1918,  pp.  98-99.  Re- 
sources and  methods  for  making  materials 
required  for  explosives.  Paper  before  joint 
meeting  of  Wash.  Acad,  of  Sciences  and 
Chem.  Soc.  of  Wash.  Prom  Jl.  of  Wash. 
Acad,   of    Sciences. 

Oil  Industry 

A  New  British  Oil  Industry,  E.  H.  Cun- 
ningham Craig,  V.  M.  Perkin,  A.  G.  V.  Berry 
and  A.  E.  Dunstan.  Jl.  Inst.  Petroleum 
Technologists,  vol.  4,  no.  15,  Apr.  1918,  pp. 
110-134.  Processes  to  obtain  oil  by  distilla- 
tion from  oil-shales,  coal,  cannel  coals  and 
torbauites,  blackhand  ironstones,  lignite  and 
peat. 

Make  More  Gasoline  From  Petroleum,  and 
Toluol,  Too,  Louis  Bond  Cherry.  Automo- 
tive Eng.,  vol.  3,  no.  7,  Aug.  1918,  pp.  319- 
320.  Further  details  of  process  described 
in  Jan.    1918   issue. 

The  Burton  Process  of  Refining  Petro- 
leum, Burton.  Petroleum  Rev.,  vol.  39,  nos. 
833  and  834,  July  6  and  13,  1918,  pp.  5-6 
and  31.  How  it  was  Invented  and  devel- 
oped.    From  address  before  Am.  Chem.  Soc. 

Oils,  Vegetable 

On  Refining  of  Niitzu  Crude  Oil  (in  Jap- 
anese). M.  M.  Ozuta  and  Kenzo  Sato.  Jl. 
Soc.  M.  E.,  Tokyo,  vol.  21,  no.  53,  July  1918. 

Peat 

Galeine  and  Houlbert  Apparatus  for  the 
Distillation  of  Peat  (Appareil,  systJme  Gal- 
eine et  Houlbert,  pour  la  distillation  des 
tourbes).  Genie  Civil,  vol.  73,  no.  2,  July 
13,  1918.  pp.  34-35,  2  figs.  Scheme  and 
operation. 

The  Nitrogen  Distribution  in  Peat  from 
Different  Depths,  C.  S.  Robinson  and  E.  J. 
Miller.  Jl.  Am.  Peat  Soc,  vol.  11,  no.  3, 
July  1918,  pp.  158-191,  8  figs.  Experimen- 
tal work :  Study  of  variation  in  nitrogen 
partition  in  peat  with  deptli  or  age  and 
state  of  decomposition ;  comparison  of  its 
composition  with  that  of  pure  proteins ; 
nitrogen  availability  as  determined  by  the 
alkaline  permanganate  method.  Reprint  of 
Mich.   Agri.   College,   Tech.   Bui.   no.  35. 

Periodic  Table 

A  Modification  of  the  Periodic  Table, 
Ingo  W.  D.  Hackh.  Am.  Jl.  of  Sci.,  vol.  46, 
no.  273,  Sept.  1918,  pp.  481-501.  2  figs. 
Prediction  that  no  new  gas  can  be  discov- 
ered from  periodic  curves  obtained  by  plot- 
ting the  atomic  weights  of  the  known  ele- 
ments by  their  relative  position  in  the  dis- 
placement series  and  by  their  polar  num- 
bers ;  account  for  formation  of  such  groups 
as  Pe-Co-Ni,  Ra-Rb-Pd.  Os-Ir-Pt,  and  the 
rare  earths ;  tables  showing  the  close  rela- 
tionship between  polar  number  and  isomor- 
phism and  the  periodicity  of  the  specific 
gravity ;  system  of  the  radioactive  elements. 

Potash 

The  Estimation  of  Potash,  B.  Blount. 
Chem.  News,  vol.  117.  no.  3052,  July  19, 
1918,  pp.  242-244.  Method  for  the  estima- 
tion of  potash  in  siliceous  rocks,  clays,  etc., 
by  treatment  with  hydrofluoric  and  sul- 
phuric  acids. 

The  Prospects  of  Founding  a  Potash  In- 
dustry in  This  Country.  E.  M.  Chance.  Iron 
&  Coal  Trades  Kev.,  vol.  97,  no.  2630,  July 
26,  1918,  pp.  86-87.  Paper,  with  discus- 
sion, before  Soc.  of  Chem.  Industry,  Bris- 
tol, July  1918. 

Rubber 

The  Object  of  the  Vulcanization  Process. 
India-Rubber  Jl.,  vol.  56,  no.  2,  July  13, 
1918,  p.  9.  Description  of  changes  brought 
about. 

What  the  Rubber  Chemists  Are  Doing. 
India  Rubber  World,  vol.  58,  no.  5.  Aug.  1, 
1918,  pp.  654-655.  Influence  of  sodium 
sulphate,   formalin,   soda,   bisulphite   of  soda. 


sodium  triosulphate,  sodium  acetate,  and  sul- 
phurous acid  on  the  inherent  properties ;  de- 
termination of  nitrogen  ;  comparative  physi- 
cal tests. 

Sulphite 

Bisulphite  Liquor  and  Its  Constituents, 
J.  Beveridge.  Paper,  vol.  22,  no.  23,  Aug. 
14,  1918,  pp.  11-14.  Study  of  the  waste 
problem  and  suggestions  for  the  recovery 
of  useful  materials. 

Sulphite  Pulp  Manufacture,  R.  E.  Cooper. 
Paper,  vol.  22,  no.  25.  Aug.  28,  1918,  pp. 
11-13.  Chemistry  of  process  and  details  of 
various  operations. 

Wool 

Present  Practice  in  Wool  Carbonization, 
Textile  World  Jl.,  vol.  54,  no.  6,  Aug.  10. 
1918,  pp.  25-27.  Comparison  of  methods 
in  present  practice. 

*'ee  also  Coal  Jndustrj/  (Coking.) 

CLAY 

(See  Brick  and  Clay) 
COAL  INDUSTRY 


Briquetting 


The  Briquetting  of  Lignites,  R.  A.  Ross. 
.11.  Eng.  Inst,  of  Canada,  vol.  1,  no.  4, 
.iug.  1918,  pp.  162-166.  Feasibility  of 
meeting  fuel  requirements  in  Saskatchewan 
and  Manitoba  by  utilizing  prepared  lignites 
and  sub-bituminous  coals. 

The  Briquetting  of  Western  Lignites,  R. 
A.  Ross.  Contract  Rec,  vol.  32,  no.  34, 
Aug.  21,  lOlS,  pp.  651-654.  Present  state 
of  the  art  of  producing  carbonized  lignite 
briquets  ;  equipment  recommended  ;  commer- 
cial conditions  ;  procedure.  From  report  to 
-Vdvisory  Council  for  Scientific  and  Indus- 
trial Research. 

Carbonization 

Aspects  of  Low  Temperature  Carboniza- 
tion of  Coal,  E.  C.  Evans.  Jl.  Soc.  Chem. 
Industry,  vol.  37,  no.  14,  July  31,  1918,  pp. 
212T-219T.  Historical  notes ;  theory  of 
coking  process  ;  main  differences  in  oven  de- 
sign for  high-  and  low-temperature  carboni- 
zation processes ;  cost  of  plant.  Published 
also  in  Colliery  Guardian,  vol.  116,  no.  3304, 
July  26,  1918,  pp.  176-177 ;  Iron  &  Coal 
Trades  Rev.^  vol.  9T,  no.  2630,  July  26,  1918, 
pp.  pp.  88-89.  Paper  before  Soc.  of  Chem. 
Industry. 

Low  Temperatjire  Carbonization  of  Coals, 
J.  L.  Stevens.  Chem.  Eng.  &  Min.  Rev., 
vol.  10,  no.  114,  March  1918,  pp.  167-170, 
2  figs.  Mashek  process  for  carbonizing  lig- 
nite up  to  500  deg.  cent.  ;  chemistry  of 
coal.      (Continuation  of  serial.) 

Coal  Deposits 


Mining 

Can  Output  Be  Increased  Scientifically? 
W.  E.  Joyce.  Coal  Age,  vol.  14.  no.  8,  Aug. 
22,  1918,  pp.  356-357.  Writer  believes  a 
little  modern  science  would  increase  coal 
output. 

Coal  Mining  in  Carbonado,  Washington, 
F.  G.  Jarrett.  Coal  .\ge,  vol.  14,  no.  7, 
Aug.  15,  1918,  pp.  308-312,  7  figs.  Descrip- 
tion of  operations  in  very  rough  country. 

Methods  of  Operation,  J.  F.  K.  Brown. 
Coal  .\ge,  vol.  14.  no.  7,  Aug.  15,  1918.  pp. 
313-315.  Conditions  influencing  methods  of 
coal   mining. 

Scraper  Mining  of  Thin  Bed  Anthracite, 
E.  P.  Humphrey.  Coal  Age,  vol.  14,  no.  7, 
Aug.  15,  1918,  pp.  316-318,  4  fig.s.  Load- 
ing coal  by  means  of  a  V-scraper  driven 
by  power. 

Wasteful  Methods  in  Mining,  R.  G.  M. 
Bathgate.  Sci.  &  Art  of  Min.,  vol.  28,  no. 
26,  July  27,  1918.  pp.  473-475.  Conditions 
in  Indian  coalfields.  From  presidential  ad- 
dress before  Mining  and  Geological  Inst,  of 
India. 

War  Conditions 

The  Coal  Problem  Under  War  Conditions, 
H.  H.  Stoek,  Coal  Age,  vol.  14,  no.  9,  Aug. 
29,  1918,  pp.  393-396.  Discussion,  witli  sug- 
gestions, of  present  situation. 


Washing 

A  New  Method  of  Separating  Slate  from 
Coal,  H.  M.  Chance.  Jl.  Engrs'  Club  of 
Phila.,  vol.  35-8.  no.  165,  Aug.  1918,  pp. 
369-377  and  (discussion)  377-378,  6  flgs. 
Survey  of  apparatus  in  present  use ;  new 
methods  of  effecting  separation  by  means 
of  agitated  mixture  of  sand  and  water  con- 
stituting a  fluid  mass  of  relatively  high 
specific  gravity,  in  which  the  coal  floats 
and  the  slate  sinks  ;  application  of  this 
principle  to  other  ore-dressing  problems. 
Paper  before  Engrs."  Club. 

Notes  on  Coal  Washing,  L.  Crawford. 
Gas  World,  vol.  69.  no.  1172,  July  6,  1918, 
pp.  14-15.  Principle  of  the  separation  by 
washing  of  two  particles  of  equal  diameter  ; 
table  of  variations  in  size  or  in  density  nec- 
essary to  produce  appreciable  variations  in 
rate  of  fall,  calculated  from  Rittinger's  em- 
pirical formula  for  the  limiting  velocities  of 
fall  of  various  particles. 

The  Rheolaveur,  W.  Galloway.  Proc. 
South  Wales  Inst,  of  Engrs.,  vol.  34,  no.  2, 
July  19,  1918.  pp.  105-112,  7  figs.  Descrip- 
tion of  appliance  for  washing  small  coal 
along  a  sloping  trough  in  a  stream  of  water. 
From  Bui.  de  la  Soci^te  de  1' Industrie  Min- 
6rale. 

CONCRETE 

(See  Cement  and  Concrete) 


Coal  Deposits  in  the  Llapo  District  (Los 
yacumientos  carboniferos  del  distrito  de 
Llapo),  A.  P.  Figuerola.  Boletin  del  Cuerpo 
de  Ingenieros  de  Minas  del  Peril,  no.  89,  24 
pages,  1  map.  Geography  of  tlie  carbonif- 
erous district  of  Llapo  ;  coal  deposits  ;  qual- 
ity  of  the  coal. 

The  Santo  Tomas  Cannel  Coal,  Webb  Co., 
Tex.  George  H.  Ashley.  Department  of  the  France 
Interior.  U.  S.  Geol.  Survey,  Bui.  691-1, 
July  2.J,  1918.  pp.  251-270,  12  fig.s.  General 
features  of  the  region  ;  physical  and  chem- 
ical properties  of  the  coal  :  analyses,  geo- 
logic relations  of  coal  beds  ;  mines  and  mining. 


CONVEYING 

(See  Hoisting  and  Conveying) 

DESICCATION 

(See  Drying) 

DOCKS 


Coking 

\n  Innovation  in  the  Coke  Industry,  John 
L.  Cans.  Coal  .\ge,  vol.  14,  no.  6.  Aug.  8, 
1918.  pp.  256-257.  Entrance  of  beehive  coke 
interests  into  the  realm  of  by-product  coke 
manufacture. 

Some  Characteristics  of  .American  Coals 
in  By-Product  Coking  Practice,  P.  W.  Sperr. 
Jl.  Franklin  Inst,  vol.  186,  no.  2,  Aug. 
1918,  pp.  133-163,  20  figs.  Relations  of  the 
by-product  coke  industry  to  modern  war- 
fare ;  technical  phase  of  the  subject. 

The  Bv-Product  Coke  Oven  :  Its  Products, 
W.  H.  Blauvelt.  Blast  Furnace  &  Steel 
Plant,  vol.  6,  no.  9,  Sept.  1918.  p.  392. 
Coke  oven  gas ;  recovery  of  benzol.  Paper 
before  .4m.  Inst.  Min.  Engrs. 

Labor  Situation 

The  Labor  Situation,  R.  Dawson  Hall. 
Coal  Age.  vol.  14.  no.  8.  Aug.  22,  1918,  pp. 
365-367.  General  review  of  labor  question 
in  coal  mines. 

Micro-Chemical  Examination 

Micro-Chemical  Examination  of  Coal  in 
Relation  to  its  Utilization.  J.  Lomax.  Gas 
World,  vol.  69.  no.  1772,  July  6.  1918,  pp. 
18-19.  Methods  used  ;  results  and  their  sig- 
nificance ;   carbonization   results. 


American-Built  Docks  in  France  Completed 
by  Pacific  Coast  Engineers,  Robert  K.  Tom- 
lin.  Jr.  Eng.  News-Rec,  vol.  81.  no.  5,  Aug. 
1.  1918,  pp.  208-216.  22  figs.  Illustrated  ac- 
count  of  building   of   4100-ft.   structure. 


New  Orleans 

New  Orleans  Builds  Inner  Harbor  and 
Navigation  Canal.  Eng.  News-Rec,  vol.  81, 
no.  7,  Aug.  15,  1918,  pp.  304-307,  3  flgs. 
Provides  ocean  docks  and  industrial  sites  on 
fixed  level  waterway  between  Mississippi 
River  and   Lake  Poutchartrain. 

DRYING 

Evaporators 

Liquid  Level  Control.  Paper  Mill,  vol.  41, 
no.  36.  Sept.  7,  1918,  pp.  22-23  and  46.  2 
figs.  r>evice  for  automatically  maintaining 
liquid  levels  in  evaporators,  closed  and  open 
tanks,  etc.  also  for  draining  condensate 
from  heating,  drying,  cooking  and  evaporat- 
ing apparatus. 

Low  Temperature 

Marmier  and  Canonne  Apparatus  for  drying 
or  Concentrating  Liquids  at  Low  Tempera- 
tures (.'\ppareil  Marimier  et  Canonne  pour 
la  dessiccation  ou  la  concentr'^tion  des 
liquides  S.  basse  temperature) .  G^nie  Civil, 
vol.  73.  no.  4,  July  27,  1918.  p.  72.  1  fig. 
.Apparatus  operates  under  reduced  pressure 
down  to  37  deg.  and  is  designed  for  prepara- 
tion of  concentrated  serums  and  organic 
liquids. 
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Warm-Air  Circulation 

Drying  by  Warm  Air  Circulation.  Eng, 
Rev.,  vol.  3i,  DO.  1,  July  la.  1018,  pp.  14-16, 
3  flgs.  Description  ot  system  adopted  by  the 
Sturtevant  Kng.  Co. 

ELECTRICAL  ENGINEERING 

A.  C.  Motors 

Calculation  of  Performance  of  Induction 
Motors  Working  in  Conjunction  with  Fly- 
wheels and  Slip  Regulators,  Herbert  Vickers. 
Elecn.  vol.  81,  no.  12,  July  19,  1918,  pp.  248- 
250.  Mathematical  treatment  of  both  the 
continuous  and  the  intermittent  slip  regu- 
lator ;  also  automatic  slip  regulator  and 
Ward  Leonard  system. 

Control  of  Induction  Motors,  C.  B.  Clewell. 
Elec.  Wld.,  vol.  72.  no.  10,  8ept.  7.  1918,  pp. 
438-441,  12  figs.  Fundamental  methods  out- 
lined and  explained  ;  resistance-type  starter, 
auto-transformer  method,  the  use  ot  the 
choke-coil  feature  and  of  so-called  preventive 
resistance  ;  automatic  compensator. 

The  Commercial  Application  ot  Synchron- 
ous Motors,  M.  J.  Mcllenry.  Elec.  News,  vol. 
27,  no.  13,  July  1,  1918,  pp.  33-36,  2  flgs. 
.\ttempt  to  point  out  principal  characteris- 
tics which  make  synchronous  motors  appli- 
cable to  certain  classes  of  service,  and  dis- 
cussion ot  industrial  use  ot  these  motors  in 
relation  to  central  station  and  its  customers. 

A.  C.  Rectifier 

An  Interesting  Alternating  Current  Recti- 
fier tor  Charging  Accumulators.  Wireless 
World,  vol,  6,  no.  65,  Aug.,  1918,  pp.  271- 
272,  1  fig.  Device  operating  by  means  of  a 
vibration  tongue,  which,  actuated  by  magnets 
in  circuit  with  alternating  supply,  automatic- 
ally connects  line  first  to  one  pair  of  con- 
tacts, then  the  other,  in  synchronism  with 
supply  current. 

Armature  Heating 

Armature  Heating  in  Traction  Motors,  L. 
Adler.  Elecn.  vol.,  81,  no.  2099,  Aug.  9,  1918, 
pp.  311-312,  5  figs.  Abstract  of  an  article 
in  Electrotechnisehe  Zeitschrift,  no.  26,  1917. 

Bells 

Electricity  in  Mining,  L.  Fokes,  Sci.  &  Art 
of  Min.,  vol.  28,  no.  26,  July  27,  1918,  pp. 
472-473,  1  fig.  Construction,  operation  and 
comparison  of  trembler  and  single-stroke 
bells;  resistance  of  bell  coils.  (Continuation 
of  serial.) 

Condensers 

Static  Condensers,  W.  B.  Taylor.  Gen. 
Elec.  Rev.,  vol.  21,  no.  8.  Aug.,  1918,  pp.  565- 
569,  S  figs.  Effect  in  service  of  using  static 
condensers  on  circuits  of  low  power  factor, 
and  comparison  ot  this  service  with  that  af- 
forded by  installing  additional  feeder  cop- 
per. 

Dynatron 

The  Dynatron,  A.  W.  Hull.  Wireless  Age. 
vol.  5,  no.  11,  Aug.,  1918.  pp.  941-951,  12 
flgs.  Formulse  and  calculations  for  the  dy- 
natron, a  vacuum  tube  claimed  to  possess 
negative  electric  resistance ;  applications  of 
the  dynatron  to  radio  work.      (Continued.) 

Electrodeposition 

Construction  and  Operation  of  Electrolytic 
Copper  Refinery,  J.  E,  McAllister.  Eng.  & 
Min.  Jl.,  vol.  106,  no.  8,  Aug.  24,  1918.  pp. 
337-341,  1  fig.  From  first  report  ot  Cadanian 
Munition  Resources  Commission. 

Experiments  with  the  Copper  Cyanide  Plat- 
ing Baths,  Frank  C.  Mathers.  Metal  Indus., 
vol.  16,  no.  8,  Aug..  1918,  pp.  359-360.  Paper 
before  Am.  Electro-Cbem.  Soc,  May,  1918. 

The  Process  ot  Depositing  Silver  on  Glass 
and  China,  Howard  Pearsall.  Brass  World, 
vol.  14,  no.  6,  June  1918.  pp.  157-158.  For- 
mulse  and  directions. 

Electromagnets 

The  Stroke  of  an  Alternating-Current 
Electromagnet,  A.  Thomiilen.  Elecn.,  vol.  81, 
no.  2097,  July  26,  191S,  pp.  267-268.  6  flgs. 
Abstract  of  an  article  in  Electrotechnisehe 
Zeitschrift,  no.  39.  A  mathematical  treat- 
ment. 


records  of  power  demand  when  melting 
nichrome  and  nickel  steel  in  electric  fur- 
naces. 

Temperature  Uniformitv  in  an  Electric 
Furnace,  J.  B.  Ferguson.  Phys.  Rev.,  vol. 
12,  no.  1,  July  1918.  pp.  81-94,  9  flgs.  Dis- 
cussion of  essential  conditions  for  a  proper 
control  of  (cnipcrature  distribution  and  of 
previous  nltciiipts  made  to  secure  these  con- 
ditions; descripliou  of  a  type  of  horizontal 
furnace  designed  tor  investigation  requiring 
a  uniform  temperature  over  the  range  620- 
1190  deg. 

Fuses 

The  Development  ot  2500-Volt  Fuses,  Rob- 
ert Charles  Cole.  Elec.  World,  vol.  72,  no. 
10,  Sept.  7,  1918,  pp.  436-437.  Experimental 
investigations  leading  to  development  of  a 
fuse  that  is  not  destroyed  by  modern  high- 
power  short  circuits. 


Generators 

A  Direct-Current  Generator  for  Constant 
Potential  at  Variable  Speed,  S.  R.  Bergman. 
Proc.  .\m.  Inst.  Elec.  Engrs.,  vol.  37,  no.  8, 
pp.  1011-1018,  6  flg.s.  Theory,  diagrams  of 
connections,  and  performance  curves  of  a 
machine  claimed  to  be  selt-escited  and  cap- 
able ot  inherent  and  instantaneous  regula- 
tion independent  of  speed,  load  and  heating. 

Generators  Employed  in  Telephone  Ex- 
changes. Elec.  Rec,  vol.  24,  no,  3,  Sept. 
1918,  pp.  67-69,  12  flgs.  Construction  and 
use  in  modern  common-battery  telephone  ex- 
changes. 

High-Speed  Turbo-Generafors.  Practical 
Engr.,  vol.  58,  no.  1641,  Aug.  8,  1918,  pp. 
64-66,  7  flgs.  Survey  of  various  methods 
ot  construction  adopted  by  manufacturers 
in  design  of  turbo  alternators,  and  consid- 
eration ot  special  characteristics  ot  turbo 
direct-current  machines. 

Magnetic  Pull  in  Electric  Machines,  E. 
Rosenberg.  Proc.  Am.  Inst.  Elec.  Engrs., 
vol.  37,  no.  9,  Sept.  1918,  pp,  1069-1113, 
10  figs.  Investigates  whether  in  a  given 
machine  there  is  a  "critical  induction" 
which  gives  a  higher  unbalanced  pull  than 
any  otiier  induction,  and  also  the  permis- 
sible deflection  ot  machine  parts  in  connec- 
tion with  the  unbalanced  pull,  and  influence 
of  latter  on  critical  speed. 

One  Way  of  Raising  the  Output  of  an 
Electric  Generator  (Sur  un  moyen  de  forcer 
la  puissance  d'un  gSnerateur  electriquel, 
Ch.  Vallet.  L'Industrie  Electrifjue.  year  27, 
no.  626,  July  25,  1918,  pp.  265-267.  Nu- 
merical comparison  ot  three  systems  of  cool- 
ing an  electric  machine.      (Concluded.) 

Harmonics 

Higher  Harmonics  in  Polyphase  EL^ctric 
Systems,  V.  Karapetoff.  Elecn.,  vol.  81,  no. 
12,  July  19,  1918,  pp.  250-251.  .Abstract  of 
paper  before  Am.  Assn.  tor  Advancement 
ot  Science, 


netos  designed  for  use  with  separate  dis- 
tributors on  the  engine  camshaft — multi- 
polar magnetos  delivering  up  to  six  sparks 
per   revolution. 

Motor  Mounting 

Notes  on  Electric  Motor  Mounting  (Note 
sur  le  montage  des  moteurs  eiectriques).  A, 
Curchod.  Kcvue  G^nSrale  de  I'Electricit^, 
vol.  4,  no.  5,  Aug.  3,  1918,  pp.  14.'i-l.-)0,  20 
figs.  Diagram  of  connections  for  each  of 
different  types. 

Power  Factor 

Effect  ot  Power-Factor  on  Central-Station 
Operation,  Will  Brown.  Elec.  Rev.,  vol.  73, 
no.  6,  Aug.  10,  1918,  pp.  199-202,  f.  flgs. 
Good  voltage  regulation  and  transmission 
efficiency  can  be  obtained  by  installing 
synchronous  motors. 

Improving  Power  Factor  by  Static  Con- 
denser. Elec.  Itev.,  vol.  73,  no.  9,  Aug.  31, 
1918,  pp.  317-320,  6  flgs.  Importance  of 
high  power-factor ;  application  and  sphere 
ot  the  static  condenser,  with  concrete  ex- 
amples and   instances  ot  its  use. 

Practical  Limitations  to  Power  Factor 
Correction,  Ralph  Kelly.  Elec.  Rev.,  vol. 
73,  no.  7,  Aug.  17,  1918,  pp.  243-244,  3  flgs. 
Influence  of  location  of  corrective  apparatus 
upon  generator  and  conductor  capacity  and 
voltage  regulation :  proportioning  ot  kilo- 
volt-amperes  and  kilowatts :  summation  of 
individual   power  factors. 


Frictional  Electricity 

Experiments  on  Tribo-Electriclty,  P.  E. 
Shaw.  Elecn.,  vol.  81,  no.  10,  July  5,  1918, 
p.  209.  Experiments  in  frictional  electricity 
with  solid  bodies  rubbed  together  under  dif- 
ferent physical  conditions.  Abstract  of  paper 
in  Proc.   of  the  Royal   Soc. 

Furnaces 

Electric  Furnace  for  Melting  Alloys,  Will- 
iam II.  Easton.  Elec.  World,  vol.  72,  no.  7, 
Aug.  17,  1918,  pp.  295-297,  3  flgs.  Control 
apparatus  must  be  carefully  selected  to  pro- 
vide for  heavy   fluctuation  of   load;   graphic 


Inductive  Interference 

Inductive  Effects  of  Alternating  Current 
Railroads  on  Communication  Circuits,  H.  S. 
Warren.  Proc.  -Vra.  Inst.  Elec.  Engrs.,  vol. 
37,  no.  S,  Aug.  1918,  pp.  1019-1048.  Discus- 
siou  ot  inductive  interference  in  general 
and  in  electrified  railroads,  including  refer- 
ence to  work  of  Joint  Committee  on  Induc- 
tive Interference  in  California;  ciescrintion 
ot  tour  important  installations  of  railroad 
electriflcation  and  specific  means  adopted 
in  each  case  for  preventing  interference, 
with  degree  of  success  which  has  been  met 
with. 

Lamps 

Laujp  Policy  of  the  Fuel  Administnit'nu. 
Elec.  World,  vol.  72,  no.  10,  Sept.  7,  1918, 
pp.  457-460.  Program  ot  Federal  authori- 
ties, by  eliminating  inefficient  types  of  in- 
candescent lamps,  is  expected  to  save  more 
than  1,000.000  tons  of  coal  a  year. 

Lightning  Arresters 

The  Oxide  Film  Lightning  Arrester,  Cros- 
by Field.  Gen.  Elec.  Rev.,  vol.  21,  no.  9. 
Sept..  1918.  pp.  597.  6  flgs.  Description  of 
construction  and  principle  of  apparatus. 

The  Oxide  Film  Lightning  .\rrester, 
Charles  P.  Steinmetz.  Gon.  Elec.  Rev.,  vol. 
21,  no.  9,  Sept.  1918,  pp.  5n0-.=^96.  8  flcs. 
Short  history  of  lightning  protection  of  elec- 
tric systems,  ranging  from  the  early  com- 
munication circuits  to  the  present  high-ten- 
sion, high-capacity  transmission  lines,  em- 
ploying small  air  gaps  and  the  aluminum- 
cell  lightning  arreslier ;  oscillograph  records 
of  tests  on  the  oxide  film  arrester  and  dis- 
cussion of  its  principle  of  operation. 

Magnetos 

Non-Distributor  and  Multipolar  Magnetos, 
F.  I.  Hoffman.  .Automotive  Industries,  vol. 
.19,  no.  6,  Aug.  8,  1918,  pp.  222-223.  16  flgs. 
Discussion  of  practical   possibilities   of   mag- 


Radio  Engineering 

High  Power  Stations,  C,  H.  Taylor. 
Wireless  .\ge,  vol.  5,  no.  11,  Aug.  1918,  pp. 
931-936,  2  flgs.  Features  of  the  long-dis- 
tance stations  of  the  Am.  Marconi  Co. 
(Continued.) 

Present  State  of  Long  Distance  Radio- 
Telegraphy  and  the  French  Transoceanic 
Network  (L'  etat  actuel  de  la  radiotele- 
graphie  a  grande  distance  et  le  r^seau  trans- 
oceanique  frangais),  Leon  Bouthillon,  G6nie 
Civil,  vol.  73,  no.  5,  Aug.  3,  1918,  pp. 
84-98,  22  flgs.  Principles  of  operation  of 
apparatus  used  and  description  of  processes 
in  large  stations. 

Progress  in  Radio  Science.  Wireless  Age, 
vol.  5,  no.  12,  Sept.  1918,  pp.  979-985,  10 
flgs.  Apparatus  devised  for  rectifying  spark 
gap  for  high-tension  alternating  current ; 
details  of  spark  discharge  for  radio  fre- 
quency oscillation  circuits :  x-ray  tube 
wherein  length  of  focus  of  cathode  rays  is 
varied  at  will  of  operator. 

Progress  of  Wireless  Telephony,  E.  10. 
Bucher.  Wireless  Age,  vol.  5,  no.  12,  Sept. 
1918,  pp.  1014-1019,  7  figs.  Diagram  of 
Espenschied's  duplex  system  and  Englund's 
duplex  simultaneous  telephone  and  telegraph 
system. 

Single-Impulse  Radiography  (Instantane- 
ous) :  Its  Limitations  and  Possiljilities,  R. 
Knox.  Jl.  Inst.  Elec.  Engrs.,  vol.  50.  no. 
275,  June  1918,  pp.  352-358.  Development 
of  method ;  comparison  of  exposures  ob- 
tained from  single-impulse  set  with  mercury 
dip  interrupter  and  from  Siemens  impulse 
outfit  ;  types  of  apparatus ;  experiments  to 
show  differences  obtained  when  exposing 
through  screen  on  to  plate  and  through 
glass  on  to  plate  and  screen ;  standardiza- 
tion and  technique. 

Substations 

The  Standard  Outdoor  Substation,  J.  T. 
Bronson.  Gen.  Elec.  Rev.,  vol.  21,  no.  9, 
Sept.  1918,  pp.  640-051,  22  figs.  Require- 
ments of  outdoor  switching  apparatus  ;  out- 
line of  types  and  equipments  ot  outdoor 
substations. 


Telephones 

.\utonuitic  Telephones  at  .\ustralia  House. 
London.  Elecn.,  vol.  81,  no.  2099,  Aug.  9, 
1918,  pp.  317-318,  2  figs.  Description  ot  au- 
tomatic exchange  providing  for  200  lines. 

Construction  and  Operation  of  the  Field 
Telephone  and  Buzzer.  R.  D.  Greeman.  Wire- 
less .\ge,  vol.  5,  no.  12,  Sept.  1918,  pp.  1033- 
1035,  2  flgs.  Design  of  4000-ft.  signal  set 
intended  for  junior  military  organizations. 

European  Telephone  Practice,  F.  W. 
Scholz.  Telephone  Engr.,  vol.  20.  nos.  2  and 
3.  Aug.  and  Sept.  1918,  pp.  8.'5-S7.  9  flgs..  pp. 
130-133,  6  flgs.  (Aug.)  .\rtiflcial  lines;  loca- 
tion of  defects  in  underground  cables  ;  Cas- 
telli  apparatus  for  simultaneous  telegraphing 
and  telephoning :  French  measures  to  save 
materials.  (Sept.)  Chemical  and  physical 
theory  ot  lead  storage  b:'ttery  ;  some  points 
on  wireless  telephony  ;  new  telephone  selector 
used  in  France.  (Translations  from  Revue 
Gencrale  de  I'ElectricitS  anft  Annales  des 
Telephones.) 

Telephone  Exchange  Transfers  and  Their 
Organization.  G.  C.  Baldwin.  Jl.  Inst.  Elec. 
Engrs..  vol.  56.  no.  275,  June  1918.  pp.  390- 
410.  24  figs.  Operations  for  actual  transfer 
and  consideration  of  engineering  processes 
accompanying  work. 
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Transformers 

rurrent  Trausforiiior  Ratio  ;uul  I'liase  Er- 
ror bv  Test  Ring  Metbod,  H.  S.  Balier.  Proc. 
Am  Inst.  Elec.  Engrs.,  vol.  37,  no.  9.  Sept. 
lOl's,  pp  1173-11S3.  G  figs.  Metbod  of  test- 
ing bv  connecting  the  primary  and  secondary 
of  transformer  under  test  respectively  in 
series  with  the  primary  and  secondary  of  a 
special  current  transformer  in  which  number 
of  turns  in  secondary  coil  is  varied  until  pri- 
mary and  secondary  ampere  turns  in  special 
transformer  are  equal  to  each  other. 

Radiator  Tauic  Transformer,  H.  O.  Stephens 
and  \.  Paline.  Gen.  Elec.  Rev.,  vol.  21,  no. 
S  Aug.  mis,  pp.  5.=i6-5o9.  8  flgs.  Construc- 
tion rules  and  details  of  the  latest  forms. 

Transient  Phenomena 

Reactance  and  Short-Circuit  Current,  E. 
E  Dobertv.  (Jen.  Elec.  Rev.,  vol.  21,  no.  8, 
Aug.  1918,  pp.  .5i;2-"ii;4.  7  figs.  Non-mathe- 
matical dissertation  of  quantitative  effect  of 
reactance  on  short-circuit  currents. 

Short-Circuit  Windings  in  Direct-Current 
Solenoids,  O.  R.  Sehurig.  Gen.  Elec.  Rev., 
vol.  21,  no.  8,  Aug.  1918,  pp.  560-5132,  2  figs. 
Application  to  designs  of  the  phenomenon 
consisting  in  the  prolongation  of  time  taken 
bv  flux  to  decay  after  removal  of  the  magne- 
tizing force  when  a  short-circuited  winding 
surrounds  a  magnetic  core 

Transmission  Lines 

Aerial  Calile  Construction  Kinks.  Tele- 
phony, vol  75,  no.  fi,  Aug.  10,  1918,  pp.  13- 
15  'Methods  and  devices  developed  in  con- 
struction of  section  between  New  York  and 
.Vlbany  which  facilitated  rapid  placing  of 
cable. 

Aerial  Line  Construction  in  France,  n.  G. 
V  Sansoiu.  Transmitter,  vol.  28,  no.  3,  July 
18.  1918,  pp.  19-24.  11  figs.  Lecture  before 
Victorian  Postal  Elec.  Soc. 

Detective  and  Protective  Devices  for  Elec- 
tric Cables.  Engineer,  vol.  126,  no.  32b  i. 
Aug  9,  1918,  p.  116,  3  flgs.  Description  of 
protective  system  for  use  with  test  sheath 
cables. 

Resistance  and  Reactance  of  Iron  Trans- 
mission Lines,  A.  Press.  Elecn.,  vol.  81,  no 
2097.  <Tuly  2(5,  1918,  pp.  27S-277,  3  flgs.  A 
matliemat'ical  treatment. 


Voltage  Regulators 

Voltage  Regulator  for  Combined  Lamp  and 
Motor  Circuits.  Electricity,  vol.  32.  no.  144.:i 
July  19,  1918,  p.  379,  4  flgs.  Circuits  and 
vector  relationship  of  "  stabilizer  '  developed 
by  the  General  Electric  Co. 

ENGINEERING  MATERIALS 

Babbitt  Metal 

Babbitt  Metals  :  Conservation  of  Tin.  Elec. 
Power  Club.  Bui.  no  703.  July  1918.  p.  1. 
Composition  of  two  balibitt  mixtures  used  by 
the  General  Electric  Co.  and  of  two  tin 
alloys  used  by  Westinghouse  Elec.  &  Mfg.  Co. 

Bluestone 

Methods  of  Quarrying  Bluestone.        Stone, 
vol    39   no.  8,  Aug.  1918.  pp.  366-368.    Char-    Textiles 
acteristic    structure    of   bluestone ;    difference 
between  bluestone  quarrying  and  other  types. 


Sources,  metallurgy,  refining  and  uses  of  com- 
mercial grades  ;  possible  allotrophy  ;  chem- 
ical and  physical  properties  ;  casting  ;  deox- 
idation,  working,  welding,  hardening  and 
electrodeposition ;  heat  treatment  ;  effect  of 
iiupuritios  on  physical  properties  ;  definitions 
and  specifications. 

Ferrochrome 

Fi-rrochrome,  E.  M.  Kceney.  Colo.  School  of 
Mines  Mag.,  vol.  8,  no.  8,  Aug.  1918,  pp.  143- 
147.  Process  of  manufacturing  ferrochrome 
from  domestic  chromite  ;  recovery  anil  carluin 
control  as  affected  by  grade  of  ore  smelted, 
grade  of  product  desired,  and  constituents  of 
the  cliarge. 

Flint 

l>omestic  Flint  Pebbles  and  Linings  Sup 
plant  the  Foreign.  Eng.  &  Cement  World, 
vol.  13,  no.  3,  Aug.  1,  1918,  pp.  C1-G2. 
Sources  of  grinding  pebbles  or  substitutes 
thereof  produced  in  the  United  States  dur- 
ing the  last  few  years. 

Paving  Blocks 

Paving  Blocks  from  Kettle  River  Quarries. 
Eng  k  Cement  World,  vol.  13,  no.  3,  Aug.  1. 
1918,  p.  64.  Appearance  of  rock,  method 
employed  in  quarrying  it,  and  result  of 
analysis. 

Sand 

Tests  Uncover  Domestic  French  Sand  Sub- 
stitute, C.  P.  Karr.  Foundry,  vol.  66,  no. 
313,  Sept.  1918.  pp.  402-403.  Thorough  in- 
vestigation conducted  with  different  molding 
sands  shows  Zanesville  product  closely  ap- 
proaching French  sand  in  desirable  quali- 
ties. 

Scrap  Metal 

Standard  of  Classification  for  Old  Metals. 
Steel  &  Metal  Digest,  vol.  8,  no.  8,  Aug.  1918. 
pp.  479  and  515.  Adopted  by  the  Nat.  Assn. 
of  Waste  Material  Dealers. 

Silica 

Economic  Uses  of  Silica  and  Its  Occurrence 
in  Ka.stern  Canada,  Heber  Cole.  Iron  &  Steel 
Inst,  of  Canada,  vol.  1,  no.  7,  Aug.  1918,  pp. 
:;(ii;-310.  Requirements  of  silica  in  glass  in- 
dustry :  in  manufacture  of  brick,  ferro-sili- 
ccn.  sodium  silicate;  in  pottery  and  enamel- 
ing; in  paint  manufacture:  for  use  as  a 
tlnx ;  in  producing  carborundum  ;  in  steel 
foundries. 


Stellite 

Notes  on  Stellite  (Quelques  observations 
sur  "  le  stellite'"!.  L.  Guillet  and  II.  Goil- 
froid.  Revue  de  Metallurgie,  year  15.  no.  4. 
Julv-Uig.  1918,  np.  339-346,  7  flgs.  Physical 
characteristics;  structure;  chemical  analysis; 
report  of  author's  tests. 

Tantiron 

Tantiron.  Engineering,  vol.  106,  no.  2745. 
Aug.  9,  1918,  pp.  154-156,  8  figs.  Descrip- 
tion of  a  silica  iron  used  for  manutactur- 
ing  chemists'  materials,  that  resists  certain 
corrosiA'e  actions. 


Boiler  Plates 

\  Cause  of  Failure  in  Boiler  Plates.  W. 
Roscnbain  and  D.  Hanson.  Proc.  British 
Iron  &  Steel  Inst.,  May  2-3,  1918,  Paper  no. 
15  12  pp.,  18  flgs.  Results  of  analysis,  me- 
chanical tests  and  microscopic  examination  of 
a  boiler  plate,  1%-in.  thick,  4  ft.  4  in.  wide 
by  11  ft.  long,  which  failed  in  the  last  stage 
of  its  manufacture. 

Brass 

Cast  Brass,  Its  Use  and  Reclamation,  R.  C. 
Brown.  Railroad  Herald,  vol.  22,  no.  9, 
Aug  1918,  pp.  186-187.  Suggested  scheme  to 
gage  service  efficiency  of  the  brass  account 
of  a  railroad. 

Bronze    ( Phosphor t 

The  Manufacture  of  Phosphor  Bronze.  W. 
W  Rogers.  Mach.  World,  vol.  63.  no.  1642. 
June  21  1918,  p.  297.  Composition,  method 
of  manufacture,  and  physical  properties. 
From  pamphlet  published  by  Stamford. 
I  Conn.  1    Rolling  Mills  Co. 

Cadmiu.n 

The  Allotropv  of  Cadmium,  E.  Cohen.  Jl. 
\m  Cbem,  Soc".  vol.  40.  no.  8.  .\ug.  1918.  pp. 
H4'9-1156.  3  figs.  Aiming  to  demonstrate 
that  in  assumptions  made  by  F.  H.  Getmaii 
(vol  39,  1917,  p.  1806),  there  are  errors 
which  when  removed,  make  his  results  iden- 
tical with  those  obtained  by  Cohen  and  Held- 
erman. 

Copper 

Copper.  Circular  of  the  Bureau  of  Stand- 
ards, no.  73.  June  23,  1918,  103  pp.,  2o  figs. 


Investigations  on  Textile  Fibers.  W  .  Har- 
rison. Proc.  Roy.  Soc,  vol.  94,  no.  A  Uh... 
July  1  1918,  pp.  460-469,  12  flgs.  Report 
of  'investigations  on  the  effect  of  stress, 
moisture  and  heat ;  probable  cause  of  the 
double  refraction  exhibited  by  natural  fibers 
and  effect  of  chemical  treatment  on  it ;  ex- 
periments with  artificial  samples  to  ascer- 
tain in  what  manner  internal  stresses  can 
arise  in  fibers. 

Zinc 

General  Congress  of  the  "  Genie  Civil." 
Work  done  bv  Section  IV  (Congres  general 
du  GC'nie  civil.  Travaux  de  la  Section  I\  i . 
Demenge  and  Maneuvrier.  Revue  (.renerale 
de  I'Electricite,  vol.  4,  no.  5.  Aug.  3,  1918. 
pp.  157-161.  Report  on  production  and  util- 
ization of  zinc  throughout  the  world.  (Con- 
tinuation of  serial.) 

New  Uses  for  Zinc.  A.  P.  Cobb.  Steel 
&  Iron  Digest,  vol,  8,  no.  8,  -\ug.  1918,  pp. 
477-479.  Suggestions  to  dispose  of  the 
world's  production — greatly  increased  by  the 
war.     .\ddress  before  .-Vm.  Zinc  lust. 

See  also  Aeronautics  (Wing  Fahriixt .  Biiihl- 
inn  and  Construction  [MilJ  Biiildinin.  Ccmriit 
atid  Concrete,  MetaUurgn,  Railroad  Enrnnecr- 
ina.  Steam  (Bail  Failures):  Krfnutnneis : 
Steel  and  Iron;  Testing  (Balloon  Fabrics.) 

FACTORY  MANAGEMENT 

Cost  System 

Factory  Order  and  Cost  System.  W.  H. 
Rohr.  Wood-Worker,  vol,  37.  no.  6,  Aug. 
1918,  pp.  2.'?-25,  7  flgs.  System  designed 
and  operated  bv  Waddell  Mfg.  Co.,  Grand 
Rapids,    Mich.,    manufacturers    to    order    ot 


carvings,    turnings,    twist  work,   etc.,    for  in- 
terior finish   factory  trade. 

Managership 

Under  New  Management — The  Manager, 
Charles  M.  Horton.  Indus.  Management, 
vol.  36,  no.  2,  Aug.  1918,  pp.  113-116.  The 
human  qualities  of  the  manager  who  will 
succeed  in  the  immediate  future. 

Mechanical  Handling  of  Materials 

Mechanical  Material  Handling  System  Re- 
duces Labor  and  Hauling  Costs  and  Elim- 
inates Waste  in  Construction  of  Michigan 
Road.  Eng.  &  Contracting,  vol.  50,  no.  10, 
Sept.  4,  1918,  pp.  233.  4  flgs. 

Non-Repetitive  Work 

.Managing  Nun  Repetitive  Work.  Norman 
Howard.  Indus.  Management,  vol.  56,  no. 
2,  Aug.  1918,  pp.  94-96,  3  flgs.  How  to  set 
times  on  lathe  work  in  tool  making. 

Organization 

The  Spirit  of  the  Organization.  William 
Judson  Kiliby.  Indus.  Management,  vol.  56, 
no.  2.  Aug.  1918.  pp.  117-118.  How  it  is 
created   and   sustaintnl. 

Rate  System 

Automatic  Rate  System  Is  Fair  to  .Vll. 
Harold  W.  Clapp.  Elec.  Ry.  JI..  vol.  52,  no, 
6.  Aug.  10,  1918,  pp,  230-231.  A  year's 
experience  with  a  service-at-cost  franchise 
in  Wcsterville,  Oliio,  shows  desirability  of 
flexible  fai-es  automatically   adjusted. 

Railway  Stores 

Railway  Stores  Methods  and  Problems, 
W.  H.  Jarvis.  Ry.  Gaz.,  vol.  29,  nos.  2,  3, 
4  and  5.  July  12,  19,  26,  Aug.  2,  1918,  pp. 
42-44.  75-78,'  102-105  and  130-133,  1  fig. 
Storage  and  distribution  of  material ;  stores 
flttings  ;  limitation  of  stock  on  hand  ;  stand- 
ard numbering  of  items  :  traffic  stores  requi- 
sitions.  ((Continuation  of  serial,  i 

Economic  Factors  Connected  With  Stor- 
ing. H.  B.  Twyford.  Iron  .\ge,  vol.  102. 
no.  7,  Aug.  15,  1918,  pp,  395-398,  2  flgs. 
Proper  quantities  of  materials  and  .supplies 
to  keep  in  stock  :  consideration  of  maximum 
Hui  miiiiinum  limits. 

Snow  Removal 

Snow  Removal,  H.  Richards.  G.  T.  Don- 
oghue  and  W.  J.  Galligan.  Jl.  West,  Soc. 
Engrs.,  vol.  23,  no.  3.  Mar.  1918,  pp.  175- 
191.  Reports  of  Chicago  (commissioners 
describing  work  carried  out  in  their  re- 
spective districts.  Paper  before  Western 
Soc.  of  Engrs.  Published  also  in  Contract 
Rec,   vol.   32,  no.   36,   Sept.   4,   1918,   p.   720. 

Stocks 

Fixing  Quantities  of  Materials  in  Stock, 
E  W  Taft.  Cassier's  Eng.  Monthly,  vol. 
54.  no.  1.  July  1918.  pp.  43-45,  1  fig.  -V 
method  to  determine  and  periodically  to 
revise  maxima  and  minima  of  materials 
stocked  by  industrial  concerns. 

See  also  Industrial  Organization. 

FORGING 

Alachine  Forging 

Machine  Forging  in  Automotive  Plants. 
Automative  Industries,  vol.  39,  no.  8.  Aug. 
22,  1918,  pp.  327-329.  Methods  employed 
in  the  production  of  upset  or  annular 
forgings. 


FOUNDRY 


Brass  Castings 

Expansion  and  Contraction  of  Brass 
Castings.    P.    W.    Blair.      Metal    Indus.,    vol. 

10.  no.  8,  Aug.   1918.  p.  351.     Table  of  con- 
tractions. 

Cast-iron  Joints 

The  Manufacture  of  Metal  Beds,  Frank  A. 
Staulev.  Am.  Mach..  vol.  49.  no.  10,  Sept. 
5,  1918.  pp.  427-431,  16  flgs.  IllustJates 
and  describes  methods  used  in  pouring 
cast-iron  .ioints  with  work  set  up  in  assem- 
bling fixtures  and  with  chills  for  each  joint 
in  which  parts  are  gripped  and  held  ready 
to  receive  the  metal. 

Copper  Castings 

Copper  Castings  for  Electrical  Purposes. 
n  F  Comstock.  Brass  World,  vol.  14.  no. 
8.'  .Vug.  1918.  pp.  229-230.  Difficulty  of 
making  copper  castings  of  sufficient  sound- 
ness without  decreasing  electrical  conduc- 
tivity of  the  copper. 

Cores 

.\ccuracv  in  Setting  Cores,  J.  V.  Hunter. 
Am.  Macli..  vol.  49,  no.  10,  Sept  5,  1918, 
pp.  439-440,  3  flgs.  Methods  for  support- 
ing cores  by  walls  of  flask. 
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Exceptional  Gang  Core  Boxes,  J.  V.  Hun- 
ter. Am.  Macb.,  vol.  49,  no.  0,  Aug.  29, 
'1918,  pp.  377-380,  10  flgs.  Description  of 
a  method  of  greatl.y  increasing  number  of 
cores  in  a  gang  box  ;  gang  boxes  of  "Cook" 
type. 

Deformation  of  Steel  Castings 

The  Deformation  of  Steel  Castings,  T. 
lirown.  Foundry,  vol.  GO,  no.  313,  Sei)t. 
1918.  pp.  411-413.  From  paper  before  Brit- 
ish  Foundrymen's  Assn. 

Die  Casting 

Aluminum-Bronze  Die  Casting,  H.  Rix  and 
II.  Wbitaker.  Metal  Ind.,  vol.  6,  no.  8, 
Aug.  1918,  pp.  301-303,  1  flg.  Tbe  effects 
of  iron  and  manganese  on  copper-aluminum 
alloys.  A  paper  before  the  British  Insti- 
tute of  Metals. 

Electric  Brass  Furnace 

A  Rocking  Electric  Brass  Furnace,  H.  W. 
Gillett  and  A.  B.  Ehoads.  Brass  World, 
vol,  14,  no.  18.  Aug.  1018,  pp.  217-220,  2 
flgs.  Review  of  electric  brass  furnaces  and 
description  of  one  used  by  Bureau  of  Mines. 

Foundries 

How  One  Steel  Foundry  Met  the  Need 
for  Ship  and  Railway  Castings.  H.  Cole 
Estep.  Foundry,  vol.  66,  no.  313,  Sept. 
1018.  pp.  415-423,  1.5  figs.  Description  of 
plant  of  Birdsboro  (Pa.)  Steel  Foundry  & 
JIacliine  Co. 

FUELS  AND   FIRING 


Canada 

Fuels  of  Westeru  Canada.  .Tames  White. 
.11.  Eng.  Inst,  of  Canada,  vol.  1,  no.  4,  Aug. 
1918,  pp.  15.5-162.  Availability  of  coal,  nat- 
ural gas.  petroleum,  electricity,  peat  and 
wood  in  Mauitoba.  Saskatchewan,  Alberta 
and  British  Columbia. 

Change-Fuel  Systems 

-Vuxiliary  Steam  Plant  for  Seattle.  J.  H. 
Longfellow.  Jl.  of  Electricity,  vol.  41,  no.  4, 
Aug.  15,  1918.  pp.  152-153.  Fuel-oil  opera- 
tion with  provision  for  change  over  to  a 
coal-fired  system  In  new  100,000-kw.  Instal- 
lation. 

Coal  Selection 

Coal  and  Its  Selection,  It.  June.  Brick  & 
Clay  Rec,  vol.  53,  no.  5,  Aug.  27,  1918,  pp. 
389-392,  4  flgs.  Classiflcatlon  of  coals  : 
graphs  showing  relation  of  coal  to  combus- 
tion space,  influence  of  moisture,  and  effect 
of  ash  on  heating  value  of  Illinois  screenings. 
(Continuation  of  serial.) 

Combustion  Losses 

Management  of  the  Power  Plant.  Robert 
June.  Textile  World  Jl..  vol.  54.  no.  10. 
Sept.  7,  1918,  pp.  81-87,  2  flgs.  Combustion 
losses  and  how  they  may  be  reduced  (Third 
of  a  series.  First  two  in  July  6  and  Aug.  24 
issues.) 

Education  of  Firemen 

Education  of  Boiler-Uoom  Men  Necessary, 
Edwin  A.  Hunger.  Elec.  World,  vol.  72,  no. 
S,  Aug.  24,  1918,  pp.  344-347.  Human  ele- 
ment important  factor  in  fuel-conservation 
efforts  :  means  of  fostering  interest  of  fire- 
men ;  notes  on  experience  of  several  com- 
panies. 

Fuel  Conser\'ation 

Canadian  Faetorv  Reduced  Coal  Bill.  B.  K. 
Read.  Can.  Mfr.,  vol.  38,  no.  9,  Sept.  1918, 
pp.  23-27.  3  flgs.  Methods  adopted  and  ta- 
bles of  tests  on  furnaces  made  by  the  Do- 
minion Forge  &  Stamping  Co.  (To  be  con- 
cluded.) 

Coal  Conservation  in  Fact.  C.  R.  Knowles. 
Contract  Rec,  vol.  32,  no.  36,  Sept.  4.  1918. 
pp.    719-720.      Remarks   on   present  waste. 

Coal  Conservation  in  New  England.  Ira  N. 
Hollis.  Indus.  Management,  vol.  56.  no.  2. 
.\ug.  191S,  pp.  89-93.  Outlines  Massachusetts 
plan  and  scheme  of  organization  to  reach 
every  factory  and  reduce  and  eliminate  the 
present  wastage  of  fuel. 

Coal  Saving  by  the  Scientific  Control  of 
Steam  Boiler  Plants.  D.  Brownlie.  Engi- 
neering, vol.  106,  no.  2741,  July  12,  1918, 
pp.  25-27.  Average  figures  for  250  typical 
plants  covering  period  from  1910  to  the  pres- 
ent, showing  economy  that  can  be  effected 
by  adoption  of  scientific  methods  in  the  boil- 
er-house. 

Coal  Storage  Conservation  Rules,  W.  D. 
Langtrv.  Ice  &  Rofrig..  vol.  54,  no.  5, 
May  1918,  pp.  256-257.  Oxidation  in  stor- 
age'; action  of  pyrites;  spontaneous  heating; 
deterioration  :  avoiding  dangers.  Paper  be- 
fore Ill.-Wis.  Ice  Dealers'  .\ssn. 

Conservation  of  Fuel  in  California.  R.  J. 
C.  Wood.  Elec.  World,  vol.  72,  no.  8,  Aug. 
24,  1918,  pp.  348-350.  1  fig.  By  intercon- 
nection of  systems  with  different  load   char- 


acteristics one  company  alone  will  save 
nearly  a  million  barrels  of  fuel  oil.  Hydro- 
electric development  must  continue  to 
meet  growing  demand  for  energy. 

Fuel  Conservation  on  the  Santa  Fe, 
Charles  E.  Parks.  Kv.  Rev.,  vol.  63,  no.  4, 
July  27,  1918,  pp.  124-125.  Savings  of  up- 
wards of  $2,000,000  made  in  nine  years  by 
the  present  fuel  organization  of  this  road  ; 
methods  used  are  explained. 

Important  Phases  of  the  Fuel  Conserva- 
tion Problem,  11.  C.  Woodbridge.  Ry.  Age, 
vol.  65,  no.  8,  .Vug.  23,  1918,  pp.  335-336. 
Suggestions  to  railway  men  of  all  depart- 
ments legarding  economical  use  of  coal. 
Abstract  of  paper  before  Railway  Club  of 
Pittsburgh. 

Methods  for  More  Efficiently  Utilizing 
Our  Fuel  Resources.  I'art  XXI.  The  Coal 
Fields  of  the  United  States,  Marius  R. 
Campbell.  Gen.  Elec.  Rev.,  vol.  21,  no.  9, 
Sept.  1918,  pp.  002-019.  Detailed  statistics 
of  available  reserves,  present  production  of 
each  coal  region,  and  map  showing  all 
known  coal  deposits  and  quality  of  coal  in 
each  region.  Abstract  from  professional 
paper  100-A.  U.  S.  uenl.  Survey.  1017. 

Methods  for  More  Efficiently  Utilizing  Our 
Fuel  Resources.  U.  II.  Fernald.  Gen.  Elec. 
Rev.,  vol.  21,  no.  s,  .\ug.  1018,  pp.  542-555, 
11  figs.  Importance  of  fuel ;  statistics  of 
world's  coal  supply,  and  production  ;  com- 
parative heating  values  of  coal;  peat;  pe- 
troleum and  natural  gas  :  conservation. 

Reducing  Water  Waste  to  Save  Coal. 
Mun.  Jl.,  vol.  43.  no.  7,  Aiig.  17,  1918,  pp. 
128-129.  Figures  derived  from  data  ob- 
tained in  cities  of  New  York  ;  ways  by  which 
water  waste  and  leakage  can  be  reduced. 

Ways  and  Means  of  Saving  Coal  in  the 
Boiler  Room  and  Shop.  Brick  cS:  Clay 
Rec,  vol.  53,  no.  4,  .\ug.  13.  1918,  pp.  300- 
301.  Recommendations  of  U.  S.  Fuel  Ad- 
ministration concerning  generation  and  use 
of  power,  light  and  heat. 

Gas  Fuel 

Some  Notes  on  Gas-Firing  Boilers.  T.  M. 
Hunter.  Proc.  South  Wales  Inst,  of 
Engrs..  vol.  34.  no.  2.  July  10.  1918.  pp.  127- 
155,  4  flgs.  Dry  and  wet  processes  of  gas 
cleaning ;  losses  involved  in  boiler  firing  by 
gas ;  essentials  for  economical  combustion 
and  preseut  methods  of  burning  gas;  con- 
clusion drawn  from  a  number  of  experiments 
upon  a  Lancashire  boiler;  tables  showing 
results  following  upon  the  combustion  of 
three  typical  gases,  with  different  quantities 
of  air  dilution. 


Kerosene 

The  Boiling  Point  of  the  Paraffins.  G.  le 
Bas.  Chem.  News,  vol.  117.  no.  3052,  July 
19.  1918,  pp.  241-242.  Table  showing  be- 
havior of  compounds-  in  disagreement  with 
Hinrichs-Newmann's  rules  correlating  the 
boiling  point  and  chemical  constitution. 

Low-Grade  Fuels 

Sawdust  and  Wood  Burning.  Power 
Plant  Eng.,  vol.  22.  no.  16,  Aug.  15.  1918, 
pp.  047-654,  9  flgs.  .\  symposium  dealing 
with  furnace  designs,  conditions  to  main- 
tain, conveying  and  storage  systems,  and 
value  of  sawdust  and  wood  as  fuels. 

The  Use  of  Lignite,  Bagasse  and  Wood 
,Waste  for  Power  f^ieneration  and  Other 
Purposes,  John  B.  C.  Kershaw.  Engineer, 
vol.  120,  no.  3267,  Aug.  9,  1918,  pp.  121- 
122,  3  flgs.  Chemical  and  physical  projier- 
tles  of  lignite ;  power  generation  from  air- 
dried  lignite  ;  briqiu-tting.- 

Oil  Fuel 

France  and  the  Use  of  Petroleum.  M. 
Henri  Berenger.  Petroleum  Rev.,  vol.  39, 
nos.  833  and  834,  July  6,  and  13,  1918,  pp. 
11-12  and  27-28.  Uses  for  heating  engine 
boilers ;  liquid  fuel  in  internal-combustion 
motors  (Diesel  type)  ;  international  problem 
of  petroleum  and  heavy  oils.  (Continued 
from  vol.  38.  p.  406.1 

Petroleum  from  Coal.  Petroleum  Rev., 
vol.  39.  no.  838.  Aug.  10.  1918,  p.  87.  Re- 
port of  committee  of  Technologists'  Instn. 
on  production  of  oil  from  cannel  coal  and 
allied  minerals. 

Petroleum  Under  the  Microscope.  James 
Scott.  Petroleum  World,  vol.  15,  no.  214. 
July  191S,  pp.  282-283,  3  flgs.  Some  unre- 
fined compounds. 

Supply  of  (HI  .\vailiible  from  Shales,  (i. 
Egioff  and  J.  C.  Morrell.  Oil  &  Gas  Jl., 
vol.  17.  nos.  11  and  12.  .\ug.  10  and  2::. 
1918,  pp.  42-40  and  45-48.  Treatment  in 
retorts;  comparati%'e  yields  from  oil  shales; 
source  of  oil  shale  used;  experimental  meth- 
ods; distillation  analysis,  aromatic  liydrci- 
carbons ;  analysis  of  water  resulting  from 
the  thermal  decomposition  of  the  oil  shale  : 
phenols  and  its  derivatives ;  heterocyclic 
nitrogen  compounds;  compounds  isolated 
from  oil-shale  retorting. 


Peat 

I'cat  Occurrences  in  Illinois.  Jl.  .\m.  Peat 
Soc,  vol.  11,  no.  3,  July  1918,  pp.  148-152. 
Results  obtained  from  the  Manito  (Mason 
Co.)  experiment  field  on  deep  peat  where 
treated  plots  and  untreated  strips  were 
cropped.  .Suggestive  treatments  for  differ- 
ent types  of  peat  soils. 

Possibilities    of    Using    Peat    as    Fuel    in 
Some   Places.      Jl.    Am.    Peat    Soc,    vol.    11, 
no.    3,    July    1018,    pp.    140-144.      Fuel   value 
and    method    of    preparation.      From    (J.    S.    ■ 
Geol.  Survey  Press  Bui.,  June  19,   1918. 

Value  of  Peat  Fuel  for  the  Generation 
of  Steam.  Engineer,  vol.  126,  no.  3267, 
Aug.  9,  1918,  pp.  123-124,  1  flg.  Reprint 
of  Bulletin  No.  17.  Canadian  Department  of 
Mines. 

Pulverized  Fuel 

General  IJtilization  of  Pulverized  Coal, 
Henry  G.  Barnhurst.  Chem.  Eng.  &  Min. 
Rev.,  vol.  10,  no.  114,  March  1918,  pp. 
174-177.     Paper  before  Cleveland   Eng.    Soc. 

Smokeless  Combustion 

Fuel  Economy  in  the  Operation  of  Hand 
Fired  Power  Plants.  Contract  Rec.  vol.  32, 
no.  27.  July  3,  1918,  pp.  527-531,  4  flgs. 
Chemical  analysis  of  combustion  and  discus- 
sion of  the  fundamental  conditions  neces- 
sary for  complete  and  smokeless  combustion. 
From  T'niv.  of  111.   Bui. 

Smoke  Prevention — Coal  Saving  Sugges- 
tions. Paper,  vol.  22,  no.  25,  Aug.  28,  1918. 
p.  32.  Brief  outline  of  suggestions  based 
on  long  experience  of  Westinghouse  Elec.  & 
Mfg.   Co.'s   combustion   engineers. 

Storage 

Storage  and  Handling  of  Gas  Coal,  H.  H. 
■Stoek.  Gas  Age.  vol.  42,  no.  4,  Aug.  15, 
1918,  pp.  14.5-149.  Review  of  investiga- 
tions by  the  Experiment  Station  of  the  Uni- 
verslty'of  Illinois.      (To  be  continued.) 

The  Storage  of  Bituminous  Coal,  with 
Reference  to  its  Liability  to  Spontaneous 
Combustion  in  Storage  Heaps,  Bunkers  or 
Cargo.  John  H.  Anderson,  Trans.  Inst.  Ma- 
rine" Engrs..  vol.  30,  paper  no.  236.  June 
1918.  pp.  81-9S  and  discussion  pp.  98-117. 
Record  of  methods  employed,  which  so  far 
have  given  satisfaction. 

fThe  Storage  of  Bituminous  Coal.  H.  H. 
Stoek.  Power  Plant  Eng..  vol.  22.  no.  15. 
Aug.  1.  1918.  pp.  614-616,  3  figs.  Abstract 
of  paper  before   Western   Soc.   of  Engrs. 

Waste  Heat 

Waste  Heat  Utilization  in  Cement  Works, 
H.  D.  Baylor.  Perro-Concrete,  vol.  9,  no. 
12.  June  1918,  pp.  430-133,  2  figs.  Data 
"litaiiied  with  a  boiler  recently  installed 
liv  the  lyouisville  Cement  Co.  From  paper 
liefori'   \m.   Inst,   of  Chem.   Engrs. 

Ncc  nlao  Chemical  Technolorm  (Oil  IiuIiik- 
trii )  :  (_'tifit  luditstrii. 


FURNACES 


Development  of  Power  from  the  Stand- 
point of  the  Boiler  Room,  C.  F.  Hirshfeld. 
Power,  vol.  48,  no.  8,  Aug.  20.  1918.  pp. 
284-286,  2  figs.  J.  E.  .Vlfred  Lectures  on 
Engineering  Practice,  Johns  Hopkins  Uni- 
versity. 

Graf  Furnace 

Graf  Gas  Consuming  Furnace,  John  Nel- 
son. Iron  Age.  vol.  102,  no.  6.  Aug.  8,  1918, 
p.  3.19.  1  fig.  .\ir  introduced  above  bridge 
wall  burns  gases  ordinarily  wasted  in  boilers. 

Radiation  Furnaces 

Superficial  Radiation  Furnaces  (Fours  a 
radiation  superftcielle).  Jl.  P.  Negrier.  Revue 
de  Mgtallurgie.  year  15.  no.  4.  July-Aug. 
1918.  pp.  391-398.  4  figs.  Combustion ; 
scheme  of  burners  and  mixers  ;  applications 
of  superflcial  radiation, 

Two-Zone  Furnace 

The  Two-Zone  Furnace,  O.  H.  Hertel.  Pop- 
ular Engr..  vol.  10.  no.  1,  July  1918.  pp.  26- 
27.     Features  of  the  two-zone  boiler  furnace. 

.S'ee  also  Electrical  Engineering  (FunicKes)  ; 
Fnundry  (Electric  Brass  Furnaces)  :  Steel 
and  Iron   (Electric  Furnace  Melting). 

HEATING 

Condensation 

Returning  Condensation  in  High  and  Low- 
Pressure  Heating  Systems,  Charles  L.  Hub- 
bard. Domestic  Eng.,  vol.  84,  no.  7,  Aug. 
17.  1918,  pp.  2.36-238,  6  flgs.  Notes  on  vari- 
ous methods  of  saving  condensation.  (Con- 
cluded.! 
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Hot-Water  Heating 

Expansion  of  Water  in  Hot-Water  Heating 
Svstems.  Howting.     Plumbers'  Trade  Jl..  Yol. 
65,  no.  5,  Sept.  1,  1918,  pp.  277-279,  4  figs.    Slag  Haulage 
Allowance  for  expansion  in  design,  construc- 
tion or  installation. 


295-296,  9  figs.  Kxplanation  of  various 
forms  and  details  of  mono-cable  and  lii- 
cablo  lines. 


Radiators 

Meeting  the  Higli  Cost  of  Heating  and 
Ventilating  Apparatus,  George  T.  Mott. 
rJeat.  &  Vent.  Mag.,  vol.  15,  no.  8.  Aug.  191S. 
pp.  18-34,  3  flgs.  .Advocates  use  of  wall 
radiators  rattier  than  pipe  coils  as  a  matter 
of  economy. 

Room  Temperature 

.\  Studv  of  Iiegrees  of  Discomfort.  Heat. 
&  Vent.  Slag.,  vol.  15,  no.  8,  Aug.  1918,  pp. 
11-14,  1  fig.  Based  on  temperature  comfort 
tests  made  at  Chicago  Normal  College  by 
Prof.    J.    W.    Shepherd. 

School  Buildings 

School  Building  Heating  and  Ventilation, 
Samuel  R.  Lewis.  Heat.  &  Vent.  Mag.,  vol. 
15,  no.  8.  Aug.  1918,  pp.  29-.35,  4  figs.  First 
article  of  series. 

HOISTING  AND  CONVEYING 

Coal  Handling 

.\n  Electrically  Interlocked  Car  Haul  and 
Car  Feeder.  R.  P.  Hines.  Coal  Age,  vol.  14, 
no.  7.  Aug.  15,  1918,  pp.  300-302,  4  figs.  A 
car  feeder  within  the  mine  and  a  car  haul 
leading  to  tipple  are  so  connected  electrically 
that  feeder  cannot  be  started  until  haul  is 
running  at  normal  speed.  Both  apparatus 
may  be  stopped  at  various  points. 

Effective  System  of  Coal  Handling  at  Prov- 
idence, G.  K."  Jenckes.  Gas  Age,  vol.  42.  no. 
4,  Aug.  15,  1918,  p.  158,  1  flg.  Extension 
through  use  of  locomotive  crane. 

The  Britannia  Colliery,  Pengam,  Mon., 
George  Hann.  Colliery  Guardian,  vol.  116, 
no.  3004.  July  26.  1918,  pp.  173-175,  2  figs. 
Illustrated  description  of  plant  and  equip- 
ment ;  all  haulage  mechanical.  From  a  pa- 
per before  South  Wales  Inst,  of  Engrg. 

Conveyors 

Conveyors  for  Chemical  Works,  W.  II. 
Atherton.  Cassier's  Eng.  Monthl.v.  vol.  o4, 
no.  1.  July  1018.  Supp.  pp.^  i-vui  9  figs. 
Forms  and  sizes  of  oxide  and  coal  convey- 
ors.     (Continuation   of  serial.) 

Cranes 

Large  Navy  Floating  Crane  Made  Safe  by 
Regenerative  Braking.  Elec  Contractor- 
Dealer,  vol.  17,  no.  11,  Sept.  1918,  pp.  100- 
101  3  flgs.  Data  of  new  giant  crane  said 
to  have  lifted  a  complete  tugboat  from  Its 
berth  on  the  harbor  bottom  after  sinking. 

Wall  Cranes,  E.  G.  Beck.  Mech.  World, 
vol.  64.  no.  1646,  .luly  19,  1918.  pp.  30-31  4 
flgs  Mathematical  analysis  of  a  frame  under 
specifled  loading.  (Continuation  of  a  serial: 
preceding   article   published   May    24.1 

Elevators 

Factors  Governing  Elevator  Drive.  C.E. 
Clewell.  Elec.  World,  vol.  72.  no.  8.  Aug. ^4. 
1918  pp.  340-343,  8  figs.  Standard  safety 
features  usually  embodied  in  control  equip- 
ment; power  requirements  of  elevators  and 
types  of  motors  suited  to  the  service  ;  direct 
—and  alternating — current  elevator  motors. 

Lift  Controllers 


Lift  Controllers   and   Controlling   Gear  for 
D    C    Lift.      Electricity,   vol.    32,   no.    144-3.     Dramage  Channels 

July  19,  1918,  pp.  381-382,  2  flgs.  Diagrams 
for'  car-switch  and  push-button  control  sys- 
tems.     (Continuation  of  serial.) 


Molten  Slag  Is  Hauled  by  Rail  for  Making 
Embankments.  Eng.  News-Rec,  vol.  81,  no. 
6,  Aug.  8,  1918,  pp.  267-268,  1  flg.  Union 
Railroad  at  Pittslnirgh  handles  hot  materials 
in  ladle  cars ;  fills  made  in  layers  prove 
very   substantial. 

Trucks,  Industrial 

Karry-Lode  Industrial  Trucks,  Tractors 
and  Trailers.  Automotive  Industries,  vol.  39, 
no.  6,  Aug.  8,  1018.  pp.  242-243,  3  flgs. 
Trucks  employ  roller-pinion  type  of  internal 
drive  and  are  provided  with  automatic  safety 
switch  for  use  on  steamship  piers,  in  railway 
yards  and  industrial   plants. 

Transportation  by  Power  Trucks,  Reginald 
Trautschold.  Indus.  Management,  vol.  56, 
no.  2,  Aug.  1918,  pp.  97-101.  7  figs.  Features 
of  a  number  of  types  of  special  trucks  for 
mechanical  handling  of  materials,  with  para- 
graphs on  operating  costs. 

Turntables 

Bronze  Turntable  and  Movable  Bridge 
Discs  O.  E.  Selby.  Foundry,  vol.  46,  no. 
312  .\ug.  1918,  pp.  368-371.  Existing  speci- 
flcations  discussed  and  changes  recommended 
to  users  and  brass  foundrymen. 

Wire  Ropes 

Wire  Ropes,  "Kinetics.  "  PracUcal  Engr., 
vol.  58,  no.  1638.  July  18,  1918,  pp.  28-29,  4 
flgs.  Details  of  construction  of  guide,  rub- 
ber and  sinking  ropes  ;  winding  speeds ;  fac- 
tors of  safety.  (Previous  articles  published 
Jan.  3,  Feb.  14,  Mar.  28,  May  2  and  June 
20.) 

.S'cc  also  Transportation  {Marine  Ter- 
minals.) 

HYDRAULICS 

Bazin  Weir  Formula 

Veriflcation  of  the  Bazin  Weir  Formula  by 
Hydro-Chemical  Gaugings.  C.  Herschel.  Proc. 
Am.  Soc.  Civ.  Engrs.,  vol.  44,  no.  6.  Aug. 
1918.  pp.  835-842.  Discussion  of  F.  .\.  Nag- 
ler's  paper. 

Caissons,  Concrete 

Concrete  Caisson  of  New  Type  Used  In 
Breakwater.  Eng.  News-Rec,  vol.  81,  no,  6, 
Aug.  S,  1918,  pp.  258-260,  5  flgs.  Trapezoi- 
dal shape  adopted  tor  economy ;  caissons 
launched,  sunk  in  place  and  fllled  to  carry 
monolithic  concrete  superstructure. 

Cast-Iron  Linings  of  Wells 

Special  Cast  Iron  Lining  of  Two  Large 
Bore  Wells,  W.  H.  Maxwell.  Eng.  &  Con- 
tracting, vol.  50,  no.  7.  Aug.  14,  1918,  pp. 
172-175.  3  figs.  Reprint  from  Water  and 
Engineering,  London. 

Dams 

FaciU"  Leaky  Rock-Fill  Dam  with  Timber 
Plank.s,  George  M.  Bull  Eng.  News-Rec 
vol.  81,  no.  5,  Aug.  1,  1918,  pp.  229-231,  2 
flgs  After  dam  was  raised  25  ft.,  old  con- 
crete facing  leaked,  so  3  rows  of  creosoted 
boards  were  placed  on  face. 

Improving  Arcb  Action  in  Arch  Dams.  W. 
P  Creager  and  S  H.  Woodward.  Proc.  Am. 
Soc  Civ.  Engrs.,  vol.  44,  no.  6,  Aug.  1918, 
pp.  871-873.  "Discussion  of  L.  R.  Jorgensen  s 
paper  in  May  issue. 


Marine  Railway 

Features  of  an  Electrically  Operated  Ma- 
rine Railway.  Elec.  Rev.,  vol.  73.  no.  8  Aug. 
•>i  1918  pp  290-292,  3  flgs.  Installation 
on'  Illinois  River  served  by  central-station 
company  :  boats  carried  through   channel. 

Overhead  Carriers 

Lifeboat  Transporting  and  Lowering  Gear. 
Shipping,  vol.  4.  no.  7,  .4-Ug.  17.  1918,  pp. 
13-14  "Plan  and  elevations  of  Ross-.-Vnder- 
son  device,  consisting  of  a  series  of 
athwartsbip  and  fore-and-aft  girders  carried 
on  columns  and  forming  overhead  tracks  lor 
trolleys  with  angular  pull  bearing. 

Notes  on  the  Overhead  Koepe  Winding 
Plant  at  Plenmeller  Colliery.  Haltwhistle, 
Northumberland.  George  Raw.  Trans  Inst. 
Min.  Engrs..  vol.  55.  part  3.  July  191f^,  pp. 
170-186,  and  (discussion!,  pp.  186-188,  9  ngs. 
Study  of  operation  of  plant. 

Ropeways 

Ropeways  in  War  Time,  Telpher.  Mech. 
World,  vol.  63.  no.  1642.  June  21.  1918,  pp. 


Keeping  Land  Drainage  Channels  Clear  of 
Growth  and  Debris  in  the  South,  Albert  S. 
Fry.  Eng.  News-Rec,  vol.  81.  no.  6,  Aug.  8. 
1918  pp"  263-266.  Experiences  in  removal 
of  willow  and  other  sprouts  and  maintaining 
cross-section  in  two  drainage  districts ;  cost 
data  given. 

Flood  Control 

Detention  Reservoirs  with  Spillway  Out- 
lets as  an  Agency  in  Flood  Control.  I.  E. 
Honk  and  K.  C.  Grant.  Proc  Am.  Soc  Civ. 
Engrs.,  vol  44,  no.  6,  Aug.  1918,  pp.  827-834. 
3  flgs.  Discussion  of  paper  by  the  late  H. 
M.   Chittenden. 

Friction  in  Pipes 

Water  Friction  in  Pipes  and  Elbows.  E. 
11  Peterson.  Ice  &  Refrig..  vol.  54,  no.  5, 
May  1918.  pp.  274-275,  2  flgs.  Charts  show- 
ing' for  different  sizes  the  friction  loss  m 
pounds  per  square  inch  for  various  capacities 
in  gallons  of  water  per   minute. 


Ice  Diversion 

Ice  Diversion,  Hvdraulic  Models,  and  Hy- 
draulic Similarity,  E.  E.  R.  Tratman  and  B. 
P.  Groat,  Proc  Am,  Soc  Civ.  Engrs.,  vol.  44, 
no.  6,  Aug.  1918,  pp.  797-822,  3  flgs.     Theory 


of  hydraulic  models  ;  theory  of  dynamic  simi- 
larity ;  factors  of  safety.  Discussion  of  B.  F,. 
Groat's  paper. 

Hydroelectric  Installations 

Hydroelectric  Development  at  Rochester, 
N.  y.  street  Rv.  Bui.,  vol.  18,  no.  8.  Aug. 
1918,  pp.  349-351,  7  flgs.  New  25,000-kva. 
station  of  the  Railway  and  Light  Co.,  located 
in   the  gorge  of  the  Genesee   River. 

Junction  Development  Power  Plant. 
Power,  vol.  48,  no.  8,  Aug.  20,  1918.  pp,  258- 
262  6  flgs.  Description  of  16,500-kw.  hydro- 
electric plant  supplying  Grand  Kapids. 

New  Plant  Added  to  Michigan  System. 
Elec  World,  vol.  72.  no.  6,  Aug.  10,  1918. 
pp.  244-248,  6  flgs.  Description  of  junction 
development,  the  largest  hydro-electric  plant 
in  Michigan,  which  is  connected  with  Grand 
Rapids  by  140,000-volt  line. 

Interesting  Small-Capacity  Low-Head  Hy- 
droelectric Development.  Elec.  Rev.,  vol.  73, 
no.  5.  Aug.  3,  1918,  pp.  158-160.  5  flgs.  De- 
scription of  Geddcs  plant  of  1000-kw.  ca- 
pacity operating  under  a  working  head  of 
15  ft. 

The  New  Copco  Development,  C.  B.  Mer- 
rick. Jl.  of  Electricity,  vol.  41,  no.  4,  Aug. 
15.  1918,  pp.  150-152.  Features  of  construc- 
tion and  operation  of  hydroelectric  plant  at 
Copco,  Cal. 

The  New  300,000-Hp.  Hydro  Development. 
Elec.  News,  voL  27,  no.  13,  July  1,  1918.  pp. 
36-38.  2  figs.  Layout  of  scheme  and  cross- 
section  of  development  works  at  power 
house  of  Chippawa  plant,  Niagara  Falls,  Out, 

Shutting  Off  Water 

PoRSiblities  of  Shutting  Off  Water,  M.  A. 
LaVelle.  Gas  &  Oil  JL.  vol.  17,  no.  8.  July 
26.  1918.  pp.  48-50.  Facts  on  shutting  off 
bottom  water  by  cement  in  Kansas  and  Okla- 
homa wells ;  use  of  cement  and  importance 
of  excluding  water  from  oil  wells. 

Silt  Deposits 

Calculating  and  Preventing  Silt  Deposits 
in  Reservoirs.  F.  Drouhet.  Contract  Rec, 
vol.  32,  no.  27.  July  3,  1918,  pp.  522-523. 
Results  obtained  in  Switzerland  from  a  study 
of  the  geographic  and  hydraulic  conditions 
of  water  courses. 

Storage  Resenoirs 

Determining  the  Regulating  Effect  of  a 
Storage  Reservoir,  Robert  E.  Horton.  Eng. 
News-Rec.  vol.  81.  no.  10,  Sept.  5.  1018,  pp. 
455-458.  3  flgs.  Differential  equation  for  in- 
flow, outflow  and  storage  relations  solved  by 
using  time  interval  as  independent  variable. 

Water  Works 

American  Array's  Water  Works  Projects  in 
France  Number  .\bout  Four  Hundred,  Rob- 
ert K.  Tonilin.  Jr.  Eng.  News-Rec.  vol.  81. 
no.  10.  Sept.  5.  1918,  pp.  434-437,  5  flgs. 
Great  range  in  size  and  character  of  supply  : 
several  mechanical  filters  under  -n-ay  ;  labora- 
tory division  controls  qualitv  of  w-ater. 

Construction  of  Collection  and  Transmis- 
sion System  for  Marin  Municipal  Water  Dis- 
trict. Western  Eng..  vol.  9,  no.  9.  Sept. 
1918.  pp.  355-365.  10  figs.  Work  done  in 
Marin  Co.,  Cal.,  containing  six  towns :  sys- 
tem consists  mainly  of  two  storage  reser- 
voirs with  a  total  capacity  of  380,000,000  gal. 

Effect  of  War  Conditions  Upon  Construc- 
tion. Operaton  and  Maintenance  of  Water 
Works.  Eng.  &  Contracting,  vol.  50,  no.  7. 
'  .\ug.  14  1018.  pp.  170-177.  Findings  of  spe- 
cial committee  of  .-^m.  Water  Works  Assn.. 
with  data  obtained  from  about  50  munici- 
pallv  and  corporately  owned  water  works  In 
the  'United  States. 

Plant  Extensions  of  Public  Utilities  Finan- 
cially Considered,  John  W,  Ledoux.  Jl.  Engrs. 
Club"  of  Phila.,  vol.  35-37,  no.  164,  July  1918. 
pp.  337-338.  Suggestions  regarding  water- 
works extensions. 

Rural  Community  Water  Supplies,  E.  L. 
Miles.  Jl.  Eng.  Inst,  of  Canada,  vol.  1,  no. 
4.  Aug.  1918.  pp.  145-150.  3  figs.  Account 
of  author's  observations  wbile  acting  as 
government  Inspector  of  water  supplies  In 
Province  of  Saskatchewan.  Also  published 
in  Can.  Engr..  vol.  35,  no.  7,  Aug.  15.  1918. 
pp.  161-164  and  166.  3  figs.  Before  Second 
General  Meeting  of  Eng.  Inst,  of  Can. 

The  Water  Supply  of  New  York.  Engi- 
neer, vol.  126.  3267,  Aug.  9,  1918,  pp.  109- 
111,  8  figs.  Engineering  features  of  dams. 
tunnels,   aqueducts,    etc. 

War  Burdens  of  Water-Works  of  United 
States  Increase.  Eng.  News-Rec,  vol,  81, 
no.  7,  Aug.  15,  1918,  pp.  308-312.  3  figs. 
From  a  report  to  executive  committee  of 
.4.m.  Water-Works  Assn. 

Water-Works  Operation.  Min.  Jl.,  vol. 
45  nos.  6.  and  7.  Aug.  10  and  17,  1918,  pp. 
107-108  and  111  and  129-130.  Repairing 
leaks  and  breaks  in  water  mains  and  under- 
ground appurtenances :  preventing  recur- 
rence of  leaks;  leaking  valves. 
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INDUSTRIAL  ORGANIZATION 

Cost  of  Service  tbe  Cbiet  Factor  in  Eate 
Regulation,  William  G.  Kaymond.  Eng. 
News-Rec,  vol.  81,  no.  10,  Sept.  5,  191«, 
pp.  451-454.  Rational  "  fair  value "  held 
to  be  sum  of  interest  on  investment  ana 
profit  on  operating  expenses,  capitalized 
at   "  fair   return  "    rate. 

Elimination  of  Idleness  by  Systematic 
Study,  Charles  Whiting  Baker.  Ens.  Ncws- 
Kec,  vol.  81,  no.  10,  Sept.  5,  1918,  pp.  4S0- 
451.  Graphic  chart  shows  significance  of 
increase  in  efliciency  by  reducing  machinery 
idleness  among  industries. 

Organization  and  Cooperation,  David  J. 
Champion.  Boiler  Maker,  vol.  IS,  no.  8, 
Aug.  1918,  pp.  229-231.  Trade  organization 
necessary  for  progress :  closer  cooperation 
among  boiler  manufacturers  badly  needed. 
Address  before  annual  convention.  Boiler 
Manufacturers'  Assn. 

Capital  Charges 

Iiisciission  of  Mr.  David  M.  Mowat's  Pa- 
per on  ■•  Capital  Charges  Considered  along 
with  Current  Expenses."  Trans.  Inst.  Min. 
Engrs..  vol.  35,  part  3,  July  1918,  pp.  190- 
195.  Taper- appeared  in  Trans.  1917-1918, 
vol.  54,  p.  317  and  vol.  55,  pp.  54-133. 

City  War  Organization 

Milwaukee's  Organization  for  War,  Wil- 
lits  Pollock.  Indus.  Management,  vol.  56, 
.no.  2,  Aug.  1918.  pp.  121-123.  Trying  out 
general  staff  idea  in  an  industrial  city. 

Demobilization 

Contract  rrics  Hurinsr  Demobilization, 
"W.  P.  Digby.  Eletu.,  vol.  81,  no.  2099,  Aug. 
9,  1918,  pp.  308-309,  4  figs.  .Vbstract  of  pa- 
per before  Inst.  Elec.  Engrs.  Experience  of 
previous  wars  :  increase  in  wages  and  prices 
of  materials  in  the  past  few  years. 

Depreciation 

Some  Pitfalls  in  Regulating  Depreciation, 
John  Bauer.  Elec.  Ry.  Jl.,  vol.  52,  no.  8, 
Aug.  24,  1918,  pp.  326-328. 

See  also  Factory  Management. 

INTERN  A  L-COMBUSTION 
ENGINEERING 

Carburetors 

Pour  New  Carburetion  Devices.  Motor 
Age,  vol.  34,  no.  0,  Aug.  8,  1018,  pp.  40-42, 
•6  flgs.  Universal  Airgas,  Manifold,  Hodges 
and  Kerosene  Equipment,  with  their  charac- 
teristics. 

The  Carburettor.  Technicus.  Auto,  vol. 
33.  no.  30,  July  26,  1918,  pp.  532-534,  2 
flgs.  Technical  study  of  the  factors  deter- 
•mining  its  successful  operation.  (Concluded 
trom   p.    516.) 

Diesel  Engines 

Operation  nf  Submarine  Diesel  Engines. 
F.  C.  Slierman.  Gas  Eng.,  vol.  20.  no.  9. 
Sept.  1918.  pp.  425-429.  Causes  of  troubles 
and  their  elimination. 

■Tlandom  Remarks  on  Modern  Marine 
Diesel-Engines.  II.  E.  Setz.  Motorship,  vol. 
3,  no.  0.  Sept.  1918,  pp.  10-12,  7  figs.  Ef- 
fect of  length  of  stroke  on  efficiency ;  dis- 
tinction between  mechanical  and  physical 
strokes :  technical  details  of  the  new  Tosi 
Tnerchant-niarine    Diesel    engine. 

Heav>'-Oil  Engines 

The  Heavv-Oil  Engine.  Charles  E.  Lucke. 
Engineer,  vill.  120.  no.  3265.  July  26,  1918, 
pp.  80-83.  Its  application  :  tendencies  in  de- 
sign. From  pauer  before  Engrs.  Club  of 
Phila..  Jan.  lOl.s.  and  printed  in  Journal  of 
Club,  June,  llilN. 


manifold  for  burning  kerosene,  designed  for 
truck  and   tractor  service. 

Kahlenburg  Heavy-Oil  Engine.  Motorship, 
vol.  3,  no.  9,  Sept.  1918,  p.  13,  1  fig.  General 
features  of  motor  of  the  surface-ignition 
class  built   at  Two   Rivers,   Wis. 

The  Possibilities  of  the  Hvid  Engine. 
Nat.  Gas  Engine  Assn.  Bui.,  vol.  4,  no.  2, 
Sept.  1918.  pp.  G-17.  Discussion  of  paper 
by  E.  B.  Blakely,  published  in  .Vug.  Bulle- 
tin. 

Knocking 

Knocking  in  Gas  Engines.  Practical 
Engr.,  vol.  5S,  no.  1538,  July  18,  1918,  pp. 
31-32.     Significance  and  possible  causes. 

Multiple  Valves 

Increasing  the  Engine's  Volumetric  Effi- 
ciency, Morris  .\.  Ilill.  Automotive  Eng., 
vol.  3,  no.  7,  Aug.  1918,  pp.  295-297,  5  flgs. 
Further  comment  on  multiple  valves,  and 
designs  which  aim  to  give  multiple-valve 
effect  without  its  numerous  parts.  (Fifth 
of  series.) 


High-Speed  Engines 

Hieh-Speeil  Internal  Combustion  Engines. 
Harrv  It.  Kicnnlo.  Mecli.  World,  vols.  63 
and  64,  iKis.  n;46  and  1647,  June  14  and 
July  26,  I'.iis.  p.  284  and  pp.  45-46.  1  fig. 
Features  fif  high-speed  engine  design.  From 
paper  before  "  North-East  Coast  Inst,  of 
Engrs.  and  Slii]tbuihlers.  (To  be  con- 
tinued.) 

Ignition  System 

.\  Simple  Dual  Ignition  System.  G.  F. 
Crouch.  Motor  Boat.  vol.  15,  no.  15,  Aug. 
10,  1918,  pp.  22-23,  2  figs.  Switch  invented 
by  E.  S.  Brainard,  Sacramento.  Cal.,  to  use 
b.ittery   and   coil   with   high-tension   magneto. 

Individual  Tyjies 

Bulla  Model  "  II  T  U  "  Engine.  Automo- 
tive Industries,  vol.  39,  no.  7,  Aug.  15. 
1918,  up.  282-283,  5  figs.  Model  with  de- 
tachable cylinder  head,  force-feed  lubrica- 
tion, special  crankcase  construction,  heavier 
fiywheet     for    tractor     use,     and     vaporizing 


Pulverizers 

.  Oil-Engine  Sprayers  or  Pulverizers,  A.  11. 
Goldingham  and  C.  T.  O'Brien.  Motorship, 
vol.  3,  no.  9,  Sept.  1918,  pp.  19-20.  4  flgs. 
Description  of  four  types.      (Continued.) 

Sub-Pistons 

Gile  Engine  Employs  Sub-Piston.  Auto- 
motive Industries,  vol.  39,  no.  6,  -Vug.  8, 
1918,  pp.  229  and  238,  2  figs.  Longitudinal 
and  cross-sections  of  engine  designed  to 
work  on  two-stroke  principle,  with  piston- 
controlled  port  for  inlet  and  a  poppet  valve 
in   the  head  for  exhaust. 

Turbines 

Internal  Combustion  Turbines.  Practical 
Engr.,  vol.  58,  no.  1639,  July  25,  1918.  pp. 
40-42,  10  figs.     Some  types  of  gas  turbines. 

.Sec  also  Aernnaifticv  \  Engine  Pistons,  En- 
gine Temiieittlnii-  Cuntnil.  E^ngines,  Mul/iers}  ; 
ihitor-Var  Engincding  (Piston  Displaee- 
nient)  ;  Proditcer  Gas  and   (Jos  Producers, 

IRON 

(Sec    Steel    and    Iron) 
LABOR 

Bethlehem  Award 

Labor  Board's  .Vward  in  Bethlehem  Case. 
Iron  .Vge,  vol.  102,  no.  6,  -Vug.  8,  1918,  pp. 
326-327.  Text  of  finding  in  case  of  ma- 
chinists and  electrical  workers  vs.  Bethle- 
hem Steel  Co. 

Business  Management 

Significant  Changes  in  Business  Manage- 
ment. -Vm.  Macb.,  vol.  49,  no.  5,  Aug.  1, 
1918,  pp.  191-193.  Suggestions  regarding 
policy  to  meet  changes  in  relations  between 
capital  and  labor. 

Housing 

Companv  Residences  for  Railroad  Em- 
ployees, C.  B.  &  Q,  U.  R.  Ey.  Rev.,  vol. 
63.'  no.  6.  Aug.  10.  1918.  pp.  197-200,  (i 
figs.  Descrintion  with  plans  of  cottages  and 
rooming   bouses. 

Labor  Costs 

Report  on  Estimating  Labor  Costs.  Elec. 
Rev.,  vol.  73,  no.  4,  July  27,  1918,  pp.  125- 
131.  7  figs.  Compiled  by  the  Electrical 
Estimators'  Assn.  of  Chicago  and  presented 
at  the  Cleveland  Convention  of  the  National 
.\ssn.   of  Electrical   Contractors  and  Dealers. 

Negroes 

Negroes  a  Source  of  ludustrial  Labor. 
Dwight  Thompson  Farnham.  Indus.  Man- 
agement, vol.  56.  no.  2.  Aug.  1918.  pp.  123- 
129.  10  flgs.  Experiences  of  author  with 
this  type  of  labor. 

Piecework  Rates 

Di'li'rniiniug  of  Piecework  Rates  from 
Charts,  otto  M.  Burkhardt.  .\m.  Macb.,  vol. 
49.  no.  9.  Aug.  29.  1918,  pp.  38.3-387,  6 
charts.  .\  simple  method  of  figuring  piece- 
work prices  b.v  means  of  charts  when  the 
necessary  time'  elements  are  known. 

Railroad  Employees 

Classification.  Working  Conditions  and 
Wages  of  Mechanical  Department  Em- 
ployees. Ry.  Rev.,  vol.  63,  no.  5,  .\ng.  3, 
1918,  pp.  1.54-157,  Supplement  no.  4  to  gen- 
I'ral  order  no.  27,  Director  General  of  Rail- 
roads. 

Training 

Intensive  Training  in  an  Aircraft  Plant. 
Frank  L.  Glynn.  .\utomotive  Industries, 
vol.    39,   no.   9',   Aug.    29,   1018,    7   figs.      Cur- 


tiss  Co.'s  school  has  capacity  of  200  to 
300  operatives  par  week.  Women  develop 
skill  after  short  instruction  period. 

iSteel  Plant  Educates  Foreign  Employees. 
Blast  Burnace  &  Steel  Plant,  vol.  6,  no.  9, 
Sept.  1918,  pp.  384-385.  Youngstown  Sheet 
&  Tube  Co.  establisles  svst 'm  of  free 
schools  primarily  for  educating  and  Ameri- 
canizing foreign-born  employees  in  all  parts 
of  the  mills. 

The  Training  of  Engineers,  E.  J.  Silcock. 
Can  Engr..  vol.  35.  nos.  6  and  7.  Aug.  8 
and  15,  1918,  pp.  138-140  and  p.  150.  Scope 
of  education  of  civil  engineer  and  amount 
of  specialization  necessary  for  those  who 
intend  to  practice  as  water-works  engineers. 
Paper  before  Inst.  Water  Engrs..  England. 
Published  also  in  Surveyor,  vol,  54,  no. 
1381,  July  5,  1918,  pp.  3-4. 

Training  Metallurgists  in  Schools  and 
Metallurgical  Works,  H.  C.  H.  Carpenter. 
Can.  Min.  Jl.,  vol.  39,  no.  14,  July  lo.  1918, 
pp  246-248  Extracts  from  presidential  ad- 
dre.ss,   Inst,  of  Metals,   London,   March   1918. 

Training  150  Operators  Per  Week.  Auto- 
motive Industries,  vol.  39.  no.  7,  .\ug.  15, 
1918,  pp.  277-280.  How  the  vestibule 
school  of  Remington  .\rms  Company  is 
meeting  the  demand  for  skilled  workers  of 
both  sexes;  how  operatives  are  routed 
through  plant. 

Women 

Employment  of  Women  in  Munition  Fac- 
tories. Jl.  Inst.  Mecb.  Engrs.,  no.  5,  June 
1918,  pp,  223-238.  Records  of  several  plants 
presented  by  members  of  Institute. 

The  Efficient  Utilization  of  Labor  in  En- 
gineering Factories,  B.  H.  Alorgan.  Jl.  Inst. 
Mech.  Engrs.,  no.  5,  June  1918,  pp.  239-265. 
Special  reference  to  women's  work. 

Women  In  Railway  Work.  Ry.  Rev.,  vol. 
63.  no.  4.  Julv  27.  1918.  pp.  122-123.  4  flgs. 
Women  employed  by  railways  in  various 
capacities. 

.See  also  Coal  Industry   (Labor  Situation,) 

LIGHTING   (ILLUMINATION) 

Automobile  Plants 

Improved  Lighting  of  Automobile  Manu- 
facturing Plants,  F.  H.  Bernhard.  Elec. 
Rev.,  vol.  73,  no.  6,  Aug.  10,  1918.  pp. 
205-211,  12  figs.  Advisability  of  utilizing 
latest  lighting  developments ;  features  that 
need    special    improvement. 

Edison  Lamps 

Edison  Mazda  Lamps  for  Protective 
Lighting.  Edison  Lamp  Wks.  of  Gen.  Elec. 
Co,  Bnl.  no.  43,412,  July  1918,  pp.  1-14, 
26  figs,  .\pplicatlon  of  contrast  to  protec- 
tive lighting  ;  glare  ;  available  apparatus  ; 
sketches  illustrating  arrangement  in  vari- 
ous systems. 

Illumination 

Fundamentals  of  Illumination  Design, 
Ward  Harrison.  Gen.  Elec.  Rev.,  vol.  21, 
110.  8.  Aug.  1918,  pp.  535-541.  10  figs.  Solu- 
tion of  problems  covering  the  lighting  re- 
quirements of  a  large  general  oflice,  the 
main  floor  of  a  clothing  store,  a  furniture 
factory,  and  an  industrial  plant  manufactur- 
ing tools  and  other  similar  metal  parts. 
(Concluded.) 

Indirect  Lighting 

Illumination,  Harold  W.  Brown,  Elec. 
Contractor-Dealer,  vol.  17,  no.  11.  Sept. 
1918.  pp.  86-91,  23  flgs.  .Applications  of 
indirect  lighting  to  hospitals,  churches, 
reailing   rooms,    stores  and   houses. 

Laws  on  Lighting 

Laws  Regulating  Insufficient  Lighting, 
Chesla  C.  Sherlock.  .\m.  Macb.,  vol.  49.  no. 
!),  Aug.  29,  1918,  pp.  381-382.  EfeumS  of 
some  court  findings. 

Printing  Plants 

The  Ligliting  of  Printing  and  Book-Bind- 
ing Plains.  F  H.  Bernhard  Elec  Rev., 
vol.  73,  no.  8,  .\ug.  24,  1918,  pp.  279-286, 
11  figs.  Importance  of  b?st  possible  light- 
ing lo  printer;  general  features  of  lighting 
problem  and  suggestions  for  effective  illu- 
ininalion  of  principal  departments. 

War  Conservation 

Lighting  Curtailment,  Preston  S.  Miller. 
Jl.  Engrs.'  Club,  Phila..  vol.  35-8,  no.  165, 
-Vug.  1918,  pn.  381-391  and  (discussion) 
pp.  391-399,  2  figs.  Considers  that  since 
coal  used  in  production  of  electric  light  is 
less  than  2  per  cent  of  total  output  or 
country  and  standards  of  illumination  in- 
tensity before  the  war  were  in  general  too 
low,  it  is  practicable  to  effect  mticb  hirger 
savings  by  other  methods  with  less  disad- 
vantage to  the  public. 

War  Conservation  of  Power  and  Light, 
Clias.    E.    Stuart.      Jl.    Engrs.'    Club.    Phila., 
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Tol.  35-8,  no.  165,  Aug.  1918.  pp.  400-40:i. 
Practical  scbeme  of  operations  ot  power  and 
light  division   of  U.   S.   Fuel  Administration. 

See  also  Electrical  Engineering    (Lamps.) 

LUBRICATION 

Selection 

Important  Factors  in  Choosing  Luliri- 
chants.  F.  H.  Conradson.  Petroleum  Rev., 
vol.  39,  no.  838,  Aug.  10,  1918,  pp.  85-86.  Lu- 
brication problems  in  connection  with  new 
designs,  service  conditions  and  rciiuiri-- 
ments. 

See  also  Air  Machinery  (Lubrication)  : 
Steam  Engineering  (Lubrication,  Engine 
Cylinder) ;  Testing  and  Measurements 
(Lubricants   Testing,  Tiscosimeter.) 

MACHINE  PARTS 

Ball  Bearings 

Ball  Bearings  for  Machine  Shop  Equip- 
ment. Edward  K.  Hammond.  Machv.,  vol. 
94,  no.  12,  Aug.  1918,  pp.  1097-1103,  6  figs. 
Discusses  the  .advantages  of  ball  bearings, 
their  construction,  lubrication,  design  ot 
mountings  and   felt   packings. 

Ball-Races  in  Machine  Tools,  J.  Horner. 
Mech.  World,  vol.  64,  no.  1646,  July  19, 
1918,  pp.  26-27,  6  figs,  .\pplication  ot  Sket- 
ko  ball  bearings  to  various  machines.  {Con- 
tinuation of  a  serial ;  preceding  article  pub- 
lished .Tunc  2S.) 

Belts 

Belts  for  Driving  High-Speed  Cutter- 
heads.  Wood-Worker,  vol.  37.  no.  6,  Aug. 
1918,  pp.  40-41,  2  flgs.  Suggestions  rec- 
ommending light  double  belts  for  this 
service. 

Cam  Profiles 

Cam  Profiles  (I).  W.  K.  Wilson.  Mech. 
W'orld.  vol.  64.  no.  1647.  Julv  26.  1918,  pp. 
43-44,  3  figs.  Investigation  of  effect  a  modi- 
fication of  cam  profile  can  produce  upon 
inertia  pressure  to  which  valve  gear  is  sub- 
ject.     (To  be  continued.) 

Gears 

A  Note  on  Spiral  Gears.  Mech.  World, 
vol.  64,  no.  1647,  Jul.v  26,  1918,  p.  39,  1 
flg.  Suggestions  in  calculation  of  engine 
gears. 

Gear  Standardization.  B.  F.  Waterman. 
Machy,  Market,  nos.  926  and  927,  Aug.  2 
and  9,  1918,  pp.  17  and  19.  General  as- 
pect of  the  ijroblem  :  application  of  stand- 
ards, worm  making:  inspection  committee. 
Abstract  of  paper  before  Am.  Gear  Mfrs.' 
Assn. 

Strength  of  Spiral  Type  Bevel  Gears. 
Reginald  Trautschold.  Mach..  vol.  24.  no. 
12.  Aug.  1918.  pp.  1111-1115,  2  flgs.  For- 
mula for  determining  strength  of  spiral 
type  bevel  gears. 

Thermal  Refinement  ot  Gear  Blanks,  C.  R. 
Poole.  Page's  Eng.  Weekly,  vol.  33,  no.  724. 
July  26.  1918.  p.  41.  Difference  between 
carbonized  and  heat-treated  types  ot  gears. 
Paper  before  Am.   Gear  Mfrs.'   .\ssn. 


MACHINE  SHOP 


Balancing 

Dynamic  Balancing  of  Rotating  Sections. 
Carl  Hering.  Elec.  World,  vol.  72.  no.  9. 
Aug.  31,  1918.  pp.  389-390,  1  flg.  Dynamic 
balancing  additional  to  static  balance :  ra- 
tional unit  for  expressing  and  measuring  the 
tolerance  allowed. 

Blacksmith  Shop 

The  Engineer's  Smith,  Joseph  Hornier. 
Mech.  World,  vol.  63,  no.  1642.  June  21. 
1918,  p.  294.  2  flgs.  Character  of  the  lay- 
out, and  nature  ot  the  practice  of  present 
day  shops.     (To  be  continued.) 

Boll  Making 

Bolt  Manufacture  in  Railway  Shops,  M. 
H.  Williams.  Rv.  Mech..  Eng.,  vol.  92.  no. 
.'<.  Aug.  inis.  pp.  465-470.  7  flgs.  Considera- 
tion of  methods  and  tools  necessary  tor 
rapid  production. 

Chatter  Marks 

Elimination  ot  Chatter  Marks  from  Ma- 
chined Work.  Am.  Mach..  vol.  49,  no.  8. 
Aug.  22,  1918.  pp.  349-354.  11  figs.  Some 
of  the  main  causes  of  chatter  marks  and 
means  taken   to  eliminate  them. 

Crank  Repairs 

Crank  Repairs.  C.  E.  Anderson.  Power 
Plant  Eng..  vol.  22,  no.  16.  Aug.  15.  1918, 
pp.  667-669,  4  flgs.  Difficulties  encoun- 
tered and  remedies  employed. 


Cutting  of  Metal 

Cutting  Heavy  Forging  Ingots,  W.  B. 
Perdue.  Jl.  Acetylene  Welding,  vol.  2.  no. 
2.  Aug.  1918,  pp.  80-86.  2  flgs.  Methods  used 
by  Jud.son  Mfg.  Co.,  Oakland,  Cal. 

The  Cutting  of  Cast  Iron  with  Oxygen, 
-■icetylene  &  Welding  Jl.,  vol.  15.  no.  177. 
June  191S,  pp.  106-109,  2  figs.  Table  of 
data  and  results  from  a  series  of  tests. 
(Concluded.) 

The  Cutting  ot  Iron  and  Steel  by  Oxygen. 
M.  R.  Amedeo.  (Translated  from  original 
French  by  D.  Richardson).  .\cetylene  & 
Welding  Jl..  vol.  15,  no.  177,  June  1918,  pp. 
102-103,  3  flgs.  Microphotographs  showing 
decarburization  of  metal  with  central  jet 
oxy-acetylene  cutting  blowpipe.  (Continua- 
tion of  serial. ) 

DrUling-Machine  Work 

Unusual  Operations  on  Drilling  Machines. 
Edward  K.  Hammond.  Machv..  vol.  24,  no. 
12,  Aug.  1918,  pp.  1091-1093,  0  flgs.  Use  of 
drilling  machines  for  milling,  broaching, 
idriving   studs   and   assembling. 

Foil  Manufacture 

The  Manufacture  ot  Tin  and  Lead  Foil. 
L.  J.  Krom.  Metal  Indus.,  vol.  16,  no.  8, 
Aug.  1918,  pp.  352-354,  7  flgs.  Brief  illus- 
trated description  ot  process. 

Friction  Clutch 

Manufacturing  the  Johnson  Friction 
Clutch.  Am.  Mach.,  vol.  49.  no.  6,  .\ug.  8. 
1918.  pp.  263-266,  11  flgs.  Details  of  manu- 
facturing operations. 

Gages 

Flush-Pin  Versus  Limit  Gages.  Albert  H. 
Dowd.  Am.  Mach..  vol.  49,  no.  7,  Aug.  15, 
1918,  pp.  283-284,  5  figs.  Describes  several 
types  of  flush-pin  gages  both  tor  work  and 
inspection  and  gives  examples  ot  their  use. 

Indicating  Fixtures  for  the  Gaging  ot  Au- 
tomobile Parts,  Albert  A.  Dowd.  Am.  Mach.. 
vol.  49.  no.  7,  Aug.  15.  1918.  pp.  299-302.  5 
flgs.     Description  ot  several  indicating  gages. 

Surface  Gage  with  Fine  -Vdjustments.  J. 
G.  J.  Mech.  World,  vol.  64,  no.  1646.  Julv 
19.  191 S.  p.  27.  1  flg.  Sketch  of  a  surface 
gage  with   adjustment  for  height. 

(Galvanizing  Sheets 

Modern  Practice  in  Galvanizing  Sheets, 
Clement  F.  Poppleton.  Iron  .\ge.  vol.  102, 
no.  8,  Aug.  22,  1918,  pp.  433-436,  2  flgs. 
Methods  of  constructing  and  operating  gal- 
vanizing pots  ;  preparation  of  material  and 
costs  ;   some   hitlierto   unpublished   facts. 

Gas-Engine  Construction 

Gas  Engine  Work  on  the  Pacific  Coast. 
Frank  A.  Stanley.  Am.  Mach..  vol.  49,  no. 
8,  Aug.  22.  1918.  pp.  343-347.  17  flgs.  De- 
scription of  certain  operations  in  making  ma- 
rine and  stationary  engines. 

Machining  Pistons,  Flywheels  and  Cylin- 
ders of  Gasoline  Engines,  M.  E.  Hoag.  Am. 
Mnch..  vol.  49.  no.  10.  Sept.  5.  191S.  pp. 
443-444.  5  figs.  Work  of  Potter  &  Johnson 
automatics  with  special  fixtures  and  tooling. 

Heat  Treatment 

Effect  of  Mass  on  Heat  Treatment,  E.  F. 
Law.  Proc.  British  Iron  &  Steel  Inst.,  May 
2-3.  1918.  Paper  no.  16.  15  pp.,  17  figs.  Re- 
port of  experiments :  Sets  ot  heating  and 
cooling  curves  of  l»S-in.  cubes,  each  weighing 
14y.  cwts.,  heated  to  a  temperature  of  1650 
deg"  fahr.  and  allowed  to  remain  in  the  fur- 
nace tor  414  hr.  :  microphotographs  ot  sec- 
tions cut  from  test-pieces  representing  the 
steel  cube  from  outside  to  center :  survey 
of  results  obtained  by  other  investigators ; 
conclusions  and  further  experiments  on  12- 
in.  cubes. 

Electric  Furnace  tor  Heat  Treating  Small 
Airplane  Parts.  Dwight  D.  Miller.  Am. 
Mach.  vol.  49.  no.  9.  Aug.  29.  1918.  pp. 
373-376.  2  figs.  Description  of  electric  fur- 
nace for  heat-treating  metal  parts  and  op- 
erations involved. 

Electric  Treatment  of  Airplane  Forgings, 
Dwight  D.  Jliller.  Iron  Age,  vol.  102,  no.  7. 
Aug^  15.  1918.  pp.  381-385.  4  flgs.  Details 
of  Bailev  furnace  for  heat-treating  axle  forg- 
ings at  plant  of  Ingalls-Shepard  Forging  Co. 

Time  Effect  in  Tempering  Steel.  A.  E. 
Bellis.  Rv.  Jl..  vol.  24.  no.  8.  Aug.  1918,  pp. 
27-28.  Report  ot  tests  made  on  rifle-barrel 
steel,     .\bstract  ot  A.  I.  M.  E.  paper. 


Hobbing 

Charts  Giving  Time  Required  to  Hob  Spur 
Gears.  V.  P.  Rumley.  Machy..  vol.  24.  no. 
12.  Aug.  1918.  pp.  10S5-1080.  2  charts. 

Hobs  and  Hobbing.  F.  G.  Hoffman.  Mech. 
World,  vol.  64,  no.  1646,  July  19,  1918.  pp. 
27-28.  Proposed  ideal  system  of  cutting 
gears  developed  from  a  study  of  the  various 
methods  in  use  at  present.  Am.  Gear  Mfrs. 
.\ssn.  paper. 


Reclamation  Work 

Connecticut  Company  Centralizes  Reclama- 
tion Work  at  New  Haven.  Elec.  Ry.  Jl.,  vol. 
52,  no.  9,  Aug.  31,  1918,  pp.  364-367,  14  figs. 
By  segregating  heavy  repairs,  manufacturing 
operations  and  reclaiming  of  damaged  equip- 
ment this  company  has  achieved  substantial 
economies. 

Rubber  Insulators 

Moulds  tor  Hard  Rubber  Insulators.  Ef- 
fero.  India-Rubber  Jl.,  vol.  56,  nos.  1,  2  and 
3,  July  6.  13  and  20,  1918,  pp.  9-10,  33-34, 
16  figs,  and  57-61,  8  figs.  Design  features 
of  the  rotating  distributor  arm  and  station- 
ary carbon  holder  for  the  high  tension  mag- 
neto.       (Serial.) 

Sand  Blast 

Sand-Blast  Operation.  D.  Evans.  Mech. 
World,  vol.  64,  no.  1646,  July  19,  1918,  p. 
32,  4  figs.  Pressure  required  tor  cleaning 
steel :  description  of  four  types  of  sand-blast 
equipment.      I  To  be  continued.) 

Screw  Cutting 

Cutting  and  \'erifying  Accurate  Screw 
Threads  (La  taille  et  la  correction  des  vis 
de  precision),  Gt?nie  Civil,  vol.  73,  no.  5,  Aug. 
3,  1918,  pp.  81-84.  10  flgs.  Bryant  Symons 
screw-cutting  lathe. 

Screw-Cutting  Simply  Explained  for  Muni- 
tion Workers.  G.  Gentry.  Model  Engr.  & 
Elecn.,  vol.  39,  no.  899.  July  18,  1918,  pp. 
37-38.  Calculating  wheels  tor  cutting  metric 
threads  on  metric  lathes  and  on  English 
lathes.      (Continuation   ot  serial.) 

Shafting  Brackets 

Hanger  and  Bracket  Fixings  for  Rolled- 
Steel  Joists.  F.  H.  Parsons.  Mech.  World, 
vol.  64,  no.  1646.  July  19,  1918,  p.  31,  9  flgs. 
Suggested  methods  ot  attaching  shafting 
brackets,  hangers,  bearings,  idler  or  gallows 
pulleys  to  rolled-steel  joists,  in  such  a  man- 
ner as  will  permit  a  certain  amount  of  lati- 
tude of  adjustment  in  order  to  bring  them 
and  the  shafting  into  alignment. 

Welding 

A.  C.  -ire  Welding  and  Cutting.  Automo- 
tive Industries,  vol.  39,  no.  6,  .\ug.  8,  1918, 
p.  241.  1  fig.  Light-weight  machine  of  Elec- 
tric Arc  Cutting  &  Welding  Co.,  Newark,  N. 
J.,  consisting  of  a  special  transformer  with 
no  moving  parts. 

Bibliography  of  Electric  Welding,  1918- 
1914.  William  F.  Jacob.  Gen.  Elec.  Rev., 
vol.  21,  no.  9,  Sept.  1918,  pp.  652-658.  In- 
cludes references  to  theory,  various  uses, 
methods  ot  application,  and  costs. 

Boiler  Repairs  by  Electric  Welding.  R.  S. 
Kennedy.  Boiler  Maker,  vol.  18,  no.  8.  Aug. 
1918.  pp.  225-227.  Development  of  arc- 
welding  process  :  description  of  equipment : 
examples  of  application  ot  process  to  boiler 
repairs.  From  paper  before  Inst,  of  Marine 
Engrs..  London. 

Electric  .4rc  Welding,  A.  M.  Candy.  Proc. 
Am.  Inst.  Elec.  Engrs.,  vol.  37,  no.  9,  Sept. 
1918.  pp.  1159-1171,  21  figs.  History  of 
process :  present  practice ;  manipulation  of 
arc  and  weld  ;  carbon  vs.  metallic  electrodes. 

My  Method  of  Welding  with  the  Electric 
.\rc  'and  Work  Which  I  Have  Done.  E.  D. 
Johnson.  Boiler  Maker,  vol.  18,  no.  8,  Aug. 
1918.  pp.  219-222.  14  figs.  Suggestions  from 
author's  nine  years'  experience. 

The  Autogenous  Welding  of  Lead  (Lead 
Burning),  P.  Rosenberg.  Acetylene  &  Weld- 
ing Jl.,  vol.  15.  no.  177.  June  1918.  pp.  100- 
101.  5  flgs.  History  of  the  manufacture  of 
sulphuric  acid  and  ot  autogenous  welding. 
Enumeration  of  tour  processes  for  lead  :  hy- 
drogen and  air.  hvdrogen  and  ox.ygen.  acety- 
lene and  air,  acetylene  and  oxygen.  (To  be 
continued.) 

The  Relation  to  Welding  Problems  of  the 
Properties  of  Iron  and  Steel  and  Their  Heat 
Treatment.  Jl.  -\cetylene  Welding,  vol.  2. 
no.  2.  Aug.  1918,  pp.  74-76.  Difficulties  in 
welding  CJist  iron  and  suggested  remedies  to 
overcome  them.      (Continuation  of  serial.) 

Welded  Seams  and  Connections  Correct 
Faults  in  Big  Converters.  Jl.  Acetylene 
Welding,  vol.  2.  no.  2.  Aug.  1918,  pp.  70-73, 
9  flgs.  Details  ot  operation  in  welding  a 
flange  to  a   cotton  converter. 

Welding  Methods  at  Columbus  Shop.  Ry. 
Mech.  Eng.,  vol.  92.  no.  8.  Aug.  1918,  pp.  473- 
474,  4  flgs.  Carbon-  and  met-llic-arc  welding 
both  used  :  special  building  erected  for  weld- 
ing. 

Welding  Truck  Side  Frames,  Bolsters  and 
Arch  Bars.  Ry.  Jl.,  vol.  24,  no.  8,  Aug.  1918, 
pp.  23-24.  Committee  report  before  M.  C.  B. 
.\ssn. 

See  also  Aeronautics    (Metal  Fittings.) 

MACHINERY 

(See  Metal-Working  .Machines,  Woodirork- 
ing   Machines.) 
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MARINE  ENGINEERING 

Concrete  Ships 

Concrete  Barges,  Liiuis  L.  Brown,  Int. 
Alar.  Eng.,  vol,  23,  no.  8,  Aug,  191.S,  pp. 
450-452,  f<  flgs.  Brief  description  of  design, 
raetliod  of  construction,  materials  used, 
method  of  waterproofing  and  launching. 
From  a  paper  i>eturc  ,\ni.  Concrete  Inst., 
June  191S. 

Concrete  Barges  Designed  for  New  VorU 
State  Barge  Canal.  Eng.  News-Rec,  vol, 
.SI,  no,  (i,  Aug,  8,  1018.  pp.  271-272,  4  flgs. 
Shipping  Board  prepares  plans  for  300-ton 
towboats  to  be  operated  by  Federal  Railroad 
Administration. 

Concrete  Ship  of  35u0  Tons  Deadweight 
Designed  bv  Emergenc.v  Fleet  Corporation. 
Int.  Mar.  Eng.,  vol,  23,  no,  8,  Aug,  11118, 
pp.  446-449,  9  flgs.  Conclusions  of  the  Con- 
crete Ship  Department ;  details  of  the  stand- 
ard ship. 

Design  and  Construction  of  Self-Propelled 
Reinforced  Concrete  Seagoing  Cargo  Steam- 
ers Now  Building  in  Great  Britain.  T,  G, 
Owens  Thurston.  Int,  Mar,  Eng,,  vol,  23, 
no,  8,  Aug,  1918,  pp,  450-464,  15  flgs.  Paper 
before  Inst,  of  Naval 
March  1918. 

Progress  in  the  Application  of  Concrete  to 
Barge  and  Shipbuilding,  J.  E.  i^reeman.  Jl. 
West.  Soc.  Engrs.,  vol,  23,  no.  3,  Mar,  191S, 
pp,  205-220,  Review  of  progress  in  concrete- 
boat  building  from  its  earlest  inception  ;  dis- 
cussion of  various  problems  entering  into 
application  of  reinforced  concrete  to  such 
construction. 

Reinforced  Concrete  Tugs  (Les  remorqueurs 
en  beton  arm(5),  G.  Espitallier.  Ggnie  Civil, 
vol,  73,  no,  4,  Jui.v  27,  1918,  pp.  61-64,  14 
figs.  Type  Pelnard-Consid&re,  Caquot  &  Co,  ; 
principles  for  computation  of  dimensions ; 
protection  :  prevention  of  leaks. 

Seagoing  Reinforced  Concrete  Ships  So- 
gaaende  Jaernbetonsiiinej,  H,  Glysing.  In- 
genioren,  vol,  27,  no,  58,  July  20,  1918,  pp. 
413-415. 

The  Building  of  a  Concrete  Barge,  L,  L. 
Livingston.  Contract  Uec,  vol.  32,  no.  32, 
Aug.  7,  1918,  pp.  629-630.  Method  recently 
employed  at  New  York.  Read  before  the 
Am.   Concrete   Inst. 

The  Building  of  Concrete  Ships.  Contract 
Rec.,  vol.  32,  no,  33,  Aug.  14,  1918,  pp,  645- 
647.     Am.  Concrete  Inst,  paper. 

The  Design  of  Concrete  Ships,  H.  Deve- 
reux.  Western  Eng.,  vol.  9,  no,  9,  Sept. 
1918,  pp.  343-358,  27  flgs.  Formula;  and 
curves. 

Control  Mechanism 

Mechanical  Interlock  Between  Telegraph 
and  Main  Eng:ine  Control  Lever.  Shipbuild- 
ing and   Shipping   Rec,    vol.    12,    no.    4,   ,Iuly 

25,  191S,  pp.  83-84,  1  fig.  Mechanism  to 
prevent  the  engine-control  lever  being  moved 
in  contradiction  to  the  telegraph  indications. 

Corrosion 

Corrosion  of  Ships.  Nautical  Gaz.,  vol. 
94,  no.  8,  Aug.  24,  1918,  p,  S9.  Causes  and 
protectors.     From  Liverpool  Jl.  of  Commerce, 

Deadrise  Cruisers 

Model  Experiments  on  Express  Cruisers 
of  Deadrise  Type,  T,  A.  Gamon.  Int.  Mar. 
Eng.,  vol.  23,  "no.  8,  Aug.  1918,  pp.  473-476, 
7  flgs.  For  high-speed  length  ratio,  deadrise 
type  proves  superior  to  round  bilge  model  ; 
resistance    of   appendages    investigated. 

Electric  Fittings 

Construction  and  Uses  of  Marine  Elec- 
trical Fittings.  Elec.  Rec,  vol.  24,  no.  3. 
Sept.  1918,  pp.  61-66,  25  flgs.  Details  of 
flttings  and  illustrations  of  typical,  specinl 
and  standardized  types, 

Furness  Company's  Shipyard 

A  New  Furness  Shipyard.  Engineering, 
vol.  106,  no.  2743,  July  26,  1918,  p,  82,  9 
flgs.  Short  notice  of  new  enterprise,  witli 
illustrations  of  the  work  in  progress.  Also 
published  in  Engineer,  vol,  26,  no,  3265,  July 

26,  1918,  pp.  73-74,  7  flgs. 

Hog  Island 

A  Record  of  Achievements  at  Hog  Island, 
W.  H.  Blood,  Jr.  Elec  Rev.,  vol.  73,  no.  5, 
Aug.  3,  1918,  pp,  155-157,  4  flgs.  Statistics 
on  tlie  work  in  progress  and  results  already 
secured. 

Launching 

End-Launching  of  Vessel  in  Narrow 
Stream,  Max  Hansen,  Int.  Mar.  Eng.,  vol. 
23,  no.  S.  Aug.  1918,  pp.  469-470,  1  flg.  Ves- 
sel started  down  ways  at  high  velocity  and 
brought  to  a  standstill  at  end  of  ways  by 
means  of  a  brake. 


Motorships 

Novel  Large  Britsh  "Dieser'-Driven 
Tanker.  Motorship,  vol.  3,  no,  9,  Sept, 
1918,  pp.  14-15,  2  flgs.  General  dimensions 
of  Santa  Margharlta,  a  motorship  of  11,000 
tons  d-w-c,  fitted  with  solid-injection  Vickers 
oil  engines  of  2500  b.hp.  and  with  auxiliary 
motors  of  1150  b.hp. 

The  .Vustralian  Motorship  *'Cethana." 
Motorship,  vol.  3,  no.  9,  Sept.  1918,  p.  15. 
lietails  of  acceptance  trials  of  American- 
built  Diesel-engined  wooden  merchant  vessel 
of  the  single  well-deck   type. 

Trials  of  M.  S.  ".\labama,"  Motorship, 
vol.  3,  no  9,  Sept.  1918,  p.  21.  Speed  tests 
of  new  1000-b.hp.  Diesel-driven  vessel  of 
4000   tons   deadweight   capacity. 

Repairs 

Emcrgi'ncy  Repairs  to  a  Battleship.  Ship- 
huilding  &  Shipping  Rec,  vol.  12,  no.  5,  Aug. 
1.  1918,  pp.  113-115.  Details  of  work  in- 
volved in  substitution  by  the  engine-room 
staff  of  the  "Arkansas,"  of  an  electric  motor 
for  the  wrecked  starboard  main  circulating 
liump. 

Reversing  Rudders 

Reversing  and  Control  Rudder.  The  Rud- 
der, vol.  34.  no,  9,  Sept.  1918,  pp.  436-437, 
1  flgs.  Experiments  with  a  25-ft.  power 
lioat  showing  the  possibility  of  eliminating 
reversing  turbines  from  turbine-propelled 
ships. 

Rivetless  Ship 

See   Welded   Ships,   below. 

Submarines 

Propelling  Machinery  for  Submarine  Boats 
I  in  Japanese),  Genjlro  Hamabe,  Jl.  Soc. 
.M.  E.,  Tokyo,  vol.  21,  no.  53,  July  1918. 

Tuokahoe 

The  Building  of  the  "Tuckahoe,"  E.  A. 
Suverkrop.  .\m.  Mach.,  vol.  49,  no.  7,  Aug, 
15,  1918,  pp.  278-281,  10  flgs.  Record  of 
the  prcjgress  in  building  this  5500-ton  col- 
lier in  27  days. 

Turbo-Electric  Propulsion 

Electric  Propulsion  of  Ships,  Eskil  Berg. 
Int.  Mar.  Eng..  vol.  23,  no,  8,  Aug.  1918,  pp. 
477-479.  Results  obtained  with  electric  drive 
on  the  "Jupiter"  :  installations  for  t)attlc- 
ships  and  cruisers. 

The  Llnngstrom  Turbo-Electric  System  of 
Ship  I'nipnlsion.  Engineering,  vol.  106,  no. 
2741,  July  12,  1918,  pp,  30-31,  16  flgs.  De- 
scription of  the  radial-flow  steam  inrliines 
built  for  S.  S.  Wnlsty  Castle. 

Welded  Ships 

.\n  Electrically  Welded  Barge.  Engineer- 
ing, vol.  106,  no.  2745,  Aug.  9,  1018,  pp. 
142,  2  figs.  Description  of  experimental 
rivetless   ship   constructed   in    Great   Britain, 

Britain's  First  Rivetless  Ship.  Nautical 
Gaz..  vol.  94,  no.  7,  Aug.  17,  1918,  p.  79. 
Discussion  of  possibilities  and  claimed  disad- 
vantages of  the  electric  welding  process. 

Electrically-Welded  Barge.  Engineer,  vol. 
126,  no.  3267,  Aug.  9,  1918,  pp,  122-123,  2 
flgs.  Description  of  275-ton  rivetless  barge 
constructed  in  Great  Britain. 

Electrically-Welded  Ships.  Elecn.,  vol.  81, 
no,  2099,  Aug.  9,  1918,  pp.  319-320,  1  flg. 
Description  of  experimental  275-ton  rivet- 
less  barge   constructed   In    Great   Britain. 

'Sec  liUo  Buihling  and  Construction  (Sfiip- 
i/ard)  :  Hoisting  and  Conreijing  iOvvrhrnd 
f'arrierift)  :  InternahConihitstion  Engineering 
{Diesel  Engines.) 

MATHEMATICS 


Closed  Curves 

nn  Closed  Curves  Described  by  a  Spheri- 
cal Pendulum,  .\rnold  Emch.  Proc.  Nat. 
.Vcad.  of  Science,  vol.  4,  no.  8,  ,\ug.  1918, 
pp.  218-221.  Results  of  analytical  investi- 
gatiun    of   properties   of   these   curves, 

Hypergeometric  Functions 

Tlie  Practical  Importance  of  the  Conflu- 
ent Hypergeometric  Function.  H.  X.  Webb 
and  J.  R.  Airey.  Lond.,  Edinburgh  &  Dub- 
lin. Phil.  Mag",  vol.  36.  no.  211,  July  1918, 
pp.  129-144,  10  flgs.  Tables  and  graph  de- 
signs, differential  equations  solvable  b.v 
means  of  these,  and  properties  of  the  func- 
tit)ns  used  in  constructing  the  tables. 

Single-Side  Surface 

.\  Surface  Having  Only  a  Single  Side,  C. 
Ilering  Jl.  Franklin  Inst.,  vol.  186,  no.  2. 
.Vug.  1918,  pp.  233-241,  13  flgs.  Equation 
and  anal.vtical  investigation  of  the  proper- 
ties of  a  surface  generated  by  a  line  moving 
along  a  circle,  always  remaining  in  planes 
passing   tlirough   the   axis   of   the    circle   and 


simultaneously  revolving  around  the  circle 
as  its  axis  at  half  the  angular  rate  of  its 
movement   along  the   circle. 

Theory  of  Numbers 

-Vrithnu'tical  Thc(pi-y  of  Certain  Hurwitz- 
ian  Continued  Fractions,  D,  N.  Lelimcr. 
Proc.  Nat.  .Vcad.  of  Sci.,  vol.  4,  no.  8.  Aug. 
1918,  pp.  214-218.  Arithmetical  study  of 
series  of  numbers  which  satisfy  certain  dif- 
ference  equations. 

On  the  Representation  of  a  Number  as 
the  Sum  of  .\ny  Nunilier  of  Squares,  and  in 
Particular  of  Five  or  Seven,  G.  H.  Hardy. 
Proc.  Nat.  .Vcademv  of  Sciences,  vol.  4,  no. 
7,  July  IS,  1918,  pp.  189-193.  Researcli  to 
deduce  formulae  for  s  —  ij  and  s  —  "i  from 
the  theory  of  elliptic   functicms. 

See  also  Electrical  Engineering  [Hur- 
m  onics. ) 

MECHANICS 
Beams 

Distribution  of  Internal  Work  in  Beams 
and  Slabs,  Henry  T.  Eddy.  Eng.  News- 
Rec,  vol.  81,  no,  10,  Sept,  5,  1918,  pp.  460- 
462,  1  flg.  Difference  in  amounts  of  energy 
stored  in  steel  indicates  dissimilarity*  in 
structural   functions   of   concrete. 

Long  Span  Concrete  Beams  Should  Have 
Fixed  Ends,  W.  S.  Tait.  Eng.  News-Re<-., 
vol.  81.  no,  8,  Aug.  22,  1918,  pp.  359-361,  5 
flgs.  Method  given  by  which  computation 
of  rigid  frame   may   be  readily   made. 

Maximum  Positions  of  Moving  Loads  on 
Beams,  F.  K.  E.  Mech.  World,  vol.  64,  no. 
1646,  July  19,  1918,  p.  31,  1  flg.  Informa- 
tion for  "flnding  the  maximum  bending  mo- 
ments and  shears  on  beams  due  to  the 
action  of  loads  moving  over  them.  From  a 
paper  read  before  the  Inst,  of  Local  Gov- 
ernment  Engrs.  of  Australasia. 

Columns  and  Struts 

Discussion  on  Final  Report  of  the  Special 
Committee  on  Steel  Columns  and  Struts, 
W,  H.  Burr  and  R.  von  Fabrice.  Proc.  .Vm. 
Soc.  Civ.  Engrs.,  vol.  44,  no,  6,  Aug.  1918, 
pp.  875-895,  4  flgs.  Comparison  of  com- 
mittee's results  with  present  practice.  (Con- 
cluded.) 

Disks,  Rotating 

The  Strength  of  Rotating  Disks,  _  H. 
Haerle.  Engineering,  vol.  106,  no.  2i4."), 
-Vug.  9.  1918,  pp.  131-134,  8  flgs.  A  mathe- 
matical treatment  applied  to  steam  turbines. 

Dynamics 

The  Fundameutals  of  Dynamics,  W.  S, 
Franklin  and  B.  MacNutt.  Science,  vol.  48, 
no,  1231,  Aug.  2.  1918,  pp.  113-116.  Criti- 
'cism  of  Prof.  E.  V,  Huntington's  discussions 
of  elementary  mechanics  in  Alar.  3,  1916. 
issue. 

Earth  Pressures 

Computing  Lateral  Pressure  of  Saturated 
Earth,  A,  G.  Husted.  Eng.  News-Rec,  vol. 
81,  no.  10,  Sept.  5,  1918,  pp.  441-442,  2  flgs. 
Proposed  method  takes  account  of  separa- 
ticm  of  hydrostatic  from  earth  pressure,  but 
allows   full   hydrostatic   pressiu'e. 

G\  roscopic  Phenomena 

(»n  St;ibility  Phenomena  in  a  Ship  Gyro- 
scojje  am]  Single  Rail  Railroads  (Dm  Slal)i- 
litelsL-ieiiinneueme  ved  Skibsgyroskopet  og 
Enskinnebauen),  .\.  Bendixsen,  Ingenioren, 
vol.  27,  no.  56,  July  13,  1918,  pp.  399-406,  5 
flgs. 

Indeterminate  Structures 

Equivalent  Uniform  Loads  for  Indeter- 
minate Structures,  D.  B.  Steinman,  Eng. 
News-Rec,  vol,  81,  no.  5,  .-^ug.  1,  1918,  pp. 
231-232,  3  figs.  Method  worked  out  for  or- 
dinary trusses  applied  to  curve  influence 
lines ;   wheel-load   complications   avoided. 

Truss  Members 

Effect  of  Initial  Stress  on  Redundant 
Truss  Members,  H.  T.  Booth.  Aviation,  vid. 
5,  no.  2,  Aug.  15.  1918,  pp,  91-93,  3  figs. 
Equations  for  the  calculation  of  load 
stresses  in  diagonal  tension  braces  when  an 
initial  tension  is  present ;  example  of  the 
action  when  diagonals  are  similar ;  illus- 
tration of  the  stress  calculation  for  re- 
dundant members,  with  initial  tension  in 
two   of  them. 

see  alsii  Bridqes  (Stresses)  ;  Pipe  (Cnrrrd 
Pine.) 


METAL  ORES 


Manganese 


Manganese.  M.  .V.  .\llen  and  G.  M.  But- 
ler. Univ.  of  Ariz.  Bui.  no.  91,  Min,  Tech. 
Series,  no.  19,  .Vug.  1918,  32  pp.  Composi- 
tion of  manganese  minerals — Psilomelane. 
pyrolusitc,  manganite,  wad,  braunite,  rhodo- 
chrosite,     rhodonite     and     alabandite :     tests 
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for  manganese ;  occurrence  and  origin  of 
ores  :  Arizona  deposits  ;  uses  ;  manufacture 
of  alloys. 

Radium 

Itadium  Ore  Deposits,  Richanl  B.  Moore. 
Kng.  &  Min.  .11.,  vol.  106,  no.  0.  .Vug.  31, 
I'JIS,  pp.  392-393.  From  paper  before  Colo- 
rado meeting  of  -im.  Inst,  of  Min.  Engrs., 
Sept.    191S. 

Rare  Metals 

Kare  Earths  and  Rare  Minerals.  Eng.  & 
Cement  World,  vol.  13,  no.  3.  Aug.  1,  1918, 
p.  78.  Chief  ores  and  uses  of  zirconium : 
method  of  refining  graphite ;  preparation  of 
ground  mica. 

Sulphur 

Sulpluir  and  Pyrites  in  1917,  PhUip  S. 
Smith.  Am.  Fertilizer,  vol.  49,  no.  4,  Aug. 
17,  1918,  pp.  30-42  and  56-82.  Production, 
imports,  exports  and  character  of  domestic 
deposits  of  sulphur :  qualities,  uses,  produc- 
tion and  deposits  of  p.rrites  in  the  United 
States. 

War  Ores 

War  Materials  of  Colorado,  A.  II.  Hub- 
bell.  Eng.  &  Min.  Jl.,  vol.  106,  no.  0.  -Vug. 
31,  1918;  pp.  3S2-3S4.  Lead,  zinc,  gold, 
■  silver,  tungsten  and  copper  ores.  Uranium, 
vanadium  and  radium  produced  from  carno- 
tite.  vanadinite  aud  pitchblende  ores. 

METAL-WORKING    MACHINES 

Drilling  Spindles 

A  Vertical  Slide  and  Drilling  Spindle  for 
the  2-in  Precision  Lathe,  C.  H.  C.  Copeland. 
Model  Engr.,  vol.  39,  no.  898,  Jul.v  11,  1918, 
pp.  19-21,  2  figs.     Details  of  design. 

Planers 

Some  New  Ideas  in  Planer  Practice.  Wood- 
worker, vol.  37,  no.  6.  Aug.  lOlS,  pp.  26-27. 
3  figs.  Suggests  advisability  of  shifting  more 
of  the  feeding  gear  below  the  cutterhead  so 
that  it  may  'pull  the  stock  instead  of  push- 
ing it,  also  slightly  beveling  the  infeed  edge 
of  the  bedplate  under  the  cutterhead  of 
single  surfacers. 

Portable  Machines 

Taking  Machines  to  the  Work,  Edward 
K.  Hammond.  Machy..  vol.  24,  no.  12,  Aug. 
1918,  pp.  1073-1081.  23  figs.  Methods  of 
applying  portable  machines  in  performance 
of  siiop  operations,  and  advantages  thus  se- 
cured. 

Presses 

Ferracute  Presses.  Am.  Mach.,  vol.  49. 
no.  10.  Sept.  5.  1918,  p.  450.  1  fig.  Descrip- 
tion with  dimensions  and  other  data  of  a 
sin.gle-action  power  press  recently  redesigned 
by  the  Ferracute  Machine  Co.,  Bridgeton, 
N.  .1..  adapted  for  cutting  aud  forming  sheet- 
metal  work  of  large  area,  such  as  coal  hods, 
metal  shingles,  etc. 


Railway  Shop 

Machine  Tools  and  Appliances  in  Railway 
Workshops.  Rv.  (Jaz..  vol.  29.  no.  5,  Aug. 
2,  1918.  pn.  134-138,  8  figs.  Illustrates  and 
describes  improvements  in  designs  and  types 
effected  during  the  last  50  years. 

Shell-Drilling  Machine 

Special  Shell-Drilling  Machines,  Donald  A. 
Baker.  Machy..  vol.  24,  no.  12.  Aug.  1918, 
pp.  1131-1132,  4  figs. 

Tool  Slide 

-V  Tool  Slide  for  the  Drummond  41n.  or 
Similar  Lathe.  W.  Baker.  Model  Engr.  & 
Electn..  vol.  30.  no.  899.  .Tuly  18.  1918,  pp. 
29-31.  3  figs.     Details  of  design. 

Wheel-Forcing  Machine 

.V  Xfw  Wheel-Forcing  Machine.  Ry.  Gaz., 
vol.  29.  no.  4,  .Tnlv  26,  1918,  p.  105.  Product 
of  Hollings  &  finest.  Birmingham,  for  re- 
moving heavy  Foden  and  similar  car  wheels. 

Wooden  Dies 

Using  a  Punch  Press  in  Lieu  of  Bending 
Rolls.  J.  V.  Hunter.  Am.  Mach..  vol.  49, 
no.  0.  Aug.  8.  iniS.  pn.  243-245.  6  figs. 
Wooden  dies  and  a  punch  press  used  to  ac- 
conjplish  some  awkward  i>ending  jobs. 

Sec  aluo  Knoincn-'nifj  Materials   istellitc.^ 


per,    nickel    copper,    vanadium    copper,    titan- 
ium   copper   and    manganese    aluminum. 

Brass  Rolling 

Chemistry  of  the  Brass  Rolling  Mill,  or 
the  lielation  of  the  riiemical  Lalioratory  to 
the  Brass  Rolling  Mill,  M.  B.  Karr.  Iron 
&  Steel  Inst,  of  Canada,  vol.  1,  no.  7,  Aug. 
1918,  pp.  297-299.  Signifiicance  of  chemical 
control.  Paper  before  Montreal  Metallurgi- 
cal Assn. 

Rolling  of  Brass  (Laminado  del  laton),  J. 
Borrell  MaciS.  Revista  Minera,  year  69. 
no.  2645,  June  24,  1918,  pp.  309-313  7  figs. 
Microstructure ;  composition  of  alloy  for 
cold-rolling. 

N  on-Ferrous  Alloys 

Metallography  Applied  to  Non-Ferrous 
Metals,  Ernest  J.  Davis.  Foundry,  vol.  66, 
no.  313,  Sept.  1918,  pp.  427-429,  5  figs. 
Elc^mentary  article  dealing  with  the  science 
embracing  a  study  of  the  internal  structure 
of  metals  and  alloys. 

The  Constitution  and  Influence  of  a  Cored 
Dendritic  Structure  in  .Vlloys,  O.  Smalley. 
Jl.  Soc.  Cheni.  Industry,  vol.  37,  no.  13, 
July  15,  1918,  pp.  191T-200T  and  discus- 
sion 200T-201T,  22  figs.  Genesis  of  micro- 
structure  ;  relation  of  composition  and 
structure  to  physical  properties :  influence 
of  varying  casting  temperature  on  proper- 
ties of  phosphor-bronze  castings  poured 
from  the  same  melt ;  effect  of  heat  treat- 
ment on  properties  of  .\dmiralty  gun  metal ; 
influence  ot  impurities  on  properties  of 
70  :30  brass  before  and  after  removal  of  the 
cast  structure ;  relation  of  impurities  to 
ghosts. 

Stibnite  Smelting 

IBlast-Furnace  Smelting  of  Stibnite.  Eng. 
&  Min.  Jl.,  vol.  106,  no.  5,  Aug.  3,  1018,  pp. 
211-210.  1  fig.  Details  of  experimentation, 
showing  effects  of  varying  flux  charge:  mini- 
mum   economic    limit    of    coke    rettuired. 

See  also  Eleetricut  EmjiiiceriiKj  iFlecfio 
deposition.) 

MILITARY  ENGINEERING 

.\nti-Airoraft  Firing 

The  Problem  of  Anti-.Aircraft  Firing,  X. 
.Reille.  Jl.  Wash.  Academy  of  Scl..  vol.  8, 
no.  14,  Aug.  19,  1918,  pp.  465-480,  8  figs. 
Technical  study  of  the  general  problems 
whi<h  anti-aircraft  warfare  has  presented 
to  the  minds  of  artillerymen. 

Artillery 

Developments  in  .\rtlllery  During  the 
War.  J.  Headlam.  Sci.  Am.  Supp.,  vol.  85, 
no.  2215.  June  15,  1918,  pp.  370-371.  How 
the  changes  in  tactics  affect  technical  mat- 
ters and  how  the  demands  of  the  soldier 
may  upset  the  plans  ot  the  scientist.  (To 
be    continued.) 

Ballistics 

Internal  Ballistics.  .4.  G.  Hadcock.  Proc. 
Royal  Soc.  vol.  94,  no.  A  663.  July  1,  1918, 
pp.  479-509,  6  figs.  Explanation  and  illus- 
tration of  method  for  obtaining  pressure- 
volume  relation  of  gases  in  the  bore  of  a 
gun  from  the  instant  of  i.gnition  of  charge 
to  the  instant  when  shot  leaves  the  gun,  and 
mathematical  expressions  to  plot  the  indi- 
cator diagram  of  charge  when  its  nature 
and  weight  are  known. 

See  also  HuiMitui  and  Construction  (Ware- 
liouse)  :  Motor-Car  Engineering  [Amhu- 
lanees)  :  Roads  and  Pavements  (.Military 
Koais\  :  Varia   (Explosives.) 


Jl.  Indus.  &  Eng.  Chem.,  vol.  10,  no.  7, 
July  1,  1918,  pp.  552-553.  Data  from  sam- 
ples taken  at  an  anthracite  coal  mine  gen- 
erating a   large  qtmntity  of  methane. 

Shafts 

Shafts  for  Water  Hoisting  and  Ventila- 
tion. Coal  .^ge,  vol,  14,  no.  9.  Aug.  29, 
1918,  pp.  397-400,  8  figs.  "Water  seal'' 
permits  shaft  to  be  used  for  both  ventilation 
and  water  hoisting.  Description  of  first  in- 
stallation in  United  States. 

Steel  Guides  in  Shafts,  J.  Whitehouse. 
Jl.  of  South  African  Inst,  of  Engrs.,  vol. 
16,  no.  11,  June  1918,  pp.  200-204,  5  figs. 
Results  obtained  by  the  use  of  slotted  steel 
guides  in  the  turf  shaft  of  the  Village  Deep 
Mine  ;  suggested  system  for  replacing  guides. 


MINES  AND  MINING 


METALLURGY 


Alloy 


Some  Miscellaneous  ,\lloys  Made  by  the 
Metal  and  Tberniit  Cooperation.  Reactions, 
vol.  11,  no.  2.  Second  Quarter  191S.  np. 
29-30.  Uses  of  phosphor  copper,  phosphor 
tin,  manganese  titanium,  manganese  boron, 
silicon  copper,  chromium  copper,  cobalt  cop- 


Cementation 

Cementation  Process  Applied  to  Mining, 
A.  II.  Krvnauw.  Colliery  Guardian,  vol, 
116,  no.  3005.  -A-Ug.  2.  1918.  pp.  227-229,  9 
figs.  From  paper  before  Chemical.  Metal- 
lurgical &  Min.  Soc.  of  South  .\frica.  May 
1018. 

Drilling 

\  Gasoline-Driven  Diamond  Drill  Outfit, 
J.  M.  Longvear,  Jr.  Eng.  &  Min.  Jl.,  vol. 
106.  no.  8,  Aug.  24,  1918,  pp.  343-345.  Near- 
ly 7,000  ft.  of  holes  put  down  at  a  total 
cost  of  $2,152  per  ft.  ;  easily  portable  ap- 
paratus. 

Fires 

Mine  Fire  at  Utah-.\pex  Mine.  V.  S.  Rood 
and  J.  .V  Norden.  Safety  Eng.,  vol.  35,  no. 
6.  June  1918.  pp.  356-364.  3  figs.  Geology, 
mining  methods  and  conditions  of  workings  : 
conditions  during  and  after  the  fire  :  results 
of  analyses  of  air  at  different  openings. 
Proc.   .V.    I.    M.    E.,   Utah   Section. 

Some  Results  of  .\nalysis  of  .•iirs  from  a 
Mine  Fire,  A.  G.   Blakeley  and   H.   IL  Relst. 


Sprayers 

Sprayer  for  Stone-Dusting  in  Mines,  A, 
Eushton.  Trans.  Inst.  Min.  Engrs.,  vol.  55, 
part  3,  July  1918.  pp.  219-220,  and  discus- 
Rion  pp.  220-221.  T-shaped  wrought-iron- 
tubing  apparatus  operated  by  compressed 
air. 

Washing 

Recuperation  of  Combustible  from  Slag 
and  Wash  [lesidium  (Recuperation  du  com- 
bustible utilisable  dans  les  scories  et  r&idus 
de  lavage).  L'Echo  des  Mines  et  de  la 
Metallurgie.  no.  2581.  July  7.  191S.  Treat- 
ment of  slag  from  metallurgical  furnaces ; 
washing  of  schists  from  mining  installa- 
tions. 

MOTORCAR  ENGINEERING 

Ambulances 

V.  S.  A.  .\mbulance  and  Trailer,  .\uto- 
motive  Industries,  vol.  39,  no.  4.  July  25, 
1918.  pp.  152-155.  pp.  148-149,  3  figs.  Re- 
view of  specifications  for  an  ambulance 
liody  for  the  class  A  .\  or  G.  M.  C.  %-ton 
chassis.  Details  of  the  spare-parts  trailer 
and  field   litter. 

Headlights 

Automobile  Headli.ghts  and  Glare-Reduc- 
ing Devices,  L.  C.  Potter.  Gen.  Elec  Rev., 
vol.  21.  no.  9,  Sept.  1918.  pp.  627-632,  13 
figs.  Discussion  of  underlying  principles  of 
causes  of  glares  ;  devices  to  prevent  glare. 

Omnibus 

Omnibus  Selection  by  Tests.  Tramway  & 
Rv.  World,  vol.  44,  no.  2,  July  11,  1918,  p. 
39,  1  fig.  Specifications  of  19-30  passenger 
type  supplied  to  San  Francisco  Council. 

Piston  Displacement 

Piston  Displacement  Chart  for  Four- 
Cvlinder  Engines.  Any  Bore  and  Stroke. 
Motor  Age,  vol.  34,  no.  9.  .\ug.  29.  1918, 
p.  38.  Gives  piston  displacement  in  cubic 
inches  with  0.04  cu.  in.  limit  of  error. 

Tractors 

An  Improved  Chain  Track  for  Tractors. 
.-Vutomotive  Industries,  vol.  39.  no.  7,  .Vug. 
15.  1918.  p.  2S0,  2  figs.  Chain  of  sheet- 
steel  sections  having  guided  rocking  .loints 
with  dust  excluder  and  enclosed  track  car- 
rier, developed  by  Ralph  Wishon,  of  San 
Francisco,  Cal. 

Steering  Creeper  and  Two-Wheeled  Trac- 
tors, .\.  C.  Woodbury.  .Vutomotive  Indus- 
tries, vol.  39,  no.  7,  Aug.  15.  1918.  pp.  269- 
270.  2  figs.  Outline  of  various  plans  for 
steering  tractors  by  other  methods  than  that 
involved    in    Ackermann    steering    axle. 

The  Latest  Electric  Tractor.  .\uto,  vol. 
33,  no.  30.  July  26.  1918.  pp.  535-536.  2  figs. 
Three-wheeled  couple-ge.ir  tractor  designed  to 
do  the  same  work  as  a  horse  team  at  greater 
speeds. 

The  Peoria  Kerosene  Tractor.  .Automo- 
tive Industries,  vol.  39,  no.  9,  Aug.  29,  1918, 
pp.  366-367.  4  figs.  Assembled  of  parts  pro- 
duced in  specialized  plants.  Engine,  clutch 
nnd  transmission  bolted  together.  Drawbar 
hitch  can  be  laterally  adjusted  from  driver's 
seat. 

Tractor  Gear  Ratio  Chart.  Automotive 
Industries,  vol.  .39,  no.  9.  .Vug.  29,  1918.  p. 
372.  Diagram  of  curves  to  find  gear  reduc- 
tion to  give  a  certain  tractor  speed  with  a 
given  engine  speed  and  drive-wheel  diam- 
eter. 

Tractor  Speed  in  Plowing.  Fred  M. 
Loomis.  Motor  .^ge.  vol.  34.  no.  9.  Aug.  29, 
1918,  pp.  5-8.  3  figs.  Study  of  effect  of 
speed  and  soil  conditions  on  plow  draft  and 
tractor  drawbar  pull. 

Trucks 

English  and  American  Motor  Oil  Tank 
Trucks,  Frank  C.  Perkins.  Gas  Eng.,  vol. 
20,  no.  9,  Sept.  1918,  pp.  413-417,  11  figs. 
Data  and  descriptions  of  several  types. 
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Wheels 

Making  Cast  Steel  Wheels  for  U.  S.  Army 
Trucks.  Foundry,  Vol.  60,  no.  313,  Sept. 
1918,  pp.  306  4U1,  11  flgs.  Description  of 
prooes.ses  at  Dayton  Steel  Foundry  Co. 

Wood  Wheels  Preferred  by  the  Majority, 
C.  N.  Bonbright.  Auto.  Topics,  vol.  50,  no. 
11,  July  20.  I'JIS,  pp.  llOli-nu.'i  and  1107. 
Discussion  of  merits  of  materials  for  auto- 
mobile wheels. 

See  also  Hoistimj  mid  Convci/ina  {Trucks, 
Imiustrial.) 

MUNITIONS 

Ansaldo  Munition  Factory 

Ansaldo  Steel  Plants  Rush  Munitions, 
Mario  de  Biasi,  Blast  Furnace  &  Steel  Plant, 
vol.  6,  no.  9,  Sept.  1918.  4  pp.,  following  358, 
12  flgs.  Gio.  Ansaldo  &  Co..  employing  over 
100.000  men,  manufacture  guns,  cannon, 
shells,  aeroplanes,  submarines,  merchant 
and   battleships. 

Bullets 

Resistance  of  Copper  Crushers  During 
Compression,  H.  W.  R.  Mason.  Arms  & 
Explosives,  vol.  26,  no.  310,  July  1,  1918, 
pp.  90-92.  Description  of  tests  and  tables 
of   results. 

Cunard  Shell  Factory 

The  Cunard  National  Shell  Factory.  En- 
gineering, vol.  100,  no.  2740,  July  5,  1918, 
pp.  3-6,  26  flgs.  Illustrated  description  of 
the  work,  the  machines  and  tools  used  and 
certain  fixtures. 

Field  Guns 

The  75-Mm.  Field  Gun,  Model  1916,  M.III, 
Special  Correspondence.  Am.  Mach.,  vol. 
49,  no.  8,  Aug.  22.  1918,  pp.  323-328,  4  flgs. 
Description  of  latest  type  of  75-mm.  fleld 
gun  built  by  U.  S.  Government. 

Howitzers,  6-in.,  British 

The  British  Gin.  Howitzer,  I.  William 
Chubb.  Am.  Mnch.,  vol.  49,  no.  6,  Aug.  8, 
1918,  pp.  231-242.  24  figs.  First  of  a  series 
on  gun-making  and  repairing  in  English  pri- 
vately owned  shops.  Part  II.  in  Am.  Mach., 
vol.  49,  no.  10,  Sept.  5.  1918,  pp.  411-423,  6 
figs.  MachiuiiiL;  and  heat-treating  of 
jacket;  assriiihliiit,'  howitzer;  fitting  of  new 
A-tubes  and   rt'p;iir  of  damaged  howitzers. 

Madsen  Automatic  Gun 

The  Madsen  Automatic  Gun.  iScl.  Am. 
Supp.,  vol.  8G,  no.  2224.  Aug.  17,  1918,  pp. 
108-110.  6  figs.  Details  of  weapon  for 
which  great  efficiency  is  claimed.  From  the 
Engineer    (London). 

Marine  Torpedoes 

Early  History  of  the  Marine  Torpedo,  H. 
H.  Manchester.  Am.  Mach.,  vol.  49,  no.  10, 
.Sept.  5,  1918,  pp.  435-438,  11  flgs.  His- 
torical sketch  of  prototype  of  modern  tor- 
pedo, commencing  with  earliest  known  type, 
in  1285,  and  dealing  with  Bushnell's  tor- 
pedo,   1810. 

Naval  Gun  Cars 

Gun  Transport  Car  for  the  Navy.  Ry. 
Mcch.  Eng..  vol.  92.  no.  S.  Aug.  1918,  pp. 
457-459,  4  flgs.  Details  of  special  car  tor 
transporting  16-in.  guns. 

Special     Cars     for     Transporting     Heavy    Polarization 
Naval    Guns.     Ky.    .\ge,    vol.   65,   no.   5,   .^ug. 
2.    1918,    pp.    212-214,    4    flgs.      Details    and 
drawings. 


Paint  and  Its  Application  to  Railway 
Structures.  Eng.  Rev.,  vol.  32,  no.  1,  July 
15,  1918,  pp.  20-21.  Preservative  and  deco- 
rative purposes  of  the  industry.  From  re- 
port of  Com.  of  Am.  Ry.  Bridge  and  Build- 
ing Assn. 

Standards  for  Protective  Finishes  for 
Iron,  E.  P.  Later.  Foundry,  vol.  66,  no. 
313,  Sept.  1918,  pp.  424-426.  Results  of 
series  of  tests  wnich  indicate  protective 
qualities  of  various  metals  and  thickness  of 
coatings. 

(See  also  Mining  Engineering  (Corro- 
sion ) . 


PHYSICS 

Air 

Physics  of  the  AJr,  W.  J.  Humphreys. 
JI.  Franklin  Inst.,  vol.  186,  no.  2,  Aug.  1918, 
pp.  211-232,  5  figs.  Rocket,  ball,  sheet, 
beaded,  return  and  dark  lightning;  length  of 
streak ;  nature  of  the  discharge :  tempera- 
ture ;  visibility  ;  spectrum  ;  thunder  ;  rumb- 
ling ;  cerannograpu  ;  chemical  effects :  ex- 
plosive  effects.      (Continuation   of  serial). 

Electrolytes 

Colloidal  Electrolytes :  Soap  Solutions  as 
a  Type,  J.  W.  McBain.  Jl.  Soc.  Chera.  In- 
dustry, vol.  37,  no.  14,  July  31,  1918,  pp. 
249  T-252  T.  Results  of  experiments  on  the 
constitution,  hydrolysis,  conductivity,  os- 
motic properties,  and  viscosity  of  soap  solu- 
tions. 


Electronic  Frequency 

Electronic  Frequency  and  Atomic  Num- 
ber, Paul  D.  Foote,  Phys.  Rev.,  vol.  12,  no. 
2,  Aug.  1918,  pp.  115-121.  Examination  of 
Dr.  Allen's  formula  for  relation  between 
atomic  frequency  and  Moseley's  atomic  num- 
ber, in  the  light  of  data  on  ionization  poten- 
tials recently  published  by  Franck,  Davis, 
Bazzoni,   Tate,  Foote  and   Hughes. 

Emulsions 

Water-in-Oil  Emulsions,  A.  U.  Max 
Schlaepfer.  Jl.  Chem.  Soc,  vols.  113  and 
114,  no.  668,  June  1918,  pp.  522-526.  Ex- 
periments performed  with  the  aid  of  a 
finely  divided  solid,  insoluble  in  both  liquids, 
which  is  more  easily  wetted  by  the  oil  than 
by   the   water  phase. 

Flame  Propagation  in  Gases 

Flame  Propagation  in  Gaseous  Mixtures, 
K3.  A.  Burrell  and  A.  W.  Ganger.  Sci.  & 
Art  of  Min.,  vol.  28.  no.  26,  July  27.  1918, 
p.  475.  From  technical  paper  150  sum- 
marizing experiments  of  U.  S.  Bureau  of 
Mines  on  limits  of  complete  Inflammability 
of  mixtures  of  mine  gases,  etc. 

Optics 

On  the  Correction  of  Optical  Surfaces, 
A.  A.  Michelson.  Proc.  Nat.  Academy  of 
Sciences,  vol.  4,  no.  7,  July  15,  1918,  pp. 
211-212.  Suggested  modifications  in  Mr. 
Twyman's  interferometer   method. 

Transmission  of  Light  Through  Water, 
S.  L.  E.  Rose.  Gen.  Elec.  Rev.,  vol.  21, 
no.  8,  Aug.  1918,  pp.  577-578,  2  figs.  Table 
of  experimental  values  of  transmission  fac- 
tor T  in  the  equation  /  =  /oX7"  where 
Jo  is  the  initial  intensity  and  /  the  intensity 
after  passing  through  /  feet  of  water. 


Bevolvers 

Revolvers  and  Automatic  Pistols  (Les  re- 
volvers et  les  pistolets  automatiques),  L. 
Cabanes.  Gfnie  Civil,  vol.  73,  no.  4,  July 
27,  1918.  pp.  64-67,  10  flgs.  Recent  develop- 
ments in  manufacture  of  French  type, 
Nagant  Russian  and  Austro-Hungarian  no. 
1898.      (To  be  continued. ) 

Shell,  18-Ib.,  British 

Special  Machine-Tool  Fixtures  for  Making 
the  British  18-lb.  Shell,  Chester  B.  Hamil- 
ton. Jr.  Am.  Mach..  vol.  49,  no.  9,  Aug. 
29,    1918,    pp.    395-396,    5    flgs. 

See  also  Mctat-Workiiiri  Mui-hincs  {Hhili- 
Drilling  Machine.) 

PAINTS  AND  FINISHES 

Ironwork 

Corrosion  of  Ironwork,  J.  N.  Friend.  Sur- 
veyor, vol.  54.  no.  1384,  July  26,  1918,  p. 
43.  Summary  of  results  of  author's  re- 
searches on  tlie  usefulness  of  paint  for  pro- 
tecting ironwork.  Abstract  of  pa"er  before 
Iron  &  Steel  Inst.  Also  published  in  Can. 
Bngr.,  vol.  35,  no.  7,  Aug.  15,  1918,  p.  149. 


Spectra 

Extreme  Ultra-Violet  Spectra  of  Hot 
Sparks  in  High  Vacua,  R.  A.  Millikan  and 
R.  A.  Sawyer.  Phys.  Rev.,  vol.  12,  no.  2, 
Aug.  1918,  pp.  167-170,  1  flg.  Report  of 
experiments.  Abstract  of  paper  before  New 
York   Meeting.   .Vm.   Phys.   Soc. 

Structural  Matter 

On  the  Dynamics  of  the  Electron,  M.  Nad 
Saha.  Lond.,  Edinburgh  &  Dublin  Phil. 
Mag.,  vol.  36,  no.  211.  .July  1918,  pp.  76-87. 
Theory  aiming  at  the  formulation  of  the 
dynamics  of  tue  electron  without  following 
the  preconceived  ideas  of  classical  me- 
chanics. Reasoning  is  based  on  Lorentz's 
theorem  of  ponderomotive  force  and  the 
principle  of  relativity. 

Some  Properties  of  Metals  Under  the 
luUuence  of  Alpha  Rays,  A.  G.  McGougan. 
Phys.  Rev.,  vol.  12,  no.  2,  Aug.  1918,  pp. 
122-129,  4  figs.  Yale  University  experi- 
mental research  involving :  An  attempt  to 
present  a  fresh  clean  surface  of  metal  to  in- 
cident x-rays  by  scraping  the  surface  of  the 
metal  while  in  a  high  vacuum  ;  similar  ex- 
periment for  a  surface  of  mercury  by  method 
of  overflow,  thereby  stretching  the  surface 
film  and  producing  a  new  clean  surface  of 
mercury. 

Surface  Friction 

Surface  Friction  of  Fluids,  E.  Parry. 
New  Zealand  Jl.  of  Sci.  &  Technology,  vol. 
1,  no.  3.  May  1918,  pp.  154-156,  Proposes 
as  general  law  of  fluid  friction :  For  geo- 
metrically similar  surfaces,  R/pv-  is  a  func- 
tion of  vl/u,  where  li  is  the  resistance  per 
unit  of  area,  p  tlie  density  of  fluid,  v  the 
relative  velocity,  I  a  dimension  of  the  sur- 
face, and  u  the  kinematic  viscosity  ;  deduc- 
tions from  experimental  data  in  regard  to 
flow  of  water  in  pipes. 


Polarization  in  Case  of  Moving  Elec- 
trodes, Carl  Barns.  Science,  vol.  48,  no. 
1236,  Sept.  6.  1918,  pp.  253-254.  Experi- 
ments at  Brown  University  in  which  a 
strong  residual  polarization  in  direction  of 
charging  current  was  obtained ;  elucidation 
of  phenomenon. 

Reciprocity 

Law  of  Reciprocity  (Loi  de  rC'ciprocitC"), 
J.  B.  Pomey.  Revue  GSn&ale  de  I'Elec- 
tricite,  vol.  4,  no.  5,  Aug.  3,  1918,  pp.  131- 
132.  Equation  derived  from  the  principle 
of  virtual  velocities,  between  the  electro- 
motive force  en  in  each  of  the  branches  of 
a  network  and  the  function  of  the  deriva- 
tive of  the  energy  with  respect  to  the  cur- 
rent ffit :  also  reciprocal  equation  for  the 
current  in  terms  of  the  derivatives  with  re- 
spect to  the  electromotive  forces. 

Relativity 

General  Relativity  Without  the  Equiv- 
alence Hypothesis.  L.  Silherstein.  Lond., 
Edinburgh  &  Dublin  Phil.  Mag.,  vol.  36, 
no  211,  July  1918,  pp.  94-128.  Chief  as- 
pects and  illustrations  of  the  physical  im- 
plications of  the  principle  of  relativity  as 
proposed  by  Einstein,  but  without  placing 
gravitation  in  connection  with  the  funda- 
mental ten.sor  whicli  appears  in  the  line- 
element  of  the  world. 


Vibrations 

On  Ship  Waves,  and  on  Waves  in  Deep 
Water  Due  to  the  Motion  of  Submerged 
Bodies,  G.  Green.  Lond..  Edinburgh  &  Dub- 
lin Phil.  Mag.,  vol.  36,  no.  211,  July  1918, 
pp.  48-63.  Extension  of  Lord  Kelvin's 
method  for  determining  wave  motion  to  any 
arbitrary  conditions  of  applied  surface 
pressure ;  discussion  of  the  wave  disturb- 
ance due  to  a  cylinder  and  a  sphere  moving 
with  constant  velocity  at  a  considerable 
depth  beneath  the  surface. 

Variably-Coupled  Vibrations — Both  Masses 
and  Periods  Unequal,  E.  H.  Barton  and  H. 
M.  Browning.  Lond.,  Edinburgh  &  Dublin 
Phil.  Mag.,  vol.  36,  no.  211,  July  1918,  pp. 
36-47.  Theory  of  general  case  for  double- 
cord  pendulum  and  experimental  results. 
(Continued  from  Oct.  1917  and  Jan.  1918 
issues.) 

Vibration  :  Mechanical,  Musical  and  Elec- 
trical, Nature,  vol.  101,  no.  2545,  Aug.  8. 
1918,  pp.  456-459.  5  figs.  Brass  Instruments 
and  the  low  "F" ;  monochord  vibrations ; 
violin  vibrations.      (Concluded.) 

Kce  also  Steel  and  Iron  (.Electric  Resist- 
ance of  Steel;  Magnetic  Properties  of  Steel.) 

PIPE 

Costs 

Cost  of  Laying  Iron  Pipe.  Mun.  Jl..  vol. 
45,  no.  6,  Aug.  10,  1018,  pp.  111-112.  Unit 
figures  for  estimating  cost  under  various 
conditions  as  to  size,  depth  of  trench  and 
costs  of  material   and  labor. 

Clay  Pipe,   Vitrified 

The  Use  of  Vitrified  Clay  Pipe  for  Irriga- 
tion Lines,  V.  E.  Plollet.  Mun.  &  County 
Eng.,  vol.  55,  no.  2.  Aug.  1918,  pp.  73-75. 
Requirements  of  construction. 

Curved  Pipe 

Stresses  in  Curved  Pipes,  J.  S.  Henzell. 
Mech.  World,  vol.  64,  no.  1646,  July  19, 
1918,  pp.  28-29,  1  flg.  Analytical  study  of 
the  stresses  in  pipes  which  suffer  external 
restraint.  (Continuation  of  serial ;  preced- 
ing article  published  July  5.) 

Joints 

Methods  of  Making  Sewer  Pipe  Joints. 
Contract  Rec,  vol.  32.  no.  36,  Sept.  4,  1918, 
pp.  718-719.  Specifications  for  several 
joints.  From  discussion  before  Boston 
ISoc.    Civ.    Engrs. 

New  Concrete  Pipe  Joint  Designed  for 
High  Pressure.  Eng.  News-Rec,  vol.  81, 
no.  5,  Aug.  1,  1918,  p.  216,  1  fig.  Joint 
proves  watertight  under  tests  for  heads  up 
to  250  ft.  I  can  be  used  for  diameters  as 
small  as  4  in. 

Pressure  Pipe 

Recent  Developments  in  Reinforced  Con- 
crete Pressure  Pipe  for  Water  Supply  Lines, 
W.  U.  Harris.  Mun.  &  County  Eng.,  vol.  55. 
no.  2,  Aug.  1918,  pp.  58-59,  ,3  figs.     Present 
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maximum  working  pressure ;   structural  fea- 
tures ;  types  ot  expansion  joints. 

The  Clioice  of  Material  tor  Pressure  Pipes, 
RalpU  Bennett.  Jl.  of  Electricity,  vol.  41, 
no.  3,  Aug.  1,  1918,  pp.  123-124.  Study  of 
available  types  (steel,  concrete,  wood  stave). 

Welded  Pipe 

The  Manufacture  of  Welded  Pipe,  S.  A. 
Hand.  Am.  Mach.,  vol.  49,  no.  7,  Aug.  15, 
191S,  pp.  285-2SS,  7  figs.  Description  of 
methods  used  by  National  Tube  Co. 

POWER  GENERATION  AND  SELECTION 

Aqueduct  Construction 

Construction  of  Famous  Aqueduct  Facili- 
tated by  Electricity,  C.  W.  Geiger.  Elec. 
Jlev.,  vol.  73,  no.  7,  Aug.  17,  1918,  pp. 
241-242,  5  flgs.  Description  of  use  of  elec- 
tricity In  building  the  Los  Angeles  Aque- 
duct. 

Auxiliaries,  Drives  for 

Motor  Driven  Auxiliaries  (I),  C.  Grant. 
Mech.  World,  vol.  03,  no.  1641,  June  14, 
191S,  p.  283.  Comparison  between  turbine 
and  electric-motor  drives.  (To  be  con- 
tinued. ) 

Costs 

Economic  Proportion  of  Hydroelectric  and 
Steam  Power,  Frank  G.  Baum,  Proc.  Am. 
Inst.  Elec.  Engrs.,  vol.  37,  no.  9,  Sept.  1918, 
pp.  1115-1119,  2  figs.  Method  for  obtain- 
ing a  curve  showing  "  Total  cost  per  kilo- 
watt-year for  hydroelectric  and  steam  pow- 
er "  for  any  percentage  combination  of  gen- 
eration. 

Electric  Power  Generation 

A  Review  of  Recent  Electrical  Engineer- 
ing Progress,  E.  W.  Rice,  Jr.  Elec.  News, 
vol.  27,  no.  16,  Aug.  15,  1918,  pp.  25-28. 
Efficiency  in  converting  water  to  electric 
power ;  improvements  in  steam-producing 
devices ;  possibility  of  further  advances  in 
steam-turbo-electric  unit ;  elements  in  the 
efficiency  problem  ;  linking  of  plants  for  ex- 
change of  power  ;  electric  furnace ;  electri- 
fication and  transportation.  Presidential 
address,  A.  I.  E.  E.  convention. 

Mills,  Continuous 

Operation  of  Motor-Driven  Continuous 
Mills,  H.  C.  Cronk.  Blast  Furnace  &  Steel 
Plant,  vol.  6,  no.  8,  Aug.  1918,  pp.  336-338. 
Operating  data  giving  power  consumption 
per  ton,  including  auxiliary  motors.  Paper 
before  Cleveland  Section,  Assn.  Iron  &  Steel 
TSlec.  Engrs. 

Mining 

Electrical  Manufacturers  May  Look  to 
Metal  Mining  for  Greater  Output,  W.  A. 
Scott.  Elec.  Rev.,  vol.  73,  no.  4,  July  27, 
1918,  pp.  119-120,  3  flgs.  Present  demand 
for  metals  creates  increased  mining  activ- 
ity :  steadily  widening  field  for  electrical 
equipment  and  electric  power  in  the  metal 
mines. 

Electricity  in  Coal  Mining  Operations, 
Frank  Huskinson.  Elec.  Rev.,  vol.  73,  nos. 
7  and  8,  .\ug.  17  and  24,  1918,  pp.  245- 
247,  8  figs.,  and  287-289,  6  flgs.  Mine  haul- 
age by  electric  locomotives ;  electric  rotary 
drills,  electric  blasting ;  advantages  of  elec- 
tric service. 

How  Electrical  Methods  Are  Speeding  Dp 
Coal  Mining  Operations  (III),  T.  R.  Hay. 
Elec.  Rec,  vol.  24,  no.  3,  Sept.  1918,  pp. 
28-29,  8  figs.  Details  of  manner  in  which 
electrical  equipment  is  used  inside  and 
about  the  mine  :  electric  mine  hoists  ;  pump- 
ing equipment ;  ventilating  system  ;  miscel- 
laneous uses  of  electrical  energy. 

The  Consideration  of  Items  of  Practical 
Importance  in  Connection  with  Mining  Elec- 
trical Engineering,  Chris.  Jones.  Proc.  South 
Wales  Inst,  of  Engrs.,  vol.  34,  no.  2,  July 
19,  1918,  pp.  159-206,  24  flgs.  Considera- 
tions, curves  and  data  regarding  the  efii- 
ciency  and  cost  of  generating,  distributing 
and  applying  electrical  power  in  mines  and 
kindred  'industries  :  periodicity  ot  supply  ; 
power  factor;  earthed  and  insulated  neu- 
tral ;  reactance ;  cables ;  transformers ; 
earthing. 

Tire  Manufacture 

Electricity  in  the  Manufacture  of  Auto- 
mobile Tires,  B.  B.  Jackson.  Elec.  Rev., 
-vol.  73,  no.  4,  July  27,  1918,  pp.  121-124, 
5  flgs.  Process  of  tire  making ;  choices  ot 
motors  and  salient  features  of  control,  ap- 
plying especially  to  plant  of  International 
India  Rubber  Co.,  South  Bend,  Ind. 

Woodworking  Machinery 

Motor  Drive  for  Woodworking  Machinery, 
C  E.  Clewell.  Elec.  World,  vol.  72,  no.  6, 
Aug.  10,  1918,  pp.  253-256,  4  figs.  Induc- 
tion motors  used  extensively  for  timber 
sawing    and    planing ;    power    requirements 


of    typical   machines ;    examples    of    success- 
ful motor  applications. 

POWER  PLANTS 

Rand  Plant 

Turbine  House  Plant  Operation,  wth  Spe- 
cial Reference  to  the  Rand  Power  Com- 
panies' Plants.  T.  G.  Otley  and  V.  Pickles. 
Trans.  South  African  Inst.  Elec.  Engrs.,  vol. 
9,  part  5,  May  1918,  pp.  68-88,  11  flgs.  Dis- 
cussion of  some  points  in  connection  with 
efficient  operation  of  turbine  plant  and  its 
attendant   auxiliaries. 

Shaft  Drive 

More  Power  from  Shaft  by  Use  of  Tur- 
bine. Elec.  News,  vol.  27,  no.  15,  Aug.  1, 
1918,  p.  33.  General  features  of  shaft  drive, 
consisting  of  a  low-pressure  turbine  and  a 
Daubee  reduction  gear,  recently  installed  In 
a  Western  Pennsylvania  paper  mill. 

Small  Power  Plant 

How  to  Manage  Small  Power  Plants,  W. 
T.  Wardale.  Model  Engr.  &  Elecn.,  vol.  39, 
nos.  899  and  900,  July  IS  and  25.  1918.  pp. 
34-35,  2  flgs,  and  pp.  47-48,  6  figs.  Require- 
raent.s  ot  pump  water  gland  packing  ;  man- 
ner of  packing.     (Continuation  of  serial.) 

Winona  Plant 

The  New  5000-Kilowatt  Station  at  Winona, 
Minn.  Elec.  Rev.,  vol.  73,  no.  9,  Aug.  31, 
1918,  pp.  321-324,  4  flgs.  Mechanical  and 
electrical  features  of  Wisconsin  Railway, 
Light  and  Power  Co.'s  plant. 

PRODUCER  GAS  AND  GAS  PRODUCERS 

Suggestions  for  Gas  Producer  Operation, 
F.  Denk.  Blast  Furnace  &  Steel  Plant,  vol. 
6,  no.  9,  Sept.  1918.  pp.  3S6-3SS,  5  figs. 
Tests  and  curves  showing  relations  of  fac- 
tors influencing  operation ;  depth  and  posi- 
tion of  ash  bed  determined  by  unique  de- 
vice ;  careful  attention  essential  in  success- 
ful operation. 


PUMPS 

Air  Lift 

Performance  of  New  .\ir-Lift  Pumping 
Plant  at  Galesburg,  111,,  J.  Oliphant.  Mun. 
&  County  Eng.,  vol.  55,  no.  2,  Aug.  1918, 
pp.  57-58.  Conditions  of  operation  and  re- 
sults of  tests. 

Deep-WeU  Pump 

Importance  of  Diameter  of  Deep  Wells. 
Mun.  Jl.,  vol.  45.  no.  6,  Aug.  10.  1818,  pp. 
105-107.  Where  deep-well  pumps  are  used, 
diameter  of  well  limits  size  ot  pump ;  lower 
part  may  be  of  smaller  diameter. 

Lift  Pumps 

Lift  and  Force  Pumps,  John  H.  Perry. 
Domestic  Eng.,  vol.  84,  no.  7,  Aug.  17,  1918, 
pp.  239-241,  5  figs.  Construction  and  opera- 
tion ot  pumps  with  steady  flow  and  high 
efficiency. 

Mine  Pump 

Handling  Mine  Water,  Henry  E.  Cole. 
Coal  Age,  vol.  14,  no.  6,  Aug.  8,  1918,  pp. 
264-266,  2  flgs.  Work  pump  must  perform  ; 
character  of   water ;  types  of  pumps. 

Turbine  Pump 

Pumping  Equipment  at  Thorold,  Ont..  W. 
L.  Adams.  Can.  Engr.,  vol.  35,  no.  6,  Aug. 
8,  1918,  pp.  121-122.  New  installation  con- 
sisting of  a  two-stage  1500-gal.  turbine 
pump  directly  connected  to  a  250-hp.  Induc- 
tion motor,  with  control  and  auxiliary  ap- 
paratus. 

RAILROAD  ENGINEERING,  ELECTRIC 

Circuit  Breakers 

High-Speed  Circuit  Breakers  for  Chicago, 
Milwaukee  &  St.  Paul  Electrification,  C.  H. 
Hill.  Gen.  Elec.  Rev.,  vol.  21,  no.  9,  Sept. 
1918,  pp.  623-626,  5  figs.  Gives  details  of 
construction. 

Electrification 

Electrification  of  New  York  Connecting 
Railway.  Ry.  Gaz.,  vol.  29.  no.  3.  July  19, 
1918,  pp.  81-84.  Method  of  operation  ;  trolley 
supporting  structures ;  catenary  trolley  sys- 
tem ;  communication  lines ;  transmission 
lines. 

Norfolk  and  Western  Electrification  Help- 
ing Directly  to  Win  the  War.  Elec.  Ry.  Jl.. 
vol.  52.  no.  8,  Aug.  24,  1918.  pp.  322-325,  5 
figs.  Fifty  per  cent.  Increase  in  mountain- 
grade   capacity  through   electrification. 


Tendencies  in  Electrification,  E.  A.  Palmer. 
Ry.  Rev.,  vol.  63.  no.  5,  Aug.  3,  1918,  pp. 
176-178.  Brief  resume  of  the  leading  steam 
railway  electrification  projects  in  the  United 
States.  From  a  paper  before  Pacific  Coast 
Railway  Club,  June  1918. 

The  Electrification  of  the  Chicago,  Mil- 
waukee &  St.  Paul  Railway,  A.  E.  du  Pas- 
quier.  Trans.  S.  A.  Inst.  E.  E..  June  1918, 
pp.  94-126,  18  figs.  Criticism  of  J.  \V.  Kirk- 
land's  paper  published  in  July  and  Aug.  1917 
journals  under  same  title ;  other  railway 
electrification  data  In  connection  with  Klrk- 
land's  inferences. 

The  Electrification  of  the  Chicago,  Mil- 
waukee &  St.  Paul  Ry.,  R.  Beeuwkes.  Elec. 
R.v.  &  Tramway  Jl..  vol.  39,  no.  932,  .\ug.  9, 
1018,  pp.  42-46,  5  figs.  Regeneration  on 
down  grades  ;  engineering  and  construction  ; 
results  of  operation ;  comparison  of  train 
delays  and  or  steam  and  electric  locomotive 
performance.    (Continued  from  July  12  issue.) 

Heating  of  Cars 

Why  Not  Use  Wasted  Energy  to  Help  Heat 
Cars?  Elec,  Ry.  Jl.,  vol.  52,  no.  7,  Aug.  17, 
1918.  pp.  291-292,  2  flgs.  Possibilities  ot 
utilizing  heat  from  car  motors  and  resist- 
ance grids  discussed  and  results  of  some  tests 
given. 

Line  Construction 

Applying  Common-Sense  In  Line  Construc- 
tion, Charles  R.  Harte.  Elec.  Ry.  Jl.  vol. 
52,  no.  7.  Aug.  17,  1918,  pp.  278-282,  14  flgs. 
Money  and  time  can  be  saved  by  close  co- 
operation ot  designer  and  constructor,  and 
by  attention  to  details  commonly  overlooked. 

Locomotive  Control 

A  New  Type  ot  Mine  Locomotive  Control, 
L.  W.  Webb.  Gen.  Elec.  Rev.,  vol.  21,  no.  9, 
Sept.  1918,  pp.  620-622,  8  flgs.  A  controller 
developed  for  use  on  large  mine  locomotives 
where  the  capacity  of  hand-operated  drum 
controls  would  be  exceeded.  Wiring  connec- 
tions of  two-,  three-  and  four-motor  control- 
lers. 

Metering  Power 

Study  ot  Car  Energy  Saving  at  Dubuque, 
L.  E.  Gould.  Elec.  Rv.  Jl.,  vol.  52,  no.  8, 
Aug.  24,  1918,  pp.  334-336,  4  figs.  Tests 
made  on  level  and  hill  lines  show  that  sav- 
ings as  high  as  26  per  cent,  can  be  obtained 
by  the  use  of  meters  as  checking  devices. 

Operation 

High  Passenger  Density  the  Outstanding 
Feature  ot  New  Service  to  Hog  Island.  Elec 
Ry.  Jl..  vol.  52,  no.  10,  Sept.  7,  1918.  pp. 
404  408,  8  flgs.  Details  and  data  ot  Phila- 
delphia Rapid  Transit  Co.'s  cars,  Including 
new  features  ot  door  control. 

Increased  Economy  Results  from  Correct 
Operation  of  Car  Equipment,  C.  W.  Squler. 
Elec.  Ry.  Jl.,  vol.  52,  no.  7,  Aug.  17,  1918, 
pp.  275-277,  4  flgs.  Effects  ot  various  rates 
of  acceleration  and  braking  on  the  schedule 
speeds  and  power  consumed ;  relation  of 
number  of  stops  and  their  length  to  cost  of 
operation. 

Selling  Transportation  on  a  Commercial 
Basis,  Clarence  Renshaw.  Elec.  Ry.  Jl.,  vol. 
52,  no.  10,  Sept.  7.  1918,  pp.  415-416.  Sale 
methods  ot  other  lines  of  business  apply  to 
electric  railways ;  some  requisites  for  good 
service. 

Section  Cars 

Gasoline  Motor  Section  Cars  Decrease 
Labor  and  Cost  ot  Tr.ack  Maintenance,  Clif- 
ford A.  Elliott.  Elec.  Ry.  Jl.,  vol.  52,  no.  10, 
Sept.  7,  1918,  p.  423.  3  flgs.  Maintenance-of- 
.  way  department,  Paciflc  Electric  Rys.,  uses 
such  cars  and  motor  velocipedes  in  maintain- 
ing signals  and  tracks. 

Single-Phase  Locomotives 

New  Single-Phase  Locomotives  for  the 
Swiss  Bundesbahn,  Hugo  Studer.  Elec.  Ry. 
Jl.,  vol.  52,  no.  10,  Sept.  7,  1918,  pp.  411-413. 
8  flgs.  Description  of  four  sample  locomo- 
tives ordered  for  the  Swiss  Bundesbahn  and 
several  types  developed  by  the  Oerlikon  Co. 
in  connection  with  this  electrification. 

Track-Circuit  Design 

A  Graphical  Method  of  Solving  D.  C. 
Track-Circuit  Problems,  H.  M.  Proud.  Ry. 
Engr.,  vol.  39,  no.  463,  Aug.  1918.  pp.  157- 
159,  5  figs.  Use  of  graphs  showing  total 
track  conductance  against  volts  on  rails  in 
finding  volts  on  relay  and  train  shunt.  (Con- 
tinuation of  serial.) 

Track  Work 

Special  Track  Work  for  Street  Railways, 
J.  v.  Hunter.  Am.  Mach.,  vol.  49.  no.  8, 
Aug.  22,  1918,  pp.  335-338.  8  figs.  Engineer- 
ing work  in  connection  with  switches,  frogs 
and  crossovers. 
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Bolsters,  Truck 

Design  of  Cast  Steel  Truck  Bolsters.  L. 
E.  Endsley.  Ky.  Kev.,  vol.  63,  no.  5,  Aug.  3. 
1918,  pp.  152-154,  3  flgs.  States  results  in  a 
bolster  mast  with  no  boles  in  side  walls  and 
subsequent   results  after  holes   were   cut. 

Brakes 

A  Mechanical  Brake  Control  System  for 
Railways.  Engineer,  vol.  126,  no.  3264,  July 
19,  1918,  pp.  58-59,  7  flgs.  Descripton  o'f 
details  of  "  Keliostop  "  railway  brake  control 
system. 

Air  Brake  Association  in  Fuel  Saving,  Rail- 
road Herald,  vol.  22,  no.  9,  Aug.  1918,  pp. 
195-196.  Recommendations  tending  to  de- 
crease leakage  of  brake  pipes  on  freight 
trains  in  order  to  save  6,000,000  tons  of 
coal  annually.     Report  of  committee. 

Road  Tests  of  the  A.  S.  A.  Brake.  Ry. 
Mech.  Eng.,  vol.  92,  no.  8,  Aug.  1918,  pp. 
453-456,  4  flgs.  100-car  train  run  on  Vir- 
ginian with  A.  S.  A.  and  Westiughousc 
brakes. 

Tests  of  the  Automatic  Straight  Air  Brake 
on  the  Virginian  Railway.  Ry.  &  Loco.  Eng., 
vol.  31,  no.  8,  Aug.  1918,  pp.  244-247.  6 
figs.  Resume  of  equipment,  data  and  chrono- 
graph records  of  Uve  positions  of  brake  valve 
and  of  speed  and  stop  distances. 

Cars 

Cars  for  Special  and  Excursion  Traffic, 
Victorian  Railways.  Ry  Engr.,  vol.  39,  no. 
463,  Aug.  1918,  pp.  160-161,  3  flgs.  Ar- 
rangement details  of  a  pattern  car,  weigh- 
ing 26  tons,  with  capacity  for  82  passengers, 
recently  completed  at  the  Government  rail- 
way shops  at  Newport,   England. 

High  Capacity  Cars  on  a  Narrow  Gauge 
Railway  in  India,  Frederick  C.  Coleman. 
Ry.  Age,  vol.  65,  no.  6,  Aug.  9.  1918,  pp. 
265-266,  3  flgs.  Description  of  freight  cars 
of  the  Sheffield  &  Twinberrow  type  for  the 
Kalka-Simla  Ry. 

Crossings 

Concrete  Slab  Railroad  Crossings.  Eng.  & 
Cement  World,  vol.  13.  no.  3,  -A.ug.  1.  1918.  p. 
34.  How  they  were  placed  at  Cedar  Rapids, 
la. 

Freight  House     ■ 

Pennsylvania  Completes  Freight  House  at 

Chicago.      Ry.    Age,    vol.    65,    no.    5.   Aug.  2, 

1918,    pp.    215-219,    8    flgs.      Description  of 
new  structure  of  two-level  type. 

Hot  Boxes 

The   Hot  Box  Problem,   N.   Marple.      Rail- 
road  Herald,   vol.    22.   no.   9,  Aug.    1918,   pp.     Mpvipan   R^iIwav« 
196-198.     Causes  originating  the  hot  box  and     '^"^''^J^""  Kailways 
suggestion   to   prevent  them   by   making   car 
owner    responsible.      Paper    before    Niagara 
Frontier   Car   Men's  Assn. 


ture   in   results  obtained,   based   on   physical 
character  of  phenomenon. 


signal  control.    Abstract  of  paper  before  Tex. 
"        -  "y.  hi      -    ■ 


Regional  Committee  of  Ry.  Signal  Assn. ' 

New  Mechanical  Plant  on  Chicago  an  I  AI- 
^?wV,  ^y-  Signal  Engr.,  vol.  11,  no.  8,  Aug. 
1918,  pp.  239-243,  3  figs.  Interlocker  (n  a 
double-track  main  line  cro.sslng  single-track 
road,  designed  not  to  require  night  leverman. 

Track 


Locomotives 

A  Three-Cylinder  Locomotive.  Engineer, 
vol.  126.  DO.  326.5.  July  2R,  1918,  pp.  70-72, 
10  flgs.  Illustrations  and  drawings,  and  spe- 
cial reference  to  the  Gresley  valve  gear. 
Locomotive  in  operation  on  the  Great  North- 
ern Ry.,  England. 

New  3-cylinder  Locomotive,  Great  Northern 
Railway,  C.  S.  Lake.  Model  Engr.,  vol.  39, 
no.  897,  July  4,  1918,  pp.  1-5,  6  flgs.  Fea- 
tures of  locomotive  recently  built  at  the  Don- 
caster  Works.   England. 

Compound  Mallet  for  the  N.  &  W  Ry  & 
Loco.  Eng.,  vol.  31,  no.  8,  Aug.  1918,  p. 
263,  1  fig.     Dimensions  of  2-8-8-2  type. 

N.  &  W.  267-ton  Mallet  Locomotive,  H. 
W.  Reynolds.     Ry.  Mech.  Eng.,  vol.  92.  no.  8,     „  .  ,         „     , 

-\ug.  1918,  pp.  445-450,  10  flgs.     Data,  draw-     Irans-Australian  Railway 
ings   and   description   of   locomotive   and   its 
tender. 


Interesting  Reconstruction  Work  on  the 
Erie.  Ry.  Age,  vol.  65,  no.  0,  Aug.  9,  1918, 
pp.  248-252,  9  flgs.  Work  on  a  35-mile  sec- 
tion of  double-track  line  in  Indiana  including 
some  heavy  grade  revision. 

Labor-Saving  Devices  for  Track  Mainte- 
nance. Ry.  Rev.,  vol.  63.  no.  5,  Aug.  3.  1918. 
pp.  172-176.  From  a  paper  by  E.  Stlmson 
before    New    England    Railroad    Club,    May 


New  Pacific  and  Mikado  Type  Locomotives 
for  the  Chicago,  Burlington  and  Quincy  Rail- 
road. Ry.  &  Loco.  Eng.,  vol.  31,  no.  8,  Aug. 
191S,  pp.  248-249,  2  flgs.  Dimensions  of 
4-6-2  and   2-8-2   types. 

New  2-8-0  Type  Locomotives  for  the  Vic- 
torian Railways.  Ry.  Gaz.,  vol.  29,  no.  2, 
July  12,  1918,  pp.  51-52,  4  flgs.  Diagrams 
and  dimensions. 

First  D.  S.  Standard  Locomotive.  Rv. 
Mech.  Eng..  vol.  92,  no.  8.  Aug.  1918,  pp. 
436-438,  5  figs.  Description  with  drawings 
of  the  light  Mikado  type  built  by  the  Bald- 
win Locomotive  Works. 

The  First  of  the  U.  S.  Railroad  Adminis- 
tration Locomotives.  Railroad  Herald,  vol. 
22,  no.  9.  Aug.  1918,  pp.  194-195.  General 
features  of  Mikado  (2-8-2)  type  recently  com- 
pleted by  the  Baldwin  Locomotive  Works. 

Baldwin  Locomotive  Works  Completes  the 
First  of  the  U.  S.  Standard  Locomotives. 
Mikado  type,  2-S-2,  .\ssigned  to  the  Balti- 
more and  Ohio.  Ry.  &  Loco.  Eng.,  vol.  31, 
no.  8.  Aug.  1918,  pp.  239-240.  1  flg.  Descrip- 
tion and  dimensions. 

Small  Locomotives  of  Special  Types.  En- 
gineer, vol.  126,  no.  3267.  Aug.  9.  1918,  pp. 
111-112,  2  figs.  Descriptions  with  dimen- 
sions and  data  of  gasoline-driven  locomotives 
of  20  and  40  hp..  used  at  present  for  trench 
railways,  but  applicable  for  industrial  rail- 
ways of  various  types. 

The  Infiuence  of  Type  on  Locomotive  Per- 
formance. Ry.  Gaz.,  vol.  29.  no.  4,  July  26, 
1918,  pp.  lOS-112,  6  flgs.  Criticism  of  de- 
sign for  an  engine  of  the  4-4-0  type  pro- 
posed in  .\pril  12  issue,  and  table  of  com- 
parative particulars  of  express  locomotives  of 
this  type. 


Hump  Yard 


Serious  Condition  of  the  Railways  in  Mex- 
ico. Ry.  Age,  vol.  65.  no.  7.  Aug.  16.  1918, 
pp.  307-309.  Report  by  Latin-American  Di- 
vision of  Bureau  of  Foreign  and  Domestic 
Commerce. 


15,000-Car     Hump     Yard     Near     Chicago     Rail  Failnrcs 

Planned   by   Illinois   Central   Railroad.      Eng.  rdiiures 

News-Rec.  vol.  81,  no.  7.  Aug.  15.  1918.  pp. 

313-316,  1  fig.     Terminal  for  main-line  trains. 

from  which   transfer   trains   will   serve   local 

yards,    will    have    power-operated    switches, 

motor-car  service  for  car  riders  and  L.  C.  L. 

transfer  facilities  for  450  cars  daily. 


The  Trans-Australian  Railway.  Engineer, 
vol.  126.  no.  .3264,  July  19,  1918",  pp.  56-57,  1 
map.  Difficulties  of  construction  ;  description 
of  the  route  ;  progress  of  construction  ;  spe- 
cial problems  encountered  ;  the  country  trav- 
ersed. 

Turntables 

Construction,  Care  and  Maintenance  of 
Turntables.  Ry.  &  Loco.  Eng.,  vol.  31,  no.  8, 
Aug.  1918,  pp.  250-251,  2  flgs.  Features  of 
improved  types. 

See  also  Cement  and  Concrete  (Ties)  ; 
Factory  Mannjjement  (Railway  Stores) ; 
Latior  (Railroad  Employees) ;  Munitions 
(Naval  Qun  Cars.) 

REFRACTORIES 

Testing  and  Inspection  of  Refractory  Brick. 
C.  E.  Nesbitt  and  M.  L.  Bell.  Blast  Furnace 
&  Steel  Plant,  vol.  6,  no.  S,  Aug.  1918,  pp. 
341-344,  8  flgs.  Results  of  tests  on  spallmg 
(resistance  to  sudden  thermal  change),  crush- 
ing and  slag  penetration  ;  conclusion  drawn 
from  differences  in  the  figures  obtained. 
Paper  before  Am.  Soc.  Testing  Materials. 

See  also  Testing  and  Measurements  (Re- 
fractories, Testing). 

REFRIGERATION 

Ammonia-Absorption  Machines 

Gas  Formation  in  Ammonia  Absorption 
Refrigerating  Machines.  Its  Causes  and  Rem- 
edy. E.  C.  McKelvy  and  A.  Isaacs.  Am.  Soc. 
Refrig.  Engrs.  Jl.,  vol.  4,  no  5,  March  1918, 
pp.  447-463,  1  flg.  Report  of  experimental 
work  undertaken  by  special  committee  to  in- 
vestigate nature  and  sources  of  gases  by 
means  of  an  experimental  bomb  consisting  o'f 
a  piece  of  4-in.  steel  pipe  closed  at  both  ends 
by  clamped  blind  flanges  with  a  female  re- 
cess.    Read  before  Am.  Soc.  Refrig.  Engrs. 

Ammonia  Conservation 

Conservation  of  Ammonia  and  Coal.  E.  N. 
Fiedmann  and  Van  R.  H.  Greene.  Ice  & 
Refrig..  vol.  54,  no.  5,  May  1918,  pp.  268-269. 
Stuffing  box  and  decomposition  losses  ;  tem- 
perature of  cooling  water  and  condenser  pres- 
sure ;  saving  coal ;  undesirable  coal  mixtures ; 
increased  evaporation.  Paper  before  Long 
Island  Ice  Manufacturers'  Assn. 


Locomotive  Boilers 


Design    and    Maintenance    of    Locomotive     Rail  R<>n<>w;nir 
Boilers.     Boiler  Maker,   vol.   IS.  no.   8,  Aug.  nciicwing 


1918,  pp.  231-232.  Application  of  auto- 
genous welding  to  construction  and  renewal 
of  smokeboxes.  flues,  staybolts,  fireboxes  and 
mud  rings.  Report  of  Committee  on  Design 
and  Maintenance  of  Locomotive  Boilers,  be- 
fore joint  meeting  of  Master  Car  Builders  and 
Master  Mechanics  Assns.  Also  published  in  Repair  Shop 
Ry.  Jl.,  vol.  24.  no.  8,  Aug.  1918,  pp.  21-23. 
Reducing  Maintenance  Costs  on  Locomotive 
Boilers.  W'.  R.  Toppan.  Railroad  Herald, 
vol.  22,  no.  9,  Aug.  1918,  p.  iv-A.  How  a 
terminal  system  cut  down  its  flue  and  stay- 
bolt  work  following  installation  of  a  water- 
softening  plant. 

The  Arrangement  of  Tubes  in  Locomotive 
Boilers.  H.  C.  Webster.  Mech.  World,  vol.  64. 
no.  1646,  July  19,  1918,  p.  33.  4  flgs.  Study 
of  the  arrangement  necessary  to  secure  maxi- 
mum efficiency. 


Derailment    from     Rail     Failures    Due    to 

Transverse    Fissures.      Railroad    Herald,    vol. 

22,  no.  9,  Aug.  1918,  pp.  190-192.  4  flgs.  Dia- 
grams, micro-photos,  and  results  of  ph.vsical 

and    chemical    analyses    of    fractured    rails. 

Report  of   Chief  of  Bureau   of   Safety,    I.    C. 

C,    covering    investigation    of    an    accident     a„„„„;„  t  „„i . 

which  occurred  on  the  Central  of  Ga.  Ammonia  Leakage 

Cost  of  Ammonia  Leakage.  Reactions,  vol. 
11.  no.  2.  Second  Quarter  1918.  pp.  31-3(i. 
Possibility  of  considerable  loss  of  ammonia 
through  apparently  inconsiderable  leaks. 


Labor  Saving  Appliances  in  Rail  Renew 
ing  on  the  C.  B.  &  Q.  R.  R.  Ry.  Rev.,  vol 
63.  no.  7.  -\ug.  17.  1918.  op.  229-233.  4  figs 
Rail-laving  machine,  rail-drilling  machine, 
tie-sawing  machine. 


A  Western  Railroad  Repair  Shop.  Frank  A. 
Stanley.  -Am.  Mach..  vol.  49.  no.  6.  .-\ug.  8, 
191S,  np.  249-252.  15  flgs.  Describing  some 
methods  and  tools  used. 


Locomotive  Engines 

Modern  Locomotive  Engine  Design  and 
Construction.  Ry.  Engr..  vol.  39.  no.  463. 
Aug.  1918,  pp.  151-156.  8  flgs.  Locomotive 
feedwater  heating  systems.  superheated 
steam  and  methods  of  superheating.  (Con- 
tinuation of  serial.) 

Locomotive  Exhaust  Nozzles 

Locomotive  Exhaust  Nozzles.  Ry.  A  Loco. 
Eng.,  vol.  31,  no.  8.  Aug.  1918.  pp.  251-253. 
i  figs.     Study  of  part  played  by  form  of  aper- 


Locomotive  Repair  Developments  in  Great 
Britain.  Railroad  Herald,  vol.  22,  no.  9.  Aug. 
1918.  np.  183-184.  Construction  details  of 
Great  Eastern  Railway  recently  built.  Spe- 
cial shops  capable  of  carrying  out  repairs  on 
between  40  to  50  engines  simultaneously. 

Running  Repairs  of  Locomotive  Boilers 
and  Approved  Methods  of  Wash-Out  of  Boil- 
ers. Rv.  &  Loco.  Eng..  vol.  31.  no.  8.  Aug. 
1918.  pp.  241-243,  6  flgs.  Data  of  mileage 
between  washouts  made  by  passenger  and 
freight  locomotives  ;  cost  of  washing ;  meth- 
ods and  tools  used. 

Signaling 


Brine-Cooling  System 

The  Practical  Side  of  the  Low  Tempera- 
ture Compression  System.  H.  Solan.  Am. 
Soc.  Refrig.  Engrs.  Jl..  vol.  4.  no.  6,  May 
1918,  pp.  549-556,  4  flgs.  Description  o"f 
three  installations  operated  with  brine-cool- 
ing systems. 

COs  Machines 

Carbonic  Acid  Refrigerating  Machines.  ,T. 
C.  Goosmann.  Ice  &  Refrig..  vol.  54.  no.  5, 
May  1918,  pp.  272-274.  3  flgs.  Some  condi- 
tions tb-it  have  delayed  general  adoption  of 
carbon-dioxide  refrigerating  machines ;  prac- 
tical equality  of  three  refrigerants ;  actual 
equality  of  horsepower  required. 

Cold  Accumulators 

Cold  .Accumulators  and  Their  Application 
to  the  Refrigerating  Industrv.  Am.  Soc. 
Refrig.  Engrs.  Jl..  vol.  4,  no.  6.  May  1918, 
pp.  541-548,  2  flgs.  Types  of  tanks  and  for- 
mula' for  calculations.  Read  before  Milwau- 
kee Section  of  A.S.R.E. 


Electro-Pneumatic  Interlocking  Plants.     H.     Wnaniial  R<>ri-i'<ror!ii;n<r  Plant 
A.  Wallace.     Ry.  Signal  Engr..  vol.  11.  no.  8.    ""^P''^'  Ketngeratmg  Flant 


Aug.  191S.  pp.  250-253.  Details  and' opera- 
tion of  switches  and  signals:  air  valve: 
electro-pneumatic  machine  ;  "  SS  "  system  of 


Service  for  the  Sick.  Power  Plant  Eng.. 
vol.  22.  no.  15,  .-Vug.  1.  1918.  pp  605-610  6 
flgs.     Description  of  power  plant  at  Blodg'ett 
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Memorial  Hospital,  Grand  Rapids,  Mich. ; 
extensive  refrigeration  system. 

Ice  Making 

Modern  Stationary  Can  Raw  Water  Ice 
Plant.  Ice  &  Refrigeration,  vol.  55,  no.  3, 
Sept.  1.  1918,  pp.  75-84.  1.3  figs.  Details  of 
plans  and  complete  equipment  ot  plant ;  ar- 
rangement of  engine,  freezing  and  ice  storage 
rooms ;  method  of  operation  and  details  of 
cost ;  electrical  equipment  and  cost  of  power. 

Preventing  Red  Core.  Louis  Block.  Ice  & 
Refrig.,  vol.  54,  no.  5,  May  lyiS,  pp.  270-271. 
1  flg.  Results  of  a  discussion  at  a  meeting  of 
Refrig.  Engrs. 

Refrigeration  and  Ice  Making.  Charles  L. 
Hubbard.  Indus.  Management,  vol.  56,  no. 
2,  Aug.  1918,  pp.  105-109.  14  figs.  Examples 
of  apparatus  and  machinery  used  in  military 
camps  and  on  shipboard. 

Treatment  of  Water  for  Raw  Water  Ice 
Making.  M.  P.  Newman.  Am.  Soc.  Refrig. 
Engrs.  Jl.,  vol.  4.  no.  0.  May  1918,  pp.  527- 
54li.  Account  of  different  processes.  Pre- 
sented before  the  A.S.R.E. 

Ice  Structure 

The  Crystal  Structure  of  Ice,  A.  St.  John, 
Proc.  of  the  Nat.  .\cademy  of  Sciences,  vol. 
4,  no.  7,  July  15.  iniS.  pp.  193-197.  Photo- 
graphic spectrum  investigation  by  means  of 
a  Coolidge  tube  with  tungsten  target  excited 
by  an  induction  coil  with  mercury  turbine 
interrupter. 

Insulating  Materials 

Report  Upon  Tests  of  Heat  Insulating 
Materials  for  Cold  Storage  Rooms,  W.  M. 
Thornton.  Cold  Storage,  vol.  21.  no.  244. 
July  18,  1918,  pp.  177-178.  Method  of 
testing ;  relative  efficiency  from  total  ice 
melted  :  quantity  of  heat  transmitted. 

Liquefaction  of  Gases 

Argon,  Lighting  and  Industries  Employ- 
ing Very  I.nw  Temperatures  (L'argou, 
J'^clairage  et  I'industrie  des  basses  tempera- 
itures),  Geor.ges  Claude.  MSmoires  et  Compte 
Rendu  des  Travaux  de  la  Soci^t^  des  In- 
g#nieurs  Civils  de  France,  year  71,  nos. 
1-3,  Jan.-Mar.  1918.  pp.  66-72,  2  figs. 
Process  of  liquefaction  of  gases  and  de- 
scription of  apparatus  for  obtaining  a  liquid 
mixture  of  75  to  80  per  cent  argon  and  the 
rest  oxygen ;  argon  and  nitrogen  in  elec- 
tric lamps. 

Loss  in  Ammonia  Manufacture 

Sources  of  Loss  During  the  Manufacture 
of  Concentrated  .\mmonia  Liquor,  X.  Mars- 
den.  Jl.  Soc.  Chem.  Industrv.  vol.  37.  no. 
14,  July  31,  1918,  pp.  230T-232T.  Sugges- 
tions to  remedy  sources  of  losses  when 
making  ammonia. 

Salt  Solutions 

The  Freezing  Points  of  Concentrated  So- 
lutions and  the  Free  Energv  of  Solution  of 
>Salts,  W.  H.  Rodebush.  Jl.  ,\m.  Chem. 
Soc,  vol.  40.  no.  8.  Aug.  1918.  pp.  1204- 
121.3.  Experimental       determination       of 

freezing-point-concentration  curves  for  the 
commoner  salt  solutions :  thermodynamic 
equations  for  the  force  energy  of  solution 
and  examples  of  their  apnlication. 

See  also  Drying  (Low  Temperature.) 

RESEARCH 

Factory  Chemical  Laboratory 

Relation  of  the  Chemical  Laboratorv  to 
the  Factorv,  M.  P.  Karr.  Can.  Mfr..  vol. 
38,  no.  9,  Sept.  1918.  pp.  31-33.  3  figs.  Be- 
fore Montreal-  Metallurgical  Assn. 


Factory  Research  Laboratory 

Planning  a  Research  Laboratory  for  an 
Industrv,  C.  E.  K.  Jfees.  Jl.  Soc.  Chem. 
Industry,  pp.  201T-202T.  Two  possible 
forms  of  organization — "  departmental  "  s.vs- 
tem  and  "cell  "  system.  .Abstract  of  napcr 
before  New  York  Section  of  Soc.  Chem. 
Industry. 

National   Physical   Laboratory 

The  National  Physical  Laboratorv  in 
1917-18.  Engineerinir.  vol.  106,  no.  '2743. 
July  26,  1918,  pp.  94-96.  From  the  annual 
report,  dealing  with  work  of  tlie  various 
departments. 

See  also  Tesfi^nq  and  Measurements  (Rail- 
road   Testing    Laboratory/.) 


ROADS  AND  PAVEMENTS 

Asphalt  Roads 

Asphalt  Pavements.  Chas.  .\.  Mullen. 
Better  Roads  &  Streets,  vol.  8,  no.  6.  June 
1918,  np.  225-229  and  252-2.53.  5  fies.  Pa- 
per before  Fifth  Can.  Good  Roads  Congress. 


Procedure  in  the  Construction  and  Main- 
tenance  of   Kentucky   Rock    Asphalt   Roads, 

5.  O.  Le  Sueur.  Mun.  &  County  Eng.,  vol. 
55,  no.  2,  Aug.  1918,  pp.  49-50.  Characteris- 
tics and  behavior  of  these  roads ;  recom- 
mended specifications. 

Concrete  Roads 

Build  Permanent  Pavements  at  New 
.Veronautical  Station,  Samuel  H.  Lea.  Eng. 
iNews-Rec,  vol.  81,  no.  10,  Sept.  5,  1918,  pp. 
447-449,  6  figs.  Town-site  roadways  of 
concrete  have  sub-base  throughout  at  Laiig- 
le.v  Field  Station ;  special  templet  used  for 
warped    crown. 

Concrete  Road  Construction  During 
Freezing  Temperatures.  Eng.  &  Contract- 
int;,  vol.  50,  no.  6,  Aug.  7,  1918.  pp.  147- 
148.  Sand,  water  and  subgrade  heated  be- 
fore mixing  and  laying  concrete;  concrete 
protected   by  a  covering  of  canvas  and  hay. 

Concrete  Roads  in  New  Zealand.  Sur- 
veyor, vol.  54,  no.  1383,  July  19,  1918.  p. 
30.  Methods  of  construction  in  .Auckland 
City. 

How  to  Get  the  Best  Surface  on  a  Con- 
crete Road.  .4.  H.  Hunter.  Mun.  &  County 
Eng.,  vol.  55.  no.  2.  Aug.  1918.  pp.  47-49. 
Remarks  on  the  construction  of  form^.  on- 
eration  of  templets,  building  of  joints,  finish- 
ing surfaces  and  use  of  the  roller  and  belt. 

Cost  Keeping 

Cost  Keeping  System  for  County  High- 
way Work.  Contract  Rec  vol.  32,  no. 
34.  Aug.  21,  1918,  pp.  657-659.  Elements 
applying  to  all  cases.  From  paper  before 
Wash.  .Assn.  of  County  Engrs.  -\lso  pub- 
lished   in    Eng.    &    Contracting,    vol.    50,    no. 

6,  Aug.  7,  1918,  pp,  145-147. 

Earth  Roads 

Method  ot  Building  Earth  Roads  in  Kane 
County,  Illinois.  George  N.  Lamb.  Ens.  & 
Contracting,  vol.  50,  no.  fi.  .\ug.  7,  1918. 
pp.  140-141.  4  figs.  Laying  out  curves : 
standard  cross-sections  for'  gradlnsr :  the  op- 
erations :  costs  o  fearth-road  grading. 

The  Necessity  of  Eneineering  Supervision 
In  Construction  and  Maintenance  of  Earth 
Roads.  H.  Ross  Mackensie.  Enff.  &  Con- 
tracting, vol.  50.  no.  0.  Aug.  7.  1918.  pp. 
155-157.  From  paper  before  Regina  Branch 
of  Can.  Soc.  of  Civ.  Engrs. 


Easement  Curves 

Easing  and  Super-Elevating  the  Highway 
Curve.  Contract  Rec,  vol.  32,  no.  32,  Aug. 
<i.  1918,  pD.  617-618.  Table  and  diagram 
of  super-elevationa  and  offsets  for  ease- 
ment curves,  used  by  the  highway  engineers 
of  King  County,  Wash.,  In  construction  of 
paved  roads. 

Frost  Action 

Impervious  Bituminous  Wall  Suggested  to 
Prevent  Seepage  Under  Paving.  Eng.  News- 
Rec,  vol.  81.  no.  5.  Aug.  1.  1918.  pp.  226- 
228.  3  figs.  Extensive  study  made  of  ver- 
tical movements  of  pavements  with  refer- 
ence to  frost  action  ;  distribution  of  mois- 
ture in  clav  and  loam  sub-grades  and  ef- 
fect of  walling  off  shown  by  charts. 


Gravel  Roads 

Iowa  Methods  o(  Constructing  Gravel 
Roads.  Eng.  &  Contractlne.  vol.  50.  no. 
10.  Sept.  4,  1918,  pp.  247-248.  From  bul- 
letin  issued   by   Iowa   Highway   Commission. 

Highways 

Highwav  Carries  Twelve  Times  as  Much 
Local  Freight  as  Railroad.  Eng.  News-Rec. 
vol.  81,  no.  5.  Aus.  1.  1918.  np.  224-226. 
Shipments  by  Baltimore  road  increase  480 
per  cent  in  year,  saving  railroads  39,923 
ton-miles. 

Notes  on  Hisrhway  Design.  J.  L.  Har- 
rison. Ensr.  &  Contracting,  vol.  HO.  nn.  10. 
Sept.  4.  1918,  pp.  237-238.  Preliminarv  in- 
vestigations: population  benefited:  volume 
of  traffic :  grades;  distance;  curvature. 

Macadam  Pavements 

LMethod  and  Cost  of  Reducing  Evcessivo 
Crown  on  a  Mncadam  Pavement.  E.  Earl 
Glass.  Enc  &  Contracting,  vol.  50,  no.  fi. 
Aug.  7,  1918.  pp.  144-145.  2  figs.  Filling 
in  sides  of  the  road  to  reduce  crown  de- 
scribed. 

Military  Roads 

Roads  in  Base  Section  of  American 
Forces  Require  Widening  and  Resurfa^'ing, 
■Robert  K.  Tomlin.  .Tr.  Eng.  News-Rec . 
vol.  81.  no.  8,  .\u=r.  22.  1918,"  pp.  348-352 
8  fiors.  Heav.v  traffic  hv  motor  truck'^  and 
artillery  on  practice  marches  necessitates 
continuous  maintenance. 

Road  Construction 

.\sphalt  Resurfacing  in  Los  Ans-eles.  C  W. 
Geiger.  Mun.  Jl..  vol.  45,  no.  7.  Aug.  17. 
1918,     pp.     123-125,     6    figs.       Mixture     for 


wearing  surfaces  and  binder  furnished  by 
municipal  asphalt  plant.  Surface  heating 
method  employed.     All  done  by  day  labor. 

Handling  Materials  on  a  Michigan  Road 
Job.  Municipal  Jl.,  vol.  45,  no.  10,  Sept.  7. 
1918,  pp.  181-182.  6  figs.  Gravel  for  con- 
crete dredged  from  neighboring  lake,  trans- 
ported, measured  and  mixed. 

The  "  National  "  Pavement  In  New  Ha- 
ven. Mun.  Jl.,  vol.  45,  no.  8,  Aug.  24,  1918, 
pp.  143-145.  Methods  used  in  resurfacing 
old  macadam  and  brick  pavements  with  a 
cover  composed  of  about  18  per  cent  as- 
phalt and  82  per  cent  pulverized  earthy 
matter,  50  per  cent  <»f  which  passes  tbrougb 
a  200  mesh  sieve,  and  nothing  being  retained 
on   a   10-mesh   screen. 

Road-Construction  Machinery 

The  Use  of  Modern  Machinery  in  County 
Road  Construction,  C.  B.  Scott.  Good 
Roads,  vol.  16,  no.  9,  Aug.  31.  1918,  pp. 
80  and  83.  Various  modern  machines  and 
devices ;  and  new  ways  In  which  they  are 
being  used.  Paper  before  North  Carolina 
Good   Roads  .\ssn. 

Sand-Clay  Roads 

Maintaining  Sand-Clay  Roads  in  North 
Carolina.  Mun.  &  County  Eng.,  vol.  55,  no.  2, 
Aug.  1918.  p.  49.  Account  of  Investigation 
regarding  failure  of  roads. 


Tar  Surfaces 

English  and  American  Practice  in  the  Con- 
struction of  Tar  Surfaces  and  Pavements, 
A.  II.  Bianchard.  Better  Roads  &  Streets, 
vol.  8.  no.  6,  June  liils.  pp.  230  234  and 
253,  11  figs.  Paper  before  Fifth  Can.  Good 
Roads  Congress.  Also  published  in  Eng.  & 
Contracting,  vol.  50,  no.  6,  Aug.  7,  1918,  pp. 
142-144. 

War  Conditions 

Policy  of  U.  S.  Iligliways  Council  Regard- 
ing Highway  and  Street  Work  During  the 
War.  Eng.  &  Contracting,  vol.  50,  no.  10, 
Sept.  4.  1918,  pp.  232.  Text  of  regulations, 
effective  Sept.  10,  1918. 

Road  Building  in  Michigan  Under  War  Con- 
ditions, Frank  F.  Rogers.  Good  Roads,  vol. 
IC.  no.  10.  Sent.  7.  1918.  pp.  89-90  and  92. 
Paper  before  Mich.  State  Good  Roads  Assn. 

Water,  Action  of 

The  -Vction  of  Water  on  the  Road  Sub- 
grade  and  Its  Relation  to  Road  Drainage,  J. 
L.  Harrison.  Mun.  &  County  Eng.,  vol.  5o- 
no.  2.  Aug.  1918,  pp.  50-52.  "  Limitations  of 
tile  drainage ;  capillary  attraction ;  heavy- 
clay  soils  ;  freezing  of  dry  subgrades  :  crack- 
ing; use  of  Telford  base;  carrying  capacity 
of  subgrade. 

■SVC  also  Engineering  Materials  (Paving 
Blocks.) 

SAFETY  ENGINEERING 

Acetylene 

Report  of  the  Department  Committee  4in 
Cylinders  for  Dissolved  .\cetvlene.  Acetylene 
&  Welding  Jl..  vol,  10.  no.  177,  June  1918, 
pp,  98-99  Results  of  experiments  carried 
out  at  the  Home  Office  Experimental  Station, 
Eskmeals.  Cumberland,  with  the  object  of 
ascertaining  the  result  of  Igniting  the 
acetylene  In  a  pccket  space  formed  in  the 
porous  nnterial  Inside  a  cylinder,  and  the 
danger,  if  any.  of  such  ignition.  (Continua- 
tion of  serial.) 

Brick  Making 

Safety  in  Brick  Making.  .\m.  Industries 
(.Occident  Prevention  Supp.).  vol,  19,  no.  1. 
Aug  1918.  4  pp..  7  figs.  Sketches  of 
machines  enclosed  in  standard  guards. 

Fires 

Some  Lessons  from  a  Disastrous  "Cnrhouse 
Fire.  Elec.  Rv.  Jl..  vol.  52.  no.  6,  Aug.  10. 
1918.  pp.  239-241,  3  figs.  Results  of  a  fire 
caused  Viv  explosion  of  oil  tank  of  a  44,000- 
volt  lightning  arrester. 

Mine  Rescue  Stations 

The  Equipment  and  Organization  of  Mine 
Rescue  Stations,  A.  J,  Moorshead.  Safety 
Enff.,  vol,  36.  no.  1.  July  1918.  pp,  23-27. 
Prevention  of  accidents ;  necessary  equip- 
ment and  its  care:  first-aid  supplies;  explor- 
ing teams. 

Scaffolding  Construction 

Safetv  in  Sccffolding  Construction  Build- 
ing News.  vol.  115.  no.  3315,  July  17.  191S, 
pp,  34-35.  Reproduction  of  rules  and  regula- 
tions promulsrated  by  the  Department  of 
Labor  and  Industry  of  the  Pennsylvania  In- 
dustrial Board. 

Wood  Alcohol 

Wood  Alcohol  in  War  Time.  Winifred 
Hathaway.     Survey,  vol.  40,  no.  22,  Aug.  31, 
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1!>1S,  pp.  C09-611.  Discusses  unsuspected 
danger  faced  by  thousands  ot  workers  in  mu- 
nition plants  and  elsewhere. 

Sec  also  lloistinij  and  Convctimv  (IT'irc 
Ropes.) 

SANITARY  ENGINEERING 

Air  Checking  of  Sewer  Pipe 

Reducing  Air  Checking  in  Cooling  Sewer 
Pipe.  B.  T.  Sweclv.  Brick  &  Clay  Kec.  vol. 
53,  no.  4,  Aug.  13,  1918,  pp.  201-292.  Pro- 
cedure claimed  to  have  reduced  air  checking 
60  per  cent,  in  middle-west  plant. 

Alum   in  Filters 

The  Selection  of  Alum  for  Filter  Plants. 
Fire  &  Water  Bng.,  vol.  64,  no.  7,  Aug.  14. 
191 S,  p.  llfi.  Extract  ot  suggestions  in  an- 
nual report  of  Ontario  Provincial  Board 
of  Health. 

Sewage  Disposal 

Auto-Eductor  Solves  Sewage  Tank  Diffl- 
cult.v.  Mun.  Jl.,  vol.  45,  no.  8.  Aug.  24, 
1918,  pp.  145-146.  Removal  of  large  amount 
of  greasy  scum  and  sludge  from  septic  tank 
that  had   resisted  other  pumping  appliances. 

Comparative  Value  of  Activated  Sludge 
.Tnd  Sprinkling  Filters,  T.  Chalkley  Hattoh. 
Contract  Rec,  vol.  .12.  no.  33.  Aug.  14.  1918, 
pp.  638-641.  Variation  in  standard  efDuent : 
area  required  for  plants :  loss  of  head  and 
effect  of  temperature  ;  clarification  :  odors  ; 
flies :   disposal  of  sludge  ;    cost   of  plants. 

Design  and  Construction  ot  the  New  Sew- 
age Treatment  Plant  at  Sedalia.  Mo.,  R.  E. 
McDonnell.  Mun.  v't  County  Eng.,  vol.  55,  no. 
2,  Aug.  1918.  pp.  71-73.  Intercepting  .nnd 
erit  chamber  ;  Inihoff  settling  tanks  ;  sludge- 
drying  beds  :  sprinkling  filters. 

Design  and  Construction  of  Water  and 
Sewerage  Works  at  the  Hog  Island  Ship- 
vard,  W.  H.  Blood.  Mun.  &  County  Ens., 
vol.  55,  no.  2,  Aug.  1018.  pp.  54-37.  Diffl- 
culties  met :  purification  plant :  distribution 
system ;  hydrants ;  sewage  pumping  and 
treatment. 

Design  Details  of  Proposed  Works  for  the 
Collection  and  Disposal  of  Sewage  at  Potts- 
town,  Pn.,  C.  E.  Collins.  Mun.  &  County 
Eng..  vol.  55.  no.  2,  Aug.  1918.  pp.  61-64. 
Pumping  station  ;  settling  tanks ;  dosing 
tank  :  filter  :  sludge-drying  beds  ;  capacity, 
operation  and  care. 

Miles  Acid  Process  May  Require  Aeration 
of  Effluent,  F.  W.  Mohlman.  Eng.  News-Rec, 
vol.  81,  no.  5,  Aug.  1.  1918,  pn.  235-236.  1 
fig.  Experiments  show  that  sulphur  dioxide 
in  effluent  deoxygenates  several  volumes  of 
diluting  water. 

Novel  Sewerage  Svstem  and  Sewage  Plant 
at  Mt.  Horeb.  Wis.,  W.  G.  Kirchoffer.  Mun. 
&  County  Eng.,  vol.  55.  no.  2.  Aug.  191S.  p. 
61.  Description  of  system  made  entirely  of 
concrete. 

Sewage  Disposal,  Edward  Wilcox.  Sur- 
veyor, vol.  54.  no.  1386.  Aug.  9,  191S.  pp.  66- 
67.  Presidential  address,  Assn.  of  Mgrs.  of 
Sewage  Disposal  Works.      fConcluded.) 

Sewering  an  Army  Cantonment.  Mun.  .Tl., 
vol.  45,  no.  8.  -\ug.  24.  1918.  pp.  141-142. 
Construction  work  at  Camp  Bowie,  Tex., 
done  by  the  Gen.  Construction  Co.,  at  a  cost 
of  $80,'O00. 

Sprinkling  Filter  Svstem  and  Auxiliaries 
Versus  the  Activated  Sludge  Process.  T. 
Chalkley.  Mun.  &  County  Eng..  vol.  55.  no. 
2  Aug.  1918.  pp.  67-79.  Comparison  as  to 
standard  effluent,  area,  loss  of  head,  tempera- 
ture,  clarification,   odors  and  cost. 

The  Deoxygenating  Effect  of  the  Effluent 
from  the  Miles  Acid  Process  of  Sewage 
Treatment,  F.  W.  Mohlman.  Eng.  &  Con- 
tracting, vol.  50.  no.  7,  Aug.  14,  1918,  pp. 
166-167,  1  fig.  Concludes  that  the  Miles  acid 
effluent  contains  unoxidized  sulphur  dioxide 
which  is  oxidized  at  the  expense  of  the  dis- 
solved ox.vgen  in  the  water  in  wliicli  the  effl- 
ent  is  diluted  and  that  it  may  be  oxidized  be- 
fore dilution  by  aeration  for  a  short  time 
with  relatively  small  quantities  of  air. 

Water-Purification  Plants 

Design  and  Construction  of  the  New 
Water  Purification  Plant  and  Pumping  Sta- 
tion at  Checotah.  Okla.,  V.  V.  Long  Muu. 
&  County  Eng.,  vol.  55,  no.  2,  Aug.  1018,  pp. 
70-71. 

Mechanical  Rapid  Sand  Filtration  Plant 
for  Dorval.  P.  Q.  Contract  Rec,  vol.  32.  no. 
32,  Aug.  7,  1918,  pp.  615-617,  1  fig.  Details 
of  construction. 

STANDARDS   AND    STANDARDIZATION 

Inductance 

Standard  of  Mutual  Induction  (Etalon 
rrinrluctlon  mutuellei.  M.  A.  fioillet.  .11.  de 
Physique,  vol.   7.  Mar.  Apr.   1917,   pp.   75-87, 


1   fig.     Formula   determining  standard  ;   the- 
ory and  operation   of  apparatus.      Presented 
before  French  Phys.    Soc.      (Continuation   of 
serial.) 
Screw  Standards 

Gaging  Screws.  II.  .T.  Bingham  Powell. 
Am.  Mach..  vol.  48,  no.  25.  .Tune  20,  1918,  pp. 
1045-1046.  Attempt  to  show  way  to  cor- 
rclat-'  I  hi-  numerous  existinir  standiirds  and 
to  secure  their  intorclmngeability. 

See  also  Aeronautics  (International  Air- 
craft Standards)  ;  Paints  and  p'inishcs : 
Itallroad  Kniiinccrinfj ,  Steam  I Ijocomfttivcs)  ; 
Testin/)  and  Measurements  (Oages.) 

STEAM  ENGINEERING 

Boiler  Code 

Table  of  .\llowances.  F.  R.  Burlingame. 
Boiler  Maker,  vol,  18.  no.  8,  Aug,  1918.  pp. 
218-219,  1  fig.  Figured  from  formuUe  given 
in  the  revision  of  the  A.S.M.E.  Boiler  Code 
published  in  January. 


Corrosion 

Surface  Defects  of  Condenser  Tubes  Caus- 
ing Corrosion.  W.  R.  Webster.  Page's  Eng. 
Weekly,  vol.  33.  no.  724,  .Tuly  26,  1918,  p. 
42.  Abstract  of  paper  before  Am.  Soc.  for 
Testing  Materials. 

What  Is  the  Cure  for  Condenser  Tube  Cor- 
rosion? Hartley  LeH.  Smith.  Elec.  Ry.  Jl., 
vol.  52,  no.  7.  Aug.  17,  191.S,  pp.  283-285. 
Writer  believes  longer  life  will  be  secured 
from  condenser  tubes  by  proper  selection  of 
materials  and  care  in  manufacture,  rather 
than  by  modification  of  conditions  directly 
under  control  ot  operator. 

Water  Softening  to  Correct  Boiler  Cor- 
rosion. William  Henry  Hobbs.  Ry.  Rev.. 
vol.  63,  no.  5,  Aug.  .3,  1918,  pp.  167-170. 
Prevention  of  incrustation,  pitting  and  cor- 
rosion ;  reference  to  experiments  to  determine 
the  relative  corrosibility  of  various  salts  and 
manner  in  which  these  tendencies  can  be  cor- 
rected. 

Engine  Economy 

Improving  Engine  Economy.  M.  A.  Sailer. 
Power  Plant  Eng.,  vol.  22.  no.  15,  Aug.  1, 
1918,  pp.  017-620,  0  figs.  Increasing  capac- 
ity and  efficiency  of  steam  engines  by  proper 
valve  setting,  eliminating  leakage  and  main- 
taining speed  regulation. 

Exhaust  Steam 

Utilization  of  Exhr.ust  Steam  for  Generat- 
ing Electrical  Energy  in  Collieries.  (Consid- 
erations sur  rntilisation  des  vapours  d'echap- 
pement  dans  les  houilleres  en  vue  de  la  pro- 
duction d'energie  electrique).  A.  Barjou. 
L'Industrie  Electrique.  Year  27.  no.  627, 
Aug.  10,  191 S,  pp.  287-293,  7  figs.  Utiliza- 
tion of  exhaust  steam;  turbo-generator 
groups;  types  ot  turliines.  (Continuation  of 
serial.) 

Lubrication,  Engine  Cylinder 

Problems  of  Steam  Cylinder  Lnhric.Ttion. 
W.  F.  Osliorne.  Blast  Furnace  &  St. '01  I'i.int, 
vol.  6,  nos.  8  and  9.  Aug.  and  Sept.  lOls.  pji. 
338-341  and  p.  389.  Importance  and  diffi- 
culties of  lubrication :  features  influencing 
method  of  lubricating,  such  as  the  cylinder, 
the  valves,  steam  flow  and  steam  exhaustion. 


Pipe  Lines 


Relation  Between  Loss  of  Pressure  and 
Pipe  Size  in  Long  Steam  Lines.  H.  Eisert. 
Jl.  Engrs.  Clul)  of  Baltimore,  vol.  7.  no.  6. 
Dec.  1918.  pp.  103-122.  2  figs.  Technical 
study  based  on  Weisbach's  formula  for  deter- 
mining flow  resistance  of  a  fluid  through  a 
conduit  of  uniform  cross-section. 

Pumping  Engines 

Historical  Data  of  Steam  Pumping  En- 
gines. A.  O.  Doane.  Fire  &  Water  Eng., 
vol.  44,  no.  9,  Aug.  28.  1918.  pp.  148-149. 
Comparison  of  various  types  in  capacity  and 
cost. 

Two  Newcomen  Atmospheric  Pumping  En- 
gines. Gerald  T.  Newhould.  Colliery  Guar- 
dian, vol.  116.  no.  3005.  Aug.  2.  1918.  pp. 
230-231.  3  figs.  One  built  in  17S7  and  the 
other  in  1823  are  still  in  operation.  From 
paper  before  Midland  Inst,  of  Min.,  Civ.  and 
Mecb  Engrs.  .\lso  pulilis'  ed  in  Iron  &  Coal 
Trades  Rev.,  vol.  97.  n...  2631.  Aug.  2,  1918, 
pp.  118-119,  8  figs. 

Steam  Plants,  Statistics  on 


Notes  on  the  Development  of  the  Use  of 
Steam  Since  1876.  Robert  M.  Anderson. 
Stevens  Indicator,  vol.  35,  no.  2,  April  1918, 
pp.  97-107.  Corliss  engines,  steam  turbines, 
electric-power  systems  ;  statistics  giving  in-  p  .  j 
crease  ot  various  prime  movers  and  electric  " 
motors  during  ten-year  periods. 


Harold  Medway  Martin.  Engineering,  vol. 
106,  no.  2740.  July  5,  1918,  pp.  1-3,  1  chart. 
First  of  a  series  ot  articles  ;  contains  a  steam 
chart  based  on  Callender's  tables  and  for- 
mula?. 

Turbines 

Modern  Steam  Turbines.  J.  Humphrey. 
Iron  &  Coal  Trades  Rev.,  vol.  97,  no.  2632, 
Aug.  9,  1918,  pp.  147-148,  1  fig.  A  review 
ot  recent  types. 

New  Turbine  Plant  at  Hull.  Tramwav  & 
Ry.  World,  vol.  44,  no.  2.  July  11.  1918,'pp. 
11-14.  8  figs.  Installation  of  three-phase 
turbo-generating  plant  on  scheme  to  augment 
existing  high-  and  low-tension  direct-current 
system. 

Volcanic  Steam  Generation 

Power  from  Volcanic  Steam.  Jl.  Royal 
Soc.  ot  Arts,  vol.  66,  no,  3429,  Aug.  9.  1918, 
p.  602.  Brief  notes  on  Southwestern  Tnscanv 
piMnt  where  electric  energy  is  obtained  from 
low-pressure  alternating  turbines  operated 
with  volcanic  steam. 

.Sec  also  Air  Macliincrii  (Tnrho-Compress- 
nrs\  ;  Eitf/iiirrriiin  Mali  rials  (Boiler  Plates)  : 
Marine  i:ii<nii,  i  riini  l 'I'lirlKi-l'Uectric  Prnpiil- 
sion) ;  HiiUriKid  ]ini/iiiii:rinii.  Steam  (Loco- 
niotirc  Hoilrrs,  lyttcoHHitire  PUicrines.  Loco- 
motii-c-Exliaust  Nossles)  ;  Testing  and  Meas- 
urements  (Steam,  Quality  of.) 

STEEL  AND  IRON 

Blast-Furnace  Operation 

Blast-Furnace  Bears.  J.  E.  Stead.  Proc 
British  Iron  &  Steel  Inst,  May  2-3,  1918. 
Paper  no.  9.  42  pp.,  5  figs.  Discussion  of 
variable  character  of  bear  (mass  of  metal 
found  below  the  hearth  level  of  a  blast  fur- 
nace after  it  has  been  blown  out)  ;  evidence 
of  the  existence  ot  kish,  sulphides  ot  man- 
ganese and  iron,  cyano-nitrite  ot  iron,  titan- 
ium di-cyanide,  oxides,  silicates,  phosphides 
and  carbide  crystals,  and  unique  specimens, 
in  the  composition  ot  some  bears  ;  hypotheses 
explaining  their  genesis. 

Conserving  Manganese  in  Steel  Produc- 
tion. A.  N.  Diehl.  Blast  Furnace  &  Steel 
Plant,  vol.  6,  no.  9,  Sept.  1918,  pp.  366-367. 
Discussion  read  before  Am.  Iron  &  Steel  Inst. 

Copper  Tuyeres  for  Blast-Furnaces.  A.  K. 
Reese.  Proc.  British  Iron  &  Steel  Inst..  May 
3-2,  1918,  Paper  no.  6,  6  pp.,  3  figs.  Details 
of  design  and  adaptation. 

Fuel  Economy  in  Blast-Furnaces.  T.  C. 
Hutchison.  Proc.  British  Iron  &  Steel  Inst, 
May  2-3,  1918,  Paper  no.  5,  14  pp.,  6  figs. 
Report  of  work  done  at  the  Skinningrove 
Iron  Co.'s  plant,  consisting  of  two  8-ft. 
hearths  and  three  10-ft.  hearth  furnaces,  and 
inferred  observations  on  the  importance  of 
effectually  cleaning  the  ironstone  at  the  belt, 
the  conditions  that  secure  long  life  ot  fur- 
nace lining,  and  fuel  economy.  Also  pub- 
lished in  Blast  Furnace  &  Steel  Plant,  vol.  6, 
no.  9,  Sept  118.  pp.  378-380.  3  figs. 

Inquiry  on  Blast-Furnace  Practice  in  the 
ITnited  Kingdom.  Proc.  British  Iron  &  Steel 
Inst.,  May  2-3,  Paper  no.  2.  19  pp.  Effect  of 
the  mechanical  and  chemical  conditions  ot 
raw  materials  on  furn^'ce  working:  influ- 
ence of  dimensions  ot  the  bell  relative  to 
stock  line ;  use  of  double  bells  ;  size  and  oual- 
ity  of  fireljricks  ;  use  of  waste  gas  for  calcin- 
ing ironstone.  Report  of  committee  sum- 
marizing answers  received  from  owners  of 
blast  furnaces. 

Principal  Changes  in  Blast-Furnace  Lines. 
J.  G.  West  Blast  Furnace  &  Steel  Plant, 
vol.  6,  no.  8.  Aug.  1918,  pp.  323-329,  29  figs. 
Bronze  cooling  plates  inserted  in  brickwork  ; 
development  of  wider  hearths ;  use  of  high 
blast  temperatures  ;  discussion  of  theoretical 
lines.  From  paper  before  Am.  Iron  &  Steel 
Inst.      (Concluded.) 

Briquetting  Iron  Ores 

Present  Knowledge  tind  Practice  in  Briquet- 
ting  Iron  Ores.  Guy  Barrett  and  T.  B.  Rog- 
ei-son.  Automotive  Eng.,  vol.  3,  no.  7.  Aug. 
1918,  pp.  310-311.  1  fig.  Methods  followed 
and  machines  used  in  this  work,  with  spe- 
cial reference  to  conditions  in  Unitefl  States, 
England  and  Continental  Europe.  (Third  of 
series.) 

Tlie  Briquetting  of  Pulverable  Iron  Ore 
and  Blast-Furnace  Slime.  (Le  briquetage  des 
minerals  de  for  pulve^rulents  et  des  poussiers 
de  hauts  tourneaux).  G.  Barrett  and  T.  B. 
Rogerson.  G^nie  Civil,  vol.  73,  no.  4,  July 
27,  1918,  pp.  70-73.  Collection  of  practical 
data.  From  a  report  before  Iron  and  Steel 
Inst.      (To  be  continued.) 


Turbine  Theory 

A    New    Theory    of    the    Steam    Turbine. 


The  Fluiditv  of  Molten  Cast  Iron.  Mat- 
thew Riddell.  Foundry,  vol.  66.  no.  313. 
Sept.  1918.  pp.  408-411.  1  fig.  From  a  paper 
before  British  Foundrymen's  Assn. 
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The  Journal 
Am.Soc.M.E. 


Chemical  Constitution  of  Steel 

Iron.  Carbon  aand  Phosphorus.  J.  E. 
Stead.  Proc.  British  Iron  &  Stfel  Inst.,  Ma.v 
2-3,  1918,  Paper  no.  19,  24  pp.,  23  figs.  Ac- 
count of  experiments  performed  in  order  to 
Investigate  the  effect  of  Introducing  carbon, 
bv  cementation,  into  homoyenuous  solid  solu- 
tions of  iron  and  phosphorus  and  tempera- 
ture ranges  in  which  tree  phosphide  of  iron 
passes  in  and  out  of  solid  solution  in  iron. 

Non-Metallic  Inclusions ;  Their  Constitu- ' 
tion  and  Occurrence  in  Steel.  A.  McCance. 
Proc.  British  Iron  &  Steel  Inst.,  May  2-3, 
1918,  Paper  No.  14.  48  pp.,  36  figs.  Effect 
in  strength  of  stressed  material ;  position  in 
relation  to  tbe  ingot ;  etching  reagents  ;  influ- 
ence of  aluminum  on  sulpuides ;  oxidation 
products  of  manganese  sulphide  ;  acid  open- 
hearth  slags  and  their  reduction  products ; 
equilibrium  conditions  in  liquid  steel ;  re- 
sults of  analyses  and  examination  of  micro- 
photographs  of  etchings. 

Note  on  Inclusions  in  Steel  and  Ferrlte 
Lines.  Proc.  British  Iron  &  Steel  Inst.,  May 
2-3,  1918,  Paper  no.  13,  6  pp.,  13  figs.  Re- 
sults of  experiments  which  led  the  author  to 
the  conclusion  that  the  phosphorus  associ- 
ated with  non-metallic  inclusions  in  steel 
leads  to  the  formation  of  ferrite  ghost  lines. 

Coke 

The  Importance  of  Coke  Hardness.  G.  D. 
Cochrane.  Proc.  British  Steel  &  Iron  lust.. 
May  2-3,  1918,  Paper  no.  3,  11  pp..  3  figs. 
Results  of  experiments  which  led  the  author 
to  establish  as  an  axiom  that  the  practical 
success  of  the  working  of  a  blast  furnace  is 
chiefly  dependent  on  the  mechanical  condition 
of  the  coke  used. 

Cold-Working 

The  Effect  of  Cold-Work  on  the  Divorce  of 
Pearlite.  J.  H.  Whiteley.  Proc.  British  Iron 
&  Steel  Inst,  May  2-3.  1918.  Paper  no.  17,  9 
pp.,  14  figs.  Investigation  in  the  study  ot 
Eggertz  color  test  tor  combined  carbon  con- 
sisting of  experiments  in  which  drillings  of 
pearlitic  steels  were  annealed  in  vacuo  for 
about  an  hour  at  G50  deg.  cent.  ;  a  small 
section  of  a  hammered  bar  was  heated  m 
vacuo  for  periods  of  15  min.  at  successive 
temperatures  between  450  and  690  deg.  cent., 
and  finally  a  section  of  the  hammered  bar 
and  a  piece  of  the  unstrained  steel  were 
heated  together  for  4  hr.  at  600  deg.  cent. 

The  Effects  of  Cold-Working  on  the  Elas- 
tic Properties  of  Steel.  J.  O.  Van  Den  Broek. 
Proc  British  Iron  &  Steel  Inst..  May  2-3, 
1918.  Paper  no.  IS,  41  pp.,  15  figs.  Materials 
and  apparatus  ;  manner  of  conducting  tests  ; 
measurements ;  discussion  of  data  ;  effects  of 
cold-stretching  and  cold-twisting  ;  electric  re- 
sistivity of  cold-worked  steel :  effects  on  alloy 
steels ; "theory  ;  microstructure  ;  tests  on  steel 
balls  ;  analysis  of  commercial  process.  Pub- 
lished also  in  Engineering,  vol.  106.  no.  2743. 
July    26,    1918,    pp.    99-105,    15   figs. 

Damascene  Steel 

Damascene  Steel.  N.  Belaicw.  Proc. 
British  Iron  &  Steel  Inst.,  May  2-3.  Paper  no. 
20,  22  pp.,  5  figs.  History,  external  char- 
acteristics and  three  principal  processes  of 
manufacture  :  -Vnossoff's  classification  of  pat- 
terns of  damascene  blades ;  author's  analy- 
ses :  explanation  for  ductility,  malleability 
and  elasticity  ot  damascene  alloys. 

Electric  Furnace  Melting 

Electric  Cast  Iron  and  Steel  Manufacture 
(La  production  electrothermique  des  fontes 
et  aciers).  Jean  Escard.  Revue  Gfin«rale  des 
Sciences  year  29,  no.  12,  June  30,  1918.  pp. 
366-373,  4  figs.  Hfroult  furnace :  experi- 
ments of  Sault  Sainte-Marie ;  California 
New-H&oult  furnaces;  Trollhattan  electric 
furnace  :  Keller  process. 

Electric  Furnace  Production  of  Cast  Iron 
and  Steel  (La  production  electrothermique 
des  fontes  et  aciers),  J.  Escard.  Revue  G«n- 
frale  des  Sciences,  year  29.  no.  13.  July  In, 
1918,  pp.  401-413,  IS  figs.  Comparative 
study  of  five  methods  of  manufacturing 
steel. 

Electric  Steel  Production  for  Small  Units. 
A  V  Farr.  Blast  Furnace  &  Steel  Plant, 
vol.  6,  no.  9,  Sept.  1918,  pp.  3S1-383.  6  figs. 
Description  of  cold-metal  method  predom- 
inating in  electric-furnace  nnits  under  10- 
ton  capacity  ;  data  on  6-ton  Hf>roult  fur- 
nace making  high-carbon  chrome  steel.  Paper 
before  Am.  Drop  Forge  Assn. 

Metallurgical  Electric  Furnaces.  Engi- 
neering, vol.  106,  no.  2743,  July  26.  lOlS.  pp. 
S6-S7,  S  figs.  Electric  steel-refining  fur- 
naces :  features  of  control.  From  discussion 
by  Faraday  Society  at  Manchester,  Feb.  1918. 

Electric  Steel.  Franklin  D.  Jones.  Machy.. 
vol.  24,  no.  12.  Aug.  1918.  pp.  1104-1110,  11 
figs.  Advantages  of  electric  furnace ;  types 
and  methods  of  operation. 

EUectric  Resistance  of  Steel 

Concerning  the  Constitution  of  Martengite 


in  Low  Carbon  Steel  and  Its  Influence  on  the 
Electrical  Resistance  (Rtirande  martensitens 
Konstitution  vid  lag  Kolhalt  acli  dess  infly- 
tande  pa  elektriska  ledningsmotstandet).  C. 
Benedicks  and  E.  Walldow.  Bihang  till  Jern- 
Kontorets  Annaler.  vol.  19.  no.  6,  June  15, 
1918. 

Eutectic  Alloys 

Eutectic  Alloys,  Clifford  W.  Nash.  Chem. 
Eng.  &  Min.  Rev.,  vol.  10,  no.  114,  March 
1918,  pp.  161-166,  9  figs.  Study  in  the 
structure  of  iron-carbon  eutectic  and  eutec- 
toid.      ((Concluded.) 

Ferro  Alloys 

Carbon-free  Ferro  Tungsten,  A.  F.  Braid. 
Reactions,  vol.  11,  no.  2.  Second  Quarter 
1918,  pp.  28-29.  Uses  of  ferrotungsten  and 
tungsten  powder. 

The  Manufacture  of  Ferro  Alloys  in  Colo- 
rado, Robert  M.  Keeney.  Eng.  &  Min.  JI., 
vol.  106,  no.  9,  Aug.  31,  1918,  pp.  405-409. 
From  paper  before  Colorado  meeting  of  Am. 
Inst,  of  Min.  Engrs.,  Sept.  191S. 

Ingots 

Defects  in  Steel  Ingots,  J.  N.  Kilby.  Iron 
&  Steel  Inst,  ot  Canada,  vol.  1,  no.  7,  Aug. 
1918,  pp.  2S8-296,  13  figs.  Previous  conclu- 
sions upon  influence  of  casting  in  relation  to 
cracks  in  ingot  or  bar  ;  composition  of  slags 
of  different  steel-making  processes,  their 
physical  state,  and  relationship  in  ultimate 
product ;  basic  open-hearth  steel,  with  some 
reference  to  electric  process.  Abstract  of 
papers  before  Shefflld  Soc.  ot  Engrs.  and 
Staffordshire  Iron  &  Steel  Inst.,  coupled  with 
further  observations  and  results.  Published 
also  in  Proc.  British  Iron  &  Steel  Inst.,  May 
2-3,  1918,  Paper  no.  12,  24  pp..  13  figs. 

Magnetic  Properties  of  Steel 

Correlation  ot  the  Magn^nic  and  .Mechan- 
ical Properties  of  Steel,  Chas.  W.  Burrows. 
Sci.  Paoers  of  the  Bureau  of  Standards,  no. 
272,  MaVch  29,  1916,  208  pp.,  42  fii.'s.  Rela- 
tion of  the  magnetic  to  the  other  characteris- 
tics ;  magnetic  behavior  under  influence  of 
mechanical  stresses  greater  and  smaller  than 
elastic  limit ;  inhomogeneities  and  flaws  ;  bib- 
liography. 

Development  of  Magnetic  Susceptibility  in 
Manganese  Steel  bv  Prolonged  Heat  Treat- 
ment, Charles  F.  Brush.  Proc.  Am.  Phil. 
Soc,  vol.  57,  no.  4,  1918.  pp.  344-353.  3 
figs.  Experiments  performed  on  19  bars, 
each  6  in.  long  and   V2   in.  in  diameter. 


Rolling  Mills 

Plate  Production  Expedites  Shipbuilding. 
A,  M.  Staehle.  Blass  Furnace  &  Steel  Plant, 
vol.  6,  no.  9,  Sept.  1918,  pp.  361-365,  8  figs. 
RoUine-mill  capacities  increased  20  per  cent 
aud  material  saved  by  efficient  plate  specifi- 
cations ;  many  new  plate  mills  built ;  descrip- 
tion of  Liberty  Mill  of  Carnegie  Steel  Co. 

Practical  Pointers  on  Wire  Rod  Rolls,  W. 
S,  Standiford.  Blast  Furnace  &  Steel  Plant, 
vol.  6,  no.  9.  Sept.  1018,  pp.  367-369,  3  figs. 
Consideration  of  design  of  passes  and  roll 
trains :  draft  influenced  by  form  of  pass, 
structure  of  metal  and  degree  of  heat. 

Producing  Special  Steel  to  Suit  Specific 
Purposes.  Can.  Machy..  vol.  20.  no.  2,  July 
11,  1918,  pp.  33-34,  9  figs.  New  strip  mill 
at  Massillon,  Ohio. 

New  Installation  for  Rolling  Alloy  Strips, 
Blast  Furnace  &  Steel  Plant,  vol.  6,  no.  8, 
.\iig.  1918.  pp.  319-321.  Departure  in  strip- 
mill  practice  by  the  Nat.  Pressed  Steel  Co., 
Massillon,  O. 

The  Slick  Wheel  Mill.  Iron  Age,  vol.  102, 
no.  9,  Aug.  29,  1918,  pp.  491-498.  17  figs. 
Commercial  products  formed  directly  from 
large  rolled  bars  by  rolling-forging  process  at 
Cambria  Steel  Works. 

Scrap  Steel 

Discard  Steel.  Steel  &  Metal  Digest,  vol. 
8,  no.  8,  Aug.  1918,  p.  474.  Uses  and  prop- 
erties of  shell-discard  steel. 

See  also  Chemical  Technology  (Anahisis, 
f^teel) ;  Testing  and  Measurements  (Steel 
Testing). 

TESTING  AND  MEASUREMENTS 

Balloon  Fabrics 

See  Permeability,  below. 


Carbon  Dioxide  Recorder 

CO2  Recorders  in  the  Boiler  House,  John 
B  C  Kershaw.  Engineer,  vol.  126,  no. 
3264,  July  19.  1918,  pp.  45-47,  10  figs. 
Boiler  efficiencies  and  need  for  improve- 
ment ;  beat  losses  in  the  boiler  plant  and 
their  control :  seven  types  of  automatic  ap- 
paratus for  recording  CO2  percentages  de- 
scribed. 


Clocks,  Electric 

Electrical  Horology,  H.  R.  Langman. 
Model  Engr.  &  Elecn..  vol.  39,  no.  902,  Aug. 
8,  pp.  72-77,  6  figs.  Compilation  of  systems 
of  electric  clocks.      (To  be  continued.) 

Dynamometers 

Commercial  Dynamometers  (IV),  P.  Field 
Foster.  Mech.  World,  vol.  64,  no.  1647,  July 
26,  191S,  pp.  42-43,  4  figs.  The  rope-brake 
type  invented  by  Lord  Kelvin.  (Continua- 
tion of  serial.) 

Elastic-Limit  Recorder 

An  Improved  Elastic  Limit  Recorder. 
Automotive  Industries,  vol.  39,  no.  7,  Aug. 
15,  1918,  p.  287,  1  fig.  Attachment  to  a 
standard  testing  machine  by  means  of  which 
it  is  claimed  one  person  can  accurately 
determine  the  elastic  limit  of  specimens 
both  in  tension  and  compression. 

New  Elastic  Limit  Recorder,  J.  L.  Jones 
and  C.  H.  Marshall.  Iron  Age,  vol.  102,  no. 
7,  Aug.  15,  1918,  pp.  391-392,  2  figs.  Sum- 
ner instrument  enables  tests  to  be  made  ac- 
curately and  rapidly.  From  paper  before 
.\m.   Soc.   for  Testing  Materials,   June  1918. 

Electrical  Measurements 

A  New  Method  of  Measuring  Alternating 
Currents  and  Electric  Oscillations,  I.  Wil- 
liams. Elecn.,  VOL  81,  no.  12,  July  19,  1918, 
pp.  253-255,  5  figs.  Abstract  of  paper  before 
Phys.  Soc. 

Fluid  Gage 

Coats  Precision  Fluid  Gage.  Am.  Mach., 
vol.  49,  no.  10.  Sept.  5,  1918,  p.  451,  1  fig. 
Data  and  description  of  a  precision  gage  op- 
erating on  the  fluid  principle,  and  used  as 
a  comparator,  primarily,  and  not  an  actual 
measuring  machine.  Built  by  the  Coats  Ma- 
chinery Co..  Philadelphia,  Pa. 

Gages 

Industrial  Gages  (Les  calibres  indus- 
triels).  Ch-Ed.  Guillaume.  Revue  Gfin^rale 
do  I'Electricite,  vol.  4,  no.  5,  Aug.  3,  1918, 
pp  141-145.  1  fig.  Evolution  of  length 
standards  ;  joint  action  of  International  Bu- 
reau of  Weights  and  Measures  and  Techni- 
cal Section  of  the  Artillery  ;  temperature  or 
definition :  coefficients  of  expansion  of  sev- 
eral  metals  ;    standards  ;    official   resolutions. 

Gloves,  Rubber 

Lineman's  Rubber  Gloves  Under  Test,  F. 
C  Perkins.  Wireless  Age,  vol.  5,  no.  12, 
Sept.  1018,  pp.  1038-1041,  2  figs.  Method 
used  by  the  Duquesne  Light  Co.,  Pittsburgh. 

Hardness  of  Metals 

.\  Law  Governing  the  Resistance  to  Pene- 
tration of  Metal  When  Tested  by  Impact 
with  a  10  mm  Steel  Ball  :  and  a  New  Hard- 
ness Scale  in  Energy  Units.  C.  A.  Edwards. 
Jl.  Inst.  Mech.  Engrs..  no.  5.  June  1918,  pp. 
335-3(59.  9  figs.  Experimental  investigation 
from  which  author  establishes  as  the  law 
governing  penetration  resistance  of  plastic 
metals  rf  =  G  E  "  ■^.  where  d  =  diameter  of 
indent  made  by  10-mm.  ball,  C  is  a  constant 
varying  with  'hardness  of  metal,  and  E  — 
total  energy  of  impact. 

Testing  Hardness  of  Metals  by  the 
Bovelle-Morin  Apparatus.  C.  J.  Bowen 
Cooke.  Jl.  Inst.  Mech.  Engrs..  no.  5,  June 
1918,  pp.  331-333,  4  figs.  Outfit  and  method 
of  making  a  test. 

Lubricants,  Testing 

Methods  of  Conducting  Tests  of  Lubri- 
cants on  Internal  Combustion  Engines.  S. 
F  Lentz.  Lubrication,  vol.  5.  no.  9.  July 
1918,  pp.  4-9.  Suggestions  regarding  extent 
to  which  local  conditions  should  he  consid- 
ered in  estimating  importance  of  results  ob- 
tained in  tests. 

The  Testing  of  Lubricants,  Ra.vmond 
Francis  Yates.  Am.  Mach.,  vol.  49.  no.  7, 
Aug.  15,  1918,  pp.  289-291.  3  figs.  Explains 
various  characteristics  of  lubricating  oils 
and  greases  and  how  they  may  be  tested 
with  simple  apparatus. 

Meters,  Electric 

Demand  Meters.  J.  .\.  Laubenstein.  Gen. 
Elec.  Rev.,  vol.  21.  no.  8.  Aug.  1918,  pp. 
573-576.  6  fl,gs.  Consideration  of  the  actual 
measurement  of  "demand"  and  description 
of  various  types  of  meters  designed  tor  the 
purpose  of  "determining  the  maximum  de- 
mand  rate  of  charge  for  power. 

Effect  of  Dailv  Variations  of  Freauency 
on  Reading  of  Induction  Meters  (Influence 
des  variations  .lournali^rs  de  la  frequence 
sur  les  indicati'ons  des  compteurs  d'induc- 
tion).  "m,  .\.  Durand.  Revue  Gtofrale  de 
I'Electricit?.  vol.  4,  no.  5.  .\ug.  3,  1918, 
np  136-140,  6  figs.  Result  of  tests  per- 
formed by  Central  Electrical  Laboratory. 
From  paper  before  French  Society  of  Elec- 
tricians. 
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Report  of  the  Meter  Committee.  Blec. 
News,  vol.  27,  no.  13,  July  1,  1018,  pp.  45- 
48,  4  flgs.  Study  of  four  methods  tor  de- 
termioinj;  efficiently  the  power  factor ;  ac- 
count of  recent  changes  in  standard  instru- 
ments    Paper  before  Can.  Elec.  Assn. 

Meters,  Heat 

Heat  Meters  (Les  compteurs  calorimfe- 
triques  ou  compteur  de  chaleur),  R.  Jofessel. 
Genie  Civil,  vol.  73,  nos.  1  and  2,  July  6 
and  13,  1918,  pp.  12-13  and  28-30,  3  hgs. 
IRgsumg  of  work  done  to  devise  an  instru- 
ment for  measuring  the  amount  of  heat  sup- 
plied to  a  fluid ;  applications  and  utility 
of  this  instrument.      (Concluded.) 

Moving  Photomicrographs 

How  Moving  I'hotomicrographs  Are  Tak- 
en. Iron  Age,  vol.  102,  no.  6,  Aug.  8,  1018, 
pp.  323-325,  10  flgs.  Apparatus  for  record- 
ing the  gradual  changes  in  a  metal's  struc- 
ture when  subjected  to  repeated  hending 
stresses  ;  possible  applications. 

Permeability 

Determination  of  Permeability  of  Balloon 
Fabrics,  J.  D.  Edwards.  Aviation,  vol.  5, 
no.  2,  Aug.  15,  1918,  pp.  103-106,  1  flg. 
Various  methods  for  determining  permeabil- 
ity to  hydrogen  ;  detailed  description  of 
method  used  at  Bureau  of  Standards ;  dis- 
cussion of  phenomena  of  passage  of  gases 
through  rubber  by  solution ;  data  showing 
effect  upon  apparent  permeability  at  differ- 
ent experimental  conditions  such  as  tem- 
perature, pressure,  humidity  of  the  gas,  du- 
rations of  test,   etc. 

Railroad  Testing  Laboratory 

New  Testing  Laboratory,  Southern  Rail- 
way, Alexandria,  Va.  Ry.  Rev.,  vol.  63,  no. 
5,  Aug.  3,  1018.  pp.  151-152,  3  flgs.  Brief 
description  of  laboratory  and  its  equipment. 

Refractories,  Testing 

Crushing  Strength  of  Magnesia-Silica 
Mixtures  at  High  Temperatures,  O.  L.  Ko- 
walke  and  O.  A.  Hougen.  Iron  &  Steel 
Inst,  of  Canada,  vol.  1,  no.  7,  Aug.  1918, 
pp.  300-304,  11  figs.  Description  of  appa- 
ratus used ;  results  of  physical  tests  and 
microscopic  examination. 

Resonance  Measurements 

Resonance  Measurements  in  Radio-Teleg- 
raphy with  the  Oscillating  Audion,  L.  W. 
Austin.  Jl.  of  Wash.  Academy  of  Sci.,  vol.  8. 
no.  14,  Aug.  19,  1918,  pp.  498-500.  Exam- 
ples illustrating  the  procedure  with  the  re- 
sonance click. 

Specific  Gravity  Determination 

Determining  Specific  Gravity  of  Viscous 
Tar,  etc.,  at  Different  Temperatures,  Ren- 
ford  MyhlU.  Gas  Jl.,  vol.  143,  no.  2882, 
.\ug.  6,  1918,  p.  254.  Method  used  by 
writer. 


Specific  Heat 

Calorimetric  Determination  of  Curie's 
Point  (Dfitermination  calorimfitrique  du 
point  de  Curie).  Jl.  de  Physique,  vol.  7, 
March  .\pril  1917.  pp.  87-88.  Method  used 
by  Weiss,  Piccard  and  Carrard  for  measur- 
ing the  mean  specific  heat  Cm  of  ferromag- 
netic substances  at  temperatures  between  16 
deg.  and  900  deg.  cent. 


Tanks,  Measurements 

Finding  the  Contents  of  a  Horizontal  Cyl- 
indrical Tank,  Franz  Szabo.  Power,  vol.  48, 
no.  8,  Aug.  20,  1918,  pp.  266-267,  1  fig.  Gives 
alignment  chart  for  the  purpose. 

Volumes  of  Cylindrical  Tanks,  M.  W.  Ward. 
Power,  vol.  48, 'no.  5,  July  30,  1918,  pp.  159- 
100.  1  chart.  Ready  method  of  finding  con- 
tents of  a  horizontal  cylindrical  tank  with 
contents  at  any  depth. 

Tar 


Steam,  Quality  of 

Testing  the  Quality  of  Steam.  W.  A.  Taller. 
Mech.  World,  vol.  63,  no.  1642,  June  21, 
1918,  pp.  296-297.  1  flg.  Effect  of  moisture 
in  steam  on  turbine  blades  and  on  recip- 
rocating-engine cylinders,  also  on  lubrica- 
tion ;  outline  of  two  methods  for  determin- 
ing percentage  of  moisture,  by  the  throt- 
tling calorimeter  and  by  weighing ;  formu- 
las ifor  computations. 


See  Specific  Gravity  Determination,  above. 

Vacuum  Determination 

Production  and  Measurement  of  High 
Vacua.  ,1.  E.  Shrader  and  R.  G.  Sherwood. 
Phys.  Rev.,  vol.  12,  no.  1,  July  1918,  pp.  70- 
80,  7  figs.  Attempt  to  modify  operation  of 
the  mercury  diffusion  pump  and  the  Kund- 
sen  molecular  gage  and  tests  of  the  two 
machines   used   in   combination. 

Viscosimeter 

The  Standardization  of  the  Saybolt  Uni- 
versal Viscosimeter,  W.  H.  Herschel.  Jl.  of 
Franklin  Inst.,  vol.  186,  no.  2,  Aug.  1918,  pp. 
243-245.  Equations  between  absolute  viscos- 
ity and  density  obtained  by  using  standard 
iSaybolt  instruments.  From  Technical  Paper 
no.  112  of  the  Bureau  of  Standards. 

See  also  Aeronautics  {Instruments)  : 
Varia   {Moisture  Ratio). 

THERMODYNAMICS 

Some  Recent  Studies  in  Heat  Transmission, 
A.  J.  Wood.  Am.  Soc.  Refrig.  Engrs.,  Jl.,  vol. 
4,  no.  5,  March  1918,  pp.  464-506,  8  flgs. 
■(Vork  of  thermal  testing  plant  of  Pennsyl- 
vania State  College  planned  to  include :  De- 
termination for  various  common  materials 
of  internal  conduction  (C)  and  combined  co- 
efficient (K)  of  convection  and  radiation  as 
affected  by  velocity,  humidity,  difference  of 
temperature  and  condition  of  surface  ;  sepa- 
ration of  this  combined  coefiicient  into  its 
two  factors,  radiation  and  convection  :  defliic- 
tion  of  laws  which  can  be  readily  applied  by 
heating  and  refrigerating  engineers  to  build- 
ing construction,  including  both  simple  and 
compound  walls.  Presented  at  annual  meet- 
ing of  Am.  Soc.  Refrig.  Engrs. 

TIMBER  AND  WOOD 

Wood  Grain 

The  Grain  of  Wood  with  Special  Refer- 
ence to  the  Direction  to  the  Fibres,  A.  Koeh- 
ler.  Aerial  .'Vge.  vol.  7,  no.  22,  Aug.  12, 
1918,  12  figs.  Influence  of  direction  of  grain 
on  strength  of  timber :  rules  to  determine 
direction  and  slope  of  fibers. 

TRANSPORTATION 

Marine  Terminals 

Marine  Terminals  for  Inland  River  Cities 
Located  on  High  Ground,  H.  McL.  Harding. 
Int.  Mar.  Eng.,  vol.  23,  no.  8,  Aug.  1918.  pp. 
479-481,  7  figs.  Principles  governing  con- 
struction of  efficient  river  terminals ;  design 
and  equipment ;  mechanical  coordination 
between  water  and  rail. 


Copper  Statistics 

The  Future  of  Copper,  W.  F.  Staunton. 
Min.  &  Oil  Bui.,  vol.  4  no.  9,  Aug.  1918, 
pp.  371-373,  3  figs.  Chart  showing  world 
production  for  28  years  and  considerations 
of  the  needs  of  industry. 

Diamonds 

Formation  of  Diamonds  (La  formation 
du  diamant),  Ch.  A.  Parsons.  Revue  Gdn- 
erale  des  Sciences,  year  29,  no.  11,  June  15, 
1918,  pp.  327-333.  Survey  of  systematic 
researches  of  the  origin  of  diamonds  and 
considerations  on  possibility  of  arriving  at 
a  definite  conclusion  in  this  question. 

Engineering  Societies 

Centralized  Activities  of  U.  S.  National 
Engineering  Societies,  Alfred  D.  Flinn.  Can. 
Engr.,  vol.  35,  no.  7,  Aug.  15,  1918,  pp. 
151-154.  Exposition  of  United  States  con- 
ditions to  Canadian  engineers. 

Explosives 

Science  of  Quarrying  Rock  with  Explosives. 
Du  Pont  Mag.,  vol.  9,  no.  2,  Aug.  1918,  pp. 
4-8,  4  flgs.  Different  ways  of  making 
blasts  ;  suggestions  and  remarks. 

Tunnel-Blasting  at  Chuquicamata,  E.  E. 
Baker.  Western  Eng.,  vol.  9,  no.  9,  Sept. 
1918,  pp.  366-372,  5  flgs.  Blasting  for  steam- 
shovel  work  in  bench  about  180  ft.  high. 


Steel  Testing 

Tests  on  Tie  Bar  from  the  Menai  Suspen- 
sion Bridge.  Engineer,  vol.  126,  no.  3264. 
July  19.  1918,  pp.  47-49,  3  figs.  Report  of 
the  physical  and  metallurgical  tests  and  the 
electrical  resistance  test. 


VARIA 

Tractors  Rough-Level  Lands  Before  Sale 
to  Settlers.  Eng.  News-Rec,  vol.  81,  no.  10, 
Sept.  5,  1918.  pp.  438-439,  4  figs.  Reclama- 
tion engineers  get  costs  of  putting  acreage 
on  as  favorable  conditions  as  units  first  en- 
tered upon. 

Colored  Photography 

Dufay  Colored  Photography  (El  proce- 
dlmiento  versicolor  Dufay  para  la  foto- 
grafifi  en  coloresl.  Boletin  de  la  Soclertad 
de  Fomento  Fabril,  year  35,  no.  4,  Apr.  1918. 
pp.  177-180,  6  flgs.  Successive  operations 
in   manufacture  of  films  for  colored   photos. 


Filters 

Filter  Adjustments  at  Packard  Mill  at 
Rochester,  Nevada,  F.  Dean  Bradley.  Eng.  & 
Min.  Jl.,  vol.  106,  no.  5,  Aug.  3,  1918,  pp. 
207-209,  3  flgs.  A  mechanical  sampler  and 
a  mixer  for  repulping  the  tails  were  added 
to  the  fllter,  the  number  of  nozzles  in- 
creased and  a  nozzle  constructed  for  spray- 
ing wash  solutions. 

Moisture  Ratio 

Moisture  Ratio,  A.  Smith.  Aerial  Age, 
vol.  48,  no.  1228,  July  12,  1918,  pp.  48-49. 
Remarks  on  H.  A.  Noyes'  article  on  Report- 
ing Moisture  Results,  Science,  vol.  47,  no. 
1212,  p.  293,  and  Bui.  no.  107,  Bureau  of 
Chemistry,  Official  Methods  of  Analysis,  com- 
piled by  the  Association  of  Official  Agricul- 
tural Chemistry. 

Public  Utilities 

Cost  Versus  Value  of  Service  in  Rate 
Making,  John  Bauer.  Elec.  World,  vol.  72, 
no.  9,  Aug.  31,  1918,  pp.  388-389.  Discus- 
sion of  fundamental  purposes  and  factors 
that  must  be  considered  in  general  system 
of  public  utility  control ;  charging  what  the 
traffic  will  bear ;  popularity  of  cost  rates. 

Salvage 

The  Admiralty  Salvage  Section.  Engi- 
neering, vol.  106.  no.  2740,  July  5,  1918,  pp. 
16-17.  2  figs.  Description  of  some  of  the 
work  of  this  section  of  British  Navy. 

Time  Zones 

Proposed  New  Boundaries  for  Standard 
Time  Zones,  Emerson  W.  Judd.  Ry.  Age, 
vol.  65,  no.  5,  Aug.  2,  1918,  pp.  209-211, 
1  fig.  Elaborate  and  ingenious  plan  for  re- 
lieving all  large  cities  of  the  double  time 
standard. 

WOOD 

(See  Timber  and  Wood) 

WOODWORKING    MACHINES 

Band  Saw 

Vertical  Log  Band  Saw.  Engineering,  vol. 
106,  no.  2745,  Aug.  9,  1918,  p.  146,  1  fig. 
Description  and  principal  data  of  a  vertical 
log  band  saw  made  by  A.  Ransome  &  Co.,  Ltd. 

Propeller-Shaping  Machine 

Aero-Propeller  Shaping  Machine.  Engi- 
neer, vol.  126.  no.  3264,  July  19,  1918,  p. 
60.  2  flgs.  Description  of  a  machine  for 
shaping  aero  propellers  made  by  A.  Ransome 
&  Co.,  Ltd.,  Newark-on-Trent. 

See  also  Power  Generation  and  Selection 
IWoodWorlcing  Machinery.) 


Buy  Liberty  Bonds! 


ACCESSIONS  TO  THE  LIBRARY 


Bituminous  Coal  Beds  in  West  Virginia, 
Figure  Showing.  Compiled  and  revispd  to 
date.     July  1,  1918.     Purchase. 

Bi-ASTEES'  Handbook.  Wilmini/ton.  MIS.  Gift 
of  E.  I.  du  Pont  de  Nemours  &  Co. 

Book  Repair  and  Restoration.  By  M.  S. 
Buck.     DMadelpliia,  I'JIS.    Purchase. 

Capital  Issues  Committee  Rules  and  Regu- 
lations. JVcjc  York,  191S.  Gift  of  Guaranty 
Trust  Company. 

Carnegie  Institute.  Founders'  Dat,  191S. 
Pittsburgh,  191S.    Gift  of  Carnegie  Institute. 

Carnegie  Library  of  Pittsburgh.  Case 
Hardening.  (Reprinted  from  the  Monthly 
Bulletin,  March,  1918).  Pittsburgh,  191S. 
Gift  of  Carnegie  Library  of  Pittsburgh. 

Concrete  and  Cement.  A  list  of  hooks  in  the 
Brooklyn  Public  Library.  Brookltin,  J91S. 
Gift  of  Brooklyn   Public  Library. 

Concrete  Con-struction,  articles  on,  I'urtland 
Cement  Association,  Magazine  list,  May, 
1918.    Gift  of  Association. 

Deaf  Mutes  in  the  United  States.  Analysis 
of  the  Census  of  1910.  Washington,  191S. 
Gift  of  U.   S.  Bureau  of  the   Census. 

Electric  Railroad,  A  potential  factor  in  re- 
lieving freight  congestion.  (Reprint  from 
Electric  Railway  Journal,  May  11,  1918.) 
Gift  of  American  Electric  Railway  Associa- 
tion. 

Enemy  Submarine.  (Bulletin  No.  2,  1918. 
Naval  Consulting  Board.)  New  York,  J9IS. 
Gift  of  Naval   Consulting  Board. 

Federal  Valuation  of  the  Railroads  in  the 
United  States.  Statement  prepared  by 
Thomas  W.  Hulme,  Vice  Chairman,  of  the 
developments  in  connection  with  Federal 
valuation  as  of  July  1,  191S.  Gift  of  Clem- 
ens Herschel. 

French-English  Military  Technical  Dic- 
tionary, with  a  supplement  containing  re- 
cent military  and  technical  terms.  By  C. 
DeWitt  Willcox.     New  York,  igif.    Purchase. 

Fuel  Facts,  August  1,  1918.  Gift  of  U.  S. 
Fuel  Administration. 

General  Theory  op  Bridge  Construction. 
Bv  Herman  Haupt.  Neiv  York,  1SS6.  Gift 
of  John  T,  Whistler, 

Great  Britain.  Department  of  Scientific  and 
Industrial  Research.  Report  on  the  sources 
and  production  of  iron  and  other  metalli- 
ferous ores  used  in  the  iron  and  steel  in- 
dustry.    London,  1918. 

Report  of  the  Committee  of  the  Privy 

Council,  1915-16,  1916-17.     London,  1016-17. 


Maximum  Case  Prices,  Differentials  and 
Extras  on  Iron,  Steel  and  Nonferrous 
Products,  Fixed  Direct  by  the  Govern- 
iMEXT  and  Through  Recommendation  of 
.\merican  Iron  and  Steel  Institute.  Cleve- 
land, 19m.  Gift  of  Penton  Publishing  Com- 
pany. 

Metalli'rgical  Study  of  the  Steel  Base  as 
Related  to  Galvanizing.  By  G.  A.  White. 
Buffalo,  11.  d.  Gift  of  Matthews-Northrup 
Works. 

Mineral  Production  of  Canada  During  the 
Calendar  Year  1916.  Annual  Report. 
Ottawa,  1918.     Purchase. 

Mining  Engineers'  Handbook.  By  Robert 
Peele.     New  York,  191S.    Purchase. 

Moody's  Manual  of  Railroads  and  Corpo- 
R.4TION  Securities.  Volume  HI.  Industrial 
Section,  1918.     New  York,  191S.    Purchase. 

N.4T0NAL  Board  op  Fire  Underwriters.  Elec- 
trical Data,  July,  1918. 

List  of  inspected  electrical  appliances. 

April,    1918.       Chicago,    1918.      Gift    of    Na- 
tional Board  of  Fire  Underwriters. 

The  Necessity  for  Government  Control  op 
the  Oil  Industry.  By  M.  L.  Requa.  Address 
delivered  July  22,  1918.  Gift  of  U.  S.  Fuel 
.\dministration. 

Practical  Treatise  on  Limes,  Hydraulic 
Cements  and  Mortars.  By  Q,  A.  Gillmore. 
New  York,  lS6i.    Gift  of  John  T.  Whistler. 

Profit  Sharing,  Its  Principles  and  Prac- 
tice. By  A.  W.  Burritt  and  others.  New 
York,  1918.      Purchase. 

Red  Cross  Institute  for  Crippled  and  Dis- 
abled Men.  Provision  for  vocational  re- 
education of  disabled  soldiers  in  France. 
Publication  No.   14. 

Provision  for  war  cripples  in  Germany. 


Publication  No.  1.3, 

Provision    tor    war    cripples    in    Italy. 


Publication  No.   12.      Gift   of   Red   Cross   In- 
stitute  for   Crippled  and   Disabled   Men. 

Rhode  Island.  Department  of  Forestry. 
Forest  Fire  Tactics.  By  Jesse  B.  Mowry. 
Pawtucket,  R.  I.,  191S.  Gift  of  Rhode  Island 
Commissioner  of  Forestry. 

Sanitary  Suggestions  Regarding  the  Loca- 
tion, Construction  and  Management  op 
Public  Bathing  Beaches.  By  n.  A.  Whit- 
taker.  (Reprint  from  Tlie  Journal  Lancet, 
June  15,  1918.)      Gift  of  author. 

Portland  Cement  Association.  Magazine 
List,  July,   1918.     Gift  of  Association. 

Stone  &  Webster  Engineering  Corporation. 
Steam  Power  Stations,  Ed.  2.  New  York, 
»i,  d. 


Report  of  the  Fuel  Research  Board  on 

their  scheme  of  research  and  on  the  estab- 
lishment of  a  fuel  research  station.  London, 
1917. 


Industrial     research     in     the     United 

States  of  America.  (Science  and  Industry, 
No.  1.)  London,  1917.  Gift  of  Great  Britain 
Department   of  Scientific  and   Industrial   Re- 


search. 

Harrisgurq  (Pa.)  Engineers'  Commission. 
Report.  1916.  Harrisburg,  1916.  Gift  of 
Charles   Whiting  Baker. 

McGraw  Electrical  Trade  Directory.  Rail- 
way Edition.  1918.  New  York,  1918.  Gift 
of  "McGraw-Hill    Company. 

Magnetic  Flux  Distribution  in  Annular 
Steel  Lamin.4E,  Bv  A.  B.  Kennelly  and  P. 
L.  Alger.  (Bulletin  No.  16.1  Gift  of  Massa- 
chusetts Institute  of  Technology,  Electrical 
Engineering  Department. 


Gas     Plant     Construction,     Coal     and 

Water  Gas  Generating  Systems.  New  York, 
n.  d.  Gilt  of  Stone  &  Webster  Engineering 
Corporation, 

Technical  Association  Papers,  being  the  ad- 
dress and  papers  delivered  before  the  Tech- 
nical Association  of  the  Pulp  and  Paper  In- 
dustry, Feb.  6-7,  191S,  New  York,  1918.  Gift 
of  Technical  .\ssociation  of  the  Pulp  and 
Paper  Industry. 

Universidad  Nacional  de  la  Plata.  Auuario 
para  el  Ailo  1914.     La  Plata,  191k. 

Facultad  de  Ciencias  fisicas,  matemati- 
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THE  MEASUREMENT  OF  THREAD  GAGES 

Description  of   the   Instruments  and   Methods  Used  by  the  Bureau  of   Standards  for  the 

Measurement  of  Plug  and  Ring  Thread  Gages 

By  H.  L.  van  KEUREN,'  WASHINGTON,  D.  C. 


MANY  of  the  members  of  this  Society  will  recall  that 
through  the  Gage  Committee  it  was  recommended  that 
there  be  a  central  place  for  the  certification  of  all 
master  gages.  The  Committee  further  recommended  that  inas- 
much as  Congress  has  provided  the  Bureau  of  Standards  with 
a  fund  for  the  certification  of  gages,  and,  furthermore,  inas- 
much as  the  Bureau  of  Standards  was  organized  and  prepared 
to  handle  j^romptly  the  test  of  all  master  gages,  the  Bureau 
be  designated  as  the  official  place  for  the  certification  and  test 
of  gages  for  the  various  departments  of  the  Federal  Govern- 
ment. It  is  of  particular  inter- 
est, therefore,  that  the  Society 
should  know  the  developments 
that  have  taken  place  along 
the  lines  recommended,  and  in 
this  connection  the  present 
paper  is  prepared. 


MEASUREMENT  OF  PLUG 
THREAD  GAGES 

There  are  five  distinct  opera- 
tions in  the  measurement  of  a 
plug  thread  gage,  namely : 

1  The  measurement  of  pitch  or 

lead 

2  The    measurement    of    form 

and  angle  of  thread 

3  The    measurement    of    core 

diameter 

4  The    measurement    of    full 

diameter 

5  The  measurement  of  effective 

diameter. 


MEAStTREMENT  OP  PiTCH 

After  trying  various  com- 
mercial machines  for  measur- 
ing pitch,  the  machine  adopted 
for  this  purpose  by  the  Bureau 
•of  Standards  was  of  a  design 
similar  to  that  of  the  National 
Physical  Laboratory  of  Great 
Britain.  This  machine,  Fig.  1, 
is  capable  of  making  direct 
measurements  of  pitch,  and, 
furthermore,  is  not  limited  to 
■any  one  thread  intei-val,  but  determinations  of  the  lead  between 
■any  two  threads  may  be  measured.  About  twelve  of  these  ma- 
chines have  been  constructed  and  are  in  use  at  the  various 
branch  laboratories  of  the  Bureau  of  Standards.  There  are 
incorporated  in  these  machines  special  micrometer  screws  de- 
signed and  constructed  by  Dr.  J.  A.  Anderson,  who  is  as- 


'  Chief  of  Gage  Section,  Bureau  of  Standards. 

For  presentation  at  the  Annual  Meeting,  New  York,  December  3  to 
■6,  1918,  of  The  Amkeican  Society  of  Mbchanical  Enginbkbs.  The 
paper  Is  here  printed  In  abstract  form  and  advance  copies  of  the  com- 
plete paper  may  be  obtained  by  members  gratis  upon  application.  All 
.papers  are  subject  to  revision. 


sociated  with  Mount  Wilson  Solar  Observatory,  Pasadena,  Cal. 
These  micrometer  screws  are  provided  with  aluminum  heads 
which  are  graduated  directly  to  0.0001  in.  and  the  screws  have 
straight-line  calibration  curves  to  within  0.00002  in.  They  are 
therefore  very  well  suited  for  the  purpose  for  which  they  are 
used. 

The  operation  of  the  Bureau  of  Standards  pitch-measuring 
machine  may  best  be  explained  by  referring  to  Fig.  1  as  fol- 
lows :  A  ball-pointed  stylus  A  rests  in  the  thread  to  be  meas- 
ured.   This  is  carried  at  the  end  of  a  floating  arm  B  which  at 

the  other  end  carries  a  lens  C. 
The  arm  B  is  supported  by  a 
flexible,  flat  steel  spring  D  and 
the  movable  support  upon 
which  the  spring  is  carried  is 
so  adjusted  that  the  spring  D 
exerts  a  slight  pressure  on  the 
floating  arm  B  which  tends  to 
cause  the  stylus  A  to  rest  firmly 
against  the  flanks  of  the  thread. 
When  the  stylus  is  resting 
evenly  on  both  flanks  of  the 
thread  the  lens  C  is  directly  be- 
neath the  lamp  E  and  the  image 
of  the  straight  filament  in  the 
lamp  E  is  projected  by  the 
lens  C  downward  to  a  prism  H, 
thence  under  the  machine  to 
the  prism  I,  from  where  it  is 
reflected  to  the  screen  S.  When 
the  image  of  the  filament 
coincides  with  a  reference  line 
on  the  screen  S,  the  reading  of 
the  micrometer  M  is  recorded. 
The  turning  of  the  microm- 
eter head  M  causes  the  carriage 
supporting  the  stylus,  lens, 
lamp,  prisms  and  screen  to 
move  with  reference  to  the 
thread,  which  remains  station- 
ary. Upon  moving  the  microm- 
eter head  an  amount  corre- 
sponding to  one  thread  interval 
the  stylus  comes  to  a  position 
in  the  next  thread  similar  to 
the  position  in  the  preceding 
thread  and  the  micrometer 
head  is  adjusted  until  the  image 
of  the  filament  coincides  with  the  index  line  as  before.  The 
micrometer  reading  is  again  recorded.  The  difference  between 
the  two  micrometer  readings  indicates  directly  the  pitch  in- 
terval passed  over. 

Similarly  each  thread  interval  may  be  measured  and  the 
pitch  along  the  entire  threaded  portion  may  be  investigated. 
The  stylus,  lens,  lamp,  and  screen  form  merely  a  sensitive 
optical  indicator  which  serves  to  enable  the  pitch  to  be 
measured  with  a  micrometer  head.  It  is  interesting  to  note 
that  during  the  course  of  movement  of  the  stylus  from  one 
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The  thirty-ninth  Annual  Meeting  of  The 
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thread  to  the  next,  it  chmbs  up  over  the  crest  of  the 
thread  and  down  into  the  next  groove.  During  this  move- 
ment the  image  of  the  lamp  filament  is  no  longer  confined  to 
the  screen  but  the  image  is  again  brought  back  to  the  index 
point  when  the  correct  position  in  the  next  thread  is  obtained. 
The  optical  indicating  apparatus  forms  a  convenient  means 
of  standardizing  the  micrometer  head  M.  When  this  is  done 
a  thread  gage  is  inserted  in  the  machine  as  if  it  were  to  be 
tested  and  flat-end  standards  or  size  blocks  are  inserted  be- 
tween the  micrometer  spindle  and  ball  contact  against  which 
it  rests,  the  carriage  being  kept  stationary  and  the  image  of 


Fig.    1     PrrcH-MEASURiNG    Machine    Adopted   by    Btikeau    of 
Standards 

the  filament  brought  back  to  the  same  point  with  the  stylus 
in  the  same  thread  of  the  thread  gage  at  each  observation. 

Questions  have  been  asked  as  to  the  result  if  a  thread  gage 
is  not  concentric  with  the  centers.  If  any  such  indication  is 
present  the  screw  can  be  revolved  180  deg.  and  again  tested, 
or  it  may  be  turned  end  for  end  in  the  centers  of  the  machine. 
Experiments  in  which  this  procedure  was  taken  with  a  large 
number  of  thread  gages  indicate  that  the  difficulties  of  this 
nature  are  of  little  importance. 

A  still  more  recent  development  of  the  National  Physical 
Laboratory  is  shown  in  a  pitch-measuring  machine  similar 
in  principle  to  the  one  just  described,  but  which  makes  use 
of  a  mechanical  indicator  permitting  the  machine  to  be  oper- 
ated in  strong  daylight,  whereas  the  optical  indicator  requires 
a  subdued  light  or  a  shade  around  the  ground  glass.  The 
micrometer-head  arrangement  in  this  machine  permits  the  lead 
error  to  be  read  directly. 

Measurement  op  Form  and  Angle  of  Thread 

In  the  measurement  of  thread  form  or  thread  angle  various 
methods  such  as  those  employing  microscopic  devices,  conical 
test  points,  and  other  forms  of  angular  test  pieces  used  in 
connection  with  visual  inspection,  have  been  investigated  and 
tried  out,  but  practically  all  of  these  devices  have  been  dis- 
carded in  favor  of  the  projection  lantern.  A  general  idea  of 
the  arrangement  used  at  the  Bureau  of  Standards  for  the 
projection  lantern  may  be  obtained  from  Tig.  2. 

The  operation  of  the  projection  lantern  involves  the  placing 
of  the  thread  to  be  e^amined  in  a  beam  of  parallel  light  and, 
by  means  of  a  suitable  lens  system,  the  projection  of  the 
shadow  of  the  thread  on  a  distant  screen.  In  the  apparatus 
shown  in  Fig.  2,  the  light  from  a  10-ampere  arc  enclosed  in 
housing  L  is  emitted  through  the  condensing  lens  A  and 
directed  toward  the  projecting  lenses  B  and  C.  The  screw  is 
placed  at  the  focus  of  the  lenses  B  and  C.    The  projection  is 


then  directed  upward  by  a  prism  O  to  a  mirror  (not  shown) 
which  is  supported  about  10  ft.  above  the  prism  on  the 
lolumn  K.  The  projection  is  then  directed  down  by  the 
miiTor  to  the  top  of  stage  N  which  forms  the  screen  and 
carries  the  standard  angle  31  used  in  the  examination  of  the 
thread  form.  As  it  is  necessary  that  the  parallel  beam  of 
light  pass  through  the  thread  at  the  helix  angle  so  that  the 
shadow  cast  will  be  a  true  cross-section  of  the  thread  form, 
the  lamp  housing  which  carries  the  condensing  lens  A  is 
pivoted  about  a  point  beneath  the  lens  B.  This  insures  that 
the  beam  of  parallel  light  emerging  from  the  lens  A  will  al- 
ways be  directed  at  and  fill  the  lens  B. 

Adjustments  for  Examinatien.  The  setting  up  of  a  thread 
gage  for  examination  requires  but  a  slight  amount  of  ad- 
justment. The  stand  E  is  provided  with  a  motion  for  raising 
and  lowering  the  thread,  a  motion  for  focusing  the  thread,  and 
another  motion  for  moving  it  along  its  axis  in  order  that 
various  portions  of  the  thread  may  be  brought  into  the  center 
of  the  screen.  The  screw  to  be  examined  is  supported  by  the 
spring  centers  which  are  carried  on  the  stand  E.  For  con- 
venience in  making  observations  it  is  raised  until  the  center 
of  the  beam  of  light  is  passing  the  under  side  of  the  thread. 
The  lamp  L  is  then  turned  about  the  axis  of  its  support  until 
the  parallel  rays  of  light  emerging  from  the  lens  A  pass 
through  the  helix  angle  which  occurs  when  the  fringe  pattern 
which  is  formed  about  the  image  of  the  screw  due  to  imper- 
fect focus,  is  symmetrical.  The  screw  is  then  brought  into 
focus  by  a  slow-motion  arrangement. 

Measurement  of  Angle.  The  examination  of  the  thread 
angle  is  conveniently  made  with  a  device  shown  on  the  table 
in  Fig.  2.  With  this  arrangement  the  standard  angle  M, 
known  to  be  60  deg.,  is  supported  by  three  columns  on  the 
revolving  stage  or  screen  N,  which  rests  on  a  graduated  cir- 


FiG.  2     Projection  Lantern  Used  at  the  Bureau  of  Standards 

cle  or  protractor  head.  In  the  protractor  shown  in  Fig.  1 
the  graduated  circle  was  obtained  from  a  theodolite.  During 
the  examination  of  the  thread  angle,  the  opaque  standard 
angle  M  is  adjusted  so  that  its  shadow  occupies  the  light  space 
of  the  projected  image  which  is  cast  on  the  surface  below 
at  N.  The  standard  angle  M  is  revolved  so  that  one  side  ex- 
actly matches  with  the  shadow  of  the  thread  as  cast  below  and 
the  reading  of  the  graduated  head  is  obtained  through  a  mag- 
nifying glass.  The  gage  is  then  shifted  parallel  to  its  axis  by 
means  of  a  slow-motion  device  on  the  stand  E  untU  the  image 
of  the  other  side  of  the  thread  approximately  coincides  with 
the  other  side  of  the  standard  angle.  The  standard  angle  is 
then  revolved  by  a  slow-motion  screw  operating  the  gi-aduated 
circle  until  it  again  lines  up  with  the  other  side  of  the  thread, 
whereupon  a  reading  of  the  graduated  circle  is  again  obtained. 
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The  difference  between  the  two  readings  shows  directly  the 
error  of  tlie  included  angle  of  thread  if  the  standard  angle  M 
represents  the  correct  tliread  angle. 

Further  application  o£  the  protractor  arrangement  is  in  the 
determination  as  to  whether  the  thread  is  symmetrical  about 
a  line  perpendicular  to  its  axis.  This  may  be  veritied  by 
revolving  the  standard  angle  and  matching  it  with  the  crest 
of  the  thread  or  by  matching  a  straight  edge  which  is  placed 
perpendicular  to  a  bisector  of  the  standard  angle  with  the 
crest  of  the  thread. 

Accuracy  of  the  Method.  It  should  be  specially  pointed 
out  that  the  "  shadow  protractor "  is  an  exceedingly  eflfective 
device  for  the  measurement  of  thread  angles,  much  more  so 
than  any  protractor,  lying  directly  on  the  plane  of  the  shadow, 
could  be.  This  is  because  the  eye  is  viewing  two  objects  of 
similar  character,  namely,  two  shadows.  When  adjusting  the 
gage  for  a  reading,  the  shadows  of  thread  and  gage  are  made 
to  approach  and  the  protractor  is  angularly  adjusted  until 
only  a  faint,  even  thread  of  light  remains  between  the  two. 
Under  these  circumstances,  an  inaccuracy  of  but  a  few  min- 
utes is  easily  detected.  Furthermore,  the  operation  of  the 
protractor  is  rapid.  In  case  of  particularly  defective  threads, 
exposures  of  the  projection  may  be  made  on  any  photo- 
graphic developing  paper  with  an  exposure  time  determined 
experimentally  and  a  permanent  record  obtained  of  the  condi- 
tion of  the  thread. 

Measurement  of  Coee  Diameter 

The  measurement  of  the  core  diameter  of  thread  gages  is 
in  most  eases  a  simple  matter.  It  is  mentioned  at  this  point 
because  the  examination  of  the  core  diameter  is  generally 
included  in  the  operation  of  investigating  the  thread  angle 
and  thread  form  while  the  gage  is  in  the  projection  lantern 
previously  described.    It  is  the  practice  in  most  specifications 


Fig.   3    Projected    Shadow    Showing   Thread    Not   Cleabed 
Sufficiently  at  Root 

to  call  for  thread  gages  cleared  or  cut  below  the  nominal  flat 
required  by  the  regular  United  States  form  at  the  root  of  the 
thread.  This  is  done  to  facilitate  lapping.  In  order  to  deter- 
mine whether  or  not  a  gage  is  properly  cleared  when  exam- 
ining the  projected  shadow,  it  is  only  necessary  to  insert  a 
suitable  templet  corresponding  to  the  pitch  of  the  screw 
being  measured.  If  the  projected  shadow  of  the  thread  shows 
that  it  is  clear  below  the  templet  form,  it  is  passed  as  being 
correct.  Fig.  3  shows  a  thread  which  has  not  been  cleared 
suflSciently  at  the  root. 

Measurement  of  Full  Diameter 

The  measurement  of  the  full  diameter  of  plug  thread  gages 
is  accomplished  by  the  ordinary  forms  of  flat-face  microme- 
ters   or    other   suitable    end-measuring   instruments    used    in 


connection  with  properly  authorized  standards.  These  measure- 
ments are  so  simple  and  familiar  to  any  one  making  gage  in- 
spections that  no  further  comment  will  be  made  in  this 
connection. 

Measurement  of  Effective  Diameter 

Of  the  various  methods  which  have  been  proposed  for 
measuring  effective  diameters  of  male  thread  gages,  the  three- 
wire  method  is  believed  to  be  the  most  accurate  and  satisfac- 
tory. This  method  has  been  in  common  use  for  about  15  years. 
In  measuring  screws  by  the  three-wire  method,  cylinders  ac- 
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eurately  ground  and  lapped  to  size  and  diameter  are  used. 
These  wires  or  cylinders  are  inserted  in  the  thread  two  on  one 
side  and  one  on  the  other.  A  measurement  is  then  made 
directly  over  the  tops  of  the  wires  by  means  of  an  outside 
micrometer  or  other  suitable  measuring  device.  From  this 
measurement  and  from  the  size  of  the  wire  the  effective  diam- 
eter of  the  screw  can  be  computed. 

Choice  of  Wires 

In  the  choice  of  wires  any  size  may  be  selected  which  will 
permit  the  wires  to  rest  on  the  flanks  of  the  thread  and  still 
project  above  the  top  of  the  thread.  It  is  best,  however,  to 
choose  wires  of  such  a  size  that  they  touch  the  sides  of  the  thread 
half-way  down,  or,  in  other  words,  at  the  mid-slope.  In  this 
case  errors  in  the  included  angle  of  the  thread  have  no  effect 
on  the  measurement  of  an  effective  diameter.  Moreover,  the 
time  spent  in  computations  is  greatly  reduced.  The  best  sizes 
of  wire  for  various  threads  may  be  computed  from  the  follow- 
ing approximate  formula : 

P 
G  =  —^  sec  a 

where  G  =  diameter  of  wire,  in. 

P  =  pitch  in  in. 

a  =  V2  included  thread  angle,  deg. 
For  60-deg.  threads  this  formula  reduces  to 
G  =  0.5774  X  P 

Standardization  op  Wires 
Before  the  wires  can  be  used  to  measure  effective  diameters 
of  threads  it  is  necessary  to  know  accurately  their  diameters. 
The  wires  should  be  standardized  in  a  way  which  approxi- 
mates, as  nearly  as  possible,  the  conditions  under  which  they 
are  used.  In  order  to  accomplish  this  purpose  the  wires  are 
standardized   with    a   micrometer    caliper   by   measuring   the 
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wire  when  placed  over  a  standard  reference  disk,  the  diameter 
of  which  is  accurately  known.  The  object  of  measuring  the 
wire  over  a  cylinder  is  to  approximate  the  condition  of  pres- 
sure which  is  exerted  upon  the  wire  when  it  is  placed  in  the 
screw  thread. 

Computation  of  Effective  Diameter 

In  the  computation  of  the  effective  diameters  of  thread 
gages,  if  the  exact  conditions  are  recognized  the  formula  is 
quite  complicated  and-  the  resulting  computations  are  very 
laborious.  The  formula  for  computing  effective  diameters  as 
given  in  mo.st  engineering  handbooks  involve  the  use  of  best- 
size  wire  and  do  not  take  into  account  the  complications  in- 
troduced when  considering  the  effects  of  the  helix  angle  of  the 


Fig.   .5     Apparatus   for   Making   Wire   Measurements   Using 
Two  Wires 
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Method  of  Measurement  of  Pitch  or  Lead  of  a  Ring 
Thread  Gage 


thread.  These  formulas,  as  generally  given,  result  in  securing 
an  answer  which  should  cheek  with  the  outside  or  full  diam- 
eter of  the  screw  being  measured.  The  effective  diameter  is 
not  mentioned  in  these  formulae  and  this  often  leads  to  con- 
fusion. Reference  will  therefore  be  made  here  to  a  simplified 
formula  for  60-deg.  threads  which  results  in  the  direct  com- 
putation of  the  effective  diameter.  This  formula  is  as  fol- 
lows: 

0.8660 

E  =  M  ~\ ; 3G 

N 

where  E  ^  effective  diameter 

M  =  measurement  over  the  wires 

N  =  number  of  threads  per  in. 

G  =  diameter  of  wires. 


0.8660 
In  the  use  of  this  formula  the  term  — — may  be  com- 

iV 

puted  for  various  pitches  and  the  computations  simplified. 
The  general  formula  which  may  be. used  for  any  size  of  wire 
which  will  fit  in  the  thread  and  which  takes  into  account  the 
helix  angle  of  the  thread  for  precision  measurements,  is  as 
follows : 

cot  a 

E  =  M  -i — ^ —  <?  (1  +  V  cosec  a  +  s'  cot  a) 

where    a  =  %  the  included  angle  of  thread 
G  =  diameter  of  the  wires 
s  =  tangent  of  the  helix  angle. 
The  above  formula  involves  squares  and   square  root   of 
functions  and  therefore  is  awkward  for  making  computations, 
and  the  following  formula,  which  is  an  expanded  approxima- 
tion, but  which  is  accurate  to  better  than  one  hundred  thou- 
sandth of  an  inch,  is  more  convenient : 

cot  a  s' 

E  =  M  -\ ; G  (l-\-  cosec  a-f-    — -  cos  a  cot  a) 

It  should  be  noted  that  the  error  due  to  the  first  or  simple 
formula  rarely  equals  0.0001  in.,  and  then  only  when  the  helix 
angle  is  large. 

Precautions  in  Making  Three-Wire  Measurements 

It  has  been  claimed  that  measurements  of  effective  diameter 
made  by  the  three-wire  method  result  in  values  which  are 
smaller  than  those  secured  by  other  means,  such  as  by  thread 
micrometers.  This  contention  is  probably  justified  in  some 
eases  and  may  be  due  to  iusufiBcient  care  in  making  measure- 
ments. It  is  important  in  making  measurements  that  as  little 
pressure  as  possible  be  applied  on  the  wires  with  the  measur- 
ing- micrometers.  Since  the  wires  rest  in  a  V-thread,  a  given 
pressure  exerted  on  the  top  wire  will  have  a  magnified  effect  of 
distorting  the  wire  where  the  contact  is  made  on  the  sides  of 
the  thread.  This  will  result  in  the  measurement  over  the  wires 
being  less  than  it  should  be.  Furthermore,  if  the  wire  is 
standardized  under  a  light  pressure  and  then  used  with  a 
larger  pressure,  the  diameter  of  the  wire  which  is  substituted 
in  the  formula  for  computing  the  effective  diameter  wiU  be 
larger  than  it  sliould  be.  This  difference  is  multiplied  by  the 
factor  3  in  the  formula  and  the  tendency  is  to  make  the  result 
small.  Excess  pressure  is  often  placed  upon  the  wires  during 
the  measurement  by  use  of  ratchet  or  friction  stops  on  microm- 
eters, or  by  an  unskilled  operator,  and  sometimes  on  account 
of  the  ari'angement  of  the  wires  and  the  screw  thread  when 
the  measurements  are  taken.  It  is  poor  practice  to  support 
the  screw  being  measured  on  two  wires  which  are  in  turn 
supported  on  a  horizontal  surface,  for  if  the  screw  is  of  large 
diameter  the  weight  of  the  screw  causes  a  distortion  of  the 
wires  and  interferes  with  the  measurement. 

One  of  the  pieces  of  apparatus  used  in  measuring  gages  by 
the  three-wire  method  is  shown  in  Fig.  4.  This  apparatus  is 
known  as  a  balanced  micrometer.  In  operation  the  screw  is 
supported  between  centers  as  shown,  and  the  micrometer  is 
supported  on  a  counterbalanced  arm  which  is  in  turn  carried 
on  a  cylinder  resting  in  a  V-groove  parallel  to  the  centers. 
As  originally  designed,  as  shown  in  Fig.  4,  the  micrometer  was 
constrained  perpendicular  to  the  axis  of  the  thread  being 
tested  and  two  wires  were  used.  The  arm  supporting  the 
micrometer  was  overbalanced  so  that  a  slight  upward  pressure 
was  given  to  the  micrometer  in  order  to  hold  a  wire  at  the 
bottom  of  the  thread  and  allow  the  operator  to  insert  the  top 
wire  and  make  a  reading  with  ease  and  rapidity.    After  using 
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this  constrained  micrometer  for  some  time,  it  was  found  pref- 
erable to  pivot  tlie  micrometer  clamp  on  its  supported  aim 
so  as  to  allow  a  slight  movement  in  a  vertical  plane  passed 
through  the  axis  of  the  screw  thread  and  then  use  three  wires 
instead  of  two.  For  this  arrangement  two  wires  are  carried 
at  the  bottom  and  one  wire  inserted  at  the  top  of  the  thread 
as  before.  This  apparatus  is  very  simple  in  construction  and 
is  recommended  as  being  very  convenient  where  a  large  num- 
ber of  gages  are  to  be  tested. 

Another  form  of  apparatus  for  making  wire  measurements 
using  two  wires  is  shown  in  Fig.  5.  This  instrument  was 
specially  designed  and  constructed  for  the  Bureau  of  Stand- 
ards. It  embodies  a  precision  bench  micrometer  accurate  to 
within  about  two  one  hundred  thousandths  of  an  inch,  sup- 
ported on  a  heavy  base  and  canned  by  steel  balls.  This  sup- 
port permits  the  micrometer  uniform  contact  on  the  wires  at 
either  side  of  the  thread.  This  machine  has  been  found  useful 
for  threads  of  relatively  large  diameter.  The  instrument  is 
of  massive  construction,  and  its  rigidity,  which  is  not  common 
to  ordinary  measuring  instruments,  permits,  when  precautions 
are  taken  to  avoid  temperature  changes,  measurements  which 
are  accurate  to  within  two  or  three  one  hundred  thousandths 
of  an  inch. 

TEST  OF  RING  THREAD  GAGES 

The  measurement  of  ring  thread  gages  presents  many  prob- 
lems owing  to  the  difficulties  with  which  observations  may  be 
made  on  the  various  elements.  While  there  are  various  ways 
and  means  of  obtaining  the  measurements  required,  it  is  not 
possible  in  most  cases  to  work  to  the  degree  of  accuracy  that 
is  obtainable  in  measuring  plug  thread  gages.  Very  often  the 
special  apparatus  required  for  such  measurements  is  not  avail- 
able in  commercial  shops,  and  it  then  becomes  necessary  to 
judge  the  perfection  of  the  ring  thread  by  the  way  which  it  fits 
on  a  male  check  or  checks.  The  various  operations  required 
for  measurement  are  quite  similar  to  those  given  for  plug 
gages.  The  procedure  generally  embodies  the  following  oper- 
ations : 

1  Measurement  of  pitch  or  lead 

2  Measurement  of  angle  and  form  of  thread 

3  Measurement  of  full  diameter 

4  Measurement  of  core  diameter 

5  Measurement  of  effective  diameter. 

Measurement  op  Pitch  or  Lead 

The  measurement  of  pitch  or  lead  of  a  ring  thread  gage  is 
accomplished  as  shown  in  Fig.  6.  The  same  apparatus  is  em- 
ployed for  measuring  ring  threads  as  for  measuring  plug 
threads,  with  the  exception  that  an  extension  stylus  or  attach- 
ment is  provided  to  project  into  the  ring  and  transfer  the 
motion  of  the  auxiliary  stylus  to  the  ball  stylus  used  on  the 
plug  thread.  This  auxiliary  device  is  shown  at  T,  Fig.  6.  In- 
stead of  being  supported  on  centere,  as  is  the  case  when  a  plug 
is  tested,  the  ring  is  clamped  on  a  faceplate  and  the  opera- 
tion then  is  exactly  the  same  as  previously  explained  for 
measuring  the  lead  of  the  plug  thread. 

Measurement  of  Angle  and  Thread  Form 

The  measurement  of  angle  and  thread  form  of  ring  threads 
is  accomplished  with  the  projection  lantern  in  a  similar  man- 
ner to  that  employed  in  measuring  angle  and  thread  form  of 
plug  threads.  In  this  instance,  however,  it  is  necessary  to 
obtain  first  a  cast  of  the  thread  to  enable  the  projection  to  be 
made.  The  casts  usually  used  are  made  of  a  composition  of 
sulphur  and  graphite  containing  about  7  per  cent  by  weight 


iif  giiiphite.  The  grapliite  is  added  to  eliminate  reflections 
wliieh  would  be  encountered  on  the  surface  of  a  plain  sulphur 
cast  in  the  process  of  projection.  Then,  in  addition,  the 
graphite  has  a  tendency  to  reduce  the  shrinkage  of  the  sulphur 
upon  cooling.  The  procedure  in  making  the  cast  is  to  clamp 
the  ring  in  a  vise,  the  jaws  of  which  have  been  ground  smooth, 
and  pour  melted  sulphur  into  the  ring,  obtaining  a  cast  which 
is  a  segment  of  a  circle.  The  outfit  required  for  this  purpose 
and  illustrations  of  the  cast  secured  are  shown  in  Fig.  7.  The 
operation  of  pouring  the  casts  with  this  method  is  very  rapid. 
After  the  casts  are  poured  they  are  immediately  marked  with 
a  steel  stylus  with  a  number  corresponding  to  the  test  number 
on  the  gage.  The  measurement  of  the  angle  is  made  as  soon 
after  making  the  cast  as  possible,  inasnmch   as  experiment 


Fig.  7     Oast  of  Thread  and  Outfit  Requiked  for  Making  It 


Fig.  S 


Thkee-Ball  Method  of  Measuring  Effective  Diameter 
OF  a  Ring  Thread  Gage 


shows  that  the  cast  warps  but  slightly  during  the  firet  five  or 
six  hours,  but  that  the  warping  is  considerably  greater  if  the 
cast  is  not  measured  at  the  end  of  24  hours. 

Measurement  of  Full  Diameter 

The  measurement  of  full  diameter  is  usually  made  part  of 
the  projection  operation,  as  was  the  case  of  the  measurement 
of  the  core  diameter  of  plug  gages.  Here  again  it  is  only 
necessary  to  insert  a  templet  in  the  thread  to  ascertain  wheth- 
er or  not  the  thread  has  been  properly  cleared. 

Measurement  of  Core  Diameter 
The  measurement  of  core  diameter  is  usually  made  with  an 
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inside  micrometer,  Johansson  inside  set-up,  or  by  the  use  of  go 
and  not-go  plain  check  plugs  for  this  diameter.  This  meas- 
urement of  a  plain  inside  diameter  requires  no  further  ex- 
planation. 

Measurement  of  Effective  Diameter 

The  method  which  is  usually  employed  for  measuring  the 
effective  diameter  of  a  ring  gage  is  by  judging  the  fit  of  a 
gage  on  a  plug  thread  cheek.  This  plug  check  is  ordinarily 
ground  off  at  the  crest  of  the  thread  in  order  to  make  sure 
that  the  plug  touches  on  the  sides  of  the  thread  instead  of  at 
the  crest.  It  is  usually  considered  that  when  the  ring  fits  snug 
on  the  plug  the  effective  diameter  of  the  ring  is  the  same  as 
that  of  the  plug.  This  assumption,  however,  is  not  strictly 
true,  inasmuch  as  there  always  is  certain  variation  between 
the  lead  or  pitch  of  the  plug  and  the  lead  or  pitch  of  the  ring, 
and  furthermore,  variations  of  angle  between  the  plug  and 
ring  are  always  present.  Both  of  these  variations  necessitate 
the  ring's  having  an  effective  diameter  larger  than  the  plug 
upon  which  it  fits  snugly.  In  most  cases  the  amount  actually 
required  for  fit,  due  to  differences  in  pitch  and  angle,  is  ap- 


preciable, sometimes  as  much  as  several  thousandths  of  an 
inch.  In  order  to  ascertain  the  effective  diameter  where 
check  thread  plugs  are  not  available,  the  three-ball  method  of 
measurement  has  been  adopted.  In  making  these  measure- 
ments the  ring  is  laid  on  a  flat  surface  with  the  axis  of  the 
thread  perpendicular.  Two  balls  are  then  placed  in  adjacent 
threads  and  a  third  ball  is  placed  diametrically  opposite.  The 
distance  between  these  balls  is  then  taken  by  inserting  size 
blocks  together  with  a  taper  parallel.  Fig.  8.  The  effective 
diameter  can  then  be  computed  in  a  manner  similar  to  that 
explained  for  male  screw  threads,  as  it  is  necessary  to  change 
only  the  sign  of  the  different  quantities  of  the  formula  as  pre- 
viously given  for  wire  measurements.  The  formula  as  cor- 
rected for  the  change  of  sign  is  then  as  follows: 

E  =  M  —  0.8660  X  P  +  3G 
where  E  =  effective  diameter 

M  =  measurement  between  balls 
p  =  pitch  in  in. 
G  =  diameter  of  balls. 
This  formula  applies  in  cases  where  the  balls  used  touch 
nearly  at  the  mid-slope  of  the  thread. 
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THE  purpose  of  this  paper  is  to  present  a  more  complete 
and  detailed  method  of  solving  the  problems  involved 
in  the  calculation  of  the  heat  losses  from  bare  and  cov- 
ered pipes  and  the  economic  problems  encountered  in  the  prac- 
tical application  of  coverings.  The  factors  in  the  economic 
calculations  are :  the  cost  of  the  heat,  the  cost  of  the  covering, 
the  size  of  the  pipe,  the  temperature  of  the  pipe,  and  the  tem- 
perature of  the  atmosphere.  It  is  necessary  to  consider  all 
these  factors  together  in  order  to  obtain  a  correct  result. 

The  data  contained  in  the  paper  are  a  part  of  the  results 
obtained  in  an  investigation  conducted  for  the  Magnesia  Asso- 
ciation of  America  by  the  Mellon  Institute  of  Industrial  Re- 
search. The  assistance  received  from  the  Association  and 
from  the  Administrative  Staff  of  the  Institute  has  materially 
aided  in  the  successful  progress  of  the  investigation,  and 
credit  is  also  due  to  Mr.  G.  F.  Gray,  who  was  originally  in 
charge  of  the  work,  and  to  Mr.  R.  H.  Heilman,  who  has  assisted 
in  securing  the  data. 

It  is  generally  recognized  that  the  losses  from  bare  pipes 
and  boilers  are  considerable,  but  the  real  magnitude  of  these 
losses  is  little  appreciated.  The  fact  that  the  loss  from  1000 
sq.  ft  of  exposed  surface  at  100  lb.  per  sq.  in.  steam  pressure 
amounts  to  over  300  tons  of  coal  annually  is  sufiScient  justifica- 
tion for  serious  consideration  of  the  subject. 

Heat  Losses  prom  Bare  Surfaces 
In  a  study  of  the  conservation  of  losses,  the  first  important 
fact  to  be  considered  is  the  actual  value  of  the  losses  from  bare 
surfaces.  It  is  often  considered  that  the  loss  from  any  bare 
surface  is  3  B.t.u.  per  sq.  ft.  per  hr.  per  deg.  fahr.  temperature 
difference  between  the  surface  and  the  surrounding  air.    While 

•  Engineer  for  Mellon  Institute  of  Industrial  Research.  Assoc- 
Mem.Am.Soc.M.E. 

For  presentation  at  the  Annual  Meeting  of  The  American  Societt 
or  Mechanical  Engineebs,  New  York,  December  3  to  6,  1918.  The 
paper  is  here  printed  in  abstract  form  and  advance  copies  of  the  com- 
plete paper  may  be  obtained  by  members  gratis  upon  application.  All 
papers  are  subject  to  revision. 


this  value  is  correct  for  some  special  cases,  it  is  by  no  means 
generally  so.  Most  investigators  have  confined  their  measure- 
ments to  one  size  of  pipe  at  one  temperature  difference.    Both 
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Fig.  1    Heat  Loss  from  Babe  Pipe 

the  size  of  pipe  and  the  temperature  difference  have  an  impor- 
tant effect  on  the  value  of  this  constant.  Paulding  in  his  book 
on  Steam  in  Covered  and  Bare  Pipes  has  worked  out  the 
theory  of  heat  losses  from  bare  pipes  from  the  researches  of 
the  French  physicist  Peclet.  The  curves  of  Fig.  1  show  the 
application  of  this  theory  to  horizontal  pipes.  The  solid  curves 
indicate  Paulding's  values,  while  the  dotted  curves  and  the 
points  give  the  results  of  various  experimental  tests. 
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It  seems  that  Paulding's  curves  give  the  best  average  values 
for  use  in  calculating  heat  losses.  They  show  that  the  constant 
may  vary  from  50  per  cent  below  3  B.t.u.  per  sq.  ft.  per  hr. 
per  deg.  fahr.  to  values  far  above  it.  At  500  deg.  temperature 
difference,  which  is  often  attained  with  superheated  steam, 
the  constant  increases  to  double  this  value  for  the  smallest 
size  of  pipe.  In  some  chemical  plants  steam  is  used  at  tempera- 
tures of  1100  deg.  fahr.  The  importance  of  using  very  thick 
insulation  at  these  temperatures  is  easily  judged  from  the  rate 
at  which  the  loss  is  increasing  at  500  deg.  fahr.  It  is  to  be 
noted  that  these  values  are  all  considerably  higher  than  the 
values  given  in  Kent  for  losses  from  bare  surfaces. 

Heat  Loss  prom  Insulated  Pipes 

The  next  important  point  in  a  consideration  of  the  conser\'a- 
tion  of  heat  losses  is  the  value  of  the  loss  after  the  pipes  are 
insulated.  In  the  apparatus  used  in  determining  these  values 
at  the  Mellon  Institute,  the  case  of  the  heater,  shown  in  cross- 
section  in  Fig.  2,  consisted  of  three  pieces  of  3-in.  pipe,  the 
middle  section  being  3  ft.  long  and  each  end  section  IV2  ft. 
long.  The  sections  were  connected  by  heat-insulating  disks  of 
asbestos  board  and  each  end  section  was  provided  with  a  hemi- 
spherical cap  of  cast  iron.  Inside  of  each  section  was  an  elec- 
tric heater  made  by  winding  resistance  wire  on  a  frame  ot 


Fig.  2    Cross-Section  of  Heater  with  Coveeing  Applied 
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Fig.  3    Heat  Loss  Through  85  Feb  Cent  Magnesia  Coverings 
on  3-in.  Pipe 

asbestos  boards.     The  wires  were  finely  spaced  and  close  to 
the  inner  surface  of  the  pipe. 

Results  of  tests  made  on  five  different  makes  of  magnesia,  in 
1-in.,  2-in.,  and  3-in.  thicknesses,  are  shown  in  Fig.  3.  These 
curves  are  all  corrected  for  slight  variations  in  thickness  so  that 
they  are  the  true  curves  for  the  thickness  given.  Fig.  4  gives 
a  comparison  of  the  losses  from  a  bare  pipe  with  the  losses 
through  coverings  1  in.,  2  in.,  and  3  in.  thick.  The  contrast 
is  very  striking.  The  ef&eiency  increases  with  the  temperature 
as  the  loss  from  bare  pipe  increases  much  more  rapidly  in 
proportion  than  the  loss  from  covered  pipe. 

Method  op  Conducting  Tests 

Two  standard  3-ft.  sections  of  pipe  covering  were  applied  as 

■  shown  and  the  ends  covered  with  plastic.    This  placed  half  of 

each  section  and  a  joint  over  the  middle  section  of  the  heater. 
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a  condition  e.xactly  similar  to  actual  practice.  The  currents 
in  the  different  heaters  were  then  adjusted  until  the  tempera- 
tures shown  by  the  thermocouples  attached  to  the  surface  of 
the  pipe  were  alike  on  both  middle  and  end  sections.  The 
coverings  were  dried  out  for  several  days  until  conditions 
became  constant,  as  shown  by  the  readings  which  were  taken 
every  hour.  The  average  of  three  consecutive  constant  read- 
ings was  then  used  to  calculate  the  conductivity.  The  power 
input  was  read  on  an  accurate  wattmeter  and  the  temperature 
of  the  pipe  by  copper-constantan  thermocouples  peened  into 
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Fig.  4    Heat  Losses  from  3-in.  Pipe  with  85  Per  Cent 
Magnesia  Covering 

the  surface.  Since  the  end  sections  of  the  pipe  were  adjusted 
to  the  same  temperature  as  the  middle,  there  could  be  no  flow 
of  heat  in  a  direction  parallel  to  the  axis  of  the  pipe.  This 
obviated  the  necessity  for  any  kind  of  end  corrections  in  con- 
nection with  the  conductivity  measurements.  To  obtain  the 
conductivity  of  any  covering  in  B.t.u.  per  sq.  ft.  per  hr.  per 
deg.  fahr.,  it  was  only  necessary  to  convert  the  power  input 
to  the  middle  section  in  kilowatt-hours  to  B.t.u.  per  hr.  and 
divide  by  the  area  of  the  surface  of  the  middle  section  in  square 
feet,  and  by  the  temperature  dift'erence  between  the  air  and 
pipe.  The  temperature  of  the  air  was  measured  by  thermome- 
ters suspended  several  feet  from  the  pipe. 

The  temperature  of  the  pipe  was  measured  by  copper-con- 
stantan thermocouples.  It  was  found  that  the  variation  of 
individual  samples  from  the  standard  curves  of  the  American 
Chemical  Society  was  so  great  that  it  was  desirable  to  calibrate 
the  thermocouples  before  use.  This  was  done  by  the  boiling- 
point  method,  which  proved  very  satisfactory.  A  Siemens 
and  Halske  suspension-type  millivoltmeter  with  a  resistance 
of  889  ohms  was  used  in  connection  with  the  thermocouples 
to  measure  the  temperatures.  This  apparatus  proved  very  sat- 
isfactory and  made  it  possible  to  take  a  large  number  of  read- 
ings quickly  and  accurately. 

Calculation  op  Heat  Losses  Through  Coverings 

The  theoretical  calculation  of  losses  through  coverings  on 
flat  surfaces  is  quite  simple,  but  the  problem  of  curved  sur- 
faces is  much  more  difficult.  In  this  case  the  effect  of  the 
increased  cross-section  and  surface  area  must  be  taken  into 
account.     Since  the  conductance  is  directly   proportional   to 
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the  cross-sectional  ai-ea  and  inversely  proportional  to  the  length 

of  the  path,  it  can  be  shown  that  the  increment  of  heat  loss  is 

^  ^    2jrKJJ^_-T^ ^^j 


where 
H 
Tx 

K 


=  heat  loss  in  B.t.u.  per  hr.  per  ft.  length  of  covering 
=  temperature  of  surface  of  pipe  in  deg.  fahr. 
=  temperature  of  surface  of  insulation  in  deg.  fahr. 
=  radius  of  pipe  in  in. 
=  outer  radius  of  insulation  in  in. 
=  conductivity  of  the  insulating  material  in  B.t.u.  per 
sq.  ft.  of  cross-section  per  in.  thickness  per  deg. 
fahr.  temperature  difference  per  hr. 
The  loss  through  any  pipe  covering  can  be  worked  out  by 
the  use  of  this  equation  providing  the  value  of  K  is  known. 
K  varies  with  the  temperature  and  must  be  obtained  from  an 
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Fig.  5    Absolute  Conductivity  of  Magnesia  Plotted  Against 
Tempebatuke  Difference  at  Surface  of  Insulation 

experimental  curve  giving  the  value  at  different  temperature 
differences  above  room  temperature.  The  curve  for  K  which 
was  obtained  during  this  research  is  given  in  Fig.  5.  It  should 
be  emphasized  that  this  kind  of  curve  is  the  only  fair  basis 
for  comparison  of  the  heat-insulating  value  of  the  different 
kinds  of  coverings,  as  all  variables  due  to  small  differences  in 
thickness,  to  different  sizes  of  pipes  on  which  tests  were  made 
and  to  different  surfaces  or  room  conditions  are  eliminated. 
These  curves  take  into  account  only  the  conduction  through 
the  material  as  they  are  based  on  temperature  measurements 
at  the  inner  and  outer  sui'faces  of  the  insulating  material  and 
not  on  the  temperature  at  the  outer  sui'face  of  the  canvas  cov- 
ering or  in  the  air. 

The  difference  in  temperature  between  the  outer  surface  of 
the  insulating  material  and  the  temperature  of  the  ambient  air 
is  a  definite  function  of  the  heat  transmitted  per  sq.  ft.  of  the 
outer  surface  of  the  covering  and  of  the  kind  of  protective 
material  used  over  the  insulation.  In  Fig.  6  is  given  a  curve 
showing  this  relation  for  the  canvas  covering  as  ordinarily  used 
for  this  purpose.  This  curve  was  developed  by  L.  B.  McMillan 
at  the  University  of  Wisconsin  and  has  been  checked  during 
this  investigation.  To  use  Formula  [1]  for  a  pipe  covering  in 
stiU  air,  an  estimate  of  the  heat  loss  per  sq.  ft.  of  the  outer 
surface  of  the  canvas  covering  must  first  be  made.    From  the 


curve  of  Fig.  6  an  estimate  of  the  temperature  beneath  the 
canvas  can  then  be  made.  Knowing  this  temperature  and  the 
temperature  of  the  pipe,  the  term  (Ti  —  T-.)  of  the  formula 
is  determined  and  the  loss  calculated.  If  this  cheeks  fairly 
well  with  the  estimate  of  the  loss  from  the  outer  surface,  the 
calculation  tan  be  considered  to  give  the  proper  value  for  the 
heat  lost.  If  not,  the  estimated  loss  from  the  outer  surface 
must  be  changed  according  to  the  indication  of  the  calculation 
and  the  calculations  repeated  until  the  estimated  and  calculated 
losses  check.  This  cumbersome  process  is  necessary  because  of 
the  complicated  nature  of  the  flow  of  heat  through  the  com- 
pound insulation  composed  of  the  insulating  material  itself 
and  the  protective  covering  and  the  effect  which  the  sui-face 
finish  has  on  the  radiation  of  heat  from  the  outer  surface  of 
the  covering. 

In  ease  it  is  desired  to  compute  the  loss  per  sq.  ft.  of  pipe 
surface  instead  of  per  lineal  ft.  of  covering,  the  formula  be- 
comes 

K  (T^-T,_) 


H  = 


i?.l0ge^ 


[2] 


R, 


Table  1  gives  the  value  of  the  term  E^  loge-5- .    The  physical 

meaning  of  the  figures  in  this  table  is  the  equivalent  thickness 
on  a  flat  surface  of  the  given  thickness  on  the  given  size  of 
pipe.  For  example,  a  3-in.-thick  covering  on  a  3-in.  pipe  is 
equivalent  to  a  covering  1.75  in.  thick  on  a  flat  surface. 

In  connection  with  this  work,  an  investigation  was  made  to 
determine  the  distribution  of  temperature  about  a  covering  in 
still  air.  The  results  obtained  show  that  no  considerable  error 
is  made  by  assuming  equal  temperature  distribution  at  the 
surface  of  the  insulation  in  making  the  calculations. 
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Canvas  Covering  and  Room  for  Different  Heat  Losses 

Effect  of  Air  Coerents  on  Heat  Losses 

Some  tests  have  been  made  and  others  are  now  in  progi-ess 
to  determine  the  effect  of  wind  velocity  on  the  losses  from 
bare  and  covered  pipes.  The  apparatus  used  to  determine 
this  effect  consisted  of  a  35-in.  Sturtevant  blower  driven  by 
an  8-hp.  direct-current  motor  which  furnished  a  blast  of  air 
for  a  wind  tunnel.  The  apparatus  used  for  testing  pipe  cov- 
erings was  arranged  inside  of  the  tunnel  so  that  the  axis  of  the 
pipe  coincided  with  the  axis  of  the  tunnel.  This  caused  the 
air  to  travel  parallel  to  the  axis  of  the  pipe  and  gave  a  con- 
dition similar  to  that  encountered  in  locomotive  practice. 

The  first  test  was  made  with  a  3-in.-thiek  magnesia  covering 
on  the  test  pipe,  a  temperature  difference  of  460  deg.  fahr. 
between  the  pipe  and  the  wind,  and  a  wind  velocity  of  30 
m.p.h.  Under  this  condition  the  loss  was  0.430  B.t.u.  per 
sq.  ft.  of  pipe  surface  per  deg.  fahr.  temperature  difference 
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TABLE  1  EQUIVALENT  THICKNESS  ON  A  FLAT  SURFACE  OF  VARIOUS- 
THICKNESS  COVERINGS  ON  DIFFERENT-SIZED  PIPES 


Thickness  of  Covering,  In. 

Pipe 

Size,  In. 

1 

2 

3 

4 

5 

Vi 

0.560 

0.823 

0.897 

1.130 

1.240 

VA 

0.679 

1.073 

1.350 

1.570 

1.740 

3 

0.790 

1.332 

1.750 

2.080 

3.360 

6 

0.878 

1,565 

2.135 

2.620 

3,040 

12 

0.925 

1.740 

2.460 

3.080 

.•!  080 

24 

0  960 

1  843 

2.680 

3.400 

4,150 

per  hr.  Under  normal  conditions  of  still  air,  the  loss  was 
0.302  B.t.u.  This  shows  an  increase  of  about  40  per  cent  due 
to  the  wind  velocity.  From  a  theoretical  consideration  of  the 
question,  it  can  be  shown  that  the  maximum  possible  increase 
of  loss  due  to  wind  will  be  reached  when  the  temperature 
below  the  surface  of  the  canvas  covering  on  the  magnesia  is 
reduced  to  the  temjaerature  of  the  wind  itself. 

The  curve  of  Fig.  6  shows  the  temperature  beneath  the 
canvas  for  any  condition  of  loss  in  still  air.  When  calcula- 
tions are  being  made  for  exposed  pipes,  the  loss  should  be 
calculated  both  by  use  of  this  curve  as  explained  before  and 
by  using  the  temperature  of  the  pipe  and  the  temperature  of 
the  air  for  T^  and  T,.  By  comparing  the  loss  in  still  air  and 
the  maximum  loss  which  may  be  caused  by  wind,  an  idea  of  the 
probable  increase  due  to  exposure  can  be  obtained  and  extra 
thick  insulation  applied  accordingly.  Curves  are  being  worked 
out  to  show  the  per  cent  increase  in  loss  at  various  different 
velocities  and  different  temperature  differences. 
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Permanency  op  Insulating  Qualities  op  Coverings 

The  last  important  point  in  considering  pipe  covering  is 
the  permanency  of  their  insulation  value.  Tests  were  made 
on  several  old  magnesia  coverings.  In  the  case  of  a  l-in.-thick 
covering  which  had  been  in  sei-vice  at  the  Armour  Glue  Works 
in  Chicago  for  8  years,  the  conductivity  was  found  to  be 
slightly  lower  than  the  average  of  the  new  1-in.  coverings 
tested,  showing  that  no  deterioration  in  service  had  taken  place. 
Several  sections  were  obtained  which  had  been  saturated  with 
oil.  Tests  on  these  showed  much  lower  insulation  values  than 
new  coverings.  The  damage  was  permanent  and  shows  that 
care  should  be  used  to  protect  coverings  from  oil  while  in 
service. 

Initial  Cost  op  Coverings 
After  considering  the  technical  and  theoretical  side  of  heat 


losses  from  bare  and  covered  surfaces,  the  next  point  is  the 
economic  side  of  the  problem.  In  most  cases  the  result  desired 
is  the  maximum  net  saving  of  money  for  any  given  condition. 
If  the  covering  cost  were  nothing,  the  proper  thickness  would 
be  limited  only  by  the  requirements  of  space  available,  as 
each  increased  thickness  would  result  in  some  shght  increased 
saving  in  heat.     In  a  practical  case  where  the  covering  has  a 
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TABLE  2    THICKNESS  OF  85  PER  CENT  MAGNESIA  FOR  MAXIMUM 
NET  SAVING 

(Tliicltness  in  Indies.     S  =  Standard  Thickness) 
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finite  cost,  a  point  is  soon  reached  where  the  increased  cost  of 
the  covering  would  be  greater  than  the  additional  saving  in 
heat  effected.  The  determining  of  this  point  is  the  thing  in 
which  the  user  of  coverings  is  interested,  as  it  is  just  at  this 
point  that  the  maximum  net  saving  is  accomplished. 

In  Fig.  7  a  set  of  cur\'es  is  given  which  show  how  the  list 
prices  of  coverings  vary  with  the  thickness.  By  means  of 
these  cui-ves  the  cost  per  sq.  ft.  of  surface  covered  can  be 
determined  for  any  thickness  desired.  From  this  cost  the 
annual  fixed  charges  due  to  the  covering  can  be  calculated. 
After  considerable  investigation,  it  was  decided  that  20  per 
cent  of  the  list  price  of  the  covering  would  be  allowed  as  the 
cost  of  application,  and  13  per  cent  of  the  total  cost  as  the 
annual  charges  (6  per  cent  interest,  5  per  cent  depreciation 
and  2  per  cent  insurance  and  miscellaneous). 
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Fig.  9    Thickness  of  85  Per  Cent  Magnesia  fob  Maximum 
Net  Saving 

Operating  Expenses  Due  to  Heat  Losses 

The  other  cost  to  be  charged  to  the  operating  expenses  of 
the  covering  is  the  value  of  the  heat  losses  through  the  dif- 
ferent thicknesses  of  coverings.  The  previous  work  done  on 
measuring  the  loss  through  15  samples  of  magnesia  furnished 
the  necessary  data  for  calculating  the  loss  in  heat  units.  After 
the  heat  loss  was  determined,  it  was  necessary  to  convert  the 
loss  into  dollars  and  cents.  The  assumptions  used  in  making 
this  conversion  were  that  the  cost  of  coal  is  75  per  cent  of  the 
cost  of  steam,  that  1  lb.  of  coal  as  burned  will  evaporate  7 
lb.  of  water  from  and  at  212  deg.  fahr.,  and  that  each  pound 
of  steam  contains  1000  B.t.u.  above  the  feedwater  tempera- 
ture. The  value  of  the  heat  losses  was  calculated  for  seven 
sizes  of  pipes,  five  temperature  differences  between  pipe  and 
air,  and  four  different  costs  of  heat,  both  on  the  basis  of  a 
known  cost  per  million  B.t.u.  and  on  a  cost  per  ton  of  coal 
and  the  average  conditions  of  steam  generation  given  above. 
By  making  these  calculations  both  ways,  the  results  are  ap- 
plicable to  plants  where  the  steam  costs  are  accurately  known 
as  well  as  to  those  where  accurate  records  are  not  kept. 


By  combining  the  fixed  cost  and  the  heat  losses  per  square 
foot  per  year,  the  total  operating  expenses  were  obtained. 
Once  these  are  obtained,  it  is  simply  a  matter  of  picking  thot 
thickness  which  gives  the  minimum  annual  operating  expenses 
to  obtain  the  proper  covering  to  use.  It  is  evident  that  the 
thickness  which  gives  the  minimum  operating  expense  also 

TABLE   3     COAL   SAVED    BY   8.5   PER  CENT   MAGNESIA    COVERING 
1   IN.  THICK 


Steam  Pressure 


Steam  temperature,  deg.  fahr. 

B.t.u.  loss  per  hr.  per  sq.  ft. 
bare  pipe 

B.t.u.  loss  per  hr.  per  sq.  ft.  of 
pipe  covered  with  85  per 
cent  magnesia 

B.t.u.  saved  per  hr.  per  sq.  ft. 

I  by  covering  pipe  with  So 
per  cent  magnesia 

Tons  (2240  lb.)  coal  saved  per 
10,000  sq.  ft.  per  year  of 
8760  hr.  by  pipe  covered 
with  85  per  cent  magnesia . 

Cars  of  coal  saved  per  year, 
as  above,  at  40  tons  per  car 


Satu- 
rated 

5 
Lb. 


Satu- 
rated 
10 
Lb. 


228 
367 

69 

298 

1190 
30 


240 
409 

76 

333 

1330 
36 


Satu- 
rated 
50 
Lb. 


Satu- 
rated 
100 
Lb. 


298 
625 

105 

510 

2080 
52 


Satu- 
rated 
150 
Lb. 


338 

802 

126 
676 

2700 
68 


366 
937 

142 

795 

3180 
80 


Satu- 
rated 
200 
Lb. 


388 
1058 

153 

905 

3620 
90 


200 

Lb. 
Pres- 
sure 
with 
100 
Deg. 
Super- 
heat 


488 
1735 

210 

1525 

5650 
140 


Coal  efficiency  taken  at  14,000  B.t.u.  per  lb.  with  boiler  efficiency  at  70  per 


TABLE  4     MONTHLY  COAL  SAVING,  IN  DOLLARS  AND  CENTS,  BY 
THE  USE  OF  85  PER  CENT  MAGNESIA  PIPE  COVERING,  STAND- 
ARD THICKNESS,  PER  100  LINEAL  FT.  OF  STEAM  PIPES 


200  Lb. 

Size  of 

5  Lb. 

10  Lb. 

50  Lb. 

100  Lb. 

150  Lb. 

200  Lb. 

Steam 

Pipe, 

Steam 

Steam 

Steam 

Steam 

Steam 

Steam 

Pres- 

Inches 

Pres- 

Pres- 

Pres- 

Pres- 

Pres- 

Pres- 

sure, 

sure 

sure 

sure 

sure 

sure 

sure 

100* 
Super- 
heat 

M 

1.44 

1.58 

2.20 

3.28 

3.66 

4.11 

6.80 

5i 

1.72 

1.89 

2.87 

3.70 

4.26 

4.89 

8.03 

1 

2.11 

2.30 

3.56 

4.80 

5.35 

6.04 

10.00 

IK 

2.52 

2.74 

4.22 

5.52 

6.50 

7.25 

12.20 

m 

2.86 

3.10 

4.73 

6.14 

7.29 

8.17 

13.70 

2 

3.53 

3.74 

5.86 

7.63 

8.93 

10.11 

16.80 

2H 

4.25 

4.39 

6.95 

9.07 

10.55 

11.90 

19.90 

3 

5.00 

5.33 

8.30 

10.90 

12.60 

14.30 

23.82 

3K 

5.72 

6.22 

9.60 

12.40 

14.40 

16.32 

27.23 

4 

6.50 

7.06 

10.60 

14.05 

16.40 

18.40 

30.85 

iH 

7.30 

7.69 

11.80 

15.35 

17.92 

20.25 

34.00 

5 

7.97 

8.64 

13.16 

17.20 

20.00 

22.72 

38.00 

6 

9.36 

10.15 

15.60 

20.38 

23.82 

26.88 

44.90 

7 

10.90 

11.70 

18.38 

23.68 

27.60 

30.80 

52.00 

8 

12.26 

13.22 

20.40 

26.60 

31.20 

34.90 

58.55 

9 

13.80 

14.70 

22.70 

29.00 

34.52 

38.61 

64.80 

10 

15.08 

16.33 

25.00 

32.70 

38.40 

43.08 

72.40 

Flat  surface, 

area      100 

sq.  ft,,  IK 

in.  thick. . . 

5.26 

5.67 

8.80 

11.50 

13.48 

15.12 

25.44 

These  savings  are  based  on  pipes  carrying  steam  for  24  hours  per  day  and  30 
days  per  month.    Coal  is  figured  at  S5  per  ton,  delivered. 

gives  the  maximum  net  saving,  as  the  loss  from  bare  pipe  is  a 
constant  under  given  conditions  and  the  net  saving  is  the  dif- 
ference between  the  operating  expense  and  the  loss  from  bare 
pipe. 
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Selection  of  Coverings  to  Give  Lowest  Operating  Expense 

The  way  in  which  the  covering  which  gave  the  lowest  opei- 
ating  expense  was  chosen  was  to  plot  curves  of  the  type  shown 
in  Fig.  8  for  the  total  operating  expense  for  five  different 
thicknesses.  By  selecting  the  thickness  corresponding  to  the 
lowest  point  on  each  curve,  the  proper  thickness  of  covering 
to  use  for  the  temperature  difference  corresponding  to  that 
curve  was  obtained.  One  set  of  these  curves  was  plotted  for 
each  size  of  pipe  at  each  of  four  different  steam  costs.  From 
this  set  the  thickness  curves  given  in  Fig.  9  were  derived  and 
from  these  Table  2,  showing  the  proper  thickness  in  relation 
to  coal  cost  per  ton,  was  obtained  by  making  the  assumption 
previously  explained.  From  these  curves  and  tables,  the 
proper  thickness  to  use  in  order  to  obtain  the  maximum  net 
saving  under  any  condition  may  easily  be  determined. 

The  saving  in  coal  tonnage  and  car  capacity  accomplished 
by  applying  1-in. -thick  coverings  to  3-in.  pipe  is  shown  in 
Table  3.  In  Table  4  the  saving  is  expressed  in  dollars  and 
cents  per  hundred  lineal  ft.  of  pipe  per  month  when  covered 
with  "  standard  "  thickness  coverings  and  where  coal  costs  $5 
per  ton.  In  this  case  the  saving  varies  from  $1.44  for  100 
ft.  of  1/2-1"-  pipe  at  5  lb.  pressure  to  $72.40  for  100  ft.  of 
lO-in.  pipe  at  200  lb.  pressure  and  a  superheat  of  100  deg. 
fahr. 


Tests  of  Boilers  With  and  Without  Coverings 

In  order  that  the  results  of  the  laboratory  tests  might  be 
checked  on  a  larger  scale,  several  practical  tests  were  made. 
The  first  and  most  important  of  these  was  a  boiler  test  made 
in  a  mine  plant  at  Bruceton,  Pa.,  where  there  were  two  boilers 
of  80  and  60  hp.,  locomotive  type,  having  675  sq.  ft.  of 
exposed  surface.  The  tests  covered  a  period  of  24  hours. 
Conditions  of  load,  etc.,  were  practically  the  same  during  both 
tests.  During  the  first  test  while  the  boilers  were  uncovered, 
10,784  lb.  of  coal  was  burned  to  evaporate  58,000  lb.  of  water. 
In  the  second  test,  after  the  boilers  had  been  covered  with  2  in. 
of  85  per  cent  magnesia  blocks  and  plastic,  9296  lb.  of  coal 
was  burned  to  evaporate  59,500  lb.  of  water,  or  1500  lb.  more 
water  evaporated  with  1488  lb.  less  of  coal  burned.  If  cal- 
culated for  an  equal  evaporation  of  water,  the  saving  in  coal 
would  be  1700  lb.  per  day.  The  calculated  saving  based  on 
the  laboratory  experiments  was  between  1400  and  1500  lb. 
per  daj'.  This  saving  amounts  to  15  per  cent  of  the  coal 
burned  due  to  covering  the  boiler  alone,  as  the  pipe  lines  were 
not  included  in  the  test.  ( The  results  of  this  test  were  reported 
in  detail  at  the  June  meeting  of  the  A.S.M.E.  at  Worcester.) 

It  is  hoped  that  the  data  here  presented  will  be  of  assistance 
to  engineers  and  will  help  in  the  conservation  of  the  resources 
of  our  country. 
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THE  two  principal  sources  of  power  for  industrial  pur- 
poses at  this  time  are  steam  and  water-power  plants 
owned  and  operated  by  the  industry,  the  so-caUed  iso- 
lated plant;  or  the  purchased  electric  current  from  the  public- 
service  power  companies,  the  so-called  central  plant  or  system. 
The  principal  points  which  must  be  considered  when  provi- 
sions for  a  power  supply  for  an  industrial  plant  are  to  be 
made  are  reliabiUty  and  cost.  The  relative  importance  of 
these  two  items  is  in  the  order  stated  and  for  many  plants  the 
last  item  is  comparatively  unimportant. 

Conservation  of  fuel,  which  until  recently  received  consid- 
eration only  as  a  part  of  the  cost  of  power,  is  now  an  impor- 
tant factor  frpm  a  standpoint  of  reliability  also.  Within  the 
last  year  it  has  become  apparent  that  the  important  thing  is 
to  have  power,  no  matter  from  what  source;  and  within  very 
wide  limits,  no  matter  at  what  cost. 

Reliability 

The  proportionate  cost  of  power  to  the  total  cost  of  the 
commodity  produced  for  sale  in  most  industrial  plants  is  below 
5  per  cent ;  and,  as  already  stated,  reliability  is  of  much  greater 
importance  than  cost  when  considering  the  supply  of  power 
for  such  plants.  An  analysis  of  any  power  situation  should 
therefore  first  consider  the  relative  reliability  of  the  various 
sources  of  power. 

When  considering  reliability,  our  first  thought  is  generally 
related  to  shutdowns.     The  loss  due  to  complete  failure  of 
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power  supply,  when  translated  into  dollars  per  hour  or  other 
time  interval,  is  one  of  the  uncertain  quantities  which  makes 
the  question  of  reliability  so  diflftcult  of  solution.  This  loss  is 
subject  to  determination  if  we  make  certain  assumptions. 
For  instance,  if  we  have  a  plant  that  operates  continuously, 
the  loss  due  to  a  shutdown  can  be  directly  calculated  in  terms 
of  average  profit,  plus  idle-labor  cost,  plus  spoiled  stock  in 
process,  plus  fixed  charges.  As  most  plants  do  not  operate 
continuously,  the  time  lost  during  shutdowns  can  generally 
be  made  up,  at  least  to  some  extent,  and  the  loss  may  be  re- 
duced to  the  cost  of  labor  only  if  the  nature  of  the  industry 
is  such  that  stock  in  process  will  not  spoil. 

Relative  Reliability 

Relative  reliabihty  is  also  somewhat  indeterminate,  but 
there  are  certain  factors  which  have  an  important  bearing  on 
the  subject.  Ignoring  the  question  of  shortage  of  fuel,  which 
it  is  hoped  is  only  a  temporary  problem,  and  assuming  equal 
reliability  of  plant,  steam  power  is  more  reliable  than  water 
power,  excepting  certain  noteworthy  eases.  The  chief  sources 
of  unreliability  of  water  powers  are  variability  of  streamflow, 
ice  troubles  and  floods.  In  most  cases  water  power  must  be 
supplemented  to  some  extent  by  auxiliary  steam  or  other 
source  of  power  to  make  it  equally  as  reliable  as  steam 
power  alone. 

Relative  reliability  as  between  the  power  obtained  from 
the  isolated  plant  and  that  obtained  from  a  central  plant  or 
system  depends  upon  the  following  principal  factors:  (1)  Size 
of  plant;  (2)  reserve  capacity;   (3)  quality;   (4)  transmission. 

Size  of  Plant.  Unless  the  central  plant  is  several  times  the 
size  of  an  isolated  plant  of  500  kw.  or  greater  capacity,  it 
would  be  unusual  to  obtain  gi-eater  reliability  because  of  the 
faetoi-s  which  are  generally  considered  as  having  a  tendencv 
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to  promote  reliability  merely  on  account  of  size.  Such  factors 
are — design,  quality  of  supervision,  equipment,  location,  etc. 

The  average  1000-kw.  isolated  plant  does  not  receive  the 
attention  in  design,  supervision,  etc.,  that  the  average  10,000- 
kw.  plant  receives,  but  it  would  be  a  mistake  to  assume  from 
this  that  all  small  plants  are  poorly  designed  or  supervised  or 
that  there  are  no  10,000-kw.  plants  which  are  not  poorly  de- 
signed or  supervised. 

Reserve  Capacity.  An  isolated  plant  can  be  said  to  be 
thoroughly  reliable  if  it  has  an  installation  such  that  any  one 
unit,  as,  for  instance,  prime  mover,  boiler,  pump,  etc.,  can  be 
idle  and  the  plant  still  carry  the  entire  load.  Such  a  plant 
might  consist  of  two  complete  power  units,  each  capable  of 
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Fig.   1     Approximate  Cost  of   Steam   Power  from  500-Kw. 
Isolated  Plakt  Runni.ng  2700  Hr.  Yearlt 

carrying  the  entire  load,  and  a  spare  boiler,  or  three  power 
units,  any  two  of  which  could  carry  the  entire  load  if  operated 
at  some  overload,  and  a  spare  boiler. 

A  central  plant  to  have  equal  reliability  as  to  reserve 
capacity  must  be  able  to  carry  its  peak  load  at  some  overload 
on  about  75  per  cent  of  its  rated  capacity,  depending  to  some 
extent  on  the  number  and  size  of  units  installed.  If  the  iso- 
lated plant  operates  only  nine  or  ten  hours  a  day  and  is  usually 
shut  down  over  Sunday,  it  can  get  along  with  less  reserve 
capacity  than  the  central  plant  operating  continuously,  as 
there  are  more  opportunities  to  make  extensive  examinations 
and  repairs. 

Quality.  When  speaking  of  quality  of  power,  we  refer  to 
those  characteristics  which  affect  the  speed  and  efficiency  of 
the  motors,  such  as  speed  variation  and  voltage  regulation. 
These  chai'acteristics  of  power  also  affect  both  the  quality 
and  quantity  of  the  product  of  many  industries. 

Speed  variation  is  apt  to  be  less  in  the  average  central 
plant,  due  to  the  larger  amount  of  connected  load  and  its 
diversity.  Motors  which  are  large  compared  with  the  total 
load  and  which  carry  a  variable  load  are  a  source  of  poor- 
speed  regulation,  whether  connected  to  the  isolated  or  central 
plant.  Better  voltage  regulation  is  usually  obtained  from  the 
isolated  plant  because  of  the  absence  of  transmission  lines. 

Transmission.  The  one  great  weakness  of  central-plant 
power  service  is  the  necessary  transmission.  Even  if  the 
transmission  is  of  the  best  and  thoroughly  protected  by  plac- 


ing it  in  underground  conduits  or  otherwise,  it  is  always  a 
source  of  possible  trouble  with  which  the  isolated  plant  does 
not  have  to  contend. 

Under  favorable  conditions,  this  element  of  unreliability 
may  be  almost  negligible,  but  more  often,  especially  with  long 
overhead  transmission,  it  is  the  greatest  source  of  shutdowns 
and  poor  voltage  regulation  in  the  present  state  of  the  art 
of  power  generation  and  use.  It  affects  those  industries  most 
which  are  liable  to  have  stock  in  process  spoiled,  due  to  shut- 
downs, or  which  produce  a  poorer  grade  of  material  on  ac- 
count of  ununiformity. 

Situations 

It  is  possible  to  define  a  number  of  fairly  common  situations 
of  power  supply  for  industrial  plants  and  to  determine  cer- 
tain limits  that  it  is  well  to  keep  in  mind  when  making  a 
comparison  in  which  reliability,  cost,  conservation  and  policy 
are  aU  considered. 

An  attempt  is  made  in  the  following  to  outline  a  few  such 
situations  and  in  doing  so  only  demands  of  power  of  500  kw. 
or  more  are  considered  and  these  entirely  in  the  form  of 
electrical  energy. 

Situation  A.    An  Industrial  Plant  Which  Has  No  Water  Power 
and  No  Demand  for  Exhaust  Steam  or  Hot  Water. 

If  a  reliable  central  plant  having  several  times  the  capacity 
required  for  the  industry  in  question  existed  within  reach  it 
would  ordinai'ily  be  policy  to  purchase  power  even  at  some 
increase  in  cost  over  what  the  power  could  be  produced  for  in 
an  isolated  plant.  It  may  be  assumed  that  the  money  which 
must  otherwise  be  invested  in  a  power  plant  would  bring  addi- 


4.00  500  600  7.00  aOO  9  00 

CO&f-  of  Cool  per  Ton  erf  2000   Lb.,  DoHors. 

Fig.    2     Approximate    Cost   of    Steam    Power   from    500-Kw. 
Isolated  Plant  Running  S760  Hr.  Yearly 

tional  profit  to  the  industry  if  invested  in  manufacturing  ma- 
cliinei-y,  buildings  or  supplies.  The  management  of  the 
industry  could  be  more  specialized  and  conservation  of  fuel 
should  also  be  a  result. 

The  accompanying  diagrams,  Figs.  1  to  4,  give  the  approxi- 
mate cost  of  steam  power  from  small  isolated  plants  under 
various  conditions  and  form  a  basis  to  determine  the  rate  which 
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it  would  be  policy  to  pay  for  purchased  power,  taking  all 
things  into  consideration.  The  load  factor  in  the  diagrams  is 
based  on  the  number  of  hours  the  plant  is  in  operation. 
[Additional  diagram  for  plants  up  to  5000  kw.  capacity  are 
given  in  the  complete  paper,  which  is  available  in  pamphlet 
form. — Editor.] 

Situation  B.    An  Industrial  Plant  Which  Has  a  Water  Power 

of  Ample  Capacity  to  Carry  the  Entire  Load  a  Portion  of 

the  Time  But  Must  Have  Auxiliary  Power  in  Some  Form 

During  Low-Water  Periods  and  Has  No  Use  for  Exhaust 

Steam  or  Hot  Water. 

The  cost  of  the  auxiliary  power  other  than  cost  of  fuel  and 

plant  depends  largely  upon  the  following: 

a  Extreme-minimum  stream  flow,  which  determines  the  size 

of  auxiliary  plant  required. 
6  Variation  of  stream  flow  throughout  the  year,  which  de- 
termines the  number  of  times  the  auxiliary  plant  must 
be  started. 
c  Pondage  available,  which  determines  the   uniformity  of 
demand  on  the  au\iliary  plant  when  in  operation  and 
the  amount  of  banking  of  fires. 
d  Completeness  of  water-power  development,  which  deter- 
mines the  proportion  of  the  total  load  to  be  obtained 
from  the  auxiliary  plant. 
e  Proximity  of  water  power  to  auxiliary  plant,  which  de- 
termines the  cost  of  attendance. 

Situation  C.    An  Industrial  Plant  Which  Has  a  Small  Water 

Power,  of  Insufficient  Capacity  to  Carry  the  Entire  Load 

at  Any  Time,  and  Has  No  Use  for  Either  Exhaust  Steam 

or  Hot  Water. 

Many  industries  were  started  at  a  time  when  steam  power 
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power,  and  in  many  cases  the  water  power  soon  became  a  very 
smaO  portion  of  the  total  power  required.  Very  few  of  these 
small  water  powers  were  abandoned  where  the  industry  itself 
prospered,  although  in  many  cases  they  would  be  found  to 
operate  at  a  loss  if  all  proper  charges  were  made  against  them. 
With  others  the  use  of  water  for  condensing  and  manufactur- 
ing purposes  required  the  maintenance  of  dams,  ponds  and 
other  structures,  which  made  it  possible  to  consider  a  large 
portion  or  all  of  the  fixed  charges  against  such  structures  as 
properly  chargeable  to  other  parts  of  the  industry  than  water 
power,  thus  again  making  the  water  power  a  profitable  source 
of  power. 

Electrical  transmission  of  power  has  made  it  possible  to 
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Fig.  3    Approximate  Cost  of  Steam  Poweb  from  1000-Kw. 
Isolated   Plant  Running  2700  Hb.   Yeably 

was  ineflScient  and  costly  and  when  the  demand  for  large  and 
constant  sources  of  power  was  not  so  important  as  at  present. 
This  naturally  led  them  to  locate  where  water  power  could 
be  developed  at  small  cost  and  which  would  serve  all  their 
purposes  for  the  time  being.  Most  of  these  industries  which 
proved  successful  soon  required  larger  and  more  constant 
sources  of  power  than  could  be  obtained  from  their  local  water 
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Fig.  4     Approximate  Cost  of  Steam  Poweb  from  1000-Kw. 
Isolated  Plant  Running  S760  Hr.  Yearly 

utilize  many  of  these  small  water  powers  more  fully,  and  in 
some  industrias  where  there  often  is  necessity  for  overtime, 
night  and  Sunday  work  in  some  departments  a  small  water 
power  is  valuable  to  cany  such  loads  when  it  would  otherwise 
have  to  be  carried  by  a  steam  plant  at  inefficient  part  load  and 
at  considerable  cost  in  attendance. 

Such  water  powers  may  be  the  means  of  completing  stock 
in  process  at  a  vital  time,  or  of  filling  valuable  orders,  or 
keeping  together  at  least  a  small  part  of  an  organization  when 
other  sources  of  power  fail. 

Unfortunately,  measured  in  the  light  of  improvement  in  the 
art  of  hydroelectric  development  in  recent  years,  most  of  the 
existing  small  water  powers  and  many  larger  ones  are  ex- 
tremely inefiScieut.  One  of  the  greatest  sources  of  fuel  con- 
servation exists  in  the  redevelopment  of  water  powers  elec- 
trically and  efficiently.  Twenty  to  thirty  per  cent  more  power 
can  frequently  be  obtained  from  the  same  amount  of  water 
and  to  this  must  be  added  the  saving  due  to  electrical  trans- 
mission and  the  saving  in  wasted  water  on  account  of  the  more 
flexible  use  of  the  power. 

It  is  evident  from  the  foregoing  that  the  value  of  these  small 
water  powers  can  no  longer  be  determined  from  a  purely  in- 
vestment standpoint,  in  which  the  cost  of  a  certain  number 
of  kilowatt-hours  produced  by  the  water  or  by  water  and 
steam  is  compared  with  the  cost  of  obtaining  the  same  number 
of  kilowatt-hours  from  a  straight  steam  plant  or  from  pur- 
chased power.  The  problem  is  more  complex  and  must  include 
power  reliability  and  fuel  conservation. 

The  cost  of  the  power  required  by  an  industry  other  than 
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that  obtained  from  its  own  water  power  in  a  situation  of  this 
kind  is  largely  governed  by  the  same  limitations  that  ha\e 
been  mentioned  under  the  previous  situation.  If  such  addi- 
tional power  is  obtained  from  a  steam  plant,  supplementary  to 
the  water  power  or  to  which  the  water  power  may  be  supple- 
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of  the  Low-Phessube   Steam  Available 
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Fig.   6    Approximate    Cost    op    Steam    Power   from    500-Kw. 

Plant  Running  2700  Hb.  Yearly  and  Using  50  Per  Cent 

of  the  Low-Pressure  Steam  Available 

mentary,  the  size  of  the  steam  plant  depends  upon  the  extreme 
minimum  water  power  available.  The  load  factor  on  the  steam 
plant  depends  upon  the  amount  of  water  power  available  and 
to  some  extent  upon  the  use  made  of  it.  Pondage,  if  wisely 
used,  will  decrease  the  size  of  the  steam  plant  required  and 
increase  the  load  factor  under  which  it  operates. 


There  is  a  large  field  for  fuel  conservation  in  connection 
with  water  powers,  attached  to  industries  which  operate  for 
only  2700  to  3000  hr.  annually.  Either  reciprocal  relations 
should  be  worked  out  between  such  plants  and  central  plants 
or  the  central  plants  should  lease  the  water  powers  and 
furnish  the  lessor  with  the  power  required  at  a  proper  cost. 
The  lessor  could  furnish  the  attendance  at  very  small  cost  in 
most  cases. 

Situation  D.     An   Industrial  Plant    Which   Requires   All   or 
More  than  All  of  the  Heat  Which  Can  Be  Made  Available 
from  a  Steam-Power  Plant  in  the  Form  of  Either  Low- 
Pressure  Steam  or  Hot  Water  or  Both. 
Occasionally  an  industry  is  found  where  conditions  are  such, 
or  the  processes  of  manufactui'e  can  be  arranged  to  be  such, 
that  the  practicable  supply  of  low-pressure  steam  can  all  be 
used.     The  demand  need  not  necessarily  be  the  same  as  the 
supply  as  long  as  it  is  always  larger,  as  the  additional  supply 
can  easily  be  obtained  from  the  boilers  by  means  of  an  auto- 
matic  differential   reducing   valve   connected   in   between   the 
high-  and  low-pressure  steam  mains. 

As  nearly  all  industries  require  some  high-pressure  steam 
for  certain  processes,  all  steam  is  generally  made  at  high 
pressure  and  the  pressure  reduced  by  means  of  reducing 
valves.  It  is  evident  that  the  steam-power  cost  in  such  a  ease 
may  be  comparable  to  the  cost  of  water  power  obtained  from 
a  plant  where  there  are  no  water  charges,  provided  the  first 
cost  of  the  plant  is  about  the  same.  It  should  be  noted  that 
the  cost  of  the  steam-producing  part  of  the  steam-power  plant 
in  such  a  case  is  not  chai'geable  to  power,  as  it  would  be  re- 
quired in  any  ease. 

Situation  E.     An  Industrial  Plant  Which  Can   Use  Only  a 
Portion  of  the  Heat  Which  Could  Be  Made  Available  if 
All  Power  Required  Were  Made  By  a  Steam-Power  Plant. 
This  is  a  common  situation.     Very  often  the  total  heat  re- 
quired for  manufacturing  purposes  is  in  excess  of  that  which 
could  be  made  available  from  the  prime  movers,  but  either 
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Fig.    7     Approximate    Cost   of    Steam    Power   from    500-Kw. 

Plant  Running  2700  He.  Yearly  and  Using  100  Per  Cent 

of  the  Low-Pressure  Steam  Available 

the  demand  or  supply,  or  both,  are  variable  and  the  situation 
cannot  be  developed  to  maximum  efficiency.  In  other  cases 
only  a  portion  of  the  heat  available  is  required,  which  may 
vary  all  the  way  from  the  plant  which  has  use  for  exhaust 
steam  only  for  a  few  months  a  year  for  building-heating  pur- 
poses, which  may  be  as  low  as  2.5  per  cent  of  the  total,  to  the 
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plant  which  would  properly  come  under  the  preceding  situa- 
tion. 

Many  combinations  of  prime  mover  and  accessories  are  pos- 
sible to  best  develop  a  given  set  of  conditions,  among  which 
are  the  following: 
a    Simple  non-condensing  engine  or  turbine,  where  the  ex- 
haust is  used  either  entirely  as  low-pressure  steam  or 
partially  for  heating  water. 
b    Compound  condensing  engine,  where  low-pressure  steam 
is  obtained  from  a  receiver  between  the  high-  and  low- 
pressure  cylinders  and  where  required  hot  water  may 
be  obtained  from  the  copdenser  for  purposes  for  which 
it  may  be  suitable. 
c    Condensing  steam  turbine  of  the  extraction  or  bleeder 
type,  where  a  portion  of  the  steam  is  extracted  near 
the  low-pressure  end  of  the  turbine.    This  low-pressure 
steam  may  be  partially  used  to  heat  water  or  hot  water 
may  be  obtained  directly  from  the  condenser.     Where 
conditions  warrant  it,  the  condenser  may  be  operated 
so  that  it  will  be  really  a  heater  rather  than  a  condenser 
a  great  part  of  the  time,  heating  water  to  suit  the  de- 
mand by  varying  the  amount  of  condensing  water  at  a 
sacrifice  of  vacuum  on  the  turbine. 
Figs.  5  to  10  are  diagrams  giving  the  approximate  cost  of 
steam  power  from  plants  of  500  kw.  and  1000  kw.  capacity 
operated  under  vai'ious  conditions  as  to  load  factor  and  using 
25,  50  and  100  per  cent  of  the  low-pressure  steam  available 
from  the  prime  movers.     When  making  comparisons  between 
cost  of  power  as  given  in  these  diagrams  and  those  given  in 
Figs.   1   to  4  for  straight  condensing  steam  plants,   proper 
allowance  should  be  made  for  the  cost  of  that  portion  of  the 
boOer  plant  which  is  not  chargeable  to  making  power. 

There  would  be  an  opportunity  for  coal  conservation  as 
well  as  for  financial  gain  in  many  situations  of  this  kind,  if 
the  central  plants  would  take  over  the  isolated  plants  of  such 
industries  and  tie  them  in  with  their  distribution  systems, 
operating  them  to  the  best  advantage  of  all  concerned.    Efforts 
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Fig.  8    Approximate  Cost  of  Steam  Powee  from   1000-Kw. 

Plant  Running  2700  He.  Yearly  and  Using  100  Per  Cent 

OF  the  Low-Peessure  Steam  Available 

leading  to  such  arrangements  would  seem  to  lead  to  better 
results  than  those  which  are  aimed  at  shutting  down  isolated 
plants  entirely.  A  common  complaint  coming  from  many 
industries  is  that  they  are  burning  nearly  or  quite  as  much 
coal  since  shutting  down  their  steam-power  plants  and  pur- 
chasing power  as  they  did  when  running  with  steam. 

In  large  industrial  plants  which  cover  much  ground,  the 


expense  connected  with  the  installation  of  low-pressure  steam 
piping  of  sufficient  size  to  carry  the  required  amount  of  steam 
without  excessive  pressure  drop  and  the  loss  of  heat  by  radia- 
tion and  condensation  will  sometimes  be  such  that  the  use  of 
low-pressure  steam  will  not  be  warranted  if  it  is  to  be  sup- 
plied from  a  single  steam  plant.  In  such  a  case  it  is  gen- 
erally  cheaper  to   use  high-pressure  steam  for  at  least  the 
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more  remote  parts  of  the  industry  and  sometimes  for  all  and 

obtain  the  power  required  from  a  plant  operating  as  a  straight 

condensing  plant  or  by  purchase  from  a  central  plant. 

Situation  F.    An  Industrial  Plant  Which  Has  a  Water  Power 

of  Ample  Capacity  to  Carry  the  Entire  Load  a  Portion 

of  the  Time,  But  Must  Have  Auxiliary  Power  in  Sotne 

Form   During    Low-Water   Periods   and    Could   Use   All 
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Heat  Which  Would  Be  Available  from  a  Steam-Power 
Plant. 
To  the  cost  of  the  water-power  development  must  be  added 
the  cost  of  the  necessary  auxihary  plant  to  carry  a  portion 
of  the  load  during  low-water  periods,  ice  troubles,  backwater, 
etc.  The  cost  of  the  power  is  then  the  total  of  the  flsed 
charges,  attendance  and  supplies  for  both  the  water  power 
and  auxiliary  plant,  plus  the  net  cost  of  the  power  produced 
by  the  auxiliary  plant.  The  size  of  the  auxiliary  plant  and 
the  extent  of  its  output  would  depend  upon  the  factors  already 
discussed  under  Situation  B.  The  only  conservation  of  fuel 
would  result  from  the  difference  in  saving  in  the  10  to  2U 
per  cent  heat  loss  by  radiation  in  producing  the  by-product 
steam  power  from  the  continuously  operating  steam  plant  and 
the  auxiliary  plant.  The  problem  under  this  situation  is 
generally  to  arrive  at  the  cost  of  investment  which  would  be 
warranted  to  develop  a  water  power. 

Situation  G.    An  Industrial  Plant  Which  Has  a  Water  Power 
of  Ample  Capacity  to  Carry  the  Entire  Load  a  Portion  of 
the  Time,  But  Must  Have  Auxiliary  Power  in  Some  Form 
During  Low-Water  Periods  and  Could  Use  Only  a  Portion 
of  the  Heat  Which  Would  Be  Available  from  a  Steam- 
Power  Plant. 
This  situation  presents  practically  the  same  problem  as  the 
preceding  one.    The  expenditure  on  water  power  which  could 
be  made  to  arrive  at  the  same  yearly  cost  of  power  as  that 
made  with  a  steam  plant  alone,  would  depend  upon  the  extent 
of  use  of  low-pressure  steam  and  hot  water  and  the  auxiliary 
plant  cost  and  power  required  from  it. 

In  the  case  of  large  industries  where  the  distribution  of 
low-pressure  steam  is  expensive,  the  auxiliary  plant  can  some- 
times be  located  near  the  point  of  greatest  use  of  low-pressure 
steam  and  the  balance  of  manufacturing  and  heating  steam 
distributed  at  high  pressure.  Hot  water  can  more  easily  be 
distributed  over  large  areas  than  low-pressure  steam.  Very 
often  the  question  of  condensing-water  supply  and  coal  de- 
livery will  dictate  the  location  of  the  auxiliary  plant,  with  the 
result  that  all  manufacturing  and  heating  steam  is  dis- 
tributed at  high  pressure. 

Situation  H.    An  Industrial  Plant  Which  Has  a  Small  Water 

Power,  of  Insufficient  Capacity  to  Carry  the  Entire  Load 

at  Any  Time,  and  Which  Would  Have  Use  for  All  Heat 

Made  Available  By  a  Steam-Power  Plant  at  All  Times. 

Most  small  water  powers  operating  under  the  above  con- 


ditions would  show  a  loss  if  all  proper  charges  were  made 
against  them.  The  probability  of  making  a  water  power  of 
this  kind  pay  for  itself  lies  in  its  possible  operation  for  over- 
time work  and  in  carrying  a  part  of  the  load  in  case  of  break- 
down of  the  steam  plant  or  in  case  of  shortage  of  fuel. 

A  pond  of  some  size  and  electrical  development  increase  the 
possibilities  of  advantageous  use  of  such  small  water  powers 
under  the  above  situation. 

Conservation  of  fuel  would  result  from  the  use  of  the  water 
power  for  overtime  work,  if  the  steam  plant  could  be  com- 
pletely shut  down  during  such  times. 

Conclusions 

Reliability  of  power  supply  is  of  much  greater  importance 
to  the  average  industry  than  the  cost  of  power.  If  the  cost 
of  power  were  doubled,  it  would  be  hardly  noticed  on  the 
balance  sheet  of  many  industries,  but  shutdowns  and  speed 
drop  or  vai-iation  of  speed  may  make  a  decided  difference. 

Cost  and  reliability  being  nearly  equal,  it  would  ordinarily 
be  policy  to  purchase  power  where  available.  If  the  central 
plant  from  which  the  power  is  purchased  is  relatively  large 
and  has  a  fair  load  factor,  this  would  tend  toward  fuel  con- 
ser\'ation. 

Where  an  industiy  requires  considerable  heat  for  manu- 
facturing and  heating  purposes,  power  can  generally  be  made 
cheaper  than  it  can  be  purchased,  and  fuel  would  also  be 
saved  by  making  rather  than  purchasing  power  in  such  a  ease. 

Water  power  owned  by  an  industry  in  many  cases  bears 
the  same  relation  to  it  as  does  purchased  power.  If  it  is 
located  at  the  industry  it  is  often  a  form  of  reliability  insur- 
ance to  maintain  a  water  power,  even  if  there  is  no  apparent 
saving  due  to  its  use. 

Water  powers  that  save  coal  should  be  maintained  in  any 
case,  and  there  is  a  splendid  opportunity  to  save  fuel  by  re- 
development of  inefficient  water  powers. 

There  exists  a  field  for  fuel  conservation  and  financial  gain 
for  both  central  plant  and  industry,  in  the  possibility  of 
isolated-plant  operation  by  the  former. 

In  the  ease  of  water  powers  owned  by  industries  running 
only  eight  to  nine  hours  a  day,  the  saving  is  of  decided  im- 
portance. 

Under  certain  conditions  the  saving  which  would  result  from 
central-plant  operation  of  isolated  steam  plants  is  also  con- 
siderable. 


FACTORY  STAIRS  AND  STAIRWAYS 

By  G.  L.  H.  ARNOLD,'  NEW  YORK,  N.  Y. 


IN  the  multi-story  factory,  the  stairway  is  a  detaU  worth 
much  more  than  passing  notice.  Bear  Ln  mind  that  the 
people  above  the  first  floor  are  dependent  on  the  stairs  for 
egress;  that  four  times  daily  the  stairs  are  crowded  by  people 
in  a  hurry;  that  a  large  percentage  of  the  minor  accidents, 
many  of  the  serious  ones,  and  many  panics  happen  on  the 
stairs. 

A  poorly  designed  staii-way  may  be  an  effective  way  to 
spread  fires,  smoke  or  false  alarms  and  is  sure  to  be  a  disturber 
of  the  heating  system.  A  properly  designed  and  located  stair- 
way affords  not  only  a  safe  and  convenient  means  of  entrance 


and  exit  but  also  the  handiest  and  most  effective  vantage  point 
from  which  to  fight  fires  on  the  upper  floors. 

In  solving  the  stairway  problem,  consideration  must  be  given 
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Fig.  1     Safety  Steel  Tread  with  Lead  Plugs 


to:  (1)  number;  (2)  location;  (3)  size;  (4)  type;  (5)  ma- 
terials; (6)  safety  treads;  (7)  proportions;  (8)  landings;  (9) 
handrails;  (10)  enclosures;  (11)  lighting;   (12)  wear. 

1  Number 
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For  presentation  at  the  Annual  Meeting,  New  York,  December  3  to 
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paper  is  here  printed  in  abstract  form  and  advance  copies  of  the  com- 
plete paper  may  be  obtained  by  members  gratis  upon  application.     All       atairwavs  permitted  is  usually  ample.     Perhaps  the  most  usual 
papers  are  subject  to  rertsion.  j     r 


Where  building  codes  are  in  force,  the  minimim  number  of 
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code  requirements  are  one  stairway  plus  one  for  each  5,000 
sq.  ft.  of  lot  area. 

In  cases  where  the  code  provision  is  insufficient,  and  where 
there  is  no  code,  it  is  essential  to  consider:  (a)  safety;  (b) 
capacity;   (c)  convenience. 

Safety.  No  building  over  two  stories  in  height  is  safe  with 
less  than  two  stairways.  A  single  stairway  may,  at  a  critical 
moment,  be  blocked  by  a  temporary  disarrangement  of  stock 
or  fixtures  on  the  floor,  by  repairs  or  by  a  fire. 

Large  floors  require  an  increased  number  of  stairs  even  if 


Fig.  2     Lead  Safety  Tkead  in  Concrete  Stairs 


Fig.  3     Lead  Safety  Tread  in  Concrete  Stairs 

but  few  people  occupy  the  floor.  As  the  distance  of  the  ex- 
treme point  from  the  stairway  increases,  so  do  the  chances  of 
floor  barricades,  rurthermore,  in  case  of  panic,  fire  or  other 
accident,  the  time  required  to  walk  or  carry  an  injured  or 
fainting  person  100  ft.  or  more  may  be  enough  to  produce 
serious  results. 

Two  4-ft.  stairways  for  buildings  having  up  to  20,000  sq.  ft. 
of  floor  area,  with  one  additional  4-ft.  stair  for  each  additional 
10,000  sq.  ft.,  is  the  least  number  that  it  is  prudent  to  use. 

If  the  building  is  liable  to  be  used  for  purposes  which  may 


jjermit  the  occupants  to  be  closely  spaced,  the  number  should 
be  increased  to  two  for  the  flbrst  12,000  sq.  ft.  plus  one  for  each 
additional  6,000  sq.  ft. 

At  least  one  and  preferably  all  of  the  stairways  should  be 
carried  to  the  roof. 

Capacity.  In  densely  populated  buildings  the  number  of 
stairways  must  be  increased  to  prevent  dangerous  overcrowd- 
ing when  all  the  occupants  try  to  leave  at  once.  In  such  cases, 
20  in.  in  width  for  each  one  hundred  persons,  the  Boston  rule 
for  theater  exits,  is  high,  and  10  to  14  in.  would  be  ample. 


Pig.  4     Abrasive  Safety  Nosing  for  Ooncbete  Stairs 


Fig.  5     Alundum  or  Carborundum  Safety  Tread 

Convenience.  Avoiding  the  disturbance  of  discipline  and 
the  loss  of  time  caused  by  the  passage  of  people  through  other 
departments,  especial  arrangements  on  one  or  more  floors,  the 
need  of  accommodating  the  building  to  the  shape  of  the  plot, 
the  location  of  exits,  and  the  advantageous  subdivision  of  floors 
among  different  tenants  or  among  different  departments  of  the 
same  tenant,  may  make  it  desirable  to  increase  the  number. 

No  question  of  convenience  should  be  permitted  to  cause 
stairs  to  be  so  located  that  any  occupant  of  a  factory  would 
be  obliged  to  travel  over  100  ft.  to  reach  an  exit. 
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2   Location 


In  the  matter  of  location,  many  items  should  be  considered. 
Every  stairway  should  communicate  directly  with  an  exit  from 
the  building.  The  stairs  should  be  distributed  with  a  fair 
degree  of  uniformity  and  so  placed  as  to  reduce  as  much  as 
possible  the  maximum  distance  to  be  traversed  to  reach  an 
exit. 

On  each  floor  the  landing  should  be  so  placed  that  lines  of 
men  going  from  shop  to  locker  room,  locker  room  to  stairs, 
and  shop  to  stairs,  should  not  conflict. 

It  is  also  highly  desirable  to  avoid  obstructing  the  foreman's 
view  of  the  room.     When  practicable,  the  separate  tower  or 


Fig.  6    Abbasive  Safety  Tkead 
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FiQ.  7    Nosing  for  Coek  Tbead 


wing  is  the  most  satisfactory  location.  The  locker  and  toilet 
rooms  and  the  elevator  can  be  in  the  tower,  thus  leaving  the 
main  building  clear  of  obstructions  and  giving  the  foreman 
an  unobstructed  view  of  the  room  and  permitting  greater 
freedom  in  the  floor  layout. 

3    Size 

A  clear  width  of  44  in.  to  48  in.  between  handrails  will  allow 
the  passage  of  two  lines  of  people  at  once  and  the  main  stairs 
should  never  be  less  than  this.  If  wider,  the  width  should  be 
in  multiples  of  22  in.  to  24  in.,  the  number  of  handrails  being 
such  that  it  is  never  less  than  44  in.  nor  more  than  48  in. 
between  raUs. 

Where  the  number  of  employees  is  large,  it  is  better  to  in- 
crease the  number  of  4-ft.  stairs  than  to  increase  the  width. 
Even  when  the  number  of  employees  in  a  building  is  large,  only 
one  floor,  as  a  general  thing,  will  be  densely  populated.  This 
crowded  floor  is  as  likely  to  be  at  the  top  as  at  the  bottom. 
Therefore,  it  is  the  usual  practice  to  make  factory  stairways 
of  constant  width  throughout  their  entire  length. 

Occasionally  a  factory  building  must  be  designed  to  ac- 
commodate dense  population  on  two  or  more  floors.  In  this 
case  the  employees  from  the  upper  floors  coming  down  at  the 
full  capacity  of  the  stairways  will  find  the  lower  flights  al- 
ready taxed  to  the  utmost  and  serious  congestion  will  result. 
The  remedy  is  increased  widths  for  the  lower  flights. 

Additional  stairways  from  the  lower  crowded  floors  may  not 
cure  the  trouble  because,  in  the  excitement  of  an  emergency, 
when  free  and  quick  egress  is  most  important,  the  occupants 
of  the  lower  floors  are  likely  to  rush  to  the  busiest  stairway 
and  leave  their  own  special  exit  unused. 

Special  stairs,  not  used  for  general  ingress  and  egress,  may 
be  as  narrow  as  20  in.  in  clear  width ;  they  may  be  steep,  or,  if 
not  much  used,  they  may  have  winders  or  be  spiral. 


4    Type 


Except  for  special  cases  used  by  but  few  people  for  intra- 
department  shortcuts,  spiral  stairs  and  winders  should  never 
be  permitted  in  a  factory.  Straight  runs  alone  are  permissible. 
When  the  story  height  exceeds  9  ft.,  the  flights  should  be  cut 
and  intei-mediate  landings  used.  The  landings  should  be 
rectangular  and  the  flights  should  be  not  less  than  three  risers 
nor  more  than  9  ft.  high. 

The  intermediate  landing  is  of  little  use  if  the  flights  are  in 
line.  A  turn  at  the  landing  serves  to  limit  a  fall.  A  180-deg. 
turn  has  the  further  advantage  of  reducing  the  floor  space 
required.  In  fact,  the  stainvay  of  minimum  floor  area  (bar- 
ring spirals)  has  a  landing  and  a  180-deg.  turn  every  4  ft.  in 
its  height. 

5    MATERIAIyS 

The  factory  stairs  are  usually  of  wood,  cast  iron,  steel  or  steel 
with  wood  tread,  steel  with  cast-iron  tread,  steel  with  stone 
tread,  steel  with  concrete  tread,  or  reinforced  concrete. 

The  wooden  stair  in  multi-story  factories  is  not  good  practice. 
It  is  combustible  and  unsanitary.  In  buildings  of  mill  con- 
struction, however,  especially  the  smaller  ones  when  not  over 
four  stories  in  height,  sprinkled  wood  may  be  acceptable.  The 
wood  must  be  smooth,  closely  jointed,  free  from  beads  and  not 
less  than  2  in.  thick,  making  a  slow-burning  construction.  It 
is  imperative  that  the  wooden  stairs  be  enclosed  in  a  fireproof 
well. 


Fig.  8    Penthouse  fob  Steep   Staibs 

The  saving  in  cost,  however,  over  a  non-combustible  stair- 
way is  not  great  enough  to  warrant  the  risk  except  in  special 
cases.  Cast  iron  and  steel,  while  non-combustible,  are  not  fire- 
proof. Nevertheless,  they  are  permissible  when,  as  it  always 
should  be,  the  stairway  is  in  a  fireproof  enclosure,  since  any 
fire  hot  enough  to  weaken  the  metals  would  render  the  stairway 
impassable. 

Steel  channels  are  more  reliable  for  stringers  and,  except  for 
short  flights,  cheaper  than  cast  iron,  and  are  more  generally 
used.  Risers  are  usually  of  angle  and  steel  plate  or  pressed 
steel.  Treads,  while  usually  of  cast  iron,  are  frequently  of 
checkered  steel  plate,  wood,  slate  or  concrete. 

Cast  iron  and  steel  plate  wear  slippery  and  hence  they  are 
dangerous  and  should  never  be  used  without  some  sort  of 
safety  tread. 
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Wood,  because  of  its  imflammability,  should  not  be  used  ex- 
cept as  a  safety  tread  over  a  solid  sub-tread.  Slate  does  not 
wear  slippery  but  it  is  more  expensive.  It  must  be  backed  up 
by  steel  plate  and  replacements  are  expensive. 

Concrete  as  a  tread  on  steel  stairs  has  no  special  advantage. 
The  steel  plate  under  tread  is  needed  as  it  is  for  wood  or  slate, 
and  to  facilitate  casting  the  steel  is  usually  carried  up  to  form 
a  nosing.  This  is  dangerous.  The  concrete  is  liable  to  crack 
off  or  wear  below  the  top  of  the  steel,  leaving  a  lip  over  which, 
sooner  or  later,  some  one  wUl  trip  and  fall. 

Reinforced  concrete  makes  perhaps  the  most  satisfactory 
stair  if  properly  designed  and  built.  There  should  be  a  good 
fillet  between  tread  and  riser  for  sanitary  reasons,  at  least. 
There  should  be  a  nosing,  which  is  not  difficult  to  cast  if  made 
with  a  large  fillet. 

6  Safety  Treads 

Steel,  cast  iron,  and  concrete  wear  slippery  and  so  become 
dangerous.  Consequently,  some  form  of  safety  tread  must  be 
used.  Safety  treads  are  made  of:  (a)  lead;  (&)  abrasive 
material;  (c)  a  combination  of  the  two ;  (d)  cork;  (e)  wood. 

Lead  Safety  Tread.  The  lead  safety  tread  is  made  by 
inserting  plugs  of  lead  in  pockets  La  a  steel  frame,  Figs.  1, 
2,  3,  the  whole  being  fastened  to  the  tread  proper  by  screws. 
This  of  course  wears  more  rapidly  than  cast  iron  or  steel  but 
does  not  become  slippery  and  has  no  affinity  for  ice  or  snow. 
It  is  easily  replaced  when  worn.  The  chief  objections  to  it  are 
that,  owing  to  the  grooves  between  the  lead  plugs,  it  is  difficult 
to  keep  clean,  and  there  is  a  chance  for  a  heel  to  catch  in  the 
grooves. 

Abrasive  Safety  Tread.  The  abrasive  tread  is  made  of  alun- 
dum  or  carborundum  cast  into  hard  metal,  leaving  the  grit 
projecting  slightly  above  the  surface  of  the  metal.  Figs.  5  and 
6.  The  abrasive  is  also  imbedded  in  the  rounded  nosing  to 
prevent  slipping  on  the  edge  of  the  step. 

This  type  of  safety  tread  is  made  to  be  used  as  the  complete 
tread  as  well  as  the  renewable  safety  tread  bolted  to  a  sub- 
tread.  It  is  also  made  as  a  nosing,  this  form  being  especially 
useful  on  concrete  stairs.  Fig.  4. 

This  is  probably  the  most  durable  tread  in  heavy  traffic.  It 
is,  however,  hard  and  noisy  and,  like  the  lead  tread,  it  is  dif- 
ficult to  keep  entirely  clean.  ■  There  is  also  a  chance  that  the 
grit  may  be  too  sharp :  Instances  are  known  where  the  shoe 
has  been  gripped  so  firmly  as  to  cause  a  fall. 

Combined  Lead  and  Abrasive  Safety  Tread.  A  third  type 
of  safety  tread  is  made  of  grains  of  abrasive  in  a  lead  matrix, 
the  whole  carried  on  a  steel  plate.  It  is  made  either  grooved 
or  flat,  and  with  the  anti-slip  surface  carried  to  the  front  edge. 

The  flat  top  is  a  great  advantage  as  it  makes  it  possible  to 
keep  the  stairs  clean.  For  outdoor  use,  it  shares  with  the  lead 
tread  the  advantage  that  snow  or  ice  do  not  adhere.  It  also 
shares  with  the  other  type  of  abrasive  tread  the  danger  of  too 
acute  a  grip. 

With  either  of  the  above  three  types  of  tread,  it  is  not  neces- 
sary to  cover  the  entire  width  of  the  tread.  If  the  front  edge 
of  the  step  to  a  depth  of  3  in.  to  3V2  in.  is  protected  by  a  non- 
slipping  surface,  the  remainder  of  the  tread  only  needs  to  be 
brought  up  flush  with  the  safety  strip. 

Cork  Tread.  Cork  as  a  safety  tread  is  not  so  well  known  nor 
so  widely  used  as  it  deserves  to  be.  It  is  impervious  to  almost 
all  liquids  and  hence  is  easily  kept  in  a  really  sanitary  condi- 
tion. It  is  noiseless,  wears  surprisingly  well  and  is  the 
pleasantest  of  all  materials  on  which  to  walk. 

Unfortunately,  its  lack  of  strength  makes  it  necessary  to  use 
a  metal  or  wood  nosing.     This  is  not  dangerous,  however,  be- 


cause owing  to  the  elasticity  of  the  cork,  the  nosing  will  wear 
ahead  of  it. 

Where  stairs  are  liable  to  rough  usage,  as  by  dragging  heavy 
pieces  up  or  down,  the  cork  tile  is  sometimes  used  with  a  nosing 
having  a  lead  or  abrasive  non-slip  surface.    See  Fig.  7. 

For  use  as  a  safety  tread,  the  cork  is  compressed  into  tiles 
%  in.  thick  by  9  to  12  in.  sq.  These  are  cemented  to  the  sub- 
tread. 

Wood  Safety  Tread.  Except  under  the  heaviest  traffic,  wood 
makes  a  splendid  safety  tread.  Laid  directly  on  top  of  a  solid 
steel  or  concrete  base  and  exposed  only  on  the  top  and  front 
edge,  the  fire  risk  is  practically  eliminated. 

Wood  offers  one  of  the  most  satisfactory  surfaces  to  step 
on.  It  is  never  slippery  and  it  is  cheap.  The  worst  objection 
to  it  is  from  a  sanitary  viewpoint  because  it  absorbs  expectora- 
tion. 

Effect  of  Ascend  11}^ 
s^        Traffic  onlLj 


Effecf  of  Descending 
Traffic  onlL^ 


Effect  of  Traffic  in 
Both  Directions 


Fig.  9    Chabactekistio  Effects  of  Weab  on  Steps 


The  wood  should  be  either  oak,  maple  or  edge-grain  yellow 
pine  to  wear  well,  the  last-named  being  undoubtedly  the 
longest-lived.  Each  tread  should  be  made  in  three  pieces.  The 
rear  strip  will  never  need  to  be  renewed  and  the  center  strip 
but  rarely. 

7   Proportions 

Although  the  pitch  of  stairs  must  be  kept  within  com- 
paratively narrow  limits  for  best  results,  still  it  is  possible  to 
make  a  safe  and  reasonably  comfortable  stair  at  almost  any 
pitch  if  due  regard  is  paid  to  relation  of  rise  to  length  of  run. 

The  natural  length  of  steps  decreases  rapidly  as  the  grade 
increases,  even  on  a  ramp  where  the  surface  offers  equal  foot- 
hold at  all  points. 

Failure  to  take  this  fact  into  consideration  results  in  a  stair 
which  is  awkward  and  tiresome,  with  a  pronounced  tendency  to 
produce  stumbling  and  falls. 

The  length  of  the  foot,  or  rather  of  the  shoe,  is  not  an  im- 
portant factor.  For  one  thing,  the  actual  length  of  the  tread 
exceeds  the  run  by  the  amount  of  the  nosing.  For  another, 
practically  all  the  work  of  ascending  and  descending  stairs  is 
done  by  the  ball  of  the  foot.  In  ascending  the  weight  is  borne 
on  the  ball  of  the  foot  in  the  middle  of  the  step  while  the  heel 
projects  in  the  air.  In  descending,  the  toe  projects,  the  weight 
being  borne  on  the  ball  on,  or  just  back  from,  the  edge  of  the 
step,  the  heel  barely  touching  the  step. 

For  adults,  making  the  length  of  the  run  plus  twice  the 
rise  equal  to  24  Ln.  to  24i/^  in.  can  be  relied  upon  to  give  satis- 
factory proportions. 

By  this  rule,  the  rungs  of  a  ladder  should  have  a  12-in. 
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spacing,  which  is  the  recognized  staudaid,  and  a  45-deg.  stair 
would  have  an  8-iu.  rise  and  an  8-in.  run,  which  a  wide  experi- 
ence shows  to  be  entirely  satisfactory.  A  horizontal  grating 
would  have  a  24-in.  spacing,  which,  although  a  trifle  short,  is 
nevertheless  within  the  bounds  of  practicability. 

In  factory  practice,  the  tendency  is  to  make  the  stairs  steep 
in  order  to  save  room.  Observation  by  several  people  over  a 
period  of  years  and  under  a  wide  variety  of  circumstances  con- 
firms the  opinion  that  an  8-in.  rise  by  an  S-in.  run  is  the 
steepest  stair  practicable  for  general  use  and  that  7y2-in.  rise 
by  9-in.  ran  is  much  better.  Some  building  codes  prescribe 
71/2  in.  as  the  maximum  height  of  run.  Although  7-in.  rise  by 
10-in.  run  makes  probably  the  easiest  of  all  stairs,  the  im- 
provement over  7I/2  in.  by  9  in.  is  not  usually  worth  the  extra 
floor  space  consumed. 

Out-of-doors  stairs  or  steps  should  be  made  with  only  6-iu. 
rise,  if  possible.  In  any  ease,  the  rise  and  run  must  be  uniform 
tlrroughout  the  entire  length  of  the  stairway.  Otherwise,  falls 
will  be  frequent. 

8  Landings 

All  landings  should  be  rectangular  and  at  least  as  deep  as 
the  stairs  are  wide.  The  surface  should  be  of  the  same  material 
as  the  stair  treads.  Attempts  to  save  room  by  cutting  off 
corners  or  reducing  the  size  of  landings,  or  by  the  introduc- 
tion of  winders  or  straight  steps  invariably  result  in  acci- 
dents, especially  when  the  stairs  are  crowded  and  every  one  is 
in  a  hurry. 

9  Handrails 

Each  line  of  people  on  the  staii-way  should  have  a  continuous, 
firmly  supported  handrail  at  a  convenient  height  and  of  such 
size  and  shape  as  to  be  readily  and  securely  grasped. 

The  material  may  be  wood  or  metal.  If  of  metal,  the  rail 
will  usually  be  iron  or  occasionally  brass  pipe  and  of  iy2-in-  or 
1%-in.  iron-pipe  size.  The  l^A-in-,  although  somewhat  small, 
has  the  advantage  that  the  fittings  are  more  generally  carried 
in  stock.  Large  sizes  are  used  but  they  are  objectionable  as 
they  cannot  be  grasped  securely  in  the  frantic  effort  to  recover 
from  a  misstep,  especially  by  a  person  with  small  hands. 

T-bars  and  special  rolled,  drawn  or  cast  handrail  sections, 
are  frequently  used  but,  except  for  the  architectural  effect, 
they  have  no  advantage  over  the  cheap  and  homely  wrought- 
iron  pipe. 

If  the  rail  is  of  wood,  if  sliould  be  of  oak,  ash  or  some  other 
non-splintering  hardwood;  never  yellow  pine.  It  may  be  a 
round  bar  not  less  than  1%  in.  in  diameter  nor  more  than  214 
in.,  or  it  may  be  one  of  the  stock  patterns  carried  by  the  mills. 

In  any  case  it  must  be  strongly  supported  at  a  height  of 
31  to  33  in.  above  the  front  edge  of  the  step.  Around  the 
landing,  the  height  should  be  36  in. 

Open  stairs  require  either  a  second  rail  at  half  height  or  a 
strong  wire  netting  between  stair  and  rail. 

10   Enclosures 

Notwithstanding  the  fire  risk,  the  danger  .  from  things 
dropped  or  thrown,  the  chance  for  falls  and  the  increased  dif- 
ficulty of  heating,  open  stairways  are  frequently  found  in 
factories. 

Every  stairway  should  be  enclosed  in  a  fireproof  well.  In 
many  cities  a  wire  grill  is  permitted  between  stairs  and 
elevators  in  the  same  well.  A  solid  partition  is  more  satisfac- 
tory and  pays  for  the  extra  room  and  expense. 

Choice  of  material  will  be  governed  by  the  same  considera- 
tions as  in  the  case  of  the  other  partitions. 


The  space  under  the  bottom  flight  must  be  left  open  and 
kept  clear  unless  filled  up  solid  with  non-combustible  material. 

If  the  stairs  extend  to  the  roof,  the  enclosure  should  be 
carried  above  the  roof  in  the  form  of  a  bulkhead  or  pent- 
house high  enough  to  allow  a  door  6  ft.  6  in.  to  7  ft.  in  height. 

If  the  roof  flight  is  a  ladder  or  a  very  steep  stair,  the  pent- 
house may  be  replaced  by  a  scuttle,  or  better,  by  a  companion 
as  shown  in  Fig.  8. 

The  door  or  scuttle  should  be  hooked,  latched  or  bolted  in 
such  a  way  that,  at  any  time,  it  can  be  opened  readily  from 
the  inside. 

The  roof  of  the  stair  well  should  be  a  skylight  with  a  wire 
netting  under  the  glass  to  catch  pieces  of  glass  in  case  of 
breakage. 

At  each  story  liberal  wire-glass  windows  with  metal  frames 
should  be  provided  so  that  the  whole  shaft  shall  be  as  light 
as  may  be  in  daylight.  The  better  the  illumination  is,  the  fewer 
days  in  a  year  will  artificial  light  be  required. 

All  stairway  openings  should  be  closed  with  Underwriter 
automatic  fire  doors  opening  with  the  outgoing  current.  The 
outside  doors  need  not  be  fire  doors  but  should  open  out. 
Where  there  is  much  traffic,  the  fire  doors  may  be  supple- 
mented by  glazed  double-acting  doors. 

The  locks  on  all  these  doors  should  be  such  that  under  no 
circumstances  can  a  person  be  locked  in. 

Care  should  be  exercised  to  locate  these  doors  so  that  they 
may  be  opened  without  risk  of  crowding  some  one  off  the 
landing  and  so  that  a  stream  of  people  descending  cannot 
prevent  them  from  being  opened. 

11    Lighting 

In  the  artificial  illumination  of  the  shaft,  brilliancy  is  not 
required  but  thorough  distribution  is.  A  light  should  be  placed 
at  each  floor  and  each  turn.  The  lighting  should  be  in  dupli- 
cate. 

Since  there  is  always  a  likelihood  of  a  small  group  of  em- 
ployees being  in  the  place  at  night  after  the  stair  lights  are 
out,  it  is  quite  necessary  to  reduce  to  a  minimum  the  distance 
one  must  grope  in  the  dark.  For  this  reason  the  electric 
lights  should  have  double-acting  switches  at  each  end  of  each 
circuit  and  the  emergency  lights,  whether  gas,  candle  or 
lantern,  should  be  so  placed  that  each  flight  can  be  lighted 
on  the  spot. 

12   Wear 

Steps,  subject  to  ascending  trafiie  only,  wear  as  shown  in 
Fig.  9,  at  A.  If  the  traffic  is  descending  only,  the  wear  is  as 
at  B.  If  subject  to  traffic  in  both  directions,  the  wear  will 
be  as  at  C. 

In  any  case,  renewal  of  the  front  third  of  the  tread  will 
usually  restore  the  worn  step.  At  long  intervals  the  middle 
third  may  have  to  be  renewed  if  the  traffic  is  very  heavy. 

]\Ir.  F.  A.  AValdron,  during  the  years  1896  to  1906,  at  the 
Yale  &  Towne  Manufacturing  Co.,  made  extensive  experiments 
on  the  wear  of  wooden  treads  constructed  in  three  pieces. 
Hard  maple,  on  account  of  its  superiority  for  flooring,  was 
taken  as  a  basis  of  comparison.  Mr.  Waldron's  method  was 
to  use  the  hard  maple  on  every  other  step,  putting  the  wood 
on  trial  on  the  alternate  steps.  Ordinary  yellow  pine  proved 
to  be  very  short-lived.  Edge-grain  yellow  pine,  on  the  other 
hand,  proved  to  be  by  far  the  most  durable,  outwearing  the 
maple  two  to  one. 

Where  safety  treads  3  in.  or  3%  in.  wide  are  used,  prac- 
tically all  the  wear  will  come  on  the  safety  tread  and  only 
this  will  need  renewal. 
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THE  early  coverings  of  the  wings  of  heavier-than-air 
machines  consisted  usually  of  a  plain  cotton  fabric, 
coated  with  a  beeswax  compound  or  some  sort  of  glue. 
Such  a  covering  was  not  very  strong  and  sagged  materially 
when  subjected  to  pressure  or  exposed  to  weather.  It  became 
necessary  in  the  development  of  the  planes  to  cover  the  wing 
surfaces  with  a  material  of  high  strength  and  low  weight. 
Accordingly  unbleached  linen  fabric,  woven  from  yams  spun 
from  flax,  was  used  and  found  satisfactory,  but  the  supply  of 
linen  in  the  present  crisis  would  not  suffice  to  meet  the  heavy 
demands  and  a  search  for  substitutes  was  imperative. 

Previous  difficulties  in  experiments  on  cotton  fabrics  were 
four:  (a)  low  strength  per  unit  of  weight;  (b)  low  tearing 
resistance;  (c)  little  shrinkage  upon  application  of  dope;  (d) 
little  tendency  to  retain  what  little  shrinkage  they  had  after 
doping. 

In  March  1917  the  Bureau  of  Standards  was  able  to  issue 
instructions  to  various  fine-goods  cotton  mills  covering  the 
construction  of  cotton  fabrics  for  experimental  purposes.  In 
the  early  part  of  May  1917  a  fabric  had  successfully  passed 
the  laboratory  standards,  and  service  tests  in  the  field  were 
started,  with  very  satisfactory  results,  and  the  present  Grade 
A  cotton  fabric  was  evolved. 

In  August  1917  a  conference  between  the  military  authori- 
ties and  representatives  of  the  Bureau  resulted  in  the  Signal 
Corps  Equipment  Division's  ordering  the  Bureau  to  supplj' 
necessary  specifications  for  the  purchase  of  500,000  yd.  of 
cotton  airplane  fabric. 

Recently  the  standard  fabrics  were  submitted  to  the  English 
airplane  authorities  and  the  results  of  their  tests  were  astonish- 
ingly successful.  Since  that  time  the  English  have  adopted  the 
standard  Grade  A  fabric. 

An  interesting  development  in  this  connection  was  the  fact 
that  the  Italians,  working  on  the  same  problem  at  the  same 
time,  produced  a  fabric  which  had  been  used  successfully  on 
the  battlefield  and  which  differed  but  slightly  from  our  own 
as  far  as  thread  count  and  yarn  number  are  concerned. 

Before  suitable  substitutes  can  be  found,  it  is  necessary  to 
determine  the  requirements  which  a  material  must  satisfy,  to- 
gether with  the  properties  of  the  material  being  substituted. 
The  following  discussion  treats  of  the  methods  of  determining 
the  properties  of  textile  materials,  from  which  may  be  de- 
termined their  compliance  with  the  requirements  of  airplane 
wing  coverings. 

Method  of  Covering  Airplane  Wings 

It  is  thought  advisable  to  discuss  briefly  the  method  of  cov- 
ering airplane  wings  in  order  that  one  may  follow  the  discus- 
sion with  more  interest.  The  frame  of  an  airplane  wing  is 
covered  with  a  fabric  according  to  one  of  the  following 
methods:  The  fabric  is  sewed  into  a  piece  which  is  wide 
enough  to  cover,  and  is  folded  completely  over  and  under,  the 
wing  frame.     It  is  then  tacked  on  the  three  open  sides  after 
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being  stretched  just  enough  to  take  out  the  wrinkles.  The  raw 
edges  of  the  fabric  are  then  sewed  together  and  the  tacks  re- 
moved. The  other  method  consists  in  making  a  pocket  of 
fabric  and  slipping  it  over  the  frame.  The  open  end  is  then 
tacked  and  sewed  the  same  as  in  the  previous  case.  The 
system  of  threads  in  the  fabric  may  have  the  following  two 
relations  to  the  major  and  minor  axes  of  the  wing:  the  warp 
running  from  the  "  leading-in  "  edge  to  the  "  trailing  "  edge,  or 
parallel  to  the  short  or  minor  axis  of  the  wing;  or,  it  may  be 
put  on  such  that  the  warp  is  at  45  deg.  to  the  axis  of  the  wing. 
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Fig.  1     Instrument  fob  Measuking  the  Length  of  Yarn 

The  fabric  is  laced  to  the' wing  ribs  at  intervals  of  about  six 
inches.  After  the  fabric  is  on  the  frame,  it  is  treated  by  means 
of  a  brush  with  a  solution  of  cellulose  acetate  or  nitrate  vidth 
suitable  stablizers,  etc.,  which  is  termed  "  dope."  The  dope 
has  the  property  of  producing  a  tight  drumhead-like  wing 
covering,  which  is  often  attributed  to  the  shrinking  of  the 
fabric.  It  also  serves  to  fill  in  the  interstices  of  the  fabric, 
making  a  surface  which  has  a  coefficient  of  friction  to  air  ap- 
proximately equal  to  that  of  plate  glass.  The  doped  wing 
fabric  may  be  considered  as  a  rectangular  membrane  fixed  at 
two  sides  and  supported  on  the  other  two  sides  by  the  ribs  of 
the  frame,  and  that  the  wing  is  composed  of  many  of  these 
sections. 

Determinations  of  the  Properties  op  Undoped  Fabrics 

Moisture.    The  amount  of  moisture  is  found  by  drying  the 
sample  to  a  constant  weight  in  a  ventilated  drying  oven  main- 
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tained  at  a  temperature  of  110  deg.  cent.,  and  expressing  the 
difference  in  weight  from  the  conditioned  weight  in  terms  of 
the  bone-dry  weight.     This  is  commonly  termed  "  regain." 

Weight.  Pieces  of  4  sq.  in.  are  cut  from  various  parts  of 
the  sample  and  weighed  after  exposure  to  the  standard 
atmosphere,  the  results  being  expressed  in  terms  of  weight  per 
unit  of  area. 

Length  of  Yarn.  The  length  of  a  yam  is  considered  to  be 
that  length  when  the  yam  is  straight  and  under  no  tension. 
The  yam  is  stressed  in  tension  by  equal  increments  of  load 
and  the  stretch  readings  are  taken  at  any  particular  load  when 
the  increments  of  elongation  per  unit  of  time  are  small.  The 
stretch  is  plotted  against  the  load.  It  has  been  found  that 
after  the  fibers,  and  the  yam  have  adjusted  themselves  the 


tile  material  may  be  defined  as  the  behavior  of  the  material 
when  subjected  to  tensUe  stresses  acting  parallel  to  and  at  the 
center  plane  or  line  of  the  material.  These  may  be  di\dded 
into  the  following:  (a)  load-stretch  relations;  (6)  tensile 
strength;   (c)  restitution  and  hysteresis. 

The  tensibility  properties  are  determined  in  a  testing  ma- 
chine of  the  inclination-balance  type  arranged  to  plot  auto- 
graphically  the  stretch  against  the  load.  A  diagrammatic 
sketch  of  the  apparatus  is  shown  in  Fig.  2.  The  inclination 
balance  is  represented  by  the  pendulum  ann  A^  and  the  sector 
arm  A,  which  are  rigidly  connected  and  pivoted  at  the  point 
B.  The  principle  is  one  of  balanced  moments  and  its  theorj' 
needs  no  discussion.  The  load  applied  at  D  is  read  on  the 
scale  C. 
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Fio.  2     Inclination-Balance  Machine  fob  Testing  Tensi-         Fig.  3     Appar.wus  for  Testing  Bursting  Strength  of  Cloth 
BiLiTY  Properties  of  Textile  Material  Under  Uniformly  Distributed  Pressure 


load-stretch  curve  follows  a  straight  line.  The  straight-line 
portion  of  the  curve  is  extended  to  intersect  the  zero-load 
coordinate,  and  this  length  taken  to  be  the  length  of  the  yam 
when  straight  and  under  no  tension. 

The  apparatus  is  shown  in  Fig.  1.  The  yarn  A  is  clamped 
at  one  end  in  the  clamp  B.  The  other  end  supports  the  weight 
pan  C.  The  yarn  is  prevented  from  untwisting  by  the  cross- 
arm  I).  The  clip  G  is  an  index  mark  to  read  the  changes  in 
length  on  the  scale  F. 

Crimp.  The  crimp  of  a  yam  is  the  increased  length  of  the 
yam  taken  from  the  fabric  over  the  length  of  the  fabric.  The 
difference  is  caused  by  the  interlacings  of  the  yarns.  This 
length  of  the  yarn  removed  from  the  fabric  is  determined  in 
the  manner  outlined  above. 

Tarn  Count.  The  yarn  count  is  a  term  used  to  designate  the 
size  of  the  yam  and  is  expressed  in  terms  of  length  per  unit 
of  weight.  For  instance,  a  No.  1  cotton  yarn  has  840  yd.  to 
1  lb.  It  may  be  considered  as  a  very  approximate  index  to  the 
diameter  of  the  yarn. 

Thread  Count.  The  thread  court  is  the  number  of  yarns  per 
inch  of  width  of  the  fabric,  and  its  determination  needs  no  dis- 
cussion. 

Twist  of  the  Tarns.  This  term  is  perfectly  obvious  and  needs 
no  discussion.  It  is  determined  by  counting  the  turns  neces- 
sary to  untwist  the  yarn,  and  the  result  is  expressed  in  terms 
of  twist  per  unit  of  length  of  the  yam  before  untwisting. 

Tensibility  Properties.    The  tensibility  properties  of  a  tex- 


The  fabric  clamp  E,  which  may  be  tenned  a  pulling  clamp, 
is  operated  up  or  down  at  wiU  by  hydraulic  pressure  acting  on 
the  bottom  or  the  top  of  the  piston  G  confined  in  the  cylinder 
F.  The  motion  of  the  balance  arm  revolves  the  drum  K  by 
means  of  the  thin,  narrow  brass  ribbon  N.  The  motion  of  the 
pulling  clamp  moves  the  pen  L  along  the  vertical  axis  of  the 
drum  by  the  ribbon  M  and  the  magnifying  pulley  H.  The  pen 
is  arranged  to  make  a  dot  every  second.  [The  paper  discusses 
possible  errors  of  the  instrument,  for  which  corrections  were 
made. — Editor.] 

The  tensibility  properties  are  determined  in  the  following 
manner,  which  it  will  be  noticed  is  a  deviation  from  the  usual 
method :  Samples  of  fabric  are  cut  3  cm.  wide  by  25  cm.  long. 
These  are  raveled  to  2.5  cm.  wide,  and  allowed  to  condition. 
They  are  then  placed  in  the  clamps  of  the  testing  machine  with 
20  cm.  between  clamps  and  stressed  by  reason  of  their  being 
stretched  at  the  rate  of  13  cm.  per  min. 

The  tensile  strength  and  load-stretch  relations  are  taken 
directly  from  the  chart. 

The  hysteresis  and  restitution  properties  are  determined  by 
stressing  the  fabric  specimen  to  a  certain  load,  and  relieving 
the  stress  in  the  same  manner  as  applying  it.  This  may  be 
repeated  a  number  of  times  and  the  results  taken  as  an  index 
of  the  fatigue  properties  of  the  material. 

Tearing  Resistance,  Tensibility  Method.  For  this  particular 
purpose  the  tearing  resistance  is  determined  in  the  following 
manner,  which  is  a  slight  modification  of  the  English  method : 
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Specimens  25  cm.  wide  and  36  cm.  long  are  clamj)ed  in  the 
testing  machine  with  30  cm.  between  clamps.  Slits  are  cut  at 
the  center  and  perpendicular  to  the  line  of  pull,  and  the  fabric 
is  then  stressed  at  the  rate  of  13  cm.  per  min.,  and  the 
maximum  load  transmitted  is  recorded.  The  length  of  the  slit 
is  plotted  against  the  load  recorded. 

The  maximum  length  of  slit  which  may  be  used  with  this 
size  of  sample  is  deteimined  by  the  proximity  of  the  zone  of 
stress  about  the  tearing  point  to  the  edge  of  the  sample.  The 
area  of  this  zone  is  easily  determined  by  drawing  a  series  of 
lines  parallel  and  perpendicular  to  the  line  of  pull.  These 
lines  wiU  be  distorted  in  the  zone  of  stress. 

Resistance  to  Uniformly  Distributed  Pressure.    The  material 


lowed  in  the  determination  of  the  resistance  to  uniformly 
distributed  pressure  excepting  that  slits  are  cut  in  the  fabric 
.at  various  points  and  the  pressure  necessary  to  start  the  tear  is 
recorded  together  with  the  deflection  at  the  time  of  tear. 

Determinations  of  Properties  of  Doped  Fabrics 

Preparation  of  Samples.  In  the  tests  made  by  the  Bureau 
of  Standards  the  fabrics  were  stretched  and  tacked  on  frames 
under  a  tension  of  80  gr.  per  cm.  of  width  and  doped  in  a 
room  maintained  at  approximately  65  deg.  relative  humidity 
at  21  deg.  cent. 

The  frames  were  30  em.  by  30  cm.  inside  dimensions  for  the 
preparation  of  specimens  for  the  determination  of  tensibility 
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is  clamped  over  a  rectangular  container  and  subjected  to  air 
pressure.    The  apparatus  is  shown  diagrammatically  in  Fig.  4. 

The  deflection  of  the  center  point  of  the  fabric  is  plotted 
against  the  unit  pressure  under  the  fabric  by  means  of  an 
ordinary  steam  indicator.  The  shape  of  the  deflected  surface 
is  determined  by  measuring  the  vertical  displacement  of  a 
series  of  rods  placed  at  various  points  over  the  surface  and 
free  to  move  only  in  the  vertical  plane. 

The  rate  of  flow  of  air  into  the  chamber  under  the  fabric  is 
very  slow  and  is  regulated  by  passing  the  air  which  is  under 
a  pressure  of  10  kg.  per  sq.  cm.  through  110  cm.  of  1-mm. 
tubing.  A  sheet  of  rubber  dam  is  placed  under  the  fabric  to 
prevent  air  leakage.  Considering  these  precautions,  it  is 
reasonable  to  assume  that  there  is  a  very  uniform  distribution 
of  pressure  under  the  fabric.  As  there  is  practically  a  zero 
rate  of  flow  of  air  into  the  indicator,  it  is  reasonable  to  assume 
that  there  is  no  pressure  drop  in  the  connecting  line. 

In  the  surface  formed  by  plotting  the  load-stretch  and  time 
relations  of  a  fabric,  there  is  a  region  where  a  change  in  the 
rate  of  load  application  produces  only  a  slight  change  in  the 
tensibility  properties  of  the  material.  The  rate  of  load  ap- 
plication in  tills  apparatus  is  adjusted  by  the  definition  of 
the  preesure  and  dimensions  of  the  capillary  tube  in  such  a 
manner  that  the  variations  in  the  load  application  produce 
•oiuy  a  very  slight  difference  in  the  recorded  tensibility  prop- 
erties of  the  material. 

Bursting-Tear  Test.     The  procedure  is  similar  to  that  fol- 


properties  and  18  cm.  by  61  cm.  for  determination  of  resistance 
to  pressure. 

The  properties  of  doped  fabrics  were  determined  in  the  same 
manner  as  those  of  the  undoped  fabric,  with  the  exception  that 
the  tensibility  specimens  were  cut  to  2.5  cm.  width  parallel  to 
the  line  of  threads. 

Properties  of  Dope  Films.  Films  of  dope  were  made  by 
painting  the  dope  on  glass  plates  and  the  films  were  sub- 
sequently peeled  off  and  determinations  made  of  tensibility  and 
resistance  to  pressure. 

Exposure  Tests.  The  fabrics  after  tacking  on  frames  and 
doping  were  placed  on  the  roof  and  determinations  made 
periodically  of  their  physical  properties. 

Value  of  Tests 

The  determinations  of  weight,  yarn  size,  crimp,  thread  count 
and  twist  are  made  primarily  to  explain  difference  in  prop- 
erties and  more  particularly  to  interpret  properties  in  terms 
which  readily  adapt  themselves  to  manufacturers'  conditions. 
The  effect  of  these  values  on  properties  will  be  indicated  to 
give  the  reader  a  general  conception  of  these  effects. 

The  ability  of  a  fabric  to  "  take  the  dope  "  is  influenced 
almost  entirely  by  the  relations  between  yam  number,  twist, 
threads  per  inch,  weight  and  weave,  and  they  are  practically 
the  only  measure  of  such  a  property.  The  functions  of  the 
dope  are  to  produce  a  reasonably  tight  covering,  to  protect  the 
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fibers  from  the  influence  of  the  atmospheric  conditions  and  to 
produce  a  wind-tight  surface.  In  order  to  perform  these 
functions  most  advantageously  it  is  necessary  that  one  or  two 
coats  of  dope  penetrate  the  fabric  enough  to  thoroughly  protect 
the  fibers  and  to  serve  as  a  necessary  bond  for  the  subsequent 
coats  which  should  be  more  of  the  nature  of  a  surface  coating. 

Crimp.  The  crimp  of  the  yam  is  the  largest  determining 
factor  of  the  load-stretch  relations  of  a  fabric,  particularly  at 
the  lower  loads  or  under  conditions  of  normal  flight.  This 
will  be  discussed  under  tensibUity  properties. 

TensibiUty  Properties.  The  value  of  tensile  strength  as  a 
measure  of  the  quality  of  an  ordinary  textile  material  has  long 
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been  realized,  and  it  was  largely  the  fact  that  this  value  was 
solely  considered  which  misled  investigators  of  cotton  air- 
plane fabrics. 

An  airplane-wing  covering,  for  purposes  of  this  discussion, 
may  be  considered  as  a  flat,  rectangular  sheet  supported  on 
four  sides,  and  subjected  to  pressure  which  may  be  considered 
as  uniformly  distributed  over  an  area  defined  by  the  width  of 
the  rib  spacing  in  one  direction  and  relatively  small  distance  in 
the  other  direction.  The  stress  in  the  material  of  the  section 
being  considered  is  a  function  of  the  reciprocal  of  the  radius 
of  curvature  plus  a  factor  involving  what  is  usually  termed  as 
an  axial  tension  load.  The  curvature  at  any  given  pressure  is 
determined  by  the  load-stretch  relations  of  the  material,  and 
although  the  load-stretch  diagram  does  not  consider  the  effect 
of  axial  loading,  it  does  sei-ve  as  a  very  valuable  index  to 
relative  factors  of  safety  of  the  various  materials. 

The  wing  covering  must  be  airtight  in  order  that  the  pres- 
sure may  not  build  up  on  one  fabric  alone  and  that  flight 
efficiencies  may  not  be  lowered.  The  material  will  remain  wind- 
tight  so  long  as  the  dope  film  is  not  ruptured  or  deteriorated. 

The  life  of  a  fabric  may  be  considered  to  be  dependent  upon 
the  life  of  the  dope.  The  dope  may  be  caused  to  become 
deteriorated  either  by  repeatedly  exceeding  its  elastic  limit  or 
by  exposing  it  to  deteriorating  rays  of  light.  The  latter  condi- 
tion may  be  reduced  to  a  minimum  by  coating  the  material  with 
pigmented  varnish  or  dope  which  is  opaque  to  the  deteriorating 
portion  of  the  spectrum.  (This  development  may  be  attributed 
to  an  English  investigator.) 


The  shape  of  the  tensibility  curves  of  the  doped  fabric  serves 
as  a  valuable  index  as  to  whether  the  elastic  limit  of  the  dope 
will  become  exceeded  under  conditions  of  flight. 

The  ability  of  a  fabric  to  shrink  depends  largely  upon  its 
load-stretch  relations.  The  term  shrinkage  has  been  applied 
to  refer  to  fabric  tautness  and  leads  to  confusion  as  to  the 
nature  of  the  tightening.  It  has  been  observed  that  the  fabrics 
having  the  least  stretch  at  the  low  loads  are  tightest  after 
doping,  and  that  a  plain-weave  fabric  is  tighter  than  a  fabric 
woven  with  fewer  intersections  and  having  less  stretch.  The 
fabric  tautness  is  dependent  largely  upon  the  support  which 
the  fabric  lends  to  the  dope  and  the  completeness  with  which 
the  dope  binds  the  yarns  together  in  their  crimped  condition, 
and  is  dependent  only  slightly  on  film  shrinkage. 

The  necessity  of  fabric  tautness  is  believed  to  be  largely  de- 
pendent upon  the  psychology  of  the  flyer,  but,  with  the  present 
dopes,  fabric  tightness  is  almost  synonymous  with  life  of  the 
dope  or  fabric. 

The  relative  recoverable  stretch  of  an  airplane-wing  cover- 
ing is  quite  readily  indicated  from  an  examination  of  the 
hysteresis  loops  of  the  load-stretch  diagrams.  It  was  not  in- 
tended to  convey  the  idea  that  all  degrees  of  wing-covering 
looseness  were  equally  desirable,  and  in  the  absence  of  exact 
data  on  the  effect  of  fabric  looseness  on  lift  and  drift,  the 
allowable  lack  of  recoverable  stretch  must  be  left  to  the  judg- 
ment of  the  investigator. 

The  effect  of  the  amplitude  of  the  vibrations  of  a  wing 
covering  is,  after  a  few  flights,  determined  by  the  recoverable 
stretch  of  the  material,  and  here  again  this  phase  of  the  in- 
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vestigation  is  not  complete  and  the  magnitude  of  this  prop- 
erty must  be  left  to  the  judgment  of  the  investigator. 

Tear  Resistance,  Tensibility  Method.  This  method  of  de- 
termining tear  resistance  has  been  considered  less  applicable  to 
wing-covering  materials,  as  the  value  of  the  load-stretch  rela- 
tions is  not  fully  realized,  and  has  been  superseded  by  the 
bursting-tear  method. 

The  method  may  be  used,  however,  in  cases  where  the  sam- 
ples are  too  small  for  bursting  tear  and  where  such  apparatus 
is  not  readily  obtainable. 

Resistance  to  Uniformly  Distributed  Pressure.  As  has  been 
already  pointed  out,  the  stresses  in  an  airplane-covering  ma- 
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terial  are  a  function  of  the  curvature  of  the  material  at  any 
pressure.  It  has  been  observed  that  the  tensibility  curve  ob- 
tained by  plotting  calculated  surface  tension  against  stretch 
of  the  material  during  the  application  of  pressure  does  not 
agree  with  the  load-stretch  diagram.  The  difference  is  prob- 
ably due  to  the  initial  stress  in  the  doped  fabric  and  to  the 
fact  that  the  end  and  side  effects  of  the  tension  strips  are  not 
present  in  the  pressure  test. 

The  test  does  not  include  the  effect  of  tensions  such  as  would 
result  from  wing  deflections,  but  does  serve  as  a  more  valuable 
index  to  factors  of  safety  than  the  conventional  tensile  test. 
From  the  pressure-deflection  curves  it  is  easier  to  visualize  the 
relative  effect  of  wing  deflection.  The  true  conditions  of  flight 
are  not  duplicated,  but  the  effect  of  the  two  systems  of  yams 
are  integrated  and  the  results  are  less  deceptive  than  those 
obtained  from  tensUe  tests. 

Bursting-Tear  Test.  This  test  like  the  bursting  test  is  a 
much  better  index  to  relative  factors  of  safety  than  tension- 
tear  tests.  Questions  of  fabric  reinforcement  and  balance  of 
fabric  are  readily  solved  by  a  careful  intei-pretation  of  the 
results  obtained  from  such  a  test. 

Results  op  Tests 

Tensibility  Properties.  The  load-stretch  relations  of  a 
standard  English  Grade  A  airplane  Uneu  is  shown  in  Fig. 
4.  It  will  be  noted  that  the  doped  filling  curve  is  practically 
a  straight  line.  The  doped  warp  curve  shows  a  distinct  yield 
point  as  indicated  by  the  reversal  of  curvature. 

Fig.  5  represents  the  load-stretch  relations  of  a  standard  A 
grade  cotton  fabric,  which,  it  will  be  observed,  is  very  similar 
to  the  curve  of  the  linen  fabric. 

The  load-stretch  diagram  of  a  fabric  may  be  divided  into 
three  parts  according  to  the  preponderating  influences  in  these 
particular  portions:  (a)  crimp;  (6)  crimp  and  yarn;  (c) 
crimped-yarn  characteristics.  Referring  to  the  warjj  load- 
stretch  diagram  of  the  cotton  fabric,  Fig.  5,  the  part  of  the 
curve  extending  to  approximately  3  kg.  is  influenced  almost 
entirely  by  crimp ;  the  curve  from  3  kg.  to  10  kg.  by  yam  and 
crimp ;  the  curve  from  this  point  on  shows  the  characteristics 
of  the  yam  in  its  crimped  condition. 

This  analysis  suggests  the  particular  part  of  the  manufactur- 
ing process  which  should  be  varied  to  produce  the  desired 
shape  of  curve.  The  part  of  the  curve  below  10  kg.  may  be 
varied  by  changing  the  weave  structure,  stiffness  of  the  yam, 
and  more  particularly  tension,  on  the  yarns  during  weaving. 
The  sum  of  the  respective  stretches  of  the  warp  and  filling  at 
this  point  is  determined  by  the  weave  structure  and  the  relative 
magnitudes  of  the  respective  stretches  of  the  warp  and  filling 
are  determined  by  loom  tensions. 

Fig.  6  represents  the  load-stretch  diagram  of  a  3/80's  un- 
mercerized  fabric  doped.  Both  the  warp  and  filling  show  a 
dope  yield  point  between  5  and  10  kg.  as  is  represented  by 
the  reversal  of  the  curvature  of  the  diagram. 

The  same  construction  of  fabric  made  of  mercerized  yarn 
is  represented  by  the  load-stretch  diagram.  Fig.  7.  The  filling 
diagram  does  not  show  a  reversal  of  curvature  and  the  elastic 
limit  of  the  dope  will  not  be  exceeded  under  normal  conditions 
of  flight. 

Service  tests  on  these  two  latter  fabrics  showed  that  the  un- 
mercerized  fabric  became  somewhat  mushy  after  a  short  period 
while  the  mercerized-yarn  fabric  stood  up  very  well. 

Similar  tests  on  fabrics  of  various  load-stretch  diagrams 
showed  that  the  fabrics  whose  dope-filling  load-stretch  diagrams 
were  practically  straight  lines  stood  up  exceptionally  well. 

The  maintenance  of  the  strength  and  the  tautness  of  the 


cotton  fabrics  is  dependent  upon  the  completeness  with  which 
the  dope  protects  the  fabric  and  the  completeness  vrith  which 
the  dope  is  protected  from  deteriorating  influences  such  as  light 
and  weather. 

The  dope  penetration  of  the  3/80's  fabric,  70  square,  plain 
weave,  is  excessive.  The  dope  penetration  of  the  2/60's  stand- 
ard fabric  is  slightly  more  than  the  standard  linen  fabric. 

Excessive  penetration  of  the  dope  reduces  the  tear  resistance 
materially.  If  the  standard  2/60's  fabric  is  woven  in  a  2  by  2 
basket  the  dope  penetration  is  such  as  to  cause  an  extremely 
low  tear  resistance.  The  small  crimp  in  such  a  fabric  makes 
it  dope  up  very  tightly. 

Bursting  Test.  The  curves,  Fig.  8,  represent  the  pressure- 
deflection  properties  of  the  center  point  of  the  fabric  when 
subjected  to  air  pressure,  as  previously  described. 
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The  deflection  at  any  load  of  the  fabric  undoped  is  larger 
than  that  of  the  dope  film.  The  deflection  of  the  doped  fabric 
is  less  than  the  deflection  of  either  the  fabric  or  the  film.  This 
further  substantiates  the  theory  that  tautness  is  produced  by 
the  dope  constraining  the  yarns  in  their  crimped  condition,  and 
that  in  the  standard  fabrics  the  elastic  limit  of  the  dope  is  not 
exceeded. 

It  will  be  observed  that  the  cotton  fabric  is  capable  of  resist- 
ing more  pressure  than  the  linen,  and  it  will  have,  therefore,  a 
higher  factor  of  safety.  The  fabric  tautness  is  practically  the 
same  as  that  of  the  linen. 

Tear  Resistance.  From  an  examination  of  the  distortion  of 
the  lines  about  a  tear,  it  is  concluded  that  the  tear  resistance 
is  a  function  of  the  strength  of  the  individual  yams  and  the 
number  being  stressed.  The  number  of  yarns  being  stressed  is 
dependent  upon  the  load-stretch  relations  of  the  fabric  and 
the  weave  structure. 

[Other  examples  of  tests  are  given  in  the  complete  paper. — 
Editor.] 

Further  experiments  are  being  conducted  to  determine  the 
properties  of  airplane  fabrics,  which  have  to  do  with  the  calcu- 
lation of  the  exact  performance  of  any  fabric  under  any  as- 
sumed condition  of  flight  and  which  will  include  the  effects  of 
various  rib  spacings,  wing  deflections,  vibrations,  and  the  ef- 
fects of  various  fabric  structures. 
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THE  fli-st  important  vertical-lift  bridge  was  built  in 
1892  over  the  south  branch  of  the  Chicago  River,  at 
Halsted  Street.  Its  span  is  130  ft.,  it  provides  for  city- 
highway  and  electric-railway  traffic,  and  lifts  140  ft.,  affording 
vertical  clearance  for  boats  of  155  ft.  This  bridge  is  illustrated 
in  Fig.  1. 

The  dead  load  is  counterbalanced  by  a  set  of  weights  con- 
nected to  the  lift  span  by  wire  ropes  which  pass  over  grooved 
sheaves  on  the  tops  of  the  towers.  The  operating  machinery 
is  located  under  the  roadway,  at  the  base  of  one  of  the  towers. 
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Fig.  1     HAisrED  Street  Bridge  Over  South  Branch  of  Chi- 
cago RnER,  Chicago,  III. 
130  ft.  span,  140  ft.  lift.    Design  of  J.  A.  L.  Waddell,  Kansas  City,  Mo. 

and  the  power  is  transmitted  by  a  system  of  wire-rope  drives 
running  from  the  grooved  drums  in  the  machinery  house  to 
each  end  of  the  lift  span,  and  to  each  counterweight.  There 
are  16  ropes  in  all.  Eight  up-haul  ropes,  passing  around  a 
set  of  idlers  at  the  bottom  of  the  near  tower,  are  carried  to  its 
top,  where  they  divide  into  two  groups.  Four  turn  downward 
over  another  set  of  sheaves  and  attach  to  the  near  end  of  the 
lift  span,  and  four,  running  horizontally  to  the  top  of  the  far 
tower,  are  there  deflected  downward  and  attach  to  the  far 
end  of  the  lift  span.  The  eight  down-haul  ropes  are  connected 
in  similar  manner  to  the  tops  of  the  counterweights. 

The  towers,  217  ft.  high,  are  steadied  by  well-braced  lattice 
girders,  which  serve  also  as  a  support  for  the  idler  sheaves 
placed  midway  between  towers  to  guide  and  steady  the  hori- 
zontal reaches  of  the  operating  ropes. 

In  the  second  structure  of  this  type,  of  229  ft.  span  and  40 
ft.  Uft,  built  in  1909  across  the  Mississippi  on  the  line  of  the 
Iowa  Central  Railroad  near  Keithsburg,  111.,  several  improve- 
ments were  made  on  the  operating  mechanism  of  the  Halsted 
St.  bridge.     Chief  among  these  was  the  change  in  the  location 
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of  the  machineiy  from  the  pit  below  the  tower  to  the  top  of 
the  lift  span.  This  shortened  materially  the  length  of  operat- 
ing ropes  and  reduced  to  a  minimum  the  complications  in 
their  connection  and  arrangement;  and  it  put  the  operator  at 
once  in  reach  of  his  machinery  and  in  view  of  tlie  river  and 
approaching  trains. 

The  scheme  of  operation,  that  used  on  nearly  all  succeeding 
lift  spans,  is  as  follows:  The  motor,  in  this  case  a  gas  engine,  is 
connected  by  a  train  of  gears  to  four  spirally  grooved  operat- 
ing drums,  two  over  each  top  chord.  Two  operating  ropes 
are  fastened  by  rope  clips  to  each  of  these  drums,  one  for  the 
upward  movement  of  the  span  and  the  other  for  the  down- 
ward, and  are  so  wound  on  the  grooves  of  the  drum  that  the 
up-haul  rope  is  wound  on  while  the  down-haul  rope  is  paid 
off,  and  vice  versa.  An  up-haul  rope  runs  from  each  drum 
to  the  corresponding  comer  of  the  lift  span,  there  over  a 
double-grooved  deflector  sheave,  and  thence  to  the  top  of  the 
tower,  to  which  it  is  connected.  The  down-haul  rope  parallels 
the  up-haul  as  far  as  the  deflector  sheave,  and  there,  passing 
downward  over  the  other  groove  in  the  latter,  connects  to  the 
tower  at  a  point  in  convenient  reach  of  the  deck. 

Rotation  of  the  drums  in  one  direction  winds  on  the  up-haul 
ropes,  causing  an  upward  force  at  the  deflector  sheaves  and 
thus,  overcoming  the  friction  of  the  tower  sheave  journals  in 
their  bearings,  the  unbalanced  weight  of  suspending  ropes  and 
the  inertia  of  the  moving  parts,  lifts  the  span.  All  four  of  the 
operating  drums  are  locked  together  by  the  connecting  gearing, 


Fig.  2     Portion    of   the    Operating    Machinery,    Bridge   No. 

45S,  Pennsylvania  Lines 

300-hp.  railway-type  motor,  steel  driving  gears  with  20-deg.  involute- 
cut  teeth,  and  operating  drums. 

thus  insuring  the  synchronous  rotation  of  the  sheaves  and 
keeping  the  span  at  all  times  parallel  to  its  original  position. 
Fig.  2  illustrates  the  general  scheme  of  operation. 

To  keep  the  span  in  proper  ahgnment  between  the  towers, 
vertical  tracks  are  provided  on  the  four  tower  legs  adjacent 
to  it,  and  on  these  tracks  bear  the  rollers  which  hold  the  span 
both  in  transverse  and  longitudinal  ahgnment.  Wedge-shaped 
steel  castings  at  the  foot  of  each  tower  engage  close-fitting 
mating  castings  on  the  span  when  the  latter  is  two  feet  above 
its  seat.  Automatic  locks  hold  the  bridge  down  when  once 
seated.  Each  lock  consists  of  two  cams  locked  together  by  two 
segmental  gears,  and  counterweighted  to  swing  toward  each 
other  and  grip  a  link  hanging  from  the  floor  beam  of  the  lift 
span.      The   cams    are   supported   by   a   steei-casting   anchor 
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bolted  to  the  piers,  and  the  link,  in  descending,  separates  them 
and' is  in  turn  held  by  them  when  the  end  of  the  span  is  1  in. 
above  its  final  down  position.  Unlocking  is  accomplished  by  a 
foot-sliaped  bar,  sliding  vertically  on  the  floor  beam  and  con- 
nected by  a  wire  rope  to  the  lock  lever  in  the  opeiating  house. 

The  countenveights  of  the  Halsted  St.  bridge  were  made  of 
cast  iron,  but  considerable  money  has  been  saved  on  the 
Keithsburg  bridge  and  on  all  later  bridges  by  making  them  of 
concrete.  Each  weight  is  placed  between  two  vertical  steel 
members  connected  at  the  bottom  by  one  or  more  laced  struts 
and  ending  at  the  top  in  the  equalizing  devices  to  which  the 
suspending  ropes  are  attached. 

A  patented  form  of  equalizer  which  makes  the  sixteen  ropes 
receive  their  load  from  a  single  pin  effects  a  very  material 
saving  in  space  over  the  types  using  straight  horizontal  bars 
and  vertical  links,  and  has  the  advantage  of  being  less  seri- 
ously affected  in  the  event  of  failure  of  one  of  the  ropes. 

The  third  important  bridge  to  be  built  was  across  the  Wil- 
lamette river  at  Hawthorne  Ave.,  Portland,  Ore.  The  lift  span 
is  244  ft.  long  and  lifts  116  ft.  In  this  design,  the  machinery, 
located  on  the  center  of  the  span,  is  much  more  compact  than 
in  the  Keithsburg  bridge,  all  gears  being  mounted  in  the  same 
frame  instead  of  being  supported  on  isolated  bearings  bolted 
to  different  parts  of  the  steelwork.  Operation  is  by  two  elec- 
tric motors. 

Electric  power  is  far  superior  to  any  other  for  lift-bridge 
operation,  as  it  makes  possible  niceties  in  control;  direct-cur- 
rent motors  are  the  most  economical  to  use  because  of  their 
high  starting  torque  in  proportion  to  their  size. 

While  the  Hawthorne  Ave.  bridge  was  under  construction 
another  lift  bridge  of  entirely  different  character  was  being 


two  operating  sheaves  at  each  end  of  the  bridge,  and  each  pair 
is  controlled  by  a  motor  and  gear  train  near  it.  All  suspending 
ropes  pass  over  the  four  operating  sheaves.  The  two  sets  of 
macliinery,  one  at  each  end,  are  made  to  act  together  by  means 
of  two  rope  drives,  one  acting  when  the  span  is  lifting,  the 
other  when  it  is  lowered. 

Each  intermediate  panel  point  of  the  lower  deck  is  locked 
by  a  cam,  and  each  end  of  the  span  is  latched  by  a  lock 
operated  by  a  wire  rope  pulled  by  a  segmental  sheave  in  one 
of  the  machinery  houses.  All  the  hanger  locks,  26  in  number, 
and  the  two  end  locks,  are  operated  by  the  same  motor  and 
gear  train. 

The  Willamette  river  bridge  of  the  Oregon-Washington  Rail- 
road  and  Navigation   Co.  is  a  combination  of  a  simple  lift 


Fig.    3     Two    12-ft.    Oast-.Steel     Sheaves     and     Suppokting 
GiBDEB,  Missouri  River  Bridge  at  Mondak,  Mont. 

These  sheaves  weigh  7%  tons  each  and  were  built  without  any  failures 
in  casting. 

designed.  This  was  the  425-ft.  span  of  the  combined  highway 
and  railway  bridge  across  the  Missouri  River  at  Kansas  City. 
It  consists  of  two  decks,  a  fixed  upper  deck  for  highway  and 
electric  railway,  and  a  lower  deck  for  railway  traffic,  the 
hanger  posts  of  the  latter  telescoping  into  the  truss  posts  of 
the  former  as  the  lifting  deck  rises. 

The  live  load  coming  on  each  lifting-deck  hanger  is  carried 
by  a  pin  into  two  saddle  diaphrams  in  the  upper  deck  truss. 
The  dead  load  is  carried  into  a  pair  of  suspending  ropes, 
which  terminate  in  a  counterweight  after  passing  through  the 
upper  deck  posts,  over  a  deflector  on  the  top  chord,  along 
the  chord  to  the  operating  sheaves,  and  downward  over  an- 
other deflector.  There  are  15  panel  points  for  each  truss,  and 
each  point,  except  the  two  in  the  center,  has  one  counterweight ; 
the  center  points  have  two  each,  making  32  in  all.     There  are 


Fig.  4    Lift  Span,  Erected  Position,  Bridge  No.  458,  Penn- 
sylvania Lines 

The  falsework  Is  carried  entirely  on  the  piers  and  spread  out  from 
each  of  the  latter  in  a  fan  shape  upward  to  the  panel  points  of  the 
trusses. 

span  and  the  lifting  deck  just  described.  This  lift  span  is  211 
ft.  long,  weighs  3,420,000  lb.  and  lifts  89  ft.,  while  the  Ufting 
deck  below  it  can  lift  independently  for  46  ft.,  and  will  then 
lift  w^th  the  span  for  89  ft.  The  advantage  of  this  arrange- 
ment is  that  the  highway  traffic  on  the  upper  deck  is  not  in- 
terrupted for  ordinary  river  traffic,  as  the  upper  deck  must  lift 
for  high-masted  vessels  only.  There  are  five  or  six  full  opera- 
tions daily  and  ten  times  that  number  of  lower-deck  lifts. 

The  large  tower  sheaves  of  this  bridge  are  of  14  ft.  pitch 
diameter,  carry  sixteen  2%-in.  ropes,  and  are  made  of  cast- 
steel  rim  segments  bolted  to  a  center  of  rolled-steel  plates 
and  cast-steel  hub.  The  sheave  bearings  are  provided  with  a 
system  of  wedges  which  permits  the  replacement  of  the 
phosphor-bronze  bushings. 

The  reason  for  making  these  large  sheaves  of  built-up 
plates  and  castings  was  because  of  the  difficulty  of  getting 
single  steel  castings  of  adequate  size.  However,  considerable 
progress  was  made  in  three  years  in  the  manufacture  of  large 
steel  castings.  The  two  sheaves  in  Fig.  3,  of  12  ft.  pitch 
diameter  and  weighing  71/2  tons  each,  were  built  without  any 
failures  in  casting.  They  were  used  in  the  Missouri  River 
bridge  at  Mondak,  Mont. 

In  the  bridge  designed  for  the  Vladieaucase  Railway  for  a 
crossing  of  the  Don  River  near  Rostoff,  Russia,  the  drums  are 
close  together  instead  of  being  at  the  opposite  ends  of  the 
main  drive  as  is  the  case  with  the  Pennsylvania  bridge  illus- 
trated in  Fig.  2.  The  advantage  in  this  arrangement  is  one 
of  economy.  A  large  gear  reduction  is  made  at  the  drams 
and  there  is  only  one  line  of  shafting  across  the  bridge. 
With  the   reduction   used,  the  shaft   ib  considerably  small"' 
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thau  one  of  the  two  required  in  former  layouts.     The  gear 
frame  is  also  much  smaller. 

One  of  the  heaviest  bridges  so  far  designed  is  that  over  the 
south  branch  of  the  Chicago  River,  near  19th  Street,  known 
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Fig.    5      COUNTEKWEIGHT    ON     ITS    FALSEWORK,    BRIDGE    No.    458, 

Pennsylvania  Lines 

800  tons  of  concrete  are  supported  on  girders  which  deliver  the  load  to 
two  inclined  struts  bearing  on  6-in.  pins  carried  in  saddle  castings. 

as  bridge  No.  458  of  the  Pennsylvania  Lines.  This  bridge 
carries  the  double  track  of  the  Pennsylvania  Lines  and  will 
be  used  by  the  Pennsylvania,  the  Chicago  &  Alton,  and  the 
Pere  Marquette.  There  is  no  closed  season  on  the  river  at 
this  point  and  the  Government  required  that  the  lift  span 
should  be  erected  120  ft.  above  the  river,  the  normal  clearance 
for  the  span  when  lifted.  As  it  was  not  possible  to  drive  any 
piling  into  the  river  bed  because  of  the  resulting  obstruction 
to  river  traffic,  the  falsework  had  to  be  earned  entirely  on  the 
piers  and  spread  out  from  each  of  the  latter  in  a  fan  shape 
upward  to  the  panel  points  of  the  trusses,  as  represented  in 
Fig.  4.  There  were  no  connecting  struts  between  the  two  sets 
of  falsework  and  the  upper  end  of  the  leaning  members  of 
each  set  had  therefore  to  be  tied  back  to  the  towers  with  steel 
bars  and  plates. 

To  erect  the  span  with  120  ft.  vertical  clearance  would  have 
meant  that  these  top  chords  of  the  falsework  must  in  each  ease 
be  attached  to  the  tower  legs  half-way  between  two  of  the 
horizontal  struts  of  the  bracing,  and  as  this  was  not  considered 
advisable  because  of  the  resulting  bending  in  the  tower  legs, 
it  was  necessary  to  erect  the  span  high  enough  to  allow  these 
chords  to  come  in  line  with  the  next  higher  struts.  This 
placed  it  at  130  ft.  clearance  instead  of  the  120  ft.  required. 
All  connections  were  made  in  holes  from  which  the  rivets  had 
for  the  time  being  been  omitted. 

On  account  of  the  shape  of  the  falsework  the  erection  of 
this  span  upon  it  would  have  developed  an  uplift  in  the  shoes 
of  the  far  tower  legs  too  great  to  be  safely  carried  by  the 
anchor  bolts,  and  it  was  therefore  decided  to  build  the  concrete 
counterweights  in  such  a  way  that  their  weight  would  be 
carried  into  these  shoes.    This  was  done  (see  Fig.  5)  by  sup- 


porting the  800  tons  of  concrete  at  each  tower  on  girders  which 
delivered  the  load  to  two  inclined  struts  bearing  on  6-in.  pins 
carried  in  saddle  castings  riveted  into  the  columns  just  above 
the  bases. 

There  was  nothing  unusual  in  the  erection  of  the  towers, 
the  derricks  being  stepped  up  from  story  to  story  according 
to  practice  common  for  similar  structures.  The  heaviest 
pieces  in  them  are  the  bottom  sections  of  vertical  legs  next 
to  the  lift  span  which  weigh  42  tons  each.  The  four  sheaves 
on  the  top  of  each  tower  weigh  31  tons  each  and  are  the  largest 
of  their  kind  so  far  built.  They  are  of  15  ft.  pitch  diameter 
and  each  pair  carries  sixteen  'Zy^-in.  plow-steel  ropes,  each 
weighing  with  its  sockets  about  2000  lb. 

The  span  erection  was  carried  on  with  two  A-frame  derricks 
shown  in  Fig.  4,  the  work  progressing  on  the  two  sides  simul- 


FiG.  6    Bridge  No.  458,  Pennsylvania  Lines,  After  Removal 
OF  Falsework 

The  old  swing  span  was  kept  in  service  until  the  upper  structure  was 
completed. 


taneously.  Only  enough  falsework  to  carry  the  end  panel  of 
the  span  was  first  set  from  the  towers,  and  after  the  erection 
of  these  panels  the  derricks  were  moved  from  the  towers  to 
their  first  positions  on  the  span,  directly  above  the  two  sway 
frames  nearest  the  ends.  From  here  more  falsework  and 
more  steel  was  erected  and  the  den-ieks  were  again  moved  out. 
In  Fig.  4  they  are  shown  in  their  third  and  last  positions  as 
they  stood  to  place  the  steel  of  the  four  center  panels.  To 
regulate  the  temporary  camber  to  suit  the  erection  of  the  last 
pieces  of  top  chord,  four  hydraulic  jacks  were  set  beneath 
the  bottom  chord,  immediately  above  the  ends  of  the  four 
last  members  of  the  falsework.  Because  of  the  eccentric  load- 
ing on  the  towers  there  was  bound  to  be  some  deflection  of 
each  tower  toward  the  river,  but  calculations  and  measure- 
ments had  been  so  carefully  made  that  the  two  center  pieces 
of  bottom  chord,  73  ft.  6  in.  in  length  and  weighing  36  tons 
each,  when  lowered  into  place  fitted  so  exactly  that  the  erection 
bolts  could  be  entered  without  the  use  of  drift  pins.  To  get 
the  last  pieces  of  top  chord  in  it  was  necessary-  to  use  the  jacks. 
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Fig.  G  shows  the  bridge  after  the  removal  of  the  falsework 
and  while  the  old  swing  span  was  still  in  service.  This  latter 
was  partly  under  the  new  bridge,  both  open  and  closed,  and 
as  more  than  300  trains  use  this  crossing  every  day  it  was 
very  important  to  take  great  care  that  nothing  should  be 
dropped  from  the  span  100  ft.  above.  It  is  a  matter  for 
which  the  erecting  contractor  deserves  congratulation  that  no 
accidents  from  this  source  occurred. 

The  new  span  is  272  ft.  9^2  in-  long,  lifts  112  ft.,  and  weighs 
1600  tons.  At  present  it  will  be  lifted  at  the  rate  of  15,000 
times  a  year,  for  it  lies  near  enough  to  the  water  to  be  in  the 
way  of  every  tug,  but  the  great  majority  of  these  operations 
will  require  lifts  of  only  a  few  feet.  In  a  few  years  it  is 
planned  to  raise  the  grade  at  this  crossing,  and  the  design  of 
the  bridge  was  can-ied  out  with  this  idea  in  view.  Aside  from 
raising  the  floor  systems  in  the  towers,  lowering  one  stoi^y  of 
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Electrical  Indicator  and  Limit   Switch. 
458,  Pennsylvania  Lines 


P.  RIDGE   No, 


Indicates  by  liglits  in  the  operator's  house  several  points  in  the 
height  traveled  by  the  span,  and  cuts  the  controller  circuit  near  each 
limit  of  travel. 

tower  bracings,  and  raising  the  base  castings  of  the  lift-span 
shoes,  no  change  in  this  bridge  will  be  necessary  to  accom- 
plish this  end.     The  span  is  operated  by  two  300-hp.  series 


Fig.    S     Equalizer    and    Counterweight,    Erected    Position, 
Bridge  No.  4.58,  Pennsylvania  Lines 

When  the  span  is  lowered  into  place  the  parts  of  the  equalizer  become 
more  closely  packed  together. 

motors  drawing  their  power  from  a  120-cell  storage  battery. 
The  electrical  indicator  and  limit  switch  in  Fig.  7,  connected 
to  the  drive  by  worm-gear  reduction,  indicates  by  lights  in  the 
operator's  house  several  points  in  the  height  traveled  by  the 
span,  and  cuts  the  controller  circuit  near  each  limit  of  travel, 
thereby  breaking  the  main  circuit,  stopping  the  motors,  and 
applying  the  solenoid  brakes.  Details  of  the  equalizer  and 
counterweight  are  shown  in  Fig.  8.  Waddell  &  Harrington 
were  the  designers,  represented  in  the  field  by  the  writer,  and 
the  Pennsylvania  Steel  Company  were  the  contractors  for 
fabrication  and  erection  of  superstructure. 


DISCUSSION  OF  CERTAIN  PROBLEMS  IN  REGARD  TO  MARINE 

DIESEL  OIL  ENGINES 

By  JOHN  W.  ANDERSON,'  GROTON,  CONN. 


THE  method  of  reversing  used  on  the  two-cycle  engines 
is  based  on  the  fact  that,  in  these  engines,  the  spray  and 
scavenger  valves  can  be  set  right  for  running  in  the 
reverse  direction  by  shifting  the  cams  through  a  common  angle. 
One  camshaft  running  along  the  tops  of  the  working  cylinders 
operates  all  the  valves;  there  is  one  cam  for  each  spray  and 
scavenger  valve  and  the  camshaft  is  shifted  for  reversing 
through  an  angle  of  30  deg.  The  camshaft  is  shifted  auto- 
matically by  a  slip  coupling  having  a  30-deg.  angle  between  the 
jaws,  so  that  when  the  engine  starts  in  the  reverse  direction, 
the  crankshaft  revolves  30  deg.  before  the  camshaft  starts, 
that  is,  when  the  timing  becomes  right  for  the  new  direction  of 
rotation.  The  air  starting  valves  are  operated  by  two  separate 
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cams,  one  for  ahead  and  one  for  astern,  and  the  direction  of 
rotation  of  the  engine  is  determined  by  bringing  into  action 
the  proper  cam  which  in  turn  times  the  starting  valve. 

This  automatic  reversing  mechanism  fails  to  work  satis- 
factorily when  the  engine  is  operated  at  low  speeds,  because 
then  the  engine  does  not  turn  exactly  uniformly,  and  since  the 
slip  clutch  is  of  the  friction  type,  with  jaws  to  limit  the  ex- 
treme travel  to  an  angle  of  30  deg.,  and  since  the  camshaft  and 
its  parts  have  inertia  of  their  own,  this  slip  clutch  fails  to  hold 
the  camshaft  in  exact  relation  to  the  crankshaft.  This  upsets 
the  timing  of  the  valves,  which  in  the  case  of  the  spray  valve 
is  important. 

In  the  1000-hp.  engine  installed  in  the  single-screw  sub- 
marine tender  Fulton  the  shifting  of  the  camshaft  was  made 
definite  and  positive  by  substituting,  in  place  of  the  slip  clutch, 
a  sliding  sleeve  operated  by  a  pneumatic  cylinder  under  the 
control  of  the  handling  gear.    The  vertical  shaft,  which  drives 
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the  camshaft  from  the  erankshaft,  is  cut  and  the  sliding  sleeve 
connects  the  two  parts;  it  slides  on  one  of  them  on  straight 
keys  parallel  to  the  longitudinal  axis  of  the  shaft,  and  on  the 
other  on  spiral  grooves,  so  that  when  the  sleeve  is  moved  along 
the  axis  of  the  vertical  shaft  the  camshaft  is  twisted  relatively 
to  the  crankshaft  through  the  same  angle  of  shifting  used  in 
the  original  design,  namely,  30  deg. 

To  make  the  action  still  more  positive,  there  is  an  automatic 
locking  device  on  the  pneumatic  cylinder.  It  consists  of  a  bar 
with  two  holes,  connected  to  the  lever  operating  the  sleeve; 
corresponding  to  these  holes  there  are  two  locking  pins,  one 
for  each  end  of  the  pneumatic  cylinder.  The  parts  are  so 
arranged  that  when  the  sleeve  is  in  either  extreme  position, 
one  of  the  locking  pins  fits  into  the  proper  hole  in  the  locking 
bar  and  the  parts  are  held  securely  in  place. 

When  it  is  desired  to  reverse  the  engine,  air  is  admitted  by 
the  handling  gear  to  a  piston  on  the  locking  pin  holding  the 
bar.  This  air  pressure  pulls  the  locking  pin  out,  and  when  the 
pin  is  clear  of  the  bar  a  port  is  uncovered  leading  to  the  pneu- 
matic cylinder.  The  air  pressure  acting  on  the  piston  in  the 
cylinder  moves  it  to  the  other  extreme  position,  setting  the 
camshaft  right  for  running  in  the  opposite  direction,  and  just 
as  it  reaches  the  extreme  position  it  uncovers  a  port  in  the 
cylinder,  admitting  the  air  to  the  air  starting  valves  on  the 
working  cylinders.  Of  course  it  is  understood  that  when  this 
gear  reaches  its  new  extreme  position,  the  locking  pin  at  that 
end  of  the  cylinder  registers  with  the  hole  in  the  bar  and 
again  locks  the  mechanism.  The  action  is  very  simple  and 
thoroughly  foolproof  and  positive.  This  engine  has  been  in 
service  for  some  time  now,  and  the  reversing  gear  has  amply 
lived  up  to  expectations. 

A  similar  method  of  reversing  is  used  on  the  four-cycle 
engines,  but  unfortunately  in  this  case  it  is  necessary  to  have 
a  separate  camshaft  for  each  kind  of  valve  because  of  the 
different  angles  through  which  it  is  necessary  to  shift  the  cams 
in  order  to  bring  the  timing  right  for  the  new  direction  of 
running.  The  engines  are  fitted  with  three  camshafts,  one  for 
the  spray  valves,  one  for  the  inlet  valves,  and  one  for  the  ex- 
haust valves.  The  air  starting  valves  are  operated  by  a  single 
cam  which  is  shifted  by  a  separate  mechanism  to  bring  its  tim- 
ing right.  The  operation  is  pneumatic  and  the  valves  are 
controlled  by  plungers  arranged  radially  around  the  single 
cam,  in  accordance  with  the  proper  sequence  of  cranks.  All 
of  the  camshafts  are  shifted  by  means  of  a  single  pneumatic 
cylinder  operating  sliding  sleeves  similar  to  the  one  just  de- 
scribed, except  for  the  addition  of  a  set  of  jaws  on  the  cam- 
shaft which  register  with  jaws  in  the  sliding  sleeve  in  its  ex- 
treme positions  and  take  the  driving  effort.  The  work  of  the 
spiral  grooves  is  thus  confined  exclusively  to  shifting  the  cam- 
shaft. As  in  the  two-cycle  engines  only  a  single  cam  is  pro- 
vided for  each  valve.  This  method  of  reversing  has  been  ap- 
plied to  several  engines  and  acts  as  satisfactorily  in  the  case 
of  the  four-cycle  engines  as  for  the  two-cycle. 

The  method  of  starting  a  Diesel  engine  which  is  almost 
universally  used  is  by  means  of  compressed  air,  and  in  most 
cases  the  air  enters  the  working  cylinders. 

In  starting,  the  air  is  ordinarily  turned  on  for  only  a  few 
seconds  and  in  a  few  seconds  more  the  engine  can  be  brought 
right  up  to  full  power  if  desired.  In  fact,  with  a  perfectly 
cold  engine,  the  operation  will  be  a  great  deal  smoother  under 
a  moderate  load  immediately  after  starting  than  it  will  be  at 
a  very  light  load.  This  applies  particularly  at  low  speeds. 
For  stationary  engines  which  operate  at  fuU  speed  only,  this 
condition  is  not  encountered  because  the  engine  is  brought  up 
to  full  speed  immediately  after  starting  and  the  flywheel  has 


inertia  enough  to  keep  the  engine  running  smoothly  even 
though  ignitions  are  somewhat  irregular. 

In  a  marine  engine  the  case  is  entirely  different.  Here  it 
may  be  desired  to  start  an  engine  slow  ahead  or  astern,  which, 
with  a  small,  light,  high-speed  engine  is  difficult,  unless  a  clutch 
between  the  engine  and  propeller  permits  the  engine  to  be 
started  up  independently,  warmed  up,  and  then  the  clutch 
thrown  in.  The  trouble  in  starting  up  when  the  engine  is  con- 
nected directly  to  the  propeller  is  that  in  order  to  get  the  first 
ignition  the  fuel  is  turned  well  on,  and  when  the  first  ignition 
does  come  there  is  enough  energy  in  the  combustion  to  over- 
come the  inertia  of  the  parts  and  drive  the  engine  up  to  a 
much  higher  speed  than  is  desired.  With  large,  heavy  engines 
this  tendency  is  not  nearly  so  marked  and  it  is  possible  to 
get  a  slow,  smooth  start. 

There  are  several  ways  to  assist  in  getting  a  smooth  start  on 
a  cold  engine,  and  it  is  important  to  follow  one  of  them  in  the 
case  of  large  engines.  One  method  is  to  heat  the  jacket  water 
by  turning  steam  in  from  an  auxiliary  boiler.  In  this  way  the 
cylinder  walls  can  be  warmed  up  to  something  approaching 
the  working  temperatures,  and  a  smooth  start  is  easily  made. 
Another  method,  particularly  useful  in  installations  where 
very  heavy  fuels  are  used,  is  to  start  with  a  lighter  fuel.  By  a 
lighter  fuel  is  meant  one  that  ignites  readilj'  and  is  more  easily 
broken  up  so  as  to  expose  more  surface  to  the  heated  air  in  the 
cylinder  in  the  compression  space,  and  thus  give  a  quicker 
ignition.  The  solution  to  the  problem  of  getting  a  good,  smooth 
start  consists  essentially  in  having  the  temperature  in  the 
cylinders  approximately  the  same  as  under  working  conditions 
and  then  injecting  the  fuel  positively  and  regularly.  Any 
method  which  does  this  will  solve  the  problem. 

Generally  speaking,  stationary  engines  and  marine  engines 
with  clutches  between  the  engine  and  propeller  are  fitted  with 
starting  valves  on  only  half  of  the  working  cylinders.  This 
means  that  while  the  engine  is  being  turned  over  by  starting 
air  on  part  of  the  cylinders,  the  others  are  being  warmed  up 
by  the  compression,  and  even  under  very  adverse  conditions 
they  soon  reach  such  a  temperature  that  ignition  is  obtained. 
In  the  case  of  reversing  engines,  the  handling  gear  is  some- 
times modified  to  cause  the  starting  air  to  be  turned  on  and 
off  the  cylinders  in  groups. 

The  question  of  maneuvering  is  principally  one  of  obtaining 
sufficient  starting-air  capacity,  either  by  carrying  a  large  num- 
ber of  flasks  or — a  much  better  way  in  the  case  of  a  large  ship 
— by  having  an  auxiliary  compressor  unit  of  good  capacity. 
While  the  ship  is  maneuvering,  the  compressor  unit  is  kept 
running  all  the  time  and  pumps  into  the  starting  flasks.  With 
such  a  provision  an  engine  can  be  reversed  repeatedly  with 
only  a  very  small  starting-flask  capacity. 

In  the  case  of  small  powers,  it  is  much  more  convenient  to 
use  a  clutch  between  the  engine  and  propeller  and  employ  a 
non-reversing  engine  which  is  kept  running  all  the  time. 

The  charge  is  often  made  against  the  Diesel  engine  that  it  is 
impossible  to  slow  it  down  materially.  This  is  true  to  a  certain 
extent  of  the  ordinary  tj'pe  of  construction,  but  with  the 
proper  modifications  any  Diesel  engine  can  be  made  to  slow 
down  and  operate  as  readily  at  the  lower  speeds  as  at  the 
higher.  The  solution  of  the  problem  consists  in  having  a  regu- 
lar enough  turning  moment  to  keep  the  engine  running  fairly 
smoothly,  and  to  obtain  definite  and  regular  ignitions  in  the 
cylinders.  The  case  is  much  simpler  for  a  large,  heavy  engine 
which  has  a  big  mass  in  the  moving  parts,  and  where  there 
are  a  larger  number  of  cylinders,  say,  at  least  six  for  a  two- 
cycle  engine  and  eight  for  a  four-cycle  engine,  than  it  is  for 
a  small,  light  engine. 
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In  the  propulsion  of  a  ship,  the  power  Jrops  off  very  rap- 
idly as  the  revolutions  are  reduced,  and  therefore,  at  very  low 
speeds,  the  power  is  so  small  that  when  divided  up  among 
all  of  the  cylinders  in  the  engine  there  is  not  enough  fuel 
injected  into  each  cylinder  to  give  regular  ignitions.  This  can 
be  remedied  in  a  large  measure  by  cutting  out  half  of  the 
cylinders.  The  load  per  cylinder  wUl  then  be  more  than 
doubled  and  the  engine  will  run  with  very  light  loads  at  low 
revolutions. 

Another  method  consists  in  the  control  of  the  spray-valve 
lift  and  timing  by  the  operator.  The  control  mechanism  is  so 
arranged  that  the  timing  and  lift  are  changed  at  the  same  time. 
In  some  cases  the  valve  is  made  to  open  at  the  same  time  under 
all  settings  and  to  close  earlier,  while  in  others  it  delays  the 
time  of  opening  by  the  same  amount  the  time  of  closing  is 
shortened.  Both  systems  appear  to  work  satisfactorily.  When 
it  is  desired  to  slow  the  engine  down,  the  fuel  supply  is  re- 
duced, the  spray-valve  lift  reduced  and  the  timing  changed, 
and  the  spray-air  pressure  reduced  somewhat.  The  combined 
effect  of  all  these  is  to  give  regular  ignitions  in  the  cylinders, 
hence  a  smooth  turning  moment  and  good  control  over  the 
engine.  This  method  is  much  more  preferable  to  cutting  out 
some  of  the  cylinders  at  reduced  power,  since  it  provides  more 
impulses  smaller  in  size  and  at  closer  intervals,  which  are  all 
very  vital  points  when  running  at  very  low  speeds. 

The  advisability  of  fitting  some  sort  of  gear  for  controlling 
the  timing  and  lift  of  the  spray  valve  depends  upon  the  type 
of  engine  and  the  place  where  it  is  going  to  be  installed.  With- 
out such  gear,  an  engine  can  be  slowed  down  to  about  half 
speed  without  difficulty,  hence  for  installations  of  small  power 
in  ships  having  a  maximum  speed  of  10  knots  or  thereabouts 
it  is  unnecessary,  because  half  speed  means  little  more  than 
steerageway.  On  the  other  hand,  in  the  case  of  ships  having 
a  higher  maximum  speed  such  as  15  or  20  knots,  it  is  very 
desirable  to  be  able  to  slow  the  engine  down  to  quarter  speed 
or  less,  and  then  the  installation  of  such  a  gear  becomes  almost 
a  necessity.  Under  some  circumstances,  of  course,  it  might  be 
considered  better  to  sacrifice  maneuvering  ability  for  the  sake 
of  simplification,  but  on  engines  of  the  size  used  on  seagoing 
ships,  the  slight  added  complication  due  to  this  gear  seems 
every  bit  worth  while. 

The  question  of  lubrication  is  one  that  is  dependent  upon 
the  type  of  engine.  The  gravity  system  is  used  successfully 
on  large,  open-frame,  slow-speed  engines,  while  on  the  small 
sizes,  particularly  where  the  crankcase  is  enclosed,  a  mechan- 
ical oiler  is  often  used  with  leads  to  separate  bearings  or  else 
a  system  of  forced  lubrication.  There  is  one  difficulty  with 
the  gravity  lubrication  and  the  mechanical  oiler,  and  that  is 
that  there  are  many  parts  and  pipes  to  consider,  and  each  pipe 
or  lead  requires  a  certain  amount  of  individual  attention  in 
order  to  see  that  the  proper  amount  of  oil  is  being  supplied 
to  that  particular  part.  Furthermore,  with  these  systems  only 
just  enough  oil  with  a  slight  margin  is  provided  to  cover  the 
necessary  requirements  of  the  bearing. 

The  big  advantage  of  the  forced-lubrication  system  is  that 
a  good  surplus  is  supplied  to  each  bearing  at  all  times  and 
distribution  of  the  ©il  is  secured  by  the  proportions  of  the 
various  passages,  and  hence  requires  no  attention  on  the  part 
of  the  operator  other  than  to  make  sure  that  the  main  supply 
to  the  engine  is  kept  up.  Of  course  the  various  passages  must 
be  kept  clear  and  open,  but  this  is  a  matter  that  can  be  readily 
attended  to  during  the  overhauling  period,  and  there  is  very 
little  tendency  for  the  oil  to  plug  up  the  passages  during 
operation. 

There  is  one  thing  in  connection  with  forced  lubrication  that 


is  extremely  important  and  requires  constant  watchfulness  on 
the  part  of  the  operator,  and  that  is  the  question  of  salt-water 
leaks  into  the  lubricating  oil.  Any  leak  into  the  crankcase, 
no  matter  how  small,  forms  an  undesirable  mixture  with  the 
lubricating  oil,  and  at  moderate  temperatures  creates  a  deposit 
which  will  quickly  plug  up  the  passages.  If  special  precau- 
tions are  taken  against  the  leakage  of  the  salt  water  into  the 
oil,  and  the  condition  of  the  oil  is  watched  carefully  at  all 
times,  there  is  little  chance  for  difficulty  in  this  direction. 
From  every  other  standpoint  forced  lubrication  has  the  ad- 
vantage over  other  methods.  The  proof  of  this  is  best  shown 
by  the  increasing  adoption  of  this  system  on  engines  of  aU 
types  and  sizes. 

With  an  open-frame  engine  and  using  special  precautions 
so  that  lubricating  oil  from  the  working  cylinders  does  not 
drip  into  the  crankcase,  the  oil  does  not  become  foul  except 
after  long  service,  but  with  the  closed-erankcase  trunk-piston 
engine  the  lubricating  oil  soon  becomes  fouled  with  finely  di- 
vided carbon  particles.  After  a  time  the  oil  turns  very  black 
and  viscous  and  tends  to  clog  the  oil  passages  This  requires 
as  much  as  3000  hours'  running  in  some  cases,  while  in  others 
this  condition  obtains  in  a  few  hundred  hours.  It  is  under- 
stood, of  course,  that  oil  is  added  from  time  to  time  to  make 
up  for  the  losses,  but  the  system  is  not  cleaned  out  and  the 
whole  supply  replenished  in  all  this  time.  As  this  condition 
of  the  oil  is  approached  the  danger  of  bearing  troubles  in- 
creases, and  if  it  can  be  avoided  the  oil  ought  never  to  be 
allowed  to  get  into  such  a  condition. 

Most  of  the  carbon  particles  are  removed  by  filtering,  and 
the  filtered  product  approaches  the  original  in  all  its  prop- 
erties except  that  it  is  darker,  due  to  the  presence  of  the  par- 
ticles, which  were  not  removed  by  filtering.  The  centrifugal 
process  of  clarifying  is  even  better  than  filtering  and  removes 
a  larger  proportion  of  the  carbon  particles. 

To  attempt  to  filter  or  clarify  the  oil  each  time  it  is  circu- 
lated through  the  engine  would  imply  the  addition  of  too  much 
apparatus  to  take  care  of  such  a  quantity  of  oil,  and,  fortu- 
nately, it  is  unnecessary.  The  best  way  is  to  drain  out  the 
system  at  regular  intervals,  depending  upon  the  type  of  engine 
and  the  conditions  of  the  service,  and  fill  up  with  fresh  oU. 
The  fouled  oil  can  be  filtered  at  leisure  and  kept  for  future  use. 

The  Diesel-engine  industry  is  still  so  young  that  the  question 
of  how  large  an  engine  can  be  built  is  one  that  cannot  readily 
be  answered  at  this  time.  Practically  all  of  the  engines  in 
service  today  are  of  small  and  moderate  power  as  compared 
with  certain  steam  plants,  but,  on  the  other  hand,  big  strides 
have  been  made  in  the  last  few  years  in  the  development  of 
large  units. 

In  view  of  what  has  already  been  done  and  the  experimental 
work  that  has  been  undertaken  by  so  many  firms,  it  is  un- 
doubtedly only  a  question  of  time  when  Diesel-engine  power 
will  be  available  for  all  except  the  very  fastest  liners  and 
warships. 

The  vibration  produced  by  an  engine  depends  largely  upon 
the  number  of  cylinders  and  upon  their  arrangement.  In  com- 
mercial work,  generally  speaking,  the  speed  is  slow  enough  and 
the  hull  heavy  enough  so  that  the  matter  is  not  one  of  great 
importance;  but  in  the  case  of  a  high-speed  engine  in  a  light 
hull,  it  is  absolutely  necessary  that  the  engine  be  properly 
balanced. 

For  commercial  work,  many  four-cylinder,  four-cycle  en- 
gines have  been  built,  and  these  engines  are  very  badly  out 
of  balance  due  to  arranging  the  cranks  all  in  one  plane  to  get 
the  best  turning  moment.  But,  as  already  stated,  where  these 
engines  have  been  installed  no  serious  difficulty  has  resulted, 
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due  undoubtedly  to  the  relatively  low  revolutions  and  the  small 
size  of  the  engine  as  compared  with  the  hull. 

If  good  balance  is  desired,  it  is  necessary  to  use  sis  or  eight 
cylinders,  which  can  be  made  to  give  the  best  turning  moment 
and  a  good  balance  at  the  same  time.  The  only  thing  that  in- 
terferes with  giving  these  engines  a  perfect  balance  is  the  air- 
compressor  cylinders,  but  the  reciprocating  parts  of  these 
compressor  cylinders  are  comparatively  light,  and  hence  do 
not  cause  any  serious  difficulty.  In  the  case  of  crosshead 
engines  it  is  oftentimes  convenient  to  drive  the  compressors 
by  beams  and  links  from  the  crossheads.  On  a  six-cylinder, 
four-cycle  engine,  for  instance,  there  might  be  three  com- 
pressors driven  from  three  of  the  cranks,  or  on  a  six-cylinder, 
two-cycle  engine  three  compressors  would  be  driven  from  three 
of  the  crossheads  and  three  scavenger  pumps  from  the  other 
three,  so  that  a  practically  perfect  balance  would  be  obtained. 

The  usual  method  for  the  fuel  system  is  to  carry  the  main 
supply  of  fuel  in  the  double  bottom  or  in  tanks  in  parts  of 
the  ship  that  are  not  ordinarily  otherwise  used,  and  then  pro- 
vide pumps  for  pumping  it  into  gravity  tanks  placed  well  up 
in  the  engine  room,  so  that  the  fuel  can  flow  by  gravity  from 
the  tanks  to  the  engines.  The  tanks  are  made  large  enough 
to  hold  at  least  several  hours'  supply,  and  oftentimes  a  whole 
day's  supply,  so  that  the  fuel  has  plenty  of  time  to  settle,  and 
any  sediment  or  water  wUl  collect  at  the  bottom  of  the  tank, 
where  it  may  be  drained  off.  It  is  very  necessary  that  the  fuel 
supply  to  the  engine  be  perfectly  clean.  Verj'  small  particles 
of  dirt  or  foreign  matter  wiU  stick  in  the  valves  on  the  fuel 
pumps  on  the  engine  and  cause  no  end  of  trouble.  There  is 
only  one  way  to  avoid  getting  this  dirt  into  the  engine,  and 
that  is  to  filter  the  fuel  properly.  The  filter  is  sometimes 
placed  between  the  gravity  tank  and  the  engine,  and  is  some- 
times combined  with  the  gravity  tank.  In  case  the  gravity 
tank  is  of  small  capacity,  it  is  generally  placed  on  the  dis- 
charge side  of  the  pump  which  pumps  the  fuel  from  the  main 
tanks  to  the  gravity  tank. 

The  arrangement  of  the  exhaust  piping  depends  upon  the 
type  of  the  boat  and  the  conditions  of  the  installation.  In  the 
case  of  small  boats,  where  the  water  line  is  more  or  less  fixed 
and  very  little  rough  water  is  encountered,  an  underwater  ex- 
haust works  out  very  satisfactorily,  but  in  the  ease  of  large 
ships,  the  exhaust  must  be  carried  up  a  stack.  In  twin-screw 
boats  it  is  essential  that  the  exhaust  from  each  engine  be  kept 
separate  so  that  it  can  be  watched  by  the  operators.  One  of 
the  simplest  methods  of  detecting  faulty  operation  in  a  Diesel 
engine  is  to  watch  the  exhaust.  The  least  sign  of  smoke  is 
a  sign  of  poor  combustion  and  should  be  investigated  at  once. 

Many  varieties  of  muffler  are  used.  The  main  idea  of  all 
of  them  is  to  break  up  the  pulsations  in  the  flow  of  the  gases 
and  give  a  steady  flow.  Where  there  is  plenty  of  space  and 
weight  available,  a  big  expansion  chamber  serves  fairly  well, 
but  it  is  much  better  to  reduce  the  size  and  use  baffle  plates. 
One  of  the  best  types  is  one  in  which  the  gases  enter  a  cylin- 
drical chamber  tangentially  at  the  circumference  and  esc.npe  at 
the  center,  or  vice  versa.  Cooling  the  gases  by  turning  the 
cooling  water  from  the  engine  into  the  exhaust  pipe  helps  too, 
but  is  not  used  except  in  some  special  cases.  If  there  is  very 
much  sulphur  in  the  fuel,  water  combines  with  the  products  of 
combustion  and  forms  sulphuric  acid,  which  will  in  time  de- 
stroy the  exhaust  piping.  If,  however,  the  entire  quantity  of 
the  cooling  water  passing  through  the  engine  is  turned  into  the 
exhaust,  the  mixture  is  so  dilute  that  there  is  little  danger  of 
trouble. 

The  piping  itself  must  be  jacketed  or  lagged,  and  due  allow- 
ance must  be  made  for  expansion.    Water  jacketing  is,  in  most 


cases,  more  satisfactory,  but  it  adds  to  the  complication  and 
cost  of  the  system,  and  for  that  reason  is  oftentimes  avoided 
and  the  pipes  are  lagged. 

The  question  of  cooling  the  various  parts  of  a  Diesel  engine 
is  an  important  one,  but  as  far  as  the  fixed  parts  are  con- 
cerned the  problem  is  simple  for  all  ordinary  sizes  of  engines 
It  is  only  necessary  to  provide  for  the  proper  flow  of  the  cool- 
ing water,  avoiding  all  pockets  and  dead  areas.  In  the  case 
of  nearly  all  two-cycle  engines  and  in  four-cycle  engines  of 
quite  moderate  size,  it  is  necessary  in  addition  to  cool  the 
working  piston,  and  herein  lies  a  real  problem.  There  is  no 
exact  dead  line  below  which  cooling  is  unnecessary  and  above 
which  cooling  is  necessary,  as  a  great  deal  depends  upon  the 
conditions  of  operation;  that  is,  a  high-speed  engine  designed 
to  be  driven  at  a  heavy  overload  might  require  cooling,  while 
the  same  engine  driven  at  a  lower  speed  and  moderate  power 
would  operate  perfectly  satisfactorily  with  uncooled  pistons. 
It  is  simply  a  question  of  cari-ying  away  the  heat  absorbed  by 
the  top  of  the  piston.  If  it  can  be  carried  off  fast  enough 
through  the  cylinder  walls  to  keep  the  center  of  the  piston 
head  from  getting  too  hot,  then  the  pistons  do  not  need 
to  be  cooled,  but  if  this  is  not  so,  then  the  extra  heat  must  be 
absorbed  by  the  circulation  of  a  cooling  mediimi  through  the 
piston.  In  general,  it  may  be  said  that  two-cycle  engines  de- 
veloping 50  b.hp.  or  more  per  cylinder,  and  four-cycle  engines 
developing  150  b.hp.  or  more  per  cylinder,  are  better  off  with 
cooled  pistons. 

The  difficulties  in  the  way  of  successfully  cooling  the  piston 
are  best  shown  by  the  variety  of  substances  used  and  by  the 
various  devices  employed  to  carry  the  substance  to  and  from 
the  piston.  The  simplest  method  is  to  employ  a  jet  of  air,  but 
this  is  not  very  effective  and  can  be  used  only  where  the  cooling 
effect  required  is  verj'  slight.  The  other  three  substances  em- 
ployed to  any  extent  are  lubricating  oil,  fresh  water  and  salt 
water.  Lubricating  oil  has  the  distinct  disadvantage  that  its 
specific  heat  is  only  about  0.4  of  that  of  water,  and  hence 
about  21/2  times  as  much  must  be  circulated  to  carry  off  the 
same  amount  of  heat  within  the  same  temperature  limits.  In 
addition,  oil  does  not  absorb  heat  from,  or  give  heat  to,  a 
metallic  surface  as  readOy  as  does  water.  The  one  advantage 
of  oil  is  that  in  case  of  any  leakage  inside  of  the  crankcase, 
it  mixes  with  the  other  lubricating  oil  and  does  not  cause  any 
damage. 

In  view  of  all  this,  it  is  readily  understood  why  lubricating 
oil  is  used  only  in  special  cases  where  certain  conditions  make 
the  advantages  more  than  outweigh  the  disadvantages. 

For  commercial  work  it  is  safe  to  say  that  the  choice  lies 
between  fresh  and  salt  water.  Fresh  water  requires  an  addi- 
tional system,  including  tank,  pump,  cooler  and  piping,  but 
it  is  not  so  corrosive,  not  so  destructive  to  the  packing  in  the 
joints  of  the  system,  not  dangerous  as  regards  deposits  in  the 
piston,  and  in  case  of  leakage  into  the  lubricating  oil  there  is 
not  the  danger  of  damage  to  bearings.  When  salt  water  is 
used  with  proper  precautions,  most  of  the  advantages  of  fresh 
water  disappear;  but  it  is  a  question  as  to  how  far  these  pre- 
cautions can  be  successfully  carried  out  under  every-day  work- 
ing conditions.  Both  fresh  and  salt  water  will  undoubtedly 
be  used  for  some  time  to  come  until  enough  experience  is 
gained  with  both  systems  to  finally  settle  the  matter  either 
one  way  or  the  other,  or  it  may  be  that  fresh  water  will  be 
used  for  high-grade  installations,  and  salt  water  where  first 
cost  and  simplicity  are  of  prime  importance. 

To  carry  the  liquid  to  and  from  the  piston  there  are  three 
general  systems,  but  the  details  for  any  one  system  are  varied 
greatly  by  the  various  engine  builders  or  by  the  same  builder 
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on  different  engines.  One  system  is  to  combine  the  cooling 
with  the  hibrication  system,  but  this,  of  course,  is  applicable 
only  in  case  lubricating  oil  is  used  for  cooling.  The  general 
scheme  is  to  supply  the  oil  to  the  main  bearings,  from  whence 
it  passes  through  the  hollow  crankshaft  to  the  crankpin  bear- 
ings and  up  the  connecting  rods  to  the  wrist  pins,  thence 
through  pipes  or  passages  in  the  piston  to  the  head  and  back 
again  through  a  pipe  or  passage  to  some  point  near  the  bottom 
of  the  piston  from  where  it  can  drain  directly  into  the  crank- 
pit.  A  certain  amount  of  oil  leaks  out  at  the  bearings,  and 
this  serves  to  lubricate  them. 

A  second  system  is  to  use  jointed  swinging  pipes,  and  a 
third  system,  telescopic  pipes.  Both  inlet  and  outlet  pipes  can 
be,  and  are  generally,  used  so  that  any  liquid  desired  can  be 
employed  for  the  cooling  medium.  The  swinging  pipes  are 
suitable  for  slow-speed  engines  only,  as  at  high  speeds  the 
inertia  forces  are  very  large  and  it  is  troublesome  to  take  care 
of  them  jiroperly.  Moreover,  the  passage  for  the  liquid  must 
by  the  nature  of  the  ease  have  several  bends  and  turns,  and 
at  high  revolutions  the  inertia  forces  produce  extremely  high 
pressures,  making  it  very  difficult  to  keep  the  joints  of  the 
system  tight. 

There  is  one  principle  that  must  be  followed  in  the  design 
of  swinging  pipes  for  even  moderate  speeds,  and  that  is  to 
keep  the  bearings  at  the  joints  of  the  pipes  entirely  inde- 
pendent of  the  stuffing  boxes,  or,  in  other  words,  the  piping 
for  carrying  the  liquid,  and  the  strength  members  for  taking 
the  inertia  forces  must  each  do  its  own  work,  although  they 
are  fastened  together  and  are  a  part  of  each  other.  The  great 
trouble  with  this  system  is  to  keep  it  tight  at  the  joints,  and 
it  is  only  by  careful  designing  along  the  lines  stated  that  suc- 


cessful results  can  be  obtained.  In  case  water  is  used  for  a 
cooling  medium,  the  lubrication  of  the  bearings  at  the  joints 
becomes  important,  but  wilh  forced  lubrication  there  is  gen- 
erally enough  oil  flying  around  in  the  crankease  to  take  care 
of  this  if  pockets,  connected  to  the  bearings,  are  proviaed  for 
catching  it. 

Telescopic  pipes  are  adaptable  to  both  high-  and  low-speed 
engines.  AJl  parts  are  moving  in  line  with  the  cylinder  axis, 
and  taking  care  of  the  inertia  forces  is  much  simpler  than 
with  the  swinging  links.  Moreover,  there  are  fewer  turns 
in  the  passages  for  the  cooling  medium,  and,  as  a  general 
thing,  air  chambers  can  be  jjlaeed  so  as  to  effectively  care  for 
the  surges  in  the  cooling  liquids.  An  air  chamber  on  the  suc- 
tion side  is  a  necessity,  but  on  the  discharge  side  it  may  be 
dispensed  with  provided  the  discharge  pipes  are  of  generous 
size.  It  is  good  practice  to  put  an  open-end  pipe  discharging 
into  a  funnel,  with  proper  jjrovision  against  splashing,  on  the 
discharge  line  so  that  the  cooling  fluid  coming  from  the  piston 
can  be  actually  seen  by  the  operator.  A  certain  amount  of 
flexibility  in  the  telescopic  pipes  is  desirable,  in  order  to 
remedy  any  slight  looseness  of  the  piston,  or  of  the  cross- 
head  in  its  guide,  or  any  slight  misalignment.  One  method 
of  accomplishing  this  is  to  provide  a  double  pipe,  one  inside 
of  the  other.  The  inside  pipe  is  fastened  at  one  end  to  the 
piston  or  erosshead  and  at  the  other  to  the  outside  pipe.  The 
outside  pipe  is  guided  in  the  part  fixed  to  the  engine  frame. 
Here  again  the  most  troublesome  part  is  the  packing,  but  it 
is  like  packing  the  piston  rod  of  an  engine,  and,  as  might  be 
expected,  the  most  satisfactory  jiaeking  is  of  the  labyrinth 
type,  with  provision  for  self-adjustment  to  the  oipe  so  that 
it  fits  snugly  under  all  conditions. 


THE  RELATIVE    CORROSION    OF    CAST  IRON,   WROUGHT-IRON 
AND  STEEL  PIPE  IN  HOUSE  DRAINAGE  SYSTEMS 


By  WM.  PAUL  GERHARD,"  NEW  YORK„N.  Y. 


A  SPECIAL  investigation  was  made  in  the  summer  of 
1918  in  New  York  City,  with  a  view  of  bringing  out 
facts  regarding  the  deterioration  by  corrosion,  and 
incidentally  other  characteristics,  of  cast-Lron,  wrought-iron 
and  steel  pipe  as  used  in  the  drainage  of  buildings. 

The  plumbing  of  buildings  comprises  two  distinct  piping 
systems,  namely,  the  drainage  system  (composed  of  sewer, 
drain,  soil,  waste  and  vent  lines)  and  the  supplij  system  (com- 
posed of  hot,  cold  and  circulation  pipes).  The  investigation 
was  confined  to  the  drainage  and  vent  system. 

The  following  kinds  of  pipes  are  used  as  materials  for  such 
drainage  systems:  standard  or  light  and  extra  heavy  cast- 
iron  soil  pipe  (in  5-ft.  lengths)  ;  light  tan-ed  cast-iron  gas  pipe 
(in  9-ft.  lengths)  ;  standard-weight  wrought-iron  and  steel  pipe 
(in  lengths  of  about  20  ft.),  and  finally  extra  heavy  wrought- 
iron  and  steel  pipe,  both  the  steel  and  wrought  iron  being  either 
black,  asphalted  or  galvanized. 

In  the  oldest  plumbing  installations  standard  cast-iron  soil 
pipe  was  usually  tar-coated  or  painted  as  a  protection  against 
corrosion.  After  about  1881  such  pipe  was  not  permitted  to 
be  used  by  municipal  plumbing  regulations,  and  extra  heavy 
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pipe  took  its  place.  Even  this  pipe  was  liable  to  have  sand 
or  blow  holes,  and  its  lead-calked  joint  was  rarely  permanent, 
as  it  was  affected  by  extremes  in  temperatures. 

These  objections  led  to  the  introduction,  in  about  1881,  of 
screw- jointed  welded  jjipe  with  recessed  drainage  fittings, 
the  late  Mr.  C.  W.  Durham,  Mem.Am.Soc.C.E.  having  orig- 
inated it.  This  system  soon  became  the  favorite  one  with 
the  rajiid  growth  of  the  skyscraper  buildings  in  large  cities. 
The  earlier  systems  were  of  wrought  iron,  but  since  about  1890 
steel  pipe  has  also  come  into  extended  use. 

In  course  of  time  severe  corrosion  occurred  in  some  Durham 
drainage  systems,  and  this  led  the  manufacturers  of  cast-iron 
pipe  to  claim  that  both  wrought-iron  and  steel  pipe  were  not 
materials  suitable  for  house  drainage. 

Great  pains  were  taken  in  the  investigation  to  distinguish 
between  genuine  wrought-iron  and  steel  pipe,  and  the  conclu- 
sion was  reached  that  there  was  a  vast  difference  in  the  corro- 
sion of  the  two  materials,  and  that  steel  pipe  proved  in  actual 
service  to  be  much  inferior  to  the  wrought-iron  pipe. 

The  investigation  involved  the  inspection  of  78  buildings 
along  both  sides  of  Broadway,  from  Bowling  Green  (down- 
town) to  42nd  Street.  It  included  many  modern  office  build- 
ings and  skyscrapers,  also  a  few  hotels  and  one  large  de- 
partment store.  The  newer  buildings,  those  less  than  5  years 
old,  were  omitted  from  consideration,  it  being  assumed  that 
the   corrosion   of   the   pipes,   if  any,   had    not   advanced   suffi- 
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ciently  to  give  much  information  of  value.  The  roof  vent  pipes 
of  the  buUdings  were  selected  because  these  formed  almost  the 
only  parts  of  the  drainage  system,  of  which  the  interior  could 
be  freely  examined.  An  attempt,  however,  was  made  to  gain 
information  regarding  the  main  drain  lines  in  the  cellars. 

The  oldest  buildings  were  found  to  have  east-iron  drainage 
systems,  but  in  the  later  buildings,  and  chiefly  in  those  over 
ten  stories  in  height,  the  screw-jointed  system  prevailed,  doubt- 
less because  of  its  important  advantages  over  the  former. 

Samples  from  over  500  wrought-iron  and  steel  roof  vents 
were  taken  for  analvsis  to  determine  the  material.     The  method 


be  evenly  pitted  to  a  comparatively  shallow  depth,  thus  reduc- 
ing the  pipe  thickness  but  slightly  (see  Figs.  2  and  3).  Many 
of  the  older  steel  pipes  showed  a  characteristic  and  often  aggra- 
vated form  of  scaling  (see  Fig.  4).  When  removed,  the  flakes 
often  leave  but  a  thin  outer  crust  of  the  original  metal;  the 
scaling  had  a  tendency  to  fall  off  by  its  own  weight  and  to 
choke  the  vent  pipes  at  angles  or  bends  in  the  line. 

WhUe  the  genuine  wrought-iron  pipes  made  an  excellent 
showing,  the  steel  vents  in  service  more  than  20  years  showed 
in  nearly  all  cases  a  very  bad  deterioration. 

As  regards  the  drains  and  house  sewers  of  welded  pipe,  a 
number  of  instances  were  recorded  of  pipes  having  become 
corroded,  but  only  in  a  few  cases  could  samples  of  the  removed 
pipes  be  obtained  for  analysis.  Assuming,  however,  the  cor- 
rosive conditions  to  be  no  more  severe  in  the  drain  pipes  than 
in  the  roof  vents,  the  drains  would  naturally  last  longer  be- 
cause of  their  larger  sizes,  which  involve  a  greater  wall  thick- 
ness of  the  pipe.  Concerning  cast-iron  drains,  a  few  buildings 
still  had  the  old  light-weight  pipes,  and  these  were  found  with- 
out exception  to  be  in  bad  shape,  having  leaky  joints  and  some- 
times holes,  due  either  to  corrosion  or  to  the  cutting  of  the 
pipes  for  the  removal  of  stoppages,  which  were  patched  up 
with  clamped  bands.  Where  the  house  drains  were  of  extra 
heavy  cast  iron,  numerous  instances  of  leaky  joints  were  dis- 


FiG.  1     Manganese  Testing  Outfit 

of  testing  was  by  the  "  mahganese  test."  Small  chips  from 
the  roof  pipes  were  cut  off  by  hammer  and  chisel,  paint  and 
galvanizing  having  first  been  removed  with  a  file.  The  testing 
outfit  used  was  a  very  simple  one  (see  Fig.  1),  and  comprised 
a  number  of  glass  test  tubes,  with  tube  rack,  a  bottle  of  diluted 
nitric  acid,  a  bottle  of  sodium  bismuthate,  an  alcohol  lamp, 
glass  ladle  and  st«el  pincers.  When  the  sample  tested  was  steel, 
a  decided  pink  color  showed  in  the  test  tube,  whereas  if  it  was 
wrought  iron,  a  brownish  residue  showed  in  the  bottom  of  the 
tube.  In  numerous  eases  the  chemical  test  was  supplemented 
by  a  fracture  test,  showing  the  chara<'teristic  fibrous  appear- 


FiQ.  2    Cast-Ibon  Pipe  Showing  Ttpicai  Cobkosion  Result- 
ing IN  Even  Pock  marking  or  Shallow  Pitting 

anee  of  the  break,  if  the  material  tested  was  wrought  iron,  and 
a  bright  crystalline  appearance  if  the  pipe  was  of  steel.  Doubt- 
ful cases  were  further  investigated  by  referring  larger  samples 
from  the  roof  pipes  for  microscopical  examination  to  Prof.  W. 
CampbeU,  of  the  Metallurgical  Department,  and  for  chemical 
analysis  to  Dr.  Fales,  of  the  Department  of  Chemistry,  of 
Columbia  University.  Numerous  photographs  were  also  taken 
as  a  further  record  of  conditions  found.' 

Two  quite  distinct  forms  of  rusting  or  corrosion  were  ob- 
served, namely,  pitting  or  pockmarking,  and  scaling  or  flaking. 
Both  the  wrought-iron  and  the  cast-iron  pipes  were  found  to 


*  Typical  halftone  Ulustrattons  appear  in   the  complete  paper. 


Fig,  3     Wrought-Iron  Pipe  Showing  Typical  Corrosion  Re- 
sulting IN  Even  Pockmarking  or  Sh.^llow  Pitting 

covered.  This  well-known  defect  of  the  calked  joint  in  plumb- 
ers' pipe  is  j^articularly  frequent  where  large  volumes  of  hot 
waste  water  jjass  through  the  pipes,  and  also  where  steam 
exhaust,  drip  and  boiler  blow-off  pipes  are  tapped  into  the 
house  sewers.  Municipal  rules  have  for  many  years  forbidden 
this  practice,  but  it  is  still  kept  up,  usually  so  after  a  building 
has  been  passed  by  the  plumbing  inspector. 

The  conclusions  reached  by  the  investigation  may  be  summed 
UJ1  as  follows : 

1  Cast-iron  pipe  is  a  satisfactory  material  for  house  drainage 
Ijurjjoses,  many  cast-iron  roof  vents  showing  up  even  more 
favorably  as  regards  corrosion  than  had  been  anticipated, 
but  the  principal  objectionable  feature  remains,  i.  e.,  the 
unsafety  and  unreliability  of  the  calked  joint,  which  can 
never  be  depended  upon  to  be  a  permanently  tight  joint, 
because  of  expansion  and  contraction.  A  further  objection 
to  cast-iron  drain  and  soil-pipe  systems  is  that  owing  to  the 
pipes  being  only  five  feet  in  length  a  much  larger  number 
of  joints  must  be  made,  involving  more  labor  in  erecting  and 
supporting  the  pipe  stacks,  and  also  the  multiplied  danger 
from  leaky  joints. 
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2  The  screw  joint  in  welded  pipe  is  much  superior  to  the 
calked  joint. 

3  Steel  pipe  is  much  inferior  to  both  cast-iron  and  wrought- 
iron  pipe  when  exposed  to  corrosion.  Galvanizing  adds  to 
the  life  of  the  pipe,  but  the  coating  does  not  adhere  as  well 
to  steel  pipes  as  to  wrought-iron  pipes.  The  rust  resistance 
of  the  base  metal  is,  however,  of  far  greater  importance 
than  the  preservative  coating. 

4  Ample  evidence  was  obtained  in  this  investigation  to  war- 
rant the  opinion  that  genuine  wrought-iron  pipe  is  a  far 
more  durable  material  for  house  drains  and  vents  than  steel 
pipe. 

5  In  recent  years  there  has  been  a  widespread  substitution  of 
the  cheaper  steel  pipe  where  wrought-iron  pipe  was  called 
for  in  the  specifications.  Then,  again,  engineers'  and  archi- 
tects' specifications  often  make  no  discrimination  between 
genuine  wrought-iron  and  mild-steel  pipe,  and  this  is  equally 
true  of  plumbing  regulations. 

6  Important  municipal  and  governmental  buildings,  as  well  as 
those  erected  by  private  enterprise,  aU  of  which  are  ex^ 
pected  to  last  from  50  to  100  years,  should  have  all  their 
important  installations,  and  in  particular  those  parts  which 
are  inaccessible  after  the  building  is  completed,  composed 
of  materials  having  a  corresponding  duration  of  life. 

In  conclusion,  one  fact  should  be  mentioned  which  may  have 
contributed  to  the  confusion  as  to  wrought-iron  and  steel  pipe, 
and  that  is  that  manufacturers  and  dealers  have  introduced 
the  term  wrought  pipe  for  the  purpose  of  designating  steel 
pipe,   when   there   appears   to   be   no   good   reason   why   the 


material   should   not   be   called   by    its    true   name,   viz.,   steel 
pipe. 

This  investigation  as  to  the  life  of  cast-iron,  wrought-iron 
and  steel  pipe  was  in  charge  of  the  writer,  and  he  personally 
inspected    all    buildings,    witnessed    all    chemical    tests,    and 


Fig.   4 


Sxiiix    I'li'K    Showing    Aggravated  but   Typical   Cob- 

KOSION    ReSUITINO    IN    FLAKING    OR    SCALING 


selected  the  typical  vents  which  were  photographed.  The  work 
was  undertaken  at  the  suggestion  of  the  A.  M.  Byers  Com- 
pany, manufacturers  of  genuine  wrought-iron  pipe,  of  Pitts- 
burgh, Pa. 
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THE  inquiry  of  which  this  paper  is  a  report  was  con- 
ducted through  a  questioimaire  of  which  about  500 
copies  were  distributed  throughout  South  and  Central 
America  and  the  West  Indies.  In  order  to  secure  representa- 
tive and  impartial  distribution,  outside  agencies  were  enlisted 
in  the  work,  the  printed  blanks  being  sent  to  their  branches 
and  correspondents  by  the  National  City  Bank,  the  United 
Fruit  Company,  W.  R.  Grace  and  Company,  and  the  HOI 
Publishing  Company.  Additional  copies  were  sent  out  by  the  • 
author  to  names  taken  from  a  commercial  list  obtained  from 
the  United  Fruit  Company  and  to  United  States  consuls. 

The  questionnaire  as  drawn  up  in  English  will  be  found  in 
the  Appendix,  together  with  the  form  letter  which  accompanied 
it.  The  actual  printed  forms  sent  out  were  translated  into 
Spanish  and  Portuguese,  in  which  languages  most  of  the 
replies  came  back.  The  information  given  herein  is  not,  how- 
ever, limited  to  that  obtained  through  the  questionnaires  as 
various  citations  in  the  text  point  out.  In  all  cases,  quotations 
without  names  attached  are  from  the  questionnaires. 

Spanish  and  Portuguese  Weights  and  Measures 

As  many  readers  are  not  acquainted  with  Spanish  weights 
and   measures,   tables  of  the  more  common  units   and   their 


*  Commissioner,  American  Institute  of  Weights  and  Measures.  Mem. 
Am.Soc.M.E. 

Abstract  of  report  prepared  for  the  American  Institute  of  Weights 
and  Measures.  For  presentation  at  the  Annual  Meeting,  New  York, 
December  3  to  0,  1918,  of  The  Ameeican  Society  of  Mechanical 
Knoineees.  Advance  copies  of  the  complete  paper  may  be  obtained 
by  members  gratis  upon  application.     AU  papers  are  subject  to  revision. 


relations  are  here  given.     The  translation  of  the  names  is  al- 
most self -apparent,  but  the  following  are  given : 

Onza  Ounce  Pulgada  Inch 

Libra  Pound  Pie  Foot 

Tonelada  Ton  Vara  Yard 

Cuartillo  Quart  ''•g 

The  Portuguese  names  are  so  similar  that  their  meanings  will 
be  apparent. 

SPANISH  WEIGHTS  AND  MEASURES 

Weight 

16  onzas  =  1  libra 

25  libras  ^  1  arroba 

4  arrobas        =  1  ijuintal 

20  quintales     =  1  tonelada 

Dry  Measure 
4  cuartillos     =  1  celemin 
12  celemin  s       =  1  fanega 
12  fanegas        =  1  cahiz 

Liquid  Measuke 

4  cuartillos     =  1  azumbre 

8  azumbres     =  1  cantara 

16  cantaras      =  1  moyo 

Length 

12  pulgadas      =  1  pie 
3  pies  =  1  vara 

Unification  of  English  and  Spanish  Weights  and 
Measures 

With  slight  differences  in  the  values  of  the  units,  this  syttem 
is  substantially  identical  with  our  own.  With  suitable  fore- 
sight and  effort  the  two  might  have  been  unified  long  ago. 
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The  chief  difficulty  in  the  adoption  of  the  metric  system  in 
Latin  America  has  been  and  is  the  psychological  difficulty— 
that  is,  learning  to  think  or  vizualize  values  in  strange  units. 
In  this  sense  the  difficulty  of  adopting  the  English  values  of 
the  units  would  have  been  nil  for  there  would  have  been  too 
little  change  in  values  to  cause  confusion  of  thought,  while  in 
names  there  would  have  been  none. 

Jleanwhile  the  still  greater  difficulty  in  our  own  case — the 
physical  difficulty  due  to  the  anchorage  of  units  in  standardized 
manufacture — was  and  is  absent  in  Latin  America  where  but 
little  manufacturing  is  done.  The  difficvdties  in  the  way  of 
adopting  the  English  values  of  the  units  thus  were  and  are 
trifling  in  comparison  with  those  in  the  way  of  adopting  the 
metric  units.  Moreover,  the  process  would  have  been  one  of 
subtraction,  two  sets  of  values  being  reduced  to  one,  and,  in- 
ternationally considered,  several  sets  of  values  reduced  to  one, 
for  the  Spanish  units  have  slight  and  annoying  differences  of 
value  in  different  countries.  The  "  adoption  "  of  the  metric 
system,  on  the  other  hand,  has  been  one  of  addition,  another 
set  of  units  being  added  to  those  already  existing. 

The  ease  with  which  the  English  values  of  the  units  might 
have  been  adopted  is  shown  by  these  reports  of  the  progress 
they  have  made.  With  no  trace  of  compulsion  or  even  gov- 
ernmental recognition,  they  have  come  into  large  use  by  the 
operation  of  the  forces  of  trade  and  commerce  and  by  simple 
acceptance,  whereas  the  metric  units  have  nowhere  made 
progress  except  by  compulsion. 

The  remaining  question  is :  Is  it  too  late  ?  Except  for  units 
for  land  measure,  which,  once  established,  should  be  let  alone, 
I  think  not,  for  conditions  have  not  materially  changed  in 
Latin  America.  It  must  be  apparent  there,  as  this  inquiry 
makes  it  here,  that  the  attempt  to  adopt  the  metric  system  is  a 
failure.  The  weights  and  measures  of  Latin  America  are  in 
a  state  of  chaos,  for  which  a  remedy  is  sorely  needed.  Were 
they  to  dismiss  the  intruder  and  retain  the  old  historic  names 
with  changes  in  values  which  are  so  slight  as  to  be  inappreci- 
able for  most  purposes,  Pan-Americanism  in  this  important 
field  would  become  an  accomplished  fact,  and  the  unification 
of  the  weights  and  measures  of  North  and  South  America  with 
those  of  the  British  Empire  would  be  within  sight. 

It  is  especially  to  be  noted  that  until  about  the  beginning  of 
the  present  century  there  were  few,  if  any,  compulsorj'  metric 
laws  in  Spanish  America.  The  system  had  been  "  adopted  " 
in  many  of  those  countries  as  the  official  system,  and  used 
chiefly  for  customs  jnirposes  and  railway  tariff's,  but  the  people 
continued  to  use  the  old  measures  without  molestation.  The 
change  in  the  intervening  years  is  due  to-  German  influence  and 
for  German  purposes.  If,  as  seems  probable,  German  in- 
fluence in  Spanish  America  is  to  suffer  an  eclipse,  is  it  too 
much  to  hope  that  the  future  may  see  the  unification  of  the 
weights  and  measures  of  North  and  South  America  and  the 
British  Empire  on  the  foundation  of  the  system  which,  in  its 
basic  and   historic   features,   is   common   to   all? 

Meanwhile  we  have  an  important  lesson  to  learn  from  Latin 
America.  A  glance  through  these  reports  will  reveal  the  com- 
mon practice  of  selling  grain  and  other  farm  products  at 
wholesale  by  •vseight,  the  arroba  and  the  quintal  being  favorite 
units. 

Our  clumsy  efforts  to  connect  the  bushel  and  pound  through 
conversion  factors  are  the  cause  of  much  confusion '  which 


would  disappear  were  we  to  copy  this  practice,  and,  incidental- 
ly, deprive  the  metricites  of  a  false  argument  which  is  on  all 
their  lips,  and  which  the  unthinking  know  no  better  than  to 
accept.  The  unit  for  this  purpose  should  be  the  quintal  of 
100  lb. — a  name  which  is  preferable  to  hundredweight  as  it 
avoids  confusion  with  the  British  hundredweight  of  112  lb. 

General  Analysis  of  Results 

The  eff'ort  to  learn  the  relative  usage  of  the  different  systems 
has  not  been  successful.  When  one  return  gives  exclusive  use 
of  the  metric  system  for  a  given  purpose  and  another  exclusive 
use  of  the  Spanish  system  for  the  same  purpose,  disciimination 
is  impossible.  The  thing  here  proven  is  that  the  claim  that 
Latin  America  is  metric  is  false,  as  are  all  arguments  based 
upon  it.  In  particular  it  should  be  noted  that  the  order  in 
which  the  units  are  herein  named  has  no  significance. 

In  but  one  of  the  countries  investigated  (Uruguay)  can  the 
metric  system  be  said  to  be  adopted  for  domestic  trade,  whUe 
there  we  find  an  authorized  official  exception  in  the  ease  of  real 
estate,  as  we  find  other  exceptions  in  the  cases  of  wearing  ap- 
parel, industry-,  and  navigation.  Nevertheless,  in  twelve  of 
these  twenty  countries,  according  to  a  report  on  The  Metric 
System  in  Export  Trade  by  the  Director  of  the  Bureau  of 
Standards,  the  metric  system  is  "  obligatory.'" 

In  ten  of  these  countries  (apart  from  the  railroads  and  other 
fields  under  immediate  government  control)  the  metric  system 
has  made  almost  no  impression.  (Nicaragua,  Guatemala, 
Spanish  Honduras,  Cuba,  Panama,  Colombia,  Porto  Rico," 
San  Salvador,  Ecuador,  and  Costa  Rica. 

Of  these  ten  countries,  according  to  the  above  report,  the 
metric  sj'stem  is  "  obligatory "  in  seven.  In  five  of  them 
(Cuba,  Colombia,  Porto  Rico,  Panama,  and  Spanish  Hon- 
duras) the  English  units  are  used  far  more  than  the  metric, 
having  largely  supplanted  all  othei's,  although  in  three  of  them, 
according  to  this  same  report,  the  metric  system  is  "  obliga- 
ory."  Not  only  has  the  English  pound  come  into  large  use, 
but  the  arroba  and  quintal  have  been  adjusted  in  value  to 
make  them  equal  to  25  and  100  English  pounds,  respectively. 
In  substantially  all  of  the  countries  investigated  the  English 
inch  is  used  for  mechanical  purposes,  as  the  English  nautical 
units  are  used  for  navigation  and  sea  shipments.  That  most 
derided  of  English  units — the  nautical  mile — is  used  by  all 
countries  that  sail  the  seas  and  they  use  no  other.  The  kilo- 
meter is  an  unknown  measure  at  sea. 

In  all  countries  the  impression  made  is  in  direct  relation  to 
the  sevei'ity  of  the  laws,  of  which  we  have  the  climax  in 
Uruguay,  with  Venezuela  and  Argentina  not  far  behind.  In 
all  eases  the  movement  was  begun  with  mild  laws  under  the 
impression  that  the  adoption  of  the  system  was  a  simple  and 
easy  thing  to  bring  about.  Such  laws  failing,  more  drastic 
ones  followed,  but  even  these  have  been  but  partially  effective. 
The  greatest  progress  has  been  made  in  the  field  of  domestic 
retail  trade,  in  which  weights  and  measures  are  under  the  im- 
mediate eye  of  officers  of  the  law. 

It  is  this  field  which  comes  under  the  observation  of  tourists. 
One  may  tour  through,  or,  for  that  matter,  live  in  a  country 
for  many  years,  in  many  walks  of  life,  and  experience   but 


'  It  should  be  noted  that  the  adoptiOD  of  the  metric  system  would 
not  do  away  with  this  confusion  since  wheat,  corn.  rye.  etc..  do  not 
weigh  the  same  per  decaliter  any  more  than  they  do  per  bushel.  The 
sale  of  these  and  similar  commodities  by  weight  is  the  simple  and 
sufficient  method  of  abolishing  all  the  confusion  now  experienced  in 
this  branch  of  trade. 


^  See  The  Metric  System  in  Export  Trade  by  the  Director  of  the 
Bureau  of  Standards,  page  17  :  Senate  Document  No.  241.  Govern- 
ment Printing  Office.  1916. 

-  Porto  Rico  is  always  claimed  to  be  metric  by  the  advocates  of 
the  metric  system.  But.  according  to  Mr.  Fred  R.  Drake.  Chairman 
Executive  Committee.  .American  Metric  Association.  ■•  The  meter.  liter 
and  gram  continue  to  prove  most  satisfactory  in  official  and  general 
use  in  the  Philippine  Islands,  Porlo  Rico  and  other  United  States 
possessions." 
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little  contact  with  weights  and  measures  outsitle  the  field  of 
retail  trade,  and  we  thus  see  why  the  reports  of  tourists  are 
more  favorable  to  the  metric  system  than  the  facts  justify,  as 
we  also  see  why  the  observations  of  tourists,  in  a  comprehensive 
sense,  have  very  limited  value. 

The  further  we  get  from  the  field  of  retail  trade,  the  less  is 
the  system  used.  In  this  field  the  progress  is  chiefly  with  units 
of  weight  and  capacity,  the  measure  of  length  for  the  sale  of 
diygoods  being  commonly  the  vara,  while  imported  wearing 
apparel  of  all  kinds  is  commonly  sold  by  the  units  of  the 
country  of  its  origin,  by  the  inch  at  least  as  much  as  the 
centimeter,  and  domestic  products  are  frequently  made  to 
numbered  sizes,  of  which  the  relation  to  any  system  of  units  is 
not  apparent.     They  are  not  metric. 

In  primary  or  wholesale  markets  the  old  measures  prevail, 
although  these,  in  some  cases,  have  been  adjusted  in  value  to 
make  them  even  multiples  of  English  basic  units.  We  have 
here  perfect  examples  of  the  simple  process  of  unification  of 
English  and  Spanish  measures  which,  with  proper  encourage- 
ment, might  by  this  time  have  become  substantially  universal. 
Lumber  and  timber  are  almost  universally  sawn  to  the  inch, 
although  frequently  mixed  with  the  vara  or  the  meter  for 
length,  and  the  square  and  cubic  meter  as  sales  units,  prices 
being  made  at  so  much  per  square  or  cubic  meter  for  one-inch 
boards. 

In  the  mechanical  trades  tailors  and  seamstresses  use  all 
Ihree  systems,  as  do  stone  and  brick  masons,  while  carpenters 
commonly  use  the  pulgada  or  inch.  In  machine  shops  both 
English  and  metric  units  are  used,  depending  chiefly  on  the 
country  of  origin  of  the  machines  they  have  to  repair.  The 
inch  is  predominant. 

In  this  connection  we  have  the  report  of  the  Cleveland  Twist 
Drill  Company  that  shipments  of  their  tools  to  South  America 
are  "  95  per  cent  to  100  per  cent  English,"  and  of  the  Detroit 
Twist  Drill  Company  that  "  All  of  our  South  American  custom- 
ers use  more  English  sizes  than  metric."  Needless  to  say,  Eng- 
lish-sized twist  drills  are  bought  in  order  to  make  English-sized 
holes,  for  they  will  make  no  other. 

In  ship  and  boat  building,  also,  the  English  units  find  large 
use,  while  in  mining  and  smelting  we  find  a  miscellaneous  mix- 
ture of  all  three  systems. 

The  persistence  of  old  units  is  most  pronounced  in  the  meas- 
urement of  land.  When  units  of  measure  are  once  anchored  in 
titles  to  real  estate,  they  are  there  to  stay.  Of  this  we  have 
perfect  examples  in  the  use  of  the  French  arpent  in  Louisiana 
and  the  Spanish  vara  in  Texas,  in  which  states  those  units  are 
today  the  common  units  of  land  measure.  Another  example  is 
found  in  France,  where,  in  some  sections,  the  old  units  of  land 
measure  are  still  predominant. 

When  outlying  districts  are  incorporated  within  city  limits, 
parcels  of  land  are  much  reduced  in  size  and  smaller  units  come 
in.  This  gives  an  opportunity  for  the  introduction  of  the 
metric  system,  but  with  the  result  that,  in  the  older  portions  of 
the  town,  the  old  units  are  used,  while  in  the  newer  portions  we 
find  the  new  ones. 

Similarly,  initial  surveys  of  the  hinterland  give  an  oppor- 
tunity for  the  use  of  new  units,  but  again  with  the  result  that 
the  older  portions  of  the  country  are  measured  in  one  set  of 
units  and  the  newer  in  another. 

In  Uruguay,  where  the  laws  ai'e  more  severe  and  more  rigid- 
ly enforced  than  in  any  other  country,  it  has  been  found  neces- 
sary to  authorize  the  use  of  old  units  for  the  measurement  of 
land  (see  Uruguay  below),  while  in  other  countries  the  laws, 
in  this  application,  ai'e  quietly  ignored.  This  is  the  more 
significant  because  all  transfers  of  real  estate,  as  matters  of 


public  record,  come  before  the  eyes  of  officers  of  the  law.  In 
other  countries,  again,  the  purchase  and  sale  are  made  in 
Spanish  units  and  the  day  is  then  saved  by  inserting  metric 
equivalents  in  the  documents  of  record. 

In  marine  measurements  and  sea  shipments  the  English 
system  is  used  everywhere,  although  mixed  with  metric  units, 
especially  for  inland  navigation. 

Classified  in  another  way,  the  most-used  metric  units  are 
those  of  capacity.  Next  come  those  of  weight,  and,  trailing 
far  in  the  rear,  those  of  length  and  their  correlatives  of  area. 
This  is  in  accordance  with  a  law  which  long  ago  made  itself 
apparent. 

The  Re.^son  Why  Compulsory  Metric  Laws  Fail 

A  few  words  in  explanation  of  the  failure  of  even  drastic 
laws  for  the  adojjtion  of  the  metric  system  are  here  ap- 
propriate. Such  laws  fail  because  established  and  harmless 
practice  cannot,  except  in  a  technical  sense,  be  made  a  crime. 
Fancy  an  American  grocer  arrested,  haled  to  court,  fined,  and 
even  sent  to  jail  for  selling  sugar  by  the  pound — a  thing  that 
has  been  done  since  the  Pilgrim  fathers  landed  at  Plymouth 
Rock.  And  yet  this  is  exactly  what  they  do  in  Uruguay.  Place 
a  meter  and  a  yardstick  alongside.  They  differ  in  value  by 
about  10  per  cent.  Is  it  conceivable  that  selling  by  one  can 
be  made  a  virtue  and  by  the  other  a  crime?  Faacy  an  Ameri- 
can jur\-  convicting  a  merchant  of  a  crime  for  selling  drygoods 
by  the  yard !  And  yet  this  is  jirecisely  the  meaning  of  com- 
]Hdsory  laws. 

It  is  a  truism  of  law  that  excessive  penalties  cannot  be  en- 
forced and  so  defeat  themselves,  and  is  it  not  clear  that 
compulsory  metric  laws  in  any  country  in  which  the  people 
have  rights  are  unenforceable,  and  that  the  more  drastic  they 
are,  the  more  unenforceable  they  become'? 

Theories  Disproven 

On  its  face,  this  Report  sets  forth  a  volume  of  facts  regard- 
ing the  weights  and  measures  of  Latin  America,  but,  in  addi- 
tion to  this,  it  disproves  many  theories. 

The  first  theory  is  that  it  is  an  easy  and  simple  matter  for  a 
country  to  change  its  system  of  weights  and  measures.  Here 
we  have  the  results  of  twenty  attempts  to  bring  about  this 
change,  most  of  which  date  from  about  the  middle  of  the  last 
century.  In  most  of  them  the  result  has  been  grotesque  failure, 
while  in  none  has  the  attempt  to  retire  old  units  been  suc- 
cessful. 

It  is  on  this  theory  that  the  entire  metric  case  is  based.  Once 
one  has  accepted  the  idea  that  a  country  may  easily  change  its 
weights  and  measures,  it  is  a  short  step  to  the  conclusion  that 
those  who  have  tried  it  have  succeeded,  and  then  another  short 
step  to  the  conclusion  that  we  can  succeed.  The  question  at 
issue  is  one  not  of  belief  but  of  fact.  With  20  failures  after, 
in  most  cases,  more  than  half  a  century  of  effort,  the  fact  is 
proven. 

The  second  theory  is  that  the  adoption  of  the  metric  system 
does  away  with  confusion  of  weights  and  measures.  These 
reports  show  that  the  actual  result  is  to  increase  and  not 
eliminate  confusion. 

The  third  theoi'y  is  that  the  metric  system  is  in  universal 
use,  except  in  the  United  States,  the  British  Empire  and  Rus- 
sia. These  rejiorts  show  that  in  no  country  investigated  is  the 
system  universal. 

The  fourth  theory  is  that  we  umst  adopt  the  metric  system 
if  we  are  to  succeed  in  selling  goods  to  Spanish  America. 
These  reports  show  that  if  we  are  to  change  our  weights  and 
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measures  in  order  to  cont'orm  to  the  i)raetice  of  Spanish 
AmerieaJ  we  should  adopt  the  Spanish  and  not  the  metric 
system. 

The  fifth  theory  is  that  the  "  adoption  "  of  the  metric  system 
leads  to  an  important  saving  of  time  in  primary  education. 
Clearly,  with  a  mixture  of  systems  in  use,  children  have  more 
and  not  less  to  learn. 

The  sixth  theory  is  that  the  adoption  of  the  metric  system 
leads  to  a  saving  of  time  in  calculations.  Clearly,  with  this 
mixture  of  systems  in  use,  involving  the  constant  necessity  for 
conversions  between  them,  the  labor  of  calculations  is  increased 
and  not  reduced.  For  example,  consider  the  purchase  at  whole- 
sale by  tlie  meter  and  the  sale  at  retail  by  the  vara. 

The  seventh  theory  is  that  the  persistence  of  old  units  in 
metric  countries  is  a  persistence  of  names  but  not  of  things — 
that  the  practice  is  nothing  more  than  the  use  of  old  names 
for  new  units.  One  of  the  most  recent  formal  statements  of 
this  theoi-y  is  by  Dr.  William  C.  Wells,  Chief  Statistician  of  the 
Pan-American  Union,  who  says  {Bulletin  of  the  Pan-American 
Union,  January  1917)  : 

"  It  has  been  found  somewhat  difficult  in  countries  adopting 
the  metric  scale  to  do  away  with  the  names  of  the  most-used 
measures  such  as  yards,  quarts,  pounds,  miles,  etc.,  or  rather 
•of  the  equivalents  of  those  English  words  in  the  language  of 
the  country  adopting  the  metric  system.  ...  It  has  been 
found  very  easy  to  substitute  the  thing,  although  sometimes 
difficult  to  substitute  the  word.  .  .  .  Scarcely  a  vestige  of 
the  old  system  is  left  in  any  country  that  adopted  the  metric 
system.  Now  and  then  in  Latin-American  countries  one  will 
hear  the  old  words,  but  almost  always  with  a  meaning  adapted 
to  the  new  scale." 

These  replies  are  sprinlcled  with  such  expressions  as  these: 
"  Same  as  in  the  United  States."  "  English  sizes."  "  For 
distance,  the  English  mile."  "  English  and  metric  system." 
"  French  and  American  indiscriminately."  "  Thickness  of 
lumber  is  always  in  English  inches."  "  Metric  system  infre- 
quently." "  The  two  standards  are  used  indiscriminately." 
"  The  meter  is  used  very  little."  "  The  artisans  of  the  country 
use  in  their  calculations  the  Spanish  vara  as  their  standard." 
"  Our  standard  of  weight  is  the  quintal  of  100  Spanish 
pounds."  "  The  people  continue  to  use  the  old  Spanish 
measures."  "  At  retail,  vara ;  at  wholesale,  yard,  meter." 
"  While  the  metric  system  is  legal  it  is  not  enforced."  "  In 
domestic  business,  only  the  Spanish  system  is  used."  "  A  few 
French  articles  are  in  metric  sizes."  "  The  cuadra  is  still  com- 
monly used,  but  is  prohibited  in  the  documents."  "  The  Eng- 
lish measures  prevail."  "  Generally  the  English  foot,  ex- 
ceptionally the  meter."  "  The  old  Brazilian  system  is  still 
commonly  used."  "  Cloths  are  sold  indiscriminately  by  meters, 
varas  and  yards."  "  Occasionally  the  metric  ton."  "  The 
metric  measurements  are  sometimes  used." 

Such  expressions  as  the  above,  of  which  there  are  many 
more,  cannot  be  thus  explained. 

Many  of  these  reports  give  values  of  the  Spanish  in  terms 
of  metric  and  English  units  which  show  that  the  old  names  are 
not  used  for  the  new  iinits,  as  for  example : 

Prom  Co.sta  Rica:  Vara,  0.836  meter;  libra,  460  grams; 
cuartillo,  4.165  litere;  botella,  0.67  liter;  manzana,  6988  square 
meters. 

From  Argentina:  Vara,  0.866  meter;  pie,  0.289  meter;  libra, 
0.4594  kilogram;  tonelada,  918.8  kilograms. 

From  Nicaragua:  Vara,  33  inches;  libra,  16  onzas;  fanega, 
288  libras;  manzana,  10,000  square  varas. 

Not  one  of  all  of  these  hundreds  of  sheets  contains  a  single 
item  to  substantiate  the  theory  advanced  by  Dr.  Wells.     No 


proof  of  it  lias  ever  been  offered;  it  is  clearly  untenable  and 
must  be  dismissed. 

The  eighth  theory  is  that  we  will  use  metric  equivalents  for 
English  sizes,  or,  as  the  metric  party  put  it,  "  Whatever  is 
manufactured  must  be  actually  the  same  size  or  weight  as  be- 
fore. It  is  merely  a  matter  of  a  new  term  of  expression." 
Nothing  to  .iustify  this  theory  can  be  found  in  these  papers,  no 
single  example  of  this  practice  being  found  therein.  Articles 
manufactured  to  the  inch  (wearing  apparel,  pipe,  lumber,  etc.) 
are  uniformly  sold  by  the  units  to  which  they  were  made. 

The  Result  of  a  Great  Series  op  Experiments 

We  have  in  this  Report  a  composite  picture  of  the  result  of 
many  attempts  to  adopt  the  metric  system,  that  result  being 
uniformly  the  addition  of  that  system  to  those  previously  pre- 
vailing, and  it  is  this  that  we  must  contemplate  as  the  result  of 
the  attempt  to  adopt  it  here.  We  must  compare  what  we  have 
with  what  we  will  get,  not  with  what  one  may  hope  we  wiU  get. 
Moreover,  it  must  be  noted  that  had  all  these  countries  suc- 
ceeded in  this  great  experiment,  it  would  have  no  significance 
for  our  guidance,  because  of  the  greater  importance  of  our 
manufacturing  industries.  France  adopted  the  system  before 
the  beginning  of  the  manufacturing  era,  and  Germany  adopted 
it  before  the  development  of  manufacturing  in  that  country. 
Every  one  knows  that  the  rise  of  Germany  as  a  manufacturing 
nation  began  after  the  war  of  1870.  South  American  coun- 
tries are  not  manufacturing  countries.  More  manufacturing 
is  done  in  the  city  of  Philadelphia  than  in  all  South  America. 

We  see.  then,  that  in  western  Europe  the  system  was  adopted 
before  the  development  of  manufacturing  and  that  manufac- 
turing has  developed  with  and  in  it,  whOe  in  South  America 
practically  no  manufacturing  is  carried  on. 

Great  Britain  and  we  are  the  first  to  be  asked  to  change  our 
manufacturing  units,  for  which  there  is  not  a  shadow  of  a 
precedent. 

Seldom  has  an  effort  of  such  magnitude  been  made.  We 
have  here  a  record  of  twenty  experiments  on  a  national  or,  col- 
lectively, a  continental,  scale,  and  their  net  result  is  to  demon- 
strate the  wisdom  of  the  conclusion  arrived  at  by  John  Quincy 
Adams  after  four  years  of  investigation  and  nearly  a  century 
ago: 

"  The  substitution  of  an  entire  new  system  of  weights  and 
measures  instead  of  one  long  established  and  in  general  use, 
is  one  of  the  most  arduous  exercises  of  legislative  authority. 
There  is,  indeed,  no  difficulty  in  enacting  and  promulgating 
the  law,  but  the  diflftculties  of  carrying  it  into  execution  are 
always  great  and  have  often  proved  insuperable. 

"  The  legislator  .  .  .  finishes  by  increasing  the  diversi- 
ties which  it  was  his  intention  to  abolish,  and  by  loading  his 
statute  books  only  with  the  impotence  of  authority  and  the 
unifonnity  of  confusion." 

It  is  to  protect  our  country  from  this  "  uniformity  of  con- 
fusion "  that  we  are  fighting. 

The  Results  Are  Not  Surprising 

Some  who  read  this  Report  will,  no  doubt,  be  surprised  at 
the  condition  disclosed  in  Spanish  and  Portuguese  America, 
but  there  is  no  reason  why  any  one  should  be  surprised  as  no 
one  has  seen  the  fii-st  scintUla  of  proof  to  the  contrary.  As- 
sertions and  assumptions  have  been  repeated  so  many  times 
that,  no  doubt,  in  some  cases,  they  have  been  accepted  as  true, 
but  no  proof  has  been  presented  and  there  is  no  proof.  On 
the  contrary,  those  who  know  weights  and  measures,  who  know 
the  gigantic  character  of  the  task  which  confronts  any  nation 


November 
1918 


WEIGHTS  AND  MEASURES  OF  LATIN  AMERICA,  F.  A.  HALSEY 


951 


which  sets  out  to  change  them,  know  that  the  inherent  prob- 
abilities are  all  in  favor  of  the  condition  set  forth. 

Do  not  confound  legislation  for  the  adoption  of  the  metric 
system  with  its  real  adoption.  All  experience  shows  that  while 
such  legislation  is  fatally  easy,  the  adoption  of  the  system  is 
impossible,  the  effect  of  the  laws  being  to  bring  about  nothing 
but  the  confusion  and  disorder  that  prevail  throughout  Latin 
America.  Every  success  in  the  attempt  to  persuade  some 
interest  to  introduce  the  system  is  but  a  step  toward  the  con- 
fusion that  prevails  throughout  Latin  America.  We  have 
there  twenty  countries  in  which  the  experiment  has  been  made 
with  the  uniform  result  of  grotesque  failure.  Every  expecta- 
tion has  been  falsified  and  every  prediction  inverted.  Shall 
we  take  warning,  or  shall  we  plunge  headlong  into  this  metric 
morass? 

APPENDIX 

Poem  of  Letter  Which  Accompanied  the  Questionnaires 

Mv  Deak  Sie  : 

The  American  Institute  of  Weights  and  Measures,  which  is  com- 
posed of  many  of  the  leading  engineers  and  manufacturers  of  this 
country,  is  engaged  in  an  extended  investigation  of  the  subject  of 
weights  and  measures,  and  it  desires  to  obtain  at  first  hand  definite 
information  regarding  the  units  of  weight  and  measure  (Spanish, 
metric,  and  English)  as  applied  to  the  trade,  commerce  and  in- 
dustry of  South  and  Central  America.  With  this  in  view,  the 
accompanying  list  of  questions  has  been  drawn  to  which  we  ask 
yi)u  to  kindly  reply  for  your  locality. 

The  thorough  character  of  the  investigation  which  this  Institute 
is  undertaking  will,  we  hope,  impress  you  with  the  importance  of 
this  questionnaire,  since,  when  all  the  replies  are  assembled,  they 
will  constitute  a  mass  of  information  which  is  not  now  in  ex- 
istence. 

It  is  particularly  desired  that  answers  shall  be  forthcoming  from 
the  smaller  towns  of  the  interior  _  as  well  as  from  the  principal 
cities  of  Latin  America  AND  FROM  INDUSTRIES  AS  WELL 
AS  COMMERCE  in  order  that  the  usage  of  weights  and  measures 
among  the  people  may  be  learned.  To  this  end  we  ask  you  to 
kindly  make  inquiry  among  contractors,  builders,  manufacturers, 
and,  if  necessary,  among  artisans. 

Please  distinguish  carefully,  when  necessary,  between  the  metric 
and  English  tons,  between  the  half-kilogram  and  the  Spanish  and 
English  pounds,  the  Spanish  and  metric  quintals,  and  the  Spanish 
pulgada  and  the  English  inch.  When  two  or  more  units  are  used 
for  the  same  purpose,  please  name  them  in  the  order  of  their  fre- 
quency. When  one  unit  is  chiefly  used,  please  place  after  it  the 
word  "  Chiefly  "  and  similarly,  when  one  of  the  units  is  u.sed  but 
seldom,  kindly  place  after  it  the  word  "  Infrequent." 

Your  reply,  esteemed  sir,  will  place  us  under  lasting  obligations 
which  we  trust  we  will  at  some  future  time  have  the  pleasure  and 
satisfaction  of  discharging.     In  the  meantime,  we  beg  to  subscribe 
ourselves  with  every  consideration  of  respect  and  esteem. 
Most  cordially  yours, 
American  Institute  of  Weights  and  Measuees, 

Commissiotier. 

Questionnaire  No.  1 
What  are  the  units  of  weight  and  measure  commonly  used  with 
relation    to    the    buying    and    selling    at    retail    of    the    following 
products? 

Groceries  Flour 

Fruits  Tea  and  coffee 

Milk,  butter  and  cheese  Dry  goods 

Other  farm  products  Fuel 

Hardware  Tobacco 

Fish  Miscellaneous 

Meat 

Questionnaire  No.  2 
What  are  the  units  of  measure  commonly  used  with  relation  to 
buying  and  selling  articles  of  clothing,  as  follows? 
Ready-made  clothing  Shoes 

Hata  Gloves 

Collars  Corsets 

Underwear  and  hosiery  Miscellaneous 


Questionyiaire  No.  3 

What  are  the  units  of  measure  commonly  used  with  relation  to 
the  sale  of  lands  and  filing  of  papers  and  deeds,  as  follows? 

In  the  farming  districts 

In  the  smaller  towns 

In  the  cities 

Questionnaire  No.  .} 

What  are  the  units  of  weight  and  measure  commonly  used  in  the 
following  industries? 

Lumber  and  timber  (length  and  thickness  of  boards  and  sizes  of 
timbers) 

By  carpenters  and  other  woodworkers 

By   tailors  and  seamstresses 

By  blacksmiths 

In  machine   shops 

In  contracts  for  excavation  of  ground 

In  mines  and  for  mineral  products. 

In  smelting  and  for  smelter  products 

Sizes  of  pipes  for  gas,  water,  sewers,  etc. 

In  ship  and  boat  building 

Marine  measurements   (distances,  maps,  charts,  tonnage,  drafts, 
freight  rates,  etc.) 

Miscellaneous 

Questionnaire  No.  5 

What  are  the  units  of  weight  and  measure  commonly  used  with 
relation  to  the  buying  and  selling  of  farm  products  at  wholesale  as 
follows? 

Hay  Milk,  butter  and  cheese 

Grain  Garden  products 

Meat  Rubber 

Root  crops  Miscellaneous 

Coffee 

Questionnaire  No.  6 

What  are  the  units  of  weight  and  measure  commonly  used  with 
relation  to  transportation  tariffs? 

Railway  tariff  for  passengers  and  freight   (load  and  distance) 

Loads   and   rates   for  city   transportation 

Loads  and  rates  for  transportation  by  muleback  across  the  moun- 
tains 

Railway  track  gages  and  length  of  lines 

Railway  equipment   (units  used  in  the  construction  and  repair- 
ing of  locomotives,  cars,  etc. ) 

The  Hill  Publishing  Company's  questionnaire  was  considerably 
abbreviated  from  the  above. 

REPLIES  TO  THE  QUESTIONNAIRES 

In  the  complete  report  are  summarized  in  great  detail  the  replies 
to  the  questionnaires  as  received  from  the  following  countries : 
Argentina,  Bolivia,  Brazil,  Chile,  Colombia,  Costa  Rica,  Cuba, 
Dominican  Republic,  Ecuador.  Guatemala,  Haiti,  Mexico,  Nica- 
ragua, Panama,  Peru,  Porto  Riio,  San  Salvador,  Spanish  Hon- 
duras, Uruguay,  Venezuela.  As  typical  of  the  replies,  the  summary 
of  the  replies  from  the  largest  country,  Brazil,  is  here  given  : 

BRAZIL 

(Summary  of  thirty-seven  returned  questionnaires) 

Groceries:  Liter,  kilogram,  gallao,  arroba,  gram.  Fruits:  Kilo- 
gram, an-oba,  alqueire ;  conserves  in  %-kiIo  cans.  Milk:  Liter, 
garrafa  of  %  liter.  Butter  and  Cheese:  Kilogram,  libra;  butter 
in  packages  of  %.  1  and  7  pounds  and  %,  %,  1,  and  .'{  kilograms. 
Other  Farm  Products:  Cargneire,  quarta,  kilogram,  metric  pound, 
liter,  arroba.  Hardware:  Inch,  kilogram,  meter,  centimeter,  milli- 
meter, metric  ton,  liter  (sic).  "  LIse  all  measures."  Fish:  Kilo- 
gram. Meat:  Kilogram,  liter  (sic)  ;  arroba.  Flour:  Liter,  kilo- 
gram, alqueire.  Tea  and  Coffee:  Tea  in  cans  of  %,  V4,  1  and  5 
English   pounds  and  by  kilogram  ;  coffee,  kilogram. 

Dry  Ooods:  Meter,  jarda,  covado. 

Fuel:  Wood,  cubic  meter,  carroca,  cargneire;  coal,  metric  ton, 
kilogram ;  oil,  kilogram  and  liter. 

Tobacco:  Kilogram,  meter,  arroba;  fine  tobacco,  onca. 

Rcady-Made  Clothing:  Centimeter,  meter.  Hats:  Brazilian,  Eng- 
lish, Italian  and  Portuguese  numbers,  centimeter,  inch,  meter  (sic). 
Collars:  Centimeter,  meter  (sic).  Underwear  and  Hosiery:  Under- 
wear, centimeter;  hosiery,  inch,  centimeter,  meter.  Shoes:  Centi- 
meter, numbered  sizes  by  no  apparent  system,  English,  Portuguese, 
meter  (sic).  Oloves:  Letter  sizes,  numbered  sizes  by  no  apparent 
system,  centimeter,  inch.     Corsets:  Centimeter,  meter  (sic). 
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For  the  Measurement  of  I.uiid:  In  the  farm  districts — meter 
square  meter,  alqueire,  hectare,  leagua,  braca,  are,  palmo,  pollegada 
{sic),  paulista,  front  foot,  tarefa.  "  For  agricultural  lauds  or  open 
lands  in  general  the  division  is  almost  universally  into  alqueires." 
"  The  old  Urazilian  leagua  is  generally  used."  "  The  standard 
throughout  the  State  is  the  alqueire."'  In  the  smaller  towns — 
braca,  alqueire,  square  meter,  tarefa,  vara,  hectare,  palmo.  front 
meter,  are.  pollegada  (sic).  In  cities — meter,  square  meter,  braca. 
are,  palmo,  pollegada  (sic),  hectare. 

Lumber  and  Timler:  Palmo,  foot,  inch.  pie.  pollegada,  meter  and 
palmo  for  length,  square  foot,  cubic  meter,  centimeter.  "  Thickness 
of  lumber  always  in  I-jUglish  inches.  Width  in  English  inch  by  the 
lumber  company,  and  Portuguese  inch  by  others.  The  lengths  in 
feet  by  the  lumber  company  and  Portuguese  inches  by  others." 

By  Carpenters  and  Other  Woodworkers:  Meter,  inch.  foot, 
palmo.  pollegada.  centimeter.  lii/  titone  and  Brick  Masons:  Meter, 
cubic  meter,  square  meter,  pollegada,  centimeter,  palmo.  By 
Tailors  and  Seamstresses:  Meter,  centimeter. 

In  Machine  Shops:  Meter,  foot,  inch,  palmo,  kilogram,  metric 
ton,  gram,  liter  (sic).  "The  metric  system  was  established  by 
law  under  the  Empire  as  the  only  official  system.  The  English 
system,  especially  for  metal  work,  is  very  popular." 

In  Contracts  for  Excavation  of  Ground:  Cubic  meter,  palmo, 
braca.  In  Mines  and  for  Mining  Products:  Meter,  cubic  meter, 
metric  ton,  kilogram,  gram,  oitavo,  carat.  In  Smelting  and  for 
Smelter  Products:  Cubic  meter,  metric  ton,  inch  (sic),  centimeter 
(sic),  kilogram,  gram.  Sixes  of  Pipe  for  Oas.  Water,  Servers,  Etc.: 
Inch,  centimeter,  meter  for  length.  "  English  system  chiefly, 
metric  system  infrequently."  For  the  measurement  of  earthen 
pipes,  the  internal  diameter  is  usually  given  in  inches.  Metal  tub- 
ing for  gas  and  water  is  measured  by  weight,  per  kilogram.     Diame- 


ters are  usually  measured  in  inches  and  lengths  in  meters."  "  The 
English  measures  prevail." 

In  Ship  and  Boat  Building:  Meter,  yard.  foot.  inch.  "Generally 
the  English  foot;  exceptionally  the  meter."  Marine  Measurements: 
Marine  mile,  foot  for  harbor  charts,  meter;  freight  by  metric  ton, 
cubic  meter,  kilogram  ;  depths  in  meters  or  feet ;  knot,  league. 
"  English  mile  for  distance  ;  English  foot  for  drafts."  "  English 
system."  "The  nautical  mile  is  most  commonly  employed;  Lloyd's 
registry  is  used  in  calculating  tonnage."  "  Distances.  English  mile  ; 
tonnage,  English  ton ;  draft,  English  foot." 

Hay  at  Wholesale:  Arroba.  kilogram,  drain  at  Wholesale:  Liter, 
kilogram,  prato,  cargueiro  quarta,  alqueire,  arroba.  Meat  at 
Wholesale:  Kilogram,  arroba.  Root  Crops  at  Wholesale:  Kilo- 
gram, arroba,  amarrado,  metric  ton.  Coffee  at  Wholesale:  Kilo- 
gram, arroba.  Milk  at  Wholesale:  Liter.  Butter  and  Cheese  at 
Wholesale:  Kilogram,  libra,  jaca,  arroba.  Garden  Products  at 
Wholesale:  Liter,  kilogram.    Rubber  at  Wholesale:  Kilogram,  arroba. 

Railway  Tariff  for  Passengers  and  Freight  (Load  and  Distance)  : 
Kilometer,  metric  ton,  cubic  meter.  Loads  and  Rates  for  City 
Transportation:  Kilometer,  tonelada,  cubic  meter,  arroba,  metric 
ton,  kilogram.  Railway  Track  Gages  and  Length  of  Lines:  Meter, 
kilometer,  centimeter.  Railway  Equipment  (units  used  in  the  con- 
struction and  repairing  of  locomotives,  coaches,  etc.):  Inch,  foot, 
kilogram,  meter.     "  Weight,  kilo  ;  measure,  English  inch." 

"  The  official  system  of  weights  and  measures,  etc.,  is  the  metric 
system.  However,  the  old  Brazilian  system  is  still  commonly 
used."  According  to  the  Report  to  the  International  High  Com- 
mission on  the  Metric  S.vstem  in  Export  Trade,  the  metric  system 
is  "  obligatory  "  in  Brazil. 

Brazil  "  adopted  "  the  metric  system  in  1862. 
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WITH  the  greater  use  of  hydraulic  machines  of  vari- 
ous sorts  as  the  result  of  the  large  manufacture  of 
munitions,  a  greater  interest  is  to  be  expected  in  the 
design  of  valves  and  fittings  for  such  machines.  This  paper 
gives  the  results  of  my  experience,  and  I  have  written  it 
largely  in  the  hope  that  others  may  be  led  to  publish  the 
results  of  theirs. 

A  few  years  ago  when  the  problem  was  presented  to  me  of 
designing  a  new  hydraulic  system  for  a  working  pressure  of 
5000  lb.  per  sq.  in.,  with  the  probability  that  this  would  be 
increased  to  7500  lb.  per  sq.  in.,  I  found  there  had  been  very 
little  published  on  the  design  of  valves  and  fittings  for  this 
pressure,  and  that  the  designing  formulae  given  in  standard 
handbooks  were  either  incorrect  or  unsatisfactory.  The  formula 
most  generally  given  was  that  of  Lame,  based  on  the  maximum- 
stress  theory,  which,  while  correct  for  cast  iron,  is  not  satis- 
factory for  steel.  Lanza,  in  his  Applied  Mechanics,  gives  a 
modification  of  the  Grashof  formula  based  on  the  maximum- 
strain  theory  which  I  had  used  before  with  fair  results  for 
steel  fittings  on  lower  pressures.  I  had,  however,  noticed  some 
unaccountable  failures  when  applied  to  pipe  and  fittings  using 
a  working  pressure  of  4000  to  4500  lb.  per  sq.  in. 

While  studying  these  failures  my  attention  was  called  to 
the  maximum-shear  theory  proposed  by  Guest,  and  this  seemed 
to  explain  most  of  them.     About  this  time  the  results  of  the 
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experiments  of  Cook  and  Robertson  were  published  in  Engi- 
neering, December  15,  1911,  and  after  considerable  study  I 
became  convinced  that  these  offered  the  best  basis  for  design. 
The  form  in  which  they  give  the  formula  for  fiber  stress, 
based  on  the  maximum-shear  theory,  is 


P 

J 


1 


2K' 


where  P  is  the  internal  pressure  in  pounds  per  square  inch,  / 
the  fiber  stress,  and  K  the  ratio  of  external  to  internal  diam- 
eter.   This  is  the  equivalent  of  the  usual  formula 

o 


where  rf„  is  the  internal  diameter,  and  rf,  the  external  diameter. 

The  results  of  their  experiments  show  that  if  a  factor  of 

1.'2  were  introduced  the  equation  would  more  nearly  represent 

the  actual  results,  so  the  formula  suggested  by  them  becomes 


P 

T 


1.2- 


Er-—\ 

~2IC~ 


r  +  t 

By  substituting  for  K  in  this  formula,  the  thickness 

r 

t  of  cylinder  wall  of  a  cylinder  of  inside  radius  r  becomes 


t  = 


-^ 


Pr 


0.6/  — ; 


^r  +  r' 


From  this  formula  it  is  apparent  that  a  material  having  a 
working  fiber  stress  of  12,500  lb.  per  sq.  in.  or  less  would  not 
be  safe  however  thick  the  pipe  wall.    This,  of  course,  eliminates 
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bronze,  cast  iron  and  semi-steel  as  materials  for  making  these 
fittings.  After  careful  consideration  of  the  materials  available 
it  was  found  that  cold-drawn  seamless  steel  pipe  annealed  to 
give  45,000  lb.  per  sq.  in.  elastic  limit,  and  steel  eastings  for 
fittings  giving  30,000  to  35,000  lb.  per  sq.  in.  elastic  limit,  could 
be  obtained,  and  it  was  decided  to  use  these. 

As  the  system  had  no  accumulator  and  therefore  was  not 
subjected  to  severe  shocks,  a  working  fiber  stress  of  0.6  of  the 
elastic  limit  was  used. 

The  largest  pipe  in  the  system  was  to  take  the  discharge  of 
five  pumps,  each  of  60  gal.  per  min.  capacity,  making  a 
maximum  flow  of  300  gal.  per  min.,  but  most  of  the  time  only 
three  pumps  or  180  gal.  would  be  used.  In  view  of  this  a 
maximum  velocity  of  20  ft.  per  sec.  or  a  usual  velocity  of  12  ft. 
per  sec.  was  allowed  which  required  a  pipe  of  2%  in.  inside 
diameter.  From  the  above  formula  the  thickness  required  for 
a  pipe  of  2%  in.  inside  diameter  is 


t  = 


1.375  ± 


=  — 1.375  dz 

=  0.51  in. 
and  for  a  fitting 
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Fig.  1  Typical  Fla.nued  .Joi.nt  kor  ~'M)  Lb.  per  Scj.  In. 


Fui.    2       TVPK'AI,    Fl.ANliED    FiTTlNIi    FOK    T."00    LB.    PER     SQ.     IN. 

A  pipe  having  4  in.  outside  and  2%  in.  inside  diameters  was 
chosen,  as  this  was  a  commercial  size  and  allowed  the  necessary 
thickness  of  metal  for  threading  to  use  in  a  joint  of  the  type 
shown  in  Fig.  1.  The  fittings  were  made  with  a  1  in.  wall 
thickness,  the  tee  shown  in  P"'ig.  2  being  an  example  of  the 
tjrpe  used. 

The  bolting  of  the  flange  was  figured  by  assuming  that  the 


full  pressure  was  applied  to  the  area  of  a  circle  of  the  outside 
diameter  of  the  ga,sket.  In  the  joint  in  Fig.  1  this  would 
make  a  total  load  on  the  bolts  of  (1.875)=  X  3.142  X  7500  = 
83,150  lb.,  which  would  require  eight  1%-in.  bolts  if  U  S. 
standard  bolts  were  used,  allowing  a  working  fiber  stress  of 
10,000  lb.  per  sq.  in.  This  would  have  taken  a  flange  about 
11  Ln.  in  diameter  and  would  have  made  the  piping  very  hard 
to  install  in  the  limited  space  available,  so  it  was  decided  to 
use  bolts  made  to  the  S.  A.  E.  or,  as  it  was  then  known,  the 
A.  L.  A.  M.  standard.  Using  a  working  stress  of  22,500  lb. 
per  sq.  in.,  this  allowed  the  use  of  eight  %-in-  bolts  in  an 
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To  Machine 


yCxhciusf  Pipe  to  Tank  -[  < 
Fui.  3     (JPER.\TTNii  Valve  ior  7."(I()  Lu.  per  Sq.  Ix. 

81/4-in.  flange.  This  is  open  to  the  objection  that  a  careless 
mechanic  may  replace  these  special  bolts  with  standard  bolts 
and  thus  cause  the  failure  of  the  joint,  but  there  has  been  no 
trouble  from  this  cause. 

When  the  piping  was  installed,  some  of  the  gaskets  were  of 
soft  copper  and  the  rest  of  red  fiber,  but  experience  has  shown 
red  fiber  to  be  more  satisfactoi-y  as  the  copper  soon  hardens 
and  a  slight  water  hammer  will  often  start  the  joints  leaking, 
while  the  red  fiber  does  not  give  this  trouble. 

The  system  was  to  supply  three  machines  from  a  group  of 
five  pumps,  and  the  piping  was  to  be  so  arranged  that  the  large 
machine,  which  was  to  use  pressures  uji  to  7500  lb.  per  sq.  in., 
could  be  operated  with  any  or  all  of  the  pumps  while  the  other 
two  machines  were  to  be  operated  with  one  or  two  pumps 
each,  but  the  connections  were  to  be  so  made  that  any  pump 
could  be  connected  to  any  machine.  This  was  done  by  using 
a  manifold  tee  on  the  discharge  of  each  pump  with  a  valve 
connecting  to  each  pipe  line. 

The  valves  originally  put  in  were  of  two  types :  one  a  wedge 
gate  valve  with  cast-steel  body  and  hard  bronze  wedge,  the 
other  a  stop  valve  of  the  balanced  type  having  cast-steel  body 
and  bronze  plunger.  The  gate  valves  proved  impracticable  as 
the  bodies  could  not  be  made  suflEiciently  rigid  to  prevent 
distortion  of  the  seat  and  the  starting  of  a  leak  which  would 
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grow  very  rapidly  because  of  the  cutting  action  of  the  water. 
The  other  valves  were  more  satisfactory^  and  could  be  kept 
fairly  tight  by  frequently  dressing  the  seat  and  plug;  but 
it  was  found  more  satisfactory  to  use  blank  flanges  and  pipe 
spools  in  place  of  the  valves  to  make  necessary  changes  in 
connections. 

The  machines  were  in  effect  single-acting  presses  in  which 
the  ram  was  returned  by  an  auxiliary  low-pressure  system. 
The  main  operating  valve  therefore  became  a  bypass  valve 
which  was  closed  to  drive  the  ram  forward  and  opened  to  allow 
the  ram  to  stop  and  be  returned.  The  valve  in  Fig.  3  was 
chosen  for  this  place  and  was  first  made  without  the  loose  con- 
nection shown  in  the  stem,  but  it  was  found  very  hard  to  open 
it  after  it  had  been  shut  tight,  so  the  connection  was  added 
and  this  difficulty  overcome.     Experience  had  shown  that  the 
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rather    difficult    to    build,    it    has    proved    very    satisfactory. 

On  a  smaller  press  having  three  double-acting  cylinders 
designed  to  operate  in  regular  sequence,  a  multiple  valve  of 
the  semi-balanced  spring-closed  type  was  used,  having  the  in- 
dividual valves  opened  by  bell-crank  levers  moved  by  face 
cams  mounted  on  a  common  shaft.  The  cams  were  so  arranged 
that  rotation  in  one  direction  would  cause  the  cylinders  to 
ojjerate  iu  the  proper  order.  The  valve  was  so  designed  that 
when  open  the  area  through  the  seat  was  greater  than  around 
the  stem. 

In  designing  valves  and  fittings  for  service  on  accumulator 
systems  I  have  found  that  it  is  usuallj-  the  severity  of  the  water 
hammer  rather  than  the  actual  pressure  that  determines  the 
strength  required  and  that  in  laying  out  such  a  system  all  pos- 
sible care  should  be  used  to  avoid  trouble  from  this  source. 


^/g  Pipe  Tap._ 
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Fig.   4     Opebatino   Valve  for   5000  Lb 
PEE  Sq.  In. 


Fig.    5     Cast-Steex    Exhaust    Valve      Fig.  6     Exhaust  Valve  for  5000  Lb. 
Used  to  Replace  Valve  in  Fig.  6  per  Sq.  In. 


form  of  seat  used  with  the  beveled  recess  for  the  plug  would 
last  much  longer  than  if  the  valve  had  a  flat  seat. 

This  system  has  been  in  use  five  years,  often  with  a  working 
pressure  of  8000  lb.  per  sq.  in.  for  short  periods,  with  no 
failures,  and  with  the  exception  of  the  valves  mentioned  has 
given  good  satisfaction. 

On  two  similar  systems  more  recently  installed  for  operating 
pressures  of  from  4000  to  5000  lb.  per  sq.  in.  the  same  type  of 
pipe  and  fittings  ha.s  also  been  used  with  success.  The  operat- 
ing valves  furnished  for  these  systems  were  made  as  shown  in 
Fig.  4  and  proved  unsatisfactory,  as  the  water  pressure  on  top 
of  the  plug  held  the  valve  closed  so  that  it  was  almost  impos- 
sible to  open  it.  These  were  replaced  by  valves  similar  to 
Fig.  3,  which  are  working  satisfactorily. 

These  machines  had  an  exhaust  valve  as  shown  in  Fig.  6 
which  returned  the  water  direct  from  the  main  cylinder  to  the 
tank  on  the  return  stroke  of  the  ram.  These  gave  much  trouble 
by  the  intermediate  piece  between  the  valve  body  and  operating 
cylinder  breaking  through  as  indicated.  This  in  two  cases  blew 
the  operating  cylinder  entirely  off  the  valve  body.  Two  of  the 
valve  bodies  also  failed  by  splitting.  In  view  of  this  and  the 
fact  that  a  leakage  through  the  U-leather  packing  might  also 
blow  the  operating  cylinder  off,  it  was  decided  to  redesign  this 
valve,  using  a  cast-steel  body  and  cylinder  arranged  to  elim- 
inate these  faults.    Fig.  5  shows  this  valve,  and  although  it  is 


However,  as  the  severity  of  water  hammer  in  a  new  system 
can  never  be  exactly  determined  before  it  is  in  operation,  I 
have  used  the  designing  formula  given  in  the  first  part  of  this 
paper,  with  a  working  fiber  stress  of  one-third  to  one-half  the 
elastic  limit  of  the  materials  employed,  depending  on  the 
probable  severity  of  shock  from  this  cause.  This  I  have  at- 
tempted to  cheek  by  figuring  the  rise  of  pressure  to  be  expected 
due  to  the  inertia  of  the  moving  parts  of  the  accumulator  if 
all  ojierating  valves  should  be  closed  at  the  same  time.  This 
is  done  by  assuming  the  ram  of  the  accumulator  to  be  coming 
down  with  a  maximum  velocity  and  figuring  the  force  necessaiy 
to  cause  a  negative  acceleration  sufficient  to  stop  it  in  an  as- 
sumed minimum  time  of  closing  the  valves.  This  at  best  can 
only  be  a  rough  check  but  has  proved  sufficient  in  several 
cases.  The  piping  should  be  so  supported  and  anchored  that 
water  hammer  will  not  cause  any  considerable  whip,  as  this  is 
the  usual  cause  of  broken  fittings  and  leaking  joints. 

The  valve  most  used  to  control  stQgle-cylinder  machines  like 
draw  benches  on  an  accumulator  system  is  a  combined  throttle 
and  reversing  valve,  while  the  valves  for  multi-cylinder  ma- 
chines are  too  numerous  and  complex  to  describe  in  this  paper; 
but  the  principles  used  in  their  design  are  the  same  as  for  the 
valve  already  described,  except  that  greater  care  must  be  ex- 
ercised to  prevent  too  rapid  opening  and  closing  and  conse- 
quent destructive  water  hammer. 
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Italy  to  Have  Aerial  Laws 

THE  Italian  Government  has  just  completed  the  draft 
of  a  series  of  laws  covering  aerial  navigation.  First 
of  all,  the  law  fixes  the  technical  names  to  be  used  in 
designating  the  more  important  aspects  of  aerial  navigation. 
All  aircraft,  whether  airplanes  or  dirigibles,  will  be  known 
under  the  general  name  of  aeromobiles.  Aerial  ports  will  be 
the  name  applied  to  the  regular  places  for  landing  and  de- 
parting, while  refuge  points  will  be  the  name  applied  to  those 
landing  places  where  the  aerial  craft  can  put  in  in  case  of 
accident. 

The  law  provides  that  regular  aerial  ports  are  to  be 
equipped  with  very  much  the  same  facilities  as  are  to  be 
found  in  any  great  seaport  for  the  landing,  unloading,  repair- 
ing and  taking  on  of  cargoes. 

Special  articles  provide  for  what  an  aeromobile  must  do  if 
obliged  to  land  in  other  than  a  regular  or  refuge  aerial  port. 

Special  provisions  govern  the  zones  of  altitudes  in  which 
the  aeromobiles  must  navigate  to  prevent  collisions  and  other 
accidents. 

For  reasons  of  national  defence,  there  is  an  article  pro- 
hibiting aeromobiles  from  flying  over  forts  and  other  military 
and  naval  defences.  The  proposed  laws  would  prohibit  trans- 
portation by  aeromobiles  of  inflammable  matter,  explosives 
and  other  kinds  of  merchandise  that  might  endanger  the  air- 
craft and  other  property  in  case  of  accident. 

Other  articles  provide  that  all  aeromobiles  must  be  regis- 
tered in  the  national  registry  of  aircraft;  that  each  aeromo- 
bile must  have  a  government  certificate  of  its  navigability; 
that  there  must  be  officers  of  recognized  competency  aboard, 
and  that  each  aircraft  must  cany  certain  official  documents. 

The  proposed  code,  in  all  probability,  will  be  made  law  at 
the  coming  session  of  Parliament.  {The  Evening  Sun,  New 
York,  Oct.  4,  1918,  p.  20) 

New  German  Textile  Substitutes 

In  The  Journal  for  July  (p.  581)  reference  was  made 
to  a  German  textile  substitute,  a  wood-pulp  fiber  called  "  cel- 
lulon."  Further  information  regarding  this  and  other  sub- 
stitutes is  given  below. 

Pa])er  yarn,  which  has  been  used  in  the  manufacture  of 
sacks,  carpets,  beltings,  and  like  articles  not  washable  and 
of  a  coarse  fabric,  has  not  yet  been  found  suitable  for 
clothing.  From  cellulon,  however,  a  yam  is  obtained  some- 
what better  than  paper  yam,  but  still  not  fitted  for  anything 
but  coarse  fabrics. 

Another  product,  "  Stapelfaser,"  seems  to  promise  better 
results.  In  the  manufacture  of  paper  yam  the  cellulose  fiber 
is  cut  off  when  the  paper  is  cut  into  strips  for  the  spinning 
machines.  Efforts  are  now  being  made  to  secure  longer  fibers 
from  cellulose.  In  the  manufacture  of  Stapelfaser  the 
cellulose  treated  with  certain  chemicals  is  dissolved  to  a  jelly- 
like mass,  which  is  pressed  through  very  fine  strainers,  thus 
producing  tine  fibers.  These  fibers  are  then  twined  together 
into  coarser  threads.  The  thread  is  rolled  up  and  cut  into 
pieces  from  4  to  5  cm.  (=  1.57  in.  to  1.97  in.),  which  are 
put  through  a  drying  process,  during  which  the  fibers  part 
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from  each  other,  leaving  sufficiently  long  and  fine  threads. 
This  method  of  manufacture  is  somewhat  similar  to  the  one 
used  in  the  manufacture  of  artificial  silk. 

Stapelfaser  is  claimed  to  replace  cotton  and  wool,  except 
that  it  is  not  as  washable.  It  may  be  washed,  but  when  wet 
must  not  be  pulled.  As  soon  as  dry  it  is  just  as  good  as  be- 
fore. However,  if,  when  weaving,  a  small  portion  of  wool  or 
cotton  is  inserted,  a  full  washable  fabric  is  obtained. 

The  above  facts  are  from  the  Frankfurter  Zeitung,  which 
journal,  however,  claims  that  the  textile  question  is  not  yet 
fully  solved.  It  states  that  the  production  of  clothes  from 
Stapelfaser  has  already  been  started  at  several  factories  in 
Germany,  but  that  the  products  have  been  taken  by  the  mili- 
tary authorities  for  the  needs  of  the  army.  Even  if  the  method 
is  technically  finished,  production  is  dependent  upon  the  sup- 
ply of  raw  materials  and  mainly  chemicals.  Both  the  raw 
materials  and  the  chemicals  necessary  are  available  in  Ger- 
many, but  not  in  sufficient  quantities. 

The  Textile-Industrie  A.  B.,  in  Barmen,  has  succeeded  in 
obtaining  a  product  from  cellulose  yarn  which,  without  any 
dressing,  can  replace  leather  and  from  which  shoes  are  said 
to  have  been  successfully  made.  [Commerce  Reports,  no.  233, 
Sept.  23,  1918,  p.  1114) 

War  Department  Committee   on  Education 
and  Special  Training 

The  Committee  on  Education  and  Special  Training  of  the 
War  Department  has  issued  a  special  bulletin  on  programs 
in  engineering  which  is  intended  to  indicate  how  existing 
courses  at  schools  may  be  modified  by  eliminations  and  con- 
densations so  as  to  meet  the  needs  of  the  present  emergency. 

A  significant  feature  of  the  programs  is  the  inclusion  of  the 
subject  of  war  issues  in  two  terms.  The  approved  course  in 
mechanical  engineering  is  as  follows: 

MECH.\NICAL  .ENGINEERING 

Hours  Hours 

1st  term                         per  week  per  week 

Mathematics   12       Electrical    Engineering 10 

Drawing   and   Descriptive                       .Vpplied    Mechanics 12 

Geometry    9       Machine    Drawing 6 

Chemistry    12      Shopwork 4 

War  Issues  and  English  Com-  0th  term 

position    9  Heat    Engineering    and   Eng. 

2d  term                                                         Lah 1.1 

Mechanism    9       Hydraulics     11 

Mathematics   12       Applied     Mechanics 10 

Chemistry     12       Electrical   Eng.    Lab 7 

War  Issues  and  English  Com-             Shopwork    4 

position    9  7th  term 

3d  teem  Materials   of  Engineering  and 

Mechanism   and   M.   B.   Draw-                 Testing  Materials  Lab 12 

ing    10       Mechanism   ot   Machines 5 

Mathematics    12       Machine  Design   10 

Physics    14       Applied    Mechanics 10 

Shopwork    4       Refrigeration     2 

Surveying,    Map   Reading   and             Engineering   Lab 4 

Topographical    Drawing....      7       Shopwork     4 

4th  term  8th  term 

Applied    Mechanics 12       Power-Plant    Design 5 

Mathematics    12  Industrial     Plants,     Including 

M.    E.    Drawing 5  Heating  and  Ventilation...  16 

Physics    14  Mechanics  of  Engineering. ...  7 

Shopwork    4       Engineering   Lab 10 

5th  term  Gas    Motors    or    Heat    Treat- 
Heat    Engineering    and    Eng.                 ment    S 

Lab 13       Shopwork     4 
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Shipyards  and  Shipways 

When  the  ]iresent  Shipjjing  Board  began  its  work,  in  August 
1917,  there  were  only  61  shipyards  in  the  United  States.  There 
were  37  steel  shipyards  with  162  ways..  About  three-quarters 
of  their  capacity  had  been  preempted  by  the  naval-construction 
program,  while  private  orders  overflowed  the  remaining  ways. 
In  the  24  wood  shipyards  there  were  only  73  ways. 

The  largest  shipyards  in  the  world  in  September  1918  are 
those  of  the  United  States.  The  Clyde  River,  in  Scotland,  his- 
torically famous  as  the  greatest  of  all  shipbuilding  localities, 
is  already  surpassed  by  two  shipbuilding  districts  on  the  At- 
lantic coast  and  by  two  on  the  Pacific  coast — by  Delaware 
River  and  Newark  Bay  in  the  East  and  by  Oakland  Harbor 
and  Puget  Sound  in  the  West.  One  yard,  Hog  Island,  on  the 
Delaware,  is  equipped  to  produce  more  tonnage  annually  than 
the  output  of  all  the  shipyards  of  the  United  Kingdom  in  any 
pre-war  year.    It  has  50  ways. 

There  are  now  203  shipyards  in  the  United  States.  The  list 
comprises  77  steel,  117  wood,  2  composite  and  7  concrete  ship- 
yards. Of  these,  155  are  completed,  35  more  than  half  com- 
pleted, and  only  13  less  than  half  completed.  The  great  plant 
at  Hog  Island  is  95  per  cent  completed — built  in  one  year  on 
a  site  formerly  a  swampy  marsh. 

Every  month  of  the  past  year  has  added  to  the  number  of 
American  shipways,  until  today  the  impressive  total  is  1020 
— more  than  double  the  total  of  shipways  in  all  the  rest  of  the 
world.  Of  the  927  shipways  that  are  for  the  Emergency  Fleet 
Corporation  of  the  Shipping  Board,  810  are  listed  today  as 
completed,  and  only  117  are  to  be  added.  There  are  410  com- 
pleted ways  for  the  construction  of  steel  ships,  400  completed 
ways  for  the  construction  of  wood,  composite  and  concrete 
ships.     (Shipping  Facts,  issued  by  U.  S.  Shipping  Board) 

Fourth  National  Exposition  of  Chemical 
Industries 

The  Fourth  National  Exposition  of  Chemical  Industries, 
Grand  Central  Palace,  New  York,  September  23  to  28,  1918, 
was  signalized  by  the  gathering  of  a  notable  body  of  men  en- 
gaged in  the  various  industrial  applications  of  chemistry.  Va- 
rious addresses  were  made  comprising  a  series  of  symposiums 
devoted  to  the  consideration  of  the  development  of  the  chem- 
ical industries  in  the  United  States,  notably  since  July  1914. 

Tons  of  machinery  and  material  were  exhibited,  transported 
in  spite  of  present  war  difficulties,  which  tangibly  attested 
America's  approach  to  chemical  leadership.  The  achievements 
in  the  jiroduction  of  dyestuffs  and  explosives  and  acids;  the 
independence  of  the  potash  industry,  of  vital  importance  to 
the  United  States;  the  wonderfully  encouraging  and  typically 
American  progress  of  the  ceramic  industries;  the  new  achieve- 
ments in  metals  and  alloys  in  which  we  have  long  held  high 
rank ;  and  the  growing  importance  of  organic  chemistry  in  the 
arts  and  industries,  were  abundantly  evidenced  by  the  varieties 
of  new  devices  and  methods  exhibited. 

The  Chemical  Warfare  Service  of  the  United  States  Army 
displayed  the  developments  in  chemical  warfare.  Originals 
and  photographs  of  various  types  of  masks  were  shown.  The 
new  American  type  was  also  displayed,  and  its  future  use  in 
mines  was  clearly  indicated.  Offensive  gas  warfare  was  repre- 
sented by  specimens  of  shells  and  grenades  of  many  sorts. 
They  are  designed  for  the  various  different  types — sneeze,  mus- 
tard, lethal,  phosphorus  (for  incendiary  work  and  to  produce 
white  smoke)  and  others.  An  oval  form  of  shell  was  shown 
that  may  fall  into  any  position  without  becoming  a  "  dud  " — a 
shell  that  fails  to  explode. 


Copies  of  rules  and  general  orders  relating  to  chemists  and 
engineers  in  essential  industries  and  providing  for  the  alloca- 
tion of  enlisted  men  were  distributed  by  the  chemical-warfare 
exhibit. 

New  York  Section  of  American  Society  of 
Refrigerating  Engineers 

At  the  meeting  of  the  New  York  Section  of  the  American 
Society  of  Refrigerating  Engineers,  held  on  September  18  at 
Machinery  Club,  New  York,  Charles  N.  Neeson  gave  an  in- 
formal talk  on  his  experience  with  electrically  operated  high- 
speed refrigerating  machines.  He  stated  that  these  machines 
are  started  much  quicker  and  easier  when  the  bypass  as  well 
as  the  suction  and  discharge  valves  are  closed,  especially  when 
the  back  pi-essure  is  high.  It  is  necessary  to  slmt  the  dis- 
charge valves  when  starting  on  account  of  leakage  through 
other  valves.  With  the  introduction  of  the  high-speed  am- 
monia compressor,  the  selection  of  proper  valves  giving  large 
clearance  to  the  compressors  is  essential  for  the  successful 
operation  of  the  machines.  In  the  plant  of  Mr.  Neeson's 
company,  with  18  cans  per  ton  of  ice,  35  kw-hr.  per  ton 
was  achieved,  and  for  the  summer  conditions,  22  kw-hr.  per 
ton.  With  a  cooling-tower  plant  32  kw-hr.  per  ton  was  had, 
and  for  summer  conditions,  12  cans  per  ton,  60  kw-hr.  per 
ton  of  ice.  The  compressors  have  center  ports  and  the  in- 
dicator diagrams  showed  a  5-lb.  drop  in  the  suction  pressure, 
with  20  lb.  excess  above  the  head  pressure  at  the  end  of 
compression.  There  was  about  25  ])er  cent  reexpansion  with 
the  high  head  pressure. 

F.  L.  Fairbanks  said  that  on  the  whole  the  tendency  was 
to  give  high-speed  compressors  too  little  total  valve  area. 
There  is  a  tendency  on  the  part  of  the  operator  to  make  plate 
and  feather  valves  give  from  two  to  four  yeai-s'  service, 
whereas  a  feather  or  a  plate  valve  should  be  changed  every 
six  months  to  avoid  serious  recesses  in  the  valve  seats.  In 
reference  to  the  effect  of  inertia  of  the  reciprocating  parts, 
Mr.  Fairbanks  said  that  with  his  lOOO-ton  compressor,  which 
has  a  24-in.  shaft,  28  ft.  long,  running  at  45  r.p.m.,  the  ma- 
chine could  be  run  with  the  caps  and  quarter-boxes  out  of 
the  bearing,  but  at  50  r.p.m.  the  150-ton  shaft  was  lifted  off 
the  bottom  bearings  owing  to  the  inertia  of  the  pistons  and 
other  reciprocating  parts. 

The  meeting  manifested  an  anxious  interest  in  tlie  question 
of  flywheel  effect  for  high-speed  compressors,  an<l  particularly 
for  the  compound  type  driven  with  synchronous  motors.  Ex- 
perience seems  to  show  that  where  there  are  a  number  of 
these  machines  in  one  plant,  any  one  running  singly  gives 
no  trouble  in  the  way  of  regulation,  but  when  two  or  more 
of  appreciably  different  capacities  are  in  parallel,  consider- 
able trouble  is  experienced  in  regulation.  (From  account  of 
the  meeting  given  in  Power,  October  1,  1918) 

Western  Society  of  Engineers 

A  meeting  of  the  Western  Society  of  Engineers  was  held  in 
Chicago  on  September  23,  under  the  auspices  of  the  hydraulic, 
sanitary  and  municipal  section.  W.  G.  Edens,  President  of 
the  Illinois  Highway  Improvement  Association,  in  a  paper  on 
Illinois  roads,  explained  the  need  for  improved  highways  and, 
referring  to  the  proposed  .$60,000,000  bond  issue  to  be  voted 
on  November  5,  he  laid  stress  on  the  part  engineers  can  play  in 
promoting  this  program  for  after-the-war  work,  as  under  the 
tei-ms  of  the  proposed  issue  the  bonds  are  not  to  be  sold  until 
after  the  war. 
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Engineering  Materials 

The  Effect  op  Cold  Work  on  Copper,  W.  E.  Alkins.  An 
investigation  to  determine  whether  any  quantitative  relation- 
ship exists  between  the  amount  of  cold  work  done  upon  the 
metal  and  the  magnitude  of  the  change  in  its  properties. 

In  particular,  an  account  is  given  of  an  inquiry-  into  the 
change  in  tensile  strength  of  copper  in  the  form  of  wire  as  it  is 
progressively  hardened  by  cold  drawing  in  the  ordinary  way. 

Copper  was  chosen  as  the  experimental  material  for  three 
reasons:  (1)  It  appeared  to  aft'ord  an  example  of  a  simple 
metallic  system  which  is  supposed  to  undergo  no  definite 
thermal  change  between  its  melting  point  and  the  ordinary 
temperature  (though  an  allotropie  modification  of  copper 
with  the  transition  point  at  about  70  deg.  cent,  is  claimed  to 
exist  by  Cohen)  ;  (2)  copper  shows  the  hardening  by  plastic 
deformation  very  well;  and  finally,  iu  this  particular  instance, 
it  was  most  readily  obtainable  by  the  author  in  the  required 
fonn  and  of  superior  purity,  in  particular,  99.92  copper  with 
the  remainder  consisting  of  oxygen  with  a  smaller  amount  of 
arsenic. 

The  author  gives  a  brief  discussion  of  the  previous  work  by 
Thomas  Bolton,  A.  P.  Trotter  and  D.  R.  Pye.  Of  these  Trotter 
concluded  that  there  was  a  linear  relation  between  the  tensile 
strength  and  the  diameter,  and  suggested  that  the  tensile 
strength  might  be  expressed  by  a  formula  of  the  type 

T  =  a  —  bD 
where  T  is  tensile  strength  in  tons  per  sq.  in.,  D  diameter  in 
inches,  and  a  and  b  are  constants. 

The  method  of  carrying  out  the  tests  and  taking  the  various 
measurements  is  described  briefly  and  the  results  given  in  the 
form  of  tables  and  curves.  The  results  of  tensile  tests  give  a 
smooth  curve  for  the  tensile  strength  against  diameter  of 
sectional  area,  but  at  the  same  time  show  conclusively  that 
the  effect  of  a  certain  amount  of  cold  work  at  any  stage  is 
intimately  connected  with  the  previous  history  of  the  metal. 

From  this  point  of  view  the  curve  of  Fig.  1  is  of  interest. 
This  curve  showing  the  variation  of  tensile  strength  with 
sectional  area  consists  of  two  rectilinear  portions,  AV,  CD, 
connected  by  a  smooth  curve  BEC.  This  curved  portion  shows 
only  a  point  of  inflection  at  E,  and  not  a  maximum  and 
minimum. 

The  portion  AB  corresponds  to  the  equation : 
I  =  31.6  —  67  A 
where  T  =  tensile  strength  in  tons  per  sq.  in ; 
A  =  cross-sectional  area  in  sq.  in. 


The  upper  rectilinear  branch  CD  corresponds  to  the  equation  : 

T  =  30.83  —  82.66.4 
The  curved  portion  BEC  agrees  very  closely  with  the  expres- 

^""^  ■  T  =  23.2  —  V--i  —  0.107 

but  while  the  form  of  this  portion  is  of  the  first  importance. 


n 

— T" 

— , — 

— I— 

1 

1" 

L"'. 

1" 

•5" 

K 

- 

\' 

(3 

c 

V 

Ki 

- 

X 

- 

x"*' 

■ 

r- 

- 

\''. 

• 

4. 

-Tin 

srirz 

' 

Hr- 

r-(j- 

\.> 

Wi^ 

^ 

SratonalArea  in  Squarelnjrhei 

Fig.  1    CuBVE  Showing  Variation  of  Tensile  Strength  wrnr 
Sectional  Area 


%-' 

— r" 

1 

P 

I 

1 

- 

\z 

- 

1 

- 

4-  - 

S      -70 

- 

- 

7> 

( 

\p 

A 

%    -no 

- 

\ 

1 

1 

1 

S      no 

1 

1    1    1 

■)    -02     -0 

■*    -OS   -0 

9 

to    ■ 

1    »♦ 

StclLcnoL  Area-  UL  S<j;.ptiJiei 

Fig.  2  Ccrve  of  Differential  of  Curve  of  Fig.  1  with  Respect 
to  Cboss-Sectional  Area 

the  corresponding  mathematical  function  is  only  of  secondary 
interest. 

Significance  of  the  Curve  of  Fig.  1.  Differentiating  the  curve 
of  Fig.  1  with  respect  to  area  (A),  we  have: 

fir 
Over  the  portion  AB,  ■ —    =  — 67;  from  B  to  E  the  value 
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of  —    changes  from  —  67  at  i?  to  0  at  E;  from  E  to  C  the 
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dT 
the  branch  CD,  -— -  =  —  82.6G  (cf.  Fig.  2,  which  is  lettered  to 
dA 

correspond  with  Fig.  1 ) . 

Thus,  from  A  to  B  the  tensile  strength  increases  at  the  rate 
of  67  tons  per  sq.  in.  for  a  reduction  in  area  of  1  sq.  in.,  while 
from  C  io  D  the  rate  of  increase  is  82.66  tons  per  sq.  in.  per 
sq.  in.;  the  rate  diminishes  from  B  to  0  at  E,  and  increases 
again  from  E  to  C ;  the  curve  shows  no  discontinuity,  and  at 
no  stage  is  there  a  simultaneous  diminution  in  sectional  area 
and  in  tensile  strength.  From  the  foregoing  considerations  it 
appears  that  in  the  drawing  of  copper  the  phenomena  which 
present  themselves  are  not  of  that  simple  nature  which  the 
amorphous  theory  would  lead  one  to  expect. 

The  variation  of  several  other  physical  properties  of  the 
metal  was  investigated  and  such  properties  as  density,  elonga- 
tion, scleroscope  hardness,  and  so  on,  were  all  found  to  change 
in  a  way  similar  to  tensile  strength.  The  following  tentative 
explanation  of  the  above  results  has  been  suggested :  When 
copper  is  subjected  to  cold  work  by  drawing  through  dies  the 
first  change  which  occurs  is  allotropic  in  nature.  After  this 
change  is  complete,  that  is,  presumably  when  the  whole  of  the 
metal  has  undergone  transformation,  a  second  change  sets  in 
which  may  be  regarded  either  as  allotropic  or  as  explicable 
on  the  Unes  of  the  amorphous  theory,  and  of  the  two  possibili- 
ties the  latter  appears  to  be  the  more  probable.  (Paper  read 
before  the  Institute  of  Metals  on  September  10,  1918,  ab- 
stracted through  Engineering,  vol.  106,  no.  2770,  September 
13,  1918,  pp.  282-285,  4  figs.,  eA) 

The  Inpltjence  of  Some  Elements  on  the  Tenacitt  of 
Basic  Steel,  Andrew  McWiUiam.  The  writer  proposes  a 
new  formula  for  calculating  the  maximum  load  from  the  com- 
position of  steel.  The  first  formula  given  for  basic  steel 
was 

Maximum  load  in  lb.  per  sq.  in.  of  original  section 
=  38,000  +  800C  +  lOOMn  +  lOOOP 
in  which  the  carbon,  manganese  and  phosphorus  are  expressed 
in  units  of  0.01  per  cent.  It  was  found,  however,  that  under 
certain  conditions  this  formula  did  not  give  correct  results. 
Thus,  around  0.2  per  cent  carbon  the  results  were  correct,  but 
at  0.5  per  cent  carbon  they  were  too  low.  It  was  thought  then 
that  as  the  carbon  would  be  present  in  the  form  of  pearlite 
to  which  the  added  strength  was  due,  the  more  pearlite  present 
the  greater  effect  the  carbon  would  have  per  unit  on  the 
tenacity  of  the  mass.  Further,  as  the  manganese  influenced 
the  nature  of  the  carbon,  its  influence  would  increase  with 
increasing  proportions  of  pearlite.  Another  calculation  was 
made  with  the  result  that  the  maximum  load  in  pounds  per 
square  inch  of  original  section  is  expressed  by  the  following 
formula : 

Maximum  Load  =  38,000  +  [800  +  4  (C  —  20)]  C 
+  120Si  +  [100  +  2  ( C  —  20)  ]  Mn  -f  lOOOP 

This  formula  has  stood  the  test  of  trial  quite  well  and 
even  with  the  higher-silicon  shell  steels  has  given  good  results. 

To  check  the  correctness  of  this  formula  the  writer  com- 
pares the  results  derived  by  this  means  with  those  obtained 
experimentally  by  Arnold  and  shows  that  the  two  are  in  close 
agreement.  (Paper  before  the  September  1918  Meeting  of  the 
Iron  and  Steel  Institute,  abstracted  through  advance  copy, 
13  pp.,  3  figs.,  5  tables,  eA) 

Internal-Combustion  Engineering 

Diesel  Engines  for  Motor  Vehicles.  Notwithstanding 
the  great  amount  of  work  devoted  to  this  purpose  no  one  has 


succeeded  in  developing  a  Diesel-engine  drive  for  motor 
vehicles. 

This  is  due  to  the  fact  that  no  small  high-speed  multiple- 
cylinder  Diesel  engines  have  yet  been  constructed,  and  this 
again  is  mainly  due  to  the  difficulty  of  building  a  reliable  small 
pump  that  would  deliver  air  at  about  100  atmos.  pressure  and 
would  be  easy  to  operate  notwithstanding  its  many  valves  and 
regulating  devices. 

Austrian  Patent  No.  72356  describes  an  attempt  to  inject 
the  fuel  into  the  combustion  chamber  at  variable  pressure,  but 
with  a  constant  position  of  the  needle  valve. 

With  such  an  arrangement  it  was  found  that  it  is  quite 
feasible  to  introduce  into  the  cyhnder  the  exact  predetermined 
amount  of  fuel  and  to  regulate  it  at  will.  The  experimental 
installation  consists  of  a  three-cyhnder,  two-stroke-cycle  engine 
with  cranks  at  120  deg.  To  use  the  engine  for.motor-car  driv- 
ing it  is  necessary  to  provide  two  steel  flasks  filled  with  air  at  70 
atmos.  pressure.  One  of  the  flasks  ser\'es  to  start  the  engine, 
while  the  other  delivers  air  for  fuel  injection.  When  the 
engine  is  running  it  makes  its  own  compressed  air.  The  flasks 
liold  1400  liters  of  free  air  each  and  can  easily  be  carried  on 
the  car.  For  purposes  of  starting  the  air  pressure  is  reduced 
to  10  atmos.  (the  original  article  does  not  state  whether  gage 
or  absolute  pressure  is  referred  to). 

The  fuel  injection  occurs  during  25  deg.  of  the  crEink  rota- 
tion. In  the  experimental  engine  exhaust  slots  are  provided 
along  the  entire  circumference  of  the  cylinder,  but  the  scaveng- 
ing air  enters  only  through  its  own  valve  in  the  cylinder  head. 
It  is  the  view  of  the  inventor  that  slots  for  the  admission  of 
scavenging  air  should  be  avoided,  because  at  great  speed  a 
thorough  scavenging  by  means  of  slots  cannot  be  secured, 
and,  further,  if  slots  are  used  both  for  the  scavenging  air  and 
for  the  exhaust,  unequal  expansion  of  the  cylinder  walls  is  apt 
to  occur. 

The  scavenging  valve  opens  after  the  piston  has  uncovered 
half  the  lieight  of  the  exhaust  slots  and  therefore  permitted 
a  complete  expansion  of  the  gases  of  combustion  to  occur. 
The  scavenging  air  enters  the  cylinder  at  a  pressure  of  0.34 
atmos.  and  an  excess  of  50  per  cent  of  scavenging  air  is  pro- 
vided. The  air  valve  remains  open  at  exactly  90  deg.,  or  one- 
fourth  of  the  crank  revolution.  The  exhaust  slots  remain  open 
for  110  deg.  The  scavenging  air  is  produced  by  the  engine 
itself,  an  expansion  piston  being-  added  to  the  working  piston 
for  this  purpose.  The  air  of  combustion  is  compressed  in  the 
cylinder  at  35  atmos.  and  is  thereby  raised  to  580  deg.  cent. 

For  the  sake  of  safety  the  engine  is  driven  by  kerosene  and 
for  its  injection  into  the  cylinder  an  air  pressure  of  from  40 
to  70  atmos.  is  needed.  This  is  obtained  by  means  of  an  air 
compressor  driven  by  the  engine.  The  fuel  flows  to  the  pump 
automatically.  The  pump  is  driven  from  the  engine  at  a 
speed  reduction  of  1 :10  corresponding  to  the  air-compressor 
drive.  The  fuel  pump  takes  up  the  fuel  by  suction  and  forces 
it  into  the  air  container,  having  a  capacity  of  about  1  liter,  in 
which  there  is  air  compressed  to  from  40  to  60  atmos.,  but  the 
fuel  pump  has  absolutely  nothing  to  do  with  the  engine  gov- 
erning. The  overfilling  of  the  container  is  prevented  by  a 
simple  governing  device  which  acts  on  the  suction  valve  of  the 
fuel  pump  by  the  pressure  in  the  air  container. 

The  working  cylinders  are  made  of  steel  and  form  a  unit 
with  the  scavenging  air  cylinders  located  underneath.  Tho  use 
of  steel  results  in  a  considerable  saving  in  weight,  as  well  as  a 
better  cooling  than  would  be  the  case  with  cast  iron. 

The  air  compressor  is  so  large  that  the  supply  of  starting 
air  can  be  replaced  in  any  case  within  a  quarter  of  an  hour 
after  starting.    The  compressed  air  which  forces  the  fuel  into 
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the  cylinder  either  does  uot  reach  the  combustion  chamber  at 
all,  or  else  in  verj'  small  amounts.  In  this  way  but  very  little 
injection  air  is  used  and,  therefore,  the  air  compressor  can  be 
quite  small  and  can  be  run  at  the  low  speed  of  120  r.p.m., 
which  materially  increases  the  reliability  of  operation.  While 
in  an  ordinary  Diesel  engine  8  cu.  m.  of  injection  air  would  be 
consumed,  the  new  injection  method  permits  using  the  same 
amount  of  air  as  of  fuel,  or  at  most  0.088  cu.  m.  The  air 
compressor  is  single-acting  two-stage  and  compresses  in  the 
first  stage  to  8.4  atmos.  and  in  the  second  stage  to  70  atmos. 

The  fuel  valve  has  a  needle  in  constant  position.  The  fuel 
goes  into  an  annular  distributing  chamber  and  is  given  a 
rotary  motion  in  its  helical  passages.  From  this  chamber  it 
enters  the  combustion  space  through  the  fine  holes  in  the 
nozzle,  which  is  shaped  like  an  injector.  By  the  injector  action 
of  the  fuel  jets  a  strong  turbulent  motion  of  the  air  is  created 
in  the  combustion  chamber  which  leads  to  a  good  mixture  ol 
the  fuel  with  the  compressed  air  in  the  cylinder.  Since  no 
injection  air  is  allowed  to  enter  the  cylinder,  the  undesirable 
cooling  of  the  mixture  is  avoided.  It  is  claimed  that  extensive 
tests  have  been  made  with  the  new  system  of  fuel  injection  in 
order  to  determine  whether  the  fuel  chamber  is  necessary  fo\' 
governing  the  engine.  These  tests  have  also  shown  that  the 
atomization  of  the  fuel  is  perfect  and  that  no  drops  are  formed 
from  the  fuel  present  in  the  nozzle.  In  order  to  determine 
the  quality  of  atomization  the  fuel  was  allowed  to  discharge 
into  the  atmosphere  and  the  kerosene  mist  was  ignited  for 
experimental  purposes.  It  was  found  that  when  the  nozzle 
was  kept  open  for  some  time  the  length  of  the  flame  varied 
with  various  air  pressures  from  1.5  to  2.5  m. 

In  the  original  article  a  diagram  is  given  showing  that  the 
amount  of  fuel  ejected  is  proportional  to  the  air  pressure, 
though  at  higher  pressures  the  increase  in  the  ejection  of  the 
fuel  is  not  as  great  as  with  smaller  pressures.  This  may  be 
explained  by  the  fact  that  at  higher  pressures  and  greater 
velocities  in  the  nozzle  passages  the  coefBcient  of  friction  in- 
creases more  rapidly.  (Dieselmaschinen  fur  Fahrzeuge,  All- 
gemcine  Automobilzeitung ,  nos.  29-32,  abstracted  through 
Dinglers  Polytechnisches  Journal,  vol.  333,  no.  4,  February  23, 
1918,  pp.  31-32,  1  fig.,  e) 

1500-Hp.  Gas  Blowing  Engine.  Very  brief  description, 
with  two  pages  of  illustrations,  of  a  gas  engine  and  blower 
recently  built  iu  England  for  the  Partington  Steel  and  Iron 
Company.  The  engine  is  of  the  6-crank  vertical  tandem  type, 
and  is  rated  to  develop  1500  b.hp.  on  continuous  load  at  200 
r.p.m.  working  on  blast-furnace  gas  of  90  to  100  B.t.u.  per  cu. 
ft.  The  load  can  be  increased  by  10  to  20  per  cent  for  short 
periods  without  overheating.  A  special  speeder  gear  device  is 
fitted  to  enable  the  speed  to  be  reduced  to  as  low  as  120  r.p.m. 
(The  Engineer,  vol.  126,  no.  3271,  September  6,  1918,  p.  207, 
and  2  pp.  of  illustrations,  d) 

Machine  Parts 

Disastrous  Flywheel  Explosion  at  Chicago.  At  2.00 
p.m.  on  the  afternoon  of  September  19  a  large  flywheel  ex- 
ploded in  engine  room  No.  1  of  the  Chicago  Coated  Board 
Company  with  considerable  damage  to  life  and  property. 
The  engine  to  which  the  flywheel  was  attached  was  a  24-in.  by 
42-in.  500-hp.  simple  Corliss  making  108  r.p.m. 

The  flywheel  had  six  spokes,  had  been  cast  in  halves  and 
bolted  together  at  the  hub  and  rim.  The  engine  was  thor- 
oughly protected  against  overspeeding  by  a  flyball  governor 
equipped  with  the  usual  safety  stop  and  by  an  additional 
engine  stop  arranged  to  be  operated  mechanically  and  elec- 


trically. Evidence  indicates  that  the  accident  was  not  caused 
by  overspeeding,  and  further,  the  load  was  constant  and  the 
speed  normal. 

The  engineer's  attention  was  first  aroused  by  the  noise  of 
escaping  steam  and  immediately  after  by  the  commotion 
caused  by  the  flying  parts  of  the  wheel.  The  flywheel  had 
been  broken  to  bits,  there  being  only  two  large  pieces,  one 
containing  two  spokes  and  the  intervening  rim,  and  the  other 
a  single  spoke.  Curiously  enough,  the  engine  to  which  the 
ruptured  flywheel  belonged  was  not  damaged  in  the  least. 

The  theory  of  the  accident  is  that  a  small  part  of  the  rim 
first  let  go,  severing  the  steam  pipe,  as  the  noise  of  escaping 
steam  first  heard  would  indicate.  This  so  badly  unbalanced 
and  weakened  the  wheel  that  it  could  not  withstand  the  strain 
imposed  by  the  peripheral  velocity  of  4920  ft.  per  min. 

In  cast-iron  rims  of  the  section  adopted  for  this  wheel, 
namely,  one  having  unequal  thicknesses  of  metal,  severe  inter- 
nal sti-esses  may  be  set  up  by  uneven  cooling  in  the  mold. 
While  there  were  no  signs  of  blowholes  or  other  defects,  the 
design  of  the  wrecked  wheel  is  very  weak.    It  was  made  in  two 
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Fig.  3   Comparison  of  Scbew  Threads  of  Various  Angles 

parts  with  thuiged  and  bolted  rim  joints  located  between  the 
arms,  and  in  addition  had  a  belt  wheel  which  further  weakened 
it  to  a  point  where,  according  to  Kent,  the  joints  averaged 
only  one-fifth  of  the  strength  of  the  rim. 

The  weight  of  the  bolt  flanges  was  concentrated  in  the  middle 
of  the  arc  between  the  arms,  which  is  a  bad  feature  of  design 
and  may  account  in  part  for  the  low  strength  allowance.  Act- 
ing on  the  weakest  part  of  the  rim,  the  weight  would  tend 
to  bow  outward  the  arc  of  the  rim  between  the  spokes.  The 
force  would  be  greater  when  the  joint  was  not  supported  by 
the  belt,  so  that  there  would  be  a  varying  strain  to  fatigue 
and  crystallize  the  metal  in  the  rim  between  the  joint  and  the 
arm.  {Power,  vol.  48,  no.  15,  October  8,  1918,  pp.  516-519, 
6  figs.,  d) 

The  Relation  of  Scbew-Thread  Angles  to  Other  Func- 
tions, H.  J.  Bingham  Powell.  The  writer  advocates  the  adop- 
tion of  the  Whitworth  form  of  thread  us  an  international 
standard. 

The  radius  of  the  Whitworth  screw  is  said  to  come  under 
the  designation  of  a  "  natural "  one,  because  many  years  of 
experience  in  making  it  show  that  it  has  about  the  least  radius 
at  which  the  tool  will  maintain  a  stable  cutting  point.  In  fact, 
the  writer  states  that  even  in  the  United  States  he  has  fouK6 
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the  same  to  be  true  from  investigations  on  the  radii  of  the  roots 
of  the  U.  S.  standard  form  of  bolts  cut  by  dies  which  were 
nominally  supposed  to  have  a  flat  root.  The  flat  top  (such 
as  used  in  the  U.  S.  S.  thread)  is  about  the  worst  for  a  tool 
that  can  be  imagined,  as  apart  from  the  corners  rapidly  di:^- 
appearing  by  abrasion,  they  become  overheated  and  brittle 
and  fall  off.  Thus,  the  rounded  top  and  bottom  for  a  thread 
are  a  practical  necessity,  while  the  U.  S.  S.  flat  top  and  bottom 
are  impracticable  and  consequently  hardly  ever  ohtained  in 
ordinary  commercial  work  with  tajis  and  dies. 

Fig.  3  shows  a  comparison  of  screw  threads  of  various 
angles.  In  drawing  up  the  diagrams  the  author  gave  the 
"  natural  "  Whitworth  rounding  at  the  crest  and  root  of  the 
tlu-eads  of  the  several  angles,  since  that  is,  in  his  opinion,  the 
shape  they  will  have  as  made,  whether  the  maker  set  out  to 
produce  the  flat  U.  S.  S.  form  or  the  rounded  root  of  shai-p 
radius  striven  for  in  the  international  type. 

In  fixing  on  a  desirable  thread  angle  the  correction  neces- 
sary to  the  pitch  diameter  for  any  error  of  lead  in  the  screw 
must   be   taken   \erv  seriously  into   consideration.      This   cor- 
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reetion  is  10  per  cent  greater  for  the  Whitworth,  31  per  cent 
greater  for  the  British  Association  and  43  per  cent  greater  for 
the  45-deg.  angle  than  the  correction  necessary  for  a  60-deg. 
thread.  This  increase  for  the  45-deg.  angles  is  so  large  as  to 
make  this  angle  impracticable. 

The  author  therefore  recommends  for  consideration  as  a 
standard  international  thi-ead  the  Whitworth  form  with  its 
"  natural "  rounding  at  the  crest  and  root  and  much  greater 
space  at  the  root  available  for  tolerances  as  compared  with 
the  U.  S.  S.  form.  {Americam,  Machinist,  vol.  49,  no.  13, 
September  26,  1918,  pp.  571-573,  1  fig.,  eg) 

Machine  Shop 

Casting  Rings  in  Centrifugal  Machine,  E.  F.  Cone.  De- 
scription of  new  process  for  casting  piston  rings  and  the  ap- 
paratus used  therefor. 

In  The  Journal  of  October  1916  (p.  831)  there  was  de- 
scribed a  method  of  making  cast-iron  pipe  centrifugally,  in- 
vented by  a  Brazilian  engineer,  D.  Sensaud  de  Lavaud.  The 
l)resent  process  is  the  further  development  of  the  same  method 
and,  according  to  the  description,  is  remarkable  both  for  the  ex- 
tremely rapid  production  as  compared  with  the  labor  employed 
and  for  the  properties  of  the  rings  themselves.    As  to  produc- 


tion, one  unit  with  about  eleven  men  and  boys  delivers  18,000 
to  20,1100  rings  a  day. 

The  process  of  manufacture  is  comparatively  simple.  It 
<'onsists  in  introducing  into  a  rapidly  revolving  permanent 
metal  mold  a  definite  amount  of  hot  metal  of  proper  composi- 
tion, which  is  immediately  thrown  to  the  outer  surface  of  the 
revolving  mold.  There  it  quickly  cools  and  assumes  its  definite 
shape.  After  that  the  ring  is  removed  and  annealed  and  then 
the  inner  rim  of  the  ring  is  ground  on  a  special  machine. 

The  casting  machine  and  the  special  re-assembling  machine 
for  the  molds  are  described  in  the  original  article.  An  inter- 
esting apparatus  has  been  devised  for  annealing  the  rings.  It 
consists  of  a  cylinder  confined  or  suspended  perpendicularly 
within  a  large  iron  chamber.  At  a  certain  section  it  is  heated 
to  the  required  temperature  by  means  of  an  oil  burner  extend- 
ing inside  the  outer  casing  and  playing  on  the  cylinder,  the 
degree  of  heat  of  the  rings  for  annealing  being  regulated  by  a 
pjTometer.  The  diameter  of  the  pipe  is  about  that  of  the  rings 
to  be  annealed,  thus  keeping  the  rings  to  their  exact  shape. 
The  heat  treatment  is  nearly  automatic.  The  rings  are  fed  in 
at  the  top  and  as  they  pass  down  they  reach  the  proper 
temperature  of  1900  deg.  fahr.  and  finally  pass  out  at  the 
bottom  properly  annealed.  It  is  stated  that  this  device  can 
treat  20  rings  a  minute,  or  about  1200  an  hour. 

Information  on  the  properties  of  the  metal  in  the  ring  is 
based  on  tests  made  for  the  inventor  at  Columbia  University, 
New  York.  From  these  tests  it  appears  that  the  machine-cast 
rings  had  a  tensile  strength  of  61,400  lb.  per  sq.  in.,  which 
may,  however,  have  been  partly  due  to  the  very  small  size  of 
the  specimens.  The  ultimate  resilience  in  compression  was 
found  to  be  19.28  in-lb.  and  it  was  further  found  that  the 
machine-cast  rings  have  a  very  pronounced  elastic  limit  well 
below  the  ultimate  strength,  which  would  indicate  a  consider- 
able amount  of  uniformity  in  the  structure  of  the  metal. 
Micrographic  investigation  has  shown  the  graphite  to  be 
distrilmled  in  a  fine  condition  and  the  entire  crystalline  forma- 
tion appears  to  be  homogeneous.  (The  Iron  Age,  vol.  102,  no. 
14,  October  3,  1918,  pp.  801-807,  illustrated,  d) 

Marine  Engineering 

The  Yarrow  Axti-Sl'bmarine  Smoke  System.  Descrip- 
tion of  a  system  developed  for  application  to  merchant  vessels 
with  the  view  to  reducing  the  visibility  of  the  vessel. 

It  has  been  found  that  a  steamer  with  the  usual  type  of 
funnel  emitting  a  column  of  smoke  to  a  height  of  150  ft.  would 
be  visible  to  an  observer  on  a  submarine  17.4  nautical  miles 
away.  The  freeboard  of  the  steamer  being  taken  at  33  ft.,  the 
elimination  of  her  smoke  column  w-ould  result  in  her  remain- 
ing invisible  to  the  submarine  at  all  distances  greater  than 
10.17  nautical  miles.  This  means  that  with  the  smoke  column 
emitted  in  the  usual  way,  the  area  within  which  the  steamer  is 
visible  from  the  submarine  is  950  square  miles,  while  with  the 
smoke  column  eliminated  this  area  is  reduced  to  320  square 
miles. 

As  shown  in  Fig.  4,  in  the  Yarrow  anti-submarine  smoke 
system  means  are  provided  for  diverting  the  smoke  and  waste 
gases  out  of  the  funnel  into  a  duct  or  ducts  leading  to  the 
sides  of  the  ship  and  ejecting  them  on  to  the  surface  of  the 
water  by  means  of  a  water  spray  fitted  within  the  ducts.  The 
object  of  the  water  spray  is  to  cool  the  gases  so  as  to  cause 
them  to  fall  to  the  sea  water  level  instead  of  rising  again  im- 
mediately after  they  leave  the  duct,  and,  further,  to  absorb  a 
large  proportion  of  the  solid  particles  of  carbon  in  the  smoke, 
thus  reducing  its  blackness  and  therefore  its  visibility. 
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In  actual  use,  the  smoke  is  said  never  to  rise  above  the  level 
of  the  bridge,  while  the  hot  gases  cause  part  of  the  water  of 
the  spray  to  become  steam,  with  the  result  that  the  smoke 
issuing  from  the  side  ducts  is  quite  similar  in  appearance  to 
that  emitted  by  a  locomotive,  and  is  black  only  for  a  minute 
or  two  after  the  furnace  fires  are  stoked  afresh. 

Actual  experience  at  sea  has  shown  that  the  draft  induced 
by  the  water  sprays  is  much  superior  to  that  obtained  in  the 
usual  way  from  the  funnel,  and  therefore  the  control  of  the 
air  supply  to  the  furnace  is  improved. 

As  shown  in  Fig.  4,  a  damper  is  provided  in  the  funnel  and 
another  in  each  of  the  side  ducts.  The  handles  of  the  dampers 
are  interconnected  in  such  a  way  that  all  three  dampers  cannot 
be  opened  at  the  same  time.  In  general,  it  is  intended  that 
when  the  system  is  in  use  the  funnel  damper  should  be  closed, 
the  damper  in  the  duct  on  the  leeward  side  of  the  vessel 
opened  and  the  damper  on  the  other  duct  closed.  Different 
conditions  may,  however,  require  a  different  system  of  opera- 
tion. 

The  water  for  the  sprays  is  supplied  by  a  pump  in  the  engine 
room  capable  of  delivering  a  jet  at  a  pressure  of  180  lb.  per  sq. 
in.  The  sprayer  when  properly  regulated  should  produce  a 
cone  of  spray,  the  edges  of  which  should  just  touch  the  outlet 
edges  of  the  duct  and  also  sides  of  duct  outlet.  This  condition 
is  quite  important.  ( The  Engineer,  vol.  126,  no.  3272,  Sep- 
tember 13,  1918,  pp.  218-219,  8  figs.,  d) 

Manufacturing  Eagles  at  Ford's  Shipyard,  Cbas.  Lund- 
berg,  Mem.Am.Soe.M.E.  Description  of  the  Ford  submarme 
chasers  and  their  method  of  manufacture  as  carried  out  in 
the  Ford  plant  on  the  River  Rouge  at  Detroit. 

The  entire  plant  was  built  in  less  than  five  months  and  con- 
sists of  a  main  structure  350  ft.  by  1700  ft.,  of  steel  and  glass 
with  composition  roof;  a  fabricating  shop  155  ft.  by  450  ft., 
to  which  150  ft.  more  is  being  added;  a  great  fit-out  building, 
a  transfer  table  202  ft.  wide  for  the  transverse  movement  oi 
completed  hulls,  and  a  hydraulic  launching  machine  which 
gently  and  always  under  full  control  lowers  the  ship  into  the 
water. 

The  boats  are  assembled  in  a  great  building,  21  of  them 
f  being  under  construction  at  one  time. 

Each  boat  is  assembled  on  a  carriage  supported  by  ear 
wheels,  there  being  12  trucks,  each  with  four  wheels  under 
each  carriage.  The  building  of  the  boat  comprises  seven 
groups  of  operations  and  they  are  so  timed  as  to  be  finished 
simultaneously.  When  a  ship  moves  out  to  the  transfer  table 
on  its  way  to  launching  those  behind  it  move  up  in  position  for 
the  next  set  of  operations.  Briefly  outlined,  these  operations 
are  as  follows: 

No.  1 :  Keel  laid  and  bulkhead  collars  placed,  also  some  of 
the  floor  beams,  part  of  the  longitudinal  bulkheads,  center  and 
inner  bulkheads.  (Incidental  riveting,  of  course,  is  a  part  of 
each  series  of  operations,  likewise  reaming  rivet  holes  and 
some  welding.) 

No.  2:  Floor  built  and  frames  (of  which  there  are  llii) 
erected  the  entire  length  of  the  boat ;  athwartship  bulkheads, 
liners,  keelson  and  floor  stringers.  Engine  room,  tank  plating, 
platfonn  deck  beams  placed  fore  and  aft. 

No.  3 :  Forward  deck  plating,  outside  and  after-deck  plating, 
gunwale  bar  and  collars,  main  deck  beams,  staneliions,  engine 
and  boiler  room,  rudder  brackets. 

No.  4:  Remainder  of  platform  deck  plating;  bulkheads  from 
platform  to  main  deck,  windlass  and  steam-engine  foundations, 
signal  room. 


No.  5:  Deck  bars  and  fittings,  scuttle  and  manholes,  water- 
tight floors  and  calking. 

No.  6:  Forward  and  aft  deck  houses,  breakwater,  chart- 
house,  strut  and  stern  bearings,  bilge  and  drain  piping,  oil 
compartment  tunnel. 

No.  7:  Seacock  and  strainer  installation,  steering  gear  and 
stuffing  box,  steering  engine  and  anchor,  ladder  stairways,  oil 
pumps,  auxiliary  pumps  and  air  compressors.  Installation 
of  shaft  and  propeller.  Riveting,  welding  and  calking  com- 
pleted, all  compartments  air-tested,  painting  and  inspection 
completed. 

An  interesting  part  of  the  original  article  is  devoted  to 
the  method  of  handling  labor.  (The  Iron  Age,  vol.  102,  no.  12, 
September  19,  1918,  pp.  679-684,  illustrated,  d) 

Motor-Car  Engineering    (See  also  Internal-Combustion 
Engineering) 

Hbavt-Oil-Burning  Arrangement  for  Motor  Cars.  De- 
scription of  an  arrangement  invented  by  F.  A.  Wilkinson  to 
burn  tar  oil  on  an  ordinary  automobile. 

The  car  is  started  on  coal  gas,  which  may  be  replaced  by 
gasoline.    When  the  heavy  oil  is  first  switched  on  and  after  the 
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car  has  been  standing  there  is  a  certain  amount  of  temporary 
smoke  emission  and  the  fumes  from  the  exhaust  are  decidedly 
pungent,  but  the  car  is  said  to  run  with  perfectly  regular 
firing  and  to  pick  up  well. 

Fig.  5  shows  the  arrangement  used.  The  original  carburetor 
of  the  car  is  retained,  but  additional  pipes  are  installed.  The 
first  of  these  is  a  small  pipe  A  leading  from  the  exhaust  pipe 
and  admitting  exhaust  gases  through  a  valve  B  into  the  inlet 
pipe  just  above  the  carburetor.  Next  comes  a  small  heating 
chamber  C  placed  alongside  the  float  chamber  and  connected 
thereto  in  such  a  way  that  the  level  of  the  fuel  is  the  same 
in  the  two  chambers.  In  this  heating  chamber  is  a  coil  of  wire 
connected  with  the  battery  which  heats  up  the  fuel  in  the  cham- 
ber. The  air  is  admitted  through  pipe  D,  located,  as  shown, 
partly  in  the  exhaust  pipe.  The  hot  air  from  D  enters  the 
induction  pipe  at  right  angles  to  the  fuel  rising  from  the  jet. 
Hence  there  is  admission  of  actual  exhaust  gases  and  of  very 
highly  heated  air  into  the  induction  pipe  beyond  the  carburetor, 
in  addition  to  the  warm  air  which  normally  enters  the  car- 
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buretor.      (The  Engineer,  vol.  126,  no.  3272,  September  13, 
1918,  pp.  227-228,  2  figs.,  d) 

Power  Plants 

By-Product  Installation  for  Power  Stations,  Klingen- 
berg.  (Zeits.  Vereines  Beutsch.  Ing.  62,  p.  1,  Jan.  5,  1918. 
Elek.  Zeits.  39.  pp.  176-177,  May  2,  1918).  The  author  first 
reviews  the  trend  of  the  market  for  by-products.  A  great  in- 
crease in  production  will  cause  a  fall  in  prices  and,  in  particu- 
lar, the  price  of  ammonium  sulphate  is  likely  to  decrease  owing 
to  competition  between  the  numerous  nitrogen  plants  erected 
during  the  war,  including  those  working  the  Haber  process. 

He  then  reviews  distillation  processes  (coking  and  gas  mak- 
ing), and  deals  with  the  erection  and  operation  of  plants  for 
gasifying  the  whole  of  the  fuel  and  recovering  by-products. 
A  gas  of  high  calorific  value  at  low  temperature  is  required, 
and  low  temperature  is  needed  in  the  producer  if  the  tar  and 
ammonia  compounds  are  not  to  be  dissociated.  One  of  the 
most  serious  obstacles  to  the  design  of  a  large,  high-efSciency 
installation  is  the  limit  of  650  to  1030  kw.  obtainable  from 
one  producer  unit,  compared  with  3000  to  5000  kw.  from  a 
steam  boiler.  The  need  of  auxiliary  steam  supply  is  an  im- 
portant factor  in  the  heat  balance. 

The  author  investigates  in  detail  the  relative  economy  of 
three  types  of  power-station  plant :  namely,  steam  turbines 
with  coal-fired  boilers;  steam  turbines  with  gas-fired  boilers 
and  by-product  plant;  gas  engines  with  by-product  plant.  In 
order  to  cover  uncertainties  regarding  jdeld  and  price  of  by- 
products, three  eases  are  assumed:  (1)  6.44  M.  per  ton  of 
coal;  low  yield  and  low  prices;  (2)  12  M.  per  ton  of  coal; 
good  yield  and  good  prices;  (3)  17.56  M.  per  ton  of  coal; 
good  yield  and  very  high  prices.  Other  assumptions  made  are : 
1  to  1.5  per  cent  nitrogen  content  of  coal ;  68  per  cent  thereof 
recovered;  12  per  cent  light-load  consumption  of  producer; 
70  per  cent  full-load  efficiency;  50  kg.  tar  per  ton  of  coal; 
2.2  kg.  auxiliary  steam  per  ton  of  coal,  0.8  kg.  being  raised 
by  producer  heat,  1  kg.  by  exhaust  heat  in  the  case  of  gas 
engines,  and  the  rest  by  special  boiler.  The  peak  load  of  the 
station  is  assumed  to  be  100,000  kw.,  the  size  of  the  turbine 
units  20,800  kw.  and  of  gas  engines  6100  kw.  each.  The  latter 
is  relatively  a  higher  limit  than  the  assumed  size  of  the  turbine 
units,  yet  it  involves  22  gas  engines  as  compared  with  6 
turbines.  The  heat  consumption  on  full  load  is  taken  to  be 
4360  kg-cal.  per  kw-hr.  for  steam  turbines,  3570  kg-cal.  for 
gas  engines;  and  13  per  cent  and  45  per  cent  of  these  figures 
on  light  load. 

Objections  to  gas  engines  are :  High  total  first  cost ;  in- 
fluence of  gas  composition;  expensive  attendance;  repair  and 
lubrication;  vibration  of  foundations;  small  overhead  capacity. 
Variable  load  involves  increased  heat  loss  and  less  satisfactory 
yield  of  same  kw-hr.  output  in  each  case.  The  coal  consumption 
of  a  steam-turbine  plant  with  coal-fired  boilers  is  exceeded  in 
by-product  plant  with  gas-fired  boilers  by  150  per  cent,  and 
with  gas  engines  by  40  per  cent.  According  to  this,  it  is  better 
to  bum  considerably  less  coal  without  by-product  recovery 
than  to  burn  much  more  coal  in  recovery  plant.  At  least,  no 
generalization  is  possible,  and  the  economic  justification  for 
by-product  recovery  must  be  established  in  each  particular 
case. 

The  capital  costs  for  the  three  types  of  plant  are  estimated 
to  be:  Steam  turbines  without  bj'-product  recovery,  22.5  mil- 
lion M. ;  steam  turbines  with  by-product  recovery,  46.2  million 
M. ;  gas  engines  with  by-product  recovery,  47.6  million  M. 
The  capital  burden  is  heavy  in  eases  (2)  and  (3),  but  the  price 
of  coal  is  a  more  important  factor  with  by-product  recovery 


than  without  it.  When  the  price  of  by-products  is  low,  gas 
engines  are  at  a  disadvantage  compared  with  steam  plant,  and 
the  lower  the  revenue  from  by-products  the  greater  the  justifica- 
tion for  direct  combustion. 

The  author  concludes  that  few  by-product  installations  are 
economically  justifiable  where  German  hard  coal  (low  in 
nitrogen)  is  employed.  Even  with  medium  nitrogen  content 
it  is  unprofitable  unless  the  price  of  tar  and  sulphate  is  well 
maintained.  Steam  turbines  with  by-product  recovery  are  at 
an  advantage  compared  with  gas  engines  if  the  price  of  coal 
1)6  less  than  14  M.  per  ton.  At  higher  coal  prices,  and  with  a 
by-product  revenue  of  10  M.  per  ton  of  coal,  the  field  of 
competition  of  the  gas  engine  is  entered,  but  even  then  it  is 
necessary  to  assume  a  higher  load  factor  than  can  generally 
be  realized  in  practice.  If  the  by-product  revenue  be  only 
12  M.  per  ton,  the  load  factor  should  be  60  per  cent;  and  if  the 
load  factor  be  only  40  per  cent,  the  by-product  revenue  should 
be  18  M.  per  ton  of  coal.  Artificial  improvement  of  load 
factor  by  chemical  or  metallurgical  loads  is  not  to  be  recom- 
mended if  the  latter  could  othei-wise  be  served  by  water  power. 
Direct  combustion  of  coal  is  advised  under  any  operating  condi- 
tions if  the  revenue  from  by-products  is  less  than  8  M.  per 
ton  of  coal.  The  gasification  of  brown  coal  offers  rather  better 
possibilities  than  hard  coal,  particularly  as  regards  the  pos- 
sible recovery  of  tar,  fuel  oils,  and  lubricating  oil,  but  the 
gross  saving  anticipated  from  a  quite  favorable  combination 
of  circumstances  does  not  ajjpear  to  justify  the  commitments 


Fig.  6     Setting  for  Underfeed  Stokeh,  Cedar  Rapids  I'lant 

involved.  Neither  the  amount  of  coal  which  could  reasonably 
be  subjected  to  by-product  recovery,  nor  the  revenue  to  be  ex- 
pected from  such  recoverj',  is  as  great  as  many  writers  have 
assumed.  (Science  Abstracts,  Section  B — Electrical  Engineer- 
ing, vol.  21,  pt.  8,  no.  248,  August  31,  1918,  pp.  281-283,  g) 

Cedak  Rapids  Big  Steam  Plant.  Description  of  a  16,000- 
kw.-turbine  plant  giving  commercial  and  railway  service,  and 
which  in  addition  is  selling  steam  for  heating  and  also  supply- 
ing large  quantities  of  live  steam  for  cooking.  The  amounts 
of  heating  steam  are  quite  large  and,  for  example,  last  January 
70,000,000  lb.  of  steam  were  delivered  to  the  heating  system 
and  the  same  amount  of  make-up  had  to  be  heated  from  an 
average  temperature  of  40  deg.  to  210  deg.  without  the  as- 
sistance of  an  economizer. 
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The  use  of  so  much  raw  water  with  its  consequent  deposits 
of  scale  and  fouling  of  boiler  tubes  is  one  of  the  disadvantages 
under  which  the  plant  has  to  operate.  The  conditions  under 
which  the  plant  operates  are,  however,  so  variable  that  water 
softening  is  unadvisable.  This  variability  of  operating  con- 
ditions makes  it  necessary  to  provide  stokers  which  will  re- 
spond to  quick  changes  in  load  and  will  operate  at  consid- 
erable overload  with  Iowa  coal.  Underfeed  stokers  are  used 
and  the  setting  is  as  shown  in  Pig.  6.     There  the  stoker  is  set 
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was  lai<i  out  specifically  for  convenience  of  operation,  with 
plenty  of  room  to  make  repairs  to  allow  for  future  extension 
without  disarranging  the  present  layout. 

The  boiler  room  has  been  made  the  prime  factor  of  the  plant, 
and  has  an  equipment  consisting  of  modern  types  of  water- 
lube  boilers,  underfeed  stokers  and  economizers. 

An  interesting  feature  of  the  plant  is  the  centering  of  the 
control  of  all  boiler-room  auxiliaries  in  an  operating  board, 
un  which  are  also  grouped  a  variety  of  instruments  (indicating 
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Fig.    7     PLExiBn.iTY-TEST    Curves    with    Stokers    on    Low-Grade  Fuels  at  Cedar  Rapids  Plant 


flush  with  the  boiler  front,  and  with  straight  walls  front  and 
rear  the  combustion  space  is  as  large  as  the  headroom  of  10  ft. 
will  permit,  the  volume  approximating  880  cu.  ft. 

Seven-retort  stokers  serve  water-tube  boilers  rated  at  627 
hp.  Operating  at  boiler  rating,  each  stoker  bums  from  2500 
to  3000  lb.  of  coal  per  hour  and  upon  an  occasion  as  high  as 
7400  lb.  of  coal  per  hour  were  burned,  or  over  1000  lb.  per 
retort. 

The  three  curves  of  Fig.  7  indicate  the  flexibility  of  opera- 
tion. In  the  test  with  Colorado  lignite  (central  figure)  the 
stoker  was  started  from  a  ''  dead  bank."  A  high  output  was 
required  for  a  short  interval  and  then  the  load  was  taken  off 
completely.  The  stoker  is  banked  for  an  hour  and  is  then 
called  to  meet  a  sudden  and  long-continued  demand.  The 
figure  on  the  right  shows  a  quick  building  up  with  the  safety 
valve  blowing  at  the  top  of  the  curve.  These  curves  show  that 
the  stokers  even  when  burning  inferior  coal  will  care  for  quick 
changes  in  load  and  will  maintain  heavy  overloads  at  high 
efficiency. 

In  this  instance  the  stoker  engines  are  independent  of  the 
fan  engines.  The  former  are  installed  on  the  boiler-room  floor 
with  chain  connections  to  lineshafts  in  the  basement  and  driv- 
ing chains  from  shaft  to  stoker.  One  engine  will  serve  two 
boilers. 

The  electrical  part  of  the  plant  is  somewhat  unusual  in  that 
the  generation  is  all  two-phase  2300-volt  and  the  distribution 
three-phase  with  the  exception  of  feedere  for  city  service.  The 
original  article  gives  a  single-line  diagram  for  the  two-phase, 
three-phase  differential  relays.  The  out-of-town  service  is 
three-phase  33,000  volts,  the  current  being  stepped  up  by  two 
sets  of  600-kw.  two-phase  three-phase  transfoiiners  connected 
in  multiple  between  the  2300-volt  and  the  33,000-volt  buses. 

All  the  high-tension  lines  are  controlled  from  the  operator's 
room  equipped  with  means  for  remote  control  of  the  oil 
switches,  as  well  as  telephone  connections  to  the  city  system 
and  by  a  private  line  to  the  various  stations  operated  by  the 
company  as  well  as  the  boiler  and  turbine  rooms.  (Power,  vol. 
48,  no.  14,  October  1,  1918,  pp.  478-485,  12  figs,  and  list  of 
principal  equipment,  dA) 

New  Plant  op  the  Pennsylvania  Salt  Manufacturing 
Company.  The  plant  is  located  at  Wyandotte,  Mich.,  12  miles 
from  Detroit,  and  the  addition  described  in  the  present  article 


and  recording)  giving  all  information  necessary  for  the  effi- 
cient operation  of  the  plant. 

In  the  main  feed  line  to  the  boilers  there  is  a  venturi  tube 
with  a  manometer,  and  also  a  thermometer  to  measure  the 
feedwater,  the  instruments  being  located  on  the  operating 
board.  (!)n  the  board  there  is  also  a  steam-flow  meter  for  each 
l)oiler.  The  latter  instruments  show  the  output  in  each  case, 
and  the  aggregate  readings  may  be  checked  against  the  total 
input  shown  by  the  water  meter  in  the  supply  line. 

The  control  of  the  dampers  is  also  centered  on  the  operat- 
ing board.  In  this  board  there  are  six  panels,  one  for  each 
boiler.  These  panels  contain  the  handwheels  to  the  dampers 
in  the  breeching  and  in  the  forced-draft  inlets,  a  steam-flow 
meter  and  draft  gages  showing  the  draft  over  the  fire  and  in 
the  last  jsass  of  the  boiler,  and  the  pressure  under  the  stokers. 
One  panel  contains,  in  addition  to  the  flow  meter  on  the  feed- 
water  refeiTed  to  above,  a  pyrometer  and  multiple  switch, 
draft  gages  showing  the  draft  on  the  stack  side  of  the  econo- 
mizers and  the  handwheels  for  controlling  the  vertical  damp- 
ers at  the  economizer  outlets.  The  last  panel  has  two  large 
dial  gages  showing  the  pressures  at  the  turbine  throttles,  in 
addition  to  which  there  are  the  three  field  rheostats  and  am- 
meters for  the  forced-draft  fans  and  the  stoker  motors. 

At  the  side  of  the  operating  board  there  is  a  recording-gage 
panel  containing  four  pressure-recording  gages,  two  of  which 
give  the  pressure  at  the  turbine  throttles  and  the  other  two 
record  the  pressure  on  the  feedwater  system,  one  before  the 
economizers  and  the  other  at  the  delivery  to  the  boilers. 

One  recording  thermometer  charts  the  temperature  of  the 
water  entering  the  boilers  and  another  the  temperature  of  the 
water  entering  the  economizers,  in  addition  to  which  each  bat- 
tery is  served  by  a  CO.,  recorder. 

The  above  constitutes  an  unusually  complete  set  of  ap- 
paratus and  affords  a  good  basis  toward  efficient  operation  of 
the  plant. 

Another  feature  of  interest  in  the  plant  is  the  use  of  three 
eductor-type  jet  condensers  (Fig.  8)  taking  the  exhaust  steam 
from  the  auxiliaries  and  the  condensate  from  the  main  con- 
densers. The  latter  at  a  temperature  approximating  90  deg. 
is  forced  through  the  jet  condensers,  where  its  temperature  is 
raised  by  the  auxiliary  exhaust  to  about  150  deg.,  which  is; 
considered  to  be  the  most  economical  temperature  for  the 
economizer. 
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The  condensers  are  connected  in  parallel,  and  any  number 
of  them  may  be  operated  at  one  time,  or  the  condensate  may 
be  bj-passed  directly  to  the  hotwell.  {Power,  vol.  48,  no.  12, 
September  17,  1918,  pp.  406-413,  10  figs.,  da) 
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Fig.   S    Arr.\ngesient   of   Eductor   Condensers 

Railroad  Engineering 

Rekewable  Stat  Heads  fob  Locomotive  Fireboxes.  Data 
of  experiments  by  Mr.  Snelsou,  Chief  Foreman  Boilermaker, 
in  the  Locomotive  Works  at  Crewe,  England.  This  led  to  the 
development  of  a  new  method  of  repairing  locomotive  firebox 
stays  recently  adopted  on  the  London  and  Northwestern  Rail- 
way Companj-'s  lines. 

Fig.  9  gives  a  plan  and  elevation  of  one  of  these  heads  for 
insertion,  and  also  shows  the  head  in  position.  It  is  to  be 
iised  chiefly  for  renewing  small  or  defective  stay  heads.  The 
small  and  defective  stay  head  is  hammered  up  in  order  com- 
pletely to  expand  it  in  the  hole.  It  is  then  centered,  drilled 
and  tapped  to  a  depth  of  about  %  in.  for  the  front  side  of  the 
plate.  The  stay  end  and  firebox  plate  are  then  lightly  skimmed 
lip  with  the  facing  cutter.  This  facing  cutter,  which  is  equal 
in  diameter  to  the  new  head,  is  screwed  into  the  tapped  hole 


to  insure  obtaining  a  face  that  is  perfectly  true  with  the  hole. 
By  this  operation  the  stay  is  made  ready  for  the  new  head.  A 
thin  copper  washer  is  then  inserted  between  the  face  of  the 
new  head  and  the  copper  stay,  and  the  head  is  tightly  screwed 
in  bj'  means  of  a  wrench  on  the  square  end. 

The  heads  have  been  tested  in  several  instances,  described 
in  the  original  article  and  showed  up  quite  well.  Among  other 
things,  there  was  some  uncertainty  to  whether  the  repaired  stay 
would  be  strong  enough  to  withstand  the  various  stresses  set 
up  in  the  firebox.  Fracture  tests  were,  therefore,  carried  out 
in  the  testing  department  at  Crewe,  and  it  was  found  that  even 
on  the  smaller  stays  there  is  a  good  factor  of  safety.  Thus,  a 
1-in.  stay  fitted  with  the  head  of  the  new  type  in  a  boiler 
working  at  150  lb.  pressure  per  sq.  in.  has  a  factor  of  safety 
between  6.5  and  7  when  the  stays  are  pitched  4  in.  apart,  while 
on  stays  IjV  in-  and  1%  in.  in  diameter  and  upward,  the  net 
section  of  the  repaired  stay  is  greater,  and  consequently 
stronger  than  the  original  1-in.  or  Itt-in.  stay. 

Various  instances  are  cited  in  the  original  article  to  show 


Fig. 


9     Snelson    Renewable    St.\y 
Firebox 


Head    for    Locomotive 


the  durability  of  the  new  type  of  head.  Thus  in  one  case  21 
of  these  heads  were  put  in  the  firebox  sides  of  a  loco-stationary 
boiler  in  December  1916.  Since  then  it  has  been  worked  con- 
tinuously night  and  daj',  week  ends  and  holidays  excepted,  and 
up  to  the  present  time  not  one  head  has  given  the  slightest 
trouble.  Early  in  October  1917  this  boiler  was  stopped  for 
cleaning,  and  advantage  was  taken  of  this  stoppage  to  take 
one  of  the  heads  out  for  inspection  purposes.  It  was  found 
that  in  outhne  the  form  of  the  head  was  practically  un- 
changed, even  the  square  portion  being  in  such  good  condition 
that  it  was  used  to  withdraw  the  head,  as  it  was  used  10 
months  before  to  insert  it. 

The  copper  liner  that  had  been  threaded  on  the  head  was 
intact  and  the  copper  plate  underneath  the  head  was  in  splen- 
did condition.  (The  Engineer,  vol.  126,  no.  3270,  August  30, 
1918,  pp.  176-177,  5  figs.,  d) 

Refrigeration 

Throttling  op  Ammonia,  Chas.  D.  Herter.  From  time  to 
time  the  question  has  been  raised  whether  duiing  a  shortage 
of  ammonia  any  disadvantage  might  result  if,  instead  of  regu- 
lating several  expansion  valves  singly,  the  main  liquid  valve 
(also  known  as  the  king  valve)  at  the  liquid  receiver  was 
throttled  down  so  as  to  obtain  at  once  the  desired  reduced 
feed  in  liquid  to  the  refrigerating  coils. 
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The  writer  comes  to  the  conehision  that  iutermediate  throt- 
tling of  hquid  is  entirely  proper  under  certain  conditions,  the 
only  possible  liarni  being  more  rapid  wear  of  the  valves  used. 
From  a  thermodynamic  viewpoint  no  noticeable  benefit  is  ob- 
tained by  reducing  the  pressure  upon  the  liquid  gi'adually 
instead  of  all  at  once,  while  the  provision  of  an  emergency 
feed  valve,  in  addition  to  the  main  liquid  valve  ordinarily  left 
fully  open,  is  considered  good  practice.  {Power,  vol.  48,  no. 
15,  October  8,  1918,  pp.  530-531,  p) 

Steam  Engineering 

Pumping  Engines  for  the  Cairo  Main  Drainage.  Descrip- 
tion of  the  engines  used  in  the  new  main  drainage  system  of 
the  City  of  Cairo,  in  Egypt.  This  machinery  consists  briefly 
of  four  sets  of  pumping  engines  each  driving  direct  from 
the  engine  crossheads  a  set  of  triplex  single-acting  plunger 
pumps. 

The  pumping  engines  themselves  may  be  described  as  be- 
ing of  the  inverted  vertical  quadruple-expansion  three-crank 
type  having  the  high  and  first  intermediate  cylinders  placed 
tandem  over  the  center  crank  and  the  second  intermediate  and 
low-pressure  cylinders  placed  one  on  either  side  of  the  first 
intermediate  cylinder  and  over  the  outer  cranks. 

The  chief  point  of  interest  lies  in  the  arrangement  of  the 
high  and  first  intermediate  cylinders,  which,  as  shown  in  Fig. 
10,  are  single-acting.  In  fact,  the  arrangement  is  equivalent  to 
one  double-acting  cylinder  as  far  as  the  number  of  valves  and 
amount  of  valve  gear  are  concerned,  with  the  advantage  of  a 
reduced  temperature  range  with  each  cylinder. 

The  pistons  of  the  two  cylinders  are  in  one  piece  forming 
what  may  be  called  a  differential  piston.  The  upper  part  of 
this  piston  is  in  plunger  form  and  fills  the  high-pressure 
cylinder  for  the  whole  length  of  the  stroke,  thus  preventing 
the  cooling  of  the  high-pressure  cylinder  walls  by  contact  with 
the  lower-temperature  steam  content  in  the  annular  space  in 
the  upper  part  of  the  first  intermediate  cylinder.  The  follow- 
ing advantages  are  claimed  for  such  an  arrangement  as  com- 
pared with  the  more  usual  plan  of  providing  two  superimposed 
double-acting  cylinders :  In  the  first  place,  there  is  a  material 
reduction  in  the  number  of  valves  and  their  consequent  work- 
ing parts  with  a  corresponding  reduction  in  steam  leakage. 
There  is  also  a  reduction  in  the  overall  height  of  the  engine 
and,  in  addition,  a  simple  and  secure  base  is  obtained  for  the 
high-pressure  cylinder.  Further,  the  gland  and  stuffing  box 
on  the  high-pressure  cylinder,  which  the  usual  double-acting 
construction  would  require,  and  which  would  tend  to  be  a 
source  of  trouble,  are  eliminated. 

The  steam  cylinders  are,  respectively,  17  in.,  27  in.,  33  in. 
and  49  in.  in  diameter  with  a  common  stroke  of  36  in.,  and 
when  running  at  normal  speed  of  22  r.p.m.  each  engine  is 
(^apable  of  developing  200  hp. 

All  of  the  valves  are  actuated  by  a  lay  shaft  carried  along 
the  front  of  the  cylinders  and  rotated  at  the  same  speed  as  the 
crankshaft  with  skew  gearing  on  a  vertical  shaft  reaching  from 
the  crankshaft  to  the  valve-motion  lay  shaft.  By  the  use  of 
this  lay  shaft  heavy  eccentrics,  rods,  and  rocking  levers  are 
dispensed  with.  The  steam  valves  of  all  cylinders  are  fitted 
with  the  trip  motion  giving  practically  instantaneous  closing 
the  shock  of  the  drop  valves  being  absorbed  by  oil-cataract 
dashpots  to  insure  silent  working,  while  the  Corliss  valves  are 
controlled  by  spring  dashpots  of  the  usual  type.  The  exhaust 
valves  are  controlled  throughout  by  positive-motion  gear. 

Owing  to  the  type  of  link  mechanism  adopted  for  actuating 
the  valves,  the  distortion  due  to  obliquity  of  the  usual  eccentric 
gear  is  practically  non-existent ;  this  was  found  to  be  a  distinct 


advantage  in  adjusting  the  valve  motion  relatively  to  the  actual 
working  steam  pressures,  in  view  of  the  somewhat  unusual 
differences  in  pressure  between  the  upper  and  lower  ends  of  the 
two  final  cylinders,  due  to  the  fact  of  the  first  two  cylinders 
being  single-acting.  In  order  to  equalize  the  pressures,  and 
avoid  the  loss  due  to  "  drop  "  between  succeeding  cylinders, 
reheater  receivers  of  ample  proportion  are  provided.  These  are 
fitted  with  solid-drawn  steel  tubes,  and  are  coupled  to  the 
jacket  system,  so  that  steam  at  initial  pressure  and  temperature 
is  continually  circulated  through  the  tubes,  thereby  drying  and 
reheating  the  working  steam  on  its  passage  to  the  succeeding 
cylinder.  (Engineering,  vol.  106,  no.  2749,  September  6,  1918, 
pp.  251-252  and  one  plate  of  drawings,  d) 


SJCyliniUr 
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Fig. 


10   High   and   Fiest    Intermediate    Cyxindebs   of   the 
Pumping  Engines  for  the  Cairo  Main  Drainage 


A  Nev7  Theory  op  the  Steam  Turbine,  Harold  Medway 
Martin.  Continuation  of  abstract  of  a  serial  article.  Previous 
installments  of  the  abstract  appeared  in  The  Journal,  Sep- 
tember 1918,  page  784,  and  October,  page  871. 

In  the  previous  article  it  was  shown  that  adiabatie  heat  drop 
cannot  under  all  conditions  be  taken  as  proportional  to  the 
actual  effective  thermodynamic  head  and  that  where  the  super- 
heat is  high  the  reheat  factor  is  also  high  and  vice  versa. 

In  the  present  article  the  author  shows  how  to  determine  the 
point  at  which  different  degrees  of  initial  superheat  are  lost. 

Assume  for  example  that  the  initial  pressure  is  180  lb. 
absolute  and  that  the  hydi-aulic  efficiency  of  the  turbine  is  70 
per  cent.  Suppose  the  superheat  to  be  lost  at,  say,  80  deg. 
cent.  The  volume  of  the  steam  is  then  54.596  cu.  ft.  per  lb. 
(Callendar)  and  its  pressure  is  6.8G27  lb.  per  sq.  in. 

The  initial  pressure  being  180  lb.  absolute,  we  have 

^        p,       6.8627 
If  P  be  the  ratio  of  the  final  volume  to  the  initial  volume 
then,    since   the   expansion   follows   the   law   pV"  =  constant 
(where  r»  =  >,),  we  have  P  =  a;'/"* 
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Tlie  value  ot  1/to  is  given  (p.  53  ante)  by  the  relation 
1 


=  1  —  0.23077  1  =  1  —  0.23077  X  0.7  =  0.8385 


Whence 


_  r   180  "1 0 

~  [  G.8627  J 


8385 


and   F,  = 


=  3.528  cu.  ft.  per  lb. 


Reference  to  Calleudar's  table  shows  that  steam  at  180  lb. 
absolute  with  this  specific  volume  has  a  temperature  of  331.0 
deg.  cent.,  corresponding  to  a  superheat  of  142.1  deg.  cent,  or 
255.8  deg.  fahr.  By  determining  a  number  of  values  in  thi.« 
way  and  plotting  the  results  as  curves,  the  temperature  at 
which  any  stated  initial  superheat  is  lost  can  be  determined. 
The  writer  gives  a  table  showing  the  approximate  tempera- 
tures in  centigrade  at  which  superheat  is  lost  for  different 
hydraulic  etficieneies  when  the  initial  pressure  is  180  lb.  abso- 
lute. With  the  temperatures  given  in  such  a  table  it  is  pos- 
sible to  calculate  the  total  effective  thermodynamic  head,  or,  to 
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Fig.  11  "  Indicated  "  Hydraulic  Efficiency  of  Impiilse  Tub- 
bines  IF  Steam  Expands  in  Thermal  Equilibbium 
Throughout 

use  Professor  Goudie's  terms,  the  cumulative  heat  which  be- 
comes available  in  a  turbine  when  expanding  steam  from  180  lb. 
absolute  to  1  lb.  absolute  with  different  hydraulic  efficiencies,  the 
steam  being  supposed  to  be  in  thermal  equilibrium  throughout. 
The  author  gives  a  table  of  cumulative  available  heats  when 
steam  expands  in  thermal  equilibrium  from  an  initial  absolute 
pressure  of  180  lb.  per  sq.  in.  to  1  lb.  absolute  with  different  hy- 
draulic efdciencies  and  different  initial  superheats.     This  table 

TABLE  1  CUMULATIVE  AVAILABLE  HEATS  F.  P.  C.  WHEN  STEAM 
EXPANDS  IN  THERMAL  EQUILIBRIUM  FROM  AN  INITIAL  ABSO- 
LUTE PRESSURE  OF  180  LB.  PER  SQ.  IN.  TO  1  LB.  ABSOLUTE; 
WITH  DIFFERENT  HYDRAULIC  EFFICIENCIES  AND  DIFFERENT 
INITIAL  SUPERHEATS 


, 

nitial  Superheats, 

Deg.  Fahi 

Hydraulic 

Efficiency  tj 

0 

50 

100 

150 

200 

250 

300 

0.5 

201.3 

207.2 

216,2 

226.9 

238.9 

251   1 

262.4 

0.6 

197.4 

203.6 

210.3 

219.4 

229  6 

240.4 

251.4 

0.7 

194.1 

199.2 

206.7 

214.2 

222.6 

232.9 

241.3 

0.8 

190.7 

196.3 

202.5 

209.3 

216  9 

228.5 

233.6 

1.0 

184.1 

189.5 

195.4 

201.7 

208.2 

215.0 

222.0 

is  here  reproduced  as  Table  1.  To  determine  from  this  table  the 
theoretical  steam  rate  for  a  turbine  working  with  different 
superheats  a  correction  is  required  because  increases  in  the 
effective  thermodynamic  head  change  the  ratio  of  blade  speed 
to  steam  speed. 

This  correction  can  be  effected  by  means  of  the  curve  plotted 


in  Fig.  11  on  the  assumption  that  thermal  equilibrium  was 
maintained  tliroughout  the  whole  expansion.  In  this  curve 
the  "  indicated  "  hydraulic  efficiency  of  a  number  of  impulse 
turbines  is  plotted  against  K/IJ ,  where 

k2 


/  d  \2  /R.P.M.\2 


anil  V  denotes  Bu,  where  u  is  the  adiabatic  heat  drop.  In  the 
above  expression  for  K,  the  number  of  stages  is  represented 
by  n,  while  d  denotes  the  mean  diameter  of  the  lading.  Since 
the  average  velocity  of  the  steam  is  proportional  to  \/{n/n), 
the  expression  yj  (K/U)  is  proportional  to  the  ratio  of  blade 
speed  to  steam  speed.  According  to  the  ordinary  view  the  indi- 
cated hydraulic  efficiency  should  give  a  parabola  when  plotted 
against  \/{K/U),  and  consequently  the  curve  in  Fig.  11  should 
be  an  ellipse.  The  points  lie  badly  on  an  ellipse,  however,  and 
the  curve  shown  has  been  sketched  in  freehand.  As  will  be 
shown  later,  a  much  better  agreement  between  the  cun'e  and 
the  experimental  figures  is  obtained  when  the  theory  that  the 
steam  expands  in  thermal  equilibrium  is  abandoned.  {Engi- 
neering, vol.  106,  no.  2744.  August  2,  1918,  pp.  107-108,  ab- 
stract to  be  continued,  tA) 

Graphic  Method  of  Determining  Size  of  Safety  Valves, 
H.  F.  Jauss.  The  writer  gives  a  simple  method  of  determining 
the  proper  size  of  safety  valve  for  a  steam  boiler.  This  meth- 
od is  based  on  the  rules  set  forth  in  the  A.S.M.E.  BoUer  Code, 
with  a  modification  in  the  maximum  allowable  Ufts,  wliich  have 
been  increased  25  per  cent  above  those  given  in  the  Code. 
The  reasons  for  this  increase  are:  (1)  That  it  is  possible  to 
manufacture  successfully  safety-valve  springs  capable  of  these 
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higher  lifts;  (2)  that  this  decreases  the  number  and  size  of 
valves  required;  (3)  that  the  large  margin  of  safety  secured 
by  restricting  the  maximum  lifts  to  very  low  values  as  in  the 
A.S.M.E.  Code  is  not  necessary,  since  at  best  the  safety  valve 
can  only  take  care  of  a  gradual  increase  in  pressure  and  does 
not  protect  against  a  sudden  increase. 

The  writer  derives  the  chart  in  Fig.  12,  where  the  lines  AB 
and  CB  indicate  the  limits  of  the  maximum  lifts  employed  in 
constructing  the  safety-valve  tables  in  the  A.S.M.E.  Boiler 
Code  where  the  constant  lift  is  employed  for  each  size  of  valve 
regardless  of  the  pressure.  Assuming  that  lifts  25  per  cent 
greater  than  the  A.S.M.E.  maximum  are  possible,  it  is  easy 
to  determine  a  new  line  EF  indicating  the  maximum  possible 
lifts  for  valves  of  various  diameters. 
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P'or  the  construction  of  capacity  curves,  the  writer  uses  the 
modified  Napier's  fomiula  and  also  gives  an  alignment  chart 
for  finding  the  size  of  safety  valves.  A  numerical  example  is 
gixen  and  fully  worked  out.  {Power,  vol.  48,  no.  12,  Septem- 
ber 17,  1918,  pp.  414-417,  3  figs.,  g) 

Tests  on  Steam-Engine  Governing,  Prof.  Anton  Gram- 
berg.  The  following  tests  were  carried  out  for  the  purpose 
of  elucidating  the  phenomena  occurring  when  engines  are  auto- 
matically governed.  They  were  carried  out  with  a  horizontal 
steam  engine  working  non-condensing.  The  engine  was 
equipped  on  the  high-pressure  cylinder  with  the  so-called  old 
Collmann  valve  gear  regulated  by  a  governor  in  the  usual  man- 
ner, the  governor  being  driven  as  shown  in  Fig.  13.  The  posi- 
tion of  the  sleeve  can  be  read  at  r. 

The  weight  of  the  governor  was  108  kg.  The  additional 
weights  shown  in  Fig.  13  are  not  included  in  this  weight. 

As  a  rule,  during  the  tests  tlie  governor  was  equipped  only 
with  the  running  weights  displaced  horizontally  by  hand,  and 
so  arranged  as  to  change  the  speed  of  the  engine  roughly  from 
120  to  135  r.p.m. 

In  addition  to  this,  for  the  purpose  of  experiment,  there 
was  added  to  the  governor  shaft  a  spindle  on  which  the  weights 
I  and  II  could  be  located  at  definite  intervals  above  and  below 
the  governor  shaft.  When  tliis  spindle  is  exactly  vertical  these 
weights  exercise  no  effort  either  on  the  governor  shaft  or  on 
the  governor  itself,  and  the  spindle  is  in  such  a  vertical  posi- 
tion when  tlie  governor  sleeve  and  the  governor  shaft  are  in 
exactly  central  position ;  but  if  the  governor  shaft  moves  out, 
these  additional  weights  very  rapidly  create  increasing  mo- 
ments on  the  governor  shaft  and,  hence,  with  equal  rapidity, 
increasing  forces  on  the  governor  sleeve.  These  forces  pass 
from  negative  values  through  zero  to  positive  values  (counting 
them  algebraically  in  the  same  sense  all  the  time)  and  their 
increase  is  approximately  proportional  to  the  paths  traveled 
by  the  governor  sleeve,  the  speed  of  the  rise  being  approxi- 
mately proportional  to  the  distance  either  above  or  below  the 
weights  from  the  governor  shaft. 

One  can  investigate  the  action  of  these  variable  weights 
(which  can  be  displaced  either  in  the  horizontal  or  in  the 
vertical  direction)  on  the  governing  by  varying  the  electrical 
load  Net  on  the  machine,  so  that  the  governor  will  assume 
various  positions  for  r  and  then  by  observing  the  correspond- 
ing speeds  n. 

In  these  tests  the  horizontal  weight  was  displaced  first.  It 
weighed  18.15  kg.  (40  lb.)  and  was  displaced  from  its  normal 
position  to  the  left  to  a  distance  of  0.1  m.  (3.94  in.)  and  then 
shifted  through  a  distance  of  0.2  m.  (7.87  in.)  entirely  to  the 
right.  The  arm  of  the  governor  shaft,  on  which  the  force  act- 
ing on  the  sleeve  was  applied  was  0.141  m.  (5.56  in.),  therefore 
the  displacement  of  the  weight  exerted  additional  forces  on  the 

sleeve  equal  to  18.15  X^ —  =  12.9  kg.  (28.4  lb.)  or  18.15  X 


the  steam-engine  generator  set  is  also  of  interest.  At  higher 
speeds  a  smaller  torque  corresponds  to  the  increased  output, 
and  therefore  one  would  expect  a  higher  position  of  the  gov- 
ernor. This  is  what  actually  occurs  at  all  loads,  but  not  when 
the  set  is  running  idle.  In  this  latter  case  the  internal  re- 
sistances of  the  set  determine  what  happens,  and  these  play 
only  a  very  minor  role  at  higher  loads.  Now,  the  moment  of 
the  internal  resistances  increases  with  the  speed  of  rotation, 
and  therefore  when  the  set  is  running  idle  the  governor  goes 


0.2 
0.141 


0.141 
25.8  kg.  (56.8  lb.),  respectively.    When  the  output  of 


the  engine  was  made  to  vary,  the  readings  were  such  as  shown 
in  Fig.  14.  For  the  two  end  positions  and  the  middle  position 
of  the  governor  weights  there  were  obtained  the  three  rising 
characteristic  curves  of  governing  parallel  to  each  other. 

It  appears,  therefore,  that  the  horizontal  displacement  of 
the  weights  caused  the  characteristic  curve  of  governing  to 
shift  to  the  right,  but  did  not  produce  its  turning.  It  affects 
the  speed  of  rotation  but  not  the  degree  of  lack  of  uniformity 
of  governing. 

The  behavior  of  the  curves  of  equal  output  iVei  (Fig.  14)  of 
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Fig.  13    Diaqbammatic  Sketch  of  the  Expbeimentai,  Goveb- 
NOR  Installation 

(1)  Additional  weights  for  raising  the  speed  of  rotation  of  the 
governor;  (2)  Sleeve  travel  r;  (3»  Connecting  rod,  length  l;  (4) 
Valve-gear  control;  (5)  Handwheel  ;  (6)  n,  =  r.p.m.  of  governor ;  (i) 
«  =  r.p.m.  of  the  layshaft ;  (8)  .\rtiflcial  friction;  (9)  Governor  shaft: 
(10)   Weights  for  varying  the  speed  of  rotation  of  the  governor. 
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Fig.    14     Characteeistic    Corves    op    Engine    Governinq    at 

Variable  Speeds 

(1)  Sleeve  pressure;  (2)  No-load  operation;  (3)  Speed  of  rotation, 
n  r.p.m.  ;   (4)   Sleeve  travel. 

down  with  the  increase  of  speed;  more  steam  when  the  set  is 
running  idle  means  a  higher  rate  of  speed  on  the  engine. 

If  the  weights  be  shifted  in  the  vertical  direction,  the  curves 
obtained  will  be  those  shown  in  Fig.  15.  In  that  case  the  gov- 
ernor was  first  in  its  usual  position.  Next,  the  weight  of  20 
kg.  (44.0  lb.)  was  placed  0.3  m.  (11.8  in.)  below  the  governor 
shaft,  this  corresponding  to  an  addition  of  a  product  of  forces 
X  arm  (this  latter  considered  as  being  horizontal)  =  — 6  m-kg. 
In  the  three  instances  the  weight  of  10  kg.  (22.0  lb.)  was  lo- 
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cated  0.3  m.   (11.8  in.)   above  the  governor  shaft,  giving  an 
additional  moment  of  -|-  3  m-kg. 

Under  the  influence  of  these  additional  weights  the  char- 
acteristic curves  of  governing  undergo  a  rotation  without  dis- 
placement. They  become  steeper  when  the  weight  is  located 
above  the  axis  of  governing  and  the  governing  itself  tends  to 
become  astatic.  On  the  contrary,  when  the  weight  is  located 
under  the  governor  axis,  the  characteristic  curve  becomes  flat- 
ter and  the  regulation  assumes  a  strongly  static  condition.  The 
average  speed  of  rotation  of  the  engine  is  maintained,  but  the 
degree  o.f  lack  of  uniformity  varies.  When  the  weight  is  lo- 
cated below  the  axis  it  tends  to  pull  the  governor  into  its 
middle  position,  which  makes  greater  variations  in  speed  nec- 
essary in  order  to  permit  it  to  resume  its  end  position.  On 
the  contrary,  weights  located  above  the  governor  axis  push  the 


Hence,  in  Fig.  15  the  points,  even  with  the  oil  brake  in  opera- 
tion, lie  in  a  regular  manner,  while  the  point  of  rest  is  not 
alteeted  by  the  oil  brake.  On  the  other  hand,  the  trictional 
damping  produces  a  broad  scattering  of  the  point  of  rest  of 
the  goveming  and   thus  shows  permanent  irregularities. 

All  the  above  had  a  bearing  on  the  question  of  the  manner 
in  which  the  speed  of  rotation  n  and  the  governor  position  r 
came  to  a  permanent  state  under  the  influence  of  the  governing 
properties  of  the  governor.  From  this  the  author  proceeds  to 
an  investigation  of  the  manner  in  which  the  governor  effects  a 
passage  from  one  position  to  another.  This  part  of  the  article 
is  quite  extensive,  illustrated  by  numerous  curves,  and  is  not 
suitable  for  abstracting.  {Versuche  an  einer  Dampfmaschinen- 
reglung,  Prof.  Anton  Gramberg,  Dinglers  Poli/technisches 
Journal,  vol.  333,  no.  4,  February  23,  1918,  pp.  25-30,  6  figs,  e) 


Fig.  15   Chakacteristic  Curves  of  Engine  Governing  at  Vari- 
able Static  Conditions  and  Variable  Steam  Deliveries 

(1)  Governor;  (2)  Normal;  (3)  Sluggish;  (4)  Static;  (5)  Astatic; 
(6)  OH  brake;  (7)Botli  ;  (8)  Friction;  (9)  No-load  operation;  (10) 
Position  of  governor  r;   (11)    Speed  of  rotation,  n  r.p.m. 

governor  into  its  end  position,  so  that  only  slighter  variations 
of  the  speed  of  rotation  become  necessary. 

In  connection  with  Fig.  15,  if  weights  of  10  kg.  (22.04  lb.) 
be  located  0.32  m.  (12.59  in.)  both  below  and  above  the  gov- 
ernor shaft,  neither  the  speed  of  rotation  nor  the  degree  of  lack 
of  uniformity  of  the  governing  will  be  affected.  The  mass  of 
the  governor  is  increased  and  the  governor  itself  made  more 
sluggish.  The  points  "  sluggish  "  and  "  normal "  lie  close  to 
each  other  in  Fig.  15,  although  the  mass  of  the  governor  is 
increased  by  20  X  (0.32/0.141)'  =  103  kg.,  which  is  consider- 
able in  comparison  with  the  original  governor  mass  of  130  deg. 
But  the  mass  as  such  (that  is,  when  it  is  equalized  and  does 
not  come  into  action  as  a  weight )  has  no  influence  on  the  static 
behavior  of  the  governing. 

Fig.  15  presents  data  of  a  further  series  of  tests  in  which 
the  motion  of  the  governor  was  first  subjected  to  dampine 
artificially  and  next  to  molecular  dampmg.  The  method  by 
which  mechanical  damping  was  produced  is  shown  in  Fig.  13. 
As  shown  in  the  lower  left  comer  of  that  figure,  two  cheeks 
are  rubbing  with  a  force  R'  (which  can  be  adjustably  varied) 
against  a  central  piece  drawn  back  and  forth  between  the 
cheeks  by  the  motion  of  the  governor.  Molecular  damping  is 
produced  by  an  oil  brake  displacing  this  frictional  damping. 
Fundamentally,  the  two  arrangements  are  different  in  that  in 
the  case  of  an  oil  brake  the  damping  force  increases  (by  a  law 
approaching  the  square  law)  as  the  velocity,  and,  what  is 
more  important,  it  converges  toward  zero  along  with  the  veloc- 
ity. In  the  case  of  the  mechanical  damping  device  the  damping 
fo^ce  is  practically  independent  of  the  velocity  and  is  equally 
ktrgg  when  at  rest.     This,  however,  is  not  new. 


Testing 

Testing  the  Relative  JIerits  op  Case-Hardening  Mate- 
rials^ Chas.  N.  Underwood,  Mem.Am.Soc.M.E.  Case  harden- 
ing may  be  said  to  consist  of  two  parts :  the  first,  carburizing 
the  steel  shell  about  the  low-carbon  soft  steel;  and  the  second, 
hardening  this  cai'buiized  shell  by  quenching  when  at  a  high 
heat.  The  second  element  is  easily  controlled  and  the  problem 
is  therefore  only  to  find  a  case-hardening  material  best  apt  lo 
give  up  its  carbon  to  the  steel.  A  test  of  such  a  material 
resolves,  therefore,  into  finding  a  material  which  will  give  the 
deepest,  densest  and  most  uniform  case  under  constant  con- 
ditions of  time,  temperature,  packing  and  quenching. 

The  present  article  describes  the  method  of  testing  employed 
by  the  Remington  Typewriter  Works.  The  test  pieces,  3%  in. 
long  and  1  1/16  in.  in  diameter,  were  cut  from  a  bar  of  round, 
bright  machine-screw  steel  and  packed  in  boxes,  two  pieces 
in   each   box.     The   box   was   completely   filled   with  the   case- 
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Fig.  10    Results  of  Tests  ojn^  Case-Hardening  JIatekials 

hardening  material  and  the  cover  sealed  with  fireclay.  Three 
boxes  were  packed  with  each  kind  of  material,  the  materials 
tested  being  charcoal  and  potassium  feiTocyanide,  and  granu- 
lated bone. 

Special  attention  was  paid  to  the  proper  location  of  the 
boxes  in  the  furnace.  The  boxes  were  placed  in  rows  and 
one  row  was  removed  from  the  furnace  after  four  hours,  one 
row  after  six  hours,  and  one  row  after  eight  hours.  As  each 
box  was  removed  the  test  pieces  were  taken  out  and  quenched 
in  cold  water  and  the  test  numbers  checked  to  insure  the 
accuracy  of  the  record.  A  log  of  the  furnace  temperatures 
was  kept  throughout  the  test.  From  this  log  it  appears  that 
after  the  specimens  were  placed  in  the  furnace  the  temperature 
was  raised  until  it  reached  1800  deg.  fahr.  about  one  hour  later. 

The  temperature  was  then  cut  down  to,  and  held  at,  ap- 
proximately, 1600  deg.  fahr. 

After  hardening  the  test  pieces  were  taken  to  the  grinding 
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room  and  a  groove  was  grouud  through  the  case  completely 
around  the  circumference  at  about  the  center  of  the  piece. 
The  pieces  were  then  sawed  into  two  parts  at  the  groove  and 
the  cut  end  of  one  of  the  pieces  ground  flat,  highly  polished 
with  very  fine  emei-y  and  etched  with  a  20  per  cent  solution  of 
nitric  acid.  Two  lines  perpendicular  to  one  another  were  then 
scribed  on  this  polished  surface  by  means  of  a  fine  needle  set 
in  a  steel  holder,  the  depth  of  these  lines,  to  a  certain  extent, 
indicating  the  hardness  of  the  case.  The  original  article 
describes,  in  some  detail,  the  method  of  measuring  the  depth 
of  ease. 

Fig.  16  gives  the  plotted  results  of  measurements  with  the 
two  case-hardening  materials,  which  indicate  that  for  a  four- 
hour  run  the  charcoal  mixture  gave  a  deeper  case,  but  for 
longer  runs  granulated  bone  appeared  to  be  more  efficient. 
With  both  materials,  however,  the  depth  of  ease  increased 
steadily  up  to  a  period  of  six  hours,  further  increase  of  depth 
being  at  a  much  slower  rate.  {American  machinist,  vol.  49, 
no.  13,  September  26,  1918,  pp.  569-571,  3  figs.,  ep) 

Telescopic  Foctjsing  Apparatus  for  Photomicrography, 
A.  F.  Hallimond.  There  are  certain  difficulties  in  using  an 
ordinary  vertical  camera  in  connection  with  the  microscope. 
When  the  plate  is  supported  at  a  distance  of  10  in.  or  more 
above  the  microscope  the  height  of  the  focusing  screen  often 
becomes  the  source  of  much  inconvenience.  Oscillation  of 
the  camera  at  opening  of  the  dark  slide  is  also  troublesome. 

To  obviate  these  difficulties  the  telescopic  arrangement  de- 
scribed and  illustrated  in  the  present  paper  was  designed. 
It  resembles  the  ordinary  form  of  reflex  focusing  camera. 
The  rays  proceeding  from  the  microscope  eyepiece  which 
would  normally  converge  to  a  focus  on  the  photographic  plate 
are  reflected  horizontally  by  a  movable  mirror.  This  mirror 
is  attached  to  a  metal  plate  large  enough  to  cut  off  all  light 
from  the  camera  when  in  proper  position  and  is  held  there 
by  an  adjustable  stop.  The  deflected  beam  is  focused  by  the 
telescope  objective  with  the  focal  length  of  4  in.  upon  cross- 
wires  and  the  image  so  formed  is  seen  together  with  the  cross- 
wires  when  examined  through  the  eye  lens  having  a  focal 
length  of  %  in. 

To  each  length  of  camera  there  corresponds  a  fixed  posi- 
tion of  the  focus  to  which  the  cross-wires  must  be  set,  but 
after  this  graduation  has  once  been  made  it  is  sufficient  in 
taking  a  photogi-aph  to  fix  the  telescope  for  the  proper 
camera  length  and  focus  the  microscope  so  that  the  image  is 
clearly  defined  on  the  cross-wires.  The  apparatus  appears 
to  be  quite  simple.  (Paper  before  the  September  Meeting 
of  the  Iron  and  Steel  Institute^  abstracted  through  advance 
copy,  3  pi..   1  fig.,  d) 

Ship  Strain  Recorder.  A  new  device  to  record  the  "  give  " 
of  a  ship  has  been  developed  by  F.  R.  McMillan,  research 
engineer  of  the  Concrete  Ship  Section,  and  H.  S.  LoefiBer,  as- 
sistant research  engineer  of  the  Section. 

When  equipped  with  this  device,  every  strain  that  a  ship 
experiences  in  a  stonn  or,  for  that  matter,  in  any  weather,  is 
recorded  by  little  zigzag  waves  on  a  strip  of  paper  which 
passes  under  a  recording  needle  in  the  instrument.  The  ap- 
paratus was  tried  out  on  the  concrete  steamer  Faith  on  her  first 
voyage. 

The  "  Strainagi-aph  "  is  built  somewhat  on  the  principle  of 
the  seismograph.  It  may  be  destined  to  play  an  important 
part  in  future  ship  designing,  for  it  gives  a  simple  medium  for 
comparison  of  the  relative  strength  of  different  types  of  ships. 
Numbers  of  these  instruments,  placed  in  different  parts  of  the 
ship,  would  show  any  weaknesses  and  give  the  expert  a  work- 


able chart  upon  which  to  build  an  analysis  or  "  diagnosis  "  of 
a  ship's  seaworthiness. 

Primarily  the  instrument  was  designed  to  test  out  the  quali- 
ties of  the  concrete  ship  just  now  passing  from  the  experi- 
mental stage. 

The  strainagraph  is  attached  at  any  point  in  a  ship  where  it 
is  desired  to  know  the  strain.  A  series  of  levers  which  mulliidy 
140  times  any  movement  transmitted  to  them  is  actuated  by  a 
plunger  bar  fixed  to  the  ship  at  a  point  40  in.  distant.  Thus 
the  distance  recorded  on  the  chart  is  5600  times  the  actual 
movement  in  any  one  inch  of  length. 

The  chart  showing  the  record  has  a  line  at  the  top  with 
breaks  at  intervals.  Attached  to  the  instrument  is  a  clock 
which  serves  to  measure  on  the  chart  the  time  during  which 
the  record  is  produced.  Every  double  break  in  the  top  line 
marks  the  end  of  a  minute  and  every  single  break  the  passing 
of  a  quarter  of  a  minute. 

The  recording  pen  which  records  the  zigzag  line  in  the  center 
of  the  chart  travels  upward  when  recording  compression  and 
downward  when  recording  extension. 

The  instniment  on  the  Faith  was  located  amidships  on  a 
longitudinal  deck  beam  about  midway  between  hatches  2  and  3 
on  a  line  along  the  port  side  of  these  hatchways.  (Emergency 
Fleet  News,  October  3,  1918,  p.  13) 

Varia 

Mast  Turning  Lathe.  The  Traylor  Shipbuilding  Corpora- 
tion, Cornwells  Heights,  Pa.,  has  in  operation  in  its  yard  a 
mast  turning  lathe  that  is  one  of  the  new  developments  in  ship- 
building since  the  Emergency  Fleet  Corporation  was  created. 
Formerly  the  making  of  masts  was  a  long  and  laborious  opera- 
tion fit  for  the  best  work  of  especially  skilled  men.  The  ma- 
chine will  handle  timbers  for  a  mast  up  to  100  ft.  long  and  3  ft. 
in  diameter.  The  timber,  after  being  centered  and  set  up  in 
the  machine,  which  usually  requires  about  half  a  day,  is  re- 
volved at  a  speed  of  50  r.p.m.,  by  means  of  an  electric  motor, 
thus  coming  in  contact  with  the  cutter  head,  which  is  mounted 
on  a  carriage  attached  to  the  motor,  and  set  at  right  angles 
to  the  mast.  The  cutter  head  revolves  at  a  speed  of  700  r.p.m. 
In  this  head  are  three  hooked  knives,  which  cut  the  material 
from  the  mast. 

The  carriage  is  projjelled  by  a  wire  rope  on  a  gypsy  head, 
which  also  is  run  by  a  motor,  the  feed  of  the  can-iage  being 
practically  the  same  as  on  an  old-fashioned  sawmill. 

When  a  mast  is  extra  long  and  sags  in  the  middle,  it  is 
necessary  to  put  a  steady  rest  at  the  point  where  the  sag  is 
greatest,  thereby  making  the  timber  run  true.  To  get  the  shape 
of  the  mast,  that  is,  the  taper  at  the  top,  it  is  necessary  to  set 
a  rail  which  is  bolted  down  to  the  bed  of  the  machine  and  bent 
in  exact  position  as  the  profile  of  the  mast  which  is  to  be  cut. 
On  this  rail  runs  a  shoe,  controlling  the  cross-movement  of  the 
carriage.  If  the  rail  is  set  away  from  the  machine,  it  pulls 
the  carriage  closer  to  the  center  of  the  mast.  If  it  is  set  nearer 
it  moves  the  carriage  further  away.  (Emergency  Fleet  News, 
Oct.  3,  1918,  p.  12,  d) 

CLASSIFICATION  OF  ARTICLES 

Articles  appearing  in  the  Survey  are  classified  as  c  compara- 
tive; d  descriptive;  e  experimental;  g  general;  /(.  historical; 
m  mathematical;  p  practical;  s  statistical;  t  theoretical.  Ar- 
ticles of  especial  merit  are  rated  A  by  the  reviewer.  Opinions 
expressed  are  those  of  the  reviewer,  not  of  the  Society.  The 
Editor  will  be  pleased  to  receive  inquiries  for  further  informa- 
tion in  connection  with  articles  reported  in  the  Survey. 


CORRESPONDENCE 

CONTRIBUTIONS  to  the  Correspondence  Departments  of  The  Journal  by  members  of  The 
American  Society  of  Mechanical  Engineers  arc  solicited  by  the  Publication  Committee.  Con- 
tributions particularly  welcomed  are  suggestions  on  Society  Affairs,  discussions  of  papers  published 
in  The  Journal,  or  brief  articles  of  current  interest  to  mechanical  engineers. 


Ships  for  Foreign  Trade 

The  Shipping  Board  is  already  taking  cognizance  of  the 
opportunities  and  possibilities  of  trade  development  through 
the  increase  of  the  merchant  marine  of  the  United  States.  The 
following  letter  from  Chairman  Hurley  of  the  Shipping  Board 
has  been  sent  to  the  Society: 

To  THE  Seceetary  : 

The  time  has  come  for  Americans  everywhere  to  put  themselves 
solidly  behind  American  ships. 

Our  railroads  must  no  longer  stop  at  the  ocean.  We  are  build- 
ins  an  American  merchant  fleet  of  twenty-five  million  tons — three 
thousand  ships.  We  are  backing  modem  ships  with  modern  port 
facilities,  establishing  our  bunkering  stations  all  over  the  globe  and 
will  operate  with  American  railroad  efficiency.  We  will  carry 
American  cargoes  at  rates  corresponding  to  our  railroad  rates — the 
cheapest  in  the  world.  Fast  American  passenger-and-cargo  liners 
will  run  regularly  to  every  port  in  Latin  America,  the  Orient. 
Africa,  Australia. 

Are  your  members  taking  steps  to  use  these  ships  to  increase 
their  own  prosperity?  Do  they  realize  that  American  products  of 
factory,  farm  and  mine  can  be  delivered  to  customers  in  foreign 
countries  on  terms  which  will  build  lasting  trade?  Do  they  realize 
the  possibilities  for  bringing  back  raw  materials  to  extend  their 
products  and  trade? 

We  must  all  take  off  our  coats  and  work  to  bring  these  American 
ships  home  to  the  people  of  every  American  interest  and  com- 
munity. The  manufacturer  must  think  of  customers  in  Latin 
America  as  being  as  accessible  as  those  in  the  next  state.  The 
farmer  must  visualize  ships  carrying  his  wheat,  cotton,  breeding 
animals,  dairy  products  and  fruit  to  new  world  markets.  The 
American  boy  must  think  of  ships  and  foreign  countries  when  he 
chooses  a  calling. 

Has  your  organization  appointed  a  live  committee  on  Merchant 
Marine?  Is  the  chairman  of  this  committee  a  man  of  international 
vision?  Are  you  applying  the  new  world  vision  to  the  interests 
represented  in  your  organization  and  learning  what  ships  can  do 
toward  widening  their  markets? 

Public  neglect  ruined  our  old  mercantile  marine.  Congress  was 
not  to  blame — it  simply  reflected  the  indifference  toward  ships 
of  the  average  American.  Once  more  we  have  a  real  American 
merchant  fleet  under  way.  backed  by  far-reaching  policies  for  efli- 
cieut  operation.  We  must  dispel  indifference  and  keep  our  flag  on 
the  trade  routes  of  the  world.  We  are  going  to  take  trade  from 
no  other  nation.  But  we  must  serve  our  own  customers  and  help 
other  nations  in  their  ocean-transportation  problems  after  the  war. 
Edward  N.  Hurley,  Chairman. 

United   States   Shipping  Board. 

Washington,  D.  C. 


Recent    Improvements  in  the  Manufacture    of 
85    Per    Cent   Magnesia   Insulation 

To  THE  Editor: 

It  has  frequently  been  brought  to  the  writer's  attention 
that  the  results  published  in  his  paper  entitled  The  Heat- 
Insulating  Properties  of  Commercial  Steam-Pipe  Coverings 
are  not  fair  to  J-M  85  Per  Cent  Magnesia  because  of  the 
fact  that  the  samples  tested  were  not  representative  of  the 
J-M  85  Per  Cent  Magnesia  manufactured  at  the  time  the 
paper  was  published  and  since  that  time. 

The  samples  were  taken  from  a  stock  where  they  had  been 
stored  for  a  considerable  period,  and  in  the  interval  between 
the  time  they  were  manufactured  and  the  time  the  paper  was 
published  very  important  improvements  had  been  made  in 
*he  process  of  manufacturing.     The  writer  has  had  excellent 


opportunities  to  observe  the  effect  of  this  improvement  in 
manufacture  since  he  became  associated  with  the  H.  W.  Johns- 
Manville  Company  in  the  capacity  of  consulting  engineer. 

However,  the  new  material  was  tested  by  the  writer  at  the 
University  of  Wisconsin  several  months  before  he  became 
connected  with  the  H.  W.  Johns-Manville  Company  and  the 
results  given  below  are  quoted  from  the  report  of  that  test. 
The  test  was  made  by  identically  the  same  methods  and  on 
the  same  apparatus  as  the  test  previously  reported  in  the 
writer's  paper.  Furthermore,  subsequent  tests  have  checked 
very  closely  with  the  test  of  the  new  Magnesia  here  given, 
which  fact  shows  that  a  uniformly  better  product  has  been 
developed. 

"  The  test  of  J-M  85  Per  Cent  Magnesia,  results  of  which 
are  given  in  Trans.Am.Soc.M.E.,  Vol.  37,  pp.  944,  946  and 
958,  was  made  in  November  1914  and  the  sample  was  taken 
from  the  stock  at  the  University  Heating  Station,  where  it 
had  been  on  hand  for  some  time,  probably  more  than  a  year. 
Therefore,  the  new  sample  tested  in  February  and  March 
1916  represented  entirely  a  different  product  embodying  the 
improvements  in  manufacture  which  had  been  made  in  the 
intervening  period  of  two  or  more  years. 

"  Description  of  samples : 


Pipe  size,  in 

Weight  per  foot,  lb 

Thickness,  in 

Apparent  thickness,  in 

(H   of  outside  diameter  of  covering — H  of  outside 
diameter  of  pipe) 


Old 

5.00 
2.92 
1.08 
1.13 


'  Results  of  test: 

D.\TE  OF  TEST:   FEBRUARY  2S  TO  MARCH  2.  1916 


B.t.u.  per  Sq.  Ft.  of  Pipe  Sur- 

Temperature 

face  per  Deg.  Temp.  Dif.  per  Hr. 

Efficiency, 

Per  Cent 

Difference 

New 

Old 

New 

Old 

50 

0.373 

0.435 

80.9 

77.7 

100 

0.3S1 

0.43S 

82.3 

79.6 

200 

0.397 

0.446 

85.1 

83.3 

30O 

0.413 

0.455 

87.3 

86.1 

400 

0.429 

0.469 

89.4 

88.4 

500 

0.445 

0.488 

91.4 

90.6 

"  A  comparison  of  the  above  figures  shows  the  great  su- 
periority of  the  new  Magnesia  over  the  old." 

L.  B.  McMillan. 
New  York,  N.  Y. 

To  Readers  of  The  Journal 

At  the  time  these  pages  were  approved  for  publication, 
there  was  a  strike  of  press  feeders  in  the  printing  establish- 
ments of  New  York  City,  including  the  one  from  which  The 
Journal  is  issued.  This  will  account  for  any  delay  experi- 
enced by  readers  in  receiving  the  present  number. 
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A  Record  of  the  Current  Activities  of  the  Society,  Its  Members,  Council,  Committees, 

Sections  and  Student  Branches;    and  an  Account  of  Professional 

Affairs  of  Interest  to  the  Membership 


THE  one  gieat  lesson  of  the  war  is  the  bringing  home  of 
the  essential  need  of  all  to  be  mutually  helpful — that 
we  are  interdependent — as  individuals,  as  professions, 
as  peoples. 

It  is  not-  inconsistent  with  Washington's  admonition  against 
entangling  alliances  that  this  nation  should  develop  "  cultural 
relations  "  with  other  eountries. 

I  was  about  to  say  neighbors,  because  we  shall  soon  cease 
to  regard  any  place  as  distant.  Past-President  Hartness  told 
me  the  other  day  that  shortly  we  would  use  the  aeroplane  as 
a  developer  of  new  sections  in  much  the  same  manner  as  the 
railroad  half  a  century  ago,  with  tlie  advantage  that  no  high- 
way is  required. 

Among  the  specific  activities  to  which  the  Secretary  wishes 
to  attract  attention  is  the  American  Engineering  Standards 
Committee. 

It  is  proposed  to  organize  a  committee  representing  the 
Government  and  the  professional  societies  on  much  the  same 
lines  as  the  British  Engineering  Standards  Association. 

This  association  has  for  over  fifteen  years  been  doing  con- 
sistent work  representative  of  the  whole  British  nation,  whereas 
in  the  United  States,  however  meritorious  individual  pieces  of 
work,  notably,  specifications  for  materials,  screw  threads, 
boiler  code  and  safety  standards,  nevertheless  they  have  been 
haphazard  and  ai-e  representative  only  to  the  degree  of  care 
with  which  the  individual  sponsor  society  secured  representa- 
tive delegates  to  its  conferences. 

The  International  Electroteehnical  Commission,  the  Pan- 
American  Scientific  Congress,  the  International  Engineering 
Congress  and  the  Aircraft  Stadardization  Board,  in  all  but 
the  first  of  which  rejjresentatives  of  this  Society  have  taken 
a  conspicuous  part,  have  led  at  least  the  English-speaking 
people  to  tlie  necessity  for  Anglo-American  Standards.  The 
Secretary  is  in  hope  that  international  standardization  will 
be  contemporaneous  with  Anglo-American,  but  if  that  is  an 
ideal  not  yet  capable  of  attainment,  let  us  by  all  means  pro- 
ceed with  Anglo-American. 

In  another  column  is  the  letter  from  Mr.  Hurley  respecting 
our  Merchant  Marine.  President  Main  would  like  all  those  in 
the  Society  who  are  interested  to  advise  him  and  give  their 
opinions  as  to  how  the  Society  may  respond. 

Intimately  bound  up  with  Mr.  Hurley's  invitation  is  the  sub- 
ject of  development  of  relations  with  Central  and  South 
America.  We  have  in  the  Monroe  Doctrine  the  most  emphatic 
basis  for  further  intercourse.  On  the  staff  of  the  Society  at 
headquarters  we  have,  too,  Mr.  Leon  Cammen,  who  speaks  and 
reads  sixteen  languages,  and  Mr.  Jesse  E.  Vera,  who  has  trav- 
eled extensively  in  South  America  and  speaks  the  languages 
fluently.  The  Secretary,  therefore,  is  not  only  carrying  out  a 
lifelong  activity  but  is  confident  he  is  doing  that  which  the 
Society  generally  wishas  to  be  done,  namely,  to  encourage 
professional  organizations  throughout  the  world  to  send  visit- 
ors to  us  and  to  promise  every  assistance. 

The  Secretary  has  long  established  intimate  friendships  with 
officers  of  sister  institutions  abroad,  and  with  the  aid  now  of 
the  Society's  linguists  greetings  in  one's  own  tongue  can  be 
given  each  visitor. 


Incidentally  it  should  be  remarked  that  both  Mr.  Cammen 
and  Mr.  Vera  contribute  to  the  Engineering  Survey  given 
monthly  in  The  Journal. 

The  Secretary  would  consider  it  a  privilege  to  arrange  intro- 
ductions for  members  going  abroad  and,  vice  versa,  hopes  in 
their  foreign  correspondence  all  members  will  encourage  pro- 
spective visitors  to  America  to  expect  a  warm  welcome  at 
Society  headquarters. 

Calvin  W.  Rice, 

Secretwry. 

Council  Notes 

A  MEETING  of  the  Council  was  held  on  the  afternoon  of 
Friday,  September  20,  1918,  at  Tarrytown,  New  York, 
at  the  home  of  Past-President  Worcester  R.  Warner.  There 
were  present:  Charles  T.  Main,  President;  H.  de  B.  Parsons, 
Wm.  H.  Wiley,  Treasurer;  Worcester  R.  Warner,  D.  S. 
Jacobus,  R.  H.  Fernald,  C.  T.  Plunkett,  John  Hunter,  Arthur 
M.  Greene,  Jr.,  James  Hartness,  John  Stevens,  L.  P.  Alford, 
Chairman  Meetings  and  Program  Committee;  George  A.  Orrok, 
Chairman  Publication  Committee,  and  by  invitation,  Henry 
Hegs,  Chairman  Standardization  Committee;  George  H.  Barrus, 
Chairman  Power  Test  Committee;  F.  R.  Low,  Chairman  Ad- 
visory Board,  Power  Test  Committee,  L.  C.  Marburg,  repre- 
senting the  Local  Sections  Committee,  and  Calvin  W.  Rice, 
Secretary.  This  was  the  first  meeting  of  the  Council  at  which 
under  the  amendments  to  the  Constitution  voted  in  effect  at 
the  Spring  Meeting  in  June,  1918,  the  Chairman  of  the  Stand- 
ing Committees  of  Administration  had  a  seat  in  the  Council. 

Business  prom  the  President 

Committee  on  Aims  and  Organization.  The  President  re- 
ported that  as  a  result  of  conferences  and  suggestions  from  the 
Local  Sections  Committee,  he  had  given  his  hearty  approval 
to  a  suggested  committee,  similar  to  that  appointed  by  the 
American  Society  of  Civil  Engineers,  whose  purpose  it  would 
be  to  discuss  and  formulate  the  aims  and  activities  of  the 
Society  in  the  light  of  modern  development  and  present-day 
thought  and  assist  in  finding  an  effective  method  of  coopera- 
tion with  the  engineering  profession  for  carrying  out  these 
aims.  Following  a  report  by  Mr.  Marburg,  the  President  was 
empowered  to  appoint  a  committee  on  Aims  and  Organization, 
to  be  composed  of  one  member  from  each  Local  Section  and 
seven  members  at  large. 

Standing  Committees  op  Administratiok 

Finance  Committee.  The  recommendation  of  this  committee 
as  presented  in  the  Budget  of  date  October  1,  1918,  was  ap- 
proved, showing  a  total  appropriation  of  two  hundred  and 
thirty-five  thousand  five  hundred  and  thirty-five  dollars 
($235,535)  for  the  fiscal  year  ending  September  30,  1918. 

Engineering  Index.  The  Council  approved  the  initiation  of 
an  engineering  index  as  part  of  The  Joitrnal. 
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Meetings  and  Program  Committee.  The  appointment  of 
C.  B.  Auel,  H.  L.  Whittemore,  Byron  Cummings,  as  members 
of  the  Sub-Committee  on  Protection  of  Industrial  Workers, 
was  approved. 

Prof.  Wm-.  Kent.  A  committee  of  three  to  prepare  a 
memorial  to  Professor  Kent  was  approved,  to  be  appointed 
by  the  President. 

Local  Sections  Committee.  On  recommendation  of  this  com- 
mittee, it  was  voted  to  approve  the  exchange  of  courtesies  with 
the  Los  Angeles  Engineering  and  Architects'  Association. 

The  petition  from  the  Cleveland  members  for  authority  to 
form  a  Section  of  the  Society  in  Cleveland,  as  the  mechanical- 
engineering  section  of  the  Cleveland  Engineering  Society,  was 
also  approved. 

Other  Standing  Committees, 

Standardization  Committee.  This  committee  was  author- 
ized as  representing  The  American  Society  of  Mechanical  En- 
gineers, to  take  definite  and  active  steps  to  assist  with  the 
formation  of  the  American  Engineering  Standards  Committee. 

Research  Committee.  The  chairman  reported  that  three  of 
the  sub-committees  of  this  committee  are  at  present  very 
actively  at  work  on  the  subjects  of  lubricants,  bearing  metals 
and  flow  meters,  and  it  was  hoped  to  organize  in  the  near 
future  some  additional  special  committees. 

Professional  Committees 

Screw  Threads  and  Threaded  Parts.  The  appointment 
of  E.  M.  Herr,  Chairman;  E.  H.  Ehrman,  Vice-Chairman; 
Stanley  G.  Flagg,  James  Hartness,  A.  M.  Houser,  Frank  O. 
Wells  as  a  Committee  on  Screw  Threads  and  Threaded  Parts 
was  approved. 

The  duties  of  this  Committee  will  be  advisory,  and  its  mem- 
bers will  be  ex-officio  members  of  all  of  the  existing  committees 
considering  screw-thread  standards,  and  such  existing  commit- 
tees will  automatically  become  sub-committees  of  the  new  com- 
mittee. 

One  of  the  functions  of  the  committee  will  also  be  to  follow 
the  activities  of  other  societies  and  governments  in  the  work 
of  screw-thread  standardization  and  avoid  duplication,  and  an 
effort  will  be  made  to  bring  together  all  interests  and  obtain 
results  generally  acceptable. 

British  Engineering  Standards  Association.  In  response  to 
an  invitation  of  the  Association,  asking  that  the  Society  cooper- 
ate in  standardization  of  Milling  Cutters  and  Small  Tools,  the 
President  was  empowered  to  appoint  a  committee  for  this  pur- 
pose. 

Boiler  Code  Committee.  Interpretations  Nos.  194,  195,  196, 
197,  198,  199,  and  reopened  eases  190  and  191,  of  this  com- 
mittee were  accepted.  They  have  been  published  in  The 
Journal. 

The  printing  of  the  revised  Boiler  Code  was  approved  sub- 
ject to  the  approval  of  the  entire  Boiler  Code  Committee. 

Fire  Hose  Couplings.  A  suggested  standardization  of  Fire 
Hose  Couplings,  with  an  invitation  of  the  National  Board  of 
Fire  Underwriters,  was  approved  and  referred  to  the  Presi- 
dent, with  power  to  appoint  a  Committee  on  Fire  Hose 
Couplings. 

Special  Committees 

War  Activities.  The  Secretary  presented  progress  reports 
of  the  following  War  Activities  Comjnittee:  War  Industriee 
Readjustment,  Machine  Tool  Committee  and  Gages  Committee. 


'  Appointments 

By  the  President.  George  A.  Orrok  and  F.  R.  Low  to  repre- 
sent the  A.S.M.E.  on  a  Joint  Journal  Committee,  of  Engineer- 
ing Council. 

Council  of  (Women's)  Organizations  for  War  Service  :  Mrs. 
Chas.  Ethan  Davis. 

National  Safety  Council,  St.  Louis,  September  16  to  20,  J.  P. 
Calderwood,  M.  W.  Alexander,  C.  M.  Hansen,  as  Honorary 
Vice-Presidents. 

Informal  Corresponding  Committee  on  Screw  Threads  with 
British  Engineering  Standardization  Association.  E.  M.  Herr, 
Chairman;  E.  H.  Ehrman,  V ice-Chairman;  R.  E.  Flanders, 
F.  0.  Wells,  L.  V.  Benet,  appointed  as  a  committee,  to  be 
called  British  Informal  Corresponding  Committee — which  is 
designed  to  help  screw-thread  standardization  work  in  an  in- 
formal way  through  educational  methods. 

By  the  Council.  Dr.  W.  P.  M.  Goss  was  appointed  to  fill  the 
unexpired  term  of  two  years  of  the  late  Dr.  F.  R.  Hutton  on 
the  John  Fritz  Medal  Board  of  Award. 

Dr.  Ira  N.  Hollis  was  appointed  Chairman  of  the  Student 
Branch  Committee. 

Adjournment  was  taken  to  meet  in  Indianapolis  on  the  occa- 
sion of  the  Joint  Section  Meeting  of  the  Mid-Western  Sections 
on  October  25.  (This  meeting  was  later  postponed  on  account 
of  the  epidemic  of  Spanish  influenza.) 

Calvin  W.  Rice, 

Secretary. 

Organization     and     Proceedings     of     National 
Screw  Thread  Commission 

THE  Commission  for  the  Standardization  of  Screw 
Threads,  authorized  by  Congress  in  accordance  with  Act 
No.  10852  of  the  House  of  Representatives,  of  which  mention 
was  made  on  page  875  of  The  Journal  for  October,  was 
formally  appointed  by  the  Secretary  of  Commerce  on  Septem- 
ber 21,  and  has  been  divided  up  into  the  following  committees : 

1  Pitches,  systems,  form  of  thread — F.  O.  Wells,  Com.  S.  M. 
Kobinson,  E.  H.  Ehrman,  H.  T.  Herr,  H.  W.  Bearce,  secretary. 

2  Tolerances,  classification — James  Hartness,  E.  H.  Ehrmau. 
Col.  E.  0.  Peck,  H.  L.  Van  Keuren,  secretary. 

.3  Nomenclature  and  terminology — F.  O.  Wells,  Com.  E.  J. 
Marquart,  Major  O.  B.  Zimmerman,  Robert  Lacy,  secretary. 

4  Gages  and  methods  of  test — Col.  E.  C.  Peck,  James  Hartness, 
Com.  E.  J.  Marquart.  H.  L.  Van  Keuren,  secretary. 

Seven  of  the  members  of  these  committees  are  members  of 
the  Society,  namely,  Messrs.  Wells,  Ehrman,  Herr,  Hartness, 
Peck,  Zimmerman  and  Lacy. 

As  stated  in  the  bill,  the  duties  of  the  Commission  are  to 
ascertain  and  establish  standards  for  screw  threads,  which  shall 
be  submitted  to  the  Secretary  of  War,  the  Secretary  of  the 
Navy  and  the  Secretary  of  Commerce  for  their  approval. 
These  standards,  when  approved,  shall  be  adopted  and  used 
in  the  manufacturing  plants  under  the  control  of  the  War 
and  Navy  departments  and  so  far  as  practicable  in  all  specifica- 
tions for  screw  threads  in  proposals  for  manufactured  articles, 
parts  or  materials  to  be  used  under  the  direction  of  these  de- 
partments. It  is  also  intended  by  the  bill  that  the  Secretary  of 
Commerce  shall  promulgate  such  standards  for  use  by  the 
public  and  publish  the  same  as  a  public  document. 

The  first  hearing  for  the  purpose  of  obtaining  data  and  views 
from  manufacturers  and  users  of  screw-thread  products  was 
held  on  October  7  in  the  Engineering  Societies  Building,  New 
York  City,  at  which  the  following  topics  were  discussed : 

1     As  a  national  standard,  is  there  any  objection  to  the  continua- 


November 
1918 


SOCIETY  AFFAIRS 


973 


tion  of  the  U.  S.  Standard  system  of  thread  diameters  and  pitches 
for  general  use  in  practically  its  present  shape? 

2  As  a  national  standard,  is  there  any  objection  to  the  adoption 
of  the  S.  A.  E.  system  of  diameters  and  pitches  of  fine  threads? 

3  As  a  national  standard,  to  what  extent  could  the  A.  S.  M.  E. 
system  of  standard  machine  screws  be  adopted? 

4  There  seems  to  be  a  general  feeling  that  in  standardization 
we  should  make  it  possible  to  cover  several  classes  of  work  and 
there  has  been  suggested  a  minimum  of  four  classes  of  fits  to 
provide  for  different  grades  of  work  ranging  from  reasonably 
wrench-tight  fits  to  very  loose  fits.  Would  such  a  classification, 
including  at  least  four  classes,  be  sufiicient  for  all  grades  of  work 
encountered  in  the  various  systems  of  threads  previously  mentioned 
or  would  a  classification  including  more  than  four  classes  be 
required  ? 

5  Is  there  any  objection  to  adopting  the  "  standard  hole " 
practice  for  screw  threads — that  is,  the  practice  of  making  all  the 
taps  for  any  particular  thread  of  one  basic  size  and  securing  the 
required  fit  by  changing  the  diameter  of  the  screw  on  male  threaded 
work  which  is  to  assemble  with  the  nut  cut  by  the  basic  tap? 

The  consensus  of  opinion  of  those  present  was  as  follows : 

1.  The  U.  S.  system  should  be  continued  practically  in  its 
present  form  for  the  ordinary  threaded  work,  to  which  it  is 
well  adapted. 

Objections  were  raised  to  its  use  for  diameters  less  than 
%  in-  on  the  ground  that  for  small  work  the  U.  S.  pitches  are 
too  coarse  and  the  threaded  work  too  much  weakened  by  ex- 
cessive depth  of  thread. 

2.  The  S.  A.  E.  system  is  satisfactory  for  use  where  finer 
threads  are  necessary,  as,  for  example,  in  automobile  and  aero- 
plane work. 

3.  The  A.  S.  M.  E.  machine-screw  system  should  be  used  to 
supplement  the  U.  S.  system  for  diameters  less  than  i/4  iu-j  and 
all  sizes  from  14  to  30  should  be  discontinued  in  order  that 
there  may  be  no  overlapping  of  the  two  systems.  A  minority 
thought  that  all  A.S.M.E.  sizes  should  be  retained. 

4.  Classification  of  Fits.  The  general  opinion  was  that  four 
classes  of  fits  would  be  ample  to  provide  for  all  ordinary 
threaded  work,  and  that  very  probably  three  classes  would  be 
sufficient,  since  it  was  felt  that  wrench  fits,  stud  fits,  etc.,  which 
could  not  be  covered  by  general  speeiflcatious  should  be  classed 
as  "  Special,"  and  no  attempt  made  to  include  them  in  the 
regular  classification. 

5.  Standard  Hole  Practice.  There  was  a  sharp  difference 
of  ojDinion  on  the  question  of  whether  the  nut  or  the  screw 
should  be  made  basic,  with  the  majority  favoring  the  former. 

A  part  of  the  objection  to  making  the  hole  basic  arose  from 
a  misapprehension.  It  was  suggested  that  if  the  tap  or  the 
tapped  hole  were  made  basic  it  would  be  necessary  to  carry 
in  stock  several  sizes  of  bolts  in  order  to  provide  for  different 
classes  of  fits.  Such,  however,  is  not  the  case,  since  in  general 
only  a  single  class  of  fit  will  apply  to  each  threaded  product, 
and  only  that  class  would  be  canied  in  stock.  For  example, 
machine  screws  should  be  made  within  certain  tolerances,  while 
bolts  for  agricultural  machinery  would  require  larger  toler- 
ances, and  there  would  be  no  necessity  for  providing  for  ma- 
chine-screw fits  on  agricultural-machinery  bolts,  or  for  "  agri- 
cultural fits  "  on  machine  screws. 

A  second  hearing  was  held  in  New  York  on  October  21. 
Further  hearings  wiU  be  held  at  New  York,  DajTton,  Detroit, 
Washington  and  other  places  as  may  be  advisable,  and  man- 
ufacturers and  users  of  screw-thread  products  are  invited  to 
attend  the  various  hearings.  Those  desiring  to  be  present 
should  submit  their  intention  in  writing,  together  with  a  state- 
ment covering  the  points  they  wish  to  bring  to  the  attention 
of  the  Contmission. 

After  sufficient  information  is  secured  from  the  manufac- 
turers and  users,  the  Commission  will  decide  upon  the  screw- 


thread  systems  to  be  promulgated  for  use  as  national  standards 
and  will  recommend  tolerances  for  the  interchangeable  man- 
ufacture of  various  threaded  products  in  which  the  standard 
thread  systems  are  used. 

Ambrose  Swasey's  Second  Gift  to  the  Engineering 
Foundation 

To  his  original  gift  to  the  United  Engineering  Society  of 
$200,000  for  engineering  research,  which  made  possible  the 
establishment  of  the  Engineering  Foundation.  Mr.  Ambrose 
Swasey,  Past-President  Am.Soc.M.E.,  has  added  $100,000. 
This  splendid  gift,  making  a  total  of  $300,000,  is  an  expression 
of  Mr.  Swasey's  appreciation  of  the  war  service  already  ren- 
dered by  the  Engineering  Foundation;  and  of  his  belief  in  the 
urgent  need  for  research  in  applied  science  in  this  country. 

The  following  appreciation  of  Mr.  Swasey's  generosity  has 
been  received  from  the  Trustees  of  the  United  Engineering 
Society  and  the  Engineering  Foundation : 

Said  Plutarch  a  long  time  ago,  "  To  appreciate  a  man's  work  at 
the  full  it  is  well  to  know  the  man  himself,  his  circumstances  and 
the  incidents  of  his  career."  He  might  as  truly  have  said  "  gift  " 
instead  of  "  work." 

Ambrose  Swasey,  engineer,  collaborator  with  scientists,  promoter 
of  engineering  research,  patron  of  the  Engineering  Foundation,  ad- 
vancer of  the  good  of  mankind,  modest  gentleman  and  generous 
giver,  is.  happily,  well  known  to  a  great  many  engineers,  who  will 
therefore  more  fully  appreciate  his  recent  additional  gift,  for  the 
use  of  the  Engineering  Foundation,  the  purpose  of  which  is  "  the 
furtherance  of  research  in  science  and  engineering,  and  the  ad- 
vancement of  the  profession  of  engineering  and  the  good  of  man- 
kind." 

But  full  appreciation  of  a  gift  of  money  necessitates  more  than 
acquaintance  with  the  giver  and  knowledge  of  the  amount.  Its 
timeliness;  its  inspiration;  the  character  and  continuity  of  its 
benefits,  all  must  be  comprehended.  But  whose  imagination, 
though  far-visioned  as  the  great  telescopes  Mr.  Swasey  has  built, 
can  see  the  limits  of  benefit  of  such  gifts  as  he  has  made  to  the 
Engineering  Foundation,  attracting — as  they  will — other  gifts  and 
evidences  of  devotion  to  a  great  cause?  Every  such  gift  lays  re- 
sponsibilities upon  the  recipients.  Will  American  engineers  grasp 
not  merely  their  pecuniary  value  but  also  emulate  the  spirit  of 
fraternity  and  desire  for  harmony  which  h.ive  accompanied  them? 
Shall  we  not  work  together  and  with  Ambrose  Swasey  to  advance 
still  further  the  good  of  mankind,  thus  to  demonstrate  an  accept- 
ance of  our  obligations  to  humanity  which  is  a  counterpart  in  a 
democracy  of  the  nohlesse  oblige  of  aristocratic  tradition? 

Timeliness  is  a  wonderful  feature  of  Mr.  Swasey's  gifts.  The 
first  was  made  in  the  early  stages  of  the  present  struggle  of  the 
nobler  elements  of  the  world  against  the  ignoble,  which  has  come  to 
be  "  the  people's  war."  It  enables  the  Engineering  Foundation  to 
join  with  the  National  Academy  of  Sciences  in  responding  to  the 
President's  request  to  bring  into  cooperation  governmental,  educa- 
tional, industrial  and  other  research  agencies  in  the  iulcrest  of  the 
national  defense  and  scientific  and  industrial  research,  by  estab- 
lishing the  National  Research  Council.  This  council  of  scientists 
and  engineers  has  already  a  fine  record  of  achievement. 

To  his  first  large  gift,  the  principal  of  which  is  still  intact,  Mr. 
Swasey  has  now  added  generously  at  another  psychological  moment. 
As  the  great  conflict  seems  nearer  an  end,  there  lies  immediately 
before  humanity  a  great  era  of  physical  reconstruction,  and,  vastly 
more,  an  era  of  spiritual  advancement  and  elevation  such  as  has 
never  yet  been  experienced.  Many  of  the  problems  of  human  rela- 
tionships, of  justice  and  of  mercy,  await  the  genius  of  the  engineer 
for  their  solution,  quite  as  much  as  do  the  tasks  of  construction 
and  the  development  of  physical  resources.  Let  us  go  forward  with 
Ambrose  Swasey  into  the  fields  of  opportunity.  Let  differences  be 
put  aside  and  a  united,  mighty  effort  be  exerted  for  the  advance- 
ment of  the  engineering  profession  and  of  mankind. 

Alfred  D.  Flinn.  Secretarij, 
United  Engiueering  Society  and  Engineering  Foundation. 

A  Society  badge  found  in  a  public  building  in  Philadelphia  has 
been  received  at  Society's  headquarters.  Further  information 
may  be  obtained  by  addressing  the  Secretary's  office. 
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ANNUAL  MEETING  PROGRAM 

New  York,  December  3  to  6,  1918 

{Tentative;  Other  Papers  to  be  Announced  Later) 

Tuesday  Evening,  December  3 

Report  of  Tellers  of  Election  aud  lutroduetion  of  the  President-Eleet 
Presidential  Address,  followed  by  Reception 

Wednesday  Morning,  December  4 

Business  Meeting:  Amendments  to  Constitution;  Reports  of  Standing  Committees  of  Administration 
and  Standing  Committees;  Reports  of  Special  Committees,  including  Standardization  of  nang€s  and 
Pipe  Fittings 

Preliminary  Report  of  the  Committee  on  Aims  and  Organization 

Wednesday  Noon 

Luncheon  and  Address  by  Dr.  George  W.  Kirchwej',  formerly  Dean  of  Columbia  Law  School,  on  A 
Message  from  the  Legal  Profession 

Wednesday  Afternoon  (Simultaneous  Sessions) 


JOINT    SESSION    ON    REFKIGERATION 

The  American  Society  of  Refrigerating 
Engineers  will  join  with  this  Society 
in  a  session  on  Refrigeration,  with 
the  following  subjects  : 

Repkigeeatixg  Plant  Efficiency,  Vic- 
tor J.  Azbe 

Topical  Discussion  on  Fuel  Economy  in 
Refrigerating  Plants 


general  session 

Weights  and  Measores  of  Latin 
America,  Frederick  A.  Halsey 

Papers  on  Management,  with  particu- 
lar reference  to  the  TJ.  S,  Shipping 
Board 


machine-shop  session 

Measurement  of  Thread  Gages,  H.  L. 
VanKeuren 

Standards  for  Large  Taper  Shanks 
AND  Sockets,  Luther  D.  Burllngame 

It  Is  also  expected  that  reports  will  be 
presented  on  the  work  of  the  British 
Engineering    Standards    Association. 

In  connection  with  this  session,  the 
Bureau  of  Standards  has  arranged 
for  an  exhibit  of  the  measuring  ap- 
paratus and  methods  of  the  Bureau 
in  testing  screw-thread  gages. 

Wednesday  Evening 

Lecture  on  The  Achievements  of  Naval  Engineering  in  the  War  by  WiUiam  L.  Cathcart,  Lieutenant- 
Commander,  U.  S.  N.  R.  F. 

Thursday  Morning,  December  5 

Keynote  Session  on  the  general  subject  of  Engineering  of  Man  Power 

Papers  and  addresses  wUl  be  contributed  to  this  session  on :  Organization ;  Standardization  and  Ad- 
ministration of  Wages;  Non-Financial  Incentives;  Incentive  of  Control  in  Industry;  Employment 
of  Labor;  Dilution  of  Labor;  Intensive  Training;  Human  Relations  in  Industry 

Thursday  Afternoon  (Simukaneous  Sessions) 


KEYNOTE    SESSION 

Continuation  of  morning  session  on  the 
general  subject  of  Engineering  of 
Man  Power 


TEXTILE   SESSION 
IXDI'STRIAL     PkwER     PROBLEMS,     \V.     F. 

fhl 

PROPERTIES     OF    AIRPLANE     FABRICS.    E. 

Dean  Walen 

Daylight  vs.  Sunlight  in  Sawtooth 
Roof  Construction,  W.  S.  Brown 

Factory  Stairs  and  Stairways,  Q.  L. 
H.   Arnold 


gas-power  session 

The  Cooling  Losses  in  Combustion 
Engines  as  Affecting  Design,  C.  A. 
Norman 

Discussion  of  Certain  Problems  in 
Regard  to  Marine  Diesel  Oil  En- 
gines. J.  W.  Anderson 

This  session  will  be  largely  devoted  to 
a  discussion  of  the  subject  of  oil  en- 
gines 


Thursday  Evening 

Motion  pictures  relating  to  the  technical  side  of  war;  dancing  will  follow 

Friday  Morning,  December  6  (Simuhaneous  Sessions) 


power-plant  session 

The  Conservation  op  Heat  Losses 
PBOM  Pipes  and  Boilers,  Glen  D. 
Bagley 

Chemical  and  Physical  Control  of 
Boiler  Operation  and  Application 
of  Simple  Formula  for  Estimating 
the  Heat-Loss  Items,  E.  A.  Uehling 


general  session 

The  Relative  Corrosion  op  Alloys, 
R.  B.  Fehr 

The  Relative  Merits  of  Cast-Ibon, 
Wbought-Iron  and  Steel  Pipe  for 
House-Drainage  Purposes,  Wm.  P. 
Gerhard. 


The  Design  and  Maintenance  in 
Operation  of  Hydraulic  Valves 
AND  Fittings  for  Use  with  Pres- 
sures from  1000-8000  Lb.  Per  Sq. 
In.,  Wm.  W.  Gaylord 

Mechanical  Features  of  the  Verti- 
cal-Lift Bridge,  Horatio  P.  Van 
Cleve 


INDIANAPOLIS  MEETING  POSTPONED 


ALTHOUGH  the  ban  on  public  meetings  was  about  to 
be  removed  in  Indianapolis  at  the  time  the  Council 
meeting  and  the  meeting  of  the  Mid-Western  Sections 
was  scheduled  to  be  held  in  that  city,  October  25  and  26,  it 
was  nevertheless  considered  advisable  to  postpone  the  event 
to  a  later  date. 

The  meeting  is  tentatively  scheduled  for  November  15  and 
16  and  members  will  receive  individual  notice.  If  this  arrange- 
ment can  be  made,  the  Indianapolis  committee  will  endeavor  to 
carry  through  the  program  as  arranged  for  the  original  meet- 
ing.    The  program  of  the  meeting  was  as  follows : 


First  Day 


9:30  a. 
11  ;30  a. 


Registratiou  at  Claypool  Hotel. 

Meeting  of  the  Committee  on  Local  Sections  and 
members  of  the  Executive  Committees  of  the  Mid- 
Western  sections. 
12 :30  p.  m.  Informal  luncheon  at  the  Claypool.  The  Mayor  of 
ludianapolis  will  welcome  the  visitors  and  Presi- 
dent  Main   will   re.spond. 

Symposium  on  Fuel  Conservation  : 

Session  opened  by  Professor  Charles  Russ  Richards. 
Dean  of  the  College  of  Engineering  and  Director 
of  the  Engineering  Experiment  Station  of  the  Uni- 
versity of  Illinois. 

An  explanation  of  the  Regulations  of  the  Fuel  Ad- 
ministration, by  Dr.  P.  B.  Noyes,  Director  of  Pub- 
licity and  Information,  U.  S.  Fuel  Administration. 


2:00  p.  m. 


What  the  Fuel  Administration  Expects  of  the  Engi- 
neer, by  David  Moffat  Myers,  Advisory  Engineer, 
U.   S.   Fuel   Administration. 

Fuel  Economy  on  the  Railroads,  by  Major  E.  C. 
Schmidt,  of  the  Railway  Fuel  Economy  Division. 

Discussion,  in  which  the  Administrative  Engineers 
of  the  Fuel  Administration  and  members  of  the 
Society  will  participate. 

Storage   of  Coal,   by   Prof.   H.   H.    Stock,   University 
of  Illinois. 
0 :30  p.  m.   Informal    dinner,    at    which    nominee    for    President 
M.   E.   Cooley,   is  expected   to   speak,   followed   by 
war   pictures. 

Second  Day 
0 :00  a.  m.  Symposium    on    Research. 

Opening  addresses  by  Profs.  Arthur  M.  Greene,  and 
Walter  Rautenstrauch,  members  of  the  Society's 
Committee   on   Research. 

Address  by  ^Mr.  C.  E.  Skinner,  Engineer,  Research 
Division,  Westinghouse  Electric  &  Manufacturing 
Co.  on  Organized  Research  in  Connection  with  the 
Industries. 

Address  by  Dr.  W.  .1.  Lester,  Yice-Chairman  of  the 
Engineering  Division.  National   Research  Council. 
•  Paper  to  be  submitted  by  Dr.  H.  M.  Howe,  Chair- 

man of  Engineering  Division  of  the  National  Re- 
search   Council. 

Discussion  by  members  of  the   Society. 
12:30  p.  m.   Informal    luncheon   at    place   arranged   by   the    Local 
Committee. 
2:30  p.  m.  Visit  to   Nordyke  &   Maimou's  plant   to  witness   the 
manufacture  of  the  Liberty  Motor. 


AMONG  THE  SECTIONS 


THE  Committee  on  Local  Sections  gives  the  folliwing 
information  to  the  Local  Executive  Committees  on  the 
subject  of  formulating  local  constitutions  and  by-laws 
in  conformity  with  the  national  by-laws  governing  Local  Sec- 
tions which  have  been  in  successful  operation  since  October 
1917. 

These  national  by-laws  were  the  result  of  two  years'  work 
on  the  part  of  the  major  conunittee,  and  they  were  framed 
with  the  object  of  covering  all  the  variety  of  conditions  exist- 
ing in  the  several  centers,  and  at  the  same  time  affording 
opportunity  to  the  individual  Sections  to  carry  on  activities  of 
local  interest. 

To  date  a  number  of  the  Sections  have  given  attention  to 
this  matter  of  constitution  and  by-laws,  and  for  the  benefit  of 
the  other  committees  who  might  like  to  institute  this  piece 
of  work  the  Committee  on  Local  Sections  drafted  a  blank 
form  of  constitution  which  has  been  sent  to  all  the  Section.s 
through  the  medium  of  the  record  books  of  their  chairmen  and 
secretaries. 

It  is  interesting  to  review  some  of  the  documents  which  gov- 
ern the  Local  Sections'  activities.  It  should  be  noted  that  in 
some  cases  the  cooperation  is  so  close  that  the  name  of  our 
Section  has  been  written  in  the  local  society  constitution. 

The  By-Laws  of  the  Affiliated  Technical  Societies  of  Atlanta 
antedate  our  national  by-laws,  having  been  adopted  in  1913. 
The  fundamentals  of  this  organization  are  that  the  local  sec- 
tions of  the  national  engineering  societies  and  the  Chemical 
Society  and  the  Engineering  Association  of  the  South  have 
equal  lights  and  privileges.  The  by-laws  are  brief,  governing 
the  e:  eeutive  committee  and  the  order  of  business  at  the  meet- 
ings. All  the  members  of  the  participating  organizations  are 
included  as  members  of  the  Affiliated  Association. 

The  document  of   St.   Louis  exemplifies  very  forcibly   the 


unification  and  cooperation  of  all  the  Societies  in  that  impor- 
tant center.  The  Association  is  managed  by  a  Council  on 
which  are  represented  the  Engineers'  Club  and  each  of  the 
affiliated  societies.  This  Council  has  jurisdiction  over  all  mat- 
ters of  joint  interest  in  so  far  as  its  decisions  shall  not  con- 
tlict  with  the  rules  of  the  individual  societies.  The  constitution 
provides  for  the  joint  action  on  all  local  public  affairs  pre- 
sented for  consideration  to  any  one  or  more  of  the  societies. 
It  also  provides  for  action  on  national  public  affairs,  and  the 
Council  is  empowered  to  refer  questions  to  the  consideration 
of  one  or  more  national  engineering  bodies  through  their  affil- 
iated societies.  In  all  the  other  articles  of  the  constitution 
winch  cover  meetings,  dues  and  services  the  idea  of  joint 
action  on  all  matters  predominates. 

The  constitution  of  the  Birmingham  Section  was  adopted 
in  March  1916  and  provides  inclusively  for  the  organization 
of  the  Birmingham  Section.  The  document  states  that  the 
objects  of  the  local  Section  shall  be  the  professional  improve- 
ment of  the  members  of  the  A.S.M.E.  residing  in  and  near 
Birmingham ;  the  encouragement  of  social  intercourse  among 
them,  the  advancement  of  engiiieeiing  in  its  several  branches, 
the  advancement  of  the  engineering  profession  in  the  opinion  of 
the  general  public,  and  the  influencing  in  a  dignified  manner 
of  the  solution  of  public  questions  involving  engineering  and 
.-■cieiitific  consideration.  The  constitution  j)rovides  for  mem- 
bership, for  officers  and  their  duties,  for  the  annual  and 
nujntidy  meetings,  and  for  amendments. 

The  Indianapolis  Section,  which  is  only  two  years  old.  has 
already  a  very  complete  constitution  and  by-laws,  very  similar 
to  that  of  Birmingham  in  the  statement  of  objects  of  the 
Section,  in  the  membership,  the  officers,  and  meetings.  The 
b\--laws  jirovide  for  the  order  of  business  at  the  meetings,  for 
the  nomination  of  officers,  and  for  the  parliamentary  standards. 
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The  New  York  Section  operates  under  a  constitution  only, 
whicli  was  adopted  on  May  1,  1918.  The  constitution  is 
brief,  and  its  articles  cover  the  name  of  the  section,  member- 
ship, ollicers,  nominations  and  miscellaneous. 

Philadelphia  has  been  considering  a  constitution  this  sum- 
mer, arid  a  draft  of  the  proposed  constitution  was  presented 
at  its  September  meeting.  The  significant  feature  of  the  Phil- 
adelphia constitution  is  the  provision  for  the  Executive,  Papers, 
Meetings,  Public  Relations,  Research,  Nominating,  Auditing 
and  Membership  Committees.  The  organization  in  Philadelphia, 
therefore,  is  more  nearly  comparable  with  the  organization  of 
the  parent  Society,  and  the  suggestion  this  document  develops 
is  that  it  may  be  desirable  to  encourage  the  local  executive 
committees  to  form  sub-committees  parallel  with  the  com- 
mittees of  the  major  organization  with  a  view  to  increasing 
the  inter-committee  relations  of  the  parent  society,  and  thus 
contribute  very  materially  to  the  strength  of  the  organization. 

Minnesota  has  also  drafted  a  constitution  which  is  now  under 
consideration  for  adoption.  The  document  itself  states  that  it 
has  been  drawn  up  "  to  cover  in  detail  the  peculiar  organization 
which  has  been  developed  for  the  Minnesota  Section  and  its 
particular  purpose  is  to  fonn  a  guide  for  future  work  so  that 
activities  can  be  carried  along  with  uniformity."  The  article 
on  membership  provides  for  local  members  who  are  not  mem- 
ber of  the  A.S.M.E.  and  includes  members  of  the  Student 
Branch  in  the  State  of  Minnesota  as  full  members  of  the  Sec- 
tion. In  the  article  entitled  Activities  the  object  of  the  Section 
is  stated  to  be  for  the  holding  of  meetings  for  the  presenta- 
tion and  discussion  of  papers  relating  to  engineering,  and  to 
the  allied  arts  and  sciences,  and  also  for  holding  meetings  of 
social  intercourse,  and  making  trips  to  plants  engaged  in  engi- 
neering enterprises. 

In  all  the  constitutions  formulated  so  far,  there  is  a  signifi- 
cant element  of  individuality.  The  provision  of  the  national 
by-laws  is  that  local  sections  may  frame  their  own  rules,  but 
they  should  conform  as  far  as  possible  with  the  spirit  of  the 
national  rules.  The  various  interpretations  of  these  sentiments 
by  the  local  committees  are  interesting,  and  it  is  to  be  hoped 
that  soon  each  one  of  our  twenty-two  sections  will  adopt  a 
form  of  by-laws  which  will  most  nearly  meet  its  local  needs. 

Section  Meetings 

BIRMINGHAM 

October  2-i.  The  program  for  this  eveut  of  the  local  society,  held 
at  the  Birmingham  Civil  Association's  rooms,  was  under  the  aus- 
pices of  the  Birmingham  Section.  E.  H.  Rosseau.  chief  engineer 
of  the  Birmingham  Machine  &  Foundry  Co.,  delivered  an  interest- 
ing and  timely  paper,  illustrated  with  bnlopticon  views,  on  The 
Manufacture  of  Raw  Sugar.  The  meeting  was  followed  by  a 
buffet  lunch.  James  W.  Moore, 

Secretary. 

BOSTON 

Octoler  11.  A  meeting  of  the  Section,  together  with  the  Boston 
members  of  the  A.I.E.E.,  A.S.C.E.,  Waterworks  Association, 
Worcester  Section,  Providence  Engineering  Society,  and  the  Manu- 
facturers' Association  of  Eastern  Massachusetts,  was  held  in  Lor- 
rimer  Hall.  Magnus  W.  Alexander,  Mem. Am.Soc.M.E.,  read  a 
paper  on  The  Elements  of  the  Labor  Problem. 

Elmee  Smith, 

Secretary. 

CHICAGO 

Ootoher  28.  A  joint  meeting  with  the  Chicago  Section  of  the 
A.I.E.B.  was  held,  the  subject  being  Illumination.  A  paper  was 
read  by  Professor  Clewell.  Arthur  L.  Rice, 

Secretary. 


CLEVELAND 

October  4.  The  newly  established  Section  organized  with  the 
following  officers :  E.  S.  Carman,  Chairman;  J.  H.  Stratton,  vice- 
chairman  ;  J.  H.  Herron,  secretary,  and  WiUard  Brown,  treasurer. 

J.  H.  Herron, 

Secretary. 

INDIANAPOLIS 

October  25-26.  The  joint  meeting  of  the  Council  with  the  mid- 
western  sections  has  been  postponed,  due  to  the  influenza  epidemic. 

Charles  Bbosman, 

Secretary. 

LOS  ANGELES 

The  Los  Angeles  Section  united  with  the  Technical  Societies  of 
Los  Angeles  in  an  official  effort  to  assist  the  fourth  Liberty  Loan. 
This  definite  act  on  the  part  of  the  profession  should  be  the  fore- 
runner of  future  nation-wide  organization  for  civic  welfare. 

T.  J.  Roter, 
Secretary, 

CONNECTICUT 
(New  Haven  Branch) 

October  9.  This  meeting  was  postponed  due  to  the  influenza 
epidemic.  E.  H.  Lockwood, 

Secretary. 

MINNESOTA 

October  7.  A  meeting  was  held  at  the  rooms  of  the  St.  Paul 
Association.  Dinner  was  served  at  6.30  and  there  were  40  mem- 
bers and  guests  present.  F.  W.  Speer,  Jr.,  Chief  Chemist  of  the 
H.  Koppers  Co.,  Pittsburgh,  read  a  paper  on  By-Product  Coking, 
Particularly  in  Its  Relation  to  the  Steel  and  Iron  Industry.  Mr. 
Speer  gave  a  short  history  of  the  development  of  the  coke  industry. 
Then  by  means  of  a  series  of  lantern  slides  he  described  a  com- 
plete by-product  coke  plant,  and  told  in  a  very  concise  manner 
how  the  coke  is  produced  and  the  by-products  conserved.  The 
lecture  was  followed  by  a  lively  discussion. 

Among  the  guests  were  Capt.  L.  P.  Riggins,  Lieut.  B.  A. 
Meixner,  and  Lieut.  J.  J.  Hanson,  of  the  Ordnance  Department, 
U.  S.  A.  Rav  Mayhew, 

Secretary. 

NEW  ORI.E.\NS 

October  l.'i.  The  Section  held  its  monthly  meeting  in  conjunc- 
tion  with    the   Louisiana   Engineering   Society. 

E.  W.  Cash,  Jr., 

Secretary. 

NEW  YORK 

September  2S.  At  the  invitation  of  Mr.  John  Hunter,  a  mem- 
ber of  the  Council  and  naval  constructor  of  the  Standard  Ship- 
building Corporation,  members  of  the  Section  were  guests  of  the 
company  on  the  occasion  of  a  double  launching  at  the  Shooter's 
Island  yard.  Staten  Island,  of  two  7500-ton  vessels,  the  steam- 
ships Monmouth  and  Dallas.  Probably  750  men  and  women  par- 
ticipated and  the  company  provided  two  commodious  excursion 
steamboats  to  carry  the  party  between  the  Battery  and  the  ship- 
yard, and  tendered  an  unexpected  collation  after  the  launching. 

H.  D.  Egbert, 

Secretary. 

PHILADELPHIA 

September  2-',.  The  initial  meeting  of  the  1918-1919  season  was 
held  at  the  Engineers'  Club.  The  address  of  the  evening  was  given 
by  W.  H.  Blood,  Jr.,  of  the  American  International  Shipbuilding 
Corporation,  on  The  Making  of  Hog  Island,  the  Greatest  Ship- 
yard in  the  World.  This  address  was  illustrated  with  many 
lantern  slides,  and  film  showing  the  launching  of  the  first  vessel 
from  that  yard. 

At  this  meeting  the  proposed  by-laws  for  the  government  of 
the    Section,    mentioned    above,    were    submitted. 

October  22.  This  meeting  was  postponed,  due  to  the  influenza 
epidemic.  J-  P-  Mudd. 

Secretary. 
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ST.  LOUIS 

September  27.  The  first  of  the  fall  meetings  was  held  in  the 
Daniel  Boone  room  at  the  Statler  Hotel,  preceded  by  a  dinner.  J. 
A.   Whitlow,  Administrative  Engineer  of  the  United   States  Fuel 

Octoher  23.  This  meeting  was  postponed,  due  to  the  influenza 
epidemic.  J.  P.  Morkison. 

Secretary. 

SAN  FRANCISCO 

Septetnier  26.  As  reported  in  the  October  Joubnai,,  a  joint 
meeting  of  the  local  section  of  the  A.S.C.E.,  A.S.M.E.,  A.I.M.E., 
A.I.E.E.  and  A.C.S.  was  held  in  the  Engineers'  Club,  under  the 
auspices  of  the  local  section  of  this  Society. 

The  subject  was  Fuel  Conservation,  and  consisted  of  a  Sym- 
posium by  the  following  speakers : 

Albert  E.  Schwabacher,  U.  S.  Fuel  Administrator  for  Cali- 
fornia, Fuel  Conservation  ;  A.  H.  Markwart,  Civil  Engineer.  Pro- 
duction of  Energy ;  D.  M.  Folsom,  U.  S.  Fuel  Administration,  Oil 
Division,  Future  Requirements  of  Oil ;  John  A.  Britton,  V.  P.  and 
General  Manager,  Pacific  Gas  &  Electric  Co.,  The  Use  of  Gas 
as  a  Conservation  Measure ;  H.  G.  Butler,  Power  Administrator, 
Electric  Consolidatioins  and  Their  Relation  to  Fuel  Conserva- 
tion ;  P.  M.  Downing,  Chief  Engineer  Electric  Department, 
Pacific  Gas  &  Electric  Co.,  Sources  of  Energy  Supply ;  Harry  S. 
Markey,  Mem,  Am.  Soc.  M.  E.,  District  Steam  Heating  as  Related 
to  Fuel  Conservation;  Major  George  F.  Sever,  War  Industries; 
W.  J.  Davis,  Pacific  Coast  Engineer,  General  Electric  Co.,  Rail- 
road Electrification  as  a  Fuel  Conservation  Measure ;  and  Profes- 
sor Edmund  O'Neill.  Mem.A.C.S.,  The  Chemical  Side  of  Fuel 
Conservation. 

The  reading  of  these  papers  was  followed  by  a  general  dis- 
cussion. George  L.  Hurst, 

Secretary. 


Student  Branches 

The  new  military  program  as  outlined  by  Secretary  Baker 
calling  for  an  increase  of  the  Army  by  more  than  two  million 
men  by  July  1,  1919,  has  vitally  affected  the  technical  colleges 
throughout  the  country.  Since  the  students  are  not  in  any 
sense  in  a  deferred  or  favored  class,  and  will  practically  all  be 
assigned  to  active  service  within  the  next  year,  schools  and 
colleges  obviously  must  undergo  fundamental  changes  in  school 
practice  in  order  to  render  effective  service. 

In  about  550  institutions  Students  Army  Training  Corps 
have  been  established,  and  these  institutions  wiE.  therefore 
cease  to  function  as  purely  academic  universities  and  wiU  be- 
come a  part  of  the  Nation's  war  machine.  The  object  of 
establishing  these  units  is  to  utilize  effectively  the  plant,  equip- 
ment and  organization  of  the  colleges  for  selecting  and  train- 
ing officer-candidates  and  technical  experts  for  service  in  the 
■existing  emergency. 

The  Corps  is  divided  into  two  sections,  the  Collegiate  (or 
"A")  Section  and  the  Vocational  (or  "B")  Section.  The 
units  of  the  "  B  "  Section  were  formerly  known  as  National 
Army  Training  Detachments.  They  aim  to  train  soldiers  for 
service  as  trade  specialists  in  the  Army. 

The  "  A,"  or  Collegiate  Section,  inaugurated  October  1,  is 
open  to  registrants  who  are  members  of  some  authorized  col- 
lege, university  or  professional  school.  Students  of  author- 
ized institutions  may  join  the  Students  Army  Training  Corps 
by  voluntary  induction  into  the  service.  They  thus  become 
members  of  the  Army  on  active  duty,  receiving  pay  and  sub- 
sistence, subject  to  military  orders,  and  living  in  barracks 
under  military  discipline  in  exactly  the  same  manner  as  any 
other  soldier. 

The  housing,  subsistence  and  instruction  of  soldiers  in  bot!i 
branches  of  the  Students  Army  Training  Corps  is  provided 
by  educational  institutions  under  contractt  with  the  Govern- 
ment. 


The  members  of  the  Students  Army  Training  Corps  are  vol- 
untarily inducted  into  the  service,  and  are  ordinarily  allowed 
to  choose  the  branch  of  the  service  for  which  they  wish  to  be 
prepared.  This  freedom  of  choice,  however,  is  not  absolute. 
It  depends  upon  the  individual's  qualifications  and  upon  the 
needs  of  the  sendee  at  any  particular  time.  The  status  of  a 
member  of  the  Students  Army  Training  Corps  is  that  of  a 
private. 

Members  of  the  Students  Army  Training  Corps,  having 
already  been  inducted  into  the  service,  will  not  come  under 
the  operation  of  the  Selective  Service  Law.  It  is  expected 
that  the  members  of  Collegiate  Sections  will  be  transferred 
from  institutions  every  three  months  in  age  groups,  the  twenty- 
year-old  men  going  first,  the  nineteen-year-old  men  going  next, 
and  the  eighteen-year-old  men  last,  roughly  corresponding  to 
the  period  at  which  men  of  these  ages  will  be  called  imder  the 
Selective  Service  Law.  As  these  groups  leave  the  colleges  their 
places  will  be  taken  by  new  contingents  obtained  by  individual 
induction,  or,  if  necessary,  in  depot  brigades.  Students  of 
such  subjects  as  engineering,  chemistry  and  medicine  may  be 
required  to  finish  their  courses  where  the  needs  of  the  service 
make  this  desirable.  , 

Members  of  Vocational  Sections  wiU  ordinarily  remain  at 
the  institution  for  two  months  and  will  then  be  assigned  to 
various  branches  of  the  service  in  which  technicians  are  needed. 

In  addition  to  11  hours  per  week  of  military  training  the 
course  of  study  in  the  Collegiate  Section  of  the  Students  Army 
Training  Corps  will  consist  of  the  ordinary  college  or  technical 
courses  grouj)ed  and  modified  in  such  ways  as  are  necessary 
to  meet  the  needs  of  the  War  Department. 

Members  of  Vocational  Sections  will  pursue  such  subjects 
as  auto-driving,  auto-repair,  bench  woodwork,  sheet-metal 
work  and  electrical  work,  etc.,  in  addition  to  13^2  hours  per 
week  of  miUtary  training. 

Members  of  both  sections  will  attend  courses  on  the  Issues 
of  the  War. 

At  certain  specified  institutions,  a  limited  number  of  regis- 
trants may,  upon  indicating  their  preference,  be  inducted  into 
the  Navy  or  the  Marine  Corps.  Such  men  will  wear  naval 
uniforms,  and  pay  their  own  expenses  individually  from  an 
allowance  made  to  them  by  the  Navy  Department.  The  Naval 
and  Marine  Sections  will  attend  all  drills  and  exercises  of  the 
Students  Army  Training  Corps. 

In  this  new  development  the  Committee  on  Student  Branches 
hopes  there  will  be  an  opportunity  for  furthering  the  work 
of  the  Student  Branch  Organization.  If  the  very  full  curricula 
preclude  the  holding  of  meetings  of  Student  Branches  it  is 
hoped  a  skeleton  organization  with  regularly  appointed  officers 
will  be  formed  in  order  that  the  privileges  of  Student  Branch 
membership  may  be  obtained. 

Society  Donates  Rooms  to  War  Department 

As  a  policy,  the  Society  has  no  "  slacker  "  rooms  at  its  head- 
quarters. The  Committee  on  Education  and  Special  Training, 
directing  the  Students'  Army  Training  Corps,  numbering 
150,000  men  in  the  principal  colleges  of  America,  are  now  the 
Society's  guests  and  occupy  the  Members'  Reception  Room  and 
the  Council  Room  as  headquarters  for  the  Second  District  of 
the  Committee. 

Recently  also  the  Congressional  Commission  on  Standardiza- 
tion of  Screw  Threads  has  met  in  the  Society's  rooms.  The 
Council  considers  it  an  honor  to  have  headquarters  freely  used 
by  the  Government  or  by  committees  of  other  societies — in  fact. 
Service  to  the  Utmost  is  the  Society's  motto. 
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WILLIAM    KENT 

lu  the  death  of  William  Kent  on  September  IS,  aunoiiucement 
of  which  was  made  in  the  last  number  of  The  Journai.,  the  Society 
has  lost  a  member  who  will  be  sadly  missed  by  a  very  large  num- 
ber who  have  regularly  met  him  at  the  Society's  meetings,  or  have 
come  in  contact  with  him  in  a  professional  way. 

Mr.  Kent  was  an  organization  member  of  the  Society,  and  Vice- 
President  from  188S  to  1890.  He  was  preeminently  versatile,  an 
original  thinker,  a  ready  speaker,  an  author  and  frequent  con- 
tributor of  papers  and  technical  articles,  and  an  engineer  whose 
services  were  much  in  demand  in  a  consulting  capacity  or  as  an 
expert  in  patent  cases.  He 
was  a  regular  attendant  at 
the  Annual  and  Spring 
Meetings,  and  probably  con- 
tributed more  largely  to  thi' 
discussion  of  the  various 
papers  than  any  other  mem- 
ber, besides  being  the  au- 
thor of  no  less  than  12 
papers,  a  number  of  which 
were  noteworthy  contribu- 
tions to  engineering  knowl- 
edge. 

As  the  author  of  the  Jfe- 
chanieal  Engineers"  Pocket- 
Book  his  name  became 
known  among  engineers  the 
world  over,  and  through 
this  medium  he  rendered  au 
almost  incalculable  service 
to  the  engineering  profes- 
sion. For  many  years  Mr. 
Kent  had  followed  the  prac- 
tice of  clipping  and  filing 
data  on  engineering  subjects. 
and  this  material  was  made 
the  basis  of  the  first  edition 
of  his  book  in  189.5.  At 
that  time  practically  the 
only  American  engineering 
pocketbooks  were  T  r  a  u  t  - 
wine,  in  the  civil  engineering 
field,  and  Haswell.  largely 
mechanical,  but  dealing  with 
engineering  of  an  earlier 
day  when  rule-of-thumb 
rather  than  research  was  the 
main  reliance.  In  Kent's 
book  the  practice  was  fol- 
lowed of  summarizing  the 
data  and  giving  the  sources 
of  authority,  so  that  any  of 
the  subjects  could  be  inves- 
tigated further. 

William  Kent  was  bom  in  Philadelphia  on  Alarch  5,  1851.  He 
was  educated  in  the  schools  of  that  city,  and  later,  while  employed 
with  the  Jersey  City  Gas  Company,  he  attended  the  night  classes 
of  Cooper  Union  for  a  period  of  five  years.  He  then  became  con- 
nected with  the  blast  furnace  of  Cooper.  Hewitt  and  Company. 
Ringwood.  N.  J.,  where  he  remained  until  1874.  Becoming  con- 
vinced of  the  necessity  of  further  education,  he  entered  Stevens 
Institute  of  Technology,  first  as  a  special  student  in  chemistry, 
and  later,  at  the  instance  of  the  late  Dr.  Robert  H.  Thurston, 
enrolled  him.self  in  the  senior  year  class,  graduating  in  1876  with 
the  degree  of  mechanical  engineer.  During  his  senior  year  he 
engaged  upon  investigations  for  Dr.  Thurston  upon  the  alloys  of 
copper.  During  1884-188.5  he  was  president  of  the  Alumni  Asso- 
ciation of  the  Institute. 

From  1877  to  1879  he  was  editor  of  the  American  Manufacturer 
and  Iron  World  of  Pittsburgh,  resigning  to  become  superintend- 
ent of  the  open-hearth  plant  of  the  Schoenberger  Steel  Company. 
Leaving  the  steel  business  he  took  charge  of  the  Baljcock  and 
Wilcox  Company's  Pittsburgh  office,  later  being  transferred  to  the 
New  York  office.  While  with  this  company  he  made  numerous 
inventions  on   boilers,  furnaces   and   boiler   accessories.      In    1.887 


he  became  general  manager  of  the  Spring  Torsion  Balance  Scale 
Company  and  developed  the  methods  and  machinery  for  building 
this  highly  sensitive  scale. 

In  1S91  Mr.  Kent  began  the  practice  of  consulting  engineer 
and  in  1S95  became  associate  editor  of  Engineering  News,  a  con- 
nection continued  until  1903,  at  which  time  he  was  offered  and 
accepted  the  position  of  dean  of  mechanical  engineering  in  the 
L.  C.  Smith  College  of  Applied  Science  in  Syracuse  University. 
He  remained  at  Syracuse  until  1908,  when  he  became  general  man- 
ager of  the  Sandusky  Foundry  and  Machine  Company,  Sandusky, 
Ohio.  In  1910  he  resumed  his  consulting  engineering  practice  and 
at  the  same  time  became  contriliutiug  editor  to  Industrial  Engi- 
neering. 

Besides  his  Mechanical 
Engineers'  Pocket-Book,  Mr. 
Kent  was  .ilso  the  author  of 
Steam  Boiler  Economy.  In- 
vestigating an  Industry. 
Bookkeeping  and  Cost  Ac- 
counting for  Factories,  as 
well  as  papers  presented  be- 
fore the  numerous  technical 
societies  of  which  he  was  a 
member,  and  articles  con- 
trilnited  to  the  technical 
press.  He  was  a  lecturer  at 
many  colleges  and  technical 
schools,  including  Tale,  Cor- 
nell, University  of  Illinois. 
West  Virginia  University, 
Stevens  Institute,  Brooklyn. 
Franklin  and  Worcester 
Polytechnic  institutes,  and 
many  others. 

Mr.  Kent  was  regarded  as 
an  authority  on  steam-boiler 
practice  and  ou  shop  man- 
agement. He  was  an  earn- 
est advocate  of  the  princi- 
ples of  scientific  management 
as  enunciated  by  Frederick 
W.  Taylor  and  was  one  of 
the  charter  members  of  the 
Taylor  Society.  He  was 
also  an  inventor  and  de- 
signed the  wing-wall  furnace 
to  secure  complete  combus- 
tion where  there  was  not 
room  for  the  Dutch-oven 
furnace,  and  developed  a  gas 
producer  similar  to  the 
Dawson,  but  entirely  inde- 
pendently of  the  latter.  Sin- 
gularly, his  American  i>at- 
ents  and  the  English  Daw- 
son patents  were  issued  on 
the  same  day.  JIany  other  inventions  and  devices  are  to  his  credit. 
He  also  was  engaged  upon  numerous  investigations,  notably 
work  for  the  Babcock  and  Wilcox  Company  ou  high-volatih'  coals, 
for  the  New  York  Edison  Company  on  smoke  abatement,  and  in 
New  Jersey  with  regard  to  certain  water  rights.  lyatterly  he 
devoted  much  of  his  time  to  patent  cases  as  an  expert. 

Besides  his  membership  in  this  Society,  he  was  a  member  of  the 
American  Society  of  Heating  and  Ventilating  Engineers,  of  which 
he  was  president  in  190.5 :  American  Institute  of  Mining  Engi- 
neers :  Society  for  the  Promotion  of  Engineering  Education ; 
American  Association  for  the  Advancement  of  Science,  and  a 
number  of  others.  He  was  a  member  of  the  Power  Test  Com- 
mittee of  the  A.S.M.E.  In  1907  he  received  the  degree  of  Doctor 
of  Engineering  from  Syracuse  University.  He  is  survived  by  his 
wife,  one  daughter  and  two  son.s.  Robert  Thur.ston  Kent,  and 
I.ient,  Edward  R.  Kent.  U.  S.  A.,  both  engineers. 

A.  C.  BEESON 

A.  C.  Beeson  was  born  in  Salem.  Ohio,  on  February  2t>.  1845. 
He  was  educated  in  the  "  village  schoolhouse  "  there,  obtaining  in 
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additiou  a  fair  knowledge  of  mechanics  in  his  father's  machine 
sho]).  His  first  employment  was  at  Pitholo.  Pa.,  in  1SC5.  where 
he  engaged  successively  in  pumping  and  drilling  wells.  It  was 
not  until  1868  that  the  opportunity,  which  proved  to  lead  to  his 
life's  work,  came  to  him  when  he  was  engaged  as  ganger  by  the 
Titusville  Pipe  Co.  and  assigned  to  duty  in  the  Pleasautville  dis- 
trict. In  June  1870  he  entered  the  service  of  Yandergrift  &  For- 
man  and  constructed  a  pipe  line  from  White  Oak  Station,  now 
Trunkeyville,  to  Faguudas.  The  rapid  extension  of  the  oil  fields 
in  the  early  seventies  was  accompanied  by  unusual  activity  in 
pipe-line  construction  and  Mr.  Beesou  was  called  on  to  construct 
liipe  lines  in  districts  of  widely  separated  localities. 

When  Vaudergrift  &  For- 
mau  organized  the  Fairview 
Pipe  Line,  the  piping  system 
was  vastly  extended  under 
Mr.  Beesou's  direct  supervi- 
sion. He  remained  with  this 
company  and  its  successor, 
the  United  Pipe  Lines,  until 
1,885,  when  he  inirchased  and 
took  charge  of  a  natural-gas 
plant  in  the  lower-country 
oil  towns.  In  1889  he  dis- 
posed of  his  gas  interests 
and  returned  to  the  pipe-line 
industry  as  superintendent 
of  the  Western  &  Atlantic 
Pipe  Line  with  headquarters 
in  Pittsburgh.  He  was  ap- 
pointed superintendent  of 
the  Indiana  Pipe  Line  upon 
its  organization  in  1899  and 
later  vice-president,  which 
position  he  held  at  the  time 
he  was  taken  ill.  He  died 
on  September  10,  1918.  He 
became  an  associate-member 
of  the  Society  in  1914. 


W.  A.  BLONCK 

W.  A.  Blonck  was  born 
on  April  30,  1872,  in  Wrie- 
zeu.  Germany.  His  early 
education  he  obtained  in  the 
Real  G.ymnasium  of  Wrie- 
zen,  later  receiving  the  de- 
grees of  M.  E.  and  E.  E. 
from  Mittweida,  Saxony,  in 
1893. 

His  first  position  was  with 
the  Royal  Saxon  Railways, 
Dresden,  on  construction 
work  of  transmission  lines 
in  connection  with  a  three- 
phase  power  station  for  Drcslen  depots.  In  1894  he  was 
employed  by  Korting  Brothers,  Hanover,  (iermany,  to  design 
electric  machinery  and  apparatus,  and  the  following  j-ear  he  was 
connected  with  Siemens  and  Halske,  Magdeburu,  (Jermany,  on  the 
estimates  and  supervision  of  eonstniction  of  isolated  factory 
plants.  From  1896  to  1901  he  was  with  Ganz  &  Co.,  Budapest, 
Austria-Hungary,  working  on  estimates  and  supervision  of  con- 
struction of  steam  and  hydraulic  municipal  plants  in  Bulgaria, 
Hungary  and  Austria.  In  1901  he  came  to  the  L'nited  States 
and  for  about  a  year  was  with  the  Chicago  Edison  Co.,  Chicago, 
111.,  on  tile  preliminary  work  of  the  design  of  the  large  Fisk 
Street  power  plant.  From  1903  to  1904  he  was  as.sociated  with 
the  Arnold  Electric  Power  Station  Co.,  Chicago,  when  he  be- 
came electrical  engineer  in  charge  of  construction  and  operation 
for  the  Chicago  and  Milwaukee  Electric  Railroad  Co.  The  years 
from  1905  to  1912  he  had  consulting  oftires  in  Chicago  where  he 
specialized  on  reports,  design  and  construction  of  railway,  light 
and  industrial  plants.  In  1912  he  became  president  of  the  W.  A. 
Blonck  Co.,  Inc.,  Chicago,  which  position  he  occupied  at  the  time 
of  his  death.  January  14.  1918. 

Mr.  Blonck  was  particularly  interested  in  the  development  of 
the  boiler  efficiency  meter  and  upon  his  submitting  his  investiga- 
tions and  tests   in   that   connection    to  The  Franklin   Institute,   re- 
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ceived  a  Certificate  of  Merit  for  establishing  graphically  the  zero 
method  of  best  boiler  efficiency.  He  also  conducted  special  in- 
vestigations of  boiler-furnace  operation  and  definite  methods  of 
doing  away  with  guesswork  in  the  fire  room.  He  became  a  mem- 
ber of  the  Society  in  191t). 


ROBERT  MUNN  DIXON 

A  Tribute  by  The  Secretary 

Robert  M.  Dixon,  for  34  years  a  member  of  The  American  Society 
of  Mechanical  Engineers  and  the  chairman  of  its  Finance  Commit- 
tee, died  suddenly  at  his 
home  at  East  Orange,  N.  J., 
on  October  17,  1918.  His 
death  came  as  a  great  shock 
to  his  many  friends,  as  he 
had  been  at  business  regular- 
ly and  apareutly  had  been  in 
his  accustomed  health  and 
had  attended  to  his  affairs 
with  his  usual  energy  and 
attention  to  their  many  de- 
tails n|i  to  the  very  date  of 
his  passing  away. 

It  has  been  the  writer's 
privilege,  as  Secretary  of  this 
Society,  to  be  intimately  as- 
sociated with  Mr.  Dixon  in 
relation  to  its  numerovis  ac- 
tivities where  his  sound 
judgment  and  constructive 
suggestions  were  not  only 
helpful,  but  of  the  greatest 
intrinsic  value. 

His  interest  in  the  Society 
as  an  organization  was  deep- 
seated  and  very  real,  and  it 
would  be  impossible  to  give 
an  adequate  appreciation  of 
the  service  which  he  ren- 
dered. He  served  on  the 
Finance  Committee  for  ten 
years,  for  over  eight  years 
as  chairman.  During  this 
period,  the  income  of  the 
Society  was  nearly  doubled ; 
the  indebtedness  occasioned 
by  the  acceptance  of  the  Car- 
negie gift  of  the  Engineering 
Building,  nearly  .$1(X),000, 
was  paid  off  and  the  cash 
surplus  of  the  Society 
brought  up  to  an  excess  of 
$100,000. 

It  was  a  part  of  Mr. 
Dixon's  financial  policy  and  direction  that  in  so  responsible 
and  important  a  work  as  the  Society  is  undertaking,  it  should 
accumulate  as  an  essential  part  of  that  responsibility  a 
sufficient  cash  surplus  to  provide  for  unforeseen  and  unprovided- 
for  expenses  of  administration  (as  publications,  meetings, 
etc.)  .so  that  their  future  would  be  assured  beyond  any  possible 
doubt. 

The  Society  is  one-fourth  owner  and  administrator  of  real  estate 
worth  $2,500,000,  besides  the  publisher  of  its  annual  volume  of 
Transaction.s  and  the  monthly  .Tournal,  costing  annually 
$100,000. 

In  this  capacity  as  chairman  of  the  Finance  Committee,  Mr. 
Dixon  was  a  most  faithful  attendant  upon  the  meetings  of  the 
Council,  invariably  contributing  the  broadest  concept  of  the 
Society's  duties  and  recognizing  that  the  technical  and  even  the 
ethical  success  of  the  Society  is  to  a  large  degree  dependent  upon 
a  sound  financial  administration. 

The  bringing  up,  therefore,  of  the  Society  (torn  a  position  of 
le.sser  importance  relatively,  both  in  its  membershi])  and  in  its 
financial  standing,  to  that  of  the  sister  professional  societies,  to 
that  of  one  of  the  leading  professional  societies  of  the  United 
States,  is  a  work  deserving  of  the  highest  praise,  and  to  its  suciess 
Mr.   Dixon  contributed  conspicuously. 
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Koboi-t  M.  Dixou  WHS  boru  at  East  Orange,  N.  J.,  September  19, 
1860,  iu  the  house  where  he  lived  at  the  time  of  his  death.  He 
was  educated  iu  the  public  schools  and  graduated  from  Stevens  In- 
stitute of  Technology  in  the  class  of  ISSl,  with  the  degree  of  M.  E. 
Subsequently,  he  took  a  great  deal  of  interest  in  the  affairs  of  the 
Institute,  was  elected  president  of  the  Alumni  Association  for 
the  period  1898-1899,  and  was  an  alumni  trustee  from  1890  to 
1893. 

His  engineering  work  began  with  the  Delaware  Bridge  Company, 
of  Trenton,  N.  J.,  where  he  was  employed  for  two  years  until  March 
1883,  when  he  was  made  assistant  engineer  of  the  Pintsch  Lighting 
Company,  which  was  merged  with  the  Safety  Car  Heating  and 
Lighting  Company  in  1887,  with  Mr.  Dixon  as  chief  engineer.  He 
was  elected  vice-president  of  the  Safety  Car  Heating  and  Lighting 
Company,  January  15,  1902,  and  was  made  president  of  the  com- 
pany in  May  1907,  which  office  he  was  holding  at  the  time  of 
his  death. 

Mr.  Dixon  spent  the  greater  part  of  his  life  in  the  field  of  rail- 
way-car heating  and  lighting,  and  was  identified  with  the  early  ap- 
plication of  steam  from  the  locomotive  for  heating  railway  passen- 
ger cars  and  with  the  development  of  gas  and  electricity  for  light- 
ing railway  cars.  He  was  also  active  in  the  field  of  harbor  and 
coast  lighting. 

He  was  elected  on  the  Board  of  Trustees  of  the  United  Engineer- 
ing Society,  as  representative  of  this  Society,  December  1917,  and 
was  also  member  of  the  Finance  Committee  of  the  United  Engi- 
neering Societ.v. 

Mr.  Dixon  gave  a  great  deal  of  attention  to  railroad  matters  and 
•was  active  as  an  executive  officer  of  the  New  York  Railroad  Club 
iErom  its  earliest  days  as  a  club  of  railroad  men.  He  served  as 
treasurer  of  the  club  from  1903  to  the  time  of  his  death.  He  was 
formerly  chairman  of  the  finance  committee  of  the  club,  and  was 
a  member  of  its  executive  committee  for  3.5  years. 


WILLIAM  J.  KEEP 

William  J.  Keep,  for  many  years  consulting  engineer  for  the 
Michigan  Stove  Co.,  Detroit,  and  one  of  the  best-known  writers 
of  the  country  on  foundry  topics,  died  on  September  30  following 
an  accident,  when  he  was  knocked  to  the  pavement  by  a  street  car 
and  sustained  fatal  injuries. 

Mr.  Keep  w^is  boru  in  June.  1842,  in  Oberlin,  Ohio.  He  at- 
tended Oberlin  College  for  his  freshman  and  sophomore  years  and 
was  graduated  from  Union  College,  Schenectady,  N.  Y.,  in  1865, 
with  the  degree  of  civil  engineer.  He  served  an  apprenticeship 
with  the  Globe  Iron  Works,  Cleveland,  and  obtaioed  his  shop 
experience  with  Fuller,  Warren  &  Co.,  Troy,  N.  Y.  Prom  1865 
to  1868  he  was  employed  by  Hubbell  &  Brothers.  Buffalo  stove 
manufacturers,  when  he  became  associated  again  with  Fuller, 
Warren  &  Co.  and  was  with  them  for  about  eight  years.  During 
the  years  of  1S72  to  1877  he  delivered  a  course  of  lectures  to 
the  senior  class  of  Rensselaer  Polytechnic  Institute.     From  1875  to 


1884  he  manufactured  stoves  on  his  own  account  in  the  city  of  Troy. 

In  1902  his  treatise  on  Cast  Iron  was  published,  which  is  the  best 

known   of   his   writings.      In   1885   Mr.    Keep   brought   out   some 

results   of  his   studies  of   the   relation   between   the   shrinkage   of 


William    J.    Keep 

cast  iron  and  the  composition  of  a  fouudry  mixture.  Later  he 
devised  a  method  and  apparatus  known  as  "  Keep's  Test  "  which 
he  later  named  "  Mechanical  Analysis."  for  the  determination 
of  shrinkage  in  cast  iron,  and  iu  this  way  to  regulate  the  cupola 
mixture.  For  this  purpose  he  used  a  V2-iii.  test  bar.  He  elaborated 
his  method  of  testing  after  making  many  thousands  of  tests  in  the 
investigation  of  the  relation  between  the  chemical  analysis  of  cast 
iron  and  its  physical  properties,  and  the  results  were  embodied  in 
his  writings. 

Mr.  Keep  became  a  member  of  our  Society  in  1893  and  from 
1903  to  1905  was  vice-president.  He  was  also  a  member  of  the 
American  Institute  of  Mining  Engineers,  the  (British)  Iron  and 
Steel  Institute,  the  International  Association  for  Testing  Ma- 
terials, the  American  Foundrymen's  Association,  the  American 
Association  for  the  Advancement  of  Science,  the  Detroit  Engineer- 
ing Society  (Past-President),  houorar.v  member  of  the  Rensselaer 
Society  of  Engineers,  and  The  Franklin  Institute. 


ROLL  OF   HONOR 


DIED  IN  THE  SERVICE 

Waller  Antosch,  Chief  Machinist,  U.  S.  S,  Westbridge, 
U.  S.  Navy. 

Arthur  H.  Surges,  Sergeant,  23d  Engineers,  U.  S. 
Army,   American   Expeditionary   Forces,   France. 

William  R.  King,  Major,  Ordnance  Department,  U,  S. 
Army,   Aberdeen  Proving   Ground,   Md. 


The  follon-inn  list  of  those  i»  the  Service  is  wmlr  «/>  uf  the 
names  of  members  of  the  Society  sent  in  during  the  month  of 
October.  The  number  of  stars  in  the  service  flag  is  note  over 
1100. 

Abbott,   Edwaed  R.,  Captain,   Chemical   Warfare   Service,   U.   S. 

Army. 
Armstrong,   Walter  J.,   Captain,   Ordnance   Department,   U.   S. 

Army. 


Babnaby,  Ralph  S.,  Ensign,  U.  S.  Navy,  Inspection  Division  of 
Naval  Flying  Corps. 

Benson,  Carl  N.,  Machinist.  Second  Class,  U.  S.  Navy,  assigned 
to  U.  S.  S.  Montelair. 

Buckingham,  J.  E.  E.,  First  Lieutenant.  Engineers  Corps,  U.  S. 
Army,  assigned  to  Co.  7,  Engineer  Officers'  Training  School, 
Camp  Humphreys,  Va. 

Bunker,  W.  D..  Captain,  Engineers'  Corps.  U.  S.  Army. 

Cha.vce.  T.  M.,  Major,  Chemical  Warfare  Section,  U.  S.  Army, 
assigned  to  Edgewood  Arsenal,  Md. 

Clark,  Albert  J.,  Main  Ship  Cr  21,  Naval  Aviation  Detachment, 
Cambridge,  Mass. 

Coldwell,  C.  B.,  Second  Lieutenant,  Ordnauce  Department,  U.  S. 
Army. 

CoTTMAN,  Lewis  W.,  Major,  Gas  Defense  Division  Chemical  War- 
fare Service,  U.  S.  Army. 

Dagavabian,  Nisiian  a..  Chief  Machinist's  Mate,  U.  S.  Steam 
Engineering  School,  U.  S.  Navy ;  assigned  to  Stevens  Insti- 
tute, Hoboken,  N.  J. 

Danforth,  T.  D^vight,  Second  Lieutenant,  Field  Artillery,  U.  S. 
Arm.v. 
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Demokest.  William  J..  Captain,  Ui-dnaucc  Deparlmeut.  U.  S. 
Army. 

EvEBETT,  UiiESTEK  M.,  Captain,  Sanitary  Corps,  U.  S.  Army,  Fort 
Oglethorpe,  (ia. 

Fell,  Hugh  P.,  F^irst  IJeuteuaut,  Compauy  U,  Second  Battalion, 
37th  Engineers.  American  Expeditionai-y  Forces,  France. 

FoGLER.  B.  B.,  Ma.ior,  Mechanical  Research  and  Development  Sec- 
tion. Chemical  Warfare  Service,  U.  S,  Army,  assigned  to 
Washington.  D,  C. 

Fuller,  Uay  W.,  Major,  (tidnauce  Department,  U.  S.  Army. 

Geddis,  RoiiERT  H.,  Corporal,  16th  Company,  152d  Depot  Brigade, 
Camp  Uiiton.  N.  Y, 

GoALWiN,  Harry  A.,  Enlisted  Medical  Corps,  U.  S.  Army. 

Hanson,  J.  J.,  First  Lieutenant,  Inspection  Division,  Ordnance 
Department,  U.  S.  Army,  assigned  to  Minneapolis  Steel  &  Ma- 
chinery Co.,  Minneapolis,  Minn. 

HiLl.,  Georce  F.,  Captain,  Oi'dnance  Department,  Chemical  War- 
fare Section,  U.  S.  Army. 

Jackson,  F.  Raymond,  Chief  Machinist's  Mate,  V.  S.  Navy, 
Candidate  Steam  Engineers'  School  for  Officers,  Stevens  In- 
stitute  of   Technology,   Hoboken,    N.   J. 

JUDSON,  CVEUS  F.,  Captain,  Ordnance  Department  U,  S.  Army, 
assigned  to  Camp  Logan.  Houston,  Te.x. 

Karmazin,  John,  Captain,  Military  Intelligence  Division,  (gen- 
eral  Staff,  Ij.   S.  Army. 

Kiefee,  Paul  J.,  Ensign,  U.  S.  Navy.  II.  S.  Navy  Steam  En- 
gineering School.  Hoboken,  N.  .1. 

Lacy%  Robert,  First  Lieutenant,  Company  I,  Engineer  Officers' 
Training  School,   Camp  Humphreys,  Va. 

Leh,  C.  F.,  Candidate,  Engineer  Officers'  Training  Camp,  Camp 
Humphreys,  Ya. 

Lincoln,  C.  W.,  Private,  Co,  E,  od  Regiment  Air  Service 
Mechanics'  School,  St.  Paul,  Minn. 

Lockett,  Kenneth.  Captain.  Engineers,  U.  S.  Army. 

Lucre,  Charles  E..  Lieutenant-Commander,  U,  S.  Navy. 

LuNDGREN,  Edwin,  Coast  Artillery,  U.  S.  Army,  assigned  to 
Fort  Monroe,  Ya. 

LuNDQUiST,  Joseph  M.,  Private,  U.  S.  Infantry,  assigned  to 
Camp  McArthur,  Tex. 

McAedell,  Wesley',  Private,  Ordnance  Student  <.)fficer  Training 
School,  Erie  Proving  Grounds,  Port  Clinton,  O. 

MclNTOSH,  Samuel  F,,  Captain,  Ordnance  Department,  U.  S. 
Army. 

McMtjrtry',  Alden  L.,  Major,  War  Plans  Divi.siou,  (general  Staff, 
U.  S.  Army. 

Mitchell,  George  L.,  Private,  Intelligence  Section.  American  Ex- 
peditionary  Forces.  France. 

MuiR.  Leonard  S.,  Second  Lieutenant,  Air  Service  Aeronau- 
tics, U.  S.  Army,  assigned  to  Wilbur  Wright  Field,  Dayton,  O. 

MuLLERGREN,  ARTHUR  L..  Lieutenant,  Quartermaster  Department, 
U.  S.  Army,  Camp  Funston,  Kan. 

MuNSON.  Charles  C,  First  Lieutenant,  Air  Service,  Aircraft 
Production,  U.  S.  Army. 

O'Rourke,  F.  W..  Private.  Enlisted  Ordnance  Corps.  U.  S.  Army, 
assigned  to  Ordnance  School  of  Explosives  Manufacture. 
Columbia  Univei-sity,  New  York 

Peacock,  Howard  G..  Private.  3rd  Chemical  Battalion,  U.  S. 
Army,  Edgewood  Arsenal,  Edgewood,  Md. 

Porter,  L,  L.,  Ensign,  U.  S.  Navy. 

Price,  A,  M..  Captain.  Ordnance  Department,  U.  S.  Army. 

Roe,  J.  W.,  Major,  Air  Service,  Aircraft  Production,  U.  S.  Army. 

Shirley,  Harvey  J..  Machinist's  Mate.  2nd  class.  V.  S.  Navy  ; 
attached  to  Student  Army  Training  Corps.  Navy  Section.  Cin- 
cinnati, O. 

Slaughter,  W^  B.,  Jr.,  Master  F;;nginei'r.  U.  S.  Army.  Search- 
light Depot,  American  Expeditionary  Forces.  France. 

Smith,  Cameron  O,,  Major,  Ordnance  Department,  U.  S.  Array  ; 
assigned  to  the  New  York  District  Ordnance  Office. 

Smith,  Harry  R.,  Candidate,  30th  Trench  Battery,  Field  Artillery 
Corps  Officers'  Training   School,   Camp  Zachary   Taylor,  Ky. 

Spofford,  Harry  H.  R.,  Ensign,  V.  S.  Navy;  assigned  to  U.  S.S. 
Mcrcurii. 

Stanton,  R.  B.,  Jr„  First  Lieutenant,  Student.  Company  5,  En- 
gineer Officers'  Training   School,  Camp  Humphreys,  Va. 

Stinson,  Karl  W.,  Second  Lieutenant,  School  of  Military 
Aeronautics,  U.  S,  Army,  assigned  to  Princeton  University, 
N,  J. 

Sttjbee,  A.,  First  Lieutenant.  Signal  Corps.  U.   S,  Army. 


Tiiayeh,  Paul  \V.,  Priv.\te,  Co.  D,  Fii-sl  Replacement  Ri'ginient 
Engineers.    Washington   Barracks,   Washington,   D,   C. 

TUBNIUILL,  i\I.  J.,  First  Lieutenant,  Engineers'  Corps,  U,  S.  Army. 

Walker,  Charles  A.,  Second  Lieutenant,  R.  E.,  British  Ex- 
peditionary   Forces,    France. 

Whitcraft,  Arthur.  Captain,  Ordnance  Department,  I'.  S.  .\iiny. 

White,  Edward  F.,  Ijieutenant,  II.  S.  Navy. 


Women's  Auxiliary  of  tht;  A.  S.  M.  E. 

The  Women's  Auxiliary  of  the  Society,  cooperating  with  the 
Council  of  Organizations  for  War  Service,  offers  opportu- 
nities for  service  in  the  centers  established  by  the  Section  on 
Aliens,  listed  below.  The  officers  of  the  Au.xiliary  hope  to 
interest  an  increasing  number  of  women  through  the  two 
thousand  members  residing  in  the  Metroj^olitan  District  and 
further  information  may  be  secured  from  the  chairman  of 
the  Au.xiliary,  Mrs.  Charles  Ethan  Davis,  885  West  End  Ave- 
nue, New  York,  N.  Y. ;  telephone  Academy  3167. 

In  New  York  City :  Arnold  Toynbee  House,  .331  East  Broad- 
way ;  Music  School  Settlement,  55  East  Third  St.  ;  Emanuel 
Brotherhood.  30!)  East  Sixth  St. ;  Public  School  No.  74,  220  East 
Sixty-third   St. 

In  Brooklyn  :  Brownsville  Library,  Glenmore  Ave.  and  Watkins 
St. ;  Brownsville  Children's  Library,  Stone  and  Dumont  Aves. ; 
Bushwick  Library,  Bushwick  Ave.  and  Seigel  St.  :  De  Kalb 
Library,  Bushwick  and  De  Kalb  Aves. ;  East  Library,  Arlington 
Ave,  and  Warwick  St.  ;  Eastern  Parkway  Library,  Eastern  Park- 
way and  Schenectady  Ave. ;  Greeupoint  Library,  Norman  Ave, 
and  Leonard  St. ;  Kings  Highway  Library,  1608  Kings  Highway  ; 
Leonard  Library,  Devoe  and  Leonard  Sts. ;  Ridgewood  Library, 
496  Knickerbocker  Ave.  ;  Saratoga  Library.  Hopkinson  Ave.  and 
Macon  St. ;  South  Library,  Fourth  Ave,  and  Fifty-first  St. :  Wil- 
liamsburgh  Library,  Division  and  Marcy  Aves.  ;  Winthrop  Library, 
North  Henry   St.  and  Engert  Ave. 

Assistants  are  also  desired  for  other  branches  of  the  Coun- 
cil's work,  such  as  War  Camp  Commimity  Service  centers, 
baby-saving  campaigns,  etc.  Details  may  be  obtained  from 
Miss  Bernays  at  the  Council's  headquarters,  18  West  Thirty- 
fourth  Street,  New  York,  N.  Y. ;  telephone  Knickerbocker  3(55. 


At  the  Engineer  Otficers'  Training  School 

A  member  of  the  Society  who  is  in  touch  with  the  require- 
ments of  the  olticers'  training  schools  offers  the  following  sug- 
gestions for  prospective  applicants : 

To  those  of  our  membership  who  are  contemplating  applying  for 
engineer  officers'  commissions,  a  few  notes  on  their  status  while  in 
training  will  be  instructive. 

The  embyro  officer  receives  from  the  Adjutant-General  a  tele- 
gram appointing  him  a  commissioned  soldier,  whereupon  he  puts 
a  snug-tittiug  uniform  decorated  with  bars  or  oak  leaves  and  castles, 
and  proceeds  to  Camp  A.  A.  Humphreys.  Virginia,  chest  well 
puffed  out. 

After  reporting  at  the  E.  O.  T.  S.  headquarters  he  becomes  rapid- 
ly disillusioned  as  to  his  importance,  and  finds  before  nightfall  that 
so  far  as  the  camp  is  concerned  he  is  just  a  buck  private.  For  the 
first  four  weeks  he  will  receive  daily  about  seven  hours'  infantry 
drill  instruction,  which  will  include  the  manual  of  arms,  pack  drill, 
bayonet  drill,  tent  pitching,  guard,  outpost  and  reconnaisance 
duties.  The  rest  of  the  cour.se  will  be  occupied  with  military  engi- 
neering, such  as  bridges,  pontoons,  trench  and  dugout  building, 
demolitions,  military  law,  field  service  regulations,  administrations. 

The  student  officer  will  then  take  his  turn  at  acting  as  com- 
mander or  other  officer. 

The  important  point  which  all  students  should  grasp  at  once  is 
this:  Their  ability  as  engineers  is  not  questioned  and  it  is  taken 
for  granted  that  they  are  really  capable  ;  but  what  the  army  needs 
is  soldiers,  and  it  is  the  duty  of  the  commanding  officer  in  charge 
of  the  training  school,  and  hi.s  as,sistant  instructors,  to  make  the 
men  into  .soldiers.  This  means  discipline,  knowledge  of  warfare 
and,  in  the  case  of  officers,  the  ability  and  personality  to  be  in 
i-onnnand  of  men. 


LIBRARY  NOTES  AND   BOOK   REVIEWS 


J^  EVIEWS  of  books  of  special  importance  to  mschanical  engineers  by  members  of  the  Society  and 
■*■  *-  those  particularly  qualified,  brief  descriptivf  notes  of  accessions  to  the  Library  of  the  United 
Engineering  Society,  items  of  interest  relating  to  the  Library's  activities,  etc. 


Concrete  Stone  Maxufacture.  By  Harvey  Whipple.  Cou- 
crete-Cement  Age  Publishing  Co.,  Detroit,  1918.  Cloth,  5x7 
in.,  318  pp..  82  iUus.,  104  pi.     $1.50. 

A  textbook  for  manufacturers  of  factory-made  concrete 
units,  based  on  the  practice  of  various  successful  enterprises. 
Discusses  plant  layout,  operation,  methods,  materials,  finish- 
ing;, building  regulations,  tests,  etc. 

French-English  and  Esgi-isii-French  Dictionary  of  Aviation. 
By  Kobert  Morris  Pierce.  N.  Y.  I.iingiiagi's  Publishing  Co.. 
New  York,  1918.     Paper,  4x7  in.,  12  pp.     $0.60. 

A  brief  bilingual  dictionary  of  words  and  phrases,  with  the 
pronunciation  carefully  indicated. 

Guide  to  the  Use  of  United  States  Government  Publicatio.ns. 
By  Edith  E.  Clarke.  The  Boston  Book  Co..  Boston.  191 S. 
Cloth.  0  .\  9  in..  308  pp.     $2.50. 

A  guide  to  the  history,  use,  cataloguing  and  classification  of 
United  States  government  publications.  Written  primarily 
for  librarians  and  library  workers,  it  is  broad  enough  in  sco|)e 
to  serve  as  a  laboratory  manual  for  all  who  use  the  government 
publications  inside  libraries  and  out.  Contains  four  bibli- 
ographies dealing  with  different  phases  of  the  subject. 

Handbook  of  Mechanical  and  Electrical  Cost  Data.  Giving 
Shipping  Weights,  Capacities,  Outputs  and  Net  Prices  of 
Machines  and  Apparatus,  and  Detailed  Costs  of  Installation, 
JIaintenance.  Depreciation  and  Operation,  together  with  Many 
Principles  and  Data  Relating  to  Engineering  Economics.  By 
Halbert  P.  Gilette  and  Richard  T.  Dana.  First  Edition.  Mc- 
Ciraw-Hill  Book  Co.,  Inc..  New  York.  1918.  Flexible  Cloth, 
5x7  in.,  1734  pp.,  illus.  tables.     $6. 

This  handbook  is  similar  in  method  to  the  authors'  two  pre- 
vious handbooks  covering  costs  in  the  field  of  civil  engineering 
and  can  be  used  to  supplement  them.     It   is  almost  entirely 


devoted  to  purely  electrical  and  mechanical  subjects.  Chap- 
ters on  general  economic  principles,  depreciation,  repairs  and 
renewals  are  included. 

Condensed  Catalogues  of  Mechanical  Equipment.  With  Me- 
chanical Equipment  Directory.  Standardization  Work  of  the 
■Society.  List  of  Transactions  Papers,  and  Engineering  Data 
are  included.  Eighth  annual  volume,  October  1918.  N.  Y.. 
The  American  Society  of  Mechanical  Engineers.  Cloth.  6 
X  9  in..  812  pp.,  illus. 

This  edition  of  Condensed  Catalogues  has  been  enlarged  by 
approximately  thirty  per  cent.  Four  hundred  and  fifteen  firms 
are  represented  by  publication  of  catalogue  data  constituting 
a  gain  of  nearly  100  firms  as  compared  with  the  1917  volume. 
The  general  directory  of  mechanical  equipment  has  also  been 
expanded  to  include  over  3700  firms,  classified  under  more  than 
2700  topics,  and  the  directory  of  consulting  engineers  has  been 
enlarged  and  improved.  A  subject  list  of  the  papers  that  have 
ajjpeared  in  the  thirty-nine  volumes  of  the  Transactions  of  the 
Society  is  included,  together  with  a  selection  of  engineering 
data  from  the  Journal  of  1917  and  a  summary  of  the  Society's 
work  on  engineering  standards.  The  volume  is  designed  to  be 
a  primary  reference  work  for  buyers  and  users  of  mechanical 
equipment,  giving  the  engineers  specific  data  to  assist  in  the 
selection  of  suitable  machinery  for  various  purposes. 

Modern  Navigation  by  Sumner-St.  Hii.aire  Methods  The  First 
Published  Work  Devoted  Exclusively  to  the  Elucidation  of  This 
Subject.  Now  So  Generally  Used  in  the  U.  S.  Navy.  By  Frank 
Seymour  Hastings.  Appleton  &  Co.,  New  York,  1918.  Cloth, 
4  X  ()  in..  S4  pp.     $0.75. 

Presents  the  methods  used  in  the  Navy  in  an  elementary' 
form.  Contains  the  merchant-marine  method,  the  Sumner 
method  and  the  Marcq  St.  Hilaire  method.  Intended  as  a 
supplement  to  the  authors'  Navigation — A  Short  Course. 


PERSONALS 


/N  these  columns   are   inserted   items  concerning  members  of  the  Society  and  their  professional 
activities.     Members   are   always   interested   in    the   doings   of    their   felloiv-members,   and    the 
Society  welcomes  notes  from   members  and  concerning  members  for  insertion  in  this  section.    All 
communications  of  personal  notes  should  be  addressed  to  the  Secretary,  and  items  should  be  re- 
ceived by  November  15  in  order  to  appear  in  the  December  issue. 


CHANGES  OF  POSITION 

Ralph  E.  Carpenter  has  assumed  the  duties 
of  director  ot  service  with  the  .\luminum  Cast- 
ings Company,  Cleveland,  O.  He  was  formerly 
associated  with  The  Taft-Peirce  Manufacturing 
Company,  Woonsocket,  R.  I.,  in  the  capacity 
of  sales  manager. 

William  T.  Waters,  formerly  connected 
with  the  Illiuois  Central  Railroad,  Chicago, 
111.,  as  mechanical  inspector,  has  become  asso- 
ciated with  Kehm  Brothers  Compau.v.  Chicago, 
111.,  and  is  now  in  charge  of  their  contract  for 
power  and  process  piping  at  the  U.  S.  Nitrate 
Plant,  No.  3,  Toledo,  O. 

RoBKRT  I.  Clegg  has  been  appointed  New 
England  editor  of  The  Iron  Age.  He  was,  until 
recently,  vice-president  of  the  Gardner  Print- 
ing Company,  Cleveland.   O. 


ping  Board  as  supervising  engineer  in  charge 
of  the  training  of  chief  engineers  tor  turbine- 
driven  ships,  with  headquarters  at  17.^  Milk 
Street,  Boston,  Mass. 

Louis  J.  Seckels  of  the  United  Filters  Cor- 
poration, San  Francisco,  Cal.,  has  accepted  the 
position  of  assistant  engineer  with  the  Oregon 
Short  Line  Railroad  Companv.  Salt  Lake  City. 
Utah. 

B.  N.  B.iTEs.  .IR..  assistant  professor  of 
mechanical  engineering.  Pennsylvania  State 
College,  State  College,  Pa.,  has  become  associ- 
ated with  the  office  of  Grain  Standardization, 
Bureau  of  Markets,   Washington,   D.  C. 

Clifford  Lee,  formerly  mechanical  engineer, 
India  Rubber  Company,  New  Brunswick,  N.  J., 
has  become  affiliated  with  the  Hercules  Powder 
Company,  Nitro,  West  Va. 


D.wiD  A.  Chapman,  formerly  vice-president  Frank  C.  Spencer,  until  recently  efficiency 
of  the  Dangel  Company  and  the  Touraine  Com-  engineer.  Western  Electric  Company,  Chicago, 
pany   of  Boston,    is   now    with    the   U.    S.    Ship-     lU..    is    now    connected   with    The    Colt    Patent 
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Fire  Arms  Company,  Hartford.  Conn.,  in  the 
capacity  of  superintendent  of  the  Browning 
Gun   Department. 

Stanwood  W.  SPAiiROW  has  left  the  employ 
ot  the  Robert  T.  Pollock  Company,  Boston, 
Mass.,  to  become  associate  engineer  at  the  Bu- 
reau of  Standards.  Washington.  D.  C,  in 
charge  of  the  work  in  the  altitude  laboratory. 

W,  Van  .\lan  Clark,  until  recently  engineer 
of  plants.  Tuco  Products  Corporation,  Chicago, 
111.,  has  entered  the  employ  of  the  U.  S.  Ship- 
ping Board,  Emergency  Fleet  Corporation, 
Philadelphia,    Pa. 

William  H.  Gripfith.s,  leading  designer, 
Departjnent  29.  Pratt  and  Whitney  Company, 
Hartf<»rd.  Conn.,  has  accepted  a  position  with 
the  Remington  -\rms  Union  Metallic  Cartridge 
Company.  Bridgeport.  Conn. 

R.  Renton  Hind  has  become  affiliated  with 
the  Pacific  Commercial  Company,  Manila,  P.  I. 
He  was  formerly  connected  with"  the  Honolulu 
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Iron    Works    Company,    Honolulu,     Hawaii,    in 
the  capacity  of  consulting  sugar-liouse  engineer. 

Aluert  Whatmore  lias  been  appointed  chief 
engineer,  Erith  Oil  Works,  Ltd.,  Eritli,  Kent, 
England.  He  was  formei-ly  chief  assistant 
engineer.  The  Olympia  Oil  and  Colve  Company, 
Ltd.,  Selby.  Yorli,  England. 

Vincent  C.  George,  formerly  instructor, 
Pennsylvania  State  College,  State  College,  Pa., 
has  been  associated  with  the  Engineering  Ex- 
tension Division,  University  of  Wisconsin, 
Madison,  Wis. 

William  L.  Doten,  formerly  mechanical 
engineer  with  The  Lamson  Company,  Boston. 
Mass.,  has  assumed  similar  duties  with  tin- 
Sturtevant  Mill  Company,,  Dorchester.  Mass. 

J.  W.  Brussel,  until  recently  supervisor  of 
machining  .at  the  Dayton  Engineering  and 
Laboratories  Company,  has  accepted  the  posi- 
tion of  superintendent  with  the  Wright-Martin 
Aircraft  Corporation,  Long  Island  Cit.v,  N.  Y. 

Edwin  F.  Church,  Jr.,  formerly  professor 
of  machine  design.  West  Virginia  University, 
Morgantown,  W.  Va.,  has  assumed  the  duties 
of  professor  of  mechanical  engineering,  Broolv- 
lyn  Polytechnic  Institute,  Brooklyn,  N.  Y. 

IR.\  B.  Dole,  until  recently  connected  witli 
the  Federal  Creosoting  Company,  Bound  Brook, 
N.  J.,  in  the  capacity  of  agent,  has  become 
affiliated  with  the  .\morican  Creosoting  Com- 
pany, of  Hugo.  Okla. 

William  Mtlherox,  until  recently  associ- 
ated with  Westinghouse,  Church,  Kerr  and 
Company,  New  York,  has  become  connected 
with  the  Chester  Shipbuilding  Company,  Ltd., 
Philadelphia.  Pa. 

Roy  B.  Fehr  has  resigned  his  position  as 
assistant  professor  of  mechanical  engineering 
at  Pennsylvania  State  College.  State  College, 
Pa.,  to  become  assistant  physicist  for  the  Re- 
cording and  Computing  Machine  Company, 
Dayton,  Ohio. 

M.  R.  Walton,  formerly  works  manager  of 
the  Pennsylvania  Salt  Manufacturing  Company, 
Natrona,  Pa.,  is  now  employed  as  mechanical 
engineer  with  the  Firestone  Steel  Products 
Company,  Akron,  Ohio. 

George  '  M.  Kbenan  has  become  identified 
with  the  Lehigh  Navigation  Electric  Company. 
Allentown.  Pa.  He  was  formerly  connected 
with  the  Little  Rock  Railw.iy  and  Electric 
Company,  Little  Itock.  Ark.,  in  the  capacity  of 
chief  engineer. 

C.  A.  UoLDEiDGE,  formerly  factory  manager 
»f  the  Metalwood  Manufacturing  Company,   of 


Uetroit,  Mlcli.,  has  assumed  the  duties  of 
mechanical  superintendent  of  the  Chalkis  Man- 
ufacturing Company,  Detroit,  Mich.,  who  are 
making  3-ln.  anti-aircraft  guns  for  the  United 
States  Government. 

OnARLEK  L.  Fbedebick,  formerly  vice-presi- 
dent and  general  manager  of  the  Passaic  Metal 
Ware  Company,  Passaic,  N.  J.,  has  assumed 
the  duties  of  general  mamiger  of  the  Thurlow 
Steel  Works,  Chester,  Pa.  Mr.  Frederick  has 
recently  had  his  Christian  name  changed,  by 
order  of  tlie  court,  from  Karl  to  Charles. 

Andrew  Westwater  has  resigned  his  posi- 
tion as  chief  engineer  of  the  G.  M.  Standiler 
Construction  Company,  Vancouver,  Wash.,  and 
has  opened  an  office  at  Seattle,  Wash.,  as  con- 
faulting  marine  engineer  and  naval  architect. 
Mr.  Westwater  has  been  appointed  consulting 
marine  engineer  and  Paciho  Coast  Representa- 
tive of  the  General  Ordnance  Company,  Den- 
ver, Colo.,  which  Is  now  using  Its  shops  for 
building  marine  engines  and  auxiliary  machin- 
ery for  marine  service. 

Frank  H,  Crockard,  late  president  of  the 
Nova  Scotia  Steel  and  Coal  Company,  and  for- 
merly vice-president  and  general  manager  of 
the  Tennessee  Company,  has  returned  to  Bir- 
mingham district  as  president  of  the  Wood- 
ward  Iron   Company. 

John  J.  Chisholm  has  started  on  his  duties 
as  superintendent  of  power  for  the  Woodward 
Iron  Company.  He  was  formerly  superintend- 
ent of  power  of  New  Orleans  Railway  and 
Light  Company.   New  Orleans.   La. 


ANNOUNCEMENTS 

In  the  1918  Year  Book  the  address  and  busi- 
ness connection  of  A.  L.  Roberts  (1009).  should 
have  been  listed  as  follows :  Designing  Engi- 
neer, Bethlehem  Steel  Company,  Bethlehem. 
Pa.,  and  for  mail,  17  N.  Centre  Street.  Bethle- 
hem, Pa. 

Howard  M.  Gassman  will  act  as  associate 
chief  fuel  conservator  for  the  State  of  Ala- 
bama. 

Edwarii  G.  Jay,  Jr.,  has  accepted  the  posi- 
tion of  hull  fittings  engineer  with  the  Amer- 
ican International  Shipbuilding  Corporation, 
Hog  Island.  Pa.  Mr.  Jay  will,  however,  still 
maintain  his  consulting  engineering  office  in 
Philadelphia,  Pa. 

.\RTHrR  H.  Morse  has  accepted  the  position 
of  supervisor  of  technical  training  in  the  War 
Education  Department  of  the  University  of 
Cincinnati,  Cincinnati,   O. 


John  Calder,  who  for  a  year  after  return- 
ing from  France  was  engaged  in  organized  sea- 
plane production  on  a  quantity  basis  at  Key- 
port,  N.  J.,  has  resigned  as  vice-president  and 
geueraal  manager  of  the  Aeromarine  Plane  and 
Motor  Company  of  that  city,  and  has  assumed 
his  consulting  practice  in  industrial  reports, 
organization  and  maiiiigement  at  ;i.^  West  ,S9th 
Street,  New  York.  Mr.  Calder  is  also  actively 
Identified  with  the  development  of  an  all-steel 
airplane  and  has  recently  been  elected  vice- 
president  of  the  Boyd  Motors  Corporation,  con- 
trolling it. 

Victor  J.  Azbe  has  terminated  bis  connec- 
tions with  the  Anheuser  Busch  Brewing  Asso- 
ciation, and  has  opened  a  consulting  engineer- 
ing office  at  2194  Railway  Exchange  Building, 
St.  Louis,  Mo.  His  work  will  be  in  the  direc- 
tion of  general  power-plant  efficiency. 

Leon  B.  Jones,  assistant  engineer  of  the  gas 
department  of  the  Pacific  Gas  and  Electric 
Company,  .San  Francisco,  Cal.,  has  enlisted  as 
a  private  of  engineers  in  the  United  States 
Army.  Mr.  Jones  has  devoted  much  time  and 
thought  recently  to  the  extraction  of  toluol 
from  manufactured  gas,  and  has  been  active 
In  assisting  the  gas  defense  service  of  the 
United  States  Army. 

Miss  Kate  Gi.eason  has  assumed  the  presi- 
dency of  the  First  National  Bank  of  East 
Rochester  In  the  absence  of  II.  C.  Eyer,  for- 
mer president,  who  has  left  tor  Europe  to  en- 
gage in  Y.  M.  C.  A.  work.  Miss  Glcason  Is 
probably  the  first  woman  to  become  president 
of  a  national  bank  of  Issue. 

Edgar  Buckingham,  of  the  Bureau  of  Stand- 
ards, has  been  appointed  physical  associate  to 
the  scientific  attach^  to  the  American  embassy 
at  Rome. 


APPOINTMENTS 

W.  J.  Armstrong,  manager  of  the  crushing 
and  pulverizing  sales  department  of  the  Jeffrey 
Manufacturing  Company,  Columbus,  O.,  has  re- 
cently received  an  appointment  as  Captain  In 
the  U.  S.  Army,  and  has  been  assigned  to  the 
Ordnance  Department  in  Washington.  D.  C. 

Herbert  B.  Reynolds,  formerly  mechanical 
assistant  to  superintendent  of  motive  power  of 
the  United  Railways  and  Electric  Company, 
Baltimore,  Md.,  has  been  appointed  fuel  engi- 
neer, U.   S.  Bureau  of  Mines. 

Charles  E.  Waddell,  of  Asheville,  has  been 
appointed  chief  of  conservation  for  North  Caro- 
lina. 


EMPLOYMENT  BULLETIN 

7  HE  SECRETARY  considers  it  a  special  obligation  and  pleasant  duty  to  make  the  office  of  the 
Society  the  medium  for  assisting  members  to  secure  positions,  by  putting  them  in  touch  with 
special  opportunities  for  which  their  training  an  I  experience  qualify  them,  and  for  helping  any 
one  desiring   engineering   services.     The  Society   arts    only   as   a   clearing    house    in    these   matters. 


GOVERNMENT  POSITIONS 

Ktamps  should  be  inclosed  for  transmittal  of 
applications  to  advertisei's :  non-members 
should  accompany  applications  witli  a  letter  of 
reference  or  introduction  from  a  member ;  such- 
reference  letter  will  be  filed  witli  the  Societii 
records. 

PRODUCTION,  PLANNING  AND  SCHEDUL- 
ING ENGINEERS  to  act  as  assistant  shop 
superintendents  in  the  Hull  Division.  Sal- 
ary to  start  .$6  per  day.  Location,  New 
York.      G0513-K. 


ORDNANCE  DEPARTMENT  desires  men  as 
Directors  of  Training  Departments  to  de- 
velop intensive  training  of  workers  in  their 
factories   at   Philadelphia.      G0GG7-K. 

CHIEF  INSPECTORS  having  considerable  shop 


experience  on  steel  and  foi'ging  work  and  on 
machining  of  steel  and  trench  warfare  ma- 
terial. Positions  will  pay  from  $2500  to 
.$,3000  per  annum,  but  men  of  considerably 
high  calibre  than  seems  commensurate  with 
these  salaries  are  asked  to  assist  in  this 
work.  Location.  Cincinnati  District  Ord- 
nance  Office.      G0072-K. 

SHOP  INSPECTORS  ON  BARBETTE  CAR- 
RIAGES are  desired  by  Maryland  Plant. 
Position  requires  engineer  having  luid  ex- 
perience in  the  assembly  of  heavy  machinery, 
in  gathering  and  consolidating  complete 
data  from  the  rough  forging  or  casting  to 
finished  carriage,  also  data  of  shop  maneu- 
vering tests  before  shipment.  Salary  $2400 
per  annum.      G0673-K. 


Men  must  possess  Initiative  to  meet  all 
emergencies  of  maintenance  and  repair,  and 
ability  to  eommand  working  force  of  400  to 
950  men.  Prefer  men  over  40  years  of  age 
with  administrative  experience  In  operation 
of  public  utility  properties.  Although  the 
salary  Is  not  commensurate  with  ability,  the 
need  for  responsible  men  is  urgent.      G06S1-K. 

INSPECTORS  AND  PRODUCTION  ENGI- 
NEERS. Large  engineering  concern  requires 
the  services  of  several  men  to  inspect  and 
expedite  the  production  .of  electrical  and 
mechanical  apparatus  on  Government  and 
essential  work.  Reply  quickly,  stating  age, 
education,  brief  outline  of  experience,  salary 
expected  and  when  available.  Location, 
New  York  City.      G0(i.S7-K. 


CONSTRUCTION  DIVISION  desires  men  as  ENGINEERS  from  ,10  to  ,t5  years  of  age  hav- 
City  Managers  and  assistant  to  officer  in  Ing  general  manufacturing  experience  on 
charge    of    Military    Camps    of    40,000    men.         mechanical    work    desired    by    plant   in    West 
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Virginia.  Position  temporarj',  about  3 
months,  with  possibility  of  becoming  perma- 
nent.    Salary  $200-$250  per  month.     G0690-K. 

UNITED  STATES  RAILROAD  ADMINISTRA- 
TION desires  draftsmen  on  power-plant  de- 
sign. Salary  $120-^175  per  month.  Loca- 
tion, New  York  City.     G0691-K. 

DETAIL  DRAFTSMEN  AND  DESIGNERS. 
Munitions  Plant  in  Broolilyn  desire  services 
of  two  men.  Salary  to  start  $30  per  weeli. 
G0695-K. 

ORDNANCE  DEPARTMENT  desires  two  ex- 
perienced mechanical  engineers  for  experi- 
ment and  development  work  on  munitions 
and  fuses.  Salary  $250  to  $350  per  month. 
G0702-K. 

DRAFTSMEN.  The  Navy  Department  is  de- 
sirous of  obtaining  the  services  of  drafts- 
men. Salary  commensurate  with  ability. 
Location,  Washington.      G0717-K. 

ASSISTANTS  in  important  research  work  in 
the  fatigue  of  metals,  especially  as  applying 
to  war  problems,  such  as  aircrafts,  crank 
shafts  and  electric  welding  of  ships.  In- 
vestigations to  be  carried  on  at  own  labora- 
tory or  at  laboratory  in  Middle  West. 
G0719-K. 

DESIGNERS    AND    DRAFTSMEN    for    experi- 

.   ment  station.     Positions  would  exempt  from 

draft.     Salaries  for  designers  up  to   $185  a 

month  ;  for  draftsmen  up  to  $115.     Location, 

Connecticut.      G0739-K. 

FOREST  SERVICE.  Engineers  and  assistant 
engineers  are  desired.  Salary  for  engineers 
from  $1800  to  $3000;  assistant  engineers 
from  $1500  to  $1800.  Location,  Middle 
West.     G0744-K. 

HULL  DRAFTSMEN.  Those  having  experi- 
ence in  wooden  hulls  preferred.  Location, 
New  York.      G0747-K. 

NAVAL  GUN  FACTORY  needs  technical  grad- 
uates who  are  competent  designers  of  jigs, 
tools  and  gages.  Salary  $4  to  $6.88  per 
day.     Location,   Washington.     G0748-K. 

MECHANICAL  AND  SAFETY  ENGINEER 
having  two  or  more  years'  practical  shop 
experience.  Must  be  tactful  and  able  to 
confer  with  high  executives  and  Government 
officials.  Excellent  opportunity  to  make 
wide  acquaintance  in  engineering  profession. 
Salary  $1800  to  $2500.  Apply  by  letter. 
Name  will  not  be  given  in  this  record. 
G0767-K. 


CIVILIAN  POSITIONS 

BIG  OPPORTUNITY  in  an  old-established 
business  for  practical  man  who  can  offer  a 
few  specialties  for  manufacture,  one  with 
combination  of  mechanical  and  executive 
ability  understanding  sheet-metal  and  light- 
screw  machine  work  and  who  can  develop 
sheet-metal  specialties  that  can  be  marketed 
to  afford  volume  production  to  the  factor^-. 
Location,  New  York.     K-0460. 

ELECTRICAL  ENGINEERS  on  plans  and 
specifications.  Some  drafting.  Americans 
wanted.  Salary  $1200.  $1400  or  higher  if 
necessary.  Location,  .  New  York  Central. 
K-0718. 

SALES  ENGINEERS  in  various  district  offices. 
Air-compressor  manufacturer.  State  quali- 
fications, experience  if  any,  and  compensa- 
tion expected.     K-0216. 

MECHANICAL  ENGINEER.  Excellent  oppor- 
tunity for  technical  man  with  shop  and 
drafting-room  experience  with  growing  con- 
cern in  Connecticut  making  high-grade  spe- 
cialized product.  Work  interesting  and  car- 
ries considerable  responsibility.  Give  full 
particulars.     K-0257. 

ASSISTANT  TEST  ENGINEER,  technical 
graduate  not  subject  to  draft,  with  experi- 
ence In  steel  heat-treatment  and  testing 
work  for  growing  concern  in  Connecticut 
making  high-grade  specialized  product ; 
knowledge  of  chemistry  an  advantage.    Good 


opportunity  and  work  interesting.     Give  full 
particulars  in  answering.     K-0258. 

INSTRUCTOR  IN  MECHANICAL  ENGINEER- 
ING to  teach  descriptive  geometry,  machine 
drawing,  some  laboratory  work,  and  elemen- 
tary steam  engineering.  Salary  $1800  per 
year.     Location,  Ohio.     K-0433. 

MECHANICAL  ENGINEER  with  experience  in 
design,  testing,  and  general  engineering 
work  in  connection  with  small  and  medium 
steam  turbines.  Must  have  good  business 
and  executive  ability,  reduction-gear  experi- 
ence also  desirable  and  be  able  to  handle 
variety  of  work  in  connection  with  steam 
turbines  and  turbine-driven  machines.  Give 
full  details  of  training,  experience  and  sal- 
ary expected.  Photograph  desirable.  Loca- 
tion, Connecticut.     K-0464. 

MECHANICAL  ENGINEER  with  machine-shop 
experience  for  position  similar  to  master 
mechanic.  Salary,  $50  to  start.  Location, 
Brooklyn.     K-046S. 

PROFESSOR  OF  MECHANICAL  ENGINEER- 
ING in  charge  of  department,  technical 
graduate  with  both  teaching  and  practical 
experience.  Give  full  statement  of  training 
and  experience,  references  and  late  photo- 
graph. Salary  $240  per  month  for  next  ten 
months.     Location,   Idaho.     K-0471. 

MECHANICAL  ENGINEER  AND  DESIGNER 
with  extensive  experience  in  the  design  and 
construction  of  shipbuilding  cranes,  derricks, 
drag-line  excavators  and  similar  work.  High- 
grade  man  wanted  to  take  charge.  Location. 
Pennsylvania.      K-0475. 

DRAFTSMAN,  high-grade  man  with  experi- 
ence on  boiler  design.  Salary  $175  to  $225. 
Location,    Pennsylvania.      K-0482. 

DRAFTSMAN,  high-grade  man  with  experi- 
ence on  locomotive-crane  design.  Salary 
$175  to  $225.  Location,  Pennsylvania. 
K-04S3. 

DRAFTSMAN,  high-grade  man  with  experi- 
ence on  the  design  of  steel  towboats  and 
barges.  Salary  $175  to  $225.  Location. 
Pennsylvania.      K-0484. 

SEVERAL  FIRST-CLASS  DRAFTSMEN  with 
broad  engineering  experience.  Good  future 
for  right  men.     Location,   Ohio.     K-0496. 

THREE  ENGINEERS,  experienced  in  substi- 
tuting mechanical  equipment  for  hand  labor. 
Must  be  familiar  with  all  kinds  of  convey- 
ing equipment.  Good  future  for  right  men. 
Location,  Ohio.     K-0497. 

ASSISTANT  MECHANICAL  ENGINEER 
familiar  with  general  machinery  in  machine 
shop  and  mill  engineering ;  must  be  compe- 
tent to  lay  out  and  direct  installation  of 
new  machinery  and  direct  repairs  and  altera- 
tions on  present  equipment.  Concern  man- 
ufacturing mechanical  rubber  goods  and 
employs  about  2000.  Technical  graduate 
preferred.  Salary  $1500  to  $2000,  depend- 
ing on  man.  Location,  Massachusetts. 
K-0498. 

MECHANICAL  ENGINEERS  AND  DRAFTS- 
MEN for  designing  machinery  wanted  by 
large  and  long-established  company,  located 
near   New   York   City.      K-0502. 

TURBINE  DESIGNER,  experienced,  capable  of 
taking  complete  charge  of  design  and  con- 
struction of  turbines  and  reduction  gears, 
wanted  by  large  and  long-established  com- 
pany, located  near  New  York  City.     K-0503. 

DRAFTSMEN  AND  DESIGNERS,  experienced 
in  calculating  automatic  machinery,  type- 
writers, etc.  Permanent  positions  offered  to 
competent  men.  Location.  New  York  City. 
Salary  about  $35  per  week.     K-0512. 

MECHANICAL  ENGINEER,  five  years'  experi- 
ence or  better  for  gas  and  fuel  company. 
Salary  $175  to  start.  Location,  Colorado. 
K-0669. 

DRAFTSMEN  AND  TRACERS,  electrical  and 
mechanical  engineers  for  plant  layout  work. 
K-0670. 


CHECKER  on  patterns  and  drawings.  Prefer 
man  with  textile-machinery  experience,  al- 
though not  absolutely  essential,  if  experi- 
enced with  other  lines  of  machines.  Loca- 
tion, Boston.      K-0071. 

MECHANICAL  ENGINEER  to  supervise  com- 
pletion and  later  maintenance  of  Govern- 
ment plant  on  power  side,  requiring  some 
construction  expeerience,  heat,  light,  sani- 
tary distribution  of  power  and  electrical 
engineering.  Splendid  opportunity  for  right 
man.     Location,  New  Jersey.     K-0675. 

DR.\FTSMAN  on  power  building  and  power- 
plant  piping.  Salary  depends  on  man. 
K-0G76. 

DRAFTSMAN  on  layout  of  crushing  and  ore 
plant.  Transmission  work,  elevators  and 
conveyors.     Salary  depends  on  man,     K-0677. 

DRAFTSMEN  familiar  with  foundation  plans, 
arranging  of  machinery  and  shop  equipment 
in  connection  with  large  extension  to  plant. 
Rate  approximately  $1.00  per  hour.  Time 
and  a  half  for  overtime  beyond  eight  hours. 
Location,  Camden,  New  Jersey.     K-0678. 

POWER-HOUSE  ENGINEER  to  study  operat- 
ing conditions,  repair  and  execute  plans  and 
methods  for  increasing  economy,  in  power 
house  of  6.000  kw.  generating  capacity,  serv- 
ing an  essential  industry.  Excellent  oppor- 
tunity for  advancement  to  position  of  assist- 
ant chief  engineer  for  man  with  executive 
ability.  State  full  details  of  education  and 
experience,  age,  draft  status  and  salary  ex- 
pected.    Location,   Detroit.     K-0683. 

MECHANICAL  ENGINEER  in  connection 
with  construction  and  maintenance  depart- 
ment of  large  manufacturing  plant  execut- 
ing only  Government  orders.  Applicant  must 
be  competent  to  study  and  design  heating 
and  steam-distribution  problems,  air-con- 
veyor systems,  installation  of  motors,  line 
shafting  and  conveyor  for  handling  mate- 
rials. Technical  education  desirable  but  not 
necessary.  Give  full  details  of  education 
and  experience,  age,  nationality,  draft 
standing  and  salary  expected.     K-0684. 

ASSISTANT  ESTIMATOR  on  minor  buildings, 
alterations,  rearrangements  and  items  of 
equipment  in  large  manufacturing  plant  ex- 
ecuting war  orders.  Ability  to  make  free- 
hand sketches  necessary  but  skill  as  a  drafts- 
man or  technical  education  unnecessary. 
Position  affords  opportunity  for  advance- 
ment in  construction  and  maintenance  de- 
partment. State  experience,  age,  nationality 
and  draft  status.  Information  confidential. 
Location.   Detroit.      K-0685. 

CHIEF  DR.\FTSMAN  capable  of  taking 
charge  of  drawing  room  employing  three  or 
four  men.  in  designing  equipment,  minor 
buildings  and  rearrangements  In  large  man- 
ufacturing plant,  engaged  exclusively  in  war 
work.  Technical  education  or  expert  skill 
as  designer  unnecessary.  Must  be  thorough- 
ly practical  and  experienced  in  factory 
arrangement  and  operation.  State  educa- 
tion, experience  in  detail,  age.  draft  stand- 
ing and  salary  expected.  Information  con- 
fidential.     Location,   Detroit.      K-0686. 

EFFICIENCY  ENGINEERS  with  at  least  one 
year's  experience ;  preferably  college  men, 
mechanical,  electrical  or  civil  engineering 
training.  Salary  $125  to  $175  with  yearly 
bonus  amounting  to  60  up  to  90  per  cent  of 
year's  salary,  depending  on  earnings  of 
company.    -Location,  New  York.     K-06S8. 

JUNIOR  ENGINEERS,  three,  willing  to  learn 
efficiency  engineering  :  preferably  college  men, 
mechanical  electrical  or  civil  engineering 
training.  Salary  $100  to  $125  per  month 
with  yearly  bonus  amounting  to  60  up  to  90 
per  cent  of  year's  salary,  depending  on  earn- 
ings of  company.  Traveling  involved.  Draft 
exempt.     Location,  New  York.     K-0689. 

WORKS  MANAGER  for  plant  located  in  New 
Jersey  manufacturing  several  lines  of  spe- 
cialties, must  have  broad  general  business 
experience  and  good  judgment  and  be  fa- 
miliar with  modern  duplicate  parts  manu- 
facture. Preferably  technical  graduate  who 
has  worked  with  up-to-date  productions, 
central     controlling     and     planning     system. 
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Man  capable  uf  earuing  $0,OUU  to  $7,000. 
Position  will  develop  to  general  manager 
and  possible  opportunity  for  acquiring  sub- 
stantial interest  in  company,  it  services  are 
satisfactory.     Location,   New  York.     K-0693. 

COMBUSTION  ENGINEER  who  will  go  to  the 
bottom  of  things  and  give  some  logical  solu- 
tion of  power-plant  troubles  in  paper  mills. 
Young  progressive  man  or  older  man  beyond 
the  draft  age ;  some  drafting,  designing,  etc. 
Good  opportunity.  Liberal  salary,  depends 
generally  on  the  ability  of  man.  Location, 
Middletown,  Ohio.     K-0696. 

YOUNG  MECHANICAL  ENGINEER  as  assist- 
ant to  consulting  engineer  for  a  large 
nationally-known  manufacturing  concern. 
Must  be  technical  graduate  and  in  deferred 
classification  under  selective  service  act. 
Experience  in  heating  and  power-plant  engi- 
neering desirable.  Work  is  directly  con- 
nected with  the  war  work  ;  position  perma- 
nent with  excellent  opportunities  for  ad- 
vancement. Location,  New  York  City.  Out- 
line experience  and  state  salary  expected. 
K-0699. 

METALLURGIST.  Preferably  with  smelting 
experience  in  copper  or  lead,  either  civil  or 
mechanical.  Salary  from  $3500  to  $5000. 
Headquarters,   New  York.     K-0700. 

DRAFTSMEN  in  shipbuilding  line.  Location, 
Staten   Island.      K-0701. 

MECHANICAL  DRAFTSMEN,  10  on  indus- 
trial plant  layout.  Salary  $30  to  $50  per 
week.     Location,  New  York.     K-0704. 

INDUSTRIAL  DRAFTSMEN,  three;  salary 
$30  to  $50  per  week.  Location.  New  York. 
K-0705. 

TRACERS,  three,  about  $30  per  week.  Head- 
quarters, New  York  City.     K-0706. 

MACHINE  SHOP  FOREMAN,  competent  to 
supervise  lathes,  milling,  boring,  and  screw- 
machine  hands.  Salary  $2800  per  year. 
Location,  Philadelphia.  -ipply  by  letter. 
K-0709. 

INSTRUCTOR  for  steam  engineering.  Loca- 
tion,   Seattle,   Washington.      K-0710. 

HIGH-CLASS  MECHANICAL  ENGINEER  hav- 
ing both  the  training  and  experience  which 
will  tit  him  to  act  in  the  capacity  of  chief 
engineer  to  master  mechanic  of  plant,  capa- 
ble of  taking  care  of  the  mechanical  power 
and  refrigerating  engineering  connected  with 
a  packing  house.  If  qualified  to  hav»  charge 
of  all  the  construction  work  as  well  as  the 
engineering   end.      Location.    Ohio.      K-0711. 

COMBUSTION  ENGINEER  for  large  indus- 
trial plant  in  South  operating  12.000  bp. 
steam  plant;  state  technical  training,  practi- 
cal experience  and  salary  earned  and  expect- 
ed, together  with  copies  of  references. 
K-0712. 

MECHANICAL  DRAFTSMAN  (women  with 
necessary  qualifications  will  be  accepted) 
with  some  experience  in  building  construc- 
tion. Experience  in  furnace-combustion 
work  preferred.  Permanent  position.  State 
age,  experience  and  salary  expected.  Loca- 
tion,  New  York   City.      K-0714. 

CHIEF  ENGINEER  capable  of  handling  new 
16,000  kw.  turbine-driven  steam-power  gen- 
erating station.  Position  is  with  public 
service  corporation.  Requires  man  who  can 
take  complete  charge  of  the  plant,  looking 
after  its  economical  operation  and  main- 
tenance. No  duties  other  than  operation  of 
plant.      Location,    Philadelphia.      K-0716. 

ELECTRICAL  ENGINEERS  on  plans  and 
specifications.  Some  work  on  drafting 
board.  Americans  wanted.  Salary  $1200, 
$1400  or  higher  if  necessary.  Headquarters, 
New  York   City.      K-0718. 

TWO  MECHANICAL  DRAFTSMEN  with  pip- 
ing experience.  Salary  as  high  as  $60  per 
week,  depends  on  man.  Location,  Wilming- 
ton, Del.     K-0720. 

FOUR   MECHANICAL   DRAFTSMEN    with    in- 
dustrial-plant experience.     Salary  as  high  as 
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$60    per    week,    depends    on    man.      Location, 
Wilmington,   Del.     K-0721. 

TWO  MEN  with  reinforced  concrete  experi- 
ence. Salary  as  high  as  $00  per  week,  de- 
pends on  man.  Location,  Wilmington,  Del. 
K-0722. 

FOUR  MEN,  structural-steel  designers.  Sal- 
ary as  high  as  $60  per  week,  depends  on 
man.      Location,    Wilmington,    Del.      K-0723. 

SEVERAL  MEN  to  inspect  and  expedite  the 
production  of  electrical  and  mechanical  ap- 
paratus on  government  and  essential  work 
for  large  engineering  concern  in  New  York 
City.  Apply  quickly,  stating  age,  education, 
brief  outline  of  exi^erienoc,  salary  expected 
and  when   available.      K-0724. 

SALES  ENGINEER,  technically-educated  man, 
preferably  between  ages  of  thirty  and  forty, 
with  successful  experience  in  sales  prob- 
lems in  mctal-manufacturing  industries.  Lib- 
eral salary  and  interesting,  patriotic  work 
for  one  with  right  qualifications,  which  must 
include  a  vigorous  personality  and  ready 
command  of  written  English.  In  reply,  state 
age.  college  or  technical  school,  date  and 
degree,  whether  married  or  single,  specify 
chronologically  account  of  business  experi- 
ence, present  and  expected  salary.  Location, 
Boston,  Mass.      K-0725. 

COMPETENT  BOILER  INSPECTOR,  to  be 
employed  by  Hawaiian  Sugar  Planters'  As- 
sociation, for  inspection  of  boilers  of  sugar 
mills  and  pumping  plants,  locomotives,  etc., 
on  members'  plantations.  Must  understand 
boiler-insurance  companies'  requirements. 
State  training,  experience,  references,  and 
salary  expected.      K-072fi. 

EMPLOYMENT  DIRECTOR  for  a  small  ma- 
chine shop  building  engines  for  Government 
work.  Location,  Western  Pennsylvania.  Man 
thoroughly  competent  to  get  men,  keep  them, 
and  arrange  for  the  training  of  unskilled 
labor  to  enable  it  to  do  skilled  machinist's 
work.  Permanent  position  and  good  salary. 
New    York    concern.      K-0727. 

APPRAISERS  for  number  of  manufacturing 
properties.  Salaries  would  depend  on  quali- 
fications of  applicants.  Philadelphia  con- 
cern.     K-0728. 

ELECTRICAL  AND  MECHANICAL  ENGI- 
NEER. Under  civil  service  law.  Position 
will  pay  about  $3,300  per  year  at  the  start 
.Tjnd  $3,600  as  soon  as  incumbent  has  fully 
demonstrated  ability  to  satisfactorily  handle 
work.  Includes  operation,  maintenance  and 
repair  of  electric  lighting  system  for  boule- 
vards and  parks,  including  high-tension 
transformer  sub-stations,  and  transmission 
lines,  and  all  auxiliary  apparatus ;  also  de- 
sign, maintenance  and  repair  of  illuminating 
equipment  in  all  park  buildings.  Prepara- 
tion of  plans  and  specifications  for  altera- 
tions and  new  electrical  construction  work 
and  supervision  of  their  execution  will  also 
be   included.      Location,    Illinois.      K-0729. 

APPRAISER  on  general  machinery,  machine 
shop  and  all  mechanical  machinery.  Salary 
$1500  to  $3000.  Headquarters.  New  York 
City.     K-0730. 

SUPERINTENDENT  for  metal-stamping  plant 
In  Alexandria.  Indiana.  Man  should  be  ex- 
perienced in  both  metal-stamping  and  screw- 
machine  work,  also  die  and  tool  making. 
About  200  men  employed  in  plant  devoting 
95  per  cent  of  its  production  to  war  orders. 
K-0731. 

PRODUCTION  MANAGER  who  Is  able  to  de- 
serve by  his  ability  and  experience,  a  salary 
of  $9.o6o  or  $10,000  per  year.  Needs  to  be 
a  good  production  manager  in  the  fullest 
sense  of  the  word.     K-0732. 

DESIGNING  ENGINEER  in  charge  of  draft- 
ing and  design  work  in  connection  with  the 
application  of  roller  bearings  to  all  kinds 
of  industrial  apparatus.  Age  26  to  40. 
Thoroughly  familiar  in  machine  shop  and 
drafting  room  on  heavy  machinery  design. 
Location,  New  York  City.  Salary  $2000. 
K-0733. 
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SUPERINTENDENT  OR  PRODUCTION  MAN- 
AGER. Quality  of  handling  men  and  sys- 
tem of  more  importance  than  mechanical 
ability.      Location,    Connecticut.      K-0743. 

CHIEF  OPERATING  ENGINEER  to  have 
charge  of  the  power  plant,  9000  hp.,  3250- 
kw.  capacity,  an  additional  steam  plant  for 
heating  and  industrial  purposes  of  about 
400  hp.,  large  hydraulic  pump  room  giving 
power  tor  benches,  rams,  etc.,  and  several 
other  centres  of  steam-using  apparatus.  Sal- 
ary about  $3000  a  year.  Location,  near 
New   York.      K-0745. 

GENERAL  FOREMAN  in  plant  department  to 
have  charge  of  from  150  to  200  men,  made 
up  of  electricians,  pIumDers,  steamfitters, 
carpenters,  painters,  laborers,  etc.,  who 
would  be  responsible  for  the  maintenance 
and  construction  work  in  a  plant  employ- 
ing about  3000  hands.  Position  about 
$3000  a  year.  Plant  is  running  between  90 
and  100  per  cent  tor  the  government,  mostly 
on  direct  orders  for  the  Army  and  Navy. 
Location,   near  New   York   City.      K-0746. 

ENGINEERS  to  train  and  develop  In  the 
fundamentals  of  firm  primarily  engaged  In 
the  distillation  of  coal  tar  with  resultant 
principal  production  of  bituminous  road  and 
roofing  materials,  with  the  ultimate  object 
of  filling  operating  positions  in  various 
plants  as  foreman,  head  chemist,  assistant 
superintendents,  or  superintendents.  Pref- 
erably men  of  chemical  engineering  training, 
but  not  essential.  As  contemplated  work 
will  eventually  be  of  an  executive  nature, 
ability  to  handle  nien  is  a  desirable  asset 
Location,    New   York.      K-0749. 

SALESMAN  for  special  class  of  machinery. 
Man  with  technical  training  aRd  ability  to 
meet  the  engineering  staffs  of  large  organi- 
sations. Location,   Ohio.     K-0750. 

DESIGNERS  on  tools,  jigs  and  fixtures.  Salary 
$40  a  week.  Location,  Brooklyn,  New  York. 
K-0751. 

DRAFTSMEN  experienced  in  construction  and 
repair  of  machinery  for  industrial  plants, 
qualified  to  design  special  machinery  and 
making  layouts  of  new  equipment.  Prefer 
men  with  chemical-plant  experience  or  who 
have  done  drafting  for  consulting  engineer. 
Permanent  position  in  an  essential  industry 
with  40  per  cent  of  plant  devoted  to  govern- 
ment work.  State  qualific.Ttions  and  de- 
tails of  past  experience.  Salary  $1400  to 
$1600  to  start.     K-0752. 

ELECTRICAL  ENGINEER  principally  for  shop 
inspection  and  to  superintend  the  erection  of 
electric  monorail  and  traveling-crane  equip- 
ment, with  incidental  miscellaneous  office 
and  field  work.  Man  in  class  2D,  3  or  4  of 
the  draft.     K-0753. 

DRAFTSMAN  to  do  all-around  work  con- 
nected with  engineering  department.  Metal- 
lurgical and  chemical  concern.  Location, 
New  York.     K-0754. 

ASSISTANT  EMPLOYMENT  MAN.\GER,  man 
with  some  mechanical  training.  Appoint- 
ment can  be  made  through  New  York  office. 
Location,  Connecticut.     K-0288. 

DRAFTSMEN  for  Connecticut  plant.  Men  of 
recognized  ability  desired.  Appointment  can 
be  made  through   New  York  Office.     K-0289. 

TIME-STUDY  WORK,  men  of  ability.  Loca- 
tion   Connecticut.      K-0290. 

YOUNG  ENGINEER  over  draft  age,  single,  to 
go  to  head  office  in  Chile,  S.  A.,  of  company 
operating  several  plants  in  nitrate  district 
Should  have  some  experience  in  Industrial 
cost  analysis  and  efficiency  work,  in  additioo* 
to  general  engineering  experience.  Salary 
$3000  a  year  to  start     K-0316. 

DRAFTSMAN  for  proposition  department.  De- 
sign of  power-house  and  boiler-rooms  and 
making  estimates  of  costs,  as  an  aid  to  sales 
department.  Believe  opportunities  for  young 
men  of  ability  are  exceptional.  Location, 
New  Jersey.     K-0207. 

FIRE  I'liOTECTION  ENGINEER.  Large 
plant     In     Detroit     requires     man     to     guard 
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against  fire  hazards.  Should  bo  fully  in- 
I'ornu'd  as  to  modern  tire-prevention  methods, 
with  sufficient  training  and  eduiation  in 
electricity  and  chemistry  to  fully  appreciate 
hazards  of  this  sort.  In  applying,  state  age, 
draft  status,  nationality,  extent  of  educa- 
tion, detailed  experience,  present  emplovnient. 
etc.      K-OL'47. 

t'ON"ri!".)LLIN(j;  INTEREST  in  prosperous  ma- 
chine-tool and  gage  manufacturing  concern 
to  be  sold  for  best  offer.  Present  owner  to 
enter  service.  Well  known  firm  of  wide  repu- 
tation.    Location,  Connecticut.      K-0250. 

(W  TABLE  PRACTICAL  MAN  to  take  entire 
business  control  of  machine  shop  building 
special  machiner.v,  gages  and  tools.  Engineer 
with  business  knowledge  and  experience  in 
this  line  of  work  preferred  ;  interest  in  the 
i)usiness  may  be  acquired  by  the  right  man. 
Location,    Connecticut.      K-0260. 

SALESMAN  familiar  with  sale,  design  and 
making  of  special  machinery,  tools,  gages  and 
fixtures :  practical  mechanical  experience 
necessary.  Good  opening  for  right  man. 
Location.   Connecticut.      K-0261. 

ENGINEERS,  college  graduates,  men  out  at 
least  a  year,  for  general  shop  engineering 
work  with  growing  concern.  Work  leads  to 
industrial  management.  State  full  particu- 
lars.    Location,   New  Jersey.     K-0265-E. 

EXPERIENCED  COPY  WRITER  to  handle 
building  construction  and  equipment  ac- 
counts. Exceptional  opportunity  with  New 
England  agency  for  man  who  knows  the  con- 
tracting field  and  can  show  satisfactory  evi- 
dence of  ability  through  copy  and  catalogue 
matter  already  written.     K-0267. 

MECHANICAL  DRAFTSMEN  with  technical 
education,  experienced  on  vacuum-heating 
systems  and  high-pressure  steam  piping. 
Location,  New  York.     K-0329. 

DRAFTSMEN  with  experience  in  conveying 
machinery  and  general  engineering.  Salary, 
$170  to  S200.    Location,  New  Jersey.    K-0336. 

TOOL  MAKERS  OR  MACHINISTS.  Loca- 
tion,  Newark,  New  Jersey.     K-0341. 

DRAFTSMEN,  some  experience  in  chemical 
plants.     Location,  New  Y'ork  City.     K-0346. 

MECHANICAL  DRAFTSMEN  experienced  in 
power-transmission  and  machinery-arrange- 
ment work.  Work  in  question  will  probably 
be  over  two  months"  duration  and  good 
salaries  will  be  paid  competent  men.  Travel- 
ing expenses  from  New  York  to  West  Vir- 
ginia and  return,  and  living  quarters  fur- 
nished without  charge.     K-0347. 

MECHANICAL  DRAFTSMEN  in  electrical  de- 
partment of  large  railroad  company.  Men 
familiar  with  large  power-station  work. 
Immediate  work  in  hand  is  installation  of  a 
20,000  kw.  turbo-generator  with  the  neces- 
sary condensing  apparatus,  boilers,  stokers, 
coal  and  ash  handling  apparatus,  etc.  Sal- 
ary. $174  per  month.  Location,  New  York. 
Kf)::r,-2. 

MACHINE  DESIGNERS  on  fixtures,  jigs,  etc.. 
flat  salary  of  $2."i  and  opportunities  at  high 
rates  by  the  hour.  Location,  Connecticut. 
K0353. 

SALES  ENGINEER,  energetic  and  willing  to 
work.  Must  be  thinker  with  engineering 
college  degree,  one  year  shop  work  on  ma- 
chine design,  or  a  high-school  education  with 
two  or  three  years  shop  work  on  machine  de- 
sign. Between  2.5  and  32,  draft  exempt,  or 
class  4.  Salary  $1500  to  $1800.  Location, 
New  Y'ork  as  headquarters  to  travel.     K-0355. 

DR.VFTSMEN  on  power-house  layout  and 
piping.  Salary  depends  on  man.  Location, 
New  York.     K-n3S2. 

DRAFTSMAN  on  marine-engine  work  in  fac- 
tory having  large  Government  contract. 
Permanent  employment  for  the  right  party. 
One  having  oil  engine  experience  preferred. 
Location.  New  York  State.     K-0384. 

SHIPBUILDING  DRAFTSMEN.  Salary,  $35 
to  $40.      Location,  Brooklyn.   N.  Y.     K-0386. 


TURBINE-MAINTENANCE  ENGINEER.      Man 

for  inspection  of  turbine  and  auxiliary  equip- 
ment and  taking  care  of  the  major  repairs  to 
apparatus,  for  large  power  company  oper- 
ating several  stations.  Location,  i  eiuisyl- 
vania.     K-0412. 

BOILER  MAINTENANCE     ENGINEER.       Man 

for  inspection  of  boiler  and  boiler-room 
apjKiratus.  One  witli  construction  experi- 
ence in  large  boilers  preferered.  Location, 
Pennsylvania.      K-0413. 

SUPERINTENDENT  tor  growing  concern  hav- 
ing machine  shop,  foundry,  pattern  and 
blacksmith  shop  just  starting  on  attractive 
specialty,  requires  capable  superintendent 
experienced  in  above  lines,  and  a  good  sys- 
tematizer.  Excellent  opportunity  for  young 
man.     Location,  Michigan.     K-0417. 

SALES  ENGINEER  having  thorough  technical 
and  practical  knowledge  in  electrical  work, 
telephone  equipment  and  installation  and 
equipment  of  electrical  apparatus  in  general, 
to  travel  I'acific  Coast  for  New  York  cor- 
poration. Man  between  25  and  35,  having 
good  personality  and  appearance  coupled 
with  selling  ability,  preferably  in  class  4A 
of  draft.  Knowledge  of  shipbuilding  indus- 
try is  desirable.  Traveling  expenses  paid. 
Salary,  drawing  account  plus  commission. 
K-0692. 

EXPERIENCED  COKE  OVEN  OPERATOR  and 

supervising  gas-works  engineer  in  city  near 
.Atlantic  seaboard,  where  residence  conditions 
are  agreeable  and  excellent  schooling  and 
college  education  available  for  children. 
Write,  giving  in  detail  experience  and  tech- 
nical education,  references,  expected  salary 
and  how  soon  available.  Applications  will 
be  considered  confidential.  An  excellent  per- 
manent position  for  the  right  man.     K-0742. 

HIGH-CLASS  MAN  who  has  combined  engi- 
neering and  selling  ability.  Location,  Buf- 
falo, New  York.     K-0755. 

ASSISTANT  ENGINEER  with  technical  train- 
ing and  experience  in  construction  and  re- 
pairs of  industrial  plants,  qualified  to  design 
special  machinery  and  capable  of  making 
layouts  of  new  equipment  so  as  to  obtain 
efficient  utilization  of  floor  space  and  eco- 
nomical plant  operation.  Permanent  posi- 
tion. Prefer  man  with  experience  in  chemi- 
cal plant  or  office  of  consulting  engineer. 
State  qualifications  and  details  of  past  ex- 
perience. Salary.  $1500  to  $2000.  according 
to  ability.     Location,  Southern  Ohio.    K-075fi. 

MECHANICAL  DRAFTSMAN  in  engineering 
department  in  our  New  York  office.  Pay 
$150  to  $175  per  month  for  man  capable 
of  doing  detail  work  and  light  designing. 
Location,    New  Y'ork.      K-0757. 

NEW  YORK  FIRM  OF  INDUSTRIAL  AND 
SCIENTIFIC  MANAGEMENT  ENGINEERS 
desires  to  take  into  their  engineer  staff  with 
purpose  of  training,  men  who  are  draft  ex- 
empt for  work  classified  as  "  essential  "  by 
:i  number  of  District  Boards  and  by  the 
Provost  General's  office.  Splendid  training 
is  given  in  production  increasing  and  man- 
agement work  in  large  variety  of  industries, 
together  with  opportunity  for  managerial 
position.      K-0758. 

DRAFTSMAN  experienced  in  mill  and  power 
piping,  all  classes  of  heating.  Man  over  30 
years  of  age  or  else  with  dependents.  Loca- 
tion.   Massachusetts.      K-0760. 

SALES  ENGINEER,  prominent  pumping  ma- 
chinery concern  desires  to  add  four  men  to 
its  sales  organization,  to  sell  centrifugal 
pumps  and  steam  turbines.  Only  men  who 
know  machinery,  who  are  versed  in  the 
pump  and  turbine  atmosphere,  and  who  are 
fully  conversant  with  the  engineering  prob- 
lems involved  in  erection  and  operation  of 
centrifugal  pumps  and  steam  turbines  will 
be  considered.  Liberal  salary  plus  commis- 
sion on  each  sale  and  choice  of  four  sales 
territories,  namely  New  York,  Philadelphia. 
Detroit,  or  Boston,  is  offered.  Location,  New 
Yiu'k.  Apply  bv  letter.  Name  confidential. 
K-0761. 

ELECTRICAL  AND  MECHANICAL  ENGI- 
NEER. Position  will  pay  about  $3300  per 
year    at    the    start    and    $3600    per    year    as 


soon  as  the  incumbent  has  fully  demon- 
strated his  ability  lo  satisfactorily  handle 
the  work.  Under  civil  service  law.  Work 
includes  operation,  maintenance  and  repair 
of  electric  lighting  system  for  boulevards 
and  parks,  including  high-tension  trans- 
former sub-stations,  and  transmission  lines, 
and  all  auxiliary  apparatus  :  also  the  design, 
maintenance  and  repair  of  illuminating 
equipment  in  all  park  buildings.  Prepara- 
tion of  plans  and  specifications  for  altera- 
tions and  new  electrical  construction  work 
and  supervision  of  their  execution  will  also 
be  included.     Location,   Illinois.     K-0729. 


MEN    AVAILABLE 

Only  members  of  the  Societt/  uic  listed  in 
the  iitiblixhcd  notices  in  this  sectiuii.  Copy  for 
notices  should  be  on  hand  by  the  12th  of  the 
month,  and  the  form  of  notice  should  be  such 
that  the  initial  words  indicate  the  classifica- 
tion. Notices  are  not  repeated  in  consecutii-e 
issues. 

MEMBER,  mechanical  engineer,  technical  ed- 
ucation, 12  years'  experience  plant  layout, 
structural  steel,  timber  construction,  con- 
veying, elevating,  power-transmission  ma- 
chinery. Now  in  sole  charge  work  involving 
expendittire  $200,000  designing,  purchasing 
materials,  directing  field  work.  Minimum 
salary  $350  month.     K-2G1. 

TECHNICAL  GRADUATE  with  Id  years'  ex- 
perience in  steam  and  hydraulic  power- 
plant  design  and  construction  work,  desires 
position  with  concern  engaged  in  essential 
business,  also  plant-operation  and  plant- 
machinery   installation   work.      K-262. 

EXECUTIVE  ENGINEER.  M.  I.  T.  graduate. 
Member.  20  years'  experience  along  mechani- 
cal electrical  lines,  and  in  organizing  and 
purchasing.  American ;  location  preferred. 
New  York  City  or  vicinity.     K-263. 

CHIEF  DRAFTSMAN  OR  PRODUCTION 
ENGINEER.  10  years'  experience  as  drafts- 
man, designing,  motors,  jigs,  tools,  plant 
layout,  furnaces,  charge  of  machine-shop 
production,  efficiency,  at  present  on  consult- 
ing work  ;  position  desired  in  New  York  City, 
Newark,  or  vicinity.  Salary  $180  to  $200 
per  month.  Married,  three  dependents, 
American.  33  years  of  age.     K-264. 

DESIGNING      AND      MAINTENANCE      ENGI- 

NEEli.  Mechanical  engineer.  University  of 
Pennsylvania  graduate,  desires  connection  as 
designing  engineer  or  chief  draftsman  with 
concern  where  merits  would  be  appreciated. 
Past  experience  includes  design,  erection 
and  maintenance  of  large  industrial  and 
power-plant  installations  in  supervising 
capacity.  At  present  engaged  as  designing 
engineer.     K-265. 

PRODl'CTION      ENGINEER.       competent  in 

plant    and    production    equipment,    open  for 

engagement  preferably  in  metropolitan  dis- 
trict.    K-2G6. 

WORKS  MANAGER  OR  ASSISTANT.  Gradu- 
ate of  Purdue  University,  degree  of  M.E.  : 
IS  years'  experience  in  freight-car  work.  Ex- 
perienced in  heavy  presses,  steel  and  hy- 
draulic presses.  Designer  of  dies  for  heavy 
pressing.  Familiar  with  tank-car  construc- 
tion and  maintenance.  Location,  middle 
west  preferred,  but  other  location  consid- 
ered if  the  inducements  are  there.  Married, 
over  30.   probably   draft  exempt.      K-2G7. 

MECHANICAL  ENGINEER  desires  executive 
position  offering  greater  opportunities  than 
present  position  as  works  engineer  for  large 
company.  Member,  age  38.  married.  Tech- 
nical graduate,  practical  experience  in  car- 
pentry, plumbing  and  machine  shop.  Draft- 
ing experience  in  mining  machinery,  power 
pumps  and  electrical  machinery.  Engineer- 
ing experience  covers  power-plant  work, 
both  generation  and  distribution.  Repair 
and  maintenance,  new  construction  and  in- 
dustrial work  in  general,  especially  equip- 
ment for  pattern,  wood,  hox-making  and 
machine  shops,  iron  and  brass  foundries, 
grinding,  polishing,  buffing,  hardening,  jap- 
anning, coslittizing.  electro-plating  and 
other  special  processes.  In  charge  of  work 
relative    to    compensation    and    labor    laws. 
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welfare,  safety.  watcUnion's  iind  liremeu's 
organization,  public  relations.  Can  handle 
l)ig  propositions  and  large  numbers  of  men 
successfully.      K-2G8. 

S.VLES  ENGINEER  having  business-getting 
record  is  open  for  engagement  as  manager 
of  sales,  in  charge  of  responsible  district 
office  or  on  a  basis  in  line  with  experience 
and  qualificatiuns.  Can  give  satisfactory 
evidence  of  ability  and  character.  Change 
is  contemplated  because  of  present  condi- 
tions curtailing  activities.     K-269. 

TOOL  SUPERINTENDENT,  ASSISTANT 
CHIEF  ENGINEER,  CHIEF  DRAFTSMAN. 
Progressive,  energetic  engineer,  desires  to 
make  connections  with  manufacturing  con- 
cern needing  an  engineer  with  training  and 
broad  experience  as  well  as  ability  to  pro- 
duce results.  Excellent  references,  open  for 
engagement  about   December   1.     K-270. 

PRODUCTION  OR  PRODUCTION  EQUIP- 
MENT ENGINEER,  or  other  responsible 
position,  designing  or  manufacturing  end  or 
both.  Must  be  war  work.  Salary  about 
$4000.  Would  like  to  correspond  with  party 
needing  self-starting  man.  Practical  me- 
chanic and  designer.  Experience  covers 
originating,  designing,  building  and  operat- 
ing numerous  special  and  standard  auto- 
matic and  semi-automatic  machines  for  pro- 
ducing wide  variety  of  articles  from  wire, 
sheet  metals,  paper,  wood,  etc.,  for  assem- 
bling labor  saving,  processing,  conveying, 
cost  reducing,  etc.  Punches  and  dies.  jigs, 
fixtures  and  tools  and  general  engineering, 
routing,  cost  accounting,  bookkeeping,  time 
study  and  production.  28  years  old.  married 
with  family,  draft  exempted.  Will  go  any- 
where.    K-271. 

INDUSTRIAL  AND  SALES  ENGINEER  pos- 
sessing ability  to  supervise  plant  manufac- 
turing iron  ami  steel  products,  si)ecializiug 
in  power-house  equipment.  Trained  mechan- 
ical engineer,  experienced  in  purchasing,  de- 
signing, manufacturing  and  sales  promo- 
tion. Able  to  take  entire  charge  of  business 
and  successfully  market  product,  desires 
permanent  executive  position   to   start  about 


.$(_;iHio  and  advance  rapidly  as  ivsults  are 
shown,  American,  40,  married,  with  fam- 
ily, very  successful  record  and  large  earn- 
ing  capacity.      K-272. 

INDUSTRIAL  ENGINEER,  designer,  com- 
plete experience  from  shop  apprentice  to 
sales  agency,  technical  graduate,  43  years 
of  age,  married,  faultless  record,  will  go 
anywhere,  especially  coast  district  in  south. 
K-273. 

MECHANICAL  ENGINEER,  age  24,  wishes 
position  preferably  in  Middle  West.     K-274. 

MECHANICAL  ENGINEER,  now  chief  engi- 
neer of  an  industrial  car  company,  desires 
position  with  manufacturing  company,  as 
mechanical  engineer,  or  other  executive  posi- 
tion. Ten  years'  experience  in  general  me- 
chanical engineering.  Thoroughly  conver- 
sant with  technical  and  practical  side  of 
standard  railway  and  industrial  equipment. 
Competent  to  assume  full  charge  and  to  pro- 
duce results.  Salary  not  less  than  $:?(!00. 
K-27D. 

FOUNDRY  SUPERINTENDENT  OR  MANA- 
GER, thoroughly  practical.  Iron,  brass,  and 
composition  foundry  man,  having  wide  ex- 
perience on  all  classes  of  iron  and  brass 
castings.  Over  draft  age ;  satisfactory  ref- 
erences furnished,  also  satisfactory  reason 
for  wishing  to  make  change  from  present 
position.      K-276. 

TECHNICAL  EXECUTIVE  with  broad  Ameri- 
can and  foreign  experience  desires  position 
abroad,  preferably  in  reconstruction  work  in 
France  or  England.  American-born,  college 
graduate,  associate  member,  age  31,  Class  4. 
Experience  as  engineer  and  executive  in  pro- 
duction, design,  tool-work,  organization,  and 
management.  Well-balanced.  resourceful, 
dependable.  Salary  .$.8000  to  .$10,000. 
K-277. 

POWER-PLANT       EXECUTIVE.  Technical 

graduate,  age  31.  Class  4  of  draft,  with -10 
years'  experience  in  power-plant  construc- 
tion, reconstruction,  operation  and  manage- 
ment, desires  position  of  this  nature  more 
directly  connected  wnth   war  work.     At  pres- 


ent   employed.      Salary    considered    .$3i;(i0    to 
$4000.      K-27.S. 

MECHANICAL  ENGINEER.  Member,  age  4j, 
married,  technical  graduate.  20  years'  ex- 
perience, covering  design,  construction,  op- 
eration of  cement  plants.  Thoroughly  con- 
versant with  boilers,  engines,  turltincs,  mo- 
tors :  at  present  superintendent  of  large 
plant,  wants  to  change  for  larger  responsi- 
bilities; will  go  anywhere,  available  any 
time.     K-279. 

PRODUCTION  ENGINEER.  Thorough  ex- 
perience in  planning,  dispatching,  cost  sys- 
tem. .\nalytical.  creative  ability  and  tact 
rated  the  highest.  Age  32.  4th  class  draft. 
Salary  $5000.      K-280. 

TECHNICAL  GRADUATE  with  oyer  ten  years' 
experience  in  design,  construction,  operation 
and  maintenance  of  manufacturing  and 
power  equipment  is  desirous  of  making  new 
connection  as  mechanical  engineer  or  in 
other  e-xecutive  capacity  in  line  with  his 
qualifications.  Capable  and  conscientious 
worker  with  the  best  of  references.  Mini- 
mum   salary   $3600.      K-281. 

EXECUTIVE.  38.  desires  connection  where  me- 
chanical training,  including  18  years  in  de- 
sign, development,  manufacture,  sale  and  in- 
stallation of  boiler  room  equipment  w'ould 
be  of  service :  traveled  extensively,  familiar 
with  fuel  problems,  excellent  correspondent, 
hard  worker.     Chicago  preferred.      K-282. 

INDUSTRIAL  OR  PUBLIC  UTILITV  EXECU- 
TIVE, member,  technical  graduate,  age  40, 
.Vmericau.  Protestant.  Unusual  combination 
of  general  business,  financial  and  engineer- 
ing experience.  Thoroughly  grounded  in  me- 
chanical and  electrical  engineering,  incl«ding 
design,  construction,  operation,  examinations, 
appraisals,  utilities  and  industrial  undertak- 
ings. Especially  successful  in  organizing 
and  directing  large  working  forces  for  con- 
struction and  operation  in  different  sections 
of  the  country  where  local  conditions  and 
labor  problems  differ  greatly.  A  profit-shar- 
ing arrangement  with  a  small  enterprise  that 
has  a  future  or  salary  commensurate  with 
ability.     K-2S3. 


CANDIDATES  FOR  MEMBERSHIP 


TO  BE  VOTED  ON  AFTER  NOVEMBER  21 


BELOW  is  a  list  of  candidates  who  have  tiled  applications 
since  the  date  of  the  last  issue  of  The  Journal.  These 
are  classified  according  to  the  grades  for  which  their  ages 
qualify  them,  and  not  with  regard  to  professional  qualifications, 
i.e.,  the  ages  of  those  under  the  first  heading  place  them  under 
either  Member,  Associate  or  Associate-Member,  those  in  the 
next  class  under  Associate  or  Associate-Member,  those  in  the 
third  class  under  Associate-Member  or  Junior,  and  those  in  the 
fourth  under  Junior  gi-ade  only.     Applications  for  change  of 


grading  are  also  posted.  Total  uumljer  of  applications  164. 
The  Membership  Committee,  and  in  turn  the  Council,  urge 
the  members  to  scrutinize  this  list  with  care  and  advise  the 
Secretary  promptly  of  any  objections  to  the  candidates  posted. 
All  correspondence  in  this  regard  is  strictly  confidential.  Un- 
less objection  is  made  to  any  of  the  candidates  by  November  21, 
and  provided  satisfactory  replies  have  been  received  from 
the  required  number  of  references,  they  will  be  balloted  upon 
by  the  Council. 


NOTE.     The  Council  desires  to  impress  upon  applicants  for  membership  that  under  the  present 
national  conditions  the  procedure  of  election  of  members  may  be  slower  than  under  normal  conditions. 


NEW    APPLICATIONS 

FOR    CONSIDERATION    AS     MEMBER,    ASSOCIATE    OE 
ASSOCIATE-MEMBEK 

Alabama 

DEMPSTER,  William  J.,  Fuel  Agent,  Mont- 
gomery Light  &  Traction   Co, 

Birmingham 

JONES,    George    W..    Draftsman,     Republic 
Iron  &   Steel  Co.,  Birmingham 

California 

.M'STIN,   Henry  W..   Senior  Mechanical   En- 
gineer.   Interstate   Commerce   Commission, 
San  Francisco 
KINGWELL,     William     A,,     Owner,     Brass 
Foundry   &   Machine   Works, 

San  Francisco 


LLOYD,  Brice.  Manager,  Engineering  Dept., 
Henry   Lund   &   Co..  San   Francisco 

Connecticut 

MURPHY,    Frederick    H.,   Assistant    Super- 
intendent.   Remington  Arms  U.  M.   C.   Co., 

Bridgeport 

District  of  Columbia 

BELLONY,     Alexander     M.,     Captain,     Na- 
tional  -Vrmy,    War   Dept.,  Washington 

BL.ICKWOOD.    .Joseph    H.,    Mechanical    Ex- 
pert &  Patent  .\ttorney,  Washington 

BRE.VRLEY,   James   A.,   First  -Assistant   Ex- 
aminer, U.  S.   Patent  Office.        Washington 

JIILLER.     Elton     W.,     Mechanical     Expert, 
Chemical   Warfare   Service.   War   Dept., 

Washington 


SIMPSON,  Frederick,  Assistant  Mechanical 
Engineer,  Quartermaster  Corps,  U,   S.  A., 

Washington 

Florida 

HUDSON,  Frank  L.,  U.   S.   Shipping  Board, 


Jacksonville 


Illinois 


BAUEREISEN,  Ralpii  J..  Well  Contractor, 
Partner.  C.   P.   Brant  &  Co.,  Chicago 

CASBERG.  Carl  H.,  Assistant  to  General 
Superintendent,  Rockford  Drilling  Ma- 
chine  Co.,  Rockford 

ELLIS.  Russell  E.,  President,  R.  E.  Ellis 
Engineering  Co..  Chicago 

EXTON.  ALFRED  H.,  Chief  Engineer,  Ameri- 
can  Manganese  Steel  Co.. 

Chicago  Heights 


988 

FISHER,  Fred,  Vice-President  &  Treasurer, 
R.   E.  Ellis  Engiueering  Co.,  Chicago 

GARDNER,  Lestkr  H.,  Supt.  Engiueering 
&  I'lanning,  Rocli  Island  Arsenal 

GREEN,  J.  BiHCHARD,  President,  Cliicago 
Steel  &  Wire  Co..  Chicago 

JOHNSON,  CLiRExcE  G.,  Consulting  Engi- 
neer,   Union    Utilities    Co.,  Chicago 

KEHM,  August,  President,  Kehm  Bros.  Co., 

Chicago 

MAY,  Harrv  C,  General  Superintendent, 
Chicago,  Indianapolis  &  Louisville  R.   R., 

Chicago 

MUELLER,  Jacob  W.,  Managing  Estate  of 
Solomon   Mueller,  Belleville 

SOXEN.  Clayton  L.,  Industrial  Engineer, 
L.    V.   Estes.    Inc.,  Chicago 

Indiana 

ADDINGTON,  Martin  L.,  Tool  &  Gauge 
Maker.  Nordyke  Marmon  Co.    Indianapolis 

BESSOM,  Earl  A.,  Chief  Engineer,  Wheeler 
Schebler,    Carburetor   Co.,  Indianapolis 

Iowa 

JACOBSON.    Ern.st,    Consulting   Engineer, 

Iiaveuport 

Maryland 

MITCHELL,  George  W.,  V.  S.  Army  Chemi- 
cal  Warfare   Section,   Edgewood   Arsenal, 

Edgewood 

Massachusetts 

CHANDLER,  Leonard  D..  Member  of  Firm. 
Rideout,   Chandler   &  Joyce,  Boston 

APPLEGATE,  William  A.,  Chief  Drafts- 
man.  Morgan   Construction   Co.,   Worcester 

KNOWLES,  Frank  E.,  Superintendent  of 
Inspections,  Factory  Mutual  Insurance 
Co.'s.,  Boston 

LEARY,  Francis  J.,  Hydraulic  Engineer, 
Chas.   W.   Praray.  New   Bedford 

LUSK,  Walter  F..  Chief  Steam  Engineer. 
American  Writing  Paper  Co.,  Holyoke 

Michigan 

HANDLOSER.  Robert  C,  Manager,  Branch 
Office,  Motch  &  Merryweather  Mchy.  Co., 

Detroit 
HEATH,     Lewis     W.,     Treasurer,     General 
Manager,   Consolidated   Press   Co.. 

Hastings 
LEWIS.   John   G.,   Vice-President  &  Factory 
Manager.  Detroit.   Screw  Works.       Detroit 
MORRISSEY,    John    M.,    Field    Superintend- 
ent   &    Service    Engineer,    Diamond    Power 
Specialty    Co..  Detroit 

New  Jersey 

KOPF.  E.mil  a..  Assistant  to  Mechanical 
Engineer,   Singer  Mfg.  Co..  Elizabeth 

AIEEKS.  Howard  V..  Treasurer,  The  Gard- 
ner &  Meeks  Co.,  Union 

MURPHY,  Timothy  J..  Field  Engineer, 
American   Steel  &  Wire  Co.,  Trenton 

WATTS,  George  A..  Jr.,  Salesman,  General 
Utility   Man,   Watts   Campbell   Co., 

Newark 

New  York 

BER.NDT.  iRviNi;  A.,  Vice-President.  P.  E. 
Knneppel  &  Co..  Inc..  New  York 

BORSUK.  Anton,  General  Superintendent, 
Presto   Machine  Works.  Brooklyn 

CHAMBERLAIN.  Regenald  P..  Tool  De- 
signer,  Pierce  Arrow  Motor  Co..        Buffalo 

COFFEY.  Barton  H.,  Chief  Engineer,  Cool- 
ing Tower  Co..    Inc..  New    York 

EDWARDS.  Harry  D.,  Chief  Draftsman,  The 
Linde  Air  Products  Co.,  New   York 

EVANS,  Leigh  R..  Vice-President  &  Factory 
Manager.    Cyclemotor   Corp.,  Rochester 

FEILD,  William  T.,  Construction  &  Main- 
tenance Engineer.  American  Car  &  Fdry. 
Co..  Depew 

FLIFLET.  Thori.eif,  Chief  Engineer,  Wal- 
ter Kidde  &  Co.,  Inc..  New  York 

FREE.  Albert  V.,  Assistant  to  Principal  in 
Charge  of  Academic  Work,  Saunders 
Tr.ndes    School.  Yonkers 

GRIMMER.  Frederic  H.,  Machine  Shop 
Superintendent,    Cameron  Machine  Co., 

Brooklyn 

HOPE,  Harry  A..  Consulting  Industrial 
Engineer.  New  Y(.rk 

KELLER.  M.  W..  Manager.  Engineering  & 
Research    Dept..    Oneida   Community,    Ltd.. 

Kenwood 
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KNAPI',  Arthur,  President,  .Vrlhur  Knapp 
Engineering  Corp.,  New   York 

LOPPIN,  Alexander  J.,  Assistant  to  Super- 
intendent, Fidelity  &  Casualty  Co.  of  New 
York,  New  York 

McCULLOUGH,  Charles  H.,  .IR.,  Vice- 
President  &  General  Manager,  Lackawanna 
Steel   Co.,  Buffalo 

MANVILLE,  Keith  R.,  Designer,  Curtiss 
Engiueering   Corp.,  Long    Island    City 

NBUBAUER,  George  A.,  Mechanical  Engi- 
neer, The  Buffalo  Pitts  Co.,  Buttalo 

PACKARD,  Roland  A.,  Superintendent  of 
Power.  Barnet  Leather  Co.,         Little  Falls 

SE.\RLE,  Ernest  M.,  Mechanical  Engineer, 
Standard  Oil  Co.  of  New  York,         Albany 

SHAFFER,  Matthew  T.,  Mechanical  Engi- 
neer, The  Barrett  Co.,  New  York 

THOMAS,  Edward  II.,  Chief  Inspector  of 
Chemical  Plant  Construction,  Ordnance 
Dept.,  U.  S.  A..  New  York 

VAN  GORDER,  Winpred  H.,  Superintendent, 
C.   J.   Tagliabue  Mfg.  Co.,  Brooklyn 

VUILLEUMIER,  Rudolph,  Chief  Engineer. 
Pintsch  Compressing  Co.,  New  York 

WHITAKER.  H.iRRY  E.,  Engineer.  Ford, 
Bacon  and  Davis,  New  York 

North  Carolina 

MAULDIN,  Earle,  Engineer  of  Construction, 

R.  J.  Reynolds  Tobacco  Co., 

Winston-Salem 
MEISTER,  Conrad  L..  Mechanical  Engineer, 

A.  C.  L.  R.  R.,  Wilmington 

Ohio 

ANDERSON,  Harold,  N.,  President,  Ander- 
son Rolled  Gear  Co.,  Lakewood 

C-iSE,  .\LLAND0  A..  Instructor,  Machine 
Shop  Practice,   Ohio  State  University, 

Columbus 

DRAKE,  William  A.,  Secretary  and  Sales 
Manager,  The  Brownell  Co..     '  Dayton 

G.\RDNER,  Holland,  Commercial  Engineer, 
Westinghouse  Elec.  &  Mfg.  Co., 

Cleveland 

JONES.  Sidney  W..  Inspector,  New  Con- 
struction,   I'oungstown    Sheet   &   Tube   Co., 

Youngstown 

KEYS,  Walter  C,  Acting  Director  of  Engi- 
neering. The  Standard  Parts  Co., 

Cleveland 

KNECIIT,  Arthur  E.,  Production  Engineer, 
National  Cash  Register  Co.,  Cincinnati 

.MORRIS,  George  M.,  President  &  Treasurer, 
The  Morris   Machine  Tool   Co., 

Cincinnati 

PILLIOD,  Charles  J..  Designer,  The  Pilliod 
*'"■'  Swauton 

SHIELDS,  Frank  S..  President,  The  Cleve- 
land Planer  Co.,  Cleveland 

Pennsylvania 

.VT'STIN,    Walter    M..    Electrical    Engineer. 

Westinghouse  Elec.  &  Mfg.  Co.. 

E.  Pittsburgh 
BROSIUS,   Edgar  E.,   Contracting   Engineer, 

Pittsburgh 
CUNNINGHAM,  Otto  H,,  Charge  of  all  fuel 

and    power    conservation    work,    .MIegheny 

Steel  Co.,  Breckenridge 

FILLER.  John  T.,  Mining  Engineer.  Alumi- 
num Co.  of  America,  Pittsburgh 
HUGHES,    Harrison    H.,    Master   Mechanic. 

Carnegie  Steel  Co.,  By-Product  Coke  Wks., 

Clairton 
KLINE.    Chas.    W.,   Draftsman,    New    Jersey 

Zinc  Co.,  Palmerton 

MERRITT,  James  S..  Philadelphia  Manager, 

The  Engineer  Co.,  New  Y'ork     Philadelphia 
SCHR.-VNZ.  Charles  A.,  Manager,  Hvdraulic 

Machinery  Dept.,   R.  D.   Wood  &  Co.. 

Philadelphia 
SLOAT,   Benjamin    C„   Div.    Superintendent 

of    Hull    Construction,    .American    Interna- 

tlon    Shipbuilding  Corp.,  Hog  Island 

SULLENBERGBR.     John     K.,     Construction 

Engineer.   Bethlehem  Steel  Co.. 

Bethlehem 
WRIGHT.    Raymond   D.    B..    Sales    Engineer, 

Harrison    Safety  Boiler  Woorks, 

Philadelphia 
ZINK,     John     H..     Construction     Engineer. 

Bethlehem    Steel   Co.,  So.   Bethlehem 

Texas 

B.\STION.  J.  A..  Construction  Engineer,  The 
Texas  Co..  Port  Arthur 

WILSON.  Chester  W..  Consulting  Engineer. 
American    Smelting   &   Refining  Co.. 

El   Paso 
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Virginia 

TOPH.VM,  William  O.,  Superintendent  Engi- 
neer and  Engineer,  Surveyor  Shipping  Con- 
trol Committee,  Newport  News 
WEIDM.\N,  William  R.,  Captain  Engineers, 
047th   Service   Battalion, 

Camp    A.    A.    Humphreys 
Washington 

BOUSCHOR,  William  E.,  Puget  Sound 
JIanager,  Williamette  Iron  &  Steel  Wks, 

Seattle 

FLODIN,  John,  Draftsman,  C.  M.   Standifer 

Construction    Corp.,  Vancouver 

MATHESON,   W.   Scott,  Vice-President   and 

Manager,  Westerman  Iron  Wks., 

Seattle 
West  Virginia 

STEVENSON,  Charles  M..  Works  Engineer, 
Rollin  Chemical  Co.,  So.  Charleston 

Wisconsin 

NAGLER,  Forrest,  Sales  Engineer,  Allis- 
Chalmers  Mfg.  Co.,  Milwaukee 

Canada 

WOOD,  Reginald  H.,  Lieutenant,  Chief  En- 
gineer, Esquimau  Naval  Dockyard, 

Esquimau,  B.  C. 

England 

JOHNSON,  Lawrence  W..  Consulting  Engi- 
neer &  Technical  Director.  Messrs.  Banks, 
Warner  &  Co.,  Ltd..  London 

France 

PIERCE.  Paul  L.,  Lt.  Col.,  Ordnance  Dept., 
U.   S.   N.  A., 

American  Expeditionary  Forces- 
Mexico 

TAYLOR,  William  R..  Chief  Mechanical 
Engineer,    Mexican   Eagle   Oil   Co.. 

Minatitlan 

South  America 

McINTYRE,  Otis  L..  Mechanical  Superin- 
tendent,   Cerro  de   Pasco   Copper   Corp., 

La  Fundicion.   Pera 


FOR     consideration     AS     ASS0CI.4TE     OR 

associate-member 

,4rizona 

BUCHEN,  Joseph  C,  Mechanical  Engineer^ 
Miami   Copper   Co.,  Miami 

California 

C.\RTER,  Thos.  F.,  Mechanical  Engineer, 
Western  Pipe  &  Steel  Co.,         Los  Angeles 

New  York 

INGLEE,  Clinton.  Treasurer  &  General 
Manager,  National  Water  Main  Clearing 
Co.,  New    York 

LAPP,  Roy  B.,  Plant  Engineer,  Ingersoll 
Rand   Co,,  Painted   Post 

PAVITT,  William  H.,  Assistant  Chief  Engi- 
neer, Wilputte  Coke  Oven  Corp., 

New  York 

Ohio 

SCHUTTLER,  Carl  H..  Assistant  District 
Supply  Manager.  U.  S.  Shipping  Board 
Emergency  Fleet  Corp.,  Youngstown 

Pennsylvania 

FLETCHER.  Howard  J.,  Production  Mana- 
ger.  Miller  Lock  Co.,  Frankford 

Washington 

MAGUIRE.  Walter  J..  Chief  Inspector,  Pa- 
cific  Coast    Steel   Co.,  Seattle 

SEIM,  Oliver  P.,  Dispatcher,  Navy  Yard 
Puget   Sound,  Bremerton 

FOR     consideration     AS     ASSOCIATE-MEMBER     OB 
JUNIOR 

California 

HOUGHTON,  Harry  S..  Construction  Engi- 
neer, C.  F.  Braun  &  Co.,         San  Francisco 

Connecticut 

HUMASON,  Lawrence  C,  Secretary  & 
Treasurer,  The  Peck  &  Young  Mfg.  Co., 

Forestville 
MERRY,   Arthur  A.,   Assistant  Works  Man- 
ager.   Pratt  &  Whitney   Co..  Hartford 
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MILLINGER,  William  A.  F.,  Assistant  En- 
gineer, American  Can  Co.,  Bridgeport 

District  of  Columbia 

ABRAMS,  Lawrence  B.,  Engineer,  Ingersoll- 
Rand   Co.,  Washington 

MAIER,  DwiGHT  C,  Aeronauticai  Meciiani- 
cal  Engineer,  Bureau  ot  Aircraft  Produc- 
tion,   War   Dept.,  Washington 

Illinois 

FISCHER,  Franz  W.,  General  Superinten- 
dent,   The   Liquid   Carbonic   Co., 

Chicago 
Massachusetts 

GEORGE,  Harri-  A.,  Chief  Cost  Accountant, 
The  Heald  Mch.   Co.,  Worcester 

Michigan 

BAITS,  Stuart  G.,  Engineer,  Hudson  Motor 
Car   Co..  Detroit 

New  Jersey 

MIII^LER.     .Joseph,     Mechanical     Designer, 

Crocker-Wheeler  Co.,  Ampere 

REITZBL,    Jacob    H.,    Rate-Setter,    Croclier- 

Wbeeler  Co.,  Ampere 

New  York 

BAUMEISTER,  Paul  A.,  Mechanical  Engi- 
neer,   Ingersoll-Rand   Co.,  New   Yorli 

LAHRS,  Louis  J.  T.,  Director  of  Physical 
Education,    Y.    M.    C.    A.,  Buffalo 

LEINROTH,  Jean  P.,  Foreman  of  Welding 
Dept.,   Bossert  Corp.,  Utica 

MARTIN,  Walter  H.,  Small  Tool  Engineer, 
Arthur   Knapp   Engineering   Corp., 

New  Yorli 

NEWBX,  Clarence  L.,  Engineer,  Hyatt 
Roller  Bearing  Co.,  New   Yorli 

PIPEROUX,  Rene  P.,  Chief  Estimating  En- 
gineer, Honolulu  Iron  Wits.,        New  Yorl< 

STEELE,  Franci.s  J.,  Jr.,  Assistant  Chief 
Draftsman,    Naval  Auxiliary    Reserve, 

New   York 

WILLIAMS,  Harry  H.,  Safety  Engineer, 
Wyukoop  Service,  New  York 

Ohio 

FELLOWS.  John  A.,  Assistant  Superinten- 
dent, Machine  Dept.,  American  Rolling 
Mill  Co.,  Middletown 

ITOESSER,  Leo  P..  Production  Engineer, 
The  American   Rolling   Mill   Co., 

Hamilton 
FHITMAN,    Rat  B.,   Assistant  to   Chief  In- 
spector. U.   S.  Shipping  Board,  Emergency 
Fleet   Corp.,  Cleveland 

Pennsylvania 

KLEIN,  Stephen  L.,  Superintendent,  Lykens 

Valley    Fuel    Co.,  Williamstown 

SHEPHEARD,    George    R.,    Assistant    Chief 

Engineer,  The  Viscpse  Co.,      Marcus  Hook 

Wisconsin 

FRASER,  John,  Jr.,  General  Manager,  The 
Eraser    Co.,  Milwaukee 

Canada 

McKINNON.  K.  A..  Factory  Manager.  Mc- 
Kinnon    Industries,    Ltd.,        St.   Catherines 

Hawaii 

SEMPLE,  David  M.,  Works  Manager,  Catton 
Neill  &  Co..  Ltd.,  Honolulu 


for  consideration   a.s   junior 

California 

COBERLY.     Clarence     J..     Engineer,     Cali- 
fornia Burdett  Oxygen  Co., 

Los   .\ngeles 
Connecticut 

NELSON.    Ralph    M.,    Assistant   Mechanical 
Engineer,    Ashcraft   Mfg.    Co., 

Bridgeport 
Delaware 

GROW,  Harold  J.,  Assistant  Foreman,  Weld- 
ing   Dept.,    Bethlehem    Shipbuilding    Corp., 

Wilmington 
District  of  Columbia 

OLIVER.    Herman    G.,    Experimental    Engi- 
neer.  Science  &  Research   Div.,  II.   S.  A., 

Wjisbin^t"'^ 


Georgia 

McGOWN,  Clark  Y.,  Ordnance  Dept,  U.  S. 
A.,  Camp   Hancock 

Indiana 

STILZ,  Oscar  W.,  In  Charge  of  Production 
Dept.,    Nordyke   &    Marmon    Co., 

Indianapolis 
Maryland 

HINE,  Russell  C,  Steam  Engineer,  Con- 
solidated Gas,  Electric  Light  &  Power 
Co.,  Baltimore 

Massachusetts 

BLUE,  EnwARD  W.,  Scovell,  Wellington  & 
Co.,  .  Boston 

Missouri 

SIROKY,  Edmond,  Instructor  in  Mechanical 
Engineering,  Washington  University, 

St.   Louis 
New  Jersey 

CHANDLER,  Sherman  M.,  Assistant  Engi- 
neer,   Standard   Aero   Corp.   of   New   York, 

Plainfleld 

EDWARDS,  William  W.,  Millwright,  Dusen- 

berg   Motors  Corp.,  Elizabeth 

New  York 

ANDERSEN,  Andreas  H.,  Manager,  A.  Her- 

mansen.    New   York   Branch,  New  York 

CETRULE,     John,     Chief     Inspector,     Blair 

Tool  &  Mch.    Wks.,   Inc.,  New   York 

DOXSEY,    Arthur    M.,    Assistant    Engineer 

of  Tests,  Hull  Division,  Navy  Yard, 

New    York 
HAUSEL,    Walter    M.,    Assistant    to    Chief 

Draftsman,    Otis    Elevator    Co..        Yonkers 
HYDE,    George    G.,    Assistant    Engineer    of 

Design    &    Construction,    Eastern    Potash 

Corp.,  New  Y'ork 

Ohio 

WHITE,  Thomas  H.,  Assistant  to  Vice- 
President,   White  Motor  Co.,         Cleveland 

WUEST,  Frank  W.,  Assistant  in  Planning 
and  Time-study  Dept,  The  Lodge  &  Ship- 
ley Mach.  Tool  Co.,  Cincinnati 

Oregon 

FERRELL,  Fred  C,  General  Foreman,  Spo- 
kane,  Portland  &  Seattle   Ry.,        Portland 

Pennsylvania 

BRITTON,  Howard,  Jr.,  Representative, 
Brass  Goods  Dept.,  Manning,  Maxwell  & 
Moore,    Inc.,  Pittsburgh 

NICHOL.VS,  John  E.,  Shop  Engineer,  Beth- 
lehem   Steel   Co.,  Bethlehem 

RABE,  Frederick  W.,  Condenser  Test  Floor 
Engineer,   Westinghouse  Elec.  &  Mfg.   Co., 

Wilkinsburg 

TEFFEAU,  Louis  M.,  Mechanical  Drafts- 
man,  A.   I.   S.  B.   Co..  Philadelphia 

France 

LEISTER,  Fayette,  Master  Engineer,  103rd 
Engineers,    U.    S.    A., 

American    Espeditionarv   Forces 
PAULES,  Parvin  E.,  Lieutenant, 

Aviation   Section 


CHANGE  OF  GRADING 

promotion   from   associate 

Michigan 

STANBROUGH,     Duncan     G.,     General     Su- 
perintendent.  Packard   Motor  Car  Co.. 

Detroit 
New  York 

PRICE,   Melvin,  Assistant  Professor  of  Ma- 
chine  Design,   University  of   Rochester, 

Rochester 

promotion  from  associate-member 

Missouri 

RUPP,    Manning    E.,    Superintendent.    Shell 
Forging  Plants,  Curtis  &  Co.  Mfg.  Co., 

St  Louis 
New  Jersey 

KING,     Frank     A.,     Construction     Engineer, 
Wright-Martin    Aircraft   Corp.. 

New  Brunswick 


New  York 

HAMPSON,    Donald   A.,    Mechanical    Execu- 
tive, Morgans  &  Wilcox  Mfg.  Co., 

Middletown 
OBERG,  Erike  V.,  Editor,  "  Machinery," 

New   York 

promotion  from   junior 

District  of  Columbia 

FOGLER,    Ben    B.,    Major,    Mechanical    Re- 
search,  Chemical  Warfare   Service, 

Washington 
Massachusetts 

HERRICK,    Daniel  A.,   General   Superinten- 
dent,  Julian  d'Este  Co.,  Boston 

Mississippi 

SHARP,    JOHN    T.,    Superintendent,    Canton 
Elec.   Light   &   Water  Wks.,  Canton 

New  Jersey 

MOON,    Alfred   G.,    Maintenance    Engineer, 
Hercules  Powder  Co.,  Eenvll 

New  York 

LINKER,   Abraham,   Designer   on   Industrial 
Plant,  Perin  &  Marshall,  New  York 

McMillan,    Luther    B.,    consulting    Engi- 
neer,   H.    W.    Johns-Manville    Co., 

New  York 
MANDEL,     Arthur     C,     Engineering     Dis- 
patcher. Wright-Martin  Aircraft  Corp., 

Long  Island   City 
OSBOURN,     Millard    P.,     Chief     Engineer, 
B,adenhausen   Co.    (Reinstatement), 

New  York 
REBER,    James   B.,    Superintendent,   Colum- 
bian   Rope   Co.,  Auburn 
VAN  DERVORT,  Adrian  O.,  Superintendent 
Hammett  Machine  Works,  Troy 

Pennsylvania 

PRIEBE,     Ernest     B.,     Chief     Draftsman, 

Stoker  Eng.  Dept,  West.  Elec.  &  Mfg.  Co., 

E.    Pittsburgh 


SUMMARY 

New   Applications 164 

Applications   for   change  of  grading  i 

Promotion  from  Associate 2 

Promotion   from  Associate-Member 4 

Promotion  from   Junior 11 

Total    181 

SUMMARY   showing  AVERAGE  AGE  AND  POSITIONS 

OF  APPLICANTS   ON  BALLOT 

OCTOBER   24,    191S 


.\verage  age  of  applicants  : 

Members    39 

Associates    38 

Associate-Members     . .  _ 32 

Juniors     2.5 

Aeronautical   Mechanical   Engineer 1 

Associate   Editor 1 

Chief    Engineer 2 

Assistant  Chief  Engineer 1 

Consulting  Engineer 2 

Designers     ,3 

Draftsmen     2 

Chief   Draftsmen 3 

Executives  (Pres.,  Vice-Pres.,  Secy.,  Treas., 

Mgrs.)    20 

Foreman    j 

Inspector 1 

Assistant   Inspector ' '  1 

Instructor   j 

Master    Mechanic 1 

Mechanical  Engineers 14 

Assistant   Mechanical   Engineers 2 

Motor    Engineer 1 

Operating    Engineer 

Plant    Engineer _ , 

Production  Officer [[ ,[ 

Professor    

Resident   Engineer ' 

Sales  Engineer 

Superintendents 

Assistant   Superintendent 4 

Miscellaneous   ,  ,  [  17 


UNITED  STATES  GOVERNMENT  SERVICE 
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SELECTED  TITLES   OF    ENGINEERING    ARTICLES 


THE  section  Selected  Titles  of  Engineering  Articles  com- 
prises an  index  to  current   articles   on  mechanical  engi- 
neering and  related  subjects. 

This  work  has  been  made  possible  by  the  remarkable  col- 
lection of  current  technical  periodicals  available  in  the  Library 
of  the  United  Engineering  Society,  which  is  one  of  the  greatest 
and  most  complete  collections  in  the  world.  The  Library 
receives,  even  now,  wlien  some  of  the  foreign  periodicals  have 
ceased  to  come  to  its  shelves,  close  to  a  thousand  different 
papers,  magazines  and  transactions  of  societies  in  the  engi- 
neering and  scientific  fields,  in  not  less  than  ten  languages. 
The  Society's  engineering  staff  examines  these  publications 
as  the\-  are  received  and  prepares  the  cards  which  are  ulti- 


mately used  in  the  Selected  Titles  section  of  The  Journal. 

Chief  attention  is  paid  to  articles  directly  concerned  with 
the  branches  of  mechanical  engineering.  When  it  is  thought 
they  will  be  of  interest  or  value  to  mechanical  engineers, 
however,  other  articles  are  listed,  in  the  realms  of  physics 
and  chemistry;  civil,  mining  and  electrical  engineering,  tech- 
nology, etc. ;  and  in  subjects  in  broadly  related  fields  such  as 
tiaining  and  education,  safety  engineering,  fire  protection,  em- 
ployment of  labor,  welfare  work,  housing,  cost  keeping,  patent 
law,  public  relations,  etc.  Cross-references  are  introduced  and 
where  the  titles  themselves  are  not  sufficiently  descriptive, 
explanatory  sentences  are  appended.  The  main  abbrevia- 
tions used  in  the  items  are  given  at  the  bottom  of  this  page. 


PHOTOSTATIC  PRINTS 

Pliotostatie   copies    iiuni    be   obtained    of   unii 
of  the  articles  listed  in  this  section. 

Price  of  each  print  (up  to  U  x  U  in.  m 
size),  25  cents,  plus  postage.  -1  separate  print 
is  required  fo-r  each  page  of  the  larger-size 
periodicals,  but  lohere  possible  tiro  pages  will  be 
photographed  together  on  the  same  print.  Bill 
will  be  mailed  with  the  prints. 
Orders  should  be  sent  to 

Harrison  W.  Craver,  Director, 
Engineering  Societies  Library, 
29  West  Thirty-ninth  Street, 

yew   York. 

AERONAUTICS 

Aerostatics 

Military  Aerostatics,  H.  K.  Black.  Aerial 
Age,  vol.  7,  nos.  24.  25,  26,  Aug.  26,  Sept.  2. 
Sept.  9,  191S,  p.  1167,  1  fig.,  p.  1219,  p. 
1267,  1  flg.,  vol.  8,  nos.  2  and  3,  Sept.  23 
and  Sept.  30,  1918,  p.  65,  1  flg.,  p.  119.  1  fig. 
Aug.  26  :  Science  of  ballooning  ;  Cocquot  type, 
Model  M,  operated  by  Royal  Flying  Corps. 
Sept.  2  :  Paracbute  harnesses.  Sept.  9  :  Di- 
mensions of  American  observation  balloons. 
Sept.  23 :  Construction  of  balloon  wincbes. 
Sept.  30  :  Handling  a  balloon  in  tbe  field. 

Altitude 

An  .\lignment  Cbart  for  Obtaining  Heights 
from  Observations  of  Pressure  and  Tempera- 
ture, A.  H.  Stuart.  Aerial  Age,  vol.  7,  no. 
26.  Sept.  9,  1918,  p.  1275.  Constructed  by 
solving  Laplace's  equation  between  height 
above  datum  level  and  pressure  and  temper- 
ature of  atmosphere,  by  means  of  a  d'Ocagne 
alignment  cbart. 

Problems  in  Flying  at  High  Altitudes,  W. 
Kasperowicz  (Translated  from  French  by 
Augustus  Post).  Flying,  vol.  7.  no.  8.  Sept. 
1918,  pp.  714-715.  Changes  produced  by  re- 
duced air  pressure. 

Bolts 

On  the  Strength  of  Bolts  in  .\irplan.> 
Structure.  John  Ciise.  Aeronautics,  vol.  15. 
no.  252,  Aug.  14,  1918,  pp.  134-139,  17  flgs. 
Formula;  and  rule.s  for  design ;  strength  of 
bolts,  in  spars  and  the  like,  when  subject  to 
transverse  loads  at  the  ends  ;  distribution  of 
loads  between  bolts  holding  single  plate  un- 
der tension ;  distribution  of  load  between 
bolts  of  joint  subjected  to  bending.  (To  be 
continued.) 

Enemy  Aircraft  Exhibit 

Tbe  London  Enemy  Aircraft  Exhibit.  Tbe 
Fokker  Biplane,  G.  Douglas  Wardrop.  Aerial 
.\ge,  vol.  8.  nos.  2  and  3,  Sept.  23  and  30. 
1918,  pp.  68  and  87,  1  flg.  and  p.  130,  1  flg. 
Sept.  23:  Data  of  design  of  captured  German 
machine  of  D  VII  type.  Sept.  30  :  Halber- 
stadt    two-se;irer. 

Engines 

Aluminum  Pistons  for  German  .\irphiue 
Engines.  C.  Vickers.  Brass  World,  vol.  14, 
no.  9,  Sept.  1918,  pp.  258,  1  flg.  Drawing 
and  description  of  aluminum  piston  taken 
from  a  230-hp.  Benz  motor  ot  captured  Avia- 
tik  biplane. 

Enemy  Aircraft  Engines  (VIII1.  Automo- 
bile Engr.,  vol.  8.  no.  116.  July  1918,  pp.  194- 


199,  11  flgs.  ISO  bp.  .Mercedes:  cylinders 
and  other  "parts;  lubrication;  ignition;  wa- 
ter-circulation system ;  power  and  consump- 
tion  curves. 

Modern  Aeronautic  Engines  (II).  Herbert 
Chase.  Jl.  Sos.  Automotive  Engrs.,  vol.  3, 
no.  3,  Sept.  1918,  pp.  205-208,  17  flgs.  De- 
tails of  Sunbeam  and  Rolls-Royce  (English) 
and  Hall-Seott   (Am.)   engines.     (Concluded.) 

The  Design  of  Aeroplane  Engines,  John 
Wallace.  Aeronautics,  vol.  15,  nos.  251  and 
252.  Aug.  7  and  14,  1918,  pp.  116-118.  7  flgs.. 
and  141-143,  6  figs.  Aug.  7  :  Remarks  on 
two-cylinder  engines ;  twin-cylinder  Vee  en- 
gine :  horizontally  opposed  twin  ;  three-cylin- 
der ;  four-cylinder  vertical.  .\ug.  14  :  Three- 
cylinder  radial  engines;  five-cylinder  radial, 
lietermination  of  results.  (Continuation  of 
serial.) 

The  240  H.P.  8-cylinder  Mercedes.  Aerial 
Age.  vol.  7,  nos.  25  and  26,  Sept.  3  and  9. 
191S,  pp.  1220-1221,  4  figs.,  pp.  1270-1274. 
17  figs.  Sept.  3  :  Detailed  report  on  design  of 
a  captured  German  two-seater;  summary  of 
tests  ;  cylinders  ;  reduction  gear.  Sept.  9  : 
Crank  chamber;  vertical  driving  gear;  lubri- 
cation ;  water  circulation ;  water-pump  test 
report ;  ignition  ;  air  pump ;  engine  data  ; 
general  analysis  of  weights  of  parts. 
—  The  300  H.P.  Maybach  Aero-Engine.  En- 
gineering, vol.  106.  no.  2748,  Aug.  30,  1918, 
pp.  226-228,  17  flgs.  Detailed  and  illus- 
trated description  of  the  six-cylinder  Ger- 
man engine.  Also  published  in  Engineer, 
vol.  126,  no.  3270,  Aug.  30,  191S,  pp.  184- 
186,  7  figs,  and  in  Flight,  vol.  10,  no.  36, 
Sept.  5,  191-8,  pp.  995-1000.  10  flgs.  Con- 
necting rods  ;  valve  gear  ;  cam  diagram  and 
valve  timing;  crankshaft.  (Continuation  of 
serial.) 

Individual  Types 

A  Fokker  Biplane  of  Recent  Type.  Flight, 
vol.  10,  no.  30.  July  25.  1918.  pp.  829-831.  1 
fig.     Details  of  a  captured  German  machine. 

Some  New  Enemy  Airplanes.  .\viation. 
vol.  5.  no.  4.  Sept.  15.  1918,  pp.  235-237.  9 
figs.  Dimensions  and  nature  of  Albatros 
D.  5,  and  of  Fokker  D.  7.  Summary  from 
L'ASrophile.  L'A&oplane,  Flight  and  Fly- 
ing.     (To  be  continued.) 

The  D.H.  5  Pursuit  Biplane.  .\viatiou. 
vol.  5,  no.  4.  Sept.  15.  1918.  pp.  228-229.  7 
figs.  Description  of  an  English  tractor  bi- 
plane with  a  single  pair  of  interplane  struts 
on  either  side  and  with  wings  set  at  a  neg.T- 
tive  stagger  of  0.695  m.  Also  published  in 
.\erial  Age,  vol.  8,  no.  2.  Sept.  23.  1918.  pp. 
70-71.  6  figs.  Translated  from  Zeitschrift  fiir 
Flugteehnik   und  Motorluftschiffahrt. 

The  Hannoveraner  Biplane.  Flight,  vol. 
10,  no.  36.  Sept.  5.  1918.  pp.  987^993,  28 
flgs.  Details  of  construction  of  captured 
plane.  Report  of  Technical  Department,  Air 
craft  Production.  Ministry  of  Munitions. 

The  Pfalz  Single-Seater  Fighter — 160  H.P. 
Mercedes  Engine.  Flight,  vol.  10,  nos.  30. 
31.  32,  33,  July  25,  Aug.  1,  .\ug.  8.  .\ng.  15, 
1918,  pp.  822-827,  5  figs.,  pp.  855-856,  3  figs., 
pp.  885-888.  7  figs.,  pp.  905-908.  5  flgs.  July 
25  :  Official  data  ;  diagrams  showing  metbiid 
of  covering  body  with  ply-wood  ;  wing  roots. 
.\ug.  1  :  Mounting  of  the  tail-plane  root  : 
details  of  runner.  Aug.  8 :  Safety-belt  at- 
tachment ;  control  handle ;  undercarriage. 
.\ug.    15  :    Wiring    diagram :    wing    structure 


and  arrangement.  Also  published  in  .Auto- 
motive Ind.,  vol.  39,  no.  10.  Sept.  5,  1918. 
pp.  406-409,  7  flgs. 

Giant  Zeppelin  Airships  (Les  avions 
geants  Zeppelin  1.  L'Aerophile,  year  26,  nos. 
15-10,  Aug.  1-15,  1918.  pp.  225-242,  33  flgs. 
Plans  and  details  of  captured  machine,  22  m. 
long.  41  m.  wide.  -\lso  published  in  Aerial 
Age,  vol.  8,  no.  3,  Sept.  30.  1918,  pp.  122- 
125.   6   flgs. 

Materials  of  Construction 

Tests  ot  Materials  Used  in  Aeroplane  Con- 
'  struction  (L'essai  des  mat^riaux  servant  ^ 
la  construction  des  aeroplanes).  Genie  Civil, 
vol.  73.  no.  10.  Sept.  7.  1918,  pp.  188-191.  i:: 
flgs.  Machines  used  for  verifying  equilibrium 
of  parts ;  details  and  operation  of  .\^■ery 
elongation  and  rupture-testing  macliine : 
tests  made  on  textile  fabrics. 

Meteorology 

Some  Meteorological  Conditions  Which  In- 
crease the  Danger  of  Flying,  C.  J.  P.  Cave. 
.\erial  .\ge.  vol.  8.  no.  2,  Sept.  23.  1918,  |i. 
64.  2  flgs.  Rain,  hail  and  snow  ;  lightning  ; 
fog.      (Concluded.) 

Model  Aeroplanes 

Model  .Verorautical  Building  as  a  Step 
to  Aeronautic  Engineering.  Aerial  Age,  vol. 
7,  nos.  23,  24.  25.  26,  Aug.  19.  Aug.  26, 
Sept.  2,  Sept.  9.  1918.  p.  1127,  1  fig.,  p. 
1183,  1  fig.,  p.  1231,  16  flgs.,  p.  1283.  1  fig., 
vol.  8,  nos.  2  and  3.  Sept.  23  and  Sept.  30, 
1918,  p.  77,  3  flgs..  and  p.  135.  10  figs. 
.^ug.  19 :  Method  of  fastening  and  rigging 
main  planes.  .Aug.  26  :  Construction  of  tail, 
rudder,  fin  and  propeller.  Sept.  2 :  Com- 
pressed-air motor.  Sept.  9  :  Details  of  mo- 
tor :  tank  construction.  Sept.  23 :  Steam- 
engine  construction.  Sept.  30 :  Gasoline- 
engine   principle  and   construction. 

Omithopter 

The  Ornithopter.  Herbert  Chatley.  .Avia- 
tion, vol.  5.  no.  4.  Sept.  15.  1918,  p.  237. 
Possibilities  and  requirements  of  the  real 
bird   machine. 

Propellers 

Notes  on  -Airscrew  Analysis.  M.  A.  S. 
Riach,  Aerial  ,ige.  vol.  7.  no.  24.  Aug.  26, 
1918.  pp.  1173-1179.  3  flgs.  Analysis  of 
changes  likely  to  be  brought  about  by  vari- 
ation in  one  or  more  of  the  parameters  in- 
volved in  hypothesis  upon  which  is  based 
the  theory  of  airscrew  previously  outlined 
by  writer. 

U.  S.  Aircraft  Production 

Aircraft  Production  in  the  United  States. 
Plying,  vol.  7.  no.  8.  Sept.  1918,  pp.  721- 
726.  738  and  744.  Complete  report  of  the 
Senate  Subcommittee  on  Military  -Affairs. 

See  also  Metallurgy  (Aircraft)  ;  Physics 
(Air)  ;  Woodirorldng  Machinery  (Propeller- 
Shaping  Machines).^ 

AIR  MACHINERY 

Air  Compressors 

Lubrication  of  .Air  Compressors.  W.  H. 
Callan.  .Am.  Mach..  vol.  49.  no.  13,  Sept. 
26,  1918.  pp.  575-577.  Shows  that  most  oil 
experts  figure  on  heat  conditions  which  do 
not   exist  and   recommend   the  wrong  oil. 


Note. — The  abbreviations  used  in  indexing  are  as  follows  :  Academy  (.Acad.)  ;  And  (&)  ;  American  (.Am.)  ;  .Associated  (Assoc.)  ;  Association 
<Assn.)  ;  Bulletin  (Bui. »:  Bureau  (Bur.);  Canadian  (Can.):  Chemical  or  Chemistry  (Chem.)  ;  Electrical  or  Electric  (Elec.)  ;  Electrician 
(Elecn.)  ;  Engineer  [s]  (Engr.  [s]);  Engineering  (Eng.)  ;  Gazette  (Gaz.);  General  (Gen.);  Geological  (Geol.)  ;  Heating  (Heat.);  Indnstrlal 
(Indus.)  ;  Institute  (Inst.)  ;  Institution  (Instn.)  ;  International  (Int.)  ;  Journal  (Jl.)  ;  London  (Lond.)  ;  Machinery  (Machy.)  ;  Machinist 
(Mach.);  Magazine  (Mag.);  .Marine  (Mar.);  Materials  ( Matls. )  ;  Mechanical  (Mech.);  Mining  (Min.)  ;  Municipal  (Mun.)  ;  National  (Nat.); 
New  England  ( N.  E. )  ;  New  York  (X.  V.)  :  Record  ( Ree. )  ;  Refrigerating  or  Refrigeration  (Refrig.)  ;  Review  (Rev.)  ;  Railway  (Ry.)  :  Scientific 
or  Science  (Scl.)  ;  Society  (Soc.)  ;  United  States  (U.  S.)  ;  Ventilating  (Vent.)  ;  Western  (West.)  ;  State  names  (111.,  Minn.,  etc.)  ;  Proceedings 
(Proc.)  ;  Transactions  (Trans.)  ;  Supplement  (Supp.). 
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Persberg  Installation  of  Hydraulic  Air 
Compressors  (llydraulisk  luftlionipressoran- 
liiggDiDg  vid  I'ersberg),  Uust.  Anderson. 
Hinang  till  Jorn-Koutorfts  Auualer.  vol.  It), 
no.  7,  July  15,   1918,  pp.  271-29C,  23  figs. 

Blowers 

Installation  and  Care  of  Sturtevant  V  D-5 
Turbo-Blower,  F.  W.  Sterling.  Jl.  Am.  Soc. 
Naval  Engrs.,  vol.  30,  no.  3,  Aug.  1918,  pp. 
480-489,  5  figs.  Operating  rules ;  enumera- 
tion of  parts :  emergency  governor  mechan- 
ism ;  packing  ;  bearings  ;   lubrication. 

Test  of  Sturtevant  Forced  Draft  Blower, 
M.  C.  Stuart.  Jl.  Am.  Soc.  Naval  Engrs., 
vol.  30,  no.  3,  Aug.  1918,  pp.  453-479,  19 
figs.  Performance  at  various  speeds,  steam 
pressures  and  back  pressures  of  non-condens- 
ing vertical  turbine  with  cone-type  fan 
mounted  on  shaft  directly  above  turbine ; 
performance  of  fan  at  va'rious  speeds  and 
capacities :   performance  of  combined   unit. 

Compressed-Air  Applications 

Uses  of  Compressed  .\ir  in  the  Moderu 
Shop,  P.  C.  Frank.  Can.  Machv..  vol,  20, 
no.  11,  Sept.  12,  1918,  pp.  309-313,  20  figs. 
Considerations  on  amount  of  clearance,  cool- 
ing of  air  in  cylinders  and  action  of  valve, 
in  reference   to  efficient   operation. 

Flow  of  Air 

The  Flow  of  Air  Through  Small  Coal  and 
Other  Broken  Material  :  Keport  to  the  Don- 
caster  Coal-Owners'  Committee,  John  T. 
Storrow.  Trans.  Instn.  Min.  Engrs.,  vol,  55, 
part  4,  Aug,-Sept.  1918,  pp.  313-317.  1  fig, 
and  (discussion)  pp.  317-323.  Experiments 
to  ascertain  under  what  conditions  the  rate 
of  flow  of  air  through  a  porous  material 
varies  directly  as  the  ventilating  pressure. 
and  not  with  the  square  root  of  it,  as  in  the 
case  in  ordinary   pipes. 

BIBLIOGRAPHY 

Sec  Lubricalion  (Vucosity)  ;  Sajety  Engi- 
nccniu/  {DuKt  Inhalation)  ;  Varia  (Automo- 
bile Insurance). 

BRIDGES 


Mill  Buildings 

Ueconstruction  of  Consumers'  Cordage 
Plant  at  Dartmouth,  Contract  Bee,  vol.  32, 
no.  35,  Aug.  28.  1918,  pp.  687-688,  4  figs. 
Description  of  repair  and  reconstruction  of 
buildings  severely  damaged  by  Halifax  ex- 
plosion. 

Office  Building 

The  Office  Building  of  the  Department  of 
the  Interior,  Charles  Butler.  Architectural 
Kec,  vol.  44,  no,  3,  Sept.  1918,  pp.  199-213, 
17  figs.      Plans  and   elevations. 


Piles 

Carrying  Capacity  for  Various  Types  of 
Piles,  H.  W.  Young,  Eng,  &  Cement  World, 
vol.  13,  no.  7,  Oct.  1,  1918,  pp.  28-29. 
Strengths  computed  liy  Patton's  formula  for 
a  30-ft.  pile  under  average  soil  conditions. 

Sec  also  Power  Plants  (.Vihration) . 

CEMENT  AND  CONCRETE 

By-Products 

Conserving  the  By-Products  of  the  Ce- 
ment Mills,  W.  G,  Clark.  Eng.  &  Cement 
World,  vol.  13.  no.  7.  Oct.  1,  1918,  pp.  61-62, 
1  fig.  Opportunities  in  increasing  efficiency 
by    recovery    of    potash    dust. 

Concrete  Proportioning 

Methods  of  Proportioning  Concrete  Based 
on  Recent  Experimental  Work,  D.  A.  Abrams, 
Jl.  Eng.  Inst,  of  Can.,  vol.  1,  no.  5,  Sept. 
1918,  pp.  206-207.  Notes  based  on  author's 
work   at   Lewis   Institute. 


Bridge  Reconstruction 

Strengthening  Poughkeepsie  Bridge  Super- 
structure. Uy.  .\ge,  vol.  65.  no.  11,  Sept.  13, 
1918,  pp.  473-476.  9  figs.  Engineering  fea- 
tures of  efforts  to  increase  capacity  by 
changing  from  double  track  to  single  gaunt- 
let  track   accommodations. 

Reinforced-Concrete  Bridges 

A  New  Type  of  Iron-Concrete  Arch,  M. 
Frontard.  Eng.  &  Cement  World,  vol.  13, 
no,  4,  Aug.  15,  1918,  p,  37.  Structure  built 
by  Ijridging  gap  with  rails  bent  to  curvature 
of  arch  and  finishing  jvith  concrete. 

The  Canadian  Pacific  Railway's  Second 
Track  Work  Between  Leaside  Junction  and 
North  Toronto.  Can.  Ry.  &  Marine  World. 
no.  247,  Sept.  1918,  pp.  378-380,  5  figs. 
Features  of  design  of  386-ft,  reinforced-con- 
crete  bridge  over  reservoir  ravine  :  structure 
supported  on  two  abutments  and  five  towers. 

Steel  Arch  Bridges 

The  Economics  of  Steel  Arch  Bridges,  In- 
dian Eng.,  vol,  64,  nos,  3  and  4.  July  20  and 
27,  1918,  pp.  39-41  and  53-54.  Formula>  for 
weights  of  metal  In  arches  per  linear  foot  of 
span,  based  on  designing  specifications.  (Con- 
tinuation  of  serial.) 

BUILDING  AND  CONSTRUCTION 

Camp  Model  Towns 

Construction  Camps  Model  Towns  on  Mi- 
ami Flood  Works.  Eng.  News-Rec,  vol,  81, 
no,  13,  Sept.  26,  1918,  pp.  575-578,  8  figs. 
Details  of  plan  of  village  and  floor  plans  of 
houses :  village  comprises  houses,  schools, 
community  halls,  markets,  water  mains, 
lights  and   sewers. 

Concrete  Culverts 

Standard  Practice  in  Concrete  Culvert 
Construction.  H.  Colin  Campbell.  Eng,  & 
Cement  World,  vol.  13,  no.  4,  Aug.  15,  1918, 
pp.  19-20.  Tables  giving  relation  between 
area  drained  and  area  of  waterway,  and 
data    on   reinforced-concrete  box   culverts. 

Foundations 


Foundation   Construction   for  New   Station 
at  Kansas  City.     Elec.   Rev.,  vol.  73,  no.   13, 

Sept,  28,  19lS,  pp,  492-493,  7  figs,  Prob-  Portland  Cement 
lems  encountered  in  the  work  on  150,000-  '^""^<"'"  v^emeni 
kw,  plant  on  Missouri   River. 


Concrete,  Shock-Resisting 

.\  New  Shock  Resisting  Concrete,  Can, 
Machy,,  vol.  20,  no.  9.  Sept.  5,  1918.  pp, 
297-298,  Proportions  of  ingredients  in  con- 
crete composed  of  Portland  cement  with  par- 
ticles of  moss,  turf,  or  wood  (pulverized  or 
pulped),  and  metallic  ores,  with  a  binding 
liquid  consisting  of  a  soluble  salt  of  alumina, 
lime   and    water. 

Deterioration 

Causes  of  the  Disintegration  of  Concrete. 
A.  G.  Blackie.  Jl.  Eng.  Inst,  of  Can.,  vol.  1, 
no.  5,  Sept.  1918,  pp.  200-203.  Comparison 
of  theories  advanced  by  Montana  Experi- 
mental Station.  Bui.  81,  Feb,  1911.  and  by 
Bureau  of  Standards,  Tech,  Paper  95,  1917, 
with  results  of  work  developed  at  Univ.  of 
Wyoming  Experimental  Station,  Bui.  113, 
Mar.  1917 ;  account  of  author's  tests  made 
by  determining  action  of  various  alkali  solu- 
tions upon  .sands  used  locally  in  composition 
of   concrete 

Chemistiy  of  Concrete,  Arch.  Blackie. 
Can.  Engr..  vol.  35,  no.  10,  Sept.  5,  1918, 
pp.  231-233,  Former  and  present  theories 
explaining  the  disintegration  of  concrete : 
rules  for  making  tile  :  distintegrated  sewers  ; 
alkali  action  on  sands  ;  Winnipeg  water  dis- 
trict tests.  Paper  before  Sasketoon  Section, 
Eng.   Inst,   of  Can. 

Observations  of  Concrete  Failures,  H. 
McD.  Weir,  Jl,  Eng,  Inst,  of  Can.,  vol.  1. 
no.  5.  Sept.  1918,  pp.  203-206.  Report  of 
investigating  committee  appointed  by  Cal- 
gary Branch,  particularly  in  relation  to 
alkali   conditions. 

Reinforced  Concrete  v.  Salt,  Brine,  and 
Sea-Water,  H.  J.  M.  Creighton.  Page's  Eng, 
Weekly,  vol,  33,  no,  726.  Aug.  9.  1918,  pp. 
66-67.  Corrosion  of  iron  reinforcement  due 
to  action  of  brine ;  probable  reactions  which 
occur  when  metal  comes  in  contact  with  a 
salt  solution.  Paper  before  Faraday  Soc. 
(To  be  continued.)  Also  published  in  Min. 
Jl..  vol.  122,  no.  4329,  Aug.  10,  1918,  pp. 
473-475. 

The  Deterioration  of  Concrete  Due  to  Al- 
kali Conditions,  Contract  Rec,  vol,  32,  no, 
37,  Sept.  11,  1918,  pp.  743-745.  Causes  of 
distintegration :  tables  of  analysis  of  .sam- 
ples ;  conclusions.  Report  prese'nted  by  Cal- 
gary Branch  Committee  before  Eng,  irist.  of 
Canada, 

Oil  and  Concrete 

Effect  of  Oil  on  Concrete,  C,  P,  Bowie 
Practical  Engr.,  vol.  58,  no.  1642.  Aug.  15, 
1918,  pp.  79-80.  Reports  on  experiments 
performed  under  au.spices  of  So.  Pac.  RR. 
Abstracted  from  Oil  Storage  Tanks  and  Res- 
ervoirs, Bui.  155,  Bureau  of  Mines,  Wash- 
ington. 


House  Construction 

House  Construction  and  Design,  Contract 
Rec,  vol.  32,  no.  35.  Aug.  28,  1918,  pp.  677- 
679,  7  figs.  'Various  types  and  sizes  of  con- 
crete bouses  adopted  for  work  of  reconstruc- 
tion of  Halifax, 


Government  Specifications  for  Portland 
Cement.  Eng.  &  Cement  World,  vol  13  no 
7.  Oct.  1,  191S.  p.  17.  Definition,  chemical 
limits,  specific  gravity,  fineness,  soundness, 
time  of  setting,  tensile  strength,  packages 
and  marking,  storage,  inspection,  rejection, 
and  treatment  of  samples. 

See      also      Bridges      {lieitifnrred-Coiicrete 


liridgcs)  ;  Uuilding  and  Couslruetion  {Con- 
crete Culverts)  ;  Roads  and  Pavements  (Con- 
crete Hoods). 

CHEMICAL  TECHNOLOGY 

Flames 

Residual  and  Extinctive  .\tmospheres  of 
Flames.  T.  F.  Eric  Rhead.  Jl.  Soc.  Chem. 
Ind.,  vol.  37,  no.  16,  Aug.  31,  1918,  pp.  274T- 
278T,  2  figs.  Experimental  determination  of 
oxygen  contents  tor  flames  of  various  gases, 
the  inert  gas  employed  for  the  extinctive 
atmosphere  being  nitrogen. 

Gasoline 

The  Recovery  of  Gasoline  from  Natural 
Gas,  W.  P.  Dykema.  Petroleum  Rev.,  vol, 
39,  no.  841,  pp.  138-140.  Considerations  to 
be  made  before  designing  a  compression 
plant  to  treat  natural  gas  from  a  given  area. 
(To  be  continued.) 

High-Temperature  Processes 

High  Temperature  Processes  and  Products, 
Chas.  R.  Darling.  Jl.  Royal  Soc.  of  Arts, 
vol.  66,  no,  3432,  Aug.  30,  1918,  pp,  635-642, 
8  figs.  Thermit  processes  and  application  of 
thermit  to  welding  of  iron  and  steel  ;  electric 
steel  smelting  ;  fixation  of  atmospheric  nitro- 
gen :  formation  of  calcium  carbide  :  carbo- 
rundum  and  allied  substances. 

Natural  Gas 

The  Chemical  Possibilities  of  Natural  Gas. 
J.  B.  Garner.  Chem.  Engr.,  vol.  26,  no.  7, 
June  1918,  pp.  245-254.  Uses  of  nitrogen 
contained  in  discharge  gases  from  gas  en- 
gines in  production  of  compounds  of  indus- 
trial importance.  Paper  before  Nat.  G.ts 
Assn.   of  America. 

Petroleum 

Studies  on  the  .\bsorption  of  Light  Oils 
from  Gases.  Harold  S.  Davis  and  Mart 
Davidson  Davis,  Jl.  of  Ind.  &  Eng.  Chem". 
vol.  10,  no.  9.  Sept..  1918,  pp.  718-725,  5  figs. 
Theory  of  washing  process  for  the  absorption 
of  benzene  vapor ;  determination  of  vapor 
pressure  of  benzene  from  its  solution  in 
high-boiling  American  petroleum  oil ;  deter- 
mination of  average  molecular  weight  of  oil 
when  dissolved  in  benzene  by  lowering  freez- 
ing point ;  theory  of  washing  processes  for 
the  absorption  of  light  oil  vapors. 

Potash 

The  Recovery  of  Potash  as  a  By-Product 
in  the  Manufacture  of  Portland  Cement. 
John  J.  Porter.  Am.  Fertilizer,  vol.  49, 
no.  5.  Aug.  31,  1918.  pp.  58-72.  Possibili- 
ties of  industry  :  problem  of  liberation  ;  solu- 
bility of  potash;  electrical  precipitation; 
estimating   recovery  ;   cost   calculations. 

Rubber 

Comparative  Methods  for  Determining  the 
State  of  Cure  of  Rubber.  H.  P.  StevensT  Jl. 
Soc.  Chem  Ind,,  vol.  37,  no.  16,  Aug  31. 
191S.  pp.  280T-2S4T,  5  figs.  Formulation  of 
degree  of  vulcanization  in  reference  to  (li 
percentage  of  combined  sulphur  calculated 
in  rubber  present.  (2)  physical  properties  of 
vulcanizate,  particularly  load  supported  per 
unit  ci-oss-sectional  area  at  a  given  elonga- 
tion, or  vice-versii. 

Moistui-e  in  Raw  Rubber.  G,  Stafford  Whit- 
by. Jl.  Soc.  Chem.  Ind..  vol.  37.  no.  16.  Aug, 
31,  1918,  pp,  278T-2S0T.  1  fig,  Retxirds  of 
observations  made  under  tropical  conditions 
on  variations  of  water  content  of  raw  rub- 
ber and  its  relation  to  humiditv  of  atmos- 
phere, form  of  the  rubber,  and  "pressure  of 
serum  solids. 

Sulphur 

Sulphur  from  Coal.  Gas.  Jl..  vol  143.  no, 
2880.  July  23.  1918,  p.  1.59,  1  fig.  German 
feld  process  for  simultaneous  recovery  of 
sulphur  and  ammonia  by  washing  coal  pas. 
with  a  solution  of  ammonium   tetrathionote. 

Sulphuric  Acid 

Some  Observations  on  Sulphuric  .\cid 
Plants,  New  and  Old  (IV).  Gas  World,  vol. 
49.  no.  1776,  Aug.  3.  1918.  pp.  18-19.  Spent 
oxide  as  a  source  of  sulphur ;  purification 
of  coke-oven  gas. 

Sulphuric  Acid  in  1017,  Philip  S.  Smith 
Am.  Fertilizer,  vol.  49.  no.  5.  Aug.  31,  1918. 
pp.  78-.86.  Conditions  of  industry :  uses  ■ 
production  ;  ores  used  in  manufacture  of 
.icid. 

The  Thermal  Properties  of  Sulphuric  Acid 
and  Oleum,  .\lfred  W.  Porter.  Trans  Fara- 
day Soc.  vol.  13,  part  3.  June  1918,  pp, 
373-399.  4  figs,  and  (discussion)  pp.  399-400. 
Experimental  data  ;  formulas  and  chart  for 
determining  heat  of  total  evaporation  for 
mixtures  of  sulpluiric  acid  and  water. 

Water  Softening 

Increasing  the  Capacity  of  a  Water  Soft- 
ener. C.  R.  Knowles.    Ry.  Maintenance  Engr., 
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vol.  14,  no.  9,  Sept.  191S,  pp.  297-20S.  4  flgs. 
How  railroad  plant  increased  its  capacity 
from  12,000  to  14,000  gal.  per  hr.  by  utiliz- 
ing 100,000-gal.  reservoir  for  storage  of  un- 
treated water. 

See  also  Cement  and  Concrete  (By-prod- 
ucts) ;  Coal  Industry  (Coke)  ;  Enyineering 
Materials  (Rubber)  ;  Furnaces  (Nitrogen- 
Fijation  Furnaces)  ;  Kejractorles  (High- 
Temperature  Research),    (Volatilization). 

COAL  INDUSTRY 

Bj-Pro(lucts 

Liquid  Fuel  From  Coal,  W.  R.  Ormandy. 
Autocar,  vol.  41,  no.  1193.  Sept.  14,  1918, 
pp.  257-258,  1  flg.  The  interrelation  of  pig 
iron,  coke  and  benzol ;  report  of  Coal-Con- 
servation Committee  as  affecting  supply  of 
fuel   to   motorists. 

Coke 

Pressure  Regulation  on  By-Product  Coke 
Ovens  Frederick  H.  Smoot.  Gas  World, 
vol.  49,  no.  1776,  Aug.  3,  191S,  pp.  19-20,  2 
flgs.  Valve  arrangement  and  exhauster  reg- 
ulation.     (From  Iron  Age,  July  1,  1918. ,i 

The  Manufacture  of  Metallurgical  Coke, 
With  Special  Reference  to  the  Recovery  of 
By-Products,  W.  A.  Bone.  Iron  &  Coal 
Trades  Rev.,  vol.  97,  no.  2635,  Aug.  30,  1918, 
p.  231.  Appendix  to  flnal  report  of  Coal 
Conservation  Committee  specifying  quality 
of  coal  best  adapted  for  manufacture  of 
metallurgical  coke. 

The  New  Coke  Furnaces  of  the  Thornaby 
Steel  Mills,  at  Stockton-on-Tees,  England, 
(Les  nouveaux  fours  a  coke  des  aci&ies  de 
Thornaby  a  Stockton-on-Tees)  Gtoie  Civil, 
vol.  72,  no.  26.  (whole  no.  1872),  June  29, 
1918,  pp.  469-472.  6  figs.  Process  for  man- 
ufacturing metallurgical  coke  and  recover- 
ing the  Ijy-products. 

Distillation 

Low-Temperature  Distillation  of  Illinois 
and  Indiana  Coals,  G.  W.  Traer.  Bui.  Am. 
Inst.  Min.  Engrs.,  no.  141,  Sept.  1918.  pp. 
1463-1470,  1  flg.  Account  of  practical  work 
directed  toward  commercial  adaptation  of 
principle  demonstrated  by  Parr,  namely,  the 
caking  bituminous  coal  when  subjected  to 
temperature  less  than  1000  deg.  fahr.  in  a 
retort  from  which  air  has  been  excluded, 
will  yield  light  tar  of  about  1.06  sp.  gr. 
and  h'igh  value  :  also,  this  yield  with  a  given 
coal  will  depend  upon  percentage  of  hydro- 
carbons in  coal,  maximum  temperature  used, 
and  promptness  with  which  distillate  gases 
are  removed; 

Fuel  Conservation 

Coal  Conservation  Committee's  Final  Re- 
port. Iron  &  Coal  Trades  Rev.,  vol.  97,  no. 
2634,  Aug.  23,  1918,  pp.  199-200.  Report  of 
Mining  Sub-Committee  on  Proposed  Ministry 
of  Mines  and  Minerals. 

Loss  and  Waste  in  Coal  Production.  Iron 
&  Coal  Trades  Rev.,  vol.  97,  no.  2634,  Aug. 
23.  1918,  pp.  227-230.  From  flnal  report 
of  Coal  Conservation   Committee. 

Statistics 

Coal  in  1916.  C.  E.  Lesher.  U.  S.  Geol. 
Survey,  II :  35,  Mineral  Resources  of  the 
United  States,  1916-Part  II.,  Aug.  17,  1918, 
pp.  901-991.  Statistics  of  production,  dis- 
tribution and  consumption  in  United  States. 

CONCRETE 

(See   Cement   and   Concrete) 

CONVEYING 

(See  Hoisting  ■atiii   Conveying) 
ELECTRICAL  ENGINEERING 

Alternators 

The  Behavior  of  Alternators  with  Zero 
Power-Factor  Leading  Current.  F.  D.  New- 
bury. Elec.  Jl.,  vol.  15,  no.  9,  Sept.  1918, 
pp.  363-365.  3  figs.  Curves  showing  excita- 
tion characteristics  and  saturation  condi- 
tions required  for  stable  self-excitation. 

Cables 

Aerial  Cable  Construction  for  Electric  Pow- 
er Transmission,  E.  B.  Meyer.  Elec.  News, 
vol.  27,  no.  17.  Sept.  1,  1918,  pp.  25-27,  4 
flgs.  Design,  construction  and  suspension  nf 
special  cable  used  by  company  supplying  light 
and  power  to  170  manufacturing  plants. 
Paper  before  Am.   Inst.   Elec.   Engrs. 

Control  Systems 

-Automatically  Rcmote-Controlled  Synchron- 
ous-Motor-Generator Substation.  William 
Thomas  Snvder.  Elec.  Rev.,  vol.  73,  no.  11. 
Sept.  14,  1918,  pp.  407-409.  5  figs.  Relativo 
cost  of  automatic  and  manually-operated 
substation  and  mode  of  operating  such  a  sta- 
tion  of   lon-kw.   capacity. 


Control  System  for  Groups  of  Motors  in  Substations 
a  Cement  Mill,  William  11.  Eastou.  Eng. 
&  Cement  World,  vol.  13,  no.  5,  Sept.  1,  191S, 
pp.  61-62,  3  figs.  Group  of  eleven  motors — 
nine  150  H.P.  2200-volt,  Westinghouse  squir- 
rel-cage motors,  driving  oVi  by  22  ft.  tube 
mills,  and  two  25U  H.P..  2200-volt  Westing- 
house  vertical  squirrel-cage  motors,  cement- 
mlli  type,  driving  Brauiey  grinders,  con- 
trolh'd  l»y  system  recently  installed. 


Electromagnets 

D.  C.  Lifting  Magnets  (Electro  aimants  de 
levage  i  courant  continu).  J.  A.  Montpellier. 
L'lndustrie  Electrique,  year  27,  no.  62s,  Aug. 
25,  1918,  pp.  305-307,  3  flgs.  Characteristics 
of  each  one  of  the  five  types  built  by  the 
Societe   I'Eclairage    Electrique. 

Excessive  Voltages 

Insulation  and  Damages  from  Excessive 
Potentials  (Isolation  ocli  ofverspannings- 
skydd),  W.  Borggvist.  Elektroteknik,  vol. 
48,   no.  S.  Aug.   1918.   pp.   95-96,   1   flg. 

The  Evolution  of  the  Problem  of  Exces- 
sive Voltages  During  the  Last  Years  (Ofver- 
spiinningsfriigans  utveckling  under  de  sen- 
aste  areni.  E.  Aim.  Elektroteknik,  vol.  48, 
uo.  8,  .\ug.  1918,  pp.  91-95,  14  figs.  (Con- 
cluded.! 

The  Protection  of  Electrical  Apparatus,  P. 
M.  Lincoln.  Elec.  Jl.,  vol.  15,  no.  9.  Sept. 
1918.  pp.  346-348.  Brief  review  of  various 
methods  by  which  integrity  of  electrical  in- 
sulation may  be  secured  and  permanently 
assured. 

Heating  of  Conductors 

Investigation  of  Heating  of  Conductors, 
Henry  C.  Horstman  and  Victor  Tousley. 
Elec."  World,  vol.  72,  no.  11,  Sept.  14,  1918. 
pp.  489-490,  2  flgs.  Evidence  indicates  that 
National  Electric  Code  rating  should  be  modi- 
fled  to  permit  use  of  smaller  conductors  . 
where  load  is  intermittent ;  data  on  heating  Voltage  Regulation 
produced  by  continuous  loads. 


Large  Underground  Synchronous  Substa- 
tion, R.  P.  Hines.  Coal  Age,  vol.  14,  no.  10, 
Sept.  5,  1918,  pp.  434-436,  4  flgs.  Descrip- 
tion of  substation  in  bituminous  coal  mine 
and  its  equipment. 

Largest  Portable  Substation  Yet  Produced, 
B.  H.  Lytle.  Elec.  Ry.  Jl.,  vol.  52,  no.  11, 
Sept.  14,  1918,  pp.  467-468,  6  flgs.  Long  Is- 
land Railroad's  portable  substation  used  in 
parallel  with  permanent  substations  to  help 
with  excessive  loads  or  as  a  separate  substa- 
tion. 


Transformers 

The  Essentials  of  Transformer  Practice 
(XIV),  E.  a.  Reed.  Elec.  Jl.,  vol.  15,  no.  9, 
Sept.  1918,  pp.  365-367,  3  flgs.  Formulae  for 
calculations  of  electrical  quantities  in  re- 
actors with  magnetic  circuit  either  of  air 
or  iron. 

Transformer  Connections,  Waldo  Bennett. 
Southern  Engr.,  vol.  30.  no.  2,  Oct.  1918,  pp. 
52-53,  9  figs.  Relations  of  windings  in 
single,  two-  and  three-phase  ;  special  connec- 
tions. 

Transient  Phenomena 

Some  Transient  Phenomena  in  Electrical 
Supply  Systems,  E.  W.  Marchant.  Jl.  Instn. 
E.  E.,  vol.  36,  no.  276,  July  1918,  pp.  445-455, 
17  flgs.  and  (discussion),  pp.  455-471,  7  flgs. 
Records  oscilloj^rams  taken  on  Liverpool  Cor- 
poration electric  supply  system.  Also  tests 
of  similar  phenomena  under  laboratory  con- 
ditions. 

Turbo-Generators 

High  Speed  Turbo-Generators.  Practical 
EngrT,  vol.  58,  no.  1645,  Sept.  3,  1918,  pp. 
11-1-116.  6  flgs.  Details  of  construction  of 
rotors  and  stators.      (Continued. i 


Inductive  Capacity 

Change  of  Speciflc  Inductive  Capacity  with 
Temperature  and  Impregnation  of  Paper, 
H.  C.  P.  Weber  and  T.  C.  MacKay.  Jl. 
Franklin  Inst.,  vol.  186.  no.  3,  Sept.  1918,  pp. 
374-377.  2  flgs.  Curves  showing  results  ob- 
tained for  various  substances  alone  and  in 
conjunction  with  impregnated  paper,  at 
■tt'estinghouse  Elec.  &  Mfg.  Co.'s  laboratory. 

Lighting 

Electric  Lighting  from  Three-Phase  Cir- 
cuits. Terrell  Croft.  Southern  Engr.,  vol. 
30,  no.  2.  Oct.  1918,  pp.  44-48,  14  flgs.  Sug- 
gestions tor  laying  out  systems,  transformers 
and  auto-transformers ;  industrial  applica- 
tions. 

Motors 

A  Large  Rolling-Mill  Motor.  Elec.  Times, 
vol.  54,  no.  1398.  Aug..  1.  1918,  pp.  74-75,  3 
flgs.  Features  of  electrification  of  Froding- 
ham   Iron  and  Steel  Works. 

Causes  of  Overheated  Motors  and  Motor 
Noises,  M.  A.  Sailer.  Southern  Engr.,  vol. 
30,  no.  2,  Oct.  1918,  p.  49.  Improperly 
fltted  or  tight  bearings,  defective  oil  rings, 
unequal  air  gap,  small  brushes. 

High-Power  Factor  Induction  Motors. 
Marius  Latour.  Elec.  World,  vol.  72,  no.  11. 
Sept.  14,  1918,  pp.  484-489,  19  flgs.  Sum- 
mary of  various  arrangements  for  variable- 
speed  motors  of  above  description  proposed 
in  last  15  years,  with  particular  reference 
to  French  developments. 

How  to  Buy  Direct-Current  General-Utility 
Motors.   A.   Brunt.      Am.   Mach.,   vol.   49,   no. 

12,  Sept.  19.  1918,  pp.  532-534,  6  flgs.  Sug- 
gestions for  Buyers. 

Low  Over-All  Cost  and  Continuous  Produc- 
tion. A.   F.  Lewis.     Elec.  World,  vol.  72.  no. 

13,  Sept.  28,  1918,  pp.  592-595.  5  flgs.  Fac- 
tors that  must  be  considered  in  purchasing, 
installing  and  maintaining  induction  motors 
designed  to  assist  in  these  objects. 

Oerlikon  Three-Phase,  Low-Speed,  Vari- 
able-Speed Motors  with  large  Flywheel  Ef- 
fect, for  Direct  Coupling  to  Mine  Ram  Pumps. 
Blecn..  vol.  81,  no.  2101,  Aug.  23,  1918,  pp. 
352-354.  7  flgs.  General  description  with 
diagrams  and  illustrations. 

Recording  Instruments 

The  Use  of  Graphic  Instruments  in  Im- 
proving the  Operation  of  Electrical  Appara- 
tus and  Reducing  Cost  of  Maintenance,  J.  H. 
Overpeck.  Elec.  Jl.,  vol.  15.  no.  9.  Sept. 
1918.  pp.  354-357.  3  flgs.  Forms  for  keeping 
records  of  motor  failures. 

Safety  Measures 

Installation  and  Care  of  Large  Electrical 
Apparatus  for  Steel  Mills.  O.  Needham. 
Elec.  Jl..  vol.  15.  no.  9,  Sept.  1918,  pp.  333- 
.■!36  2  flgs.  Insulation  protection;  handling, 
storing,  erecting  and  starting  ;  operation  and 
care. 


Improving  Power  Factor  and  Voltage  Reg- 
ulation, J.  T.  Peyton.  Elec.  World,  vol.  72, 
no.  11,  Sept.  14,  1918,  pp.  492-493.  3  figs. 
By  using  synchronous  condensers,  a  Pennsyl- 
vania company  has  met  increased  demand 
without  additional  generating  equipment  and 
has    reduced   transmission   losses. 

See  also  Furnaces  (Electric  Brass  Fur- 
naces), (Induction  Furnaces),  (Resistance 
Furimces)  :  Heating  and  Ventilation  (Elec- 
tric Heating  Units),  (Turbo-Generator  Ven- 
tilation) :  Machine  Shop  (Welding)  ;  Marine 
Engineering  (Electrical  Machinery)  ;  Mili- 
tary Engineering  (Electrical  Machinery), 
[Sub-stations)  ;  Steel  and  Iron  {Electric 
Steel). 

ENGINEERING  MATERIALS 

Aluminum 

The  Alterability  of  Aluminum  and  the  Prop- 
erties of  Its  Various  Alloys,  Jean  Escard. 
Sci.  Am.  Supp..  vol.  86,  no.  2225,  pp.  127- 
128.  Factors  affecting  alterability ;  proper- 
ties of  commercial  aluminum  ;  alteration  as 
determined  by  IjC  Chatelier ;  uses  and  re- 
quirements :  aluminum  bronzes ;  other  alloys. 
From  Revue  Scientiflque. 

Asphalt 

Standardization  of  Required  Consistency 
for  Asphalt,  J.  R.  Draney.  Good  Roads,  vol. 
16,  no.  14.  Oct.  5.  1918,  p.  131.  Reviews 
present  practice  and  suggests  standardiza- 
tion.     (Am.   Soc.  Mun.  Improvements.) 

Boiler  Plates 

.\  Cause  of  Failure  in  Boiler  Plates,  Wal- 
ter Rosenhain  and  D.  Hanson.  Iron  Age. 
vol.  102.  no.  11,  Sept.  12,  1918,  pp.  632-636. 
15  flgs.  Effect  of  grain  growth  ;  alteration 
of  crystalline  structure  by  mechanical  defor- 
mation ;  some  remedies.  (;iron  &  Steel  Inst., 
London,   May   1918.) 

Are  There  .Advantages  in  Welding  Boiler 
Plate?  Howard  L.  Bovd.  Power,  vol.  48.  no. 
14,  Oct.  1.  1918.  pp.  504-306.  7  flgs.  Dangers 
of  using  metal  for  welding  boiler  plate  which 
is  of  a  chemical  composition  different  from 
that  of  metal  in  plates.  From  California 
Safety  News  of  Industrial  Accident  (jommis- 
sion  of  Cal. 

Causes  of  Failure  in  Boiler  Plates,  Walter 
Rosenhain  and  D.  Heinsen.  Marine  Eng.  of 
Can.,  vol.  8.  no.  9,  Sept.  1918.  pp.  225-228. 
15  figs.  Effect  of  grain  growth  ;  alteration 
of  crystalline  structure  by  mechanical  defor- 
mation ;  suggested  remedies.  Iron  &  Steel 
Inst,   paper. 

Bronze 

The  Microstrncture  and  Value  of  Mangan- 
ese Bronze.  Shipbuilding  &  Shipping  Re."., 
vol.  12.  no.  10,  Sept.  5,  1918,  pp.  232-234. 
1  flg.  Values  of  alloy  in  each  of  two  sources 
of  introducing  manganese  into  bronze,  copper 
and    manganese,    and    ferromanganese. 


November 
1918 


SELECTED  TITLES  OF  ENGINEERING  ARTICLES 


993 


Copper 

The  Action  of  Reducing  Gases  on  Hot 
Solid  Copper,  Norman  B.  Pilling.  Jl.  Frank- 
lin Inst.,  vol.  180,  no.  3,  Sept.  1918,  pp. 
373-374.  Report  of  results  obtained  at  re- 
search laboratory  of  Westinghouse  Elec.  & 
Mfg.  Co. 

Hardness 

Hardness  of  Soft  Iron  and  Copper  Com- 
pared, F.  C.  Kelley.  Gen.  Meeting  Am.  Elec- 
trochem.  Soc,  Oct.  2,  1918,  Advance  Copy, 
Paper  3,  pp.  45-48.  Results  of  hardness 
tests  applied  by  Brinell  method  on  samples 
of  American  "ingot  icon"  and  ordinary 
commercial  cold-rolled  copper  after  being 
similarly  treated  in  an  electrically  heated 
vacuum   furnace. 

Rubber 

Rubber  Sul)stitutes,  Aiidrew  li.  King,  In- 
dia's Rubber  Jl.,  vol.  56,  ro.  6,  Aug.  10,  191.S, 
pp.  145-146.  Factors  aid  limitations  of : 
asphaltic  materials;  coa'-tar  and  asphalt 
pitches ;  resinous  substances  ;  glue.  (Cou 
eluded  from  preceding  issie. ) 

Semi-Steel 

Tracing  the  Development  and  Use  of  Semi- 
steel.  Can.  Machy.,  vol.  20,  no.  11,  Sept.  12, 
1918,  p.  319.  Uses  in  munition  manufac- 
ture in  France,  and  in  aut)  and  truck  trade. 

See  also  Aeronautics  {Materials  of  Con- 
struction) ;   Refractories. 

FACTORY  MANAGEMENT 

Compensation 

Forms  for  Use  in  Reco.'ding  Compensa- 
tion, Coal  Age,  vol.  14,  no.  11,  Sept.  12, 
1918,  pp.  506-508.  How  lO  keep  records 
which  will  stimulate  foremer  and  others  and 
make  it  possible  to  ascertain  the  probable 
effect,  in  cost  of  self-insi. ranee,  of  any 
change  in   legislation. 


Stores 

Efficiency  in  the  Handling  of  Railway 
Supplies,  Charles  E.  Parks.  Ry.  Age,  vol. 
65,  nos.  10  and  11,  Sept.  6  and  Sept.  13, 
1918  pp.  423-427,  3  figs.,  pp.  491-493.  Sept. 
6  :  Methods  employed  by  Santa  Fe  in  storing, 
handling,  distributing  and  accounting  for 
material.  Sept.  13 :  Line  stock ;  ordering 
material ;  surplus  and  obsolete  material ;  in- 
ventories. 

Railway  Stores  Methods  and  Problems,  W. 
H.  Jarvis.  Hy.  Gaz.,  vol.  29,  nos.  6  and  7, 
Aug.  9  and  Aug.  16,  1918,  pp.  155-158,  and 
pp.  181-184,  Aug.  9  :  Method  of  dealing  with 
invoices  ;  four-weekly  balance  sheets  ;  issuing 
prices.  Aug.  16 ;  Stock  inventories ;  stores 
sold  accounts ;  auditing  and  verification  of 
stocks. 

Waste 

The  Elimination  of  Waste.  Cassier's  Eng. 
Monthly,  vol.  54,  no.  3,  Sept.  1918,  pp.  143- 
149.  Suggestions  as  to  how  industrial  waste 
can  be  cut  down  and  scrap  material  re- 
claimed. 

See  also  Lighting  (Factory  Lighting). 

FORGING 

Drop  Forging 

Drop  Forging  in  Automobile  and  Aircraft 
work.  Automobile  Engr.,  vol.  8,  nos.  110 
and  118,  July  and  Sept.  1918,  pp.  190-192, 
16  flgs.,  pp.  261-263,  10  figs.  Details  of 
typical  plant,  with  description  of  modern 
tools  necessary  for  drop  forging  and  methods. 

Forging  Machine 

Possibilities  of  the  Forging  Machine,  E. 
R.  Ilagen.  Am.  Drop  Forger,  vol.  4,  no.  8, 
Aug.  191S.  pp.  304-305.  2  flgs.  Uses  of  the 
upsetter  machine  In  railroad  and  locomotive 
shops. 


Cost  Systems 

Cost  System  for  a  Medium  Size  Foundry, 
D.  O.  Barrett.  Iron  Age,  vol.  102.  no.  14, 
Oct.  3,  1918,  pp.  810-813,  11  figs.  Various 
forms  which  have  proved  their  usefulness 
after  several  years'  experience  following  a 
period  of  financial  loss. 

Proper  Factory  Cost  Accounting  Methods, 
Joseph  Mack.  Am.  Industry,  vol.  19,  no.  2, 
Sept.  1918.  pp.  17-18.  How  to  distribute 
overhead  expenses.  Address  before  Interna- 
tional Assn.  of  Mfg.  Photo-Engravers. 

Drafting  Department 

Drawing-Room  System  in  the  Engineering 
Department,  G.  F.  Hamilton.  Am.  Mach., 
vol.  49,  no.  11,  Sept.  12,  1918,  pp.  485-487, 
10  figs.  Method  for  recording  drawings  and 
Insuring  correction  of  copies  sent  Into  shop. 

Organization  and  Wage  Payment  for  the 
Drafting  Department.  J.  B.  Conway.  Am. 
Mach.,  vol.  49,  no.  13,  Sept.  26.  1918,  pp. 
555-558,  4  flgs.  Description  of  plan  in 
practical  operation  under  conditions  similar 
to   those  set  forth   in  the  article. 

Production 

Graphic  Production  Control,  C.  E.  Knoep- 

gel.       Indus.    Management,    vol.    56,    no.    3, 
ept.    1918,    pp.    177-180.    2    figs.      First    of 
series.     Underlying   and   basic  principles. 

Keeping  Track  of  Production,  H.  A.  Rus- 
sell. Indus.  Management,  vol.  56.  no.  3, 
Sept.  1918,  pp.  231-234.  4  flgs.  Key  to 
methods  described  'is  a  summary  card,  the 
production-operation  cost  record,  upon  which 
are  entered  all  vital  facts  in  regard  to  prog- 
ress of  every  manufacturing  order,  and  upon 
which  is  also  kept  a  running  inventory  of 
all   parts  in  stock. 

Production  Comparisons,  Walter  D.  Ful- 
ler. Gas  Industry,  vol.  18.  no.  7.  July  1918, 
p.  241.  Methods  employed  for  determining 
actual  and  possible  production. 

Rents 

Overhead  Rent.  Gas  Industry,  vol  18 
no.  7.  July  1918,  p.  239.  Plan  for  distribut- 
ing all  expenses  Incident  to  occupying  build- 
ings and  grounds  for  manufacturing,  storage 
and  office  purposes. 

Salvage 


Fuel 

Fuel  Analysis  of  a  Drop  Forge  Plant  (1), 
B.  K.  Read.  Am.  Drop  Forger,  vol.  4,  no.  8, 
Aug.  1918,  pp.  307-312,  3  flgs.  Charts  show- 
ing daily  fuel  and  power  consumption,  re- 
sults of  installing  new  heating  equipment, 
steam  consumption  on  hammers  and  cost  of 
steam  In  dollars  per  hammer-hour.  From 
paper  before  Am.  Drop   Forge  Assn. 

Hammer  Foundations 

Question  of  Correct  Hammer  Foundations, 
Terrell  Croft.  Am.  Drop  Forger,  vol.  4  no. 
8,  Aug,  1918,  pp.  300-304,  4  flgs.  Discussion 
of  functions  of  hammer  foundation  ;  results 
of  poor  installation;  designs  and  data  for 
different  types. 

Piston  Rods 

The  Care  and  Maintenance  of  Piston  Rods, 
G.  C.  Stebblns.  Am.  Drop  Forger,  vol  4, 
no.  8,  Aug.  1918,  pp.  298-299,  1  flg.  In- 
formation regarding  treating  of  piston  rods  ; 
explanation  of  central  oiling  system  and  its 
relation  to  maintenance  of  hammers.  Be- 
fore Am.   Drop  Forge  Assn. 

FOUNDRY 

Brass  Castings 

How  Brass  Carburetors  are  Molded  and 
Cast.  Foundry,  vol.  46.  no.  10,  Oct.  1918. 
pp.  465-469.  10  figs.  Molding  machines  of 
jar-ram  squeeze  type  extensively  employed ; 
workmen  held  responsible  for  quality  of 
product. 


Salvage  at  the  Winchester  Plant,   Charles    _      , 
M,    Horton.      Indus.    Management,    vol.    56     Fluidity  of  Iron 
no.   3,   Sept.   1918.  pp.  201-204,  8  flgs.      How 
scrap  and  spare  material  to  annual  value  of 
millions  of  dollars  Is  reclaimed  and  utilized. 


Centrifugal  Casting 

Casting  Rings  In  Centrifugal  Machine,  E. 
P.  Cone.  Iron  Age,  vol.  102,  no.  14.  Oct.  3, 
1018.  pp.  801-807,  8  figs.  Large  quantity 
production  by  De  Lavaud  process ;  unusual 
properties  of  metal, 

Core  Sand 

Suggestions  on  Mixing  Foundry  Core  Sand. 
Robert  Crimshaw.  Iron  .-\ge,  vol.  102,  no 
14.  Oct.  3  ims,  pp.  807.  Analysis  of  method 
for  SCI  urin.a  best  porosity  and  strength  in 
cores 

Die  Castings 

The  Desisn  of  Die  C.-istings.  M.  Stern.  .\m 
Mach.  vol.  49.  uo.  13.  Sept.  26,  1918,  pp. 
.'",49-5.'il,  3  figs.  Practical  suggestions  for 
de.'^ignoi'. 


Small  Jobs 

Reducing  the  Time  Occupied  in  Doing  the 
Small  Job.  Ry.  Maintenance  Engr..  vol  14 
no.  9,  Sept.  1918,  pp.  299-302.  Five  discus- 
sions of  work  done  by  bridge  and  building 
departments  of  different  railroads. 


The  Fluidity  of  Molten  Cast  Iron.  Matthew 
Riddell.  Foundry  Trade  Jl.,  vol.  20.  no.  199 
July  1918.  pp.  364-366,  1  flg.  Attempt  to 
explain  peculiarity  of  cupola  observed  by 
author,  which  consists  in  greater  fluidity  be- 
ing obtained  when  the  bed  coke  is  not'  well 
lighted  above  the  tuyeres  before  the  blast  is 
put  on  and  the  first  Iron  takes  long  to  come 
down.  Paper  before  British  Foundrymen'a 
Assn. 


Foreign  Methods 

American  and  Foreign  Steel  Foundries. 
Iron  .\ge,  vol.  102,  no.  14,  Oct.  3,  1918,  pp. 
808-SOU.  A  British  comparison  of  French, 
llelgiau  and  American  steel  castings ;  our 
molding  and  annealing  called  inferior. 

Foundry  Industry 

Foundry  Industry  Makes  Big  Gain  in  Two 
Years.  Foundry,  vol.  46,  no.  10,  Oct.  1918, 
pp.  455-460,  7  figs.  Statistics  on  growth  of 
foundries. 

Foundry  Losses 

How  the  Engineer  Stops  Foundry  Losses, 
Stephen  B.  Phelps.  Indus.  Management,  vol. 
56.  no.  3,  Sept.  1918,  pp.  209-211,  6  flga. 
Defective  castings,  a  total  loss  of  foundry 
labor  and  supplies,  can  be  prevented  by 
proper  design. 

Man  Power 

Your  Biggest  Foundry  Problem — Man- 
power, H.  Cole  Estep.  Foundry,  vol.  46,  no. 
10,  Oct.  1918,  pp.  443-450,  13  flgs.  War  de- 
mands more  castings  with  less  labor ;  ma- 
chines must  do  work  of  men. 

Patterns 

Mounting  Patterns  on  Plates  an  Aid  to 
Molding,  R.  R.  Clarke.  Foundry,  vol.  46, 
no.  10,  Oct.  1918.  pp.  451-454,  3  flgs.  Vari- 
ous methods  described  and  their  advantages 
and  disadvantages  discussed  from  stand- 
point of  both  foundrymau  and  pattern- 
maker. 

Taking  the  Pattern  Shop  Out  of  the  Attic, 
P.  L.  Prentiss.  Iron  Age,  vol.  102,  no.  11, 
Sept.  12.  1918,  pp.  640-641,  2  flgs.  Cleve- 
land patternmaker  believes  business  should 
be  banished  from  dingy  quarters  and  puts 
his   ideas   into   practice. 

The  Making  of  Better  Patterns,  Ellsworth 
Sheldon.  .\m.  Mach.,  vol.  49.  no.  14.  Oct. 
3,  1918,  pp.  617-629,  10  figs.  Requirements 
of  a  good  patternmaker. 

Steel  Castings 

Steel  Cnstings  Design  and  Manufacture. 
Foundry  Trade  Jl.  ;  vol.  20.  no.  199.  July 
1918.  pp.  375-378.  Discussion  of  paper  pre- 
sented before  British  Foundrymen's  Assn., 
published  in  June  Issue. 

The  Manufacture  of  Steel  Castings,  E.  P. 
Lange.  Foundry  Trade  Jl.,  vol.  20,  no.  199, 
July  1918,  pp.  372-374.  Comparison  cf 
.\merican  with  European  standards  and 
practice.  (Sequel  to  Development  in  the 
Manufacture  of   Steel   Castings,   Feb.   1917.) 

Vents 

Venting  Moulds  and  Cores.  S.  G.  Smith. 
Foundry  Trade  Jl..  vol.  20,  no.  199,  July 
1918,  pp.  367-371,  18  flgs.  Suggestions  to 
apprentices  on  proper  manner  of  providing 
passages  for  free  escape  of  expanded  air 
and  gases. 

See  also  Steel  and  Iron  (Semi-Steel). 
FUELS  AND  FIRING 


Air  Proportions 

Calculating  the  Excess  of  Air  Used  in 
Combustion.  V.  Ilassreldter.  Gas  Jl.,  vol. 
143.  no.  2881,  July  30.  1918,  p.  206.  States 
that  when  volume.  G,  of  producer  gas  is 
burund.  volume  of  air  required  is  not  R  —  G, 
but  R  —  g  +  c  —  d  where  R  is  volume  of 
products  of  combustion,  c  contraction  and  d 
expansion  due  to  combustion.  (Jl,  Soc. 
Chem.   Ind.) 

Alcohol 

.\lcohol  as  Power  Fuel.  Gas  &  Oil  Power, 
vol.  13.  no.  155.  Aug.  1,  1918,  pp.  159-160. 
Account  of  research  in  production  and 
adaptation  of  alcohol  for  power-fuel  pur- 
poses carried  out  in  .\ustralia  by  a  special 
committee  under  Commonwealth  .\dvisorv 
Council  of  Science  and  Industry. 

Bituminous  Coal 

Burning  Bituminous  Coal  In  House-Heat- 
ing Boilers.  W.  A.  PIttsford.  Heat.  &  Vent. 
Mag.,  vol.  15,  no.  9.  Sept.  191S,  pp.  2.3-27. 
15  figs.  From  address  before  Smoke  Pre- 
vention  .\ssn.,   Newark.   Aug.    1918. 

Method  of  Fixing  Prices  of  Bituminous 
Coal  .\dopted  by  tlic  United  St-ites  Fuel 
.Administration.  C.  Gamsev,  R.  V.  Norris, 
and  J.  H.  .-Mlport.  Bui.'  Am.  Inst.  Min. 
Engrs..  no.  141,  Sent.  1918.  pp.  1411-1433. 
'!  figs.  Discussion  of  four  methods  considered 
by  Engineers'  Committee :  namely,  actual 
cost  at  colliery  plus  fixed  sum  or  percentage  ; 
actual  cost  at  colliery  plus  graduated  profit 
deci  easing  as  costs  increase  ;  prices  fixed  on 
aver.nge  cost  in  each  district :  all  coal  sold 
at  average  cost  of  district  plus  profit,  and 
return  to  colliery  ad.iusted  through  clearing 
bouse  at  price  proportioned  to  cost  of  pro- 
duction. 
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Carbon  Dioxide 

Placing  CO.  on  Financial  Basis.  Eug.  & 
Cement  World,  vol.  13,  no.  4,  Aug.  15,  191S. 
pp.  U:i-t)4.  Cliart  to  estimate  money  lost  up 
tbe  stack  due  to  low  carbon  dioxide,  pre- 
pared for  use  of  central-station  engineers. 

Coal  Storage 

Coal  Storage  in  Large  Quantities,  Henry 
J.  Edsall.  Indus.  Management,  vol.  SU,  no. 
3,  Sept.  191S.  pp.  193-200,  20  tigs.  Metbods. 
equipment  and  typical  installations,  dia- 
grams of  arrangements  of  tracks  and   piles. 

Handling  Koundliouse  Coal.  Power,  vol. 
4S,  no.  11,  Sept.  10,  1918,  pp.  372-375,  10 
figs.  Describes  modern  coal-handling  sys- 
tem of  belt  conveyors  for  stocking  and  con- 
veying coal  to  bins  for  locomotive  and 
boiler-room  use,  installed  at  new  Croxton 
roundbouse  of  Erie  R.  R.  ;  capacity,  100  tons 
per  lir. 

Physical  and  Chemical  Changes  in  Stored 
Coal.  Gas  Age,  vol.  42,  no.  6,  Sept.  16,  1918. 
pp.  245-247.  3  figs.  Results  of  tests.  Trans- 
lated from  Revue  Generate  de  I'Electricite. 

Public  Utility  Experience  in  Coal  Storage. 
Gas  Age,  vol.  42,  no.  5,  Sept.  2,  191S,  pp. 
193-196,  6  figs.  Reports  from  various  com- 
panies, secured  by  Univ.  of  111. 

Reinforced  Concrete  Coal  Storage  Plant. 
H.  C.  Campbell.  Eng.  &  Cement  World,  vol. 
13,  no.  5,  Sept.  1,  1918,  pp.  13-15,  5  figs. 
Description  of  pockets  or  storage  bins 
especially  designed  for  requirements,  capacity 
and   location. 

Spontaneous  Combustion  of  Stored  Coal, 
S.  H.  Katz.  Gas  Age,  vol.  42.  no.  5,  Sept. 
2,  1918,  p.  200.  Results  of  experiments 
showing  importance  of  proportion  of  voids 
in  a  mass  of  stored  coal  exposed  to  air. 
From  Tech.  Rep.  170.  U.  S.  Bureau  of  Mines. 

Storage  and  Handling  of  Gas  Coal,  H.  U. 
Stoek.  Gas  Age,  vol.  42.  nos.  5  and  6.  Sept. 
2,  and  Sent.  16,  1918,  pp.  207-210.  0  figs.. 
and  pp.  255-258,  10  figs.  Review  of  investi- 
gations by  Experiment  Station  of  Univ.  of 
111.  Deals  with  locomotive  crane  storage : 
circular  storage ;  steeple  towers ;  Hunt 
System  :  bridge  storage ;  swivel  bridge  :  ex- 
pense of  storing. 

Tbe  Storage  of  Bituminous  Coal,  John  H. 
Anderson.  Power,  vol.  48.  no.  9.  Aug.  27. 
191S,  pp.  321-322.  Suggestions  based  on 
author's  examination  of  piles  on  fire.  Paper 
before  Inst,  of  Marine  Engrs. 

Coal  Valuations 

An  Alinemeut  Chart  for  tbe  Evaluation 
of  Coal.  A.  F.  Blake.  La.  Planter  &  Sugar 
Manufacturer,  vol.  61.  no.  10,  Sept.  7.  1918, 
pp.  156-157.  Designed  to  determine  relative 
values  of  different  coals,  given  price  per  ton 
and  chemical  analysis,  by  calculating  the 
relative  costs  of  a  million  heat  units  in 
accordance  with  the  methods  established  by 
U.  S.  Bureau  of  Mines. 

Combustion  Losses 

Combustion  Losses  and  Their  Minimization 
(III  I.  Robert  June.  Brick  &  Clay  Record, 
vol.  53,  no.  6,  Sept.  10.  1916.  pp.  463-468.  2 
figs.  Heat  losses  in  burning  coal  ;  in  the 
dry  chimne.v  gases ;  due  to  incomplete  com- 
bustion ;  in  fuel  through  grate  :  due  to  super- 
heating moisture  in  air  and  to  moisture  in 
fuel  :  due  to  visible  smoke  and  to  radiation. 

Losses  in  the  Boiler  Room  I'^om  Incom- 
plete Combustion  and  High  Stack  Tempera- 
ture. George  H.  Diman.  Textile  World  Jl.. 
vol.  54,  no.  14,  Oct.  5,  1918,  pp.  S2  and  87. 
2  figs.  Tables  calculated  from  average  con- 
ditions in   New  England  textile  mills. 

Danish  Fuels 

Concerning  Our  (Danish)  Fuels  (Om  vore 
r.ra'ndselsstoffer),  Gunnur  Jergensen.  In- 
genioren,  vol.  27,  no.  66,  Aug.  17,  1918.  pp. 
454-459. 

Fuel  Changes 

Problems  Involved  in  Fuel  Changes.  A. 
Bement.  Power,  vol.  48,  no.  11,  Sept.  10, 
1918.  pp.  380-382.  Ash.  not  coal,  the 
trouble  maker ;  operatives  do  not  change 
method  of  firing  with  coal.  Some  concrete 
instances  and  the  remedies. 

Fuel  Conservation 

Bulletin  for  Firemen  and  Engineers.  Tex- 
tile World  Jl..  vol.  54,  no.  14,  Oct.  3.  191.S, 
pp.  81-82.  Bui.  no.  3  of  Mass.  Fuel  .Admin- 
istration prepared  by  a  committee  of  operat- 
ing engineers   and   firemen. 

Coal  Conservation  Committee.  Final  Re- 
port. Colliery  Guardian,  vol.  116,  no.  3008, 
Aug.  23,  1918.  pp.  385-388.  1  fig.  Final  re- 
port of  committee  appointed  in  1916  by  Mr. 
Asquith  issued  by  Ministry  of  Reconstruc- 
tion. 

Coal  Saving  Suggestions  and  a  Few  Don'ts. 
Aera,  vol.  7,  no.  2,  Sept.  1918.  pp.  179-180. 
1    fig.      Suggestions    based    on    experience    of 


Westingbouse  Elec.  &  Mfg.  Co.'s  combustion 
engineers. 

Conservation  of  Fuel  Used  by  Public  Utili- 
ties, L.  R.  ^'asb,  E.  B.  Powell  and  H.  Vit- 
tinghoff.  Stone  ^V  Webster  JL,  vol.  23,  no, 
3,  Sept.  1918,  pp.  lUo-177.  Considers  load- 
ing and  operation  improvements  for  reduc- 
ing fuel  consumption  to  minimum  by  gas, 
electric  light  and  power  companies  and  rail- 
roads. 

Fuel  Saving  in  Massachusetts.  Aera,  vol. 
7,  no.  2,  Sept.  1918,  pp.  107-118.  Method  in 
vogue  which,  it  is  assured,  will  save  260,000 
tons  of  coal  during  present  year. 

I'raitical  l'\iel  Conservation,  F.  C.  Wag- 
ner. .\at.  Eugr.,  vol.  22,  no.  9.  Sept.  1918, 
pp.  401-404.  Stationary  engineer's  part  in 
ciuipaign  to  conserve  coal ;  suggestions  re- 
garding equipment  and  operation.  Paper  be- 
fore lud.  State  Convention,  Nat.  Assn.  Sta- 
tionary Engrs. 

Report  of  Coal  Conservation  Committee. 
Engineer,  vol.  126,  no.  3269,  Aug.  23,  1918, 
p.   lOS,   2   maps. 

Fuel  Supplies 

Is  Our  Fuel  Supply  Nearing  Exhaustion  ? 
R.  H.  Fernald.  Ky.  Rev.,  vol.  63,  no.  8, 
.Vug  24,  1918,  pp.  271-275.  Digest  of  fuel 
resources  of  the  world  and  particularly  of 
United  States,  giving  statistical  data  as  to 
rates  of  production,  rates  of  depletion,  and 
prospects  of  exhaustion.  From  Gen.  Elec. 
Rev. 

Furnaces 

Combustion  and  Smokeless  Furnaces, 
.[osepb  W.  Hays.  Steam,  vol.  22,  no.  3,  Sept. 
1918,  pp.  65-70.  Discussion  based  on  nature 
and  properties  of  heat  and  on  Berthelot's 
Second  Law  regarding  heat  produced  in  a 
furnace.      (To   be   continued.) 

Cas  Firing 

Gas  Firing  for  Boilers,  T,  M.  Hunter. 
Elec.  Times,  vol.  54,  no.  139S,  Aug.  1,  1918, 
pp.  73-74.  Remarks  on  ad\'isability  of  firing 
boilers  with  gas.  Paper  before  South  Wales 
Inst,  of  Engrs. 

Low-Grade  Fuels 

Experience  with  tbe  Combustion  of  Lig- 
nites, R.  A.  Ross.  Jl.  Eng.  Inst,  of  Can., 
vol.  1,  no.  5,  Sept.  1918.  pp.  208-210.  Ex- 
periments  at    Saskatoon   plant. 

Method  for  the  Combustion  of  Brown  Coal. 
Marine  Eng.  of  Can.,  vol.  8,  no.  9,  Sept. 
1918,  p.  241.  Brief  note  on  process  based 
on  applying  conditions  In  water-giis  pro- 
ducer to  boiler  furnace  and  using  exhaust 
steam  for  gas  production. 

Suggestions  for  Efficiently  Burning  Lignites 
in  a  Domestic  Furnace,  R.  G.  McLaurin.  .11. 
Eng.  Inst,  of  Can.,  vol.  1.  no.  5,  Sept.  1918. 
pp.  210-213,  1  fig.  Prerequisites  for  efiicient 
combustion  of  western  coal  are  new  furnace 
design,   and   control   of  combustible   and   air. 

The  Use  of  Lignite,  Bagasse  and  Wood 
Waste  for  Power  Generation  and  Other  Pur- 
poses. John  B.  C.  Kershaw.  Engineer,  vol. 
126.  no.  3268,  Aug.  16,  1918,  pp.  133-134. 
I  Second  article,  i 

Low-Bate  Combustion 

Getting  Fuel  Economv  Under  Oitficultv. 
Black  Diamond,  vol.  6l',  no.  13.  Sept.  28, 
1918,  p.  249.  Suggestions  to  save  coal  while 
under  low-rate  combustion  in  hand-fired 
plants.  From  Tech.  Paper  No.  139.  Low- 
Rate  Combustion  in  Fuel  Beds  of  Hand- 
Fired  Furnaces,  Bureau  of  Mines. 

New  England 

Tbe  Fuel  Situation  in  New  England, 
Charles  T.  Main.  Power,  vol.  48,  no.  14, 
Oct.  1.  1918,  p.  508.  From  paper  before 
New  England  Water  Works  Convention. 
Sept.  1918. 

Oil  Storage 

Losses  of  Oil  in  Storage.  C.  P.  Bowie.  Jl. 
Soc.  .Automotive  Engrs..  vol.  3,  no.  3,  Sept. 
1918.  pp.  2.'!3-237.  Data  of  losses  by  evap- 
orator and  from  wooden  and  steel  rod  tanks  : 
devices  for  lessening  losses.  From  Oil  Stor- 
age Tanks  and  Reservoirs,  Bui.  155  (Petro- 
leum Technology  41)  of  the  Bureau  of  Mines. 


Peat 


Coal  Conservation,  Gas  Producer  Econo- 
mics. Gas  »&  Oil  Power,  vol.  13,  no.  156, 
Sept.  5,  1918,  pp.  167-168.  Utilization  of 
peat  fuels  in  production  of  gas  for  suction 
engines. 

Tbe  'Value  of  Peat  Fuel  for  the  Genera- 
tion of  Steam.  Engineer,  vol.  126,  nos.  32i'n 
and  3270.  Aug.  23  and  Aug.  30,  1918,  pp. 
163-166.   6  figs,  and  pp.   178-180,  4  figs. 

The  Utilization  of  the  Peat  Resources  of 
Canada.  B.  F.  Haanel.  Jl.  Soc.  Cbem.  In- 
dnstrv.  vol.  37,  no.  15,  Ave.  15.  1918.  pn. 
258T-261T.  Canadian  peat  deposits ;  de- 
scription of  peat :  cost  of  manufacture  ;  utili- 


zation   for    industrial    purposes ;    peat    as    a 
source  of  oil  and  retort  gas. 

Pulverized  Coal 

-V  Diversified  A|iplicatiou  of  Powdered 
Coal,  Ciiarles  Longnecker.  Iron  Age,  vol. 
102,  no.  11,  Sent.  12,  1918,  pp,  619-623,  S 
figs.  Pulverizetl  fuel,  distributed  by  com- 
pressed air  to  substations,  used  in  open- 
hearth,  aiinealin;^  and  other  furnaces. 

Fuels,  E.  R.  Knowlcs.  Steam,  vol,  22, 
no.  3,  Sept.  1918.  p.  76.  Four  requirements 
in  burning  of  pulverized  coal  and  attainable 
with   it.      I, Concluded   from   August   issue.) 

Powdered  Coal  Cuts  Coal  Consumption  in 
Annealing  Ovens  Thirty  Per  Cent.  Can. 
Macby.,  vol.  20,  ro.  9,  Sept.  5,  1918,  p.  300, 
1  fig.  Brief  account  of  recent  work  done  at 
malleable-iron  plant  of  .Am.  Radiator  Co., 
Bufllalo. 

Pulverized  Coil  Firing.  Iron  &  Coal 
Trades  Rev.,  vol.  97,  no.  2636,  Sept.  6,  1918, 
p.  265,  1  fig.  larticulars  of  system  devel- 
oped by  Fuller  Engineering  Co. 

The  Possibilities  of  Powdered  Coal  as 
Shown  by  Its  Combustion  Characteristics, 
W.  G.  Wilcox.  Steam,  vol.  22,  no.  3,  Sept. 
191S,  pp.  70-75  Requirements  necessary  in 
perfect  combus  ;ion,  weaknesses  of  present 
methods ;  conc-lusions  regarding  powdered 
coal.  Paper  before  N.  Y.  Section,  Am.  Chem. 
Soc. 

Soft  Coal 

Burning  Soft  Coal  in  Heaters  Designed 
for  Hard  Coal.  Heat.  &  Vent.  Mag.,  vol.  15, 
no.  9,  Sept.  1918,  pp.  21-23.  Suggestions 
for  selecting  i,.nd  using  coal  for  house-heat- 
ing equipment. 

Stokers 

Handling  Jones  Under-Feed  Stokers, 
"  Receiver."  Power  Plant  Eng.,  vol.  22,  no. 
18.  Sept.  15,  1918,  pp.  743-744,  4  figs. 
Building  and  banking  fires ;  precautions  to 
observe  in   b-mdling  fires. 

Smokeless  Combustion  with  Chain-Grate 
Stokers,  Thomas  A.  Marsh.  Elec.  Rev.,  vol. 
73,  no.  12,  Sept.  21,  1918,  pp.  448-449,  2 
figs.  Discussion  of  furnace  chambers,  boiler 
settings  and  baffling  as  affecting  efficiency 
and  smokeless  combustion  of  high-volatile 
coals.  Paper  before  Annual  Smoke  Preven- 
tion Convention,  Newark,  N.  J. 

The  Stoker  of  tbe  Future,  Joseph  Har- 
rington. Elec.  Rev.,  vol.  73,  no.  12,  Sept. 
21,  1918,  pp.  442-443.  Analysis  of  mechan- 
ical-stoker evolution  as  influenced  by  coal 
characteristics,  clinker,  efficiency  and  rate  of 
combustion. 

Wood 

Wood  Fuel,  A.  Barbey.  Domestic  Eng., 
no.  277.  Sept.  1918,  pp.  1-3.  Present  situa- 
tion in  Switzerland.  Paper  before  'Vaudoise 
Soc.   of  Nat.   Sci.      From   Bulletin  Technique. 

See  also  Forging  (Fuel):  Coal  Industry 
(Fuel  Conservation)  ;  Hoisting  and  Convey- 
ing (Coal  Handling);  Mines  and  Mining 
(Shale  Oil);  Motor-Car  Engineering  (Fuels). 

FURNACES 

Electric  Brass  Furnace 

A  Rocking  Electric  Brass  Furnace,  H.  W. 
Gillett  and  A.  E.  Rboads.  Brass  World, 
vol.  14.  no.  9,  Sept.  191S,  pp.  264-268. 
Description  of  furnace  at  plant  of  Michigan 
Smelting  &  Refining  Co..  with  results  of 
tests  and  bibliography  of  electric-furnace 
literature. 

Gas  Heat-Treating  Furnace 

-Automatic  Shell  Heat  Treating  Furnaces, 
W.  J.  Harris.  Jr.,  Iron  Age,  vol.  102,  no. 
10,  Sept.  5.  1918,  pp.  565-568,  8  figs.  Human 
element  superseded  by  mechanical  devices  in 
a  new  gas-fired  installation  at  Pawtucket. 

Induction  Furnaces 

Production  of  High  Temperature  and  Its 
Measurement.  E.  F.  Northrup.  Trans.  Fara- 
day Soc,  vol.  13.  part  3,  June  1918,  pp. 
212-221,  6  figs.  Principle  of  operation  and 
details  of  a  20-kw.  electric  induction  simple 
crucible  furnace. 

Nitrogen-Fixation  Furnaces 

Nitrogen  ITxation  Furnaces.  E.  Kilbum 
Scott.  Gen.  Meeting  Am.  Electrochem.  Soc. 
Oct.  2.  1918.  .Advance<l  Copy,  Paper  8,  pp. 
103-134.  17  figs.  Review  and  comparison  of 
various  types  of  electrical  furnaces ;  de- 
scription of  author's  three-phase  furnace  and 
discussion  of  its  details  in  comparison  with 
other  types. 

Resistance  Furnaces 

Tests  on  n  Resistance  Electric  Furnace 
for  Iligb  Temperatures  (Forsok  med  en 
elektrisk  motstandsugn  for  hOga  tempera- 
turer),    .Takob    Forssell.      Teknisk    Tidskrift, 
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vol.   48,   no.  66,   July   24,   1918,   pp.    03-98,   4 
figs. 

HEATING  AND  VENTILATION 

Electric  Healing  Units 

Electricity  as  a  Substitute  for  Uas.  Frauii 
Tlioriitou.  .\m.  Drop  I'orger,  vol.  4,  no.  8, 
Aug.  1918.  pp.  324-325.  Comparison  of 
electricHy  as  heating  unit  with  natural  gas 
and  coal';  conditions  which  have  developed 
electrical  heating.  From  paper  hefore  Engrs.' 
Soc.  of  Western  Pa.      (To  be  Continued.) 

Equiiiment 

Care  of  Heating  and  Ventilating  Equip- 
ment, Harold  L.  Alt.  Power,  vol.  48,  no.  11. 
Sept.  10,  1918,  pp.  383-384.  First  ot  series 
on  economical  operation. 

Factories 

Difficult  Problems  of  Paper  Manufacturers 
Solved  bv  the  Sturtevant  Absorption  System. 
Paper  Mill,  vol.  41,  no.  40,  Oct.  5,  1918. 
pp.  16  and  44-46,  3  figs.  Heating  and  ven- 
tilating system   of   large   mill. 

Factory  Heating,  Chas.  L.  Hubbard. 
Steam,  vol.  22,  no.  3,  Sept.  1918,  pp.  63-65. 
Methods  of  computing  available  exhaust-and 
live-steam  requirements.     (To  be  contiuued. ) 

Heating  and  Ventilating  Are  Very  Im- 
portant (II),  M.  H.  Potter.  Can.  Machy., 
vol.  20,  no.  S,  Aug.  22.  1918,  pp.  225-227. 
6  figs.  Systems  of  heating  buildings ;  ma- 
chine-shop arrangements ;  suitable  tempera- 
tures ;  artificial  lighting. 

Heating  Systems 

Fuel  Saving  Heating  Systems,  Alfred  G. 
King.  Domestic  Eng..  vol.  84,  no.  8,  pp. 
272-274,  5  figs.  How  the  yapor-vaeuum  sys- 
tem is  installed ;  how  it  operates  and  how 
fuel  is  conserved. 

Heating  and  Piping  Svstems.  Contract 
Rec.  vol.  32.  no.  37,  Sept.  11,  1918,  p.  740. 
Points  to  be  considered  in  design  of  a  heat- 
ing system. 

Pressure  Regulation 

Pressure  Regulating  Devices,  Chas.  L. 
Hubbard.  Domestic  Eng.,  vol.  84,  no.  9,  Aug. 
31,  1918,  pp.  312-314,  7  figs.  Notes  on  con- 
struction and  operation  of  pressure-reducing 
valves  for  modern  heating  systems.  (To  be 
continued.) 

School  Buildings 

School  Building  Heating  and  Ventilation, 
Samuel  R.  Lewis.  Heat.  &  Vent.  Mag.,  vol. 
15,  no.  9.  Sept.  1918,  pp.  33-43,  14  figs. 
Second  article. 

Turbo-Generator  VentUation 

The  Ventilation  of  Turbo-Generators,  .T. 
Humphrey.  Iron  cfc  Coal  Trades  Rev.,  vol. 
97,  no.  2636.  Sept.  6,  1918,  pp.  260-261.  1 
fig.  Deal  chiefly  with  question  of  dust  re- 
moval   from   air. 

See  also  Fuels  and  Firing  (Low-O^radc 
Fuels). 

HOISTING  AND  CONVEYING 

Chains 

Safe  Chain  Loads.  A.  Black.  Machy.,  vol. 
25,  no.  1,  Sept.  1918.  pp.  37-39.  Factors 
that  determine  safe  loads  and  effects  obtained 
by  annealing  chains. 

The  Manufacture  and  Testing  of  Cast 
Steel  Chain  Cables.  Page's  Eng.  Weekly, 
vol.  33,  no.  728,  1918,  pp.  88-90.  Memo- 
randum issued  by  Lloyd's  register  of  ship- 
ping. 

Coal  Handling 

A  New  Design  for  Engine  Coaling  Facili- 
ties. Ry.  Age,  vol.  65,  no.  14.  Oct.  4,  1918, 
pp.  615-616.  2  figs.  Economics  effected  in 
track  capacity  and  car  supply  on  Erie  R.  R. 

Coal  aud  Shipping.  Transport  from  Col- 
lieries to  Ports,  F.  J.  Warden-Stevens.  Col- 
liery Guardian,  vol.  116,  no.  3009,  Aug.  30. 
1918,  pp.  439-440.  Description  of  means 
and  equipment  for  shipping  coal  from  mines 
to  ports  in  the  United  Kingdom. 

Concrete  Coal  Bins  Prove  Profitable,  C. 
W.  Hull.  Eng.  &  Cement  World,  vol.  13, 
no.  7,  Oct.  1,  1918,  pp.  23-24.  2  figs.  Record 
of  successful  operation  and  methods  of  un- 
loading from  cars  and  loading  trucks. 

Coal  Tipples 

Simpson  Creek  Coal  Company's  Tipples, 
R.  G.  liead.  Coal  Age,  vol.  14,  no.  11.  Sept. 
5,  1918,  pp.  430-433,  5  figs.  Features  cf 
design   described    and   illustrated. 

Conveyors 

Conveyor  at  the  Wellpark  Brewery.  Glas- 
gow.    G.  F.   Zimmer.     Engineering,  vol.   106. 


no.  2740,  Aug.  16,  1D18,  pp.  105-168,  15  figs. 
Illiistrutcd  description  ot  a  combinatiou 
push-bar  or  drag  link  conveyor  aud  the  roller 
runway. 

Conveyors  lor  Chemical  Works,  William 
H.  Athcrton.  Conveying  (Supp.  to  Cas- 
sier's  Eng.  Monthly  i,  vol.  1,  no..  4,  Sept.  1918, 
pp.  x.xix-.xxxiv,  9  figs.  General  arraugcment 
of  plaut  for  handling  granulated  niter  cake. 
(Continuation  of   serial.) 

Conveyors,  Robert  S.  Lewis.  Min.  &  Sci. 
Press,  vol.  117,  no.  11,  Sept.  14,  1918,  pp. 
349-355,  8  figs.  Data  tor  designing  and  cal- 
culating belt-conveyor   systems. 

Portable  Automatic  Trimming  Conveyor, 
Geo.  F.  Zimmer.  Conveying  i  Supp.  to  Cas- 
sier's  Eng.  Monthly),  vol.  1,  no.  4,  Sept. 
1918,  pp.  xxxv-xi,  6  figs.  Device  to  handle 
coal  with  minimum  expenditure  of  manual 
labor  to  trim  it  uniformly  over  the  avail- 
able bunker  space  provided  in  naval,  mail 
and  cargo  steamers. 

Cranes 

Industrial.  Controllers  (XXI  i,  II.  D 
James.  Elec.  Jl.,  vol.  15,  no.  9,  Sept.  1918. 
pp.  368-371.  12  figs.  Electrical  operation 
of  cranes :  diagrams  ot  connections ;  design 
features  of  various  types. 

Elevators 

Development  of  V-Groove  Elevator,  Charles 
Reedy.  Nat.  Engr.,  vol.  22,  no.  9.  Sept. 
1918,  pp.  410-413.  History  of  experiments ; 
discussion  of  various  makes  of  traction 
i.'rives ;  features  of  operating  costs  and  de- 
tails. Abstract  of  paper  before  convention 
of  Elevator  Mfrs.'  Assn. 

Mine  Locomotives 

A  New  Type  of  Mine  Locomotive  Con- 
troller, L.  W.  Webb.  Gen.  Elec.  Rev.,  vol. 
21.  no.  9,  Sept.  1918,  pp.  620-622.  8  figs. 
Pneumatic  hand-operated  control  for  elec- 
tric power  equipments. 

Ore  Cars 

Ore  Car  Designed  at  Hecla  Mine,  C.  T. 
Rice.  Eng.  &  Min.  Jl..  vol.  1U6,  no.  12, 
Sept.  21,  1918,  pp.  522-525,  4  figs.  Detailed 
description  of  a  car  having  a  capacity  of 
82  CH.  (t.,  to  be  let  down  a  shaft  4  by  5  ft. 
and  pass  around  a  28-ft.  curve  on  a  24-iu. 
track. 

Safety  Appliances 

Safety  in  Winding  Operations  (II).  J.  A. 
Vaughan.  South  African  Jl.  &  Eng.  Rec, 
vol.  27,  nos.  1400  and  1401,  July  27,  and 
Aug.  3,  1918,  p.  318  and  pp  296-297.  July 
27  :  Discussion  of  several  faults  or  omis- 
sions of  winding  engine  drivers,  suggestions 
to  prevent  them.  Aug.  3  :  Considerations  on 
movement  of  reversing  levers  and  automatii" 
applicatiffU  of  brakes.  Before  S.  A.  A.  A.  S. 
(Continuation  of  serial.) 

Winding  Mechanism 

Automatic  Cable  Winding  Mechanism. 
Donald  .\.  Baker.  Machy.,  vol.  25,  no.  1. 
Sept.  1918.  pp.  44-45,  3  figs.  Arrangement 
for  winding  cable  used  for  making  lead  halls 
for  shrapnel  shells. 

Wire  Ropes 

The  Factor  of  Safety  of  Wire  Ropes  (II). 
South  .'\frican  Mining  Jl.,  vol.  27,  part  2.  no. 
1394,  June  15,  1918,  pp.  171-172.  Author's 
reply  to  criticisms  of  his  previous  discus- 
sion, offered  by  other  members  of  the  Inst. 
Paper  before  S.  A.   I.  of  E. 

See  also  Railroad  Engineering,  Steam 
(Cranes)  :  Safetr/  Engineering  (Winding 
Engines). 


HYDRAULICS 


Dams 


Calaveras  Dam  Slide — Report  on  Failure 
of  Hydraulic  Fill  Dam  During  Construction, 
D.  C.  Henny  and  C.  H.  Swigart.  Reclama- 
tion Rec,  vol.  9,  no.  9,  Sept.  1918.  pp.  433- 
435,  2  figs.  Report  of  investigation  ordered 
by  chief  of  construction,  U.  S.  Reclamation 
Service,  giving  original  construction,  tests  .,  i  i  t^ 
of  materials  and  subsequent  design  amend-  Alcohol  Engines 
ments. 


738-740.  How  concrete  proportioned  by 
weighing  the  cinient,  sauu  anu  g.avci  ri  duced 
the  volume  of  cement  \iscd  on  tlirec  hydro- 
electric develcjpmcnts  completed  recently  in 
Michigan  and  iNliuiicsota. 

Hydroelectric  Plants 

New  Hydroelectric  I'laut  of  Montana 
Power  Company,  W.  A.  Scott.  Eng.  & 
Cement  World,  vol.  13,  no.  7,  Oct.  1,  1918, 
pp.  18-22,  2  figs.  Details  of  hydraulic 
equipment  of  project  adding  48,000  kva.  to 
system. 

Mysore  Irrigation  Project 

A  Great  Mysore  Irrigation  Project.  The 
Waste  Weir  of  the  Krishnarajasagara,  B. 
Bubba  Rao.  Indian  &  Eastern  Engr.,  vol. 
42,  no.  o,  -May  1918,  pp.  lo7-158,  2  figs. 
Program  for  completing  war  work;  protection 
works ;  calculations  lor  stability  of  waste 
weir  section.  Paper  before  Mysore  Engrs.' 
Assn.      (Continued    from    preceding   issue.) 

Tasmania  Hydroelectric  Development 

The  Great  Lake  Hydro-Electric  Develop- 
ment of  Tasmania,  Ludwig  W.  Schmidt. 
Power,  vol.  48,  no.  10,  Sept.  3,  1918,  pp. 
328-330,  7  figs.  Description  of  some  fea- 
tures of  a  100,000-hp.  hydroelectric  develop- 
ment undertaken  by  private  enterprise  ami 
completed  with  financial  aid  of  government 
of  Tasmania. 

Water  Power 

Water  Power  Development  to  Conserve 
Coal.  Ry.  Rev.,  vol.  63,  no.  8,  Aug.  24, 
1918,  pp.  268-270.  Outline  of  legislation 
proposed  by  administration  to  conserve 
country's  fuel  supply  and  man  power  through 
resort  to  hydroelectric  development  on  an 
extensive  scale  for  railway   purposes. 

Water  Power  in  Industry  :  Its  Place  and 
Value  A.  Newlands.  Ry.  News,  vol.  110, 
no.  2854,  Sept.  14.  1918.  pp.  195-196.  Esti- 
mated extent  to  which  water  power  has  been 
utilized  the  world  over.  (British  Science 
Guild.) 

Water  Works 

War  Burdens  of  Water- Works  in  the 
United  States.  Am.  City,  vol.  19,  no.  3,  Sept. 
1918,  pp.  193-194.  Summary  of  findings 
and  conclusions  of  Executive  Committee  of 
Am    Water  Works  Assn. 

Water  Works  Operation.  Mun.  Jl.,  vol. 
45,  no.  9,  Aug.  31.  1918,  pp.  170-171.  1  fig. 
Selection  of  service  pipe — galvanized  lead, 
lead-lined  and  cement-lined. 

See  also  Air  .Muiliimrn  (Air  Compres- 
sors) ;     tSaititarif    Emjinccrinfi     (Water    Sup- 

piy)  ■ 

INDUSTRIAL  ORGANIZATION 

Depreciation 

Depreciation  and  Rate  Making,  L.  R.  Nash. 
Elec.  I!y.  Jl.,  vol.  52,  no.  12,  Sept.  21,  1918, 
pp.  511-513.  States  that  use  of  an  unde- 
preciated value  with  sinking-fund  accruals 
for  depreciation  is  not  only  justified  by 
precedent  and  correct  accouuting  principles 
but  is  desirable  on  ground  of  public  policy. 

Industrial  Census 

What  an  Industrial  Census  Can  Do,  Dale 
Wolf.  Indus.  Management,  vol.  56,  no.  3, 
Sept.  1918,  pp.  213-216.  Results  of  an  ex- 
periment  of  Miller  Lock   Co. 

Industrial  Organization 

New  Developments  in  Industrial  Organ- 
ization, W.  G.  Cass.  Cassier's  Eng.  Monthly, 
vol.  54,  no.  3.  Sept.  1918,  pp.  131-142. 
Methods  followed  at  Port  Sunlight  Works. 
(To  he  continued.) 

See  also  Marine  Engineering  (Industrial 
Management)  ;  Railroad  Engineering,  Steam 
( Salvage ) . 


INTERNAL-COMBUSTION 
ENGINEERING 


Method  of  Keying  Sections  of  Concrete 
Dam,  Frank  P.  Fifer.  Can.  Engr.,  vol.  35. 
no.  9,  Aug.  29,  1918,  p.  210.  1  fig.  Method 
employed  in  construction  of  lock  and  dam 
on  Hudson  River  at  Troy,  N.  Y. 

Sixty-One-Foot  Hydraulic-Fill  Dam  Rests 
en  Earth  Foundation.  William  G.  Fargo. 
Eng.  News-Rec.  vol.  81.  no.  11,  Sept.  12, 
1918,  pp.  491-495.  9  figs.  Junction  hydro- 
electric development  in  southern  Michigan 
notable  for  winter  placing  of  earth  fill  and 
for  extreme  heisht  of  concrete  retaining 
walls,  which  hold  90  ft.  of  fill. 

Weighing  Materials  Saved  Cement  on 
Three  Big  Dams.  H.  H.  Hunt.  Contract 
Record,   vol.    32,   no.    37,    Sept.    11,    1918,    pp. 


Power-Alcohol  and  Alcohol  Engines.  Au- 
tomobile Engr.,  vol.  8,  no.  116,  July  1918, 
pp.  188-189.  Notes  on  report  of  Committee 
of  Advisory  Council  of  Science  and  Indus- 
try of  Australia. 

Diesel  Engines 

Coal  Tar  Oil  for  Diesel  Engines,  A.  W.  H. 
Griepe.  Gas  Eng..  vol.  20,  no.  10,  Oct.  1918, 
pp.  465-473,  ]1  figs.  Physical  and  chemical 
characteristics   of  suitable   coal-tar   oils. 

Conserving  Our  Natural  Resources  by  the 
More  Extended  Use  of  the  Diesel  Engine,  P. 
L.  Scott.  Sibley  Jl.  of  Eng.,  vol.  32,  no.  12, 
Sept.  1918,  pp.  178-180.  Shows  position 
author  believes  Diesel  and  surface-ignition 
engines     will     occupy      in      conservation     of 
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The  Journal 
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preseut  source  ami  iu  use  of  fuels  not  yet 
widely  recognized.  From  Tlie  Pacific  Marine 
Iteview.      (I'irst  of  a  series  of  six  articles.) 

Gas  Turbines 


Tile  Gas  Turbine,  Georges  Funck.  Auto- 
mobile Eugr..  vol.  S,  no.  lis,  Sept.  IttlS, 
pp.  249-2o4,  20  figs.  Two  possible  methods 
ot  operation  of  a  steam  turbine ;  illustra- 
tions of  two  proposed  metbods  for  gas  tur- 
bine :    combustion    of    mixture    at    constant    Labor  rlans 


general  committee  for  all  plants ;  arbitration 
proviued  for  if  necessary. 

Housing 

Engineering  Possiilities  ot  Circular  Hous- 
ing I'lan,  G.  J.  Lamb.  Can.  Engr.,  vol.  35, 
no.  y.  Aug.  2a.  191S,  pp.  193-196,  3  figs. 
Lavout  of  block  of  21  bouses  ;  particulars  of 
water   mains,   sewers  and   maintenance. 


pressure,  and  at  constant  volume.  Efficiency 
obtainable  in  gas  turbine.  Paper  before 
Graduates'  Section,  Instn.  Automobile  Engrs. 

High-Speed  Engines 

Higli-Speed  Internal  Combustion  Engines, 
II.  K.  Uicardo.  Mech.  World,  vol.  64,  no. 
1C.48,  Aug.  2,  1!)1,S.  p.  57.  Uange  of  mix- 
ture strength  available  with  petrol;  volu- 
metric efficiency.  Paper  before  Northeast 
Coast  Instn.  of  Engrs.  tS:  Shipbuilders. 
(Continuation  of  serial.)  Also  published  in 
Automobile  Engr.,  vol.  S,  no.  IIU,  July  1918, 
pp.  1S4-1SS,   I.**  Hss. 


Low-Compression  Oil  Engines 

Some  Features  of  Low-Compression  Oil 
Engines,  L.  11.  Morrison.  Power,  vol.  48, 
no.  13.  Sept.  24,  1918,  pp.  455-458,  8  figs. 
Several  forms  of  fuel  injection  pumps  and 
nozzles  described  and  information  given  con- 
cerning their  care  and  repair.  (Fifth  Mine  Labor 
article.  I 


Beginnings  of  Labor  Maintenance  Service 
in  a  Small  Plant,  Mary  L.  Morris.  Indus. 
Management,  vol.  5(i,  no.  3,  Sept.  1918,  pp. 
2U5-2US.  3  flgs.  How  this  work  was  started 
in  a  textile  mill  employing  500  workers ; 
work  divided  into  medical,  employment  and 
social   divisions. 

Conservation  of  Our  Human  Equipment, 
Earl  B.  Morgan.  .\m.  Drop  Forger,  vol,  4, 
no.  8.  Aug.  1918,  pp.  31G-318.  Methods  of 
selecting  men  for  job :  organizing  methods 
for,  taking  care  of  workmen ;  how  to  con- 
duct investigations ;  centralizing  control  ot 
shop  activities.  (Concluded  from  June  is- 
sue.) 

How  a  Medium-Sized  Plant  Solves  Its 
Labor  Problems.  H.  E.  Sloan.  Maehy.,  vol. 
25,  no.  1.  Sept.  1918.  pp.  11.  Proper  work- 
ing conditiofis ;  hourly  wages  and  bonus 
payments  :  American  citizenship  desirable. 


Offset  Cylinders 

Offset  C.vlindors,  A.  Johnson.  Automobile 
Engr.,  vol,  8,  no.  118,  Sept.  1918,  pp.  244- 
24o.  3  figs.  Mathematical  investigation  ct 
d^saxe  setting. 

Rotary  Engines 

Augustine  Rotary  Two-Cycle  Super-Induc- 
tion Gas  Engine.  Gas  Eng.,  vol.  20.  no.  10, 
Oct.  1918,  pp,  481-487,  14  flgs.  Description 
with  drawings  of  new  design  of  rotary  air- 
cooled  engine  developed  by  Augustine  .Auto- 
matic Rotary  Engine  Co.,  "Buffalo,  N.  Y. 

Thermodynamic  Cycles 

Thermodynamic  Cycles  in  Internal  Com- 
bustion Engine-S.  Wm.  J.  Walker.  Aerial 
Age,  vol,  8.  no.  3.  Sept.  30.  1918,  pp.  126- 
127,  12  figs.  Discussion  of  increasing  power 
of  engine  by  increasing  m.e.p.   of  cycle. 

Tractor  Engines 

Oil  Burning  Tractor  Engines,  H.  H. 
Sward.  Jl.  Soc.  Automotive  Engrs..  vol.  3, 
no.  3.  Sept.  1918,  pp.  209-21",  and  discus- 
sion 210-211.  Considerations  regarding  fuel 
selection. 

See   also   Aeronautics    (Engines). 


LABOR 


Contract  System 

Labor  Shortage  Made  Good  by  Station 
Contract  System,  F.  P.  Kemon.  Eng.  News- 
Rec,  vol.  81,  no.  12,  Sept.  19,  1918,  pp. 
.T42-.'i44,  4  fl^'S.  How  Winnipeg  aqueduct 
workers  speeded  completion  of  work  at  con-  Wgees 
tracr   prices  winch  netted   30  to  40  per  cent  \  ._. 

increase  in   wages. 


The  Coal  Shortage,  F.  W.  Gray.  Can. 
Min.  Jl.,  vol.  39,  no.  17,  Sept.  1,  1918,  pp. 
291-293.  True  aspects  of  situation  as  seen 
by  writer  who  suggests  return  ot  enlisted 
miners. 

Training 

Experience  in  Training  Mechanical  Op- 
erators. Iron  .\ge,  vol.  102.  no.  10.  Sept.  5, 
191S,  pp.  551-553,  8  flgs.  Machine-tool 
plant  of  medium  size  succeeds  in  effort  to 
develop  eflicient  workers  from  unskilled  men 
and  women. 

How  to  Start  Training  in  a  Factory,  Frank 
L.  Glynn.  Am.  Industry,  vol.  19,  no.  2, 
Sept.  '1918,  pp.  22-25.  4  flgs.  Plan  devel- 
oped in  Curtiss  .Aeroplane  Co.,  Buffalo,  and 
suggestions  to  manufacturers. 

Industrial  Training — -A  War  Measure,  C. 
S.  Coler.  Elec.  Jl..  vol.  15,  no.  9,  Sept.  1918, 
pp.  352-353,  4  flgs.  Vestibule  school  of 
Westinghouse  Elec.  and  Mfg.  Co. 

Training  Men  and  Boys  in  a  Shop  School. 
A.  N.  Hook.  Am.  Mach.,  vol.  49,  no.  13. 
Sept.  26.  1918,  pp.  567-569.  Successful 
methods  of  graduating  a  large  number  of 
workmen  and  at  the  same  time  lessening  the 
financial  burden  ot  the  school's  maintenance. 

Training  School  at  Hog  Island.  W.  H. 
Blood.  Stone  &  Webster  Jl.,  vol.  23.  no.  3, 
Sept.  1918.  pp.  178-181,  9  figs.  System  fol- 
lowed and  results  being  obtained. 

Turnover 

Computing  Labor  Turnover.  Indus.  Man- 
.agenicnt,  vol.  56.  no.  3.  Sept.  1918,  pp.  239- 
240  Results  of  a  questionnaire  to  deter- 
mine definition  of  labor  turnover  and  how  it 
is   computed   in  various   plants. 


Cooperative  Plants 

Philadelphia  Cooperative  Plan  Extended. 
Elec.  Ry.  Jl.,  vol.  52.  no.  11,  Sept.  14,  1918, 
pp.  459-462.  Success  of  the  plan  for  pro- 
ducing cordial  relations  between  labor  and 
capital  demonstrated  by  eight  years  of  ex- 
r-'crience ;  wages  now  raised  to  equal  of  the 
highest  established  by  War  Labor  Board: 
several  changes  in  original  plan. 

Solving  Labor  Relationship  Problems. 
-Am.  Drop  Forger,  vol.  4,  no.  8.  .Aug.  191S. 
pn.  320-322.  .Account  ot  work  done  bv 
directors  of  a  company  who  have  asked  their 
i^mnloyees  to  cniijierate  with  tlum  and  to 
help  decide  wi'at  their  mutual  relation 
should  be.      (To  be  continued.) 

Cost  of  Living 

How  to  Determine  Cost  of  Living  in  an 
Industrial  Community.  Ray  M.  Hudson. 
Indus.  Management,  vol.  56.  no.  3.  Sept. 
1918.  pp.  185-192.  Gives  in  complete  detail 
results  ;'nd  basis  ot  a  cost  study  made  for 
the  H.   H.  Franklin  Mfg.  Co. 

Cripples 

Rehabilitating  Cripples  at  Ford  Plant.  J. 
E.  Moad.  Iron  Age.  vol.  102.  no.  13.  Sept. 
26.  19)8.  pp.  739-742.  .8  fio-s.  Full  elBciency 
obtained  by  S5  per  cent :  light  handwork  In 
hospital   speeds  recovery. 

Employee  Representation 

Midvale  Plan  ot  Employee  Representation. 
Iron  Age.  vol.  102.  no.  14,  Oct.  3.  1918. 
pp.  834-835.  Delegate  for  each  300  :  about 
one-tenth    of    these    form    plant    committee; 


Living  Costs  and  Wage  Standardization. 
W.  B.  Wilson.  .Aera.  vol.  7.  no.  2.  Sept. 
1918.  pp.  145-146.  Secretary  of  Labor  in 
New  York  address  says  differences  as_  be- 
tween communities  may  have  to  be  disre- 
garded and  uniform  rates  provided  for  entire 
country. 

New  Wage  Increase.  Ry.  Rev.,  vol.  03. 
no.  10.  Sept.  7.  1918.  pp.  335-339.  Text  of 
two  supplements  stabilizing  wages  and  le- 
moving  inequalities  occurring  in  general 
order  No.  27.  United  States  Railroad  Admin- 
istration. 

Women  Workers 

The  Emnloyment  of  Women  in  Munition 
Fictories  O  E.  Monkhouse.  .Tl.  Instn.  Mech. 
Engrs..  no.  4.  April  1918.  pp.  213-221.  Un- 
skilled types  of  women  educated,  domestic, 
ordinary  ;  training  of  women  :  how  they  have 
reached'  their  present   skill :    hours   of   work. 

Training  the  Woman  War  Worker.  Edward 
K.  Hammond.  Alachv..  vol.  25.  no.  1.  Sept. 
1918.  no.  15-17.  3  flgs.  Methods  used  in 
the  plant  of  Taft-Pierce  Company.  Woon- 
socket.  R.  I.,  in  training  ot  women  machine 
operators  by  means  of  a  "  vestibule  "  school. 

Women  on  Kansas  Cit.v  Railways.  J.  R. 
Gibson  -Aera,  vol.  7.  no.  2.  Sept.  1918.  pp. 
93-102.  6  figs.  What  has  been  done  to 
make  their  employment  attractive  and  to 
secure  the  best   class. 

Women  Substation  Operators  a  Notable 
Success.  Elec.  World,  vol.  72.  no.  12.  Sept. 
21.  1018.  pp.  545-548.  6  figs.  Pioneer  work 
of  Boston  Edison  Co.  in  training  women  for 
electrical  service:  synopsis  of  course  of  in- 
struction. 

See   also   Foun'irjt    {Man   Pojrer)  :    Marine 


Engineering    (Man  Power)  ;  Mines  and  Min- 
ing (Man  Power), 

LIGHTING 

Daylight,  Artificial 

Artificial  Daylight  in  the  Industries.  M. 
l/uckiesh.  Elec.  World,  vol.  72,  no.  13,  Sept. 
28.  1918,  pp.  596-598.  Qualifications  of 
light  required  tor  color  discrimination,  with 
examples  of  industrial  use  ot  daylight  lamps 
installed  in  many  varied  establishments. 

Factory  Lighting 

Laws  Relating  to  Factory  Lighting,  W.  T. 
Blackwell.  Am.  Drop  Forger,  vol.  4,  no.  8, 
Aug.  1918,  pp.  312-313.  Discussion  on 
proper  application  of  light  in  shops. 

Some  Important  Phases  ot  Industrial 
Lighting.  W.  T.  Blackwell.  Elec.  Rev.  vol. 
73,  no.  10,  Sept.  7,  1918,  pp.  360-362,  3 
flgs.  Conservation  ot  labor  through  im- 
proved lighting:  proper  lighting  layout  a 
simple  problem ;  typical  example :  com- 
monly neglected  features  of  factory  lighting. 

Lighting  Methods 

Tlie  Lighting  Art :  Its  Practice  and  Pos- 
sibilities in  Interiors.  M.  Luekiesh.  Trans. 
Illuminating  Eng.  Soc.  vol.  13.  no.  6.  -Aug. 
30,  1918,  p.  354.  Abstract  ot  paper  before 
Chicago    Section   of  society. 

Selection  ot  Lighting  Units.  Davis  H. 
Tuck.  Elec.  World,  vol.  72.  no.  12.  Sept.  •:;1. 
1918.  pp.  552-554.  5  flgs.  Simple  method  of 
analyzing  distribution  curves  explained ; 
efficiency  of  refiectprs. 

Paint  Works 

Improvement  of  Lighting  ot  Paint  and 
A'arnish  Works.  F.  H.  Bernhard.  Elec. 
Rev.,  vol.  73.  no.  13.  Sept.  28.  1918,  pp. 
481-480.  0  figs.  Seventh  article  on  improve- 
ment  of  lighting   in   the  industries. 

Woodworking  Plants 

Need  of  Improved  Lighting  of  Woodwork- 
ing Plants,  F.  H.  Bernhard.  Elec.  Rev.,  vol. 
73.  no.  11.  Sept.  14.  1918.  pp.  401-408.  8 
figs.  Sixth  of  series  ot  articles  on  lighting 
in  the  industries.  Present  article  shows 
how  better  lighting  speeds  up  production, 
improves  quality  and  reduces  accidents  ;  low 
cost ;  common  faults ;  some  suggestions  r'or 
betterment. 

See  also  Electrical  Engineering  (Light- 
ing) ;  Municipal  Engineering  (Street  Light- 
ing) ;  Railroad  Engineering,  Steam  (Car 
Lighting). 

LUBRICATION 

Dredges   and   Shovels 

Lubrication  of  Steam  Shovels  and  Dredges. 
Eng.  &  Cement  World,  vol.  13.  no.  5,  Sept. 
1.  1918.  p.  74.  Recommendation  made  by 
the  Texas  Co. 

Lubricating  Oils 

Lubrication  and  Lubricating  Oils.  N.  C. 
Brunn.  Rv.  Gaz..  vol.  29.  no.  8.  Aug.  23. 
191S.  pp.  205-200.  Abstract  of  results  ob- 
tained on  neutral,  animal  and  vegetable  oils. 
From  paper  before  Soc.  of  Engrs..  Tokio. 

Viscosity 

Relation  Between  Viscosity  and  the  Chem- 
ical Constitution  ot  Lubricating  Oils.  -A.  E. 
Dunstan  and  F.  B.  Thole.  Jl.  Instn.  Petrol- 
eum Technologists,  vol.  4.  no.  16.  June.  1918. 
pp.  191-216.  5  figs.,  and  (discussion)  pp. 
216-229.  Theoretical  discussion  on  measure- 
ment of  absolute  viscosit.v  :  review  of  experi- 
mental data  on  .American.  Russian  and 
Scotch  oils,  obtained  by  various  authors : 
condensed  bibliography. 

See  also  Air  Machineri/  (Air  Compres- 
sors) ;  Maehine  Shop  (tiil  Reclamation)  : 
Marine  Engineering  (Oil  Coolers). 

MACHINE  DESIGN 

Nomography 

Nomography  in  Engine  Design.  F.  Leigh 
Martinenu.  .Tl.  Soc.  .Automotive  Engrs..  vol. 
3.  no.  3,  Sept.  1918.  nn.  224-234.  23  flgs. 
Practical  study  of  graphic  representation  of 
formulse  and  construction  of  various  dia- 
grams. Paper  before  Instn.  Automotive 
Engrs..   London. 


MACHINE  PARTS 


Bearings 


Ball  Bearings  tor  Machine  Shop  Equip- 
ment. Edward  K.  Hammond.  Machv..  vol. 
25.  no.  1.  Sept.  1918.  pp.  50-58.  22  flgs. 
Second  of  a  series. 

Refitting  Engine  Bearings.  C.  H.  Willey. 
Mech.  World,  vol.  64.  no.  164S.  Aug.  2.  19l'S, 
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pp.  56-57,  6  flgs.  Oil-flood  method  to  locate 
knocks  that  develop  during  a  run  on  a  peak 
load ;  rebabbitting  bearings.  From  National 
Engineer.      (To   be   continued). 

Using  Ball  Bearings  in  Marine  Machinery. 
Can.  Machy.,  vol.  20,  no.  11,  Sept.  12,  1918, 
pp.  322-323,  6  flgs.  Work  done  in  Sweden  ; 
progress  made  in  Canada. 

Belts 

Belting  Problems  Discussed  at  Chicago 
Meeting.  Eng.  &  Cement  World,  vol.  13, 
no.  4,  Aug.  15,  1918,  pp.  56-60.  Account  of 
meeting  of  belt  manufacturers,  sales  repre- 
sentatives and  engineers  at  which  data  con- 
cerning belt  performance  in  varied  indus- 
trial   plants   were    presented. 

Bolts 

Big  End  Bolts.  Gas  &  Oil  Power,  vol.  13, 
no.  156,  Sept.  5,  1918,  pp.  173-174,  1  Hg. 
Discussion  of  their  fracture  and  failure. 

Pulleys 

Saving  Coal  by  Efficient  Pulleys,  Charles 
H.  Machen.  Am.  Mach.,  vol.  49,  no.  12, 
Sept.  19,  1918,  pp.  536-538,  4  figs. 

Springs 

Helical  Springs,  M.  H.  Sabine.  Mech. 
World,  vol.  64,  no.  1648,  Aug.  2.  1918,  p.  .55, 
6  flgs.  Layout  and  tormulse  to  determine 
number  of  coils  and  free  length. 

See  also  Aeronautics  {Bolts)  ;  Forging 
(Piston  lioils). 

MACHINE  SHOP 

Balancing 

Methods  of  Bal.incing  Rotors,  C.  C.  Brin- 
ton.  Elec.  Jl.,  vol.  15,  no.  0,  Sept.  1918, 
pp.  349-352,  9  flgs.  Static  and  dynamic  bal- 
ancing systems  and  machines. 

Bulldozer  Operations 

Bulldozer  Operations  with  One  and  Two- 
Motion  Dies,  J.  V.  Hunter.  Am.  Mach..  vol. 
49,  no.  11.  Sept.  12,  1018,  pp.  465-470,  20 
figs.  A  variety  of  work  that  can  be  done 
in  a  bulldozer  with  properly  designed  dies. 

Case-Hardening  Materials 

Case  Hardening,  S.  S.  Amdursky.  Gas 
Industry,  vol.  18,  no.  8,  Aug.  1918,  pp.  259- 
261,  3  figs.  Result  of  investigations  by  a 
gas  and  electric  company  into  possibilities  of 
converting  both  coal  and  oil-fired  case-hard- 
ening furnaces  to  use  gas. 

Testing  the  Relative  Merits  of  Case-Hard- 
ening Materials.  Clarence  N.  Underwood. 
Am.  Mach.,  vol,  49,  no.  13,  Sept.  26.  1918, 
pp.  569-571.  3  figs.  Method  consists  in  case- 
hardening  test  pieces  with  various  materials 
to  be  tested  and  in  measuring  the  results. 

Cutting  Metals 

The  Cutting  of  Iron  and  Steel  by  Oxygen 
(XVIIII,  M.  R.  Amadeo  (Translated  from 
original  French  by  D.  Ricbardson).  Acety- 
lene &  Welding  Jl.,  vol.  15,  no.  179,  Aug. 
1918,  pp.  140-141,  1  fig.  Peculiarities  of 
carburized  metal  found  in  cuts  made  witi 
central-jet  blowpipes ;  formation  of  heating 
flame. 

Gage  Making 

Elements  of  Gage  Making.  C.  A.  Macready. 
Am.  Mach..  vol.  49.  no.  12,  Sept.  19,  1918, 
pp.  511-519.  21  figs.  Amount  and  trend  of 
distortion  due  to  heating  by  grinding  wheels. 
Fourth   of  series. 

Heat  Treatment 

Correct  Heat  Treatment  of  Die  Blocks,  G. 
Peterson.  Am.  Drop  Forger,  vol.  4,  no.  S, 
Aug.  1918,  pp.  295-297.  1  flg.  Theory  of 
crystallization  and  influence  of  mass  in  re- 
lation to  temperature ;  bearing  of  these 
theories  on  subject. 

Heat-Treating  Gears  for  Army  Trucks  in 
the  Electric  Furnace,  Dwight  D.  Miller.  Am. 
Mach.,  vol.  49,  no.  11.  Sept.  12,  191S,  p.  461, 
1  fig.  Benefits  derived  from  proper  heat 
treatment  of  gears ;  use  of  electric  furnace 
for  heat  treatment  of  gears ;  use  of  electric 
furnace  for  heat  treatment. 

Using  Electrical  Furnaces  for  Annealing, 
Wirt  S.  Scott.     Am.  Drop  Forger,  vol.  4,  no. 

8,  Aug.  1918,  p,  323.  Control  equipment 
used ;  conditions  for  which  furnace  is 
adapted.      (Concluded   from   June   issue.) 

Milling 

■  Milling  Practice  in  Railway  Shops.  Frank 
A.    Stanley.      Ry.    Mech.    Eng.,    vol.    92,    no. 

9,  Sept.  1918,  pp.  521-524,  9  flgs.  Examples 
of  cutters  used  with  success  in  Southern 
Paciflc  Shops  In  Sacramento,  Cal. 

Navy  Repairs 

War-Time  Repairs  in  the  Navy,  Frank  A. 
Stanley.     Am.    Mach.,   vol.    49,    no.    14,    Oct. 


3,  1918,  pp.  621-624,  12  flgs.  Describes  a 
miscellaneous  line  of  work  and  special  cut- 
ters,   hobs    and   other    tools.      Fourth    article. 

Oil  Reclamation 

Reclaiming  Oil  from  Metal  Turnings,  C. 
L.  Smith.  Iron  Age,  vol.  102,  no.  10,  Sept. 
5,  1918,  pp.  558-559,  3  flgs.  Scheme  em- 
ployed by  Cincinnati  Milling  Machine  Co, 
makes  use  of  a  special  collecting  truck  and 
a  separator  set  flush   with   floor. 

Plating 

Effecting  War  Economies  in  the  Plating 
Room,  E.  P.  Later.  Foundry,  vol.  46,  no. 
10,  Oct.  1918  pp.  461-463.  How  waste  may 
be  eliminated  and  metals,  acids  and  other 
materials  conserved  by  exercising  greater 
care   m   operation. 

Radiator  Manufacture 

The  Manufacture  of  the  Sperry-Type  Auto- 
mobile   Radiator.     Am.    Mach.,    vol.    49,    no. 

12,  Sept.  19,  1918,  pp.  522-524,  8  figs.  De- 
scription of  the  sheet-metal  work  in  makiiig 
this  type  of  radiator. 

Welding 

The  Autogeuous  Welding  of  Lead  (III), 
P.  Rosenberg.  Acetylene  &  Welding  Jl.,  vol. 
15,  no.  179,  Aug.  1918,  pp.  134-135,  8  figs. 
Hydrogen    and    oxy-acetylene    installations. 

Electric  »\rc  Welding.  Domestic  Eng.,  no. 
277.  Sept.  1918,  p.  5.  Formula  to  calculate 
approximate  heat  quantities  involved  in 
welding.     Paper  before   Cleveland   Eng.   Soc. 

Fusion  Welding  Fallacies,  S.  W.  Miller. 
Machy.,  vol.  25,  no.  1,  Sept.  1918,  pp.  12-13, 
5  flgs.      Third  of  a   series. 

Selection  and  Application  of  Electric  Arc 
W'elding  Apparatus,  A.  M.  Candy.  Elec.  Jl., 
vol.  15,  no.  9,  Sept.  1918,  pp.  337-346,  25 
flgs.  Chief  requisites  for  electric  arc  weld- 
ing both  with  alternating  and  direct  cur- 
rent ;  constant-current  vs.  constant-potential 
generators  ;  protective  equipment  and  acces- 
sories :  selection  of  electrodes  ;  gas  vs.  arc. 

Wheel  Hubs 

Machining  Front  Wheel  Hubs,  A.  Thomas. 
Automobile  Engr.,  vol.  8,  no.  118,  Sept.  1918, 
pp.  264-266,  12  figs.  Operations  in  manu- 
facturing front-wheel  hub  from  drop  forg- 
ing of  3  per  cent  nickel   steel. 

See  also  Air  Machinery  (Compressed-Air 
Applications)  ;  Marine  Engineering  (.Welded 
Ships)  ;  Mechanics  '(Balancing)  ;  Millwright- 
ing :  Safety  Engineering  (MacMnery  Move- 
ments). 

MACHINE  TOOLS 

Dies 

Construction  and  Operation  of  Temporary 
Dies,  Hugo  F.  Pusep.  Am.  Machy.,  vol.  49, 
no.  11,  Sept.  12,  1918,  pp.  488-489,  6  flgs. 
Method  outlined  shows  how  dies  can  be 
built  for  small  output  at  little  expense. 

Double-Movement  Dies  for  Bulldozer 
Work,  J.  V.  Hunter.  Am.  Mach..  vol.  49, 
no.  12,  Sept.  19,  1918,  pp.  508-510,  9  figs. 
Illustrations  of  cheaply  made  double-move- 
ment dies  for  use  in  a  bulldozer. 

Presses 

Dies  for  Tape-Measure  Winder.  Machy., 
vol.  25,  no.  1,  Sept.  1918,  pp.  46-48,  6  flgs. 
Set  of  dies  for  performing  sequence  of  opera- 
tions under  power  press. 

Mechanical  Presses,  MStaux,  Alliages  et 
Machines,  year  11.  no.  7,  July  1918,  pp.  10- 

13.  9  flgs.  Their  utilization  after  the  war. 
(Concluded   from  May   issue.) 

Wright  Dieing  Machine.  Machy.,  vol.  25, 
no.  1,  Sept.  1918.  pp.  73-75,  3  flgs.  Machine 
adapted  for  performance  of  those  classes  of 
operations  usually  handled  in  dies  operated 
by  power  presses. 

See  also  Metal-Working  Tools, 

MACHINERY,  SPECIAL 


Hosiery  Machinery 

Drilling  Jigs  Used  in  the  Manufacture  of 
Hosiery  Machines,  Robert  Mawson.  Am. 
Mach..  vol.  49.  no.  13.  Sept.  26,  1918,  pp. 
563-565,  10  flgs.  Many  of  the  jigs  described 
are  simple  in  design  but  produce  as  equally 
accurate  results  as  more  complicated  tools. 

Sand-Blaft  Machinery 

-Automatic  Positive  Pressure  Sand  Blast 
-Apparatus.  Compressed  Air  Mag.,  vol.  23, 
no.  9,  Sept,  1918,  pp.  8884-8886,  1  flg.  Ma- 
chine controlled  by  specially  designed  mani- 
fold  valve. 

MARINE  ENGINEERING 

Barges 

Upper    Mississippi    River    Barge    Fleet,    B. 


L.  Brown.  Jl.  Engrs.  Club  of  St.  Louis,  vol. 
3,  no.  4,  July-Aug.  1918,  pp.  199-202.  Data 
on  construction  and  equipment  of  19  steel 
barges,  with  double  bottoms  and  four  tow- 
ing steamers,  designed  to  handle  up-stream 
tonnage  against   rapid   currents. 

Cargo  Steamers 

The  Most  Suitable  Sizes  and  Speeds  for 
General  Cargo  Steamers,  John  Anderson. 
Int.  Mar.  Eng.,  vol.  23,  no.  9,  Sept.  1918, 
pp.  505  511,  13  figs.  Method  of  determining 
most  economical  dimensions  of  cargo  vessels 
for  any  length  of  voyage,  condition  of  load- 
ing and  speed.  Paper  before  Instn.  of  Naval 
Architects,    London,   March   1918. 

Concrete  Ships 

Concrete  Barge  Specifications  Show  Many 
Unusual  Features.  Marine  News,  vol.  5, 
no.  3,  Aug.  1918,  pp.  70-71  and  122.  Details 
of  21  vessels  to  be  used  on  New  York  state 
barge  canal  system. 

Concrete  Ships,  Harvey  S.  Owen.  Jl. 
Engrs.  Club  of  St.  Louis,  vol.  3,  no.  4,  July- 
Aug.  1918,  pp.  243-255.  Concrete  ship  de- 
signing problems ;  light  aggregate  and  pro- 
tective coating  recently  developed  ;  opinions 
regarding  durability  of  concrete  ships. 

Construction  Features  of  Concrete  Ships. 
Eng.  &  Contracting,  vol.  50,  no.  13,  Sept.  25, 
1918,  pp.  303-304.  The  concrete :  reinforc- 
ing steel ;  mixing  and  placing  concrete ;  dur- 
ability of  a  concrete  ship.  Abstract  of  paper 
by  Rudolph  J.  Wig  and  S.  C.  Hollister  be- 
fore Amer.  Concrete  Inst. 

Construction  of  Concrete  Ships  for  Emer- 
gency Fleet  Corporation,  R,  J.  Wig.  Can. 
Engr..  vol,  35,  no.  9,  Aug.  20.  1918,  pp.  212 
and  214.  Principal  characteristics  of  3500- 
ton  concrete  ship.  From  special  report  to 
U.    S.    Shipping   Board. 

Developments  in  Concrete  Barges  and 
Ships,  J.  E.  Freeman.  Int.  Mar.  Eng..  vol. 
23,  no.  0.  Sept.  1918,  pp.  520-522.  Brief 
resume  of  history  of  concrete  shipbuilding  ; 
what  has  been  accomplished  in  United 
States  and  abroad.  From  paper  before  Am. 
Concrete   Inst,   June   1918. 

Ferro-Concrete  Ships.  Ferro-Concrete,  vol. 
10,  no.  1,  July  1918,  pp.  7-17.  Discussion 
of  paper  by  T.  J.  Gueritte  before  North-East 
Coast  Instn.  of  Engrs.  &  Shipbuilders,  pub- 
lished in  Apr.  issue. 

Method  of  Concrete  Ship  Construction, 
Theodore  Ahlborn.  Int.  Mar.  Eng.,  vol.  23, 
no.  9,  Sept.  1918.  pp.  517-520,  6  flgs.  Re- 
inforcing diagrams  of  parts  of  the  hull ; 
methods  of  construction. 

Reinforced  Concrete  Vessels,  Walter  Pol- 
lock. Int.  Mar.  Eng.,  vol,  23,  no.  9,  Sept. 
1918,  pp.  512-517.  9  flgs.  Discussion  of  fac- 
tors involved  in  designing  small  coastwise 
concrete  motorship.  From  paper  before 
Instn.  of  Naval  .\rchitects,  London,  March 
1918. 

Eagles 

Manufacturing  Eagles  at  Ford  Shipyard, 
Chas.  Lundberg,  Iron  Age,  vol.  102  no  12, 
Sept.  19,  1918,  pp.  679-684,  13  flgs.  Sub- 
marine chasers  assembled  on  wheels  and 
dropped  into  water :  a  launching  a  day  the 
aim ;  general  description  of  operation  and 
plant. 

Electrical  Machinery 

Electrical  Applications  to  Merchant  Ves- 
sels, H.  A.  Hornor.  Jl.  Am.  Soc,  Naval 
Engrs.,  vol.  30,  no.  3.  Aug.  1918,  pp.  490- 
503.  General  methods  of  installation  in 
present  practice ;  distribution,  generating 
sets,  switchboards,  lighting  fixtures,  search- 
lights  and   interior   communication. 

Fabricated  Ships 

Assembling  and  Regulating  Ship's  Struc- 
ture, T.  L.  Cohee,  Int.  Mar.  Eng.,  vol  23, 
no.  9,  Sept.  1918,  pp.  534-536.  Rigid  super- 
vision and  strict  check  and  recheck  system 
neces.sary  to  eliminate  errors  in  assembling 
fabricated   ships. 

Control  of  Hull  Construction  of  5000-Ton 
Deadweight  Fabricated  Steel  Vessel  "Fab- 
ricator." Int.  Mar.  Eng.,  vol.  23,  no.  9, 
Sept.  1918,  pp.  536-538.  System  employed 
at  yard  where  straight  work  was  produced 
at  outside  shops  and  furnaced  work  turned 
out  at  yard. 

Industrial  Management 

Putting  Our  Merchant  Ships  on  Sched- 
ule, L.  P.  Alford.  Indus.  Management,  vol. 
56,  no.  3,  Sept.  1918,  pp.  227-230,  7  flgs. 
How  principles  of  industrial  management 
have  been  applied  in  controlling  ship  move- 
ments. 

Man  Power 

Manning  the  New  Merchant  Marine,  Henry 
Howard.  Int.  Mar.  Eng..  vol.  23,  no  9 
Sept.  1918,  pp.  499-501.  Free  schools  estab- 
lished   for    training    deck    and    engine-roora 
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crews  for  American  ships  ;  details  of  system 
explained. 

Training  Workers  for  Wooden  Shipyards. 
Int  Mar.  Eng.,  vol.  23,  no.  9,  Sept.  191.S, 
pp.  526-528,  4  figs.  New  course  of  instruc- 
tion organized  at  Pratt  Institute,  Broolilyn, 
N.  Y.,   for  woodworkers  in  shipyards. 

Oil  Coolers 

Multiwhirl  Oil  Cooler.  Power,  vol.  48,  no. 
14,  Oct  1,  1918,  p.  489,  2  figs.  Descrip- 
tion of  a  watercooled  oil-cooler  through 
which  oil  to  be  cooled  is  pumped  in  a  helical 
path  so  as  to  strike  the  water-filled  tubes  at 
right  angles. 


ing  machine   built   by   Eempsmith   Mfg.    Co., 
Milwaukee,   Wis. 

Milling  Cutters 

Grinding  Relief  of  Milling  Cutters.  Machy., 
vol.  25.  no.  1,  Sept.  1918,  pp.  9-10,  7  figs. 
Comparison  of  use  of  disk  wheels  and  cup 
wheels  for  grinding  milling  cutters  and  an 
analysis  of  results  obtained. 


Passenger  Steamers 

Twin-Screw  Passenger  Steamer  "  Stavan- 
gerfjord."  Engineering,  vol.  100,  no.  2746, 
Aug.  16,  1918,  pp.  170-172.  21  figs.  Deck 
plans,  elevation,  photographs  and  detailed 
description  of  features  of  the  new  13,000- 
ton  steamer  built  by  Cammeil,  Laird  &  Co., 
Ltd..   Birkenhead. 

Shallow-Water  Boats 

Solving  the  Shallow  Water  Problem.  W. 
V.  Kidder.  Motor  Boat,  vol.  15.  no.  18, 
Sept.  25,  1918,  pp.  13-14,  4  figs.  Boat  with 
flat  "  shovel  "  nose  set  in  motion  by  air  pro- 
peller in  stern. 

Standard  Vessels 

Further  German  Views  on  Standard  Cargo 
Vessels.  E.  Goos.  Shipbuilding  &  Shipping 
Rec,  vol.  12,  no.  10,  Sept  5,  1918,  pp.  231- 
232,  1  ng.  Considers  that  German  yards, 
with  possible  exception  of  new  yards  re- 
cently built,  have  little  to  gaiu  and  much  to 
lose  by  adopting  policy  of  standard  ship- 
building.     From  Schiffbau    (Hamburg). 

Welded  Ships 

Electrically  Welded  Cargo  Ships.  Jl. 
Engrs.  Club  of  St.  Louis,  vol.  3,  no.  4,  July- 
Aug.  1918,  pp.  203-210.  Review  of  problems 
of  welding  m  their  application  to  marine 
construction  and  of  work  being  done  by  U. 
S.  Shipping  Board.  Emergency  Fleet  Cor- 
poration.     From   Nauticus. 

Evolution  of  Electric  Welding  Processes 
as  Applied  to  Shipbuilding,  H.  A.  Hornor. 
Jl.  Engrs.  Club  of  St.  Louis,  vol.  3,  no.  4, 
July-Aug.  1918.  pp.  256-263.  Electric  weld- 
ing in  railway  shops ;  application  to  steel 
shipbuilding ;  British  Admiralty  investiga- 
tion ;  experiments  under  way  in  the  U.  S.  ; 
electric  welding  methods.  From  Nauticus 
(special   supplement). 

Application  of  Electric  Welding  to  Ship- 
building, Engineering,  vol.  106,  no.  2747, 
Aug.  23.  1918,  pp.  197-199.  Results  of  a 
six-months'  series  of  tests  and  experiments 
cirried  out  by  Lloyd's.  Also  published  in 
Shipbuilding  &  Shipping  Rec.  vol.  12,  no.  8. 
.\ug.  22,   1918,   pp.   186-188. 

Electric  Welding  as  Applied  to  Steel  Ship 
Construction.  Eng.  &  Contracting,  vol.  '  50, 
no.  13.  Sept.  25,  1918.  pp.  30S-309.  De- 
scription of  work  of  Electric  Welding  Com- 
mittee of  Emergency  Fleet  Corporation. 
General  ieature«  of  steamer ;  type  of  joints ; 
method  of  assc:i  iii.v  :  amount  of  welding  re- 
quired. Also  published  in  Jl.  Eners.  Club 
of  Phila..  vol.  35-39,  no.  166,  Sept.  1918.  pp. 
427-428,   and  discussion  pp.  428-439,   16  figs. 

Welding 

The  Application  of  Electric  Welding  to 
Ship  Construction  and  Repair.  Elecn.,  vol. 
81.  no.  2102,  .\ug.  30,  1918,  p.  379.  A 
rfeum^  of  present  practice. 

See  also  Machine  Shop  (Navu  Repairs)  ; 
Mechanics    (Specific-Speed  Method). 

METAL-WORKING  TOOLS 

Boring  Machines 

Defiance  No.  5.  Horizontal  Boring,  Mill- 
ing, Drilling  and  Tapping  Machine.  Am. 
Mach..  vol.  49,  no.  11,  Sept.  12,  1918,  pp. 
400-500,  1  fig.  Description,  with  principal 
dimensions. 

Overhead  Flexible  Boring  Mailiine.  Ry. 
Gaz.-  vol.  29,  no.  6,  Aug.  9,  1918.  p.  160.  2 
figs.  Illustration  of  machine  designed  to 
meet  demand  for  means  of  applying  the  Rus- 
sell patent  screwdriver  to  pieces  of  work 
which  cannot  be  handled  under  spindle  of  an 
ordinary  fixed  drilling  press.  .\lso  published 
in  Practical  Engr.,  vol.  58,  no.  1640.  Aug.  1, 
1918,  p.  51,  2  figs. 

Gear-Cutting  Machinery 

The  Works  of  the  Moss  Gear  Co.  .\utomo- 
blle  Engr..  vol.  8,  no.  116.  July  1918,  pp. 
203-210.  22  figs.  Machines  used  and  em- 
ployed in  factory  specializing  in  manufacture 
of  toothed  gearing. 

Millers 

The  Kempsmlth  "  Maximiller."  Am. 
Mach.,  vol.  49,  no.  14,  Oct.  3,  1918,  pp.  595- 
600,   8    figs.      Description    of   all-geared    mill- 


Nut-Forging  Machine 

Hollings  Indenting  Type  of  Nut-Forging 
Machine.  Machy.,  vol.  25,  no.  1,  Sept.  1918, 
pp.  33-35,  5  figs.  Machine  which  in  conjunc- 
tion with  the  special  bar  stock  used  makes 
it  possible  to  produce  well-formed  blanks 
without  excessive  pressure  and  with  a  rela- 
tively  small   amount    of  scrap. 

Pitch-Measuring  Machine 

Pitch  Measuring  Machine  for  Screw 
Gauges.  Can.  Machy.,  vol.  20,  no.  11,  Sept. 
12,  1918,  pp.  320-321,  2  figs.  Features  of 
Bingham   Powell   type. 

SheU-Boring  Lathe 

"  Galloway "  Shell-Boring  Lathe.       Am. 

Mach.,    vol.    49,  no.   12.    Sept.  19,    1918,    pp. 

544-545,    1    fig.  Illustration  and    principal 
dimensions. 

Taps  and  Dies 

Taps  and  Dies  for  Production  Work  G. 
Doorakkers.  Engineer,  vol.  126,  nos.  3269 
and  3270,  Aug.  23  and  Aug.  30,  1918,  pp. 
151-152  and  186-187,  1  fig.  I  first  and  second 
articles),   5   figs. 

Wrigglers 

Wrigglers  and  Their  Uses,  Hugo  F.  Pusep. 
Am.  Mach.,  vol.  49,  no.  13,  Sept.  26.  191S. 
pp.  559-560.  5  figs.  Use  of  wrigglers  in 
locating  points  on  work  to  be  drilled  or 
milled  when  a  fairly  liberal  tolerance  is 
allowed. 

.See  also  Machine  Tools. 


MECHANICS 

Balancing 

The  Balancing  of  Heavy  Rotors,  M.  W. 
Torbet.  Jl.  Am.  Soc.  Naval  Engrs..  vol.  30. 
no.  3,  Aug.  1918,  pp.  518-533,  6  figs.  Math- 
ematical discussion  of  forces  and  couples 
based  on  six  typical  equations  of  motion. 

Beams,  Offset 

The  Design  of  Offset  Beams,  Victor  M. 
Summa.  Ry.  Mech.  Eng.,  vol.  92,  no.  9. 
Sept.  1918,  pp.  514-517.  0  figs.  Discussion 
of  formulas  used. 

Rotation,  Rapid 

On  the  Determination  of  the  Resistance  to 
Motion  of  Rapidly  Rotating  Machines  (Om 
bestammande  af  wastigt  roterande  maskiners 
rorelsemotstand),  Erik  Aug.  Fursberg.  Tek- 
nisk  Tidskrift,  vol.  48,  no.  31,  Aug.  3,  1918, 
pp.  385-389.      (To  be  continued.) 

Specific-Speed  Melliod 

Design  of  Water  Propellers  by  the  Spe- 
cific Speed  Method,  Chas.  F.  Gross.  Jl.  .\m. 
Soc.  Naval  Engrs..  vol.  30,  no.  3.  Aug.  1918. 
pp.  534-546.  5  figs.  Presents  to  draftsmen 
method  of  propeller  design  when  given  power 
propeller  is  to  absorb  and  the  speed  of  ad- 
vance of  propeller  through  water,  items  to  be 
determined  being  diameter,  pitch,  mean 
width   ratio  and   blade   thickness. 

Speed,  Critical 

Critical  Speed  in  Tapered  Shaft  Design, 
-ilfred  Musso.  Machy.,  vol.  25,  no.  1.  Sept. 
1918,  pp.  59-60.  1  fig.  Derivation  of  formu- 
lae and  examples   illustrating  their  use. 

See  also  Railroad  Enfjineering.  Steam 
(Shocks  in  Ti'ains). 

METAL  ORES 

Chromite 

Chromite,  J.  C.  Williams.  Colo.  School  of 
Mines,  vol.  S,  no.  9.  Sept.  1918.  pp.  157-159. 
Foreign  and  domestic  deposits  :  uses  of  chro- 
mium ;  alloys :  description  of  chromite :  its 
occurrence  and  concentration. 

Manganese 

Manganese  Deposits  of  East  Tennessee. 
The  Resources  of  Tennessee,  vol.  8.  no.  3. 
July  1918,  pp.  153-207,  10  figs.  Report  of 
results  of  field  work  by  geologists  of  U.  S. 
Geol.  Survey  in  cooperation  with  the  State 
Geol.  Survey  of  Tennessee:  geography  of  re- 
gion :  manganese  minerals  :  rocks  with  which 
ore  is  associated  :  types  of  deposits  :  descrip- 
tion of  typical  mines  and   prospects. 

Pyrolusite  from  Virginia,  Thomas  L.  Wat- 
son and  Edgar  T.  Wherrv.  Jl.  Wash.  Acad, 
of  Sci.,  vol.  8,  no.  16.  Oct.  4,  1918,  pp.  550- 
560,  1  fig.  Geology  of  manganese  deposits 
and   crystallography   of  ore. 


Tungsten 

Molybdenum,  Tungsten  and  Bismuth.  Ind. 
Australian  &  Min.  Standard,  vol.  60,  nos. 
1552,  1553,  1554,  Aug.  8,  15  and  22,  pp.  210- 
211.  245-247,  and  284.  Treatise  on  these  min- 
erals. Aug.  8 :  Molybdenite  occurrences  in 
Northern  Europe,  South  America,  and  South 
Africa  ;  geographical  distribution  of  wulfen- 
ite.  .\ug.  15  :  list  of  wulfenite  occurrences 
in  United  States.  .Vug.  22 :  occurrences  of 
wulfenite  in  Central  and  Southern  Europe, 
and  Australasia. 

See  also  Steel  and  Iron  (Iron-Titanium 
Ores),  {Ore  Resources). 

METALLURGY 

Aircraft 

The  Metallurgist  and  the  Aircraft  Pro- 
gram till),  H.  P.  Wood.  .\m.  Drop  Forger, 
vol.  4,  no.  8,  Aug.  1918,  pp.  318-319.  Sug- 
gestions on  selection  and  testing  of  engine 
parts  ;  responsibility  of  metallurgist  on  suc- 
cess of  an  airplane  engine.  From  paper  be- 
fore Steel  Treating  Research   Soc. 

Tin 

The  Taylor  Concentrator  for  Tin  Slime, 
J.  Waring  Partington.  Queensland  Govern- 
ment Min.  Jl.  vol.  19,  no.  219,  Aug.  15, 
1918.  pp.  352-353  and  359-360,  3  figs.  Con- 
sists of  24  rectangular  concentrating  sur- 
faces attached  to,  and  revolving  with,  a  cen- 
tral vertical  shaft,  the  latter  being  provided 
at  its  upper  extremity  with  a  worm  gearing 
by  means  of  which  motion  is  imparted  to 
frame.  Machine  designed  in  effort  to  elim- 
inate disadvantages  of  usual  type  of  revolv- 
ing wooden  round  frame. 

Wastes 

Recuperation  and  Utilization  of  Wastes  in 
the  Manufacture  of  Copper,  Zinc,  Lead,  Tin, 
Aluminum  and  Their  Alloys  (La  recupera- 
tion et  I'utilisation  des  dSchets  de  cuivre, 
zinc,  plomb,  etain,  aluminum  et  de  leurs 
alUages),  Paul  Razons.  GSnie  Civil,  vol.  73, 
nos.  9  and  10,  Aug.  31  and  Sept.  7,  1918, 
pp.  171-174,  8  figs.,  and  pp.  184-188.  1  fig. 
Aug.  31  :  Apparatus  for  recuperating  copper 
vapors  iu  copper  works  :  method  of  washing 
copper  filings.  Sept.  .7  :  usage  of  copper 
waste  in  the  manufacture  of  cupric  sulphate : 
remelting  of  bronze  filings ;  by-products  of 
zinc  works  and  recuperation  of  zinc  from 
refuse  of  galvanized  iron.  (To  he  contin- 
ued.) 

Zinc 

Electrothermal  Metallurgy  of  Zinc  (La 
mgtallurgie  aectrothermique  du  zinc).  J. 
Escard.  G^nie  Civil,  vol.  73.  nos.  7.  S  and 
9,  Aug.  17,  24  and  31,  1918,  pp.  124-127,  3 
figs.,  pp.  141-140.  '.I  figs.,  and  pp.  lOS-lTl,  ,". 
figs.  Aug.  17  :  Coal-reduction  methods.  De 
Laval  and  Johnson  furnaces.  Aug.  24  :  Con- 
densation of  zinc  vapors :  decomposition  of 
zinc  sulphide  by  iron  ;  industrial  furnaces. 
.Vi'g.  31  :  Kosults  obtained  with  C"te  and 
Pierron  furnaces  ;  Peterson's  process  :  Thom- 
son-Gerald  furnace  :    Snyder  furnace. 

MILLWRIGHTING 

Belt  Clearances 

Belt  Clearances  for  Oblique  Drives.  F.  R. 
Parsons.  Nat.  Engr..  vol.  22,  no.  9,  Sept. 
1918,  pp.  419-420,  3  figs.  Description  of  set- 
ting out  floor  clearances  and  difficulties  en- 
countered ;  hints  on  how  to  do  such  work 
correctly.      From   Mech.   World. 

Shafting 

Allgnlug  and  Erecting  Shafting  (I).  Iron- 
monger, vol.  164,  no.  2338,  Sept.  7,  1918,  p. 
42,  4  figs.  Supplementing  information  in 
series  on  belt-driving  practice  published 
June  29,  July  6.  and  Aug.  10. 

MILITARY  ENGINEERING 

Artillery 

Calculation  of  a  Long  Range  Gun  (Note 
•ur  le  calcul  d'un  canon  &  longue  port^e). 
G6nle  Civil,  vol.  73,  no.  10.  Sept.  7,  1918, 
pp.  191-192,  1  fig.  (Calculation  of  character- 
istics of  trajectory  for  100  km.  range :  me- 
chanical  requirements  of  projectile. 

Contract  Organization 

Contract  Organization  Vitally  Important 
for  War  Work,  I'^rancis  Donaldson.  Eng. 
News-Rec.  vol.  81.  no.  12,  Sept.  19,  1918, 
pp.  535-538.  Large-scale  government  con- 
struction demands  most  careful  coordination 
of  forces  :  charts  setting  forth  organization 
of  two   typical   contracts. 

Electrical  Machinery 

Electrical  Developments  for  .American 
.\rmy,  R.  K.  Tomlln.  Jr.  Elec.  World,  vol. 
72,  no.  12.  Sept.  21,  1918,  pp.  532-536.  8 
figs.  Present  plans  for  troops  in  France 
provide  for  50,000  kw. :  technical  board  con- 
trols supplies  and  coordinates  work  of  design 
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and    construction  ;    electrical    machinery    dif- 
ficult to  get. 

Mine  Safety  Appliances 

Mine  Safety  Appliances  in  Warfare,  F.  H. 
Trego.  Coal  Age,  vol.  14,  no.  11,  Sept.  12, 
litis,  pp.  504-505.  Account  of  mine  safety 
appliances  which  have  been  adapted  by  War 
Department  for  use  in  war. 

Railways,  Military 

Operation  of  the  L'.  S.  Military  Railways 
in  France,  J.  G.  Porter.  Ky.  .\ge,  vol.  i.o, 
no.  12,  Sept.  20,  191S,  pp.  549-551.  llow 
Americans  adapted  themselves  to  new  trans- 
portation conditions  encountered  overseas. 

Rifles 

Temporary  Small-Arms  Repair  Shop  in 
France,  R.  K.  Tonilin,  Jr.  Am.  Mach.,  vol. 
48,  no.  12,  Sept.  19,  191S,  pp.  535-536,  3 
figs.  Description  of  repair  shop  for  salvag- 
ing rides. 

The  Science  of  the  Rifle,  F.  H.  Kelly. 
Arms  &  Explosives,  vol.  26,  no.  312,  Sept.  2, 
191S,  pp.  117-120,  2  figs.  Action  of  bolt 
magazine  and  trigger  parts.  From  writer's 
book  under  same  title. 

Sanitary  Engineering 

Water  Supply  Fire  Protection,  Roads  and 
Waste  Disposal  of  a  Large  Training  Camp, 
Murray  Warner.  Am.  City,  vol.  19,  no.  3, 
Sept.  1918,  pp.  174-176,  1  fig.  Distribution 
system  of  water  supply  based  on  standard 
daily  allowance  of  55  gal.  per  man ;  ma- 
chines used  in  the  five  fire  stations ;  sewage 
and  garbage  disposal. 

Small  Arms 

Revolvers  and  Automatic  Pistols  (Les  re- 
volvers et  les  pistolets  automatiques),  L. 
Cabanfes.  Gfinie  Civil,  vol.  73,  nos.  .S  and  9, 
Aug.  24  and  31,  1918,  pp.  146-150,  7  figs., 
and  pp.  165-167.  Aug.  24  :  English  Gabbett- 
Fairfax  model ;  American  Colt  38 ;  charac- 
teristics of  Colt  45.  Aug.  31  ;  Classification 
of  various  types  in  order  of  merit ;  choice 
of  pocket  pistol  for  personal  defense  in  peace 
times:  choice  for  war  service;  automatic 
Colt  45.     ■ 

Substations 

The  Outdoor  Substation  in  War  Service, 
E.  B.  Meyer.  Elcc.  World,  vol.  72,  no.  12, 
Sept.  21,  1918,  pp.  537-541,  9  flgs.  Through 
its  use  the  sudden  demand  for  power  to 
supply  war  industries  has  been  promptly 
met  with  a  resulting  conservation  of  mate- 
rial and  labor. 

Supply  Bases 

Army  Intermediate  Depot  in  France  Prob- 
lem in  Getting  Labor  and  Supplies,  Robert  K. 
Tomlin.  Jr.  Eng.  News-Rec,  vol.  81,  no.  11, 
Sept.  12,  1918,  pp.  478-483,  11  figs.  Project 
covers  site  six  miles  long :  three  types  of 
warehouses  being  built ;  Chinese  labor  used 
on  railroad  grading ;  installation  completed 
for  storing  5000  tons  of  beef  at  zero  tem- 
perature. 

Boston  Army  Supply  Base  Will  Be  Valu- 
able Permanent  Port  Terminal.  Eng.  News- 
Kec,  vol.  81,  no.  12.  Sept.  19,  1918,  pp.  522- 
526,  5  figs.  Description  of  storage  ware- 
house in  Boston  having  60  acres  of  storage 
space. 

Troop  Transportation 

A  Novel  Scheme  for  Carrying  Troops  by 
Rail,  Frederick  C.  Coleman.  Ry.  Age,  vol. 
65,  no.  11,  Sept.  13,  1918,  pp.  509-511,  5 
flgs.  The  Great  India  Peninsula  Railway  of 
India's  military  cars,  holding  G6  soldiers 
each,   described. 

Military  Trains  in  India.  Ey.  Gaz.,  vol 
29.  no.  9,  Aug.  30,  1918,  pp.  "232-236,  13 
figs.  Plans  and  interior  arrangement  of 
carriages. 

See  also  Mines  and  Mining  (Explosives)  ; 
Munitions. 


Gases     in     the     Crowsnest     Pass     Coalfield, 
British   Columbia. 

The  Origin  of  Blackdamp,  J.  I.  Graham. 
Trans.  Instn.  Min.  Engrs.,  vol.  55,  part  4, 
Aug.-Sept.  1918,  pp.  303-312.  Experiments 
from  which  author  fornuilates  four  ordinary 
compositions  of  blackdamp  resulting  from 
dift'crcut  contributory  causes. 

Briquetting  of  Ores 

Briquctting  of  Powdery  Ores  and  of  Blast 
Furnace  Dust  (Le  briquetage  dcs  minerals  pul- 
verulents  et  des  poussifires  de  hauls  four- 
ueaux).  Gfnie  Civil,  vol.  73,  no.  7,  Aug. 
17,  1918,  pp.  131-134,  10  figs.  Schumacher 
process ;  Fawcet,  Sutcliffe  and  Speakman 
presses;  nodulation  and  agglomeration 
processes. 

Cementation 

The  Frangois  Cementation  Process,  A.  H. 
Krynauw.  Min.  Mag.,  vol.  19,  no.  2,  Aug. 
1918,  pp.  6S-77,  10  flgs.  Cases  In  which 
cement  grout  under  pressure  has  been  suc- 
cessfully applied  and  manner  in  which  this 
has  been  done.  From  paper  before  Chem., 
Metallurgical,   and    Min.    Soc.    of    So.    Africa. 

Explosives 

Some  Notes  on  Experiments  Made  with  a 
View  to  Reducing  the  Consumption  of  Ex- 
plosives, and  Increasing  the  Fathoms  Broken 
per  Machine  Shift  In  Machine  Stoping,  T. 
II.  Bayldon.  Jl.  So.  African  Instn.  Engrs., 
vol.  16,  no.  12.  July  1918,  pp.  226-233,  2 
figs.  Tables  comparing  two  methods:  (1) 
drilling  alternately  on  two  stope  faces  and 
doubling  size  of  benches,  (2)  cutting  four 
three-hole  benches  for  each  machine  on  each 
face. 


Spark  Plugs 

How  Automobile  Spark  Plugs  Are  Made. 
Commercial  .America,  vol.  l."!,  no.  3,  Sept. 
1918.  pp.  33-37,  7  flgs.  Cold-drawing  and 
automatic  machine  process ;  making  porce- 
l.iin  :  experimenting ;  testing  and  assem- 
bling. 

Steering 

I'roblems  in  Steering  of  Motor  Cars  Dis- 
cussed from  the  Point  of  View  of  Projective 
Geometry  (.Vnwendung  eines  Satzes  der  pro- 
jektiven  Ueometrie  auf  die  Lenkung  von 
Automobilenj,  C  Veithen.  Dingler's  Poly- 
technisches  Journal,  vol.  333,  no.  2,  Jan  26 
1918,  pp.  9-10,  3  flgs. 

Three-Wheel  Cars 

The  Morgan  Runabout.  Autocar  vol.  41 
no.  1189,  Aug.  3,  1918,  pp.  123-124,  4  flgs. 
Brief  description  of  a  three-wheeled  light 
car. 

Trailers 

Development  of  the  Trailer.  Sibley  Jl. 
of  gng.,  vol.  32.  no.  12,  Sept.  1918.  pp.  180- 
183,  2  flgs.  Experimental  basic  trailing 
laws  ;  steering. 

Valve  Design 

Four  Valves  Per  Cylinder.  Autocar,  vol. 
41,  no.  1195,  Sept.  14,  1918,  p.  264.  Six- 
cylinder  Plerce-Arrow  engine  with  12  Inlet 
and  12  exhaust  valves  in  side  pockets. 

See  also  Internal-Comhustion  Engineering  ; 
Machine  Shop  (Radiator  Manufacture) , 
(Wheel  Hubs)  ;  Safety  Engineering  (Head- 
lights, Automobile). 


Man  Power 

Mechanical    Equipment   and   the   Conserva 
tion   of  Miners,  R.   L.   Herrick.     Compressed    Catch-Basin  Cleaning 

Air  Mag.,  vol.  23,  no.  9,  Sept.  1918,  pp. 
8876-8881,  7  flgs.  Typical  examples  of  man- 
power savings  observed  by  writer  on  a  450- 
mile  automobile  trip  about  the  mines  in 
the  anthracite  district. 


MUNICIPAL  ENGINEERING 


Salt 

Salt  Mining  and  Dressing,  J.  B.  Calkins 
Eng.  &  Min.  Jl..  vol.  106,  no.  10,  Sept.  7. 
191S.  pp.  431-435.  7  figs.  Brief  history  of 
salt  industry,  with  detailed  account  of  min- 
ing and  milling  operations  at  a  property  In 
Mew  York  State  having  an  output  of  2000 
tons  of  prepared  salt  in  a  10-hr.  day;  details 
as  to  haulage,  dressing  and  mechanical  treat- 
ment. 

Shale  Oa    ' 

The  Extraction  of  Oils  from  Shales  and 
Coal.  Petroleum  Rev.,  vol.  39.  no.  836.  July 
27,  1918,  p.  59.  New  English  patented 
process  consisting  in  mixing  powdered  shale 
or  coal  both  with  some  finely  ground  mate- 
rial (such  as  limestone,  dolomite,  carbonate 
of  magnesium  or  barium  carbonate),  which, 
under  the  action  of  heat,  will  give  off  car- 
bonic acid  gas,  and  with  small  Iron  scrap 
(such  as  iron  turnings)  or  its  chemical 
equivalent  for  the  purpose  of  causing  the 
release   of   increased  quantities  of   hydrogen. 

See  also  Safety  Engineering  (Mine  Acci- 
dents). 

MOTOR-CAR  ENGINEERING 

Chassis 

Military  Transport  Chassis  (VII).  Auto- 
mobile Engr.,  vol.  8,  no.  118.  Sept.  1918,  pp. 
267-270,  4  figs.  Details  of  F.  W.  D.  (Model 
B)    3-ton   chassis. 

Fuels 


Catch-Basin  Cleaning  in  Chicago.  JIun. 
Jl.,  vol.  45.  no.  11,  Sept.  14,  1918,  pp.  199- 
200.  Itemized  costs  of  work  done  by  hand 
and  by  auto-eductor,  time  of  cleaning'  differ- 
ent   basins. 


City  Planning 

The  Planning  of  the  New  Halifax,  Thos. 
.\dams.  Contract  Rec,  voL  32,  no.  35,  Aug. 
28,  1918,  pp.  680-683,  3  flgs.  Plans  and 
details  of  six  schemes,  two  for  citv  and  four 
for  county. 

The  St.  Louis  Zone  Plan,  Harland  Barthol- 
omew. Jl.  Engrs.  Club  of  St.  Louis,  vol.  3, 
no.  4,  July-Aug.  1918,  pp.  214-240.  5  flgs. 
Provisions  of  city  building  zone  plan  passed 
by  Board  of  Aldermen. 

Salvage 

Municipal  Salvage.  J.  C.  Dawes.  Surveyor, 
vol.  54,  no.  1390,  Sept.  6.  1918.  pp.  Ill-il2. 
Possibilities  of  utilizing  ordinary  bouse  ref- 
use. Inst,  of  Cleansing  Superintendents. 
(To  be  concluded.) 

Street  Lighting 

The  Aesthetics  of  Street  Lighting  M. 
Luckiesh.  Trans.  Illuminating  Eng.  Soc,  vol 
13,  no.  6,  Aug.  30,  1918,  pp.  355-356.  Ab- 
stract of  paper  before  Phila.  Section  of  the 
Soc. 


MINES  AND  MINING 


A.sphalt 

Asphalt  Deposits  and  Oil  Conditions  In 
Southwestern  Arkansas,  Hugh  D.  Miser  and 
A.  H.  Purdue.  U.  S.  Geol.  Survey,  Bui. 
691-J,  Contributions  to  Economic  Geology 
Part  II,  Aug.  16,  1918,  pp.  271-292,  1  flg. 
Geography  and  geology ;  general  features 
and  local  details  of  asphalt  deposits  ;  drilling 
for  oil  ;  well  records. 

Blackdamp 

Outbursts  of  Gas  In  Crowsnest  Field, 
James  Ashworth.  Coal  Age.  vol.  14,  no  10 
Sept.  5,  1918,  pp.  443-446,  3  flgs.  Descrip- 
tion of  violent  gas  outbursts  which  have 
caused  coal  fields  to  be  shut  down  ;  theories 
advanced  to  account  for  outbursts :  sugges- 
tions for  proceeding  with  work.  Abstract 
of  pamphlet  entitled   Outbursts  of  Explosive 


The  Valuation  of  Motor  Fuels.  Harold 
Moore.  Automobile  Engr.,  vol.  8,  no.  IIS, 
Sept.  1918,  pp.  245-248.  Relative  value  of 
tests :  specific  gravity,  viscosit.y,  cold  test, 
coke  test,  fractional  distillation,  specific 
heat,  iodine  and  bromine  values,  ultimate 
analysis,  temperature  of  spontaneous  igni-  Fuses 
tion,  explosive  range,  caloritic  power. 

Use  of  Gas  for  Automobiles.  Gas  Age, 
vol.  42,  no.  5,  Sept.  2,  1918,  pp.  199-200. 
French  discussion  upon  intensive  trials  both 
in  England  and  France  made  with  automo- 
biles driven  with  illuminating  gas. 


MUNITIONS 

Canada 

Canada's  Production  of  Munitions  of  War. 
Can.  Min.  Jl.,  vol.  39,  no.  17.  Sept.  1,  1918, 
pp.  295-296.  Summary  of  work  of  Imperial 
Munitions  Board,  with  a  few  details  regard- 
ing most  Important  departments. 

Explosives 


Scngitc :  A  New  Explosive,  J.  P.  Udal. 
South  African  Min.  Jl.,  vol.  27,  part  2,  no. 
1401,  Aug.  3.  1918.  p.  307.  Process  of  man- 
ufacturing explosive  made  of  gun  coton  Im- 
pregnated with  nitrate  of  soda. 


Making  the  Mark  III  Detonating  Fuse. 
Edward  K.  Hammond.  Machy.,  vol.  25,  no 
1,  Sept.  1918,  pp.  27-32,  9  flgs.  First  of  a 
series  describing  operations  Involved. 


Guns 


Gear  Changing 

A  Mechanism  for  Changing  Gears  Auto- 
matically. Automotive  lud.,  vol.  39,  no.  10. 
Sept.  5,  1918,  pp.  416-417,  4  flgs.  Gears 
shifted  and  clutch  operated  by  engine  power. 

The  Problem  of  the  Gear  Box.  Auto,  vol. 
23,  no.  35,  Aug.  30,  1918,  pp.  625-626.  In- 
quiry of  conditions  limiting  possibilities  In 
design.     (To  be  continued.) 

Racing  Cars 

The  300  H.P.  Fiat  Racer.  Autocar,  vol 
41,  no.  1189,  Aug.  3,  1918.  pp.  117-llS,  1 
flg.      Dimensions   and    history. 


loathes  for  the  Present  Gun  Program.  A. 
L.  De  Leeuw.  Am.  Mach..  vol.  49,  no  11, 
Sept.  12,  1918,  pp.  491-493.  Suggestions 
for  obtaining  at  once  required  lathes  for 
manufacture   of  guns. 

The  British  6-Inch  Howitzer,  I.  W.  Chubb 
Am.  Mach..  vol.  49.  no.  14.  Oct.  3.  1918,  pp. 
605-612.  16  flgs.  Body  and  breach  mechan- 
ism ;  various  turning,  boring,  rifling  and 
planing  operations  are  describe<l.  I  Third 
article.) 

Helmets 

Ancient  Helmet  Making,  H.  H.  Manches- 
ter.     Am.    JIach.,    vol.    49.    no.    12,    Sept.    19, 
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1918,  pp.  503-507,  28  figs.     A  r&ume  of  art 
of  making  helmets  from  earliest  times. 

Machine  Guns 

The  Manufacture  of  the  Lewis  Machine 
UuD,  Frank  A.  Stanley.  Am.  Mach.,  vol.  49, 
no.  12,  Sept.  19,  1918,  pp.  5i;9-531,  9  figs. 
Thirteenth  article  describing  manufacture  of 
Lewis  machine  fun.  Second  article  on  the 
barrel,  describing  chambering,  lapping  and 
inspection. 

SheUs 

Government  Requires  Millions  of  Gas 
Shells.  Foundry,  vol.  40,  no.  10,  Oct.  1918, 
pp.  441-442.  Program  of  Government  for 
next  twelve  months. 

Rectifying  Rough  Bored  155-mm.  Shells, 
M.  P.  Potter.  Can.  Macby.,  vol.  20,  no.  9, 
Sept.  5,  1918,  p.  297,  5  figs.  Type  of  head 
developed   after  Government   requirements. 

Making  the  U.  S.  S-in.  Shell,  M.  E.  Hoag. 
Am.  Mach.,  vol,  49.  nos.  11  and  12,  Sept.  12 
and  19,  1918,  9  flgs,  and  457-460,  11  figs. 
Describes   turning   and   boring.      (Serial.) 

Labor-Saving  Washing  Device  Used  on 
Shell  Work,  J.  H.  Rodgers.  Can.  Maehy., 
vol.  20,  no.  9.  Sept.  5,  1918,  p.  299.  Ar- 
rangement by  which  shells  are  subjected  to 
a  spray  wash  of  soda  solution,  followed  by 
a   rinsing  with   clear  hot   water. 

See  also  Military  Engineering  iJtifles). 
ISmall  Arms). 


175-177,  and   (discussion)   pp.   177-178.    Sug-    Cincinnati,  Steam 


gestions  to  engineers. 
Light  Co.) 


(Manila  Elec.  Ry.  & 


Electricity 

Industrial  Applications  of  Electricity, 
Dwight  D.  Miller.  Elec.  Contractor-Dealer, 
vol.  17  no.  12,  Oct.  1918,  pp.  123-128,  2  figs. 
Examples  of  uses  of  electric  heat ;  advantages 
of  electric  drive-friction  losses,  greater  out- 
put for  a  given  time,  flexibility  of  operation, 
lighter  building  construction,  safety. 

Exhaust  Steam 

Utilization  of  Exhaust  Steam  in  Collieries 
for  the  Production  of  Electrical  Energy. 
I  Considerations  sur  rutilisation  des  vapeurs 
d^chappement  dans  les  houillferes  en  vue  de 
la  production  d'Snergie  filectrique),  A.  Bar- 
jou.  L'Industrie  Klectrique,  year  27,  no.  628,  Feedwater  Heater 
Aug.  25,  1918.  pp.  308-312,  5  flgs.  Diagram 
and  formula  to  determine  steam  consumption 
of  low-pressure  turbines ;  scheme  of  connec- 
tions for  a  turbo-alternator  group,  625  kva. 
5000  volts.  (Continuation  of  serial;  former 
installments  in  no.  621,  p.  166,  no.  623,  p. 
212,  and  no.  627,  p.  287. 


Cincinnati's  New  100,000-Kilowatt  Power 
Station.  Elec.  Rev.,  vol.  73,  nos.  11  and  12, 
Sept.  14  and  21,  1918,  pp.  397-400,  5  figs., 
and  pp.  439-441,  5  figs.  First  installment 
describing  station  layout  and  mechanical 
equipment  of  Union  Gas  &  Electric  Company's 
new  station  with  initial  capacity  of  50,000 
kilowatts.  Also  published  in  Power,  vol.  48, 
no.  10.  Sept.  3,  1918,  pp.  337-344,  14  flgs. 

Engine  House 

Rectangular  Engine  House  Avoids  Use  of 
Turntable.  Eng.  News-Rec,  vol.  81,  no.  13, 
Sept.  26.  1918,  pp.  593-594,  3  flgs.  Rein- 
forced-concrete  building  has  arched  roof  on 
timber  lattice  trusses ;  engine  stalls  have 
swinging  doors. 


PHYSICS 


Air 


Physics  of  the  Air,  W.  J.  Humphreys. 
Jl.  Franklin  Inst.,  vol.  186,  no.  3,  Sept.  191S, 
pp.  341-370,  6  figs.  Discussion  of  crushing 
of  hollow  conductors  by  lightning  discbarges  : 
quantity  of  electricity  in  discharge ;  general 
rules  for  construction  of  an  efficient  system 
of  lightning  protection;  electrical  field  of  Oil  fields 
the  earth  ;  electrical  conductivity  of  the  at- 
mosphere ;  ionic  content  of  the  air.  (Contin- 
uation of  serial.) 


Mining 

Electricity  in  Mining,  L.  Pokes.  Sci.  & 
Art  of  Min.,  vol.  29,  no.  2,  Aug.  24,  1918,  pp. 
18-20,  5  flgs.  Safe  operation  of  signaling 
apparatus;  signaling  circuits.  (Continua- 
tion of  serial.) 

Motor  Selection 

Applying  Engineering  Principles  Properly 
in  Motor  Selection,  C.  W.  Squier.  Elec.  Ry. 
Jl.,  vol.  52,  no.  12,  Sept.  21.  191S,  pp.  505- 
508.  14  figs.  How  to  compare  electric  motors 
■which  appear  to  have  the  necessary  charac- 
teristics for  service  designated  and  to  select 
the  one  best  adapted  to  meet  given  require- 
ments. 


Luminous  Materials 

On  the  Luminescence  Due  to  Radio-Activ- 
ity,  Enoch  Karrer  and  D.  H.  Kabakjian. 
Jl.  Franklin  Inst.,  vol.  186,  no.  3,  Sept.  1918, 
pp.  317-340,  17  figs.  Quantitative  data  on 
rejuvenation  of  self-luminous  materials,  and 
in  particular  of  radium  bromide. 


The  Application  of  Electrical  Power  to 
Oilfield  Requirements,  J.  Wilfred  Burford. 
Jl.  Instn.  Petroleum  Technologists,  vol.  4, 
no.  16,  June  1918,  pp.  229-262,  4  figs.,  and 
(discussion)  pp.  262-276.  Economics  gained 
by  installation  of  electrical  machinery ;  re- 
quirements of  petroleum-producing  industry  ; 
field  this  industry  offers  to  manufacturers 
of  electrical  machines. 


The  Swartwout  Feed-Water  Heater  and 
Receiver.  Steam,  vol.  22,  no.  3,  Sept.  1918, 
p.  80,  1  fig.  Automatic  apparatus  designed 
to  heat  feedwater  by  use  of  exhaust  steam. 

Flexibility 

Flexibilitv  of  Industrial  Power  Plants. 
Southern  Engr.,  vol.  30,  no.  2.  Oct.  1918,  p. 
57,  1  fig.  Typical  connection  diagram  utiliz- 
ing rotary  converters  for  tying  alternating 
and  direct-current  generators  together. 

Indicating  Instruments 

Management  of  the  Power  Plant,  Robert 
June.  Textile  World  Jl.,  vol.  54,  no.  14, 
Oct.  5,  1918,  pp.  77-81,  5  figs.  Use  and  pur- 
pose of  indicating  instruments.  Fourth  of 
series. 

Inspection 

Need  and  Value  of  Boiler  Inspection,  A. 
L.  G.  Tavlor.  Power,  vol.  48,  no.  11,  Sept. 
10.  1018,  pp.  389-390.  Some  instances  of 
unsafe  equipment   revealed   by   inspection. 

The  Massachusetts  Plan  of  Power-Plant 
Inspection  and  Coal  Conservation.  Thomas 
Ilawley.  Power,  vol.  48,  no.  9,  Aug.  27, 
1918.  pp.  302  304.  An  exposition  of  plan 
to  be  followed  in  Massachusetts. 

Mansfield,  Coal  and  Natural  Gas 

>Iore  Energy  for  Mansfield  District.  Power 
Plant  Eng..  vol.  22,  no.  18.  Sept.  15,  1918, 
pp.  733-738,  12  figs.  Description  of  new 
plant  of  Mansfield  Electric  Light  &  Power 
Co.  at  Melco.  Ohio,  using  both  natural  gas 
and  coal. 


PIPE 


Corrosion  Prevention 


Printing 

Electrically-Driven  Printing  Presses.     En 
gineer    vol    126,  no.   3268,  Aug.   16,   1918,  9    Montana,  Hydroelectric 
figs.     Illustrations  of  arrangements  and  con-  „    , 


trollers  ;   wiring  diagrams. 


The  Deactivator  System  for  Elimination  Po^yer  Industry 
of  Corrosion  in  Hot  Water  Supply  Pipes. 
Eng.  &  Contracting,  vol.  50.  no.  13,  Sept.  25, 
1918,  pp.  297-299,  1  fig.  Description  of  an 
experimental  plant  installed  in  an  apartment 
house  in  Boston  and  results  obtained.  In- 
stallation made  by  Research  Laboratory  of 
Applied  Chemistry,  Massachusetts  Institute 
of  Technology  in  cooperation   with   Research    -^7  ■W7„,i,„ 

Department  of  National  Tube  Co.  water   worKS 

Discussion  Concerning  the  Destruction  of 
Gas  and  Water  Piping  in  Clayey  Soils  Con- 
taining Gypsum  (Zur  Zerstorung  der  Gas- 
und  Wasserleitungen  in  gipshaltigem  Lehm- 
boden),  P.  Medinger.  Journal  fiir  Gasbe- 
leucbtung  year  61,  nos.  7  and  8,  Feb.  16 
and  23,  1918,  pp.  73-76,  1  fig.,  and  pp.  89-91, 
3  figs.  Extensive  discussion  of  the  underly- 
ing chemical  phenomena. 


New  Hydroelectric  Plant  of  Montana 
Power  Company,  W.  A.  Scott.  Elec.  Rev., 
vol.  73,  no.  13,  Sept.  28.  1918.  pp.  487-490, 
2  figs.  Details  of  recently  completed  Holier 
project. 


Conditions  in  the  Power  Industry,  L.  W. 
Schmidt.  Power,  vol.  48.  no.  14,  Oct.  1. 
1918,    pp.    486-488.      Digest    of    reports    of    Pennsylvania  Salt  Co.,  Steam 

New  Plant  of  the  Pennsylvania  Salt  Man- 


United  States  consuls  on  power  situation  in 
various  parts  of  world  and  influence  of  war 
upon  this  industry. 


Electric  Drive  for  Water  Works  (Der  elek- 
trische  Antrieb  von  Wasserversorgungsanla- 
gen).  Wintermeyer.  Journal  fiir  Gasbeleuch- 
tung,  year  61,  nos.  11  and  12,  Mar.  16  and  Rprnrdis 
23,  pp.  126-128,  6  flgs,  and  pp.  137-142,  10 
flgs.  Discussion  with  diagrams  of  motor- 
generator  connections. 


ufacturing  Company.  Power,  vol.  48,  no.  12, 
Sept.  17,  1918,  pp.  406-413,  10  flgs.  Descrip 
tion  of  a  modern  steam-turbine  alternating- 
current  plant  with  rotary-converter  trans- 
formation to  direct-current  for  electrolytic 
work. 


Wind  Power 


Wood 

Redwood  Pipe  and  Its  Uses.  Eng.  &  Ce- 
ment World,  vol.  13,  no.  7.  Oct.  1,  1918.  p. 
32,  1  flg.  Processes  of  making  three  prin- 
cipal types  in  present  use. 

See  also  Wood  (Pipes). 

POWER  GENERATION  AND  SELECTION 

Coal  Mining 

Electricity  in  Coal-Mining  Operations, 
Frank  Huskinson.  Elec.  World,  vol.  73,  no. 
13.  Sept.  28,  1918,  pp.  494-495.  Mine  sig- 
naling and  telephone  systems  ;  data  on  rope 
haulage;    miscellaneous    applications. 

The  Electriflcation  of  a  Durham  Colliery. 
Engineer,  vol.  126,  no.  3268,  Aug.  16,  1918, 
pp.  136-138,  4  flgs.  Description  of  electrical 
equipment  of  a  British  colliery. 

Combined  Power 

Economic  Proportion  of  Hydroelectric  and 
Steam  Power.  Frank  G.  Baum.  Elec.  Rev., 
vol.  73,  no.  12,  Sept.  21,  1918,  pp.  450-451, 
2  flgs.  New  method  of  determining  econom- 
ical proportion  of  hydroelectric  to  steam 
power.  lYom  paper  before  Am.  Inst,  of 
Elec.   Engrs. 

Efficiency 

Efficiency  in  Power  Production,  M.  T. 
Borja.     Aera,   vol.    7.    no.    2.    Sept.    1918,   pp. 


The  Use  of  Wind  Power  (Om  udnyttlese  af 
viudkraften).  H.  C.  Vogt.  Ingeni<I>ren,  vol. 
27,  no.  65,  Aug.  14.  1918,  pp.  451-452,  2  flgs. 
(Continued  from  June  8.) 

POWER  PLANTS 
Auxiliaries 

Motor-Driven  Auxiliaries,  C.  Grant.  Mech. 
World,  vol.  64,  nos.  1648  and  1651,  Aug.  2, 
and  Aug.  23,  1918.  pp.  52-53.  and  p.  88. 
Aug.  2  :  Rotary  air-pumps  ;  circulating  pumps. 
Aug.  23 :  Remarks  on  operation  of  feed 
pumps ;  chimney  draft  fans  ;  generator  cool- 
ing fans. 

Cedar  Rapids,  Steam 

Cedar  Rapids  Big  Steam  Plant.  Power, 
vol.  48,  no.  14.  Oct.  1,  1918.  pp.  478-485,  13 
flgs.  Description  of  16,000-kw.  steam-tur- 
bine plant,  with  list  of  principal  equipment. 


Chimneys 

Graphic  Method  of  Chimney  Design,  H.  j^I. 
Brayton.  Power,  vol.  48,  no.  10,  Sept.  3, 
1918.  pp.  349-3."iO,  3  flgs.  Method  of  design- 
ing chimneys  without  calculations  by  use  of 
charts  and  curves. 

Rusting  Steel  Chimneys  Coated  with  Con- 
crete by  Cement  Gun.  Eng.  News-Rec.  vol. 
81,  no.  '13.  Sept.  26.  1918,  pp.  596-597,  3  figs. 
Eeinforced-concrete  shell  Is  applied  to  out- 
side of  steel  stacks. 


Power  Plant  Records  of  Operation,  Ralph 
E.  Turner.  Power  Plant  Eng.,  vol.  22,  no. 
19,  Oct.  1.  1918,  pp.  799-803.  4  flgs.  Report 
sheets  designed  to  aid  engineer  in  obtaining 
and   maintaining   highest   efficiency. 

Rochester,  Hydroelectric 

Hydroelectric  Development  at  Rochester. 
Power  Plant  Eng..  vol.  22,  no.  19,  Oct.  1, 
1918,  pp.  779-782,  8  flgs.  Description  of  fea- 
tures of  an  hydroelectric  plant. 

Vibration 

Prevention  of  Vibration  in  Power  and  Ven- 
tilation Plants,  Charles  L.  Hubbard.  Power 
Plant  Eng.,  vol.  22.  no.  19,  Oct.  1,  1918,  pp. 
782-785.  11  flgs.  Causes  of  vibration  and 
forms  of  foundations,  supports,  hangers  and 
connections  to  prevent  communication  to 
building  structure. 

See  also  Chemical  Technology  (Water 
Softening)  ;  Hoisting  and  Conveying  (Coal 
Handling). 

PUMPS 

Motor-Driven  Pumps 

Motor-Driven  Pumps.  Chas.  Lawson. 
Southern  Engr..  vol.  30,  no.  2,  Oct.  1918,  pp. 
66-73.  6  flgs.  Pumping  data  ;  lift  of  pumps 
and  pump  control. 


Triplex  Pumps 

Triplex  Pumps,  John  H.  Perry.  Domestic 
Eng.,  vol.  84.  no.  S,  pn.  275-276,  and  306,  4 
flgs.  .\  few  of  the  different  kinds  and  how 
they  work. 
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RAILROAD  ENGINEERING,  ELECTRIC     Cranes 


Circuit  Breakers 

Iligb-Speed  Circuit  Breakers  for  Chicago, 
Milwaukee  &  St.  Paul  Blectriflcation,  C.  H. 
Hill.  Uen.  Elec.  Itev.,  vol.  21,  no.  9,  Sept. 
1918,  pp.  623-626.  5  figs.  Details  of  con- 
struction. 

Cripples 

The  Disabled  Soldier  in  Electric  Railway 
Service.  Electric  Ry.  Jl.,  vol.  52,  no.  13, 
Sept.  28,  1918,  pp.  579-582.  10  flgs.  Reclaim- 
ing the  disabled  soldier ;  blind  men  winding 
coils  ;  one-armed  men  doing  shop  work. 

Freight  Transportation 

The  Problem  ot  rYeight  Haulage,  Harlow 
C.  Clark.  Aera,  vol.  7,  no.  2.  Sept.  1918, 
pp.  103-106.  Summary  of  electric  railway 
freight  situation  in  its  connection  with  na- 
tional transportation  :  causes  preventing  use 
of  many  miles  of  available  track. 

Locomotives 

Advantages  of  Storage-Battery  Locomo- 
tives, C.  W.  Chappelle.  Coal  Age,  vol.  14, 
no.  10,  Sept.  5,  1918,  pp.  437-442,  3  flgs. 
Paper  read  before  Illinois  Min.  Inst.,  Peoria, 
111.,  May  1918,  and  discussion  whicli  fol- 
lowed. 

Determination  of  the  Proper  Size  of  Stor- 
age-Battery Locomotive,  Dever  C.  Ashmead. 
Coal  Age,  vol.  14,  no.  12,  Sept.  19,  191S,  pp. 
548-552,  2  flgs.  Explaining  calculations  of 
draw-bar  pull  and  battery  capacity. 

Electric  Shunting  Locomotive,  Lancashire 
&  Yorkshire  Rv.  Rv.  Gaz.,  vol.  29,  no.  9, 
Aug.  30,  1918,  p.  237,  1  fig.  Particulars  of 
an  electric  locomotive  designed  for  shunting 
service  at  Clifton  power  station. 

Rewinding  and  Testing  Direct-Current  Lo- 
comotive Armatures,  Frank  Huskinson.  Coal 
Age,  vol,  14,  no.  12,  Sept.  19,  1918,  pp.  541- 
544.  16  ligs.  How  mine-locomotive  arma- 
tures   may    be   rewound. 

RAILROAD  ENGINEERING,  STEAM 

Ballasting 

A  Typical  Rock  Ballasting  Organization, 
F.  H.  C.  Graves.  Ry.  Maintenance  Engr., 
vol.  14,  no.  9,  Sept.  1918,  pp.  310-311.  1  fig. 
Account  of  work  done  recently  on  a  double- 
track  eastern  road  with  dense  traffic. 

Bolsters 

Effect  of  Holes  in  the  Sides  ot  Box  Bols- 
ters, L.  E.  Endsley.  Ry.  Mech.  Eng.,  vol.  92, 
no.  9,  Sept.  1918,  pp.  507-508.  3  flgs.  Results 
of  a  series  of  tests  made  on  a  box  bolster 
■with  and  without  holes  in  the  sides. 

Brakes 

Brake  Performance  with  Heavy  Trains. 
Ry.  Gaz.,  vol.  29,  no.  10,  Sept.  6.  1918,  p. 
254.  Remarks  upon  requirements  of  an 
efficient  brake  system  based  upon  results 
obtained  by  the  Virginian  Ry.  and  described 
in  same  issue. 

Car  Cleaning 

Passenger  Car  Cleaning  on  the  Canadian 
Pacific  Railway,  E.  Elev.  Can.  Ry.  &  Marine 
World,  no.  248,  Oct.  1918,  p.  432.  Descrip- 
tion of  process.  Paper  before  Can.  Ry  Club, 
Montreal. 

Car  Lighting 

Lighting  of  Railroad  Cars  by  Coal  Gas 
(Die  Beleuchtung  der  Eisenbahnwagen  mit 
Steinkohlengas).  O.  Hiibner.  Dingler's  Poly- 
technisches  Journal,  vol.  333.  no.  2,  Jan.  26, 
1918,  pp.  10-12.  From  Journal  fiir  Gas- 
beleuchtung,  year  59,  pp.  417-425  and  435- 
439.     Abstract  of  an  extensive  paper. 

Cars,  Passenger 

New  Cars  for  Special  and  Excursion 
Traflic.  Rv.  Gaz.,  vol.  29,  no.  6,  Aug.  9, 
1918,  pp.  159-160,  3  figs.  General  design  of 
26-ton,  82-passenger  car  prepared  for  Vic- 
torian Railways. 

Cars,  Standard 

Railroad  Administration's  Standard  Bag- 
gage Cars.  Rv.  Age,  vol.  65,  no.  13,  Sept. 
27,  1918,  pp.  584-586,  3  figs.  Details  of  de- 
signs for  60-ft.  and  70-ft.  cars  of  all-steel 
construction. 

Steel  Baggage  Car  for  the  United  States 
Railroad  Administration.  Ry.  Rev.,  vol.  63, 
no.  10.  Sept.  7.  1918,  pp.  341-343  4  figs. 
General  description  of  design  adopted  for  all- 
steel  70-tt.  baggage  cars. 

Cars,  Wooden 

Large  Capacity  Wooden  Hopper  Car.  Ry. 
Mech.  Eng.,  vol.  92,  no.  9,  Sept.  1918,  pp. 
509-512,  3  flgs.  Drawings  and  general  data 
with  description  of  wooden  hopper  car  built 
by  the  N,   &   W. 


Gasoline  Traveling  Crane  for  Railroad  Ash 
Pits.  Ry.  &  Locomotive  Eng..  vol.  31,  no. 
10,  Oct.  1918,  pp.  305-30.7,  4  figs.  General 
features  of  machines  used  by  New  York 
Central. 

Draft  Gear 

Proper  Draft  Gear  Maintenance,  L.  T. 
Canfleld.  Ry.  Rev.,  vol.  63,  no.  13,  Sept.  28, 
1918,  pp.  460-462,  2  figs.  Report  ot  five 
tests  of  gears ;  recommendations  as  to  in- 
spection and  repair.  Paper  read  before  Car 
Foreman's  Assn.   of  Chicago,   Sept.   1918. 

Firing 

Mechanical  Stoking  of  Locomotives  as  Re- 
lated to  Smoke,  W.  S.  Bartholomew.  Ry. 
Rev.,  vol.  63,  no.  10,  Sept.  7,  1918,  pp.  339- 
341.  RfeumI  ot  stoker  firing  practice  citing 
general  points  of  advantiige  over  hand  firing, 
as  well  as  specific  instances  in  support  ot 
these  claims.  Read  before  Smoke  Prevention 
Assn.  at  Newark,   N.  J.,  Aug.   22. 


Freight  Handling 

The  Mechanical  Handling  of  Goods  on  Signals 
Railways.  Ry.  Gaz.,  vol.  29,  no.  10,  Sept.  6, 
1918,  pp.  258-261,  14  flgs.  Handicaps  im- 
posed by  wartime  conditions  on  handling 
railway  "goods  to  rail  truck  from  trader  or 
Government  consignee  and  vice  versa. 


Rails,  E.  W.  Stoney.  Indian  Eng.,  vol.  63, 
no.  22,  June  1,  1918,  p.  304,  6  figs.  Dia- 
grams showing  plots  of  results  of  experi- 
ments on  deflection  of  rails  in  various  posi- 
tions by   central  dead  loads. 

Transverse  Rail  Fissues  and  the  Derail- 
ment at  Juniper,  Ga.  Ry.  Rev.,  vol.  63,^  no. 
9,  Aug.  31,  1918,  pp.  305-309,  9  figs.  From 
report  of  engineer-physicist  of  Bureau  ol 
Safety,  Interstate  Commerce  Commission,  on 
failure  by  breaking  in  several  places  of  a 
12  year  old  80-lb.  A.  S.  C.  E.  section  rail. 

Salvage 

Reclamation  on  the  Southern  Pacific, 
Frank  A.  Stanley.  Ry.  Mech.  Eng..  vol.  92, 
no  9,  Sept.  1918,  pp.  505-506,  5  flgs.  Sec- 
ond installment.  Description  ot  extensive 
salvage  work. 

Shocks  in  Trains 

Shocks  In  Long  Passenger  Trains,  Robert 
Burgess.  Southern  &  Southwestern  Ry.  Club, 
vol  14  no.  10.  July  1918,  pp.  4-20  and  (dis- 
cussion) pp.  20-31.  Causes  producing  them; 
suggestions  to  engine   men. 


Locomotives 

Locomotive  Stokers  and  Smoke  Preven- 
tion, W.  S.  Bartholomew.  Ry.  Age,  vol,  65, 
no.  10,  Sept.  6,  1918,  pp.  451-453.  RSsumg 
of  stoker  firing  practice  citing  general  points 
of  advantage  over  hand  firing,  as  well  as 
specific  instances  in  support  of  these  claims. 
Read  before  Smoke  Prevention  Assn.,  New- 
ark, N.  J,,  Aug.   22. 

Locomotive  Terminal  Detention  Records. 
Ry.  Gaz.,  vol.  29,  no.  9,  Aug.  30,  1918,  pp. 
241-242.  Forms  used  by  the  Pennsylvania 
for  gathering  information  regarding  locomo- 
tive   delays    at    terminals. 

Making  Good  Engines  Better  on  the  Dela- 
ware. Lackawanna  and  Western,  Ry.  &  Lo- 
comotive Eng.,  vol.  31,  no.  10.  Oct.  1918, 
p,  319,  3  figs.  Results  obtained  from  engines 
fitted  with  "Universal"  steam  chests  and 
valves. 

Renewable  Stayheads  for  Locomotive  Fire- 
boxes. Engineer,  vol.  126,  no.  3270.  Aug. 
30,  1918.  pp.  176-177,  5  figs.  Description  ot 
a  new  renewable  staybolt  head  and  report  ot 
experiments  and  tests  made  upon  it. 

Results  of  Road  Tests  of  N.  &  W,  Mallet 
Locomotive,  H,  W.  Reynolds.  Ry.  Mech. 
Eng.,  vol.  92.  no,  9,  Sept,  191S,  pp.  502-503, 
3  figs.  General  data  on  boiler,  engine  and 
locomotive  performance,  and  results  of  tests. 

Superheater  Locomotive  Performance.  Ry, 
Age.  vol.  65,  no.  11,  Sept.  13,  1918,  pp.  498- 
499,  1  flg.  Importance  of  maintenance ; 
clean  flues  ;  dampers  ;  effects  of  high  water  ; 
lubrication    and   drifting, 

Ten-Wheel  and  Mikado  ^ype  Locomotives 
tor  the  Paris-Orleans  Ry.,  F.  C.  Coleman. 
Rv,  Rev,,  vol.  63,  no.  8,  Aug.  24,  1918,  pp. 
2(>7-26S,  2  figs.  Description  of  two  designs 
of  locomotives  recently  introduced  into 
heavy  freight  and  passenger  service  in 
France. 

Terminal  Handling  of  Locomotives,  H.  C. 
Pickard.  Can.  Ry,  &  Marine  World,  no.  248, 
Oct.  1918.  pp.  421-424,  11  flgs.  Suggestions 
regarding  conservation  of  man  power  in 
cleaning  fires   in   locomotives. 

The  Design  and  Uses  of  Tank  Locomotives. 
Ry.  Gaz..  vol.  29,  no.  6,  Aug.  9,  1918,  pp. 
161-164,  6  figs.  Claimed  advantages  of  tank 
locomotives.  Diagram  drawings  of  the 
0-6-4,   2-6-4,   4-6-2,   4-4-4   and   4-6-4   types. 

Locomotives,  Standard 

Heavy  Mikado  Type  Locomotive.  United 
States  "Railroad  Administration,  Ry.  Rev,, 
vol,  63,  no.  10,  Sept.  7,  1918,  pp.  331-334,  5 
flgs.  Descriptive  reference  to  first  ot  heavy 
Mikado  type  locomotives  to  be  constructed 
for  U,  S,  R.  R.  Administration,  Comparison 
with  leading  details  of  light  Mikado  type. 

Heavy  Standard  Mikado  Locomotive,  Ry. 
Mech.  Eng.,  vol.  92.  no.  9.  Sept.  1918,  pp. 
491-494.  i  flgs.  General  description  and 
principal   data,   with   drawings. 

Tonnage  Rating  of  the  Standard  Locomo- 
tives, H.  S.  Vincent,  Ry.  Age.  vol.  65.  no. 
14,  Oct.  4,  1918.  pp.  627-631.  3  charts. 
Charts  of  tonnage  rating  for  U,  S.  Standard 
light  Mikado,  heavy  Mikado  and  8-wheel 
switching  locomotives,  with  tables  of  fric- 
tional  resistances  of  freight  and  passenger 
cars. 

The  U.  S.  Standard  Heavy  Mikado  Type 
Locomotive.  Ry.  .\ge.  vol.  65,  no.  9,  Aug. 
30,  1918.  pp,  375-376.  4  flgs.  General  de- 
scription,  with  drawings  and  principal  data. 

Rails 

On  the  Stiffness  and  Relative  Strength  ot 


Train  Operation  by  Signal  Indication  on 
the  Erie  Railroad,  Henry  M.  Sperry.  Ry. 
Gaz.,  vol.  29,  no.  9,  Aug.  30,  1918,  pp.  227- 
231,  4  flgs.  Summary  of  disadvantages  ex- 
perienced under  manual  block  and  Improve- 
ment in  train  operation  under  automatic 
block.     From  the   Railway   Age. 

Sleepers 

The  Green-Moore  Patent  Resilient  Re- 
inforced Concrete  Sleepers.  Ry.  Gaz.,  vol. 
29,  no.  10.  Sept.  6,  1918,  pp.  262-264,  10 
figs.  Figures  and  illustrations.  Other  con- 
crete sleepers  have  been  described  in  Issues 
of  May  13  and  July  19,   1918. 

Snow 

Maintaining  a  Railroad  Above  the  Clouds. 
Ry.  Maintenance  Engrs.,  vol.  14,  no.  9, 
Sept  1918,  pp.  291-295,  9  figs.  Problems 
encountered  in  handling  snow  and  ice  to 
keep  open  the  MotEatt  line  reaching  an  ele- 
vation   of  over   11,000  ft. 

The  Southern  Pacific's  Snow  Shed  Prob- 
lem, Geo.  W.  Rear.  Ry.  Gaz.,  vol.  29,  no.  6, 
Aug.  9,  1918,  pp.  158-159.  Brief  history  of 
development  of  29  miles  of  snow  sheds  and 
of  problems  involved  in  their  maintenance. 
From  Proc.  Am.  Ry.  Bridge  &  Building 
Assn.,    1917. 


Superheaters 

Superheater  Unit  Maintenance.  Ry.  Rev., 
vol.  63,  no.  13,  Sept.  28,  1918,  pp.  479-482, 
9  flgs.  Instructions  for  installation  and  care 
ot  superheater  units.  From  Bulletin  No,  4, 
by  Locomotive  Superheater  Co.,  New  York. 

Terminals 

Unit  Operation  of  Railroad  Terminals. 
Ry.  Rev.,  vol.  63.  no.  13,  Sept.  28,  1918,  pp. 
455-458.  From  Preliminary  Report  of  Com- 
mittee on  Yards  and  Terminals,  Am.  Rail- 
way Eng.  Assn.,  issued  in  Bulletin  208. 

Yards,  Gravitation 

Colwick  Gravitation  Yards,  Great  North- 
ern Rv.  Ry.  Gas,,  vol,  29,  no,  7,  Aug.  16, 
1918,  pp.  185-188,  5  flgs.  Plan  and  views  of 
yard  instituted  for  concentrating  and  re- 
marshalling  coal  traffic  to  and  from  Notts 
and  Derby  mines. 

gee  also  Factory  Management  (Stores)  ; 
Safety  Engineering  (Railroad  Administra- 
tion Safety  Work.)  ;  Testing  and  Measure- 
ments   (Trade   Scales). 

REFRACTORIES 

Brick,  Inspection 

Inspecting  Refractory  Brick,  C.  E.  Nesbitt 
and  M.  L.  Bell.  Iron  Age,  vol.  102,  no.  11, 
Sept.  12.  1918,  p.  630,  Standard  specifica- 
tion a  necessity  ;  results  of  some  tests.  From 
a  paper  before  Am.  Soc.  for  Testing  Mate- 
rials, June  191S, 

Brick,  Silica 

The  Manufacture  of  Silica  Brick.  H.  Le 
Chatelier  and  B,  Bogitch,  Bui,  Am.  Inst. 
Min.  Engrs.,  no.  141.  Sept,  1918.  pp.  1435- 
1462,  14  flgs.  Experiments  on  samples  of  a 
few  grams  conducted  at  the  Snrbonne.  Paris, 
for  the  purpose  of  determining  necessary 
conditions  in  manufacture  of  high-grade 
brick. 

High-Temperature  Research 

High  Temperature  Processes  and  Products 
(III),  Chas.  A.  Darling.  Jl.  Royal  Society 
ot  Arts,  vol,  66,  no.  3433.  Sept.  6,  1918,  pp. 
649-656,  2  figs.  Alundum  and  aloxlte;  arti- 
ficial graphite :  British  processes ;  high- 
temperature  research. 
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Structure 

The  Importauce  of  Structure  in  Kefrac- 
tories,  F.  H.  Kirkpatrick,  Clay- Worker,  vol. 
<0,  no.  2,  Aug.  I'JIS,  pp.  137-139,  0  figs. 
Effect  of  structure  on  the  ultimate  qualitv 
of  manufactured  product.  From  the  Effect 
of  Size  of  Grog  In  Fire  Clay  Bodies,  tech. 
paper  10-1.  Bureau   of  Standards. 

\  olatilization 

Relative  Volatilities  of  Refractory  Mate- 
rials, Wm.  Roy  Mott.  Gen.  Meeting  Am. 
Electrochera.  Soc.  Oct.  2,  1918,  Advanced 
Copy,  Paper  1,  pp.  1-34.  G  figs.  Experimen- 
tal study  of  order  in  which  substances  vola- 
tize  in  electric  arc,  distances  at  which  their 
vapors  condense  from  arc,  and  time  to  vola- 
tilize equal  atomic  quantities  of  elements  or 
molecular  quantities  of  compounds;  theoreti- 
cal considerations  concerning  ratios  of  abso- 
lute boiling  points  to  melting  points,  and 
upon  a  universal  vapor  pressure  curve  appli- 
cable to  all  substances. 

REFRIGERATION 

Ice  Making 

Modern  Raw  Water  Ice  Malting  Plant  Ice 
&  Refrigeration,  vol.  55,  no.  1,  July  1  1918 
pp.  1-6,  9  figs.  Details  of  motor-driven  100- 
ton  plant  with  complete  equipment. 

Multiple-Effect  Compression 

Multiple-Effect  Compression  Ice-Making 
and  Refrigerating  Machines.  Engineering 
vol.  106,  no.  2747,  Aug.  23,  1918,  pp.  201, 
1  figs.  Diagram  showing  working  cycle  in- 
dicator cards,  and  general  description  of  a 
CO,  multiple-effect  compression  refrigerating 
machine  built  by  Seagers,  Ltd..  Dartford.KentT 

Storage-Room  Refrigeration 

Efficiency  in  Engineeering,  Eric  H.  Peter- 
son. Ice  cSt  Refrigeration,  vol.  55,  no.  1,  Julv 
1,  1918,  pp.  9-11,  5  figs.  Charts  showing 
refrigeration  required  for  various  tempera- 
tures in  well-ventilated  rooms  and  amount  of 
pipe  required   for  storage  rooms. 

ROADS  AND  PAVEMENTS 

Concrete  Roads 

A  Road  Finisher  That  Produces  Denser 
Concrete.  Eng.  &  Cement  World,  vol.  13 
no.  4,  Aug.  15,  191.8,  p.  33.  1  flg.  Device 
designed  in  1913  by  E.  G.  Carr,  said  to  elim- 
inate voids  in  concrete,  and  to  have  been 
used  in  construction  of  400  miles  of  Cali- 
fornia's highways. 

Pavement  Planer  Method  of  Finishing 
Concrete  Roads.  E.  Earl  Glass.  Eng.  &  Con- 
tracting, vol.  50,  no.  14.  Oct.  2,  1918,  pp. 
318-319.  4  figs.  Description  of  tools '  and 
methods  used  in  making  a  concrete  road  in 
California. 

Corners 

Widtli  of  Roadway  and  Corner  Cut-Off, 
R.  H.  W'hitten.  Mun.  Jl..  vol.  45  no.  9 
Aug.  31,  1918.  pp.  166-167.  3  figs.  Plans 
made  by  City  Plan  Commission  of  Cleveland 
for  increasing  corner  radii  and  angle  of 
vision. 

Earth  Roads 

Method  of  Handling  Materials  for  Concrete 
Roads.  Eng.  &  Cement  World,  vol.  13,  no. 
'i  0?'-.l-  .1918,  P-  31.  2  flgs.  Advantages 
of  eliminating  stock  piles  along  route. 

The  Location,  Construction  and  Mainte- 
nance   of    Earth    Roads,    H.    R.    MacKenzie. 

1Q1C  ^^-  '?!'•  "'  ^'^'^-  ™'-  1'  no-  S,  Sept. 
1918,  pp.  181-186.  Emphasizes  engineering 
supervision  of  construction  and  constant 
attention  to  maintenance  as  principal  factors 
necessary  to  make  of  an  earth  road  a  satis- 
factory  highwav 


tain  road  from  an  estimate  of  volume  and 
class  of  traffic  to  be  provided  for.  Also  pub- 
lished in  Can.  Engr.,  vol.  35,  no.  10,  Sept.  5, 
1918,  pp.   217-218.  ,       V     o. 

Typical  Specifications  for  Non-Bituminous 
Road  Materials,  Prevost  Hubbard  and  Frank 
H.  Jackson.  U.  S.  Department  of  Agricul- 
ture, Bui.  no.  704,  protessional  paper.  Aug 
30,  1918,  38  pp.,  3  figs.  For  19  common 
materials  used  in  the  construction  and  main- 
tenance of  various  types  of  highways :  de-  Lightning  Arresters 
scriptions  of  methods  of  testing  to  which 
reference  is  made   in   specifications. 


ing  Devices,  L.  C.  Porter.  Gen.  Elec.  Rev., 
vol.  21,  no.  9,  Sept.  1918,  pp.  627-632,  13 
flgs.  General  discussion  showing  set  of 
curves  indicating  candlepower  necessary  to 
"  pick    up  "   a   man   at   various   distances. 

Dazzling  Head  Lamps.  Autocar,  vol.  41, 
no.  1192,  Aug.  24.  1918,  p.  188.  Tests  and 
standard  specifications  adopted  in  New  York 
State. 


Wood-Block  Pavements 

Proper  Method  of  Application  of  Bitumin- 
ous Filler  for  Creosoted  Wood  Block  Pave- 
ments and  Floors.  Lambert  T.  Ericson  Eng 
&  Contracting,  vol.  50,  no.  14,  Oct.  2,  1918, 
pp.  320-321,  2  figs.     To  prevent  an  excess  of 


The  Oxide  Film  Lightning  Arrester,  Cros- 
by Field.  Gen.  Elec.  Rev.,  vol.  21,  no.  9, 
Sept.  1918,  pp.  597-601.  6  figs.  Principle, 
construction  and  operation  of  instrument 
which  consists  essentially  of  an  insulating 
film  placed  between  a  conductor  and  lead 
peroxide. 


tar  on  pavement  in  hot  weather,  joints 
should  be  filled  with  tar  or  other  substance 
at  very  high  temperature  so  that  joint  will 
be  well  penetrated  ;  details  of  proper  applica- 
tion given. 

SAFETY  ENGINEERING 
Acetylene,  Dissolved,  Cylinders  for 

Report  of  the  Departmental  Committee  on 
Cylinders  for  Dissolved  Acetylene  (VI) 
Acetylene  &  Welding  Jl.,  vol.  15,  no.  179. 
Aug.  1918,  pp.  140-150.  2  flgs.  Report  on 
two  samples  of  charcoal  and  on  alternating 
pressure  tests  made  on  two  dissolved  acety- 
lene  cylinders.      (Concluded.) 

Blow-Off  Tanks 

Explosion  of  a  Blow-off  Tank.  Travelers 
Standard,  vol.  6,  no.  9,  SepL  1918,  pp.  177- 
181.  3  figs.  Suggestions  on  construction  and 
installation  of  blow-off  tanks  derived  from 
an  account  of  a  recent  explosion  at  a  Cleve- 
land  manufacturing  plant. 

Construction  Work 

Benefit  of  Accident  Prevention  in  Con- 
tracting, F.  S.  Robinson.  Eng.  &  Contract- 
ing, vol.  50,  no.  13,  Sept.  25.  1918,  pp.  311- 
312.  Abstract  of  paper  before  Construction 
Section  of  National  Safety  Council,  Sept. 
1918. 

Safety  Engineering  and  Accident  Preven- 
tion in  Construction  Work,  Leo  D.  Woedtke 
Eng.  &  Contracting,  vol.  50.  no.  13.  Sept. 
25.  1918,  pp.  299-303.  Accident  prevention 
methods  of  Fred  T.  Ley  &  Co.,  Inc.  Abstract 
from  address  before  Construction  Section 
Meeting    of    National    Safety    Council.    Sept. 

Dust  Inhalation 

Effects  of  Mine-Dust  Inhalation.  J.  S. 
Ilaldane.  Eng.  &  Min.  Jl..  vol.  106  no.  11, 
Sept.  14,  1918.  pp.  475-477.  Effects  of  vari- 
ous kinds  of  dusts  when  breathed  bv  mine 
or  mill  workers.  From  paper  submitted  to 
Chem.  Metallurgical  &  Min.  Soc.  of  South 
Africa,  and  Instn.  of  Min.  Engrs,,  London. 
Published  also  in  Trans.  Instn.  Min.  Engrs.. 
vol.  55.  part  4,  Aug.-Sept.  1918,  pp.  264-273 
and    (discussion)    pp.    273-293. 

A  Short  List  of  References  on  the  Dust 
Hazard  in  Industry.  Library  of  the  National 
Workmen's  Compen.sation  Service  Bureau, 
Reference  List  No.  3.     A  short  bibliography. 

Dust  Explosions 

Considerations  Respecting  Causes  of  Dust 
Explosions  (Einiges  fiber  Staubexplosionem), 
G.  Bauer.  Zeitschrift  fiir  angewandte 
Chemie,  year  30,  no.  79,  Oct.  2  1917  np 
239-240.  4  flgs.  ^^' 


f    Machinery  Movements 


Abnormal  Movement  of  Machinery,  Chesla 
C.  Sherlock.  Am.  Mach.,  vol.  49,  no.  13, 
Sept.  26,  1918,  pp.  578-580.  Discussion  of 
accidents  due  to  a  sudden  and  abnormal 
movement  of  machincr.v,  taking  operator  by 
surprise,   and  legal  aspects. 

Mine  Accidents 

Who  Gets  Hurt  and  Why.  Coal  Age.  vol. 
14,  no.  11,  Sept.  12,  1918,  pp.  480-482,  7 
figs.  Details  relating  to  total  distribution 
of  mine  accidents,  from  records  of  Ellsworth 
Collieries. 

Quarrying 

Safe  Practices  in  the  Quarry  and  Mill, 
William  H.  Baker.  Eng.  &  Cement  World, 
vol.  13,  no.  4,  Aug.  15,  1918,  pp.  53-54.  Pre- 
cautions taken  at  Hannibal.  Mo.,  mills  of 
Atlas  Portland  Cement  Co.  Abstract  of 
paper  before   Nat.    Safety   Council. 

Railroad  Administration,  Safety  Work 

Safety  Program  of  Railroad  Administra- 
tion. Hiram  W.  Belnap.  Rv.  Rev.,  vol  63, 
no.  12.  Sept.  21,  1918.  pp.  426-428.  What  it 
expects  of  different  organizations  in  promo- 
tion of  safety  work,  .\listract  from  paper 
before  Nat.   Safety  Council,   St.  Louis. 

Scaffolds 

Safe  Construction  of  Scaffolds  and  False- 
work, T.  F.  Foltz.  Eng.  &  Contracting,  vol. 
50.  no.  12.  Sept.  IS,  1918,  pp.  285-288. 
Abstract  of  paper  before  National  Safety 
Council. 

Small  Shops 

How  Accident  Prevention  Work  May  Be 
Carried  On  in  Small  Companies,  Wills  Mach- 
lachlan.  Am.  Gas  Eng.  Jl.,  vol.  109.  no.  14, 
Oct.  5,  1918,  pp.  319-322.  Suggestions  in 
regard  to  equipment  and  organization. 
Paper  before   National   Safety   Congress. 

Winding  Engines 

Safety  in  Winding  Operations.  J.  A. 
Vaughan.  South  African  Mining  Jl.,  vol  27, 
part  2.  no.  1399,  July  20.  1918.  pp.  269-270. 
Remarks  on  safe  handling  of  winding  engine 
based  on  author's  experience  and  compiled 
statistics  of  winding  accidents  in  the  Wit- 
watersrand.     Paper  before  the  S.  A.  A.  A.  S. 

See  also  EUctrieal  Enqineering  (Eu-ccssive 
Voltages),  {Safety  MeaJiures)  ;  Hoistinii  and 
Conveying  {Safety  Apptinnees).  '(Wire 
Ropes)  ;  Militarii  Engineering  (Mine  Safrti/ 
Appliances)  ;  Roads  and  Pavements  (Cor- 
ners), 

SANITARY  ENGINEERING 


Furnace-Slag  Sub-Crust 

Ro.ads  During  and  .\fter  the  War  E.  Pur- 
nell  Hoole.v,  Surveyor,  vol.  54,  no.  1385 
-4ug.  2,  1918,  pp.  59-60.  Use  of  furnace 
Slag  as  sub-crust  in  macadam  and  telford 
roads^    Paper  before  Instn.  Mun.  and  County 

Highways 

X.  ^r^^^SC^^^  Highway  Work  in  Illinois.  C. 
M  Hathaway.  Am.  City,  vol.  19.  no.  3,  Sept. 
1918,  pp.  176-182.  3  flgs.  Widths,  drainage 
alignment  and  design  of  state-aid  roads  :  dis- 
cussion of  construction  materials — concrete 
onck,  bituminous,  macadam  and  oiled  earth  ■' 
state-aid  bridge  work;  grade-crossing  prob- 
lems.     (Concluded.) 

The  Planning  of  a  System  of  Rural  High- 
ways Under  Conditions  Existing  in  Province 
of   Saskatchewan.   W.   M.    Stewart       Jl     Eng 

iSq^oo'  '^"i'vJ-"'-   l'.""-   5-    Sept.   1918,   pp; 
189-192  and    (discussion)    192-193.      Classifi- 
cation  of  roads  and   determination   of  sa'tis- 
faetory  type  of  surface  to  be  used  on  a  cer- 


Explosives 

Safety  in  the  Use  of  Explosives  Arthur 
La  Motte.  Coal  Age,  vol.  14,  no.  11,  Sept. 
12,  1918.  pp.  490-496.  Paper  before  Nat. 
Safety   Council. 

Fire  Hazards 

The  Factorv  Fire  Brigade  (I),  Paul  Mason. 
Am.  Indus.,  vol.  19,  no.  2,  Sept.  1918,  pp. 
14-16.  Organization,  equipment  and  disci- 
pline. 

First  Aid 

Elementary  First  Aid  for  the  Miner.  W 
A.  Lynott  and  D.  Harrington.  Sci.  &  .\rt  of 
Min.,  vol.  29,  no.  2,  Aug.  24,  1918.  pp.  22-23. 
What  to  do  at  once  when  a  fellow  miner  is 
hurt ;  general  directions  for  caring  for  bleed- 
ing :  miscellaneous  precautions  ;  dressing  for 
broken  bones ;  electric  shock.  From  Miner's 
Circular  23,  U.  S.  Bureau  of  Mines. 

Flying  Objects 

Iniurv  from  Flying  Objects,  Chesla  C. 
Sherlock.  Am.  Mach.,  vol.  49,  no.  14,  Oct. 
■'  1918.  pp  625-627.  Legal  aspects  of  in- 
juries received  from  flying  objects  discussed. 

Headlights,  Automobile 

Automobile    Headlights    and    Glare    Reduc- 


Plumbing 

The  Why  and  Wherefore  of  Sanitary  Engi- 
neering, Arthur  Bateman.  Domestic  Eng., 
vol.  84,  no.  9,  Aug.  31.  1918.  pp.  315-317  and 
344,  7  figs.  Technical  and  scientific  plumb- 
ing and  sanitation.  (Continuation  of  serial, 
preceding   installment    appeared    July    13.) 

Sewage  Disposal 

Sewage  Disposal,  Edward  Willcox.  Sur- 
veyor, vol.  54.  no.  1385.  Aug.  2.  1918.  pp. 
55-56.  Camp  sewage  disposal  ;  fertilizers 
from  sewage ;  design  of  plants ;  Wolver- 
hampton experiments:  .American  researcli 
work.  Assn.  Mgrs.  Sewage  Disposal.  (To  be 
concluded.)  Published  also  in  Can.  Engr, 
vol.  35,  no.  10,  Sept.  5.  1918,  pp.  224-225. 

Water  Supply 

Experience  with  .Vrtesian  Water  Supply  in 
Savannah,  E.  R.  Conant.  Am.  Citv,  vol.  19, 
no.  3,  Sept.  1918,  pp.  182-192,  1  fig.  From 
paper  before  Am.  Water  Works  .\ssn. 

STANDARDS   AND   STANDARDIZATION 

Gas-Meter  Threads 

Standardization  of  Gas  Meter  Threads  and 
Connections  in  Germany  (Die  Vereinheit- 
lichung  der  Gasmesser-Verschraubungen    und 
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Verbinduugen;,  D.  Eisele.  Journal  fiir  Gas- 
beleuchtung,  year  61,  no.  10.  Apr.  U'O,  lyiS, 
pp.  1S1-1S3,  2  flgs. 

Pyrometers 

Pyrometer  Standardization,  Kzer  lirilliths 
and  K.  H.  Sclioflold.  Trans.  1-araday  Soc, 
vol.  la,  part  a.  June  191S,  pp.  2'^2-2'il,  8 
flgs.  Indicates  temperature-scale  basis  of 
practical  types  and  errors  to  which  pyro- 
metric  observations  are  liable. 

Screw  Thread 

The  Relation  of  Screw-Thread  Angles  to 
Other  I'^inctions,  H.  J.  Bingham  I'owell. 
Am  Mach.,  vol.  49,  no.  13,  Sept.  26,  I'JIS. 
pp.  071-573,  1  flg.  Author  sets  forth  his 
reasons  for  advocating  adoption  as  an  inter- 
national standard  the  Wliitworth   thread. 

Tubes,  Seamless 

International  Aircraft  Standards.  Flight, 
vol.  10,  no.  33,  Aug.  15,  191S,  p.  919.  Speci- 
fications for  alloy-steel  seamless  tubes  of 
200,000  lb.  per  sq.  in.  tensile  strength. 
(Continued.) 

See  also  f'rmeiit  and  Concrete  (Portland 
Cement);  1:111/11111  rini/  Materials  [Asphalt)  ; 
Marine  Einjim  irnnj  (Fabrieatcd  Ships), 
(Standard  i  esscls)  ;  Railroad  Engineering, 
Steam    (Locomotives,   Standard). 

STEAM  ENGINEERING 

Boiler  Gage  Glass 

The  Boiler  Gage  Glass,  Wm.  L.  De  Baufre. 
Jl.  .\m.  Soc.  Naval  Engrs.,  vol.  30.  no.  3, 
Aug.  I'.ilS,  pp.  5-17-556,  2  flgs.  Explains 
how  to  determine  actual  weight  of  water 
contained  in  boiler,  and  gives  corrections  to 
be  applied  in  tests  where  the  gage-glass  read- 
ing, the  steam  pressure  and  the  rate  of 
ateaniing  at  the  end  of  a  run  are  different 
from  those  obtaining  at  the  beginning. 

Boilers 


lievicc  especially  designed  to  prevent  leakage    Iron,  Molecular  Instability 

hi    tiie  joints  and  rapid  deterioration   of   tne 
ends  of  superheater  pipes. 

The  Value  of  Superheated  Steam  at  the 
i'i>lllerv  and  at  Iron  Works.  Iron  &  Coal 
Trades  Rev.,  vol.  97,  no.  2035,  .\ug.  30,  191S, 
pp.  2:j.s-239,  2  flgs.  Description  of  Sugdcn 
superneater,  with  Stirling  boiler  and  inde- 
pendently  fired. 


.Molecular  Instability  Due  to  Magneto- 
stiiLtiou  (Instability  moleculaire  par  le 
inagiieLostnctlouj,  1).  llurmuzescu.  Revue 
lieueraie  de  lEIectricite,  vol.  4.  no.  7,  Aug. 
17,  191S,  pp.  211-214,  1  fig.  Results  of 
experimental  study  which  led  author  to  as- 
sert that,  unlike  steel,  iron  under  certain 
conditions    possesses    molecular   instability. 


Examination  of  Steam  Boilers  at  Col- 
lieries. Edward  Ingham.  Colliery  Guardian, 
vol.  116,  no.  3007,  Aug.  16,  191S,  pp.  336- 
337,  9  flgs.  Typical  defects  found  in  inspec- 
tion of  boilers  explained. 

Steam-Boiler  Regulation  and  Control,  Al- 
bert A.  Straub.  Power,  vol.  48,  no.  13, 
Sept.  24,  191S,  pp.  442-446,  6  figs.  Brings  By-Products 
out  point  that  proper  handling  of  damper 
for  controlling  draft  for  steam-boiler  fur- 
naces is  of  importance,  and  presents  charts 
showing  variation  of  temperature  of  escap- 
ing gases  and  of  steam  pressure. 


Turbines 

A  .'^'lOOO-Uw.  Turbine  Is  Wrecked  in  North- 
west   Station,   Chicago.     Power,   vol.   48,   no. 

10,  Sept.  3.  1918,  pp.  345-348,  4  flgs.  De- 
tailed description  of  accident  to  35,000-kw. 
turbine  at  Northwest  Station,  Chicago.  Fail- 
ure of  nineteenth  wheel  probable  cause  of 
wreck. 

Additional  Power  at  Small  Cost  by  Exhaust 
Steam   Turbine.      Can.    Machy.,    vol.    20,    no. 

11,  Sept.  12,  1918,  pp.  317-31.8,  3  figs.  Sav- 
ing of  fuel  and  boiler  capacity  obtained  in 
paper  mill  by  connecting  steam  turbines  to 
line  shaft  through  reduction  gear. 

The  ForLy-five  Thousand  Kilowatt  Com- 
pound Turbine  at  Providence,  R.  I.,  J.  P. 
Rigsby.  Power,  vol.  48,  no.  9,  Aug.  27,  1918, 
pp.  292-298,  9  flgs.  Illustrated  description 
of  45,000-kw.  cross-compound  reaction  West- 
inghouse  turbine  at  Providence,  R.  I. 

Valves,  Safely 

Graphic  Methods  of  Determining  Size  of 
Safety  Valve,  H.  F.  Gauss.  Power,  vol.  48, 
no.  12,  Sept.  17,  1918,  pp.  414-417,  4  flgs. 
Reasons  for  increasing  maximum  allowable 
lifts  above  those  permitted  in  the  A.S.M.E. 
Code.  Napier's  formula  for  the  flow  of  steam 
through  an  orifice  used  as  a  basis  for  con- 
structing capacity  curves.  General  solution 
by  means  of  logarithmic  charts. 

Safety  and  Relief  Valves,  M.  W.  Rink. 
Jl.  Am.  Soc.  Naval  Engrs.,  vol.  30,  no.  3, 
Aug.  1918,  pp.  504-511,  7  flgs.  Construction 
and  use  of  shifting  and  cylinder  relief  valves 
for  a  mixture  of  steam  and  water.  From 
Marine  Eng. 


See  also  Engineering  Materials  (Boiler 
Plates)  ;  Power  Generation  and  Selection 
(Exhaust  Steam). 

STEEL  AND  IRON 


Pressure  Losses  • 

Pressure  Losses  in  Steam  Plants.  R.  S. 
Hawley.  Power  Plant  Eng.,  vol.  22.  no.  18, 
Sept.  15,  1918,  pp.  739-741,  2  flgs.  Causes  : 
distinction  between  losses  due  to  throttling 
and  radiation. 

Scale,  Boiler-Tube 

Boiler-Tube  Scale ;  Its  Removal  with  Ker- 
osene as  Practised  at  the  Fuel-Oil  Testing 
Plant,  Albert  M.  Pemi.  Jl.  Am.  Soc.  Naval  Casting 
Engrs.,  vol.  30,  no.  3,  Aug.  1918,  pp.  512- 
517,  2  figs.  15  gal.  of  kerosene  were  poured 
into  each  lower  drum  with  tin  funnel,  100- 
Ib.  steam  allowed  to  flow  in  and  condense 
until  water  glass  was  three-quarters  full. 
Photographs  showing  results  and  precautions 
advised. 


By-Product  Recovery  in  Iron  and  Steel 
Works.  Engineering,  vol.  100,  no.  2747,  pp. 
206-207.  Utilization  of  gas  and  other  by- 
products of  iron  and  steel  works.  From 
paper  by  A.  Gouvy  before  Congrfes  du  G6nie 
Civil.   Paris,  March  1918. 

Blast  Furnaces 

Fuel  Economy  in  Blast  Furnaces.  T.  C. 
Hutchinson.  Iron  Age,  vol.  102,  no.  12,  Sept. 
19.  1918,  pp.  689-691,  3  figs.  Cleaning  the 
ore  and  size  of  bell  factors  in  larger  output 
and  lower  coke  consumption  in  British  prac- 
tice ;  lone  life  of  furnace  walls.  From  paper 
before  Iron  &  Steel  Inst.,  London,  May  1918. 


Soot  Removal 

Soot  Removal  from  Fire-Tube  Boilers. 
Power,  vol.  48,  no.  9,  Aug.  27,  1918,  pp. 
305-308,  13  flgs.  Rear-end  and  front-end 
blowers  for  return  tubular  boilers,  rocking 
elements  for  internally  fired  boilers  and 
gear-turned  blowers  for  vertical  boilers. 

Steam,  High-Pressure 

Advantages  of  High  Pressure  and  Super- 
heat as  Affecting  Steam  Plant  Efficiency,  Es- 
kil  Berg.  Elec.  Rev.,  vol.  73.  no.  12,  Sept. 
21,  1918,  pp.  444-447.  3  flgs.  Possibilities  of 
higher  steam  pressures  and  temperatures  for 
reducing  mechanical  and  thermal  losses  in 
turbines. 

The  Uses  of  High-Pressure  and  High-Tem- 
Iierature  Steam  in  Large  Power  Stations, 
.1.  H.  Shaw.  Contract  Rec.  vol.  32,  no.  35, 
Aug.  28.  1918.  pp.  703-705.  Comparison  of 
costs  illustrated  by  schedule  showing  coal, 
steam  and  heat  consumption  for  a  20,000-kw. 
machine  running  at  200  lb.  and  350  lb.  gage 
pressure  at  varying  superheats  and  also  at 
500  lb.  pressure  absolute  and  268  deg.  fahr. 
superheat.  Paper  before  Instn.  Civ.  Engrs. 
Also  published  in  Elec.  News,  vol.  27,  no.  17, 
Sept.  1,  1918,  pp.  29-31.  and  in  Elecn.,  vol. 
81,  no.  2100.  Aug.  16,  1918,  pp.  330-332,  5 
flgs. 

Superheaters 

General  Construction  and  Maintenance  of 
Superheater  Units.  Rv.  &  Locomotive  Eng.. 
vol.  31,  no.  10,  Oct.  1918,  pp.  31.J-310,  4  flgs. 


Sound  Steel  by  Lateral  Compression,  Ben- 
jamin Talbot.  Iron  Age,  vol.  102.  no.  14, 
Oct.  3,  1918,  pp.  836-838,  2  figs.  British  re- 
sults from  applying  this  principle  to  tap 
portion  of  slag  ;  cheap  refractory  top  of  slag. 
From  paper  before  Iron  &  Steel  Inst.,  Lon- 
don, May   1918. 

Corrosion 

Corrosion  of  Iron  and  Steel,  and  its  Pre- 
vention (VII),  Abe  Winters.  Can.  Machy., 
vol.  20.  no.  9.  .-i-ug.  29,  1918,  pp.  257-258. 
Considerations  on  sherardizing  process  (cov- 
ering heated  iron  with  zinc  dust)  with  ref- 
erence to  temperature  and  time,  and  its  com- 
mercial application. 

Electric  Steel 

Electric  Steel  Making.  Arthur  V.  Farr. 
Machy..  vol.  25,  no.  1,  Sept.  1918,  pp.  40-42, 
9  figs.  Importance  and  growth  of  electric- 
steel  industry  :  cold-melt  process  and  struct- 
ure of  electric  steel. 

The  Electric  Furnace  in  the  Steel  Cast- 
ing Industry,  W.  E.  Moore.  Elec.  Jl.,  vol. 
15,  no.  9,  '  Sept.  1918,  pp.  331-332.  Re- 
marks on  advantages  and  disadvantages  of 
various  processes  of  manufacturing  steel — 
crucible  melting,  open-hearth,  side-blow  con- 
verter, and   the  electric  furnace. 

The  New  Electric  Steel  Plant  at  Toronto 
(La  nouvelle  aci&ie  ^lectrique  de  Toronto). 
Genie  Civil,  vol.  72,  no.  20.  June  29,  191S. 
pp.  479-481,  3  figs.  Plans,  views  and  descrip- 
tion. 

Ferro-Alloys 

The  Manufacture  of  Ferro-Alloys  in  the 
Electric  Furnace,  R.  M.  Keenev.  Min.  Jl., 
vol.  122.  no.  4334,  Sept.  14,  1918,  pp.  53S- 
539.  Ferrouranium.  Paper  before  Am.  Inst. 
Min.  Engrs.      (Continuation  of  serial.) 


Iron-Titanium  Ores 

On  the  Microstructure  of  Certain  Titanium 
Iron  Ure.-^,  Cnas.  11.  Warren.  Economic 
(ieology,  vol.  13,  no.  6,  Sept.  1918,  pp.  419- 
446,  12  flgs.  Experimental  study  of  titanium- 
iron-oxide  minerals,  including  a  number  of 
ilmenites  from  different  parts,  carried  out  on 
large  Leitz  metallographic  microscope,  using 
a  small  4-ampere  arc  as  source  of  light. 

Ore  Resources 

Notes  on  Certain  Iron-Ore  Resources  of  the 
World  C.  E.  Harder,  W.  Lindgren,  C.  M. 
Weld,  A.  C.  Spencer,  H.  F.  Bain,  and  Sidney 
Paige  Bui.  Am.  Inst.  Min.  Engrs.,  no.  141, 
Sept  1918  pp.  1471-1496.  Brazil,  Scandi- 
navia, Cuba,  Southern  Europe,  China,  and 
Alsace-Lorraine. 

Application  of  Optical  Pyrometry  in  Steel 
Works  Practice,  J.  N.  Greenwood.  Trans. 
Faraday  Soc,  vol.  13,  part  3,  June  1918,  pp. 
295-308,  4  flgs.  Comparison  of  various  con- 
ditions of  use  of  an  optical  pyrometer  in 
taking  temperatures  of  liquid  steel  in  the 
open  with  calibration  conditions  ;  errors  due 
to  emissivity  ;  polarization  of  emitted  light, 
and  lack  of  monochromatisra ;  technical  de- 
fects of  the  Cambridge  type  ;  suggestion  to 
obtain  control  of  steel-making  process  pyro- 
metrically. 

Pyrometry 

Notes  on  Pyrometry  from  the  Standpoint 
of  Ferrous  Metallurgy,  W.  H.  Hatfield. 
Trans.  Faradav  Soc,  vol.  13,  part  3,  June 
1918.  pp.  289-294.  Account  of  methods  to 
control  temperature  used  in  large  armament 
works. 

Temperature  Determinations  of  Liquid 
Steel.  A.  McCance.  Trans.  Faraday  Soc, 
vol.  13,  part  3,  June  1918,  pp.  309-310. 
Work  done  at  the  Parkhead  Steel  Works  to 
develop  a  system  of  controlling  the  tempera- 
ture in  an  open-hearth  furnace  by  an  optical 
pyrometer. 

The  Determination  of  the  Temperature  of 
Liquid  Steel  Under  Industrial  Conditions, 
Cosmo  Johns.  Trans.  Faraday  Soc,  vol.  13, 
part  3,  June  1918,  pp.  280-288.  Account  of 
author's  experience;  suggestion  to  adopt  as 
standard  an  optical  pyrometer  using  mono- 
chromatic light   \  =  0.65   ju. 

Semi-Steel 

Steel  Mixture  Iron — The  Use  of  Scrap 
Steel  in  Pig  Iron  Mixtures.  Contract  Rec, 
vol.  32,  no.  37,  Sept.  11,  1918,  pp.  731-732. 
Factors  involved  in  absorption  of  carbon 
from  coke  by  steel  during  cupola  melting  and 
experiment  illustrating  this  absorption  ;  re- 
sults obtained  from  melting  steel  borings  and 
crop  ends  from  smithy  in  a  cupola  together 
with  10  per  cent  ferrosilicon.  From  the 
Engineer,  London. 

Steel,   Hardness   and   Tensile   Strength 

Tensile  Strength  and  Hardness  of  Steel, 
II.  M.  Bravton.  Iron  .\ge,  vol.  102.  no.  11, 
Sept.  12,  1918,  pp.  627-629.  3  flgs.  Their 
relation  shown  by  means  of  graphical  charts 
which  give  either  variable  in  terms  of  the 
other. 

Steel  Mills 

I'^el  Economy  in  a  Modern  Steel  Works, 
Benjamin  Talbot.  Colliery  Guardian,  vol. 
116,  no.  3010.  .Sept.  6,  1&18,  pp.  493-494. 
Examination  of  most  economical  fuel  con- 
sumption possible  to  obtain  in  practice  in 
a  modern  steel  works.  Appendix  11  to  Car- 
bonization Committee's  Report,  Board  of 
Trade.  Also  published  in  Iron  &  Coal 
Trades  Rev.,  vol.  97,  no.  2634.  Aug.  23.  1918, 
pp.  210. 

Mechanical  and  Electrical  Equipment  of  a 
Southern  Steel  Mill.  Southern  Engr.,  vol. 
30,  no.  2,  Oct.  1918,  pp.  36-43,  12  figs. 
Waste-heat  boiler  installation,  mixed-pressure 
turbines,  motor  drive  for  billet  mills,  rough- 
ing mills  and  other  machinery,  motor  con- 
trol. 


Tubes,  Seamless 

Tubes  and  Tubular  Structures.  W.  W. 
Hackett  and  A.  G.  Hackett.  Aviation,  vol. 
5.  no.  4,  Sept.  15.  1918,  pp.  230-234.  Re- 
view of  metliod  of  manufacturing  seamless 
steel  tubing,  of  difficulties  to  be  overcome,  and 
forms  of  manipulation  which  it  is  possible 
to  put  upon  good  quality  steel  tubing :  ai - 
count  of  tests  carried  out  on  specimen 
tubes,  under  various  conditions,  and  joined 
together  in  different  ways.  Paper  before 
.\eronautical   .Soc.   of  Great   Britain. 
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Wire-Rod  Milli 

Designing  Passes  for  Wire  Rod  Mill  Roll 
Train,  W.  S.  Standitord.  Am.  Mach.,  vol. 
49,  no.  14,  Oct.  14,  1918,  pp.  601-604,  3  flgs. 
Deslgo  ot  roll  passes  and  difficulties  en- 
countered In  manufacture  of  rods. 

See  also  Engineering  Materials  (Semi- 
Steel)  ;  Foundry    (Fluidity  of  Iron). 

TESTING  AND  MEASUREMENTS 

Calorimeters 

Some  Points  Regarding  Calorimeter  Effi- 
ciency, Waiter  P.  White.  Jl.  Franlslin  Inst., 
vol.  186,  no.  3,  Sept.  1918,  pp.  279-287. 
Sources  of  caiorimetric  error  and  consider- 
ations on  different  types  of  tliese  "instruments 
with  reference  to  moderately  high  precision 
demanded   in  commercial   work. 

Electrical  Apparatus 

The  Engineering  Evolution  of  Electrical 
Apparatus  (XXXII),  Chas.  R.  Rilier.  Elec. 
Jl.,  vol.  15,  no.  9,  Sept.  1918,  pp.  357-362, 
14  figs.  Synchroscopes ;  power-factor  me- 
ters ;  frequency  meters ;  ground  detectors ; 
compensated  instruments. 

Engine  Testing 

The  New  Duesenberg  Aero  Engine  Test 
House.  Aerial  Age,  vol.  8,  no.  2.  Sept.  23. 
191S,  pp.  66-67.  4  figs.  I'roccsscs  followed 
at  laboratories  of  Duesenberg  Motors  Cor- 
poration in  analyses  of  construction  mate- 
rials. 

Hardness  Testing 

Brinell  Hardness  Test,  J.  G.  Ayers,  Jr. 
IronAge,  vol.  102,  no.  10,  Sept.  5,  1918,  pp. 
581-582,  3  figs.  New  method  insuring  quicic 
commercial  results  of  sufficient  accuracy. 
From  paper  before  Am.  Soc.  for  Testing  Ma- 
terials. 

High-Temperature  Measurements 

The  Automatic  Control  and  Measurement 
of  High  Temperatures,  Richard  P.  Brown. 
Trans.  Faraday  Soc,  vol.  13.  part  3,  June 
1918.  pp.  246-252.  Operation  of  Brown 
heat  meter. 

Meters,  Electric 

Meter  Installation  for  Determining  Energy 
Accurately  in  Three- Phase  S.vstems  (Sur  un 
montage  des  compteurs  enregistrant  I'toergie 
des  postes  triphasfe  permettant  la  deter- 
mination de  I'^ncrgie  magnftisante  et  don- 
nant  une  plus  grande  sScuritg  de  bon  fonc- 
tionnement),  P.  Bourguignon.  Revue  Gto- 
firale  de  I'Electricite,  vol.  4.  no.  7  Aug.  17, 
1918,  pp.  214-217,  2  figs.  Method'  to  deter- 
mine cos  $  by  means  of  two  monophase 
meters. 


The  Relation  of  Optical  and  Radiation 
Pyrometry  to  Modern  Physics  Paul  D.  Foote. 
Trans,  iaraday  Soc,  vol.  13,  part  3,  June 
1918,  pp.  238-245,  1  fig.  Study  of  constants 
in  Planels's  spectral  distribution  law  and 
Stefan-Boltzman  law  of  radiation  in  their 
relation  with  constants  of  other  important 
radiation  laws. 

Thermocouples 

The  Advantage  of  Burying  the  Cold-Junc- 
tion of  a  Thermocouple  as  a  Means  of  Main- 
taining it  at  a  Constant  Temperature,  Robert 
S.  Whipple.  Trans.  Faraday  Soc,  vol.  13, 
part  3,  June  1918,  pp.  253-259,  5  figs.  Meth- 
od used  in  connection  with  experimental 
worii  at  Cambridge  Scientific  Instrument  Co. 

Track  Scales 

War  Time  Standardization  of  Railroad 
Track  Scales,  C.  A.  Briggs.  Scale  Jl.,  vol. 
4,  no.  12,  Sept.  10,  1918,  pp.  9-10.  Recountal 
ot  recent  efforts  of  Bureau  of  Standards. 
Paper  before  Scale  Mfrs.'  Assn. 

Working  Stresses  for  Railroad  Track  Scale 
Design.  Scale  Jl..  vol.  4,  no.  12,  Sept.  10, 
1918,  p.  7,  1  fig.  Nat.  Bureau  of  Standards 
data  including  allowances  for  import  car- 
ried by  moving  loads. 

Ultra-Violet  Rays 

Ultra-Violet  Light,  Its  Application  in 
Cbemiial  Arts  (XIVJ,  Carleton  Ellis  and 
A.  A.  Wells.  Chem.  Engr.,  vol.  26,  no.  7, 
June  1918,  pp.  263-272.  Testing  smokeless 
powder  and  many  organic  compounds  by  ef- 
fect produced  on  them  with  exposure  to  ultra- 
violet radiations. 

See  also  Aeronautics  (Materials  of  Con- 
struction) ;  Electrical  Engineering  (Record- 
ing Instruments)  ;  Power  Plants  (Indicating 
Instruments)  :    Steel  and   Iron    (Pyrometry). 

TRANSPORTATION 


Pyrometry 

Base-Metal  Thermoelectric  Pyrometers, 
Chas.  R.  Darling.  Trans.  Faradav  Soc,  vol. 
13,  part  3,  June  1918,  pp.  344-347.  2  figs. 
Couples  employed  :  iron-constanan,  two  iron- 
nickel  alloys  (if  different  composition,  and 
two  different  nickel-chrome  alloys  known  as 
Hoskins'  allo.ys. 

Bibliography  on  Pyrometers,  Robert  Had- 
field.  Trans.  Faraday  Soc,  vol.  13,  part  3, 
June  1918,  pp.  362-372.  Pamphlets,  papers 
and  cuttings  :  British  and  American  patents  ; 
books. 

Note  on  the  Wiborgh  Pyrometer,  John  G. 
A.  Rhodin.  Trans.  Faradav  Soc,  vol.  13, 
part  3,  June  191S.  pp.  260-261,  4  figs.  De- 
scription of  instrument.  From  Jernkonto- 
rets  Annaler. 

Notes  on  the  Remediable  Causes  of  Unre- 
liability Encountered  in  Thermoelectric  Py- 
rometry, Especially  in  Systems  of  the  Base- 
Metal  Type,  G.  E.  M.  Stone.  Trans.  Far.i- 
day„Soc,  vol.  13,  part  3,  June  1918.  pp. 
d48-355,  1  fig.,  and  (discussion)  pp.  355-359. 
Efforts  of  various  manufacturers  to  con- 
struct an  efficient  pyrometer  by  using  base- 
metal  tlierraocouples  in  conjunction  with 
pivot  millivoltmeters. 

Optical  Pyrometry  in  Non-Ferrous  Metal- 
lurgy, F.  G.  Donnan.  Trans.  Faradav  Soc, 
vol.  13,  part  3,  June  1918.  pp.  276-279."  2  figs 
Corrections  necessary  in  reading  of  optical 
pyrometers  when  measuring  temperatures  of 
molten  metal,  in  the  cases  of  gold  and  cop- 
per. 

Pyrometers,  Their  Construction  and  Re- 
pair J.  V.  Lucas.  Am.  Mach.,  vol.  49,  no. 
11,,  Sept.  12,  IDIS.  pp.  471-477,  17  figs.  De- 
scription of  construction  and  of  minor  repairs 
which  can  he  made  without  returning  instru- 
ment to  maker. 

The  Measurement  of  High  Temperatures 
by  Means  of  Pottery  Materials.  Henry  Wat- 
kin.  Trans.  Faradav  Soc,  vol.  13,  part  3, 
June  1918.  pp.  330-340,  10  figs.,  and  (discus- 
sion) pp.  341-343,  1  fig.  Types  of  pyrometer 
based  on  principle  of  contraction  of  pottery 
materials  undpr  influence  of  he^'t. 


Delivery  Zones 

How  Delivery  Zones  Will  Reduce  Freight 
Traffic.  E.  Amberg.  Am.  City,  vol.  19,  no.  3, 
Sept.  1918,  pp.  179-180,  2  figs.  Feature  of 
plan  being  worked  out  by  U.  S.  Railroad 
Administration  to  reduce  congestion  of 
freight  tratfic  in  New  York. 

Freight  Handling 

Reorganization  of  Loading  and  Unloading. 
C.  H.  Humphreys.  Motor  Traction,  vol.  27, 
no.  705.  Sept.  4,  1918,  pp.  165-168,  2  figs. 
Suggests  forms  of  standard  chassis  which 
can  be  fitted  with  two  or  three  standard 
type  bodies,  and  apparatus  for  loading  and 
unloading  certain   classes  of  goods. 

WOOD  AND  TIMBER 

Decomposition 

Durability  of  Untreated  Piling  Above  Mean 
Low  Tide,  C.  H.  Teasdaie  and  M.  E.  Thorne. 
Ry.  Gaz.,  vol.  29,  no.  10,  Sept.  6,  1918,  p. 
257.  Report  on  protection  afforded  to  tim- 
ber by  saturation  above  water  level.  Pre- 
pared by  questionnaire  method  at  U.  S.  For- 
est Products  Laboratory. 

Fungi,  the  Cause  ot  Decomposition  of  Tim- 
ber, P.  H.  Dudley.  Wood-Preserving,  vol.  5, 
no.  3,  July-Sept.  1918,  pp.  26-35,  10  flgs. 
Brief  details  of  the  life  history  of  trees  and 
fungi. 

Pipes 

The  Possibilities  of  Creosoted  Douglas  Fir 
Wood  Stave  Pipe  for  Use  in  Irrigation  and 
Water  Supply  Systems  (II),  O.  P.  M.  Goss. 
Wood-Preserving,  vol.  5,  no.  3.  Juiv-Sept. 
1918,  pp.  37-38,  1  fig.  Experimental  wock 
in  perforating  outer  surface  of  staves  with 
small  holes  systematically  spaced. 

Poles 

Economics  of  Pole  Timber,  Ernest  F.  Hart- 
man.  Elec.  World,  vol.  72,  no.  13.  Sept.  28. 
1918,  pp.  590-591.  1  fig.  Preservation  of 
poles  and  arresting  of  decay  in  advanced 
stages. 

Maintenance  Cost  of  Poles,  W.  F.  Goltra. 
Wood-Preserving,  vol.  5,  no.  3.  July-Sept. 
1918,  pp.  35-36.  Table  showing  discounted 
value  of  annual  return  of  one  pole,  obtain- 
able for  1  to  55  years. 

Uses 


WOODWORKING  MACHINERY 

Propeller-Shaping  Machine 

Aero-Propeller     Shaping     Machine.       Can. 

Machy.,  vol.  2U,  no.  S,  Aug.  22,  1918,  pp. 
227-228,  2  figs.  Ransome-Kerr  machine 
which  works  by  copying  the  profile  of  a 
model  blade. 

VARIA 
Ahaci 

The  Construction  of  Abaci,  A.  B.  Eason. 
Elecn.,  vol.  81,  no.  2100,  Aug.  16,  1918,  pp. 
339-341,  6  figs.  How  to  draw  up  abaci  for 
use   in   solving   various   common   engineering 

problems  witnout  using  tables  and  slide 
rules. 

Automobile  Insurance 

List  of  References  on  Automobile  Insur- 
ance in  the  Library  of  the  National  Work- 
man's Compensation  Service  Bureau,  Refer- 
ence List  No.   5.     A  short  bibliography. 

Diamonds 

The  Diamond,  Charles  Parsons.  Sci.  Am. 
Supp..  vol.  86,  no.  2225,  Aug.  24,  1918,  pp. 
124-126,  12  figs.  Theories  and  experiments 
in  forming  artificial  gems.  From  lecture 
before  Inst,  of  Metals,  published  in  The  En- 
gineer   (London). 

Education 

Broader  Foundation  Demanded  for  Engi- 
neering Education,  Frederick  Bass.  Eng. 
News-Rec.  vol.  81,  no.  13,  Sept.  26,  1918,  pp. 
582-583.  Higher  alms  also  needed ;  students' 
longings  not  met :  vision  of  great  practi- 
tioners should  guide  educators. 

The  Engineer  and  the  War,  M.  B.  Cooley. 
Jl.  Engrs.  Club  of  St.  Louis,  vol.  3,  no.  4, 
July-Aug.  1918.  pp.  211-213.  Tabular  pres- 
entation of  output  of  all  engineering  schools 
of  United  States  since  1895.  From  Michigan 
Tec'anic 

Electrical  Industry 

Business  Conditions  in  the  Electrical  In- 
dustry. Elec.  Rev.,  vol.  73.  no.  10,  Sept.  7, 
1918,  pp.  363-384.  A  summary  of  views  ob- 
tained from  leading  manufacturers  and  job- 
bers regarding  present  conditions  in  industry 
and  outlook  for  the  future. 


The  Uses  ot  Wood.  The  Place  of  the 
Wooden  Roof  In  Civilization  (IV).  Am. 
Forestrv.  vol.  24,  nos.  296  and  297.  Aug. 
1918  and  Sept.  1918.  pp.  473-482.  15  figs., 
and  pp.  533-541.  21  figs.  Various  phases  of 
subject,  from  beginnings  in  the  forests 
through  processes  of  logging,  lumbering, 
transportation  and  milling,  considering  de- 
tails in  field  of  utilization  and  manufacture 
of  wood. 

See  also  Fuels  and  Firing  (Wood)  ;  Pipe 
(Wood)  :  Roads  and  Pavements  (Wood- 
Block  Pavements). 


Engineers,  Legal  Status 

Legislation  Concerning  the  Status  of  En- 
aineers,  F.  H.  Peters.  Jl.  Eng.  Inst,  of 
Can.,  vol.  1,  no.  5,  Sept.  1918,  pp.  217-220 
and  (discussion)  220-221.  Account  of  work 
done  by  Inst,  toward  establishing  some  legal 
standard  and  make  it  possible  to  control  or- 
ganization. 

Foreign  Markets 

Testing  the  Buying  Power  of  a  Foreign 
Market,  L.  W.  Schmidt.  Am.  Mach.,  vol.  49, 
no.  13,  Sept.  26.  1918.  pp.  581-584.  Sugges- 
tions as  to  ways  of  estimating  probable 
markets  to  see  whether  it  will  pay  to  send 
representatives :  sources  of  information  and 
how  it  can  be  judged  and  collated. 

Latitude  Determinations 

Common  Methods  of  Determining  Latitude 
and  .\ziinuth  Useful  to  Engineers  and  Sur- 
veyors. Harry  J.  Wolf.  (Juarterly  of  the 
Co'lo.  School  'ot  Mines,  vol.  13.  no.  3,  July 
1918,  pp.  3-13.  Latitude  by  observing  alti- 
tude of  sun  at  noon  or  that  of  polaris  at  cul- 
mination ;  azimuth  by  altitude  of  sun,  or 
equal  a.  m.  and  p.  m.  altitudes  of  sun,  by 
Polaris  at  elongation  culmination  or  any 
hour-angle. 

Microtelescope 

Optical  Devices  Aid  Science  and  Industry. 
Can.  Machy.,  vol.  20.  no.  9.  Sept.  5,  1918,  p. 
301.  5  flgs.  Recently  produced  microtele- 
scope consisting  of  a  microscope  of  ordinary 
construction  carrying  a  short-focus  tele- 
scope objective  and  tube  below  the  stage. 

Pole  Stubs,  Driving 

Driving  Pole  Stubs  with  Motor  Truck. 
Telephony,  vol.  75.  no.  9.  Aug.  31,  1918,  p. 
27.  P,  fisrs.  How  reinforcing  piles  were  driven 
to  a  depth  of  14  ft.  alongside  poles  of  toll 
line  which  passed  through  a  section  of  silty 
ground. 


Salesmanship 

Engineering  Salesmanship.  Charles  W. 
Hunt.  Machy..  vol.  25,  no.  1.  Sept.  1918,  pp. 
7-8.  First  principle  of  salesmanship  ;  quali- 
fications of  a  good  engineering  salesman  ;  ira- 
Dortanri'  ot  personality ;  resourcefulness ; 
investigation  of  complaints  :  inside  support ; 
post-war  conditions.  From  paper  before 
Manchester  Assn.  of  Engrs. 
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Papers    on    Standardization    Work    of    This    Important    Association,    with    Special    Reference  to 

Screw  Tlireads,  Screw-Thread  Ciages  and  Tolerances 

IN  viuw  of  the  standardization  worlv  in  process  by  the  Herew-Tliread  Connnission  of  the  United  States  Department 
of  Commerce,  the  Maehiue-Shop  Session  of  the  Annual   ^Meeting  on  Wednesday,  December  4,  will  be  devoted  mainly 
to  the  production  and  testing  of  screw  gages  and  standardization  work  in  this  connection.    The  work  of  the  British 
Engineering  Standards  Association  is  reviewed  in  tlie  following  papers  and  a  paper  by  Frank  0.  Wells,  on  the  pro- 
duction of  gages,  is  also  given  in  this  numbe)-.    In  tlie  November  issue  appeared  a  paper  by  H.  L.  Van  Keureu  of  the  U.  S. 
Bureau  of  Standards  on  methods  of  testing  and  standardizing  gages. 


SUMMARY  OF  THE  WORK  OF  THE  ASSOCIATION 


Bv  C.  IE  MAISTRE,'  LONDON,  ENGLAND 


THE  insistent  demand  freated  by  the  war  for  the  maximum 
output  of  manut'aetnred  material  in  the  mininuun  ot  time 
has  naturally  brought  to  the  fore  those  means  l)y  which 
economy  in  production  can  be  effected,  and  in  this  \\'ay  standard- 
ization is  coming  into  its  own.  Indeed,  stan<lardization  in  the  en- 
gineering world  has  become  almost  a  word  to  conjure  with,  but 
like  all  good  things,  it  must  be  taken  in  moderation,  and  the 
standards  recommended  must,  by  a  process  of  periodic  revision, 
be  kept  abreast  of  invention  and  progress;  otherwise  there  is  the 
danger  of  standardization  becoming  crystallization. 

It  may  fairly  be  said  tliat  the  primary  objects  ot  standardiza- 
tion are  to  secure  interchangeability  of  parts,  to  cheapen  manu- 
facture by  eliminating  the  waste  of  time  and  material  entailed  in 
producing  a  multiplicity  of  designs  for  one  and  the  same  pur- 
pose, and  also  to  expedite  delivery  and  so  reduce  maintenance 
charges  and  stores. 

Seventeen  years  ago.  however,  neither  the  necessity  nor  the 
value  of  work  of. this  cliaracter  and  still  less  its  intimate  relation 
to  economy  and  speed  of  production  was  at  all  generally  recog- 
nized, and  it  was  to  remedy  the  cliaotic  state  of  tilings  then  exist- 
ing in  the  engineering  industry  of  Great  Britain  that  the  late  Sir 
John  Wolfe  Barry.  K.  C.  B.,  F.  R:  S.,  in  1901  took  the  initial 
steps,  when  he  brought  the  subject  to  the  notice  of  the  Council  of 
the  Institution  of  Civil  Engineers,  which  resulted  in  the  forma- 
tion of  the  British  Engineering  Standards  Connnittee. 

From  its  inception  certain  definite  princi])les  have  governed 
the  work  of  the  Committee,  amongst  which  may  be  placed  in  the 
forefront  the  community  of  interest  of  producer  and  consumer, 
which  is,  in  fact,  the  corner  .stone  of  the  organization.  It  was 
also  realized  that  the  Committee  should  not  be  an  academical 
body,  but  an  industrial  organization  in  the  closest  touch  with 
practical  requirements  and  modern  scientific  knowledge  and  dis- 
covery; tliat  it  should  only  undertake  standardization  to  meet 
recognized  wants,  and  then  only  at  the  request  of  the  principal 
interests  concerned;  that  it  should  confine  itself  to  setting-up 
standards,  leaving  it  to  the  user  to  satisfy  Iiimself  bv  inspection 
and  supervision  that  the  standards  were  being  adhered  to;  and. 
most  important  of  all,  that  periodic  revision  of  the  standards 
should  be  undertaken  so  that  improvements  might  be  incorpo- 
rated, the  various  industries  thus  being  prevented  from  becoming 
stereotyped  and  their  methods  hidebound. 

From  the  small  nucleus  of  seven  members  who  formed  the 
original  Committee,  a  far-reaching  organization  has  developed 
with  some  160  committees,  sul)-committees  and  j^anels,  including 
iu  all  over  900  members  and  dealing  under  one  central  authority 
with  standards  relating  to  practically  the  whole  field  of  engineer- 
ing. Thus  for  many  years  past,  the  British  Engineering  Stand- 
ards Association,  as  it  is  now  called,  has  provided  the  neutral 
ground  upon  which  the  producer  and  the  consumer,  including  the 
technical  officers  of  the  large  spending  de]iartinents  of  the  Gov- 

'  Secretary,  British  Engineering  Standards  Assoii.Ttion,  28  Victoria  St.. 
A\''?stminster. 

For  presentation  at  the  Annual  Meeting,  December  3  to  6,  1918,  of  The 
.\MERicAN  Society  or  Mech.^nic.xi.  Engineers.  All  papers  are  siihiect 
to  revision. 


ernment  and  the  great  classification  societies,  have  met  and  con- 
sidered this  subject  of  such  vital  interest  to  the  well-being  of  the 
engineering  industry  of  the  country. 

To  the  observance  of  the  democratic  and  progressive  principles 
outlined,  coupled  with  the  devoted  labor  of  its  members  freely 
giving  their  time  and  experience  to  the  work,  often  at  great  per- 
sonal expense  and  inconvenience,  may  be  attributed  the  increas- 
ing success  of  this  work  of  growing  national  importance. 

A  large  number  of  British  Standard  Specifications  and  Re- 
ports have  already  been  issued  and  these  are  constantly  being 
added  to,  the  most  recent  additions  being  the  specifications  for 
aircraft  material  and  parts  drawn  up  at  the  request  of  the  De- 
partment of  Aircraft  Production  of  the  Ministry  of  Munitions, 
for  whom  the  Association  acts  ]uacticallv  as  the  Departmental 
Specifications  Committee. 

Tiie  standardization  of  steel  sectional  material  was  the  first 
work  taken  up  by  the  Committee.  The  British  standards  for  this 
niateriah  so  important  in  the  construction  of  sliips,  bridges  and 
uiiderframes  for  railway  wagons,  have  had  a  very  wide  adoption. 
The  total  number  of  sections  is  some  175,  and  the  recently  formed 
Mercantile  Section  of  the  Admiralty,  as  a  war  measure,  was  able 
to  select  from  this  list  a  largely  reduced  number  and  so  put  into 
operation  an  exceedingly  economical  measure  with  but  little  delay. 
The  testing  requirements  of  Lloyd's  Register  and  the  other  great 
classification  societies  and  the  Board  of  Trade  have  been  unified 
through  the  work  of  the  Copimittee. 

It  would  appear  from  the  steelmakers'  returns  for  1913  giving 
the  tonnage  of  lengths  rolled  of  each  section  that  95.7  per  cent 
had  been  produced  by  standard  rolls  and  only  4.3  per  cent  by 
non-standard  rolls,  the  work  thus  liaving  proved  of  immensf' 
utility  to  the  steelmakers. 

In  the  case  of  tramway  rails,  standardization  has  had  the  result 
of  reducing  to  a  minimum  the  sections  required;  at  the  present 
time  there  are  only  five  standard  sections  as  against  over  70 
sections  prior  to  the  advent  of  the  committee.  These  sections  are 
now  being  reduced  to  tlu-ee,  one  being  a  special  section  for  inter- 
urban  tramways  operating  at  a  higher  speed  than  those  of  the 
towns. 

As  a  further  instance  of  the  benefit  of  the  Committee's  labors 
may  be  mentioned  the  standard  specification  for  Portland  cement, 
which  is  practically  universally  adopted  throughout  the  country. 

In  I'egard  to  the  electrical  industry,  the  most  important  piece 
of  work  has  been  the  issue  of  standardization  rules  for  electrical 
machinery,  in  the  drafting  of  which  much  benefit  has  accrued 
through  the  close  and  very  cordial  cooperation  of  the  Standards 
Committee  of  the  American  Institute  of  Electrical  Engineers. 

A  large  amount  of  standardization  has  been  effected  also  for 
the  automobile  industry,  especially  in  regard  to  the  special  steels 
used. 

From  time  to  time  Government  Departments  have  called  upon 
tlie  Standards  Committee  to  carry  out  work  for  them,  as,  for 
instance,  in  the  ease  of  the  Ministry  of  Munitions  in  relation  to 
the  question  of  screw-thread  tolerances  and  the  gauging  of  screws 
generally.  Then  the  Indian  Government  requested  the  Com- 
mittee to  undei-take  the  question  of  standard  designs  for  loeo- 
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motives,  and  these  have  proved  of  iiiimeiise  value.  The  Koad 
Board  also  asked  the  Committee  to  draft  speeilications  for  road 
material.  As  already  mentioned,  at  the  request  of  the  Depart- 
ment of  Aircraft  Production,  the  Association  is  dealing  with  the 
specifications  for  aircraft  materials  and  parts  as  a  war  measure 
for  the  Department.  To  carry  on  this  important  work  a  large 
number  of  sub-committees  have  been  formed,  consisting  of  of- 
ficers from  the  technical,  supply  and  inspection  departments,  to- 
gether with  representatives  from  the  various  trade  organizations 
concerned;  the  specifications  in  this  case  are  not  published  by 
the  Association  in  the  ordinary  way,  but  are  issued  to  the  De- 
partment of  Aircraft  Production,  by  whom  they  are  sent  to  the 
various  manufacturers  of  aircraft  material  on  the  Government 
list,  in  this  way  becoming  obligatory. 

In  regard  to  the  question  of  finance,  the  funds  for  carrying  out 
the  work  of  the  Committee  have  been  provided  by  the  Govern- 
ment and  the  industries  concerned.  In  1903  the  Government 
included  in  the  estimates  a  substantial  contribution,  which  was 
subsequently  extended  for  the  years  1904-5-6  by  a  grant-in-aid 
equal  to  the  amount  contributed  by  the  supporting  institutions, 
manufacturers  and  others.  This  was  continued  on  a  smaller 
scale  down  to  1916,  and  a  further  grant  on  the  same  condition 
is  being  continued  to  March,  1919.  The  Indian  Government  has 
been  a  generous  supporter  of  the  Committee  and  the  Governments 
of  other  Overseas  Dominions  have  also  given  financial  assistance. 
A  liberal  response  to  the  Committee's  appeal  for  funds  has  been 
made  by  the  engineering  industry  of  the  country  and  also  by 
railway,  shipping  and  other  companies,  and  by  some  of  the 
Local  Government  Boards  and  the  tramway  and  electricity 
authorities. 

The  expenses  of  the  whole  organization  up  to  the  war  were 
under  £4000  a  yeai-,  but,  owing  to  the  widening  of  the  field  of  its 
labors,  this  amount  has  been  very  greatly  exceeded. 

The  Committee,  as  many  are  aware,  has  recently  become  in- 
corporated as  an  Association,  under  license  of  the  Board  of 
Trade,  in  order  to  enable  it  in  the  first  place  to  continue  the 
work  carried  out  by  the  Engineering  Standards  Committee,  viz. 
to  coordinate  the  efforts  of  producers  and  users  for  the  improve- 
ment and  standardization  of  engineering  materials,  and,  secondly, 
in  order  to  secure  undisputed  legal  right  to  its  mark  or  brand 
to  be  attached  by  manufacturei-s  to  their  products  as  a  hall-mark 
of  goods  made  in  accordance  with  the  British  Standard  Specifica- 
tions. 

The  chairman  of  the  Association  is  Sir  Archibald  Denny,  Bart., 
who  succeeded  the  late  Sir  John  Wolfe  Barry,  to  whose  guiding 
hand  during  the  many  years  of  his  chairmanship,  so  much  of  the 
success  of  the  movement  is  due. 

The  Main  Committee,  as  the  governing  Committee  is  called, 
con.sists  of  members  nominated  by  the  leading  technical  institu- 
tions, viz.,  the  Institution  of  Civil  Engineers,  Mechanical  En- 
gineer, the  Iron  and  Steel  Institute,  the  Naval  Architects,  and 
the  Institution  of  Electrical  Engineers;  there  are  also  two  repre- 
sentatives of  the  Federation  of  British  Industries;  and  three 
members,  not  representative  of  any  institution  or  association,  but 
elected  for  their  eminence  in  the  profession. 

The  members  of  the  Federation  of  British  Industries  give  the 
various  trade  organizations  connected  with  the  work  of  standardi- 
zation a  direct  channel  through  which  to  place  their  ^news  be- 
fore the  Main  or  executive  Committee  of  the  Association. 

Rotation  of  office  is  provided  in  that  the  chaii-man  and  vice- 
chairman  and  one-third  of  the  group  of  members  retire  annually 
being  eligible  for  reelection. 

The  Main  Committee  is  the  sole  executive  authority  and  all 
specifications  and  reports  are  presented  to  it  for  final  adoption. 
The  procedure  before  embarking  on  any  new  subject  is  to 
ascertain  by  means  of  a  representative  conference  that  there  is 
a  volume  of  opinion  favorable  to  the  work  being  undertaken.  If 
such  is  the  case,  the  Main  Committee  nominates  the  chairman 
of  a  sectional  committee  to  take  up  the  work  in  question,  this 
committee  being  formed  of  technical  officers  representatixe  of 
the  various  Government  Departments  interested,  representatives 
of  the  trade  organizations  concerned,  and  lastly  experts  in  the 
subject  to  be  dealt  with.     The  Main  Committee  does  not  dictate 


in  any  way  either  the  number  of  members  or  the  jjersonnel  of  the 
sectional  committee,  only  reserving  to  itself  the  right  to  nominate 
the  chairman,  though  naturally  it  is  guided  in  this  matter  also 
by  the  advice  of  the  members. 

Although  the  activities  of  the  Association  have  in  the  main 
been  confined  to  the  home  country,  a  considerable  amount  of  work 
of  an  international  character  has  been  undertaken.  At  the  present 
time  the  Association  is  cooperating  with  the  American  Institute 
of  Electrical  Engineers  in  several  directions  in  regard  to  electrical 
apparatus  generally.  Then  there  is  the  great  question  of  the 
standardization  of  screw  threads  and  also  of  milling  cutters  and 
smaU  tools,  in  connection  with  which  The  American  Society  of 
Mechanical  Engineers  will  be  able  to  render  most  valuable  as- 
sistance. Indeed,  there  is  a  wide  field  for  Anglo-American  agree- 
ment on  engineering  standardization  generally  and  the  Associa- 
tion looks  forward  to  a  large  measure  of  intimate  cooperation 
with  this  object  in  vie*. 

In  connection  also  with  its  labors  outside  the  home  country, 
the  Association  is  developing  a  scheme  for  assisting  in  procuring 
the  wider  dissemination  of  British  Standards,  and  is  undertaking 
the  translation  of  its  more  important  reports  into  various  foreign 
languages,  as  well  as  setting  up,  with  the  assistance  of  the  Over- 
seas Department  of  the  Board  of  Trade,  Local  Committees  of 
British  Engineers  and  Traders  in  some  of  the  more  important 
trading  centres  of  the  world. 

That  the  value  and  utility  of  the  work  of  the  Association  is 
becoming  more  and  more  recognized  both  at  home  and  abroad  is 
evidenced  by  the  amount  of  new  work  it  is  continually  being 
invited  to  undertake  as  well  as  by  the  inquiries  received  from  all 
parts  of  the  world  both  with  reference  to  the  standards  and  to 
the  organization  itself. 

The  most  recent  addition  to  the  Association's  activities  is  that 
of  the  standardization  of  the  details  in  the  construction  of  ships 
and  their  machinery.  A  conference  recently  convened  at  the 
instance  of  the  Boai'd  of  Trade,  and  representing  Government 
Departments,  shipowners,  shipbuilders  and  engineers,  classifica- 
tion societies  and  consulting  and  naval  architects,  has  unanimous- 
ly decided  to  recommend  to  the  Main  Committee  the  setting  up 
of  a  complete  section  to  deal  with  this  branch  of  engineering,  in 
which,  in  common  with  all  others,  economic  production,  fostered 
by  interchangeability  of  detailed  parts,  is  of  such  vital  im- 
portance. 

This  brief  account  will,  it  is  hoped,  be  sufficient  to  show  that 
throughout  the  Empire,  British  Standards  are  receiving  increased 
recognition  as  being  of  direct  utility  to  the  engineering  industry 
generally.  Standardization,  after  all,  is  no  more  and  no  less  than 
proper  coordination.  To  effect  it  may  necessitate  the  sinking  of 
much  pei-sonal  opinion,  but,  if  its  goal,  through  wideness  of  out- 
look and  unity  of  thought  and  action,  is  the  benefit  of  the  com- 
munity as  a  whole,  standardization  aS  a  coordinated  endeavor 
is  bound  increasingly  to  benefit  humanity  at  large. 


Technical  Paper  178  of  the  U.  S.  Bureau  of  Mines,  by  S.  M. 
Darling,  which  has  been  recently  issued,  deals  with  the  character- 
istics and  utilization  of  lignite.  There  are  considerable  lignite 
deposits  in  the  Dakotas  and  Minnesota,  yet  the  greater  part  of 
the  fuel  used  in  these  states  is  imported  from  distant  coal  fields, 
involving  long  hauls.  Mr.  Darling's  notes  are  intended  to  point 
out  some  of  the  ways  in  which  that  fuel  may  be  used  economically. 
It  cannot  be  used  in  its  raw  form,  except  in  the  immediate  neigh- 
borhood of  the  mine,  because  it  contains  30  per  cent  of  moisture. 
Instead,  it  must  be  modified  so  as  to  produce  several  products, 
each  adapted  to  a  particular  commercial  need,  such  as :  Dried 
lignite  for  use  with  stokers  or  in  gas  producers;  powdered  fuel 
for  use  in  furnaces,  kilns  and  locomotives ;  dried  briquets  for  large 
hand-fired  industrial  furnaces;  carbonized  lignite  for  use  in  suc- 
tion producers;  carbonized  lignite  briquets  for  use  in  domestic 
stoves  and  furnaces;  and  sulphate  of  ammonia  and  producer  gas 
as  obtained  by  the  Mond  process. 

This  jjublieatiou  gives  much  information  as  to  the  by-products 
obtainable  from  lignite  and  will  be  of  value  to  those  studying  the 
problem  of  utilizing  lignite  as  fuel. 


THE  WORK  OF  THE  BRITISH  ENGINEERING  STANDARDS 
ASSOCIATION  ON  SCREW  THREADS  AND  LIMIT  GAGES 

By  SIK  URHAUn  CiLAZKBROOK,'  C.B.,  F.R.S.,  TKDDIXGTON,  ENGLAND 


THE  following  notes  give  a  resume  of  the  work  I'one  by 
the  British  Engineering  Standards  Association  in  con- 
nection with  screw  threads  and  limit  gaging. 
TJie  importance  of  problems  dealing  with  limits  and  gages  was 
recognized  at  an  early  date  by  the  Main  Standards  Committee, 
which  appointed  a  Committee  on  Screw  Threads  and  Limit 
Gages  in  February  1903.  Two  years  later,  after  21:!  meetings  at 
which  careful  inquiries  were  made,  and  the  merits  of  various 
threads,  in  particular  of  the  Sellers  Thread,  were  studied,  the 
Committee  finally  decided  that: 

Having  regnrd  to  the  evidence  laid  before  the  Committee,  and  to 
the  fiict  tliiit  the  Wliitwortli  thread  is  in  general  use  throughout  the 
•country,  tlio  Committee  do  not  recommend  any  departure  from  this 
form  of  thread. 

It  appeared,  however,  that  there  was  a  very  general  demand 
for  a  series  of  screws  having  finer  pitches  than  those  of  the  Whit- 
worth  form,  and  this  led  to  the  introduction  of  the  British 
Standard  Fine,  B.S.F.,  series  of  pitches. 

The  Report  contains  tables  giving  the  standard  dimensions  of 
these  two  series  of  screw  threads,  B.S.W.  and  B.S.F.,  and  also 
of  the  British  Association  Series.  It  contains  besides  the  fol- 
lowing definitions : 

Tolerance.  A  difference  in  dimensions  prescribed  in  order  to  toler- 
ate  unavoid;ible   imperfections  of  worlimanship. 

Allowance.  A  difference  in  dimensions,  prescribed  in  order  to  allow 
of  various  qualities  of  fit. 

Clearance.  A  difference  in  dimensions,  or  in  the  sliape  of  the  sur- 
face, prescribed  in  order  that  two  surfaces,  or  parts  of  surfaces,  may 
ho  clear  of  one  another. 

Effective  Diameter  of  a  Scretc.  The  effective  diameter  of  a  screw 
having  a  single  thread  is  the  length  of  a  line  drawn  through  the  axis 
and  at  right  angles  to  it,  measured  between  the  points  whore  the  line 
cuts  the  slopes  of  the  thread. 

Core  Diameter.  The  core  diameter  is  twice  the  minimum  rndius 
of  a  screw,  measured  at  right  angles  to  the  axis. 

Full  Diameter.  The  full  diameter  is  twice  the  maximum  radius  of 
a  screw,  measured  at  right  angles  to  the  axis. 

Crest.  The  crest  is  the  prominent  part  of  the  thread,  whether  of 
the  male  screw  or  of  the  female  screw. 

Root.  The  root  is  the  bottom  of  the  groove  of  the  thread,  whether 
of  the  male  screw  or  of  the  female  screw. 

Slope  of  Thread.  The  slope  of  thread  is  the  straight  part  of  the 
thread  which  connects  the  crests  and  roots. 

Angle  of  Thread.  The  angle  of  thread  is  the  angle  between  the 
slopes,  measured  in  the  axial  plane. 

i'iteh.  The  pitch  is  the  distance  in  inches  measured  along  a  line 
parallel  to  the  axis  of  the  screw  between  the  point  where  it  cuts  any 
thread  of  the  screw  and  the  point  at  which  it  next  meets  the  cor- 
responding part  of  the  same  thread.  The  reciprocal  of  the  pitch 
measures  the  number  of  turns  per  inch  or  millimetre  ns  the  case 
may  be. 

Initial  Eeport  on  Screw-Thread  Tolerances 

The  Committee  next  turned  its  attention  to  limits  for  plain 
cylindrical  work  and  to  limit  gages  for  screw  threads.  The 
preparation  of  reports  on  these  subjects  involved  a  long  series 
of  experiments  and  measurements,  many  of  which  were  carried 
out  at  the  National  Physical  Laboratory. 

The  object  of  specifying  tolerances  was  to  secure  interchange- 
ability,  and  a  little  consideration  showed  the  Committee  that  the 
element  whose  error  most  seriously  affects  interchangeability  is 
the  pitch;  attention  was  drawn  to  the  fact  that  the  consequences 
of  an  error  in  pitch  manifest  themselves  not  only  in  the  direction 
of  the  axis,  but  also  at  right  angles  to  it,  and  it  was  shown  that 
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with  an  angular  thread  of  angle  a,  a  bolt  and  a  nut  of  t  inches 
in  thickness,  having  a  relative  difference  of  pitch  of  p  mils  per 
inch,  must  have  a  difference  of  effective  diameter  of  pt  cot  a/2 
mils,  in  order  that  they  may  go  together;  jjt  clearly  measures  the 
total  pitch  dift'erence  of  the  screw  and  nut  in  the  length  engaged, 
so  that  tlie  importance  of  the  pitch  error  per  length  of  engage- 
ment was  ap|)reeiated  from  the  commencement  of  the  work.  In 
the  case  of  the  Whitworth  thread,  a  =  55  deg.,  and  cot  a/2  is 
approximately  2,  so  that  the  rule  was  formed  that  for  a  screw  of 
faulty  pitch  to  jjair  with  a  perfect  nut,  the  effective  diameter 
must  be  reduced  by  twice  the  pitch  error  per  length  of  engage- 
ment. 

In  the  words  of  the  report,  the  Committee  had  before  them 
two  separate  matters  to  decide : 

a  To  lay  down  tolerances  on  full  core  and  effective  diameters  to 
cover  the  wear  of  tools  and  unavoidable  Imperfections  of  measure- 
ment, and  to  prescribe  minimum  allowances  in  order  that  bolts  and 
nuts  may  be  assembled  freely. 

h  To  decide  what  errors  in  pitch  could  be  permitted  in  ordinary 
liractice,  having  regard  to  the  allowances  in  effective  diameter  which 
they  entail. 

The  report  contains  the  answers  to  these  questions.  FormuhT 
are  given  for  the  various  tolerances  and  allowances,  and  a  table 
of  values  worked  out  for  the  two  series  of  threads. 

Table  1  gives  the  tolerances  for  bolts  %  in.,  V2  in-,  1  in..  2  in. 
and  3  in.  in  diameter  for  B.S.W.  threads. 

Further  Investigations  of  Tolerances 

No  further  investigations  were  undertaken  until  the  compai-a- 
tively  recent  reorganization  of  a  Sectional  Committee  on  Machine 
Parts,  their  Gaging  and  Nomenclature  and  a  Sub-Committee  on 
Screw  Threads  for  all  purposes  and  their  gaging. 

War  conditions  have  increased  enormously  the  demand  for 
interchangeable  screws,  while  the  experience  gained  has  enabled 
a  clearer  idea  to  be  formed  of  the  real  essentials  of  interchange- 
ability  and  of  the  difficulty  of  securing  them.  It  has  become 
increasingly  clear  that  fit  at  crest  and  root  is  in  most  cases 
unimportant.  Large  tolerances  can  be  given  on  these  dimensions; 
some  authorities  think  it  desirable  to  prescribe  actual  clearances, 
i.e.,  to  formulate  such  dimensions  that  the  bolt  and  nut  can  never 
come  into  contact  at  these  points.  In  any  case,  it  is  agreed  that 
for  the  work,  an  adherence  to  the  exact  amount  of  rounding  at 
crest  and  root  specified  in  the  Whitworth  thread  is  not  needed. 
The  elements  which  do  matter  are  the  pitch  and  the  effective 
diameter:  i.e.,  the  lead  and  pitch  diameter,  to  use  the  American 
terms,  and  also,  to  a  less  degree,  the  angle.  The  conditions  ap- 
plicable to  munitions,  guns,  shells,  fuses,  etc.,  are  somewhat 
special,  and  for  these  stores  the  tolerances  possible  have  to  be 
fixed  in  each  individual  case,  but  there  is  a  very  large  demand 
for  bolts  and  nuts,  studs,  and  the  like,  using  in  most  eases  the 
finer  series  of  pitches,  and  experience  soon  showed  that  the 
tolerances  fixed  by  the  Committee  were  too  small.  These  various 
factors  led  to  a  reconsideration  of  its  decision,  with  the  result 
that  a  new  report  on  British  Standard  Fine  Threads  and  their 
Tolerances,  was  issued  in  June  last.  Corresponding  reports  on 
the  Standard  Whitworth  Series  B.S.W.  Threads,  and  the  B.A. 
Threads  are  in  course  of  preparation,  and  it  is  hoped  will  appear 
very  shortly. 

Form  of  Thread 

The  question  of  the  form  of  the  thread  was  considered  with 
great  care,  and  the  Committee  had  the  advantage  of  discussing 
the  series  of  pitches  and  other  points  of  importance  with  the 
American  Commission  on  Standardization  of  Aircraft  Parts.  It 
was  clear  to  all  that  without  deciding  on  the  merits  of  the  case 
it  was  impossible  under  existing  conditions  to  alter  the  B.S.F. 
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series  of  pitches,  and  it  also  appeared  that  provided  the  pitches 
were  the  same  the  5  deg.  difference  in  angle  between  the  English 
and  American  tlireads  would  not  prevent  a  very  considerable 
degree  of  interehangeability.  This  conclusion  has  been  substan- 
tiated by  measurements  since  made  on  both  sides  of  the  Atlantic. 

As  to  the  form  of  thread,  the  evidence  collected  showed  that, 
provided  no  close  limits  are  placed  on  the  exact  curvature  at  crest 
and  root,  the  rounded  Whitworth  form  had  distinct  advantage.? 
from  the  manufacturing  standpoint.  The  alteration  suggested 
was  the  flattening  of  the  crests  in  accordance  with  the  theoretical 
Sellers  thread.  Further  experience  and  measurement  show  dis- 
tinctly that  in  practice  the  crests  of  American  threads  are  fre- 
quently rounded,  while  it  is  agreed  on  all  sides  that  rounding  at 
the  roots  is  essential  to  strength.  Rounding  at  the  roots  is  pro- 
duced naturally  by  the  wear  of  a  sharp-pointed  tool,  and  it 
appears  probable  that  the  radius  selected  by  Whitworth  (Radius 
=  0.137  p,  where  p  is  the  pitch)  represents  the  stable  condition 
reached  by  a  pointed  tool  after  some  slight  use. 

Much  the  same  is  true  at  the  crest;  the  diiBeulty  of  making  a 
die  with  sharp  corners  that  will  stand  wear  is  well  recognized. 

The  Committee,  therefore,  decided  to  adhere  to  the  Whitworth 
form,  but  without  insisting  on  the  exact  curvature  at  crest  and 
root  so  far  as  the  work  is  concerned.  In  the  case  of  a  gage, 
however,  their  conclusion  is  that  the  theoretical  form  must  be 
followed  and  attention  given  to  the  curvatures. 

Tolerances  on  Form  of  Thread 

It  remained  then  to  consider  the  tolerances.  The  measurement 
at  the  National  Phvsical  Laboratorv  of  bolts  and  nuts  made  in 


Committee  has  specified  the  tolerances  given  in  Table  2,  while  for 
finer  work  a  table  of  close  fits,  having  half  the  above  tolerances, 
has  been  adopted. 

The.se  tolerances  are  all  negative  on  the  bolt,  positive  on  the 
nut,  so  that  theoretically  a  bolt,  if  within  the  tolerances,  should 
always  pair  with  the  coiTesponding  nut,  even  if  in  the  table  of 
dimensions  the  maximum  dimensions  of  the  bolt  are  the  same 
as  the  minimum  dimensions  of  the  nut,  the  dividing  line  being 
the  theoretical  form.  But  it  is  not  possible  to  secure  this  in  all 
cases.  The  gages  used  to  test  the  work  have  their  own  tolerances, 
and  are  also  subject  to  wear.  To  overcome  these  difficulties,  an 
allowance  of  2  mils  is  specified  everywhere  between  the  largest 
bolt  and  the  smallest  nut. 

It  seems  probable  that  in  the  ease  of  the  close  fits  this  will 
need  reconsideration;  for  many  pui-poses  it  is  more  important 
to  secure  a  tight  fit  than  to  have  complete  interehangeability 
among  a  large  series  of  bolts  and  nuts,  and,  with  the  figures  given 
in  the  table,  when  the  maximum  nut  is  paired  with  the  minimum 
bolt,  and  the  pitches  and  angles  of  the  two  happen  to  be  identical, 
the  fit  will  be  a  slack  one. 

Tolerances  in  Pitch  and  Angle 

It  wUl  be  noted  that  the  tables  do  not  specify  tolerances  in 
pitch  and  angle;  it  has  been  pointed  out  already  that  in  the  case 
of  a  bolt  an  error  in  pitch  can  be  compensated  by  a  reduction 
of  effective  diameter  of  approximately  twice  the  total  pitch  error; 
an  error  in  angle  can  be  compensated  in  the  same  manner.  It  is 
a  necessary  condition  then  for  a  bolt  that  the  total  reduction  in 
effective  diameter  required  to  compensate  the  errors  of  pitch  and 


table  1     BRITISH  STANDARD  WHITWORTH  SCREW  THREADS 
Tolerances  for  Boi/rs 


No.  of 
Threads 
per  in. 

Pitch 

Tolerance 
on  Pitch 

per  in. 
length  of 

Thread 

Full  Diameter 

Effective  Diameter 

Core  Diameter 

Nominal 
Diameter 
of  Screw 

Max. 

Tolerance 

Min. 

Max.  for  a 

Screw  of 

Correct 

Pitch 

Tolerance 

Min. 

Ma.'i. 

Tolerance 

Min. 

In. 

In. 

In. 

In. 

In. 

In. 

In. 

In. 

lu. 

In. 

In. 

In. 

M  (0.25) 
H  (0.5) 

1 

2 

3 

20 

12 

S 

4.5 

3.5 

0.05000 
0.08333 
0.12500 
0.22222 
0.28571 

0.0035 
0.0030 
0.0025 
0.0021 
0.0019 

0.2500 
0.5000 
1.0000 
2.0000 
3.4000 

0.0018 
0.0025 
0.0035 
0.0050 
0.0060 

0.2482 
0.4975 
0.9965 
1.9950 
2.9940 

0.2180 
0,4466 
0.9200 
1.8577 
2.8170 

0.0018 
0.0030 
0.0050 
0.0084 
0.0114 

0.2162 
0.4436 
0.9150 
1.8493 
2.8056 

0.1S60 
0.3933 
0.8399 
1.7154 
2.6341 

0.0023 
0.0032 
0.0045 
0.0064 
0.0078 

0.1837 
0.3901 
0.8354 
1.7090 
2.6263 

the  ordinary  course  of  the  work,  and  especially  of  aircraft  and 
other  similar  parts,  during  recent  years  had  afforded  valuable 
information  of  the  accuracy  attained  by  manufacturers,  as  well 
as  of  that  needed  for  interehangeability. 

In  dealing  with  tolerances  it  is  convenient,  whenever  possible, 
to  base  them  on  a  formula  connecting  them  with  the  other  dimen- 
sions on  which  they  depend.  For  screw  threads  these  are  the 
pitch  of  the  screw  and  the  diameter  of  the  cylinder  on  which  it 
is  cut — for  a  screw  of  given  form  the  depth  of  the  thread  and  the 
curvatures  at  crest  and  root  are  all  proportional  to  the  pitch. 
For  the  B.S.W.  or  B.S.F.  series  of  bolts  and  nuts  the  pitch  is 
definitely  related  to  the  diameter,  and  it  appeared  best  to  treat 
the  tolerances  as  depending  on  the  pitch  only. 

Mr.  Sears,  Superintendent  of  the  Metrology  Department  of  the 
National  Physical  Laboratory,  was  able  to  show  that  tolerances 
proportional  to  Vp,  P  being  the  pitch,  agreed  very  closely  with 
those  found  to  work  well  in  practice  over  a  large  series  of 
pitches,  certainly  over  the  whole  range  covered  by  the  B.S.F. 
and  B.S.W.  series,  and  indeed  some  way  into  the  B.A.  series. 
He  showed  further  that  the  quantity  0.01  \/p,  p  being  measured 
in  inches,  was  a  convenient  unit  of  tolerance,  and  that  the  toler- 
ances suitable  for  the  B.S.F.  series  were  all  given  by  some  small 
multiple  of  this  quantity.     Accordingly,  for  ordinary  work,  the 


angle  must  never  exceed   the  permissable   tolerance  on  effective 
diameter;  a  similar  condition  holds  for  a  nut. 

A  simple  graphical  method  of  calculating  the  effective  diameter 
equivalents  of  the  pitcli  and  angle  en-ors  has  been  devised  by 
Captain  Bishop,  while  a  simple  mechanism  for  applying  Captain 
Bishop's  method   has  been  developed  at  the  National  Physical 

TABLE  2    TOLERANCES  IN  TERMS  OF  PITCH 


Full  Diameter 

Effective  Diameter 

Core  Diameter 

Bolt 

3  X  .01  Vp 

4  X  .OIVp 

2  X  .OlVp 
2  X  .OlVp 

4  X  .OlVp 
3  X  .OlVp 

Nut.. 

Laboratorj'.  Denoting  by  x  the  effective  diameter  error,  y  and  z 
the  effective  diameter  equivalents  of  the  pitch  and  angle  errors, 
Captain  Bishop  introduced  the  tei-m  "  grade ''  to  denote  x-\-y-\-z, 
the  sum  of  these  three ;  it  will  be  found  to  measure  the  difference 
in  diameter  between  the  standard  nut  and  a  bolt  of  standard 
form  which  would  just  pair  with  a  nut  of  the  same  dimensions 
as  the  bolt  in  question:  the  play,  meaning  thereby  the  lateral 
shake  between  the  given  bolt  and  a  standard  nut,  is  measured 
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by  X —  (^/-J-^).  For  some  purposes  it  is  fountl  convenient  to 
specify  screws  by  their  grade  and  play.  The  grade  indicates  in 
a  general  way  the  difference  between  the  bolt  and  the  standard; 
the  play  gives  a  measure  of  the  slackness  of  fit. 

It  has  been  pointed  out  already  that  the  jiitch  error  with  which 
we  are  concerned  is  not  the  error  per  pitch  or  per  unit  length, 
but  the  total  error  in  the  length  of  thread  engaged ;  the  error 
per  pitch  which  is  permissible  then  will  depend  on  the  number 
of  threads  engaged,  and  the  manufacturer  who  desires  to  know 
whether  a  tool  cutting  threads  with  some  definite  errors  per 
pitch  will  cut  a  screw  up  to  the  specification,  requires  also  to 
know  the  length  of  thread  engaged.  The  Committee  are  now- 
engaged  on  a  series  of  tables  which  will  gi\e  the  corrections  in 
eiifective  diameter  required  to  compensate  pitch  and  angle  error. 

Gages  and  Gaging 

The  importance  and  difficulty  of  the  question  of  gages  and 
gaging  have  been  before  the  Committee  almost  since  its  inception, 
and  the  principles  on  which  it  depends  have  been  often  stated. 

The  gaging  of  jslain  cylindrical  surfaces  is  a  simple  matter; 
to  gage  a  ring  a  go  and  a  uot-go  plug  suffice;  for  a  shaft  we 
need  either  go  and  not-go  rings,  or  go  and  not-go  snap  gages. 
But  for  a  complicated  form  like  that  of  a  screw,  the  matter  is 
far  from  simple;  the  screw  is  made  up  of  many  elements,  and 
each  needs  separate  consideration.  A  little  investigation  shows, 
however,  that  for  exact  work  the  go  gage  must  gage  all  the 
elements  simultaneously,  while  each  element  requires  a  separate 
not-go  gage.  Thus,  for  a  screw  there  are  seven  elements :  Full 
diameter,  core  diameter,  effective  diameter,  pitch,  angle  of  thread, 
radius  at  crest,  radius  at  root. 

In  symmetrical  threads  like  the  Whitworth,  the  last  t\\o 
elements  are  the  same.  The  go  gage  insures  that  the  work  no- 
where oversteps  the  theoretical  boundary;  the  uot-go  gages  con- 
fine the  tolerances  on  the  various  elements  within  the  .specified 
values.  If  interchangeability  alone  is  to  be  gaged,  and  a  more 
exact  knowledge  of  the  errors  of  the  various  elements  is  not 
required,  the  not-go  gages  can  usually  be  reduced  to  the  first 
tliree.  The  form  at  root  and  crest  is  iumiaterial,  provided  the 
full  and  core  diameters  are  not  too  greatly  reduced :  The  go 
gage  insures  that  the  standard  boundaiy  is  nowhere  overstepped. 
The  go  gage  also  insures  that  the  reduction  in  effective  diameter 
has  been  sufficient  to  compensate  the  errors,  if  any,  in  pitch  and 
angle,  while  the  not-go  eft"ective-diameter  gage  provides  that  the 
effective  diameter  is  not  less  than  is  tolerated  in  the  tables.  Thus, 
a  complete  go  gage  and  three  not-go  diameter  gages  are  needed. 

It  is  easy  to  provide  gages  for  the  full  and  core  diameters :  In 
the  case  of  plugs  a  simple  ring,  or  a  suitable  snap  gage,  suffices; 
for  nuts  a  plain  cylindrical  plug  gages  the  core  diameter;  the 
full  diameter  is  tested  by  a  screw  gage  having  one  or  two  turns, 
with  a  very  thin  thread  ari'anged  to  bear  on  the  full  diameter 
only.  The  effective  diameter  of  a  nut  can  be  gaged  by  a  screw 
plug  of  one  or  two  turns,  cleared  at  the  roots,  and  with  the 
crests  ground  oft'  so  as  to  bear  only  on  the  slopes  of  the  threads; 
while  for  the  effective  diameter  of  a  plug  a  ring  gage  bearing 
only  on  the  slopes  is  available.  A  design  of  effective-diameter 
gage  which  is  satisfactory  and  not  too  complicated  has  not,  how- 
ever, been  found  as  yet,  and  the  Committee  are  still  giving  the 
matter  careful  consideration.  One  of  the  difficulties  is  that  of 
inserting  the  gage :  an  incorrect  thread  on  a  piece  of  work  may 
be  burred  or  contracted  at  the  end  at  which  the  gage  enters; 
it  rejects  the  gage  and  is  apparently  correct,  whereas  had  the 
gage  passed  the  obstnjction  it  would  easily  also  pass  the  whole 
of  the  rest  of  the  screw,  which  sliould  therefore  fail.  To  over- 
come this,  various  forms  of  expanding  gages  are  under  trial  at 
present.  The  fact  that  it  is  necessary  for  the  go  gage  to  be  com- 
plete in  all  its  elements  adds  greatly  to  the  difficulty  of  making 
gag&s.  It  is  sometimes  suggested  that  in  the  case  of  a  ring  gage 
used  for  bolts  it  is  sufficient  to  clear  the  gage  at  the  roots  of  the 
thread,  and  check  the  full  diameter  of  the  work  with  an  ordinary 
ring  gage.  In  the  case  of  the  Whitworth  thread  with  rounded 
crests  this  is  inadmissible  for  two  reasons:  (1)  There  is  no 
secui'itv  that  the  work  in  the  neighborhood  of  the  crest  does  not 


overstep  the  theoretical  shape,  and  in  this  case  it  would  not  enter 
a  nut  of  correct  dimensions,  and  (2)  there  is  no  means  of  deter- 
mining the  concentricity  of  the  various  parts  of  the  thread. 

In  the  case  of  a  flat-topped  thread,  the  first  difficulty  does  not 
occur;  provided  the  parts  of  the  tlu'ead  are  concentric  the  two 
gages  give  the  necessary  boundary  exactly,  but  the  second  diffi- 
culty still  holds.  Concentricity  can  only  be  tested  by  a  gage  of 
complete  form,  and  the  construction  of  such  a  ring  gage  with 
fiat  roots  is  more  difficult  than  that  of  one  with  the  roots  rounded 
to  the  Whitworth  curvature. 

Methods  of  gaging  such  as  have  been  described  are  practicable 
enough  when  dealing'  with  a  limited  amount  of  work;  they  be- 
come tedious,  and,  so  far  as  effective  diameter  is  concerned,  not 
very  satisfactory  when  dealing  with  masses  of  stores  as  in  muni- 
tions work  or  the  ordinary  commercial  supply  of  nuts  and  bolts. 
For  bolts  a  method  of  gaging  by  projecting  the  image  of  the 
work  on  to  a  screen  carrying  an  accurate  magnified  drawing  of 
the  screw  under  test  has  proved  rapid  and  effective,  and  apparatus 
for  this  is  in  use  in  many  factories. 

Another  method  consists  in  keeping  a  careful  watch  on  the 
tools  employed,  being  assured  that  so  long  as  they  remain  correct 
within  certain  limits  the  work  they  turn  out  will  come  up  to ' 
specification.  Most  valuable  work  in  this  direction  is  being  done  by 
the  Panel  on  Taps  Sub-Committee,  which  is  investigating  the 
methods  of  measuring  taps,  the  conditions  that  connect  the  size 
of  a  tap  and  that  of  the  hole  it  taps,  the  limits  within  which  taps 
must  lie  in  order  to  give  specified  results  and  the  hke,  and  in 
due  time  the  result  of  the  work  will  be  available.  The  Panel  will 
also  (leal  witli  dies  and  cha.-<ei's. 

TOLERAN-C'ES  ON    GaGES 

Auotiier  series  of  questions  is  raised  by  the  consideration  of  the 
tolerances  to  be  allowed  on  gages;  as  a  rough  rule  we  expect 
these  to  be  from  1/5  to  1/10  of  the  tolerances  on  the  work.  Their 
sign,  however,  depends  on  the  purpose  for  which  the  gage  is 
required. 

Six  classes  of  gages  are  recognized : 

Standard  gages,  for  depositing  with  a  recognized  authority; 
reference  gages,  for  use  by  manufacturers;  inspection  gages,  used 
by  inspectors  to  check  the  accuracy  of  the  work  and  determine 
if  it  is  within  the  limits  laid  down ;  shop  gages,  used  in  the  work- 
shop to  control  manufacture;  check  gages,  for  verifying  the 
accuracy  of  other  gages;  and  master  gages,  used  only  in  the 
manufacture  of,  or  for  the  purpose  of  verifying,  check  gages. 

Testing  and  Measuring  Gages 

The  demand  for  munitions  gages  has  led  during  the  past  few 
years  to  an  important  development  of  the  methods  of  testing  and 
measurilig  gages. 

Until  recently  gages  of  all  kinds  have  been  dealt  with  at  the 
National  Physical  Laboratory  at  the  rate  of  about  10,000  a  week; 
at  present  over  2,000  screw  gages  are  being  tested  weekly. 

Machines  have  been  devised  at  the  Laboratory  for  the  rapid 
performance  of  the  measurements  required.  In  the  ease  of  a 
plug  gage  the  diameters  and  pitch  are  all  measured  in  suitable 
machines,  the  form  of  the  thread  is  examined  in  a  projection 
apparatus  and  the  concentricity  is  tested  by  the  use  of  a  com- 
plete ring  gage. 

For  a  ring  gage  the  diameters  are  checked  by  suitable  go  and 
not-go  gages,  the  pitch  is  measured  and  the  form  is  verified  by 
taking  a  cast  and  examining  it  in  the  projection  apparatus. 


Through  the  cooperation  of  the  industrial  power  plants  which 
have  thus  far  put  into  force  the  standard  recommendations  of  the 
United  States  Fuel  Administration  to  ]}romote  efficiency  in  the 
use  of  fuel,  a  saving  of  7,000,000  tons  annually  has  been  effected. 
That  is  to  say,  in  the  first  six  months  from  the  announcement  of 
the  national  program,  3,500,000  tons  have  been  conserved,  at  the 
same  time  maintaining  maxinumi  production  in  the  factories.  The 
largest  savings  have  been  in  Massachusetts,  Pennsylvania,  Con- 
necticut, Illinois  and  New  York. — Power,  Nov.  12,  1918. 
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THE  mauut'acture  of  thread  gages  brings  in  all  tiie  difficul- 
ties of  any  thread  product,  multiplied  according  to  the 
degree  of  accuracy  required.  The  usual  methods  of  making 
threads  must  therefore  be  refined  and  improved,  and  at  the  same 
time  standardized  for  manufacturing  puri^oses. 

Correcting  Lead  Screw 
Given  the  blank  for  a  thread  plug  gage,  centered  and  turned. 
the  real  trouble  begins  witli  chasing  the  thread.  A  lead  screw 
should  be  as  accurate  as  the  [jroduct  to  be  turned  out  by  it.  Er- 
rore  in  lead  screws  are  of  two  kinds — errors  in  lead  over  a  con- 
siderable length  of  the  screw,  and  local  errors  from  thread  to 
thread.  If,  as  is  often  the  ease,  the  lead  screw  was  made  for 
ordinary  work  instead  of  for  precision  work,  its  lead  or  pitch  will 


Fit;.  1     I^ii.vu- Adjusting  Attachment  loit  Latue 

be  irregular  to  a  greater  or  less  extent.  The  total  deviation  of 
the  lead  screw  must  then  be  determined,  and  the  lead-adjusting 
attachment   ( Fig.  1 ) ,  set  to  give  the  correct  compensation. 

The  thread  cut  on  a  soft  gage  must  always  be  slightly  different 
from  standard  or  finished  pitch,  by  an  amount  equal  to  the  ex- 
pected change  during  hardening.  This  correction  must  also  be 
made  by  the  lead  variator. 

Adjusting  attachments  like  that  in  Fig.  1  compensate  fairly 
well  for  errors  in  the  lead  screw  which  are  constant  at  any  part 
of  its  length.  They  do  not,  however,  take  care  of  the  trouble  of 
•■  high  and  low  "  threads.  In  lathes  used  for  thread-gage  chasing 
the  lead  screw  ought  to  be  as  perfect  as  possible  from  thread  to 
thread  and  the  ways  of  the  lathe  should  be  scraped  accurately 
])arallel  and  level  so  that  the  head  and  tail  centers  will  be  in  line. 

Chasing  Tools 

Given  a  fairly  good  lead  screw,  the  next  mechanical  necessity  is 
a  good  cutting  tool  conectly  held.  Such  tools,  with  removable 
cutting  blades,  are  shown  in  Figs.  2  and  3,  one  for  inside  and  the 
other  for  outside  chasing.  It  is  a  question  whether  a  single 
cutting  tool  or  a  multiple-toothed  chasing  tool  is  better  for  this 
work. 

The  threading-tool  blades  in  Figs.  2  and  3  are  made  to  cut  on 
a  20-deg.  clearance  angle.  This  clearance  angle  makes  the  actual 
included  angle  of  tlie  tool  blade,  normal  to  the  straight  cutting 
edge  of  the  tool  blade,  63  deg.  and  8  min.  The  thread  groove  cut 
by  a  proper  threading  tool  should  preferably  be  from  15  to  3(1 
min.  sharp  in  order  to  facilitate  the  lapping  operation.  For  all 
ordinary.!'.  S.  standard  pitches  the  threading  tool  blade  is  set 
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with  its  axis  at  right  angles  to  the  axis  of  the  gage.  It  is  only 
for  Acme  or  similar  very  coarse  thread  work  that  it  is  necessary 
to  incline  the  threading  blade  to  a  line  parallel  to  the  helix  angle 
of  the  gage  being  threaded.  When  this  helix  angle  is  very  steep 
it  is  necessary  to  modify  the  included  angle  of  the  cutting  edge 
so  that  the  angle  cut,  on  a  plane  with  the  axis  of  the  gage,  will  be 
as  required  by  specifications. 

A  clearance  channel  is  universally  acknowledged  desirable  in 
a  thread  gage  so  that  no  chips  lodging  in  the  gage  will  bind  be- 
tween the  gage  and  the  thread  crest  of  the  tested  thread  and  give 
a  mistaken  impression  of  a  close  fit. 

There  is  great  difficulty  in  getting  men  who  are  good  at  thread- 
ing. Good  threaders  seem  to  be  born,  not  made.  The  work  re- 
quires a  combination  of  brain,  mechanical  ability,  sensitive  touch, 
and  above  all,  patience.  Some  othei-wise  good  mechanics  can 
never  make  good  threaders.  A  green  man  with  a  phlegmatic 
temperament  is  a  likely  candidate  for  development.  Few  girls 
can  be  developed  into  handling  fine  threading — it  requires  just  a 
little  more  mechanical  sense  than  any  appreciable  number  have 
had  time  to  acquire. 

With  good  men,  fair  lathes,  the  best  cutting  tools  and  the  ex- 
ercise of  constant  care,  it  is  possible  to  get  threading  of  gages 


Fig.  2     Tool  kok  Inside  Chasing 

down  to  a  limit  of  accuracy  which  falls  within  the  variations  due 
to  hardening.  If  a  perfect  contour  of  thread,  and  perfect  angle, 
lead  and  walls  could  be  secured  when  threading  in  a  lathe,  it 
would  not  be  necessary  to  leave  more  than  0.0002  to  0.0006  in. 
oversize,  knowing  that  hardening  would  increase  this  to  from 
0.0015  to  0.0020  in.  Due  to  irregular  swelling,  shrinking  'and 
warping  from  thread  to  thread  in  the  hardening,  however,  a 
certain  amount  of  stock  must  be  left  on  so  that  no  point  of  the 
gage  shall  be  distorted  outside  of  the  limits  of  the  metal.  If  the 
thread,  for  instance,  should  take  a  quirk  to  the  right  so  that  its 
center  line  was  displaced  at  the  top  of  the  crest  by  0.0009  in., 
and  the  metal  had  been  left  0.0015  in.  larger  than  finished  size, 
the  reduction  to  finish  could  be  made  and  still  leave  a  complete 
crest. 

Since  a  margin  must  be  left  for  the  vagaries  of  hardening,  the 
necessary  tolerance  in  lathe  threading  can  probably  be  obtained 
by  the  precautions  noted. 

Formerly  it  was  common  practice  to  make  the  outside  diameter 
of  limit  plug  thread  gages  uniformly  oversize  in  direct  proportion 
to  the  oversize  of  pitch  diameter.  This  jDractice  was  wrong  be- 
cause of  the  danger  of  the  maximum  or  no-go  plug  forming  con- 
tact on  the  outside  diameter  of  the  tapped  hole  and  yet  giving  no 
indication  as  to  the  actual  size  of  hole  on  the  pitch  diameter  or 
the  thread  walls.  ' 

In  view  of  the  fact  that  both  the  go  and  no-go  plugs  are  over 
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basic  or  maximum  screw  size,  they  should  l)oth  be  provided  with 
a  minus  tolerance  below  the  mininiuiu  tapped-hole  outside 
diameter,  in  order  to  assure  that  the  gage  will  positively  check 
the  angular  diameter.  This  can  be  done  since  there  is  no  danger 
of  the  screw  formitig  contact  with  the  outside  diameter  of  the 
tapped  hole. 

Hardening 

The  hardening  question  has  always  been  the  bane  of  threading. 
A  series  of  tests  made  sometime  ago  by  laboratories  of  manufac- 
turing firms  throughout  the  country  demonstrated  that  thread- 
ing on  taps  and  dies  can  be  gotten  down  to  any  reasonable  limit 
of  accuracy,  but  that  this  is  not  time  of  hardening.  The  inac- 
curacies in  taps  and  dies,  manufactured  as  is  necessai-y  by  quanti- 
ty methods,  in  general  appear  after  hardening  and  are  not  present 
in  the  soft  product.  The  same  is  true  of  gage  threads,  only  of 
course  the  en'or  involved  is  proportionally  of  more  importance 
on  such  fine  work. 

During  the  process  of  hardening  there  is  in  the  majority  of 
cases  an  increase  or  swelling  in  diameter  and  a  shrinkage  in 
length,  resulting  in  a  shortening  of  lead,  but  the  extent  to  which 
this  occurs  will  vary  in  different  pieces.  Even  with  the  quenching 
bath  and  the  temperature  of  furnace  kept  uniform,  the  swelling 
in  diameter  in  one  set  of  duplicate  samples  of  about  an  inch  in 
diameter  varied  from  0.0008  to  0.0024  in.,  and  the  lead  error 
varied  from  0.0005  to  0.0025  in. 

The  only  way  to  control  this  is  to  find  a  heat  treatment  and 
a  quenching  bath  which  will  always  give  the  same  expansion  and 
contraction  under  standardized  methods  of  working  and  dipping, 
then  see  that  the  handling  methods  actually  are  standardized. 
And  not  only  must  uniform  handling  methods  be  followed,  but  the 
steel  must  be  of  uniform  qualit}'.  For  this  reason  it  is  necessary 
to  have  a  supply  of  steel  from  which  any  jsiece  may  be  taken 
and  relied  upon  to  act  like  every  other  piece.  If  such  steel  cannot 
be  secured  from  the  steel  men,  it  is  advisable  to  get  the  most 


However,  not  only  excessive  oversizes  but  distorted  pieces  come 
into  the  lapping  room.  The  lapping  process  can  to  a  certain  ex- 
tent take  out  these  inequalities  as  well  as  smooth  the  surface  of 
the  chased  threa<l.  It  should  be  emphasized,  however,  that  the 
lapping  process  is  not  for  this  purpose  and  that  every  correction 
that  has  to  be  made  in  the  lapping  costs  excessively  and  slows 
up  the  other  work.    Lapping  should  not  be  depended  upon  to  do 


Fig.  3     Tool  for  Outside  Chasing 

correcting,  but  the  threading  should  be  in  correct  shape  before 
reaching  the  lapping  room. 

If  the  angle  of  the  thread  is  slightly  too  wide  or  narrow  or 
tipped  to  one  side,  a  skillful  lapper  can  correct  it.  If  the  lead 
is  a  trifle  too  long  or  short,  the  lap  can  take  it  back  to  the  prop;'r 
length,  by  wearing  the  surface  off  on  one  side  or  the  other  of 
each  thread.     If  the  pitch  diameter  is  too  large,  it  can  be  worn 


Fig.  4     Double  Lapping  Machine 


uniform  brand  available  and  then  standardize  it  still  more  by 
heat  treatment. 

Lapping 

If  the  lathe  work  has  been  done  correctly  and  the  hardening 
without  distortion  the  thread  can  be  smoothed  to  a  finish  by 
lapping  off  not  much  more  than  0.0002  in.  Under  ideal  conditions, 
therefore,  this  would  be  the  amount  of  oversize  that  would  be 
specified  for  gages  coming  into  the  lapping  room.  A  much  neater 
and  quicker  job  of  cleaning  the  thread  to  size  could  then  be  done, 
and  the  cost  of  lapping  would  go  down. 


down.  But,  of  course,  there  is  a  limit  to  the  amount  that  can  be 
worn  off  by  hand-applied  friction,  using  the  general  form  of 
thread  as  a  guide,  and  still  retain  an  accurate  contour.  It  is 
practicable  to  take  off  a  total  of  0.0015  in.  by  lapping  without 
spoiling  the  shape,  if  it  is  done  carefully  on  only  one  gage.  There- 
fore, allowing  part  of  the  overstock  for  smoothing,  if  the  errors 
are  not  cumulative  or  all  in  the  same  direction,  it  is  possible  in 
lapping  out  0.0015  in.  oversize  in  diameter,  to  take  care  of  an 
error  of  0.0005  in.  in  lead  and  an  error  of  15  min.  one  way  or  the 
other  in  the  angle. 

Two    forms   of    lapping   machine    for    thread    plug   gages   are 
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shown.  In  the  best  plug-lapping  machines  the  plug  is  mechanical- 
ly rocked  back  and  forth  through  a  fraction  of  a  revolution,  while 
the  operative  holds  the  lap  still  in  one  hand,  encircling  the  plug. 


threaded  more  accurately  than  the  gage  which  it  is  to  correct. 
Flour  of  emery  makes  the  most  satisfactory  lapping  medium  for 
thread  gages,  particularly  for  lapping  the  thread  walls.     Fifteen- 


Viv,.  ~>     Rixcii.vM  PowKii.  Lead-Testing  Machine 


Since  the  operative  might  as  well  be  using  both  hand: 
ended  machine  is  provided,  shown  in  Fig.  4. 

Soft  steel  laps  are  most  easily  chased  out  smoothly  and  are 
the  most  durable.  Some  prefer  cast-iron  laps,  however.  The 
lap  is  an  important  part  of  the  work ;   it   must,  of  course,   be 


Vhi.  (i     Maciiinf,  fob  Testing  Pitch 
SI  double 


minute  carborundum  is  satisfactory  for  lapping  outside  diameters. 
Sperm  oil  makes  the  most  satisfactory  medium  for  can-ying  the 
abrasive,  chiefly  because  of  its  non-guniining  quality  and  because 
at  the  same  time  it  has  more  body  than  kerosene,  which  is  quite 
commonlv  used. 
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Grinding  Threads 


Grinding  out  the  iuacfuracies  in  the  larger-size  threads  is  mufh 
more  expeditious  and  elieaper  than  lapping  them  out.  The 
problem  of  grinding  threads  becomes  difficult,  costly  and  im- 
practicable, however,  below  a  certain  minimum  size,  in  general, 
for  the  following  reasons : 

In  grinding  out  a  V-thread  as  near  as  practicable  down  to  the 
theoretical  triangular  point,  as  is  done  in  thread  gages,  there  is 
intensitied  friction  upon  the  delicate  edge  of  the  wheel  and  it 
wears  away  very  quickly.  It  could  not  be  used  at  all,  were  it 
not  for  the  fact  that  the  extreme  edge  of  the  wheel  does  not  have 
to  be  maintained  absolutely  as  an  acute  angle.  On  all  practicable 
manufactured  screw  threads  upon  which  the  gage  is  to  be  used, 
whether  U.  S.  S.,  International  or  Whitworth,  at  least  the  to]i 
^  eighth  of  crest  is  flattened  or  rounded  off.  Therefore,  although 
the  profile  of  the  gage  thread  must  be  kept  accurately  straighi 
along  seven-eighths  of  the  wall,  the  remaining  eighth  in  the  ex- 
treme root  can  be  allowed  to  become  a  little  rounded  off,  since  it 
will  not  engage  any  part  of  the  thread  but  will'  be  used  as  a 
clearance  space. 

Now  an  eighth  of  a  large  pitch  on  a  large  diameter  gives  the 
wheel  e<lge  considerable  margin  for  wear.  The  absolute  length 
of  this  margin  decreases  toward  the  point  in  proportion  as  the 
pitch  from  thread  to  thread  decreases,  and  soon  the  point  is 
reached  where  the  allowable  eighth  margin  at  the  edge  of  the 
wheel  wears  away  too  fast  for  practicable  replacement  of  wheels. 
One  wheel  should  do  at  least  one  complete  gage  before  needing 
to  be  trued  at  all,  since  the  wheel  cannot  be  taken  out  and  put 
back  in  the  same  place  with  any  success.  This  margin  of  wear 
on  the  wheel  is  now  generally  reached  at  a  pitch  of  16  threads 
to  the  inch,  so  that  most  gages  below  5/16  in.  pitch  diameter 
have  at  present  to  be  lapped  out  instead  of  ground. 

There  are  other  difficulties  in  the  way  of  grinding  small  threads. 
On  the  average,  the  best  thread-grinding  wheel  is  about  No. 
150.H,  as  we  find  in  our  own  work.  For  the  grinding  process, 
from  0.003  in.  to  0.008  in.  of  stock  should  be  left  on  a  thread  gage 
to  enable  the  operative  to  set  his  wheel  in  the  center  of  the  thread 
by  adjustment  and  trial,  and  also  permit  him  to  correct  inequali- 
ties in  lead,  angle,  or  diameter  due  to  hardening. 

Out  of  0.003  in.  of  stock  he  can  increase  or  decrease  the  lead  ]>y 
0.001  in.,  if  the  angle  is  already  correct.  Similar  corrections  in 
the  other  dimensions  may  be  effected. 

Work  coming  from  the  grinding  room  is  then  lapped  smooth 
before  it  goes  to  the  inspection  room. 

Inspection 

Inspection  in  gage  manufacture  assumes  an  importance  that  it 
has  in  hardly  any  other  branch  of  work.  This  is  still  more  true 
of  thread  gages.  The  many  dimensions  that  are  on  an  apparently 
simple  product  require  close  attention  to  each  separately  and 
to  all  together. 

To  test  the  lead  the  Bingham  Powell  machine  is  a  good  instru- 
ment. The  method  of  holding  the  gage,  the  micrometer  wheel 
and  vernier  and  the  electric  telltale  which  indicates  proper  con- 
tact of  the  measuring  fingers  and  the  thread,  are  shown  in  Fig.  5. 

A  testing  machine  fitted  up  with  a  slide  rest  in  parallel  so  that 
only  two  wires  are  necessary  is  good  for  measuring  pitch 
diameter,  by  aid  of  a  micrometer  reading.  This  machine  is 
provided  with  two  removable  tables,  one  for  large  work  and  one 
for  small,  as  shown  in  Fig.  6.  To  test  the  micrometer  a  set  of 
Johansson  blocks  should  be  on  hand,  and  finally  to  resolve  im- 
mediately any  doubts  one  might  have  as  to  the  accuracy  of  a 
particular  block  or  measurement,  a  good  measuring  machine 
should  be  on  hand. 

To  examine  the  contour  of  the  thread,  the  angle  and  (he  root, 
crest,  and  smoothness  of  wall,  a  projection  machine  as  shown  in 
Fig.  7,  is  the  only  proi)er  thing.  It  instantly  gives  an  enlarged 
silhouette  of  the  thread,  which  speaks  for  itself,  for  the  profile 
can  be  compared  with  pattern  gages  held  upon  the  screen  as  in 
the  illustration.  The  sUhouette  can  also  be  photographed  for 
transmission  to  a  customer,  by  inserting  a  film  or  plate  instead 
of  the  ground  glass.  Mechanism  is  provided  for  holding  the 
gage,  for  focusing  it  and  for  turning  it  to  the  helix  angle  so  as 
to  get  a  symmetrical  projection  of  iln'  wnlls. 


Sulphur  casts  of  female  tiircads  can  Ix'  taken  in  quick  time 
and  at  small  cost,  and  the  <-onlour  examined  in  the  same  quick 
way.  The  method  of  pouring  the  melted  sulphur  into  a  molding 
frame  held  against  part  of  the  thread  so  as  to  get  enough  of  it 
to  give  contour  and  lead,  is  shown  in  the  comi)lete  paper. 

Tolerance  on  Gages 

One  great  difficulty  with  the  l)usiness  of  manufacturing  liiread 
gages  is  the  unreasonable  and  useless  accuracy  of  gage  tolerance 
and  wear  allowance  sometimes  recjuested  l)y  purchasing  Hims. 
When  a  jtolerance  of  0.0002  in.  is  set  on  a  gage  specification,  it 
should  mean  that  the  customer's  tolerance  on  product  is  as  close 
as  0.001  in.  If  the  purchaser's  manufacturing  tolerance  is  any 
broader  than  that,  there  is  no  use  in  keeping  the  gage  so  close. 


Fi(, 
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A  0.0002  in.  error  would  be  lost  in  the  comparison.  In  order  to 
facilitate  the  making  and  to  lessen  the  cost  of  thread  gages,  it  is 
well  to  allow  quite  liberal  tolerances  in  their  manufacture,  and  we 
recommend  the  following  as  being  applicable  for  most  cases  where 
medium  tolerances  are  allowed  on  product : 

From  4  to  6  pitch  allow  a  tolerance  of  0.0006  in.;  from  7  to 
18  pitch  allow  a  tolerance  of  0.0004  in. ;  from  20  to  28  pitch 
allow  a  tolerance  of  0.0003  in. ;  from  30  to  80  pitch  allow  a 
tolerance  of  0.0002  in. 

The  foregoing  applies  to  master  gages.  For  inspection  gages 
the  tolerances  would  be  slightly  wider,  and  would  begin  where 
the  master  inspection  gage  tolerances  leave  off.  These  woulil  be 
as   follows : 

From  4  to  (i  pitch  a  tolerance  of  0.0009  in.;  from  7  to  10  pitch 
a  tolerance  of  0.0006  in.;  from  11  lo  18  pitch  a  tolerance  of  0.0004 
in.;  from  20  to  28  [titch  a  tolerance  of  0.0003  in.;  from  30  to  40 
pitch  a  tolerance  of  0.0003  in. ;  from  44  to  80  pitch,  0.0002  in. 

All  of  the  foregoing  tolerances  would  be  applied  plus  in  the 
case  of  go  male  gages  and  no-go  female  gages;  and  minus  ou 
no-go  male  and  go  female  thread  gages. 

The  plus  and  minus  tolerances  given  apply  to  pitch  diameters 
of  ail  thread  gages  and  also  to  root  or  core  dies  of  templets  or 
female  thread  gages. 

The  maximum,  or  go,  templet  gage  represents!  the  maxhuum  or 
basic  screw  and  its  manufacturing  tolerances  should  be  minus  on 
pitcli  diameter  and  root  diameter.  The  minimum,  or  no-go, 
templet  should  be  made  to  plus  tolerances  with  an  extra  plus  al- 
lowance on  the  root  diameter,  wliieii  will  insure  this  gage's  really 
checking  the  effective  size  of  the  screw.  The  wear  and  adjustment 
tolerance  on  a  gage  should  be  coarse  or  fine  on  a  sliding  scale 
according  to  the  manufacturer's  tolerance  on  his  product. 
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WAR  needs  have  demanded  the  construction  of  macliine 
tools  embodying  taper  slianks  and  sockets  of  larger 
dimensions  tlian  it  Las  been  customary  to  build  them. 
Most  of  the  tapers  established  in  the  early  days  before  the  ques- 
tion of  standardization  was  given  much  attention,  present  iiTegu- 
lar  variations  in  size  and  in  depth,  even  within  the  same  system, 
as  will  be  noticed  by  observing  the  figures  given  in  Table  1,  where 
the  most  widely  used  tapers  are  described.  The  application  to  the 
large  sizes  of  the  rules  followed  in  proportioning  these  early 
types,  does  not  give  the  dimensions  required  to  meet  the  new 
•conditions. 

The  problem  of  working  out  a  standard  for  the  large  sizes 
necessitated  by  present  exigences  was  presented  to  the  Brown  & 
Sharpe  Mfg.  Co.,  and  after  an  extended  investigation  and  study 
of  the  conditions  to  be  met,  it  has  arrived  at  the  tentative  form 
described  in  this  paper.     The  choice  was  based  on  a  study  and 

TABLE  1     DATA  ON  TAPERS  IX  GENERAL  USE 


Taper  per 

Included 

About 

ft.,  in. 

Angle 

Ratio 

Name 

when  in- 
troduced 

Where  Used 

y^ 

2°  23' 

1:24 

Brown&Sharpe 

1860 

Milling  machines  and  gen- 
eral 

Vio 

2°  52' 

1:20 

Jamo 

1889 

Reed  lathes,  Pratt  &  Whit- 
ney machines,  etc.i 

% 

1:19% 

Morse 

1862 

Twist  drills,  dnll  presses, 
etc. 

Va. 

3°  35' 

1:16 

Sellers 

1862 

Lathes,  boring  machines, 
milling  machines,  etc. 

1 

4°  46' 

1:12 

Cambria 

Steam-hammer  piston-rod 
ends 

1 

7°    9' 

1:    8 

Muir  (England) 

Milling  machines,  "patent 
couplings"  for  arbors 

'Also  since  used  for  German  metric  tapers. 

analysis  of  present  established  tapers,  an  investigation  of  the 
laws  governing  the  use  of  tapers  and  a  referendum  of  experience 
and  opinion  from  a  number  of  manufacturers  and  engineers  who, 
because  of  their  close  contact  with  conditions  most  nearly  like 
those  desired  to  be  met,  it  was  felt  would  best  be  able  to  judge 
of  the  requirements. 

Taper  per  Foot 

As  shown  in  Table  1,  the  well-established  tapers  for  shanks 
and  sockets  now  in  use  vary  from  V2  in.  to  1  in.  or  more  per  ft., 
the  tendency  being  to  use  a  somewhat  steeper  taper  for  the 
larger  than  for  the  small  sizes,  perhaps  because  with  small  tapers, 
the  liability  to  slip  jjrodueed  by  the  work  is  not  so  great  and 
the  "bite"  of  the  taper  when  forced  into  the  socket  is  sufficient 
to  secure  effective  driving.  In  the  larger  sizes,  tenons  or  tongues 
must  be  provided  to  aid  in  driving,  and  in  the  still  larger  sizes 
keys  of  some  form  are  needed,  as,  unless  the  angle  of  taper  is 
very  slight,  the  tenons  are  liable  to  be  twisted  off.  When  such 
auxiliary  means  of  driving  is  provided  the  taper  can  be  made 
steeper,  giving  the  advantage  that  the  parts  can  be  more  easily 
separated. 

An  illustration  of  the  use  of  a  greater  taper  per  foot  for  large 
as  compared  with  small  sizes  is  found  in  the  "  old  American 
taper  "  having  ts  in.  taper  per  ft.  up  to  the  size  1  in.  in  diameter 
at  the  small  end,  beyond  which  the  taper  became  %  in.  per  ft. 

An  extreme  application  in  the  direction  of  steep  tapers  is  in 
the  arbor  couplings  used  for  milling-machine  arbors,  made  by 
Wm.  Muir  &  Co.,  Ltd.,  of  England.    These  arbors  are  drawn  into 

'  Industrial  Superintendent,  Brown  &  Sharpe  Mfg.  Co.,  Mem.Am.Soe.M.E. 
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and  removed  from  the  socket  by  means  of  differential-threaded 
nuts,  the  taper  being  IV2  iu-  pei'  ft. 

On  the  other  hand,  tapers  as  slight  as  Vo  in.  per  ft.  have  given 
satisfactory  results  in  milling  machines  and  other  machine  tools, 
where  they  have  been  in  constant  use  for  at  least  the  last  sixty 
years.  The  ''  bite  "  on  the  small  sizes  is  sufficient,  when  driven  in 
place,  to  hold  without  working  loose  under  jar,  while  the  angle  is 
not  so  small  as  to  prevent  driving  apart  when  desired.  It  is 
found,  however,  that  occasionally  a  taper  of  %  in.  per  ft.  will 

TABLE  2      MAGNUM  STANDARD  TAPERS,  DESIGNED  BY  THE  BROWN 
&  SH.\RPE  MFG.  CO. 


No.  of 

Diam.  at 

Diam.  at 

Depth  of 

taper 

large  end,  m. 

small  end,  in. 

taper,  in. 

19 

4 

3M 

12 

20 

5 

4J^ 

14 

21 

6 

5 

16 

22 

7 

5J^ 

IS 

Taper  =  Yi  in.  per  ft. 

23 

8 

6K 

20 

Depth     of     taper  = 

24 

10 

8H 

24 

2  X  diameter   at 

25 

12 

lOK 

28 

large  end  -{-  4  in. 

26 

14 

12 

32 

TABLE  3     EXPERIENCE  OF  MANUFACTURERS  WITH  LABGE  TAPERS 


Name 

Kind  of 
machines 

Taper  per 
foot  recom- 
mended 

Depth 
recom- 
mended 

Remarks 

William  Sellers  & 
Co.,  Inc. 
Coleman  Sellers, 

Lathes;     hori- 
zontal boring 
machines 

Min. 

At  large  end, 

3  X  diam.  (or 
a  little  less) 

Have  used  ui> 
to  S  in.  diam . 

Jr. 
Mesta  Mach   Co 

Rolling-mill  ma- 
chinerj-,  etc. 

Milling     ma- 
chines, etc. 

General 

3^  in. 

Use     ^     as 
std. ;  rec.  1 
in.         for 
large 

0.6  or  %  in. 

3  X  diam. 

J.   E.    Mesta, 
Asst.  Supt. 

Works 
Nicholas  P.  Lloyd, 
Gen.  Mgr. 
Tabor  Mfg.  Co. 
Wilfred   Lewis, 

6  in.  diam. 

Pres. 

General 

General 
Steam  hammers 

Steam  forge  ham- 
mers 
Lathes 

1  in. 

Siin. 
Yn  and  3^  in. 

1  in. 
^  and  1  in. 

About  Wz  in. 
Xdiam.+  2 
in. 

3  X  diam. 

Mfg.  Co. 
J.  T.  MacMurray 

and  Robt.  Gow 
Westinghouse  Elec. 

&  Mfg.  Co. 
E.  R.  N  orris 

The  greater  ta- 

W. J.  Hagman 

per   used    for 
sizes  above 
3^  in. 
Sizes  2>4  to  12 

Up  to  5  in.  at 
large       end, 
2H-3  X 
diam.  Sin.  & 

in.  diam. 
Sizes   above    5 
in.   are   1   m 
taper  per  ft. 

Drilling  &  bor- 
ing machines 

Milling     mach- 
ines 

5^  in. 
?^in. 

over,   2.1   & 
2>^  Xdiam. 

All  sizes 

stick  so  tightly  as  to  require  considerable  force  to  separate  the 
parts,  jjerhaps  in  such  cases  as  where  a  cold  arbor  is  driven  into 
a  heated  spindle.  With  a  taper  as  slight  as  Vo  in-  per  ft.  there 
is  seldom  trouble  from  having  the  tenon  twist  off,  as  is  so  often 
the  case  with  twist  drills  made  with  a  taper  of  approximately 
%  in.  per  ft.,  and  where  on  account  of  the  greater  taper  the 
"  bite  "  of  the  taper  fit  does  not  carry  so  great  a  proportion  of 
the  load. 
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Principles  on  Which  Tapers  Depend 


Oscar  J.  Beale  of  the  Brown  &  Sharpe  Mfg.  Co.,  originator  of 
the  "  Jarno  "  taper,  made  an  investigation  of  the  principles  on 
•which  the  taper  of  shanks  and  sockets  should  be  proportioned, 
and  published  his  findings  in  the  American  Machinist  of  Octo- 
ber 31,  1889,  p.  3.  His  analysis  is  a  clear  statement  of  conditions 
governing  the  taper  per  foot. 

After  asking,  "  Is  there  a  scientific  principle  involved  in  estab- 
lishing a  taper?"  he  answers:  "There  is  this  principle,  that  the 
angle  of  the  taper  must  not  be  so  large  that  a  center  will  not 
stay  when  driven  in  and  that  the  angle  need  not  be  so  small  as  to 
make  it  very  difficult  to  back  the  center  out,"  and  after  illustrat- 
ing by  means  of  a  diagram  he  continues :  "  The  average  angle  of 
repose  in  metals  having  smooth  surfaces  that  are  oiled  is  placed 
by  Unwin  at  4%  deg.  and  by  Willis  at  5  deg.  Rankine  gives  an 
angle  the  same  as  or  a  little  smaller  than  Unwin  and  adds  that  in 
some  experiments  the  angle  has  been  as  small  as  2  deg."     From 


or  other  tapers  with  a  less  steep  taper  in  the  ease  with  which  it 
will  relea.se  when  it  is  desired  to  drive  it  out.  Further,  it  is  a 
taper  which  apparently  is  now  in  most  general  use  for  large  work, 
although  its  proportions,  as  far  as  the  writer  knows,  have  not 
previously  been  standardized. 

The  taper  of  %  in.  per  ft.  was  adopted  by  William  Sellers  & 
Co.,  Inc.,  of  Philadelphia,  about  1862,  when  they  abandoned  the 
flattened  end  or  tenon  ajid  adopted  a  key  fitting  lengthwise  of 
the  taper  for  driving,  rather  than  to  depend  largely  upon  the 
"  bite  "  of  the  taper  for  that  purpose. 

William  H.  Thome,  in  a  paper'  on  Twist  Drills  presented 
before  The  American  Society  of  Mechanical  Engineers  in  1885, 
after  pointing  out  the  objections  to  driving  by  a  tongue  as  is 
the  usual  practice  in  using  twist  drills,  says : 

A  f;ir  better  device  is  .i  key,  fitted  permanently  into  the  sockets,  and 
extended  tlie  entire  depth  of  the  latter.  This  key  fits  a  groove  in  the 
shank  of  the  drill,  and  supplies  a  perfect  means  of  driving  the  latter, 
with  a  minimum  of  wear  and  strain.    The  end  of  the  shank  for  a  short 
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Pig.  1     Relation  of  Proposed  Standakd  Taper  Lengths  to  Established  Brown  &  Sharpe  Sizes 


a  further  demonstration  Mr.  Beale  concludes,  regarding  tapers, 
that  if  the  angle  must  be  such  as  to  permit  slipping,  it  should  be 
.as  great  as  10  deg.,  while  if  it  should  not  permit  slipping,  it 
should  be  less  than  4  deg.    Also: 

If  a  center  be  of  a  taper  whose  sides  make  an  angle  of  less  than  4 
•deg.,  it  is  not  likely  to  slip  out,  after  being  driven  in,  even  though  it 
•be  oiled.  An  angle  of  4  deg.  makes  a  taper  of  nearly  %  in.  per  ft.  No 
■center,  so  far  as  I  have  seen,  has  a  taper  greater  than  this,  which  is 
interesting  as  indicating  that  the  machinist,  in  practice,  has  not  ex- 
•ceeded  the  angle  of  safety  given  in  the  textbooks.  .  .  .  The  small- 
est center  angle  that  I  know  is  something  less  than  2i/4  deg.,  which  in 
practice  has  been  found  to  be  small  enough.  We  are  therefore  at 
liberty  to  choose  any  angle  of  taper  between  2  and  4  deg. 

Mr.  Beale  chose  for  the  Jarno  taper,  0.6  in.  taper  per  ft.  (2 
■deg.  52  min.)  as  an  average  between  these  limits.  This  gives  a 
ratio  of  1  in  20,  a  ratio  which  has  since  been  adopted  for  the 
German  metric  standard  and  is  especially  adapted  for  use  with 
a  decimal  system  of  measurement.  In  applying  it  to  the  English 
system  of  measurement,  however,  it  gives  the  dimension  at  one 
«nd  of  the  taper  in  tenths  and  at  the  other  end  in  eighths,  a 
feature  which,  while  not  especially  objectionable,  lacks  the  advan- 
tage derived  from  using  the  taper  of  %  in.  per  ft.,  which  gives, 
with  each  inch  of  depth,  tfe  in.  variation  in  diameter,  so  that 
when  applied  to  large  tapers,  whose  depth  may  be  made  to  vary 
by  2  in.  or  4  in.,  the  diameter  at  both  large  and  small  ends  come 
in  whole  or  convenient  fractional  sizes. 

A  taper  of  ?4  in-  per  ft.  also  gives  an  advantage  over  0.6-in. 


distance  is  turned  smaller,  and  is  hardened  to  prevent  any  upsetting 
by  the  use  of  a  drift  or  wedge  in  removing  the  drill.  The  amount  of 
taper  proper  for  the  shank  is  a  disputed  question.  The  Morse  taper 
averages  less  than  %  in.  in  diameter  per  ft.,  but  with  drills  driven 
by  means  of  a  key  %  in.  per  ft.  is  better  as  it  enables  the  drills  to  be 
more  readily  removed  from  the  sockets,  and  at  the  same  time  prevents 
them  from  falling  out  by  their  own  weight. 

Mr.  George  R.  Stetson,  in  discussing  Mr.  Thome's  paper,  said : 

The  objection  to  a  sharper  angle  or  taper  is  that  the  drill  has  a 
tendency  to  draw  out  of  the  socket  when  coming  through  its  work. 
This  twists  the  tongue  and  produces  most  of  the  trouble  complained  of 
and  would  be  best  obviated  by  a  taper  of  less  than  %  in.  to  the  foot. 

What  appUes  to  the  use  of  tapers  for  drills  in  this  discussion 
applies  in  general  to  the  use  of  tapers  for  sockets  and  shanks,  and 
the  conclusion  can  be  drawn  that  if  the  "  bite  "  of  the  shank  is 
to  be  depended  on  to  a  considerable  extent  to  do  the  driving,  the 
taper  should  be  small,  even  at  the  risk  of  finding  occasional 
difficulty  in  separating  the  parts. 

On  the  other  hand,  if  adequate  means  of  driving  is  to  be  pro- 
vided in  addition  to  the  "  bite  "  of  the  taper,  there  are  advantages 
in  making  the  taper  greater,  although  not  so  great  as  to  allow  of 
jarring  loose  or  dropping  out  readily. 

Assuming  that  in  all  cases  of  machine  tools  using  these  large 
tapers  either  longitudinal  or  cross-hold-baek  keys  or  both  will  be 
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used  for  driving  them,  a  greater  taper  per  foot  can  be  used,  thus 
obtaining  the  advantage  of  easy  removal  with  no  sacrifice  in  driv- 
ing efliciency.  To  meet  these  conditions,  a  taper  of  %  in.  per  ft. 
for  large  sizes  seems  ideal,  based  on  scientific  grounds  and  also 
on  the  experience  of  users. 

Lengths  tor  Tapers 

While  the  length  can  be  more  elastic,  a  variation  being  less 
objectionable  than  in  the  case  of  the  diameter  or  taper  per  foot, 
it  is  desirable  to  standardize  it  also.  As  previously  pointed  out, 
the  tapers  already  established  do  not  give  proportions  for  lengths 
suited  to  large  sizes.  Thus  the  Jarno  formula  would  make  a 
taper  of  1-1  in.  in  diameter  at  the  large  end,  56  in.  long — much 
too  long  for  practical  needs  and  adding  an  excessive  amount  to 
the  cost  of  both  gages  and  reamers  as  well  as  of  the  machine. 
A  proportion  used  by  some  Philadelphia  manufacturers  who  have 
made  the  depth  three  times  the  diameter  for  moderately  large 
sizes,  is  admitted  by  them  to  be  probably  longer  than  neeessaiy 
even  for  these  sizes.  Such  a  proportion  would  make  the  above 
14-in.  taper  42  in.  long. 

The  Proposed  Standard 

By  the  use  of  a  constant,  a  formula  has  been  derived  applicable 
over  a  wide  range,  and  giving,  it  is  believed,  satisfactory'  pro- 


portions. Fig.  1  illustrates  the  relation  of  the  proposed  taper 
standai'd  for  length  as  derived  from  this  formula,  to  the  estab- 
lished Brown  &  Sharpe  sizes,  showing  that  these  new  tapers 
follow  in  a  regular  progression  beyond  the  largest  established 
Brown  &  Sharpe  sizes. 

As  a  result  of  this  investigation  the  sizes  in  Table  2  are  pro- 
posed, to  be  known  as  Magnum  Standard  Tapers. 

The  reason  for  beginning  the  numbering  at  19  is  to  avoid 
lapping  on  to  the  numbers  of  any  of  the  systems  now  in  use. 
No.  18  of  the  B.  &  S.  standard  being,  so  far  as  known,  the  largest 
standard  as  yet  suggested.  No.  19  of  the  new  system  is  pro- 
portionately larger  than  the  B.  &  S.  No.  18,  so  that,  starting  with 
No.  19  seems  logical,  even  though  the  new  standard  has  a  dif- 
ferent name  and  is  of  a  different  taper  per  foot  than  the  old. 

It  will  be  noted  that  the  diameters  at  the  large  end  are  made 
basic  and  vary  by  inches,  and  with  the  length  of  taper  obtained 
by  the  formula  the  diametei"s  at  the  small  end  are  in  convenient 
fractional  sizes. 

Before  determining  on  the  proportions  of  the  Magnum  tapers 
the  question  of  the  proportions  of  large  standard  tapers  was 
taken  up  with  manufacturers  and  engineers  having  experience 
along  tjiese  lines.  Table  3  gives  a  digest  of  the  opinions  received 
from  various  sources  in  answer  to  the  writer's  inquiry  as  to  their 
past  experieuee  with  large  tapers. 


DETERMINATION  OF  STRESSES   IN  WIRE    ROPE  AS  APPLIED  TO 

MODERN  ENGINEERING  PROBLEMS 

By  JAMES    F.    HOWE,'    WORCESTER,   MASS. 

d  =  diameter  of  wire  in  strand   (assuming  all  wires  the  same 


THE  consideration  of  stresses  in  wire  rope  necessitates  the 
consideration  of  this  problem  from  a  broad  standpoint  so 
that  each  factor  governing'  the  action  of  wire  rope  will  be 
fully  understood.  The  structure  of  wire  rope  is  such  that  axial 
compressive  stresses  need  not  be  considered,  only  those  allied  to 
tension  or  Ijending  requiring  study.  The  fii-st  problem  to  be 
considered  and  the  one  upon  which  all  stresses  depend,  is  the 
detennination  of  the  strength  of  strands  and  ropes. 

Strengths  op  Strands  and  Ropes 

In  constructing  a  wire  rope  a  number  of  wires  an-auged  ac- 
cording- to  some  definite  geometrical  cross-section  are  twisted  with 
a  uniform  pitch  or  lay  into  what  is  technically  known  as  a  strand. 
The  object  of  twisting  the  wires  into  strands  and  strands  into 
rope  is  to  bind  the  wires  compactly  together  and  to  increase  the 
liesiGility  of  the  wire  rope.  Both  the  wires  composing  the  strands 
and  the  strands  composing  the  rope  are  twisted  and  laid  up  so 
that  there  is  no  torsion  in  either  the  wires  or  strands. 

While  stranding  increases  flexibility,  it  is  not  accomplished 
without  some  loss  in  strength  due  to  twisting.  It  is  obvious  for 
comparative  pui'poses  that  the  strength  of  a  straight  wire  may  be 
taken  as  unity  or  100  per  cent.  Strands  are  usually  made  of 
7,  19,  37,  61,  etc.,  wires,  and  ropes  of  six  strands  (occasionally 
eight).  When  a  number  of  wires  are  twisted  together  around  a 
central  wire,  they  make  an  angle  with  the  cential  wire  or  axis. 
The  shorter  the  twist  the  gxeater  the  flexibility,  but  at  the  same 
time  the  strength  is  decreased  proportionately.  This  will  be 
understood  from  Fig.  1. 

A  wire  with  a  strength  S  in  a  strand  will  have  a  component 
strength  T  along  the  axis  of  the  strand,  or 

T  =  S  cos  0 
where 

G  =  angle  of  helix  of  wire  in  the  strand. 
Also,  if 

Dp  =  pitch  diameter  of  strand 
n  =  lay  divided  by  pitch  diameter  of  wires 


'Wire  Rope  Engineer,  American   Steel  &  Wire  Company. 

For  presentation  at  the  Annual  Meeting,  New  York,  December  191S,  of 
The  American  Society  of  Mechanical  Engineers.  The  paper  is  hen- 
printed  in  abstract  form  and  advance  copies  of  the  complete  paper,  which 
contains  many  useful  tables  on  rope  stresses,  may  be  obtained  by  iiiein- 
bors  gratis  upon  application.     All  papers  are  subject  to  revision. 


c  =  constant  by  which  wire  diameter  is  multiplied  to  produce 
pitch  diameter 

Pitch  circumference  =  %cd  and  Lay  =  nDp [1] 

In  the  case  of  a  seven-'wire  strand,  the  center  wire  being  straight, 
the  total  strength  of  strand  TFg  is  obviously 

TFs  =  S  -t-  6S  cos  6  =  /S'(l  +  6  cos  6) [2] 

If  6i,  6,,  63,  etc.,  represent  the  angle  of  the  helix  of  successive 
layers  of  wires  in  a  symmetrical  concentric  strand  for  layers  of 
12,  18,  24,  etc.,  wires, " 
TF,  =  6'  +  6  cos  6  +  12  S'  cos  6,  +  18  S  cos  6„-f-  24  S  cos  6,+  etc., 

=  S(l  4-  6  cos  6  -f  12  cos  6,  +  18  cos  6,  +  24  cos  6,  +  etc.) .  [3] 
If  the  angles  6,  6„  6,,  etc.,  are  equal  the  equation  becomes 

TF  =  s  [1  -f  (.V  —  1)  cos  6] :  [4] 

where  A'  =  number  of  wires  in  strand. 

Similarly  in  a  rope, 
let        Wr  =  strength  of  rope  with  hemp  center 

y  =  angle    of    strands    in    rope    (assuming    1    layer    of 

strands  such  as  6  or  8) 
iV,  =  number  of  strands  in  rope. 
The  strand  strength  TVs  must  be  applied  in  just  the  same  manner 
as  before,  and 

IT',.  =  W,N,  cos  Y [5] 

=  SN^  cos  r  [1  -f  (iV  —  1)  cos  6] [G] 

if  all  wires  are  twisted  with  equal  angles. 

In  the  case  of  solid  strands  such  as  7,  19,  37,  61,  etc.,  wires 
the  results  obtained  from  Formulae  [2],  [3]  and  [4]  are  very 
close  to  actual  figures.  In  the  case  of  ropes,  however,  some  other 
factors  must  also  be  considered. 

In  testing  a  full-size  specimen  of  a  wire  rope  there  is  always 
some  nicking  action  between  the  strands  as  the  load  approaches 
a  maximum,  due  to  the  compression  of  the  hemp  center.  The 
larger  the  rope  being  tested  or  the  stronger  the  rope  of  any 
diameter,  the  greater  the  compression  of  the  hemp  center  will 
be.  In  fact,  it  has  been  found  necessary  in  many  cases  where 
ropes  are  employed  for  very  heavy  duty  such  as  in  dredging 
operations  on  large  sizes  to  manufacture  wire  rope  with  a  wire 


December 
1918 


DETERMINATION  OF  STRESSES  IN  WIRE  ROPE,  J.  F.  HOWE 


1017 


center  consisting  ot'  a  smaller  wire  rope  contained  inside  of  the 
larger  one.  Still  another  factor  which  will  affect  the  general 
results  is  the  kind  of  material  of  which  the  rope  may  be  composed. 
Very  high-strength  material  in  rope  construction  reduces  some- 
what the  efficiency  of  a  wire  rope  when  tested  to  rupture.  By 
efficiency  is  meant  tlie  ratio  between  tlie  break  of  the  completed 
rope  and  the  sum  of  the  strengths  of  the  separate  individual  wires. 

No  single  value  for  efficiency  of  break  can  be  assigned  to  any 
given  construction  such  as  6  x  19  as  this  varies  somewhat  for 
the  different  grades  of  wire  used  in  rope  making  and  also  the 
angle  of  lay  of  strands,  etc.,  which  may  be  changed  from  time 
to  time  to  suit  service  conditions.  This  fact  was  recognized  by 
the  rope  manufacturers  of  the  country  at  their  1910  conference 
in  the  establishment  of  standard  breaking  strengths. 

In  making  up  specifications  for  wire  rope  for  any  purpose, 
the  data  on  strength  published  by  tlie  \arious  rope  makers  may 
be  considered  as  fairly  reliable.  These  values  of  breaking 
strengths  are  intended  to  represent  approximately  average  values. 
They  may  vary  two  or  three  per  cent  under  or  they  may  run 
over.  This  variation,  however,  will  make  very  little  difference 
with  the  factor  of  safety  used  in  the  engineering  calculations. 

The  .stresses  to  which  wire  ropes  are  subject  in  service  may  be 
grouped  in  two  main  divisions,  namely, 

„.   ,.     .       .         (a  Vertical  lift 
Static  tension    }  ^  ^^^^^^^  j. ^^ 

a  Acceleration  of  load 
i  h  Tfetardation  of  load 
J  ft  iJirect  bending 
\  h  Reverse  bending 
Horizontally  suspended  cable  supporting 
load. 


Direct  stresses  due  to 
applied  load 


Indirect  or  induced 
stresses 


Moving  tension  ■ 


Bending 


Fig.  1     Effect  of  Twisting  Wire  ox  the  Strength  of  Rope 


yftwi 
Fig.  2     Di.\gr.\m  of  Forces  in  Pull  along  Inclined  Plane 

Static  Tension 

Considering  these  stresses  separately,  it  is  a  simple  matter  to 
calculate  the  load  to  be  lifted  and  add  to  this  the  weight  of  rope 
suspended  vertically,  thus  obtaining  the  direct  static  tension. 
Let  W  =  load  to  be  lifted 

w  =  weight  of  rope  per  foot 
I  =  length  of  rope  suspended  vertically 
L  =  total  load  or  tension. 


Then 


L  =  W-\-  id 
Inclines 


Tor  an  inclined  lift  Formula   [1]   will  be  modified  somewhat 
as  follows  (see  Fig.  2) : 


Let  X  =  angle  of  incline 

P  =  pull  due  to  load  IF  -f-  ivl 

F  =  friction  factor,  which  is  a  function  of  {W  -\-  wl) 

the  angle  of  the  incline  a 
P=  (W-^wl)  F  sin  X. 


and 


The  friction  F  of  the  ears  on  the  incline  operates  normal  to 
the  line  ah-  and  is  therefore  a  function  of  cos  X.  The  maximum 
value  is  when  cos  X  =  1,  or  on  a  level  track,  and  the  minimum 
for  cos  X  =  0  when  X  =  90  deg.  Starting  friction  being  the 
greatest,  this  alone  need  be  considered.  Assuming  a  value  of  2 
per  cent. 
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Fig.  3     Variations  ix  Load  Factor  with  Changes  in  Angle 
OF  Incline 


F  = 


( IF  -f-  wl)  cos  X 


Therefore, 


50 


P=  (IF-fwi)    sinX 


/  .    ,        cosX\ 


.[7] 
.[8] 


Values  for  the  load  factor  I  sin  X  -| — — -  I  for  values  of  X  from 
0  to  90  deg.  are  given  in  Fig.  3. 

Moving  Tension — Acceleration  and  Retardation 

In  the  ease  of  very  slow-moving  ropes,  the  ropes  stress  in  any 
straight  portion  will  be  equal  to  the  load  being  lifted  in  the  case 
of  a  vertical  hoist  or,  on  an  incline,  the  tension  due  to  the  angle 
of  incline,  but  there  are  many  cases  where  rapidly  moving  ropes 
are  subject  to  heavy  stresses  of  acceleration  or  retardation  where 
the  factor  of  safety  under  static  load  is  reduced  very  much  by 
quick  stops  and  starts.  The  value  of  the  stress  due  to  acceleration 
may  be  calculated  thus : 

Let  T  =  time  of  acceleration 
W  =  weight  to  be  lifted,  lb. 
w  =  weight  of  rope  per  ft.,  lb. 
Er  =  modulus  of  elasticity  of  rope 
a  =  acceleration  or  retardation  of  load,  ft.  per  see.  per  sec. 
S  =  space  in  which  acceleration  or  retardation  is  made 
r  =  velocity  of  load,  ft.  per  see. 
K  =  kinetic  energy  of  -the  moving  load 
k  =  kinetic  energy  of  the  moving  rope . 


Then 


,[9] 


Kt  =  /t  +  fc  =  C  (IF  +  wZ) ....:.. , 
where  C  is  a  constant  by  which  the  load  is  increased  due  to  kinetic 
energy,  and  a  factor  representing  the  increase  of  the  total  load. 
Therefore, 


Kt  = 


WV  +  tuir 


but  as 


Also 


[10] 


C  (W 


and  if  f  =  1, 


T-  =  2aS 
wl)   =  —  (TF  -f  wl)  or  a  =  -%. 
art-  =  2gC 


\/2gC  =  8.02\/f' 


.["] 
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Indirect  or  Induced  Stresses 

Bending  stress  may  be  of  two  kinds,  direct  or  reverse.  As  in 
the  ease  of  solid  steel  bars,  reverse  bending  is  much  more  severe 
than  direct  bending,  resulting  in  greatly  reduced  life  even  if  the 
size  of  sheaves  used  is  fairly  large. 

Bending  stress  affects  all  ropes  that  are  passed  over  sheaves, 
which  service  includes  the  vast  majority  of  rope  installations. 
Well-develoised  formute  in  mechanics  give  the  value  of  this  stress 
for  solid  round  bars  bent  around  a  given  diameter.  When  this 
problem  has  been  considered  in  connection  with  wire  rope  more 
or  less  difficulty  has  appeared  due  partly  to  an  erroneous  con- 
ception of  the  fundamental  prineiijles  which  govern  bending 
stress  as  applied  to  wire  rope. 

Several  formulae  have  been  proposed  to  calculate  the  bending 
stress  for  wire  rope.  They  all  give  values  much  larger  than  the 
actual  values  because  the  most  vital  and  important  factor  of  the 
entire  problem  has  been  neglected.    Wire  ropes  are  manufactured 
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not  from  straight  wires  but  from  twisted  wires.  The  values  ob- 
tained by  these  formulfe  are  correct,  therefore,  only  for  rojjes 
composed  of  straight  wires.  That  being  the  case,  they  are  de- 
cidedly incorrect  as  applied  to  modem  rope,  which  is  made  of 
twisted  wires.  When  these  formula  were  developed  there  were 
no  experimental  data  available  to  check  the  results  obtained,  and 
they  gained  credence  among  engineers  probably  on  account  of  the 
reputation  of  the  authors  who  proposed  them.  In  very  similar 
manner  the  strength  of  ropes  for  many  years  was  calculated  as 
the  aggregate  strength  of  all  the  wires.  Experimental  data 
showed  this  conception  to  be  wrong. 

No  check  tests  had  been  made  to  determine  the  modulus  of 
elasticity  of  complete  wire  ropes.  Owing  to  the  twisting  of  wires 
to  fonn  wire  ropes  the  modulus  of  elasticity  of  a  wire  rope  is 
much  less  than  that  of  a  solid  bar,  as  illustrated  in  Figs.  4  and  5, 
which  represent  curves  of  the  modulus  of  elasticity  of  wire  rope 
with  hemp  centers.  Many  other  tests  on  similar  ropes  have 
proved  conclusively  that  the  modulus  of  elasticity  of  six-strand 
ropes  wiU  not  run  over  12,000,000  lb.  and  may  be  somewhat 
lower.  In  making  such  tests  it  must  always  be  borne  in  mind 
that  readings  of  elongation  under  light  load  are  not  as  Tellable — 
owing  to  the  yielding  nature  of  hemp  core — as  the  values  obtained 
under  heavier  loads.  The  values  of  the  modulus  of  elasticity 
should  be  taken  between  the  points  where  the  stress-strain  dia- 
gram is  approximately  a  straight  line. 

Having  determined  the  true  value  of  the  modulus  of  elasticity 
of  a  wire  rope,  we  may  now  proceed  to  the  determination  of  the 
bending  stress  in  a  wire  rope.  Considering  the  Eeuleaux  formu- 
la, S  =  Ed/D,  if  we  replace  E,  the  modulus  of  elasticity  of  a 
solid  bar,  with  Ej^,  the  modulus  of  elasticity  of  the  rope  as  a 
whole,  the  formula  becomes 

S  =  Ej,±- [12] 

which  is  the  true  bending-stress  formula  for  a  wire  rope. 

It  should  be  specially  noted  that  the  value  of  S  obtained  is  the 
stress  per  square  inch  of  the  greatest  strained  fiber,  since  it  is 
the  stress  in  the  greatest  strained  fiber  that  determines  the  effect 


of  the  bending,  just  as  it  does  in  a  beam  under  load.  If  we  take 
the  value  of  S  and  multiply  it  by  the  area  of  the  wires  in  the 
rope,  we  obtain  the  actual  bending  stress  in  pounds.  The  inter- 
pretation of  this  value  of  the  bending  stress  is  important.  The 
bending  stress  thus  calculated  shows  the  value  equivalent  to  a 
direct  tension  on  the  rope. 

Calculations  may  be  made  which  show  that  over  very  small 
sheaves  the  bending  stress  by  formula  S  =  E^d/D  gives  a  value 
greater  than  the  strength  per  square  inch  of  the  material  used  in 
making  wire  rope.  This  shows  that  the  elastic  limit  of  the  fibers 
of  the  steel  has  been  exceeded  and  the  rope  has  taken  a  permanent 
set. 

The  writer  developed  the  formulaj  given  below  for  determining- 
the  modulus  of  elasticity  of  both  strands  and  rope,  which  checks 
up  with  values  obtained  from  a  large  number  of  experiments. 

Considering  first  a  strand,  let  Es  be  the  modulus  of  elasticity 
of  a  strand.    Then  Eg  may  be  considered  as  a  function  of  E,  or 

£s  =  fE 
Considering  the  tirst  concentric  strands  composed  of  successive 
layers  of  strands,  the  modulus  of  elasticity  may  be  determined 
by  considering  each  layer  of  wires  separately. 


Let 


Then 


where 


n  =  number  of  wires  twisted  together  in  one  layer 
nd  =  approximate  circumference  of  pitch  circle  if  the 
wires  are  laid  straight   (n  should  be  in  excess 
of  6) 
d  =  diameter  of  individual  wires  composing  the  ring. 


Tcd 


=  exact  circumference  of  pitch  circle  (wires  laid 
straight) 

=  angle  subtended  at  the  center  of  the  ring  by  the 
radius  of  a  single  wire. 

=  outside  diameter  of  circular  ring  under  consid- 
eration. 


Also,  let  D 

By  trigonometry, 

Be  =  Cd 
where  C  is  an  angular  function  depending  upon  the  number  of! 
wires  composing  the  circular  ring. 
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Fig.    G     Stkesses    in    Horizontally    Suspended    Rope 


• =  the  elongated  diameter  of  the  wires  normal  to  the  axis 

cos  6  ° 

of  the  strand  in  the  twisted  arrangement, 
where  6  is  the  angle  of  wire  relative  to  the  axis  of  the  strand,  i.e.,. 
the  developed  angle  of  the  helix  formed  by  the  twisted  wire. 

By  trigonometry  — : =  circumference  of  the  pitch  circle' 

■^       =■  -^  sin  a  cos  6  ^ 

of  the  annular  ring  of  twisted  wires  under  consideration. 

Let    E^  =  modulus  of  elasticity  of  the  annular  ring  of  twisted! 

wires. 

£,  =  fE  and  /  is  most  nearly  represented  by  the  formula; 


December 
1918 


DETERMINATION  OF  STRESSES  IN  WIRE  ROPE,  J.  F.  HOWE 


1019 


/  =  cos 


V 


Dcsin  a.  cos  6 


Ttd 


Dse-y 


C  sin  a  cos  6 


since     De  =  Cd.    Therefore 

„          „        .      /  C  sin  a  cos  6  ri  on 

E^  =  E'eose  ^J [13] 

If  6  =  0,  then  a  =  90  deg.  and  £",  =  E. 

Considering  the  quantity  outside  the  radical,  as  6  grows  smaller 
cos  6  approaches  unity  as  a  limit,  hence 

E  cos  6  =  £■  at  the  limit  6  =  0. 

Considering  the  quantity  under  the  radical  with  6  =  0, 

C  sin  a 

■ =  1  or  C  =  It 

and  Formula  [13]  may  be  written  approximately  as 

.       fo'e 

E,  =Ecos6  V  — 
'  no 
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Per  Ft. 

Having  determined  the  value  of  £,  for  one  layer  of  wires,  the 
value  Eg  for  a  strand  of  any  number  of  layers  or  wires  may  be 
determined  as  follows : 

Let  £J„  E.,  E„  etc.,  be  the  moduli  of  the  variou3  circular 
rings  as  determined  by  Formula  [13],  n^,  n,,  n„  etc.,  the  number 
of  wires  in  the  corresponding  successive  rings  or  layers,  and  Eg 
the  modulus  of  elasticity  of  strand.  The  effect  of  various  moduli 
upon  the  modulus  of  the  strand  as  a  whole  will  be  determined  by 
the  number  of  wires  and  also  by  the  modulus  of  the  corresponding 
layer.     Dividing  this  amount  by  the  sum  of  the  number  of  wires, 

^^  _   g.w  +  E,n,  +  Em,  +  etc. ^^^-^ 

Wj  -|-  »,  +  n^  +  etc. 
By  means  of  this  formula  the  values  of  the  modulus  of  elasticity 
for  any  type  of  strand  may  be  determined.    If  E,  =  J5,  =  £,,  the 
modulus  of  elasticity  of  any  strand  E^  =  £",. 

Considering  a  rope,  the  formula  for  modulus  of  elasticity  takes 
the  same  form,  only  for  £,  we  substitute  Eg,  using  the  following 
notation : 

<j>  =  angle  of  strands  in  the  rope 
N  =  number  of  strands  in  rope 
d  =  diameter  of  strands 


where 


Tzd 
sin  13 


=  exact  circumference  pitch  circle 


P  =  angle  subtended  at  center  of  rope  by  radius  of 
strand 

-=  elongated  diameter  of  strand  normal  to  axis  of 


d 


cos<f> 


.■Kd 


sin  (8  cos  (j) 


rope  in  the  twisted  arrangement 
=  exact  circumference  at  pitch  circle  of  strands  of 
rope  in  the  twisted  arrangement 


E,-  =  modulus  of  elasticity  for  rope 
In  a  similar  manner  as  before 


Er  =  Eg  eos<j> 


j  C  sin  ^ 


P  cos  <^ 


,  [15] 


For  a  compound  rope  of  several  layers  of  strands  the  modulus 
is  determined  as  follows : 

Let  iV„  N,,  iVj,  etc.,  represent  the  number  of  strands  in  succes- 
sive layers,  i/r„  Er,,  E,-,,  etc.,  the  corresponding  moduli  and  Emr 
the  mean  modulus  of  rope.    Then 

„  NJSr,+-N^Er,  +  N,E,.,  +  etc. 

J^i  +  ^=  +  ^8  +  etc. 
For  a  compound  rope  such  as  one  of  6  ropes  each  having  sis 
7-wire  strands, 
let  Y  =  angle  of  rope  strands  in  rope 

<]!  =  angle  subtended  at  center  of  rope  by  radius  of  rope 
strand 
Er    =  modulus  of  elasticity  of  compound  rope 
Then 


Ejt  =  Er  cos  T 


V 


C  sin  'h  cos  T 


[17] 


Table  1  gives  values  of  Eg  and  Er,  as  obtained  from  Formulje 
[14]  and  [15],  and  from  the  results  of  tests. 

TABLE  1     MODULI  OF  KLASTICITY  OF  STRANDS  AND  ROPES 


No.  of  Wires 

Approx.  Value 

e  for  Outer 
Layer  of  Wires 

Cose 

Value  of 
Modulus  Es 
by  Formula 

Average  of 
Tests 

7 
19 
37 
61 

9°-54' 
15°-30' 
16°-33' 
17°-  8' 

0.9851 
0.9636 
0.9586 
0.9556 

19,950,000 
17,760,000 
16,900,000 
16,600,000 

20,000,000 
18,000,000 
16,700,000 
17,000,000 

Rope  Con- 
struction 

Approx.  Value 

of  e  for 
Strand  Angles 

Cose 

Value  of 
Modulus  Er 
by  Formula 

Average  of 
Tests 

6X7 
6  X19 

5  X19 

6  X37 
6  X42 

14°-40' 
17°-52' 
20"'-44' 
17°-52' 
19°-15' 

0.9674 
0.9518 
0.9352 
0.951S 
0.9441 

13,000,000 
11,400,000 
10,500,000 
10,800,000 
7,800,000 

12,800.000 
11,400,000 
10,000,000 
10,400,000 
7,000,000 

In  obtaining  the  values  of  modulus  of  elasticity  enumerated  in 
Table  1,  the  value  of  E  has  been  taken  as  27,500,000  lb.,  since 
wire  used  in  rope  manufacture  will  not  average  much  higher  than 
27,500,000.  In  fact,  it  may  go  as  low  as  25,500,000  and  very 
rarely  does  it  go  as  high  as  29,000,000  lb.  Soft  bar  steels  on  the 
contrary  have  a  modulus  of  elasticity  running  about  29,000,000. 
Having  determined  the  value  of  Er  for  a  given  rope,  the  bending 
stress  is  readily  obtained  by  use  of  the  formula  S  =  Erd/D. 

Reverse  Bending 

The  value  of  reverse  bending  may  be  determined  in  exactly 
the  same  way  as  that  of  direct  bending,  but  its  effect  is  very 
deleterious,  even  if  the  amount  is  comparably  small.  If  it  were 
possible  in  the  design  of  a  machine  not  to  have  any  reverse  bends, 
the  rope  service  would  be  much  better;  or,  if  a  reverse  bend  is 
necessary,  let  it  affect  only  one  part  of  the  rope,  in  which  case 
the  effect  might  be  the  same  as  that  of  simple  bending. 

There  is  one  misconception  in  regard  to  bending  which  should 
be  discussed  at  this  point  and  that  is,  that  it  makes  no  difference 
whether  a  bend  is  90  deg.  or  180  deg.  provided  it  goes  around  a 
sheave  of  a  fixed  diameter.  The  stress  produced  is  the  same  in 
each  case,  and  with  the  rope  traveling  between  any  two  points  all 
of  the  rope  will  have  to  take  the  bend  whether  it  is  90  deg.  or 
180  deg.  The  only  thing  to  be  noted  is  that  the  bend  is  effective 
for  a  small  fraction  of  a  second  longer  in  case  it  is  180  deg.  as 
compared  with  90  deg. 
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Stresses  in  a  Horizontally  Suspkxded  Cable  Supporting 

A  Load 

In  this  case  a  stress  is  j)roiliu-ed  in   a  rope  suspended  liori- 

zontally  between  two  points  due  to  the  weight  of  the  rojie  alone, 

and  any  load  supported  by  tlie  rope  produces  an  additional  stress 

which  in  most  cases  is  not  only  equal  to  the  load  but   to  several 

times  its  value.    In  the  case  ot  a  horizontally  suspended  rope,  Fig. 

6,  assuming  the  curve  to  be  parabolic  in  form,  we  may  calculate 

stresses  in  a  rope  as  follows : 

Let        L  =  total  span  in  feet  =  AH 

D  =  deflection  in  feet  =  EF 

W  =  dead  load  at  point  /■' 

w  =  weight  jier  foot  of  the  cable 

S  =  tension  in  the  cable  at  /•' 

X  =  AE,  position  of  load  TT'  with  refexence  to  point  .1. 

Then,  for  the  deflection  due  to  weight  of  rope  alone, 

tvL' 

S,   =   — —  at  the  center  of  the  span [181 

8Z> 
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Fig.   .s     Cable   Tension    in    Terms   of   Center   Deflection    and 
Length  of  Cable  for  Different  Ratios  of  Span  and  Sag 

Foi-mula  [18]  is  applicable  to  all  cases  of  uniformly  distribu- 
ted load  such  as  a  wire  rope  or  large  guy  strand  used  for  sup- 
porting a  lead  telephone  or  power  cable,  or  a  bare-copper  high- 
tension  feeder  cable,  at  frequent  intervals.  The  value  of  w  must 
be  taken,  however,  as  the  total  weight  per  foot  of  both  suspended 
and  supported  cable. 

The  stress  due  to  the  weight  alone  is 

S„  =     .  _    at  the  center  of  the  span [19] 


4i» 


S  =  S^  ■ 


WL'  -f  2  TT^L       L{wL  +  2  W) 


,[20] 


8D  8D 

From  Formula  [20]  may  be  obtained  the  stress  on  any  cable  due 
to  load  and  weight  of  cable. 

The  maximum  stress  on  a  cable  span  is  at  the  supporting  points 
A  and  B,  Fig.  6,  when  the  load  is  suspended  in  the  center.    Ten- 
sion 2'  at  A  or  B  equals  tension  in  center  plus  the  tension  due  to 
weight  t>f  rope  wL  and  load  IT  times  the  deflection  D,  or 
S  +  D{iuL+2W) 


T  = 


[21] 


S- 


I            2  TF\ 
»  («'+-i-)     [22] 


Figs.  7  and  8  give  the  tension  in  cable  spans  in  pounds  for  a 
distributed  load  of  1  Ih.  per  ft.  Fig.  8  also  gives  the  length  of 
cable  in  a  1-ft.  span  for  different  ratios  of  span  and  sag. 

Preparation  op  Specification  for  Wire  Rope 

Close  cooperation  between  the  manufacturer  and  the  engineer 
in  drawing  up  a  specification  for  wire  rope  will  result  in  avoid- 
ing trouble  which  sometimes  develops  in  a  rope  installation,  or  at 
least  will   improve   rope  service  to  the   user.     A  few   general 


remarks,  therefore,  in  regard  to  specifications  may  not  be  out  of 
place  here. 

Whenever  possible,  specify  and  use  some  standard  construction 
of  wire  rope  such  as  (i  x  7,  (J  x  19,  8  x  19,  6  x  37,  or  6  x  61.  The 
relative  fle  ibilities  of  these  constructions  are  in  proportion  to  the 
diameters  of  the  wires  from  which  they  are  made.  Taking  the 
value  of  the  6  X  7  rope  as  100,  the  6  x  19  will  be  60;  the  8  x  19, 
50 ;  the  6  x  37,  43 ;  and  the  6  x  61,  33.  The  sheave  diameters  will 
be  in  proportion  to  the  values  for  these  rope  constructions. 

Use  the  strengths  shown  in  the  manufacturer's  rope  catalog 
of  some  one  of  the  four  standard  strengths  of  steel  known  by  the 
following  trade  names : 

a  Crucible  steel 

h  Extra  strong  crnciljle  steel 

c  Plow  steel 

d  Special  brand  improved  plow  steel  (each  maker  has  a  trade 
name  for  this  brand). 
Physical  jiroperties  of  wire  are  sometimes  specified,  such  as 

a  Tensile  strength  per  square  inch 

h  Elongation  in  10  in. 

c  Bends  over  a  fixed  radius  or  proportionate  radius 

A  Torsion  test  in  6-  or  8-in.  length. 

Tensile  Strength.  Considering  these  in  order,  it  is  seen  that, 
taking  a  rope  of  a  given  diameter  and  metallic  sectional  area  and 
allowing  for  the  loss  of  etficiency  due  to  angle  of  lay  of  wires,  it 
will  huve  to  have  at  least  a  certain  strength  per  square  inch  in 
order  to  meet  the  required  breaking  strength. 

Elongatioti.  The  elongation  of  rope  wire  is  not  very  great  as 
compared  to  annealed  wire  and  the  diameter  of  the  wire  is  the 
determining  factor.  A  fixed  value  for  elongation  covering  all 
sizes  of  rope  wire  is  unfair  as  well  as  untrue  to  actual  conditions 
of  steel  manufacture. 

Betids.  Bends  are  sometimes  specified  on  rope  wire,  the  object 
being  to  eliminate  any  brittle  wire,  but  no  manufacturer  would 
knowingly  permit  a  single  piece  of  brittle  wire  to  be  used  in  rope 
construction,  as  all  wire  would  be  tested  when  finished  to  elimi- 
nate brittleness.  Rope  wire  will  stand  approximately  six  bends 
of  90  deg.  alternately  to  right  and  left  over  a  jaw  with  a  radius 
equal  to  twice  the  diameter  of  the  wire  being  bent. 

'Torsion  Test.  A  torsion  test  in  6  or  8  in.  is  used  by  most  wire 
manufacturers  to  test  the  uniformity  of  rope  wire.  Some  rope 
specifications  call  for  a  test  for  torsion  on  wires  to  be  used  in 
rojje.  While  it  should  not  be  necessary  to  specify  this,  still 
ungalvanized  rope  wire  should  stand  in  8  in.  as  many  twists  as 
are  obtained  by  dividing  the  constant  1.8  by  the  diameter  of  wire 
in  inches,  and  proportionate  twists  in  shorter  lengths. 

Factors  Affecting  Rope  Service 

One  problem  that  is  intimately  linked  up  with  rope  service  is 
the  question  of  sheave  diameter  and  the  kind  of  bending  to  which 
a  rope  is  subjected.  Revei-se  bending  should  be  avoided  in  every 
possible  case  as  it  has  a  very  bad  effect  upon  the  durability  of  a 
wire  rope. 

For  den'icks  the  sheave  diameter  nowadays  rarely  exceeds 
20  to  30  times  the  diameter  of  rope  used,  which  is  usually  6  x  19 
or  8  X  19  constiiiction.  Hoisting  machinery  for  coal  towers, 
clamshell  buckets  for  ore  and  coal  handling  are  proportioned 
about  forty  times  the  rope  diameter  for  6  x  19  rope.  Ladle 
cranes  in  steel  mills  use  sheaves  30  times  the  rope  diameter  for 
6  X  37  rope.  Mine  hoists  use  sheaves  and  drums  from  60  to  100 
diameters  for  6  s  19  rope,  and  these  are  probably  the  most  lib- 
erally proportioned  of  any  machinery.  Lift  bridges  have  sheaves 
and  drums  50  to  80  times  the  rope  diameter  for  6  x  19  rope. 

One  point  that  seems  to  have  been  lost  sight  of  in  designing 
machinery  using  large  sizes  of  rope  which  require  large  diameters 
of  sheaves  and  drums,  is  that  in  place  of  6  x  19  rope  it  is  possible 
to  use  8  X  19,  6  X  37  or  6  x  61  rope  and  reduce  the  diameter  of 
both  sheaves  and  drums  to  more  reasonable  proportions,  and  still 
not  have  any  greater  bending  stress  in  the  rope.  Crane  builders 
have  for  years  been  using  the  6  x  37  rope  with  good  success  and 
the  writer  would  recommend  for  general  hoisting  work  (excepting 
mines)  that  for  ropes  larger  than  IVa  in.,  6  x  37  rope  be  used, 
and  for  those  larger  than  2  in.  that  6  x  61  rope  be  employed. 
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Another  factor  affecting  rope  service  is  tlie  pci-soiial  equation 
of  the  operator  wlio  is  to  liandle  the  wire  rope.  The  skill  with 
which  any  rope  is  handled  coupled  with  freedom  from  sudden 
jerks  or  quick  stops  vitally  affects  its  life.  Similarly,  the  external 
wear  or  abrasion  of  the  wires  composing  the  rope  influences  the 
durability  of  the  rope.  Properly  aligned  sheaves,  loads  that  arc 
not  excessive,  and  absence  of  any  points  where  friction  wonhl 
cause  undue  wear,  will  all  contribute  to  longevity  of  rope  service. 
If  the  external  wear  is  excessive,  the  rope  maker  can  only 
partially  overcome  this  difficulty  by  the  use  of  stronger  and 
harder  grades  of  steel.  Of  the  four  grades  of  steel  mentioned 
above,  crucible  is  the  softest  and  improved  plow  steel  the  hardest. 

It  might  be  thought  at  the  first  glance  tliat  all  it  i.s  necessary 
to  do  to  solve  the  problem  of  abrasion  is  to  use  the  hardest 
possible  steel.  This  is  not  necessarily  true,  because  each  of  the 
four  grades  has  physical  characteristics  that  are  possessed  by 
the  others,  only  in  a  gi'eater  or  lesser  degi'ee.  If,  therefore,  in 
the  design  of  a  machine  requiring  wire  rope  it  is  found  that 
crucible  steel  will  give  an  ample  factor  of  safety  and  sheaves  and 
drums  are  of  suitable  size  so  that  this  grade  of  rope  may  be 
readily  supplied,  then  the  chances  are  that  crucible  steel  will  he 
the  best  grade  of  rope  to  be  used,  bearing  in  mind  always  the 
question  of  abrasion.  Such  is  the  case  in  the  vast  majority  of 
mining  operations  in  the  United  States.  Some  mining  operations 
are,  of  course,  rising  plow  steel,  but  the  bulk  of  the  coal-mining 


industries  use  crucible-steel  rope,  or  at  the  most  the  extra  strong 
crucible,  with  here  and  there  an  occasional  plow-steel  rope.  In 
cither  metal  mines  both  crucible-  and  plow-steel  ropes  are  being 
emploj'ed.  In  some  cases  where  loads  have  been  increased  the 
grade  of  rope  employed  has  been  changed  from  crucible  or 
|ilow  steel  in  order  to  take  care  of  the  increase  in  load.  Iron-ore 
mines,  for  instance,  are  generally  using  the  plow-steel  grade  of 
rope  because  of  the  heavy  loads  lifted  and  the  grinding  action  of 
the  iron-ore  dust  which  becomes  more  or  less  intimately  attached 
to  the  rope  in  the  pi'ocess  of  hoisting. 

Corrosion  is  another  element  which  affects  the  service  factor. 
This  is  due  to  the  rope's  being  subjected  to  the  action  of  the 
elements  or  an  acid  mine  water,  sulphurous  gases,  etc.  The 
higher  the  grade  of  steel,  the  more  rapid  will  be  the  corrosion 
resulting  from  such  exposure.  Good  lubrication  where  it  is 
possible  to  maintain  it  will  have  a  large  influence  in  counteract- 
ing the  corrosive  effect,  but  in  some  cases  it  is  next  to  impossible 
to  get  any  lubricant  to  stay  on  the  rope,  and  in  such  cases  only 
the  resistant  action  of  tile  steel  itself  to  the  corrosive  effect  is 
left.  AVhen  this  corrosion  has  reached  the  point  where  pitting 
lias  reduced  the  metallic  sectional  area  of  the  wires  and  they 
liave  started  to  break,  then  the  life  of  the  rope  is  practically  gone. 

Ascertaining  the  proper  value  of  all  stresses,  together  with  the 
choice  of  a  reasonable  and  safe  factor  of  safety,  will  contribute 
largely  to  tlie  longevity  of  wire  rope  under  any  set  of  conditions. 
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HERE  is  considerable  evidence  that  a  great  part  of  the 
heat  loss  to  jacket  water  in  an  ex])losion  engine  occurs,  not 
during  the  expansion  stroke,  but  rather  in  the  exhaust 
passages.  Coker  found  by  direct  measurement  a  temperatui'e 
drop  of  150  deg.  cent.  (270  deg.  fahr. )  between  the  gas  in  the 
cylinder  at  the  end  of  the  expansion  stroke  and  the  gas  in  the 
exhaust  pipe.  Dugald  Clerk  found  indirectly  that  of  a  total 
measured  jacket  loss  of  25.4  per  cent,  about  16  occurred  in  the 
cylinder,  and  consequently  9.4  per  cent  in  the  exhaust  passage. 
Losses  in  the  exhaust  passages,  however,  have  no  influence  on  the 
thermal  efficiency  of  the  engine.  In  order  to  arrive  at  the  in- 
fluence of  varying  proportions  and  speeds  on  the  efficiency'  it 
would  be  necessary  to  determine  separately  the  losses  during  I  he 
expansion  stroke  for  a  whole  series  of  engines,  varying  only  one 
factor  ar  a  time.  No  such  investigation  has  to  the  knowledge  of 
the  writer  l)een  undertaken. 

The  formula  for  cooling  loss  developed  later  by  the  author 
from  the  published  work  of  Clerk  and  others,  while  based  cm 
Ijurely  theoretical  considerations,  has  nevertheless  been  found  tn 
represent  fairly  both  the  results  of  careful  experiments  and  gen- 
eral experience,  and  its  jiresentation  at  this  time  would  there- 
fore seem  to  be  abundantly  justified. 

MKTiini.  Eiii'i.nvKii  nv  Dugald  Clerk  ix  His  Expp:ijntENTs 

Clerk  ecjuippeil  an  ordinary  gas  engine  with  a  contrivaiii-.' 
enabling  him  momentarily  to  close  the  inlet  and  exhaust  valvis 
while  the  engine  continued  to  run.  A  series  of  recompressions 
and  reexpansions  of  the  same  burned  charge  took  place  in  the 
cvlinder.  A  sample  diagram  of  these  fluctuations  is  given  in 
Fig.  1. 

With  no  cooling  and  no  friction  losses  the  recompression  ought 
alwa\'s  to  carr\'  the  gas  feuqierature  back  to  its  value    at    the 

'  I'liili'ssor  uf  MiR'liine  Di'sign,  Ohiii   Stiito   Uiiivprsity. 
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beginning  of  the  previous  expansion.  As  a  matter  of  fact.  Fig.  1 
shows  a  constant  falling  of  the  tenqjerafure  from  point  B  to 
points  D,  F,  H,  etc.  By  means  of  calculation  or  determination  of 
the  temperature  at  one  point,  definite  temperature  values  can  be 
assigned  to  all  the  other  maximum-  and  minimum-pressure  points 
on  the  diagram  and  an  estimate  of  the  actual  temjierature  drops 
and  the  average  temperatures  during  the  strokes  can  be  made. 
With  the  aid  of  the  speed  of  the  engine  it  is  also  possible  to  give 
the  results  in  terms  of  reduced  temperature  drops  per  second  cor- 
responding to  certain  average  temiieratures.  The  results  are  given 
in  the  form  of  the  curves  reproduced  from  Clerk's  work  in  Fig.  2. 

These  cun'es  show  reduced  temperature  drop  per  second  on 
the  cold  engine  running  light  at  120  r.p.m.  for  a  full  expansion 
stroke  (o)  and  for  the  upper  3/10  expansion  stroke  {a).  Also 
for  the  hot  engine  running  light  at  160  r.p.m.  for  the  full  ex- 
pansion stroke  (/))  and  loaded  during  the  upper  3/10  expansion 
stroke  (f/).  The  intersection  of  the  curves  with  the  temperature 
axis  gives  the  mean  temperature  of  the  wall. 

The  curves  in  Fig.  2  give  temperature  drop,  not  heat  loss.  The 
expansion  work  in  an  engine  cylinder  is  directly  connected  with 
the  temperature  by  means  of  the  specific  heat.  On  the  other 
hand,  the  work  can  be  directly  evaluated  from  the  indicator 
diagram.  In  this  way  the  specific  heat  of  the  gas  in  the  cylinder 
at  various  temperatures  can  be  ascertained.'  Clerk  gives  the 
values  found  in  Table  1. 

Table  1  gives  a  striking  illustration  of  the  increase  of  the 
specific  heat  with  the  temperature.  This  increase  is  not  uniform, 
however.  It  is  considerable  at  lower  temperatures,  but  almost  nil 
at  higher  temperatures.  Clerk  in  his  original  paper  deems  this 
behavior  ]iartly  due  to  delayed  combustion  and  hence  considers 
[lis  spesit^c-heat  values  as  merely  "  aiijiarent." 

Very  thorough  investigations  of  the  specific  heats  of  gases  have 
been  carried  out  by  Nernst  and  his  pupils."  From  these  it  would 
appear  that  only  carbon  dioxide  with  certainty  behaves  in  the 
manner  indicated  by  Clerk's  experiments.  The  specific  heat  of  all 
other  common  gases,  even  tliat  of  superheated  steam  of  sufficiently 

I  Sec  I'rocecdinKS  of   Ihi'  It.iyal    Socicly,   A.   vol.   77.   p.  4!)!l. 
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high  temperature,  shows  rather  a  linear  increase  with  the  tempera- 
ture. For  the  mixture  used  by  Clerk  the  specifie-heat  values  he 
gives  seem  to  be  too  high,  at  least  at  lower  temperatures.  This  is 
the  opinion   also  of  the  Gaseous  Explosion   Committee   of   the 

TABLE  1  APPARENT  SPECIFIC  HEAT  (INSTANTANEOUS)  AT  CONSTANT 
VOLUME,  Ct.  EXPRESSED  IN  FT-LB.  PER  CU.  FT.  OF  WORKING 
FLUID  AT  0  DEC.  CENT.  AND  760  MM. 


Temperature, 

Temperatuie, 

deg.  Cent. 

CiFt-Lb. 

deg.  Cent. 

fi-  Ft-Lb. 

0 

19.6 

800 

26.2 

100 

20.9 

900 

26.6 

200 

22.0 

1000 

26.8 

300 

23.0 

1100 

27.0 

400 

23.9 

1200 

27.2 

.WO 

24.8 

1300 

27.3 

600 

25.2 

1400 

27.35 

700 

25  7 

1.500 

27.45 

British  Association.  Yet,  as  will  be  seen  below,  the  deviations 
are  not  very  great,  considering  the  accuracy  possible.  By  means 
of  his  heat  values  Clerk  has  succeeded  in  accounting  verv  satis- 


FiG.  1     Clerk  DL\GiiAsr  of  Explosion  and  Alternate  Compres- 
sion AND  EXP.\NSI0N  OF  HoT  G.\SES  IN   ENGINE  CYLINDER 

faetorily  and  in  a  new  and  striking  manner  for  the  heat  balances 
in  several  combustion  engines.  In  the  illustrative  examples  figured 
in  this  paper  these  values  have  at  times  been  used.  This  can  be 
done  without  question  when  only  general  laws  for  design  are 
to  be  established. 

Clerk  gives  the  average  composition  of  his  combustion  gas  as 
follows : 

Volumes 

Steam  (assumed  gaseous) 11.9  ■ 

Carbon  dioxide 5.2 

Oxygen   "...     7.9 

Nitrogen  75.0 


100.0 

The  molecular  weight  of  this  mixture  would  be  27.96,  or  prac- 
tically that  of  pure  nitrogen,  and  the  weight  of  1  cu.  ft.  at  0  deg. 
cent,  and  760  mm.,  0.078  lb.  The  specific  heat  for  the  mixture 
at  various  temperatures  is  given  in  Table  2,  in  customary  units, 
the  values  having  been  derived  from  the  Clerk  and  the  Nernst 
values. 

The  difference  between  the  two  series  of  specific-heat  values 
given  in  Table  2  amounts  to  about  10  per  cent  in  the  middle  of 
the  range,  but  is  barely  1  per  cent  at  atmospheric  temperature 
and  less  than  2.5  per  cent  at  1500  deg.  cent.  (2700  deg.  fahr.). 
With  the  aid  of  Clerk's  specific  heats  the  cooling  curves  in  Fig.  3 
have  been  obtained.  These  curves  give  the  cooling  loss  during 
the  whole  expansion  stroke,  reduced,  however,  to  heat  units  per 
unit  weight  of  gas  per  second.  If,  then,  we  compute  the  work 
theoretically  obtainable  from  1  lb.  of  gas  with  the  temperatures 
and  the  expansion  occurring,  and  if  we  compute  the  heat  neces- 


TABLE  2     SPECIFIC  HEAT  OF  CLERK'S  WORKING  MIXTURE 


Temperature 

Specific  heat.    B.t.u 

.  per  lb.  or  cat.  per  kg. 

Deg.  cent. 

Deg.  fahr. 

According  to  Clerk 

According  to  Nernst 

32 

0 

0.180 

0.178 

212 

100 

0.192 

0.183 

392 

20O 

0.202 

0.187 

572 

300 

0.211 

0.192 

752 

400 

0.219 

0.196 

932 

500 

0.228 

0.201 

1112 

600 

0.231 

0.205 

1292 

700 

0.2.36 

0.210 

1472 

800 

0.240 

0.214 

1652 

900 

0.244 

0.219 

1832 

1000 

0.246 

0  223 

2012 

1100 

0.248 

0.228 

2192 

1200 

0.250 

0.232 

2372 

1.300 

0.251 

,     0.237 

2.5,52 

1400 

0.2515 

0.241 

27.32 

1500 

0.252 

0.246 

sary  to  raise  1  lb.  of  gas  from  the  temperature  at  the  end  of  com- 
pression to  the  temperature  at  the  end  of  the  explosion,  we  can 
derive  the  actual  expansion  work  as  well  as  the  percentage  cooling 
loss.    This,  however,  appUes  only  to  the  Clerk  engine. 

Application  op  Clerk's  Heat-Drop  Curves  to  Other  Engines 

Influence   of  Surface-to-Volume  Ratio. — Clerk's   experimental 
engine  had  the  following  dimensions : 

Cylinder  diameter,  in 14 

Stroke,  in 22 
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Fig.  2  Tej(per.\tuee  Drop  Ixclrred  per  Second  at  DiFFERENr 
Mean  Temper.\tures  Calculated  in  Time.  Each  Line  is  the 
Mean  of  Three  Cards  Tndeb  the  Given  Conditions 


120  r.p.m. 


f  (a  )  Whole  stroke  160  r.p.m.  Hot/  Ci )  Whole  stroke 

I  fa')  Upper  fa  stroke      Load  50  b.h.p.  (.  (6')  Upper  h  stroke 


Total  cylinder  volume  with  full-out  piston,  cu.  ft. .  .   2.41 
Total  cooling  surface  with  full-out  piston,  sq.  ft. .  .11.2 
Sq.  ft.  of  cooling  surface  per  cu.  ft.  of  volume 4.64 

Now,  the  most  simple  assumption  to  make  with  regard  to  cool- 
ing losses  is  that  they  vary  directly  as  the  ratio  of  surface  to- 
included  volume.  For  this  assumption  there  is  considerable  sup- 
port in  the  results  of  experiments  with  explosions  in  closed  ves- 
sels. Table  3  gives  data  on  the  surface  and  capacity  of  the  vessels 
used  by  several  different  experimenters,  and  Table  4,  values  of  the 
temperature  drop  in  the  same  vessels  as  recorded  by  Clerk. 

The  values  in  Table  4  have  been  plotted  in  Fig.  4.  The  experi- 
ments were  carried  out  at  widely  differing  places  and  times  by 
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TABLE  3     EXPLOSION  EXPERIMENTS  WITH  CXOSED  VESSELS 


Reference 
No. 


Experimenter 


Hopkinson  (large  vessel) 

Bairstow  and  Alexander  Hopkinson 

(small  vessel) 

Hopkinson  (small  vessel) 

Clerk  (first  vessel) 

Massachusetts  Institute  Technologj' 
Clerk  (second  vessel) 


Capacity 

of  vessel, 

cu.  ft. 


6.2 

0.82 

0.684 

0.183 

0.180 

0.150 


Interna 

surface  of 

vessel 

sq.  ft. 


17  3 

5.02 
4.33 
1.79 
1.79 
1.60 


Ratio  of 
surface  to 

volume, 

sq.  ft.  per 

cu.  ft. 


2.79 

6.12 
6. 33 
9.78 
9.94 
10.65 


different  experimenters,  using  different  methods,  with  vessels  of 
differing  shapes.  It  should  not  cause  any  surprise  that  the  points 
are  scattered.  Nevertheless,  it  can  hardly  be  denied  that  they  are 
more  naturally  represented  by  straight  lines,  as  shown,  than  in 
any  other  manner. 

As  far  as  experimental  evidence  goes,  it  then  certainly  seems 
to  counsel  the  assumption  of  direct  proportionality  between  heat 
loss  per  unit  time  and  the  ratio  of  surface  to  included  volume. 
For  geometrically  similar  vessels  this  ratio  varies  inversely  as  the 
linear  dimensions.  For  similar  engines  running  at  the  same  num- 
ber of  revolutions  the  cooling  losses  would  then  vary  inversely  as 
the  cylinder  diameter.  This  has  led  to  the  conclusion  that  the 
cooling  losses  could  be  reduced  almost  to  zero  by  employing  suffi- 
ciently large  dimensions.  How  unjustified  this  is  will  appear 
after  some  further  scrutiny. 

Influence  of  Speed.     In  the  derivation  of  the  heat-loss  curve 
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Full  Stroke  in  Clerk  Experimental  Engine 


from  Clerk's  experiments  it  has  been  tacitly  assumed  that  the 
heat  loss  varies  directly  as  the  time.  No  other  assumption  with 
regard  to  heat  transfer  has  ever  been  made.  With  all  other  con- 
ditions equal,  the  heat  loss  in  an  engine  should  then  vary  inversely 
as  the  r.p.m.  It  is  important,  however,  to  note  that  all  other 
conditions  should  be  equal.  It  is  known  that  if  an  engine  is 
speeded  up,  something  may  be  gained  in  efiieieney,  yet  not  as 
much  as  should  be  expected  if  the  heat  loss  dropped  in  direct 
proportion  to  the  increase  in  speed.  The  reason  for  this  is  often 
given  as  increased  turbulence  with  increased  speed.  This  would, 
of  course,  increase  the  convection  losses.  If  the  valves  are  cor- 
rectly located  and  correctly  proportioned  there  should  be  no  more 
turbulence  at  high  speed  than  at  low  speed,  unless  the  turbulence 
is  intentionally  increased  in  order  to  accelerate  combustion. 

For  the  same  engine,  an  increase  in  r.p.m.  means  an  increase 
in  piston  speed  and  an  equal  increase  in  gas  velocity  along  the 
walls.  The  old  idea  was  that  the  coefficient  of  heat  transfer  from 
gases  increased  directly  as  the  square  root  of  the  rubbing  velocity 


of  the  gas.  We  can  probably  do  no  better  in  the  present  connec- 
tion than  adhere  to  this  old  idea,  even  though  it  expresses  the  rela- 
tions somewhat  too  simply.  We  should  then  put  the  heat  loss 
directly  proportional  to  the  square  root  of  the  piston  speed.  Con- 
sequently, if  the  known  lieat  loss  of  a  certain  engine  be  denoted 
by  L„,  and  its  surface-to-volume  ratio  and  its  piston  speed,  and 
r.p.m.  by  ii„,  F„  and  iV„,  respectively,  then  for  another  similar 
engine  with  values  li,  V  and  N,  working  under  the  same  tempera- 
ture conditions  the  heat  loss 


L  =  L,X 


B.       N 


X 


v: 


[1] 


In  the  form  just  given  the  formula  is  serviceable  only  for  com- 
paring with  each  other  engines  working  under  similar  tempera- 
ture conditions,  with  similar  fuels.  It  does  not  take  into  account 
variations  in  expansion  ralio,  or  in  maximum  temperature;  nor 
does  it  give  absolute  heat  losses  in  heat  units  per  unit  weight  of 
gas.    It  can  easily  be  given  this  added  range  of  usefulness  by  con- 
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neeting  it  with  the  heat  losses  per  second  per  unit  weight  of  gas 
given  for  varying  mean  temperatures  for  the  Clerk  engine  by  the 
cui-ve  in  Fig.  3. 

Assuming  a  certain  maximum   temperature,   or  calculating   it 
approximately  with  the  aid  of  the  specific  heats  given  in  Table  2. 

TABLE  i     DROP  IN  TEMPERATURE  IN  0.05  SECOND  AT  MEAN    TEM 
rER.\TURES  GIVEN,  DEC.  CENT. 

Pressure  before  explosion  in  all  vessels,  atmospheric 


Drop   in 

temperature   in   0.05   sec. 

at    mean 

Reference 

Ratio  of  surface 

to  volume,  sq.  ft. 

per  cu.  ft. 

temperatxire  of 

No. 

1450 

1400 

1300 

1150 

deg.  cent. 

deg.  cent. 

deg.  cent. 

deg.  cent.' 

1 

2.79 

80 

68 

52 

38 

2 

6.12 

127 

114 

93 

65 

3 

6.33 

166 

1.53 

131 

100 

4 

9.78 

378 

327 

257 

182 

5 

9  fi4 

372 

327 

257 

182 

6 

10.65 

238 

216 

184 

138 

it  is  possible  then  to  estimate  from  the  expansion  ratio  of  the 
engine  the  temperature  drop  during  the  expansion  by  the  use  of 
an  assumed  polytropie  exponent.  From  this  we  get  close  enough 
for  our  purpose  the  mean  temperature  during  expansion  as  an 
arithmetic  average.  The  corres]iotiding  heat  loss  C  is  read  from 
the  curve  in  Fig.  3  and  it  is  the  loss  in  B.t.u.  per  lb.,  or  cal. 
per  kg.  of  gas  used  for  an  expansion  stroke  lasting  one  sec- 
ond. To  get  the  loss  for  any  other  duration  of  stroke  it  is 
simply  necessary  to  multiply  C  by  the  actual  duration  in  service. 
If  the  actual  r.p.m.  is  N,  this  duration  is  30/N.  The  surface-to- 
volume  ratio  in  the  Clerk  engine  was  4,64  sq.  ft.  per  cu.  ft.,  and 
the  piston  speed  at  KiO  r.]i.ni. — the  speed  at  which  the  curve  aji- 
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plies — 586  ft.  per  min.  Consequently,  for  any  engine  of  surface- 
to-volume  ratio  li  and  piston  sj>eed  1'  the  expansion  cooling  loss 
in  heat  units  per  unit  weight  of  gas  used  is 


L  =  CX 


-X— J-^ 
N  ^  4.G4  \  586 


or 


L  =  0.267  {CR/N)\/V [2] 

In  Formula  [2]  B  is  expressed  in  sq.  ft.  per  cu.  ft.,  V  in  ft. 
per  min.,  and  A'  in  r.p.m.,  while  C  can  be  either  in  B.t.u.  per  lb., 
or  cal.  per  kg.,  or  in  any  other  units  for  which  a  C  curve  is  avail- 
able. If  B  should  be  given  in  sq.  in.  per  cu.  in.,  which  is  more 
convenient  in  most  cases,  then 

L  =  3:2(CB/N)\/r [.3] 

where  V  is  the  piston  speed  in  ft.  per  min.  as  is  customary. 

Application  op  the  Cooling-Loss  Formula  to  Actual  Cases 

Influence  of  Absolute  Dimensions  on  Cooling  Losses.  Assume 
in  the  first  instance  that  the  piston  speed  does  not  vary.  Particu- 
lars of  series  of  such  engines  for  a  piston  speed  of  1000  ft.  per 
min.  and  a  bore-to-stroke  ratio  of  1 : 1.5  are  given  iu  Table  5. 


table  5   engines  with  piston  speed  of  1000  ft.  per  min.  and 
stroke-to-bore  ratio  of  1  .5 


Diameter, 
Stroke,  in. . 
R.p.m 


3 

4.5 
1333 


10 

15 

400 


266 


30 

45 
133.3 


42 
63 


In  this  case  the  r.p.m.  varies  inversely  as  the  diameter,  and  so 
does  the  surface  ratio.  Consequently  for  the  same  C,  L  is  con- 
stant. Thus,  as  far  as  the  formula  for  the  same  expansion  ratio 
and  the  same  maximum  temperature  goes,  the  cooling  losses  an<l 
hence  the  indicated  efficiency  of  these  engines  would  be  the  same 
for  all  dimensions.  Actually  in  order  to  avoid  cracking  of  the 
metal,  the  cooling  will  have  to  be  much  more  efficient  for  the 
larger  engines.  If  they  are  double-acting,  then  even  the  pistons 
will  be  water-cooled.  Even  so,  the  maximum  temperatures  ami 
maximum  pressures  will  have  to  be  kept  down.  The  larger 
engines  will  therefore  have  a  tendency  to  be  rather  less  efficient 
than  the  smaller  ones.  On  the  other  hand,  with  very  high  values 
of  N  the  combustion  is  likely  to  consume  a  large  part,  if  not  the 
whole,  of  the  stroke.  In  many  cases,  in  fact,  a  good  deal  of  the 
combustion  will  take  place  in  the  exhaust  pijie.  This  can  be  pre- 
vented by  extremely  efficient  carburization  and  ignition.  Yet. 
on  the  whole,  the  likelihood  is  that,  with  the  same  compression, 
the  best  efficiencies  will  be  found  in  the  middle  of  the  range.  This 
would  seem  to  be  borne  out  by  experience. 

It  may,  however,  be  said  that  unvarying  piston  speed  for  all 
dimensions  does  not  correspond  to  actual  conditions.  In  some 
aeroplane  and  automobile  engines  piston  speeds  ai-e  found  aji- 
proaehing,  if  not  exceeding,  2000  ft.,  while  it  might  perhaps  be 
conservative  to  let  the  piston  speed  of  very  large  engines  remain 
below  750  ft.  Sujipose  that  at  the  large-size  end  the  piston 
speed  is  half  of  what  it  is  at  the  small-size  end.  The  number  of 
revolutions  at  the  large-size  end  would  be  only  half  of  what  it 
would  have  to  be  to  limit  the  cooling  loss  to  its  value  at  the  small- 
size  end,  piston  speeds  l)eing  equal.  This  would  tend  to  make  the 
cooling  loss  twice  as  large  at  the  large-size  end.  On  account  of 
the  lower  value  of  the  piston  speed  this  loss  is  reduced  in  the  ratio 
of  \/2.  The  upshot  is  that  the  loss  would  be  about  40  per  cent 
greater  for  the  large  size. 

There  is  then  absolutely  no  reason  to  look  for  high  efficiency 
in  large  dimensions.  High  speed,  even  though  connected  with 
high  piston  speeds,  is  preferable,  even  from  the  pure  efficien<-y 
point  of  \aew — provided  the  combustion  can  be  effected  satisfac- 
torily. 

Influence  of  Vuriiing  Stroke-to-Bore  Batio.  In  this  paragraiih 
it  will  be  assumed  that  the  change  in  stroke-to-bore  ratio  is  not 
consequent  upon  a  change  in  expansion  ratio.     The  question  is: 


With  a  given  expansion  ratio  and  temperature  range,  how  should 
a  cylinder  be  proportioned  for  best  efficiency .'  A  basic  cylinder 
of  5  in.  diameter  and  6  in.  stroke,  with  the  same  total  volume  and 
the  same  clearance  volume  for  all  other  jiroportions,  will  be  con- 
sidered. The  expansion  ratio  may  be  5 — that  of  the  Clerk  engine ; 
the  speed,  1200  r.p.m. ;  the  piston  speed  will  van-  from  case  to 
case. 

Using  Formula    [1]    the  conditions  found   are   those   recorded 
in  Table  6. 


table  6 


engines  with  unvarying  volume  and  varying 
stroke-to-bore  ratio 


Ratio,  stroke  to  bore 

Diameter,  in 

Stroke,  in 

R,  sq.  ft.  per  cu.  ft 

Piston  speed,  ft.  per  min. . . . 
Cooling  loss,  per  cent  (for  Clerk 
engine  16  per  cent) 


1.0 

1.2 

1.4 

1.6 

1.8 

2.0 

5.3 

5.0 

4.74 

4.53 

4.35 

4.2 

5.3 

6.0 

6.63 

7.25 

7.81 

8.4 

12.7 

12. S 

13.1 

13.3 

13.5 

13.8 

1060 

1200 

1326 

1450 

1.562 

1680 

7.85 

8.4 

9.05 

9.6 

10.1 

10.8 

2.5 
3.9 

9.75 
14.3 
1950 

12.0 


The  cooling  loss  increases  regularly  with  increasing  stroke-to- 
bore  ratio.  The  absolute  magnitude  of  the  loss  is  small  and  the 
extreme  variation  changes  the  theimal  efficiency  by  only  4  per 
cent.  However,  this  4  per  cent  means  from  15  to  20  per  cent 
saving  in  fuel.  In  an  aeroplane  1  lb.  of  weight  would  be  saved  in 
fuel  for  a  10-hr.  flight  for  every  hp.  of  the  engine  outjiut.  This 
is  not  negligible,  and  will  count  more  and  more  as  longer  and 
longer  flights  over  sea,  or  over  enemy  territory,  are  attempted. 

Influence  of  Varying  Strolie-to-Bore  Batio  Consequent  on 
Varying  Expansion  Batio.  The  next  step  is  to  investigate  the 
influence  of  varying  expansion  ratio  on  engines  of  the  same  out- 
put and  the  same  speed,  the  increase  in  expansion  being  brought 
about  by  lengthening  the  stroke.  With  increased  compression 
and  increased  stroke  the  output  per  sq.  in.  of  piston  area 
will  increase  for  the  same  number  of  revolutions.  To  obtain  equal 
output  the  cylinder  diameter  wiU  have  to  decrease  with  increased 
expansion  ratio,  as  indicated  in  Table  7. 

TABLE  7     INFLUENCE  OF  VARYING  EXPANSION  RATIO  ON  ENGINES 
OF  THE  SAME  OUTPUT  AND  THE  SAME  SPEED 


A'olumetric  expansion  ratio.  . 
Cylinder  diameter,  in. 

Stroke,  in 

Ratio,  stroke  to  bore 

.Surface-to-volume  ratio,  R,  sq.  ft.  per  cu.  ft.. 

Piston  speed,  ft.  per  min 

Max.  temperature,  assumed,  deg.  fahr 

Max.  temperature,  assumed,  deg.  cent 

Final  temperature  of  expansion,  deg.  fahr... . 
Final  temperature  of  expansion,  deg.  cent. . . 

Heat  loss,  B.t.u.  per  lb.  of  gas 

Heat  loss,  cal.  per  kg,  of  gas 

Indicated  work,  approx.,  B.t.u.  per  lb.  of  gas 
Indicated  work,  approx..  cal.  per  kg.  of  gas.. 


3 

5 

- 

5 

4 

3.5 

.5 

6 

7 

1 

1.5 

2 

13.3 

15.5 

16.7 

1000 

1200 

1400 

3270 

3270 

3270 

isoo 

1800 

1800 

2240 

18.50 

1630 

1227 

1007 

887 

100 

103 

108 

56 

57 

60 

171 

337 

271 

95 

132 

151 

9 
3 

7.5 
2.5 
19.0 
1500 
3270 
1800 
1470 
802 
118 
65 
297 
165 


Polytropic  exponent  in  computation  of  temperature  drops.  1.3:  compression  work 
assumed  equal  to  30  per  cent  of  expansion  work. 

As  Table  7  shows,  while  the  cooling  loss  increases  18  \)er  cent, 
the  indicated  work  increases  74  per  cent.  The  value  of  high 
expansion,  even  though  gained  by  increased  stroke-to-bore  ratio 
and  decreased  cylinder  diameters,  is  hereby  clearly  demonstrated. 
For  average  conditions,  however,  a  high-expansion  engine  would 
be  more  efficient  with  a  large  diameter  and  a  short  stroke  than 
with  a  small  diameter  and  a  long  stroke. 

Character  of  tlie  Combustion  in  High-Speed  Engines.  In  Table 
7  the  cooling  losses  and  the  indicated  work  are  given  in  heat  units 
per  unit  weight  of  gas.  If  to  obtain  percentages  an  attempt  were 
made  to  calculate  the  thermal  efficiency  of  the  engine  by  reference 
to  the  heat  supplied  during  combustion,  some  very  astonishing 
figures  would  result,  such  as  those  in  Table  8.  Here  the  maximum 
temperature  has  been  assumed  equal  to  3270  deg.  fahr.  (1800  deg. 
cent.),  in  all  cases  and  the  mechanical  efficiency  equal  to  0.85. 
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TABLE  8      APPARENT  SHAFT  EFFICIENCIES  FOR  ENGINES  IN  TABLE  ' 


Volumetric  expansion  ratio 

End    temperature    of    compression,    deg. 

fahr.  abs 

End    temperature    of    compression,    deg. 

cent,  abs 

Temperature  rise  to  3730  deg.  fahr.  abs... 
Temperature  rise  to  2073  deg.  cent.  abs..  . 
Heat    required,     approx.     (Cr  =  0,22.3), 

B.t.u.  per  lb.  of  gas 

Heat  required,  cal.  per  kg.  of  gas 

Shaft  thermal  efficiency'   from  indicated 

work  in  Table  7  (mech.  eff.  0.S.5) 


It  is  evidi'iit  that,  even  though  7  and  9  may  be  unusual  e.\- 
pansion  ratios  in  actual  engines,  we  can  never  hope  to  attain 
brake  efficiencies  as  high  as  those  in  Table  8.  In  arriving  at  these 
efficiencies  no  use  has  been  maile  of'  the  calculated  cooling  losses ; 
we  have  simply  taken  a  j)olytropic-expansion  exponent  equal  to 
1.3  and  assumed  that  all  heat  is  added  before  the  expansion  com- 
mences to  take  place. 

Clerk  in  his  paper  before  the  Royal  Society  concludes  from 
his  experiments  on  an  engine  running  at  only  160  r.p.m.  that  some 
combustion  is  proceeding  even  during  his  first  reexpansion,  i.e., 
after  the  whole  normal  expansion  stroke  and  a  whole  intervening- 
compression  stroke.  All  experiments  with  closed  vessels  show 
gaseous  explosions  to  take  certainly  not  less  than  -^j^  sec,  and  this 
only  with  over-rich  mixtures.  With  normal  mixtures,  it  takes  a 
much  longer  time  than  that  to  reach  the  maximum  pressure. 
Turbulence  accelerates  combustion  very  much.  Yet  such  direct 
experiments  as  we  have  seem  to  show  that  with  normal  mixtures 
even  a  turbulent  combustion  would  take  all  of  Jj  see.  One- 
fortieth  of  a  second,  however,  is  exactly  the  time  occupied  by  the 
whole  expansion  stroke  of  an  engine  running  at  1200  i-.]>.m.  We 
have  then  absolutely  no  reason  to  assume  that  the  combustion  is 
complete  before  the  expansion  commences.     In  the  series  of  en- 


gines just  considered,  it  is  far  more  reasonable  to  assume  that  il 
continues  during  the  whole  expansion  stroke. 

Assuming  this  we  might  approach  the  conditions  actually  ob- 
taining by  figuring  with  an  isothermal  expansion.  During  such 
an  expansion  all  the  heat  added  passes  directly  into  work.  As- 
sume a  temperature  of  1600  deg.  cent.  (2912  deg.  fahr.)  to  obtain 
during  the  expansion,  then  with  an  exi^ansion  ratio  of  5  w-e  find 
for  the  corresponding  engine  in  Table  7  the  values  gixcii  in 
Table  9. 


T.\BLE  9      SHAFT  EFFICIENCY  AND  COOLING   LOSS  OF  ENGINE   OF 

TABLE  7  WITH  EXPANSION  RATIO  OF  5,  ASSUMING 

ISOTHERMAL  EXPANSION 


Isothermal  expansion  work  (gas  constant  =  0.071) 

Heat  added  between  compression  temperature  (708  deg 
fahr.,  375  deg.  cent.),  and  max.  temp.  (Cr  =  0.225)- 

Cooling  loss,  estimated 

Total  heat  supplied 

Compression  work  (exponent  =  1.3),.,. 

Indicated  work 

Shaft  efficiency  (mech.  eff.  =  0  So) , 

Cooling  loss,  per  cent 


B.t.u.  per  lb. 


Cal.  per  kg. 


214 


496 

276 

162 

90 

1043 

5803 

104 

58 

281 

l.)6 

0 ,  229 

0  225 

l.j  .) 

15,5 

The  shaft  efficiency  is  now  about  what  would  be  expected  from 
an  engine  of  this  size  and  speed,  and  the  cooling  loss  is  consider- 
ably increased.  The  main  reason  for  the  lowered  efficiency,  how- 
ever, is  not  cooling  loss,  Init  delayed  coml)ustion.  To  increase 
efficiency  in  explosion  engines  running  at  very  high  speeds,  the 
main  prerequisites  are  extremely  efficient  carburation,  extremely 
efficient  ignition,  and  pcrliaps,  if  feasible,  some  means  for  increas- 
ing the  turbulence  during  combustion.  It  would  hardly  be  good 
practice  to  increase  turbulence  by  means  of  greater  gas  velocities, 
and  greater  throttling  losses  in  valves. 
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MAXY  processes  of  manufacturing  require  for  best  results, 
natural  illumination  consisting  of  sufficient  and  well- 
diffused  daylight  with,  at  the  same  time,  however,  the 
important  limitation  that  little  or  no  direct  sunlight  shall  fall 
upon  the  working  |)lane.  That  is,  there  is  a  sharp  distinction 
between  daylight  and  sunlight  and  their  relative  desirability. 
The  former  consists  of  illumination  by  reflected  _and  refracted 
light,  properly  designed  fenestration,  resulting  in  an  evenly  dis- 
tributed, well-diffused  light  with  consequent  lack  of  sharp  shadows 
and  contrasts.  The  latter,  or  illumination  by  direct  sunlight,  is 
objectionable  for  many  reasons  of  varying  relative  importance, 
such  as  the  following:  Its  heating  effect,  especially  in  warm, 
southern  climates:  its  color  which  has  a  sensation  value  containing 
a  greater  proportion  of  red  rays  than  daylight ;  its  actinic  effect 
upon  materials  used  in  the  manufacturing  processes;  and  the 
fact  that  it  is  unidirectional  and  of  excessive  intensity  resulting 
in  glare,  sharp  shadows  and  contrasts. 

Diffusion  of  daylight  in  sawtooth  buildings  is  obtained  by  plac- 
ing the  sawteeth  so  that  the  glass  or  lighting  area  faces  the 
northern  sky;  sufficient  intensity  being  dependent,  among  other 
things,  upon  the  size  and  slope  of  the  lighting  area.  Evenness  of 
distribution  is  procured  by  properly  apportioning  the  lighting 
areas.  The  amount  of  direct  sunlight  admitted  daily,  the  time 
of  its  admission,  and  its  duration  are  evidently  dependent  upon 
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three  considerations,  the  last  two  of  which  ma\-  be  varied  within 
certain  practical  limits.     They  are : 

((     Day  of  the  year,  determining  as  it   does  the  sun's   path 
across  the  sky 

b     Direction  in  which  the  lighting  area  faces  as  regards  the 
points  of  the  compass 

c  Slope  of  the  lighting  area. 
For  a  given  lighting  area,  a  variation  in  its  slope  is  accom- 
panied by  a  vei-y  appreciable  change  in  the  amount  of  daylight 
admitted.  That  is,  as  the  pitch  of  the  lighting  area  is  made 
steeper,  the  amount  and  duration  of  direct  sunlight  entering  the 
building  is  lessened,  but  only  at  the  expense  of  the  general  illum- 
ination. Conversely,  as  the  slope  of  the  lighting  area  is  decreased, 
the  intensity  of  daylight  is  correspondingly  increased,  but  there 
also  is  concurrent  therewith  a  greater  amount  and  duration  of 
direct  sunlight.  The  question  then  becomes :  How  steep  should 
this  slope  be?  What  is  the  projjer  balance  between  the  two  con- 
tending requirements  of  little  sunlight  and  much  daylight?  Also 
at  what  time  of  day  will  tlirect  solar  rays  fall  upon  the  working 
plane,  in  what  locations  and  volume,  and  for  how  long  a  period? 
Naturally,  no  general  answer  can  be  given,  but  each  individual 
problem  should  be  worked  out  only  after  careful  study  has  been 
made  of  the  particular  conditions  and  requirements  which  have 
to  be  met,  not  excluding  first  cost.  In  the  Southern  States,  for 
example,  the  tendency  is  to  adopt  a  more  nearly  vertical  lighting 
area  than  in  the  northern  part  of  the  United  States  or  Canada, 
on  account  of  the  greater  altitude  of  the  sun  and  its  intense  heat. 
Occasionally  it  has  been  found  advantageous  to  so  locate 
maehinei-j'  as  to  avoid  any  direct  sunlight  during  the  working 
hours. 
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AVith  a  view,  therefore,  to  clearing  up  such  questions  as  these, 
the  writer's  firm,  P.  P.  Sheldon  &  Son,  undertook  to  work  out,  in 
I'ouneetion  with  what  empirical  data  they  already  had,  a  rational 
method  of  design  for  sawtooth-roof  construction. 

The  subject  is  necessarily  divided  into  two  closely  related  parts, 
the  first  concerning  direct  sunlight,  its  amount,  time  of  admis- 
sion, duration,  and  location  on  the  working  plane;  the  second 
relating  to  intensity  of  da/ilif/ht  upon  tlie  working  plane. 


Paut  1     Oriextation  of  Sawtooth   BriLPixciS  and  Slope  oj' 

THE  Lighting  Area  as  Related  to  Requirements 

OF  Lea.'^t  Direct   Sunlight 

In  the  practical  problem  of  the  sawtooth  roof,  the  effective 
slope  or  vertical  angle  of  the  lighting  area,  on  account  of  project- 
ing jets,  gutters,  and  sash  rails,  and  the  interference  of  roof 
raftei-s,  etc.,  is  greater  than  the  pitch  of  the  glass  itself;  this  often 
amounts  to  as  much  as  7  or  10  deg.  Similarly  the  horizontal 
<i)igle  or  bearing  of  the  lighting  area  wdth  respect  to  the  sun's 
rays  may  be  greater  or  less  than  the  nominal  angle  on  account  of 


cos  (90  — 7i.) 


sin  h 


cot  V 
cot  a; 
cot  V 


Fig.  1     Path    of   Dikect    Sunlight 

projecting  vertical  sash  bars,  etc.     This  difference  often  amounts 
to  as  much  as  5  or  8  deg. 

The  position  of  the  sun  at  any  given  time  depends  upon  the 
latitude  of  the  place,  time  of  day,  and  calendar  date,  and  may  be 
obtained  from  standard  altitude  and  azimuth  tables.  Knowing 
these,  the  time  of  admission  and  duration  of  direct  sunlight  for 
any  day  of  the  year  may  be  calculated  as  follows: 

in  Fig.  1,  let  the  plane  determined  by  the  three  points,  A,  C 
and  D  represent  the  lighting-area  plane,  and  let  points  A,  B  and 
E  define  a  plane  parallel  with  the  horizon.  These  two  planes 
intersect  in  line  AF.  The  acute  angle  v  is  then  the  effective  slope 
or  vertical  angle  of  the  lighting-area  plane. 

Also  let  line  AB  represent  the  horizontal  direction  or  bearing 
of  the  sun  with  respect  to  the  building  at  any  assumed  calendar 
date  and  time.  That  is,  angle  /;  is  the  difference  between  the 
sun's  true  bearing  or  azimuth  and  the  true  corrected  bearing  or 
azimuth  of  the  lighting-area  ridges,  each  azimuth  being  read 
easterly  or  westerly  from  north,  according  to  whether  morning 
or  afternoon  conditions  are  being  computed. 

Now  pass  plane  ABC  through  AB  perpendicular  to  plane  ABE 
cutting  the  lighting-area  plane  ACD  in  line  CD.  By  construc- 
tion this  plane  also  contains  the  sun's  altitude  line  through  point 
A.  Consequently,  it  is  evident  that  if  vertical  angle  x  is  greater 
than  the  altitude  of  the  sun,  a  condition  of  total  shade  exists 
within  the  building  at  the  given  time.  And-  contrarjTvise,  if  x 
is  less  than  the  solar  altitude,  the  sun  is  in  front  of  the  plane  of 
the  lighting  area  and  some  direct  sunlight  is  entering  the  building. 
Now,  to  find  -T  in  terms  of  v  and  h  (see  Fig.  1), 


and 
and 


cos  (90  —  70  = 


AE  =  ED  cot  V 
AB  =  ED  cot  X 
AE 


AB 


Substituting  in  the  last  equation  the  values  of  AE  and  .-IB, 


whence,  

cot  X 

and  tan  x  =  sinh  tan  v [1 J 

From  tlie  above  equation  exact  information  may  be  obtained 

as  to  the  time  of  admission  of  direct  sunlight  and  the  number  of 

hours  of  its  duration.     The  solution  of  a  numerical  example  will 

illustrate  the  method  of  procedure. 

A  Numerical  Example,  Sunlight  Conditions 

Given  a  saw-tooth  building  located  in  north  latitude  36  deg. 
Orientation  of  building  is  such  that  azimuth  of  sawtooth  ridges 
=  99°  08'  E.  Angle  of  glass  =  73°.  Required  to  find  sunlight 
conditions  on  June  10  (sun's  declination  23°  N. ). 

By  inspection,  according  to  azimuth  tables,  sunlight  will  enter 
the  building  from  sunrise  until  at  least  9  :'20  a.  m.  apparent  time, 
because  the  sun's  azimuth  up  to  that  time  is  less  than  that  of  thi 
sawtooth  ridges.  The  method  now  consists  in  finding  by  trial  at 
what  time  the  sunlight  entirely  disappears  from  the  building. 

Assume  10 :20  a.  m.,  at  whien  apparent  time,  according  to  the 
tables,  the  sun's  azimuth  =  114°  08'  E.,  and  its  altitude  64°  46'. 
Now,  V  =  73°  plus  a  correction  for  projecting  jets,  gutters,  etc., 
as  previously  explained.  (This  may  be  found  from  detailed  sec- 
tion of  building  and  in  this  case  will  be  assumed  as  7°.)  Then 
•y  =  73° -}- 7°  =  80°).  Applying  the  correction  as  explained 
above, 

h  =  114°  08'  —  (90°  08'  —  5° )  =  20°. 

Entering  Equation  [1], 

tan  X  =  sin  20°  tan  80° 
whence  x  =  62°  43'. 

Since  at  this  time  the  solar  altitude  (64°  46')  is  greater  than  x, 
a  small  angle  of  sunlight  is  entering  the  building.  The  above 
process  may  be  repeated  with  a  slightly  greater  assumed  value 
of  h,  with  the  result  that  within  a  few  minutes  all  direct  sunlight 
will  be  found  to  be  entirely  excluded  from  the  building. 

To  obtain  afternoon  conditions,  the  operation  should  be  further 
continued  until  such  time  as  sunlight  is  found  to  reenter  as 
follows : 

In  this  ease,  instead  of  assuming  the  time,  and  computing  /(, 
the  reverse  method  will  be  pursued  and,  as  a  further  short  cut, 
it  may  be  reasoned  that  since  the  lighting  area  faces  slightly 
toward  the  east  (that  is,  N,  9°  8'  E.),  h  at  the  transition  period 
will  be  less  than  in  the  morning. 

The  westerly  azimuth  of  the  sawtooth  ridges  is  now  used  for 
reference  with  the  tables  and  equals  90°  0'  —  9°  8'  =  80°  52'. 
Try  h  =  6°,  at  which  time  the  sun's  azimuth  becomes  (80°  52'  — 
5°)  +  6°  =  81°  52',  the  apparent  time  being,  from  the  tables  4:34 
p.  m.,  and  the  sun's  altitude  being  from  the  tables  30°  10'.  Enter- 
ing Equation  [1], 

tan  a:  =  sin  6°  tan  80° 

whence  x  =  30°  41'. 

Since  a;  is  0°  31'  greater  than  the  solar  altitude,  it  is  evident 
that  no  direct  sunlight  is  entering.  However,  the  angular  differ- 
ence is  very  slight,  and  if  the  computations  were  carried  on  a  step 
further,  sunlight  would  be  found  to  come  in  approximately  five 
minutes  later. 

In  this  case,  then,  on  June  10  a  condition  of  total  shade  exists 
within  the  building  from  approximately  9:20  a.  m.  until  4:34 
p,  m.,  apparent  time.  Where  the  apparent  time  is  different  from 
standard  time,  the  proper  allowance  should,  of  course,  be  made. 
Furthermore,  an  additional  correction  must  be  applied  in  places 
where  the  daylight-saving  plan  is  in  effect. 

Generally  it  will  be  found  advisable  to  solve  a  given  problem 
for  at  least  two  sets  of  conditions,  that  of  the  longest  day  of  the 
year  (June  21,  declination.  23><°  N.)  and  the  average  day  of 
the  year  (March  21  and  September  23,  declination.  0°). 

In  the  example  above,  it  will  be  noted  that  the  duration  of  total 
afternoon  shade  is  4  hr.  and  34  min.  and  is  considerably  greater 
than  the  duration  of  morning  shade,  which  is  only  2  hr.  and  40 
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min.  This  is  due  to  facing  the  lighting  area  slightly  (9°  8')  to- 
ward the  east,  and  suggests  quite  a  range  oi;  possibilities  as 
regards  orientation. 

By  applying  the  principles  of  descriptive  geometiy,  the  amount 
and  location  of  direct  sunlight  at  any  given  time  may  be  obtained, 
if  desired,  by  finding  the  lines  in  which  the  solar  rays  through 
the  top  and  bottom  limits  of  the  lighting  area  intersect  the  work- 
ing plane — the  direction  of  these  rays  being  taken  from  altitude 


combined  light  from  sicn  and  sky,  diffusely  reflected  from 
upper  outdoor  surface  of  adjacent  sawtooth  roof  di- 
rectly to  I'oom  below  (one  reflection) 

combined  light  from  sun  and  sky,  diffusely  reflected  from 
the  upper  outdoor  surface  of  the  adjacent  sawtooth 
roof,  to  underside  or  ceiling  of  sawtooth  in  question 
and  thence  being  again  diffusely  reflected  to  room  below 
(two  reflections). 


Fig.  2 


North 

Akea  of  Dihect  Skylight  Adiiission 


and  azimuth  tables.     It  may  also  in  this  case  be  necessary  to 
include  the  effect  of  side  walls,  division  walls,  etc. 

For  convenience,  Table  1  is  appended,  giving  different  values 
of  X  for  assumed  values  of  h  as  applied  in  the  second  method  of 
the  example  given  above.  Its  use  makes  unnecessary  any  refer- 
ence to  trigonometrical  tables,  unless  closer  results  are  desired, 
for  angles  not  given. 


Part  2     The  Relative  Intensity  of  Daylight  Received  feoji 

THE  Northern  Sky  as  Influenced  by  the  Size  and 

Slope  of  the  Sawtooth  Lighting  Area 

It  doubtless  has  been  noted  that,  by  essence,  Part  1  lends  itself 
to  exact  mathematical  solution.  This  is  not  the  case,  however, 
wtli  Part  2,  for  which,  as  will  be  explained  later,  the  answer  is 
not  to  be  found  so  precisely  on  account  of  the  necessity  of  intro- 


The  total  amount  of  light  entering  the  building  and  due  to  the 
summation  of  the  above  four  elemental  quantities  is  therefore 

L  =  d  4-  J-d  +  J-.c  +  r,c •  ■  ■  •  [2] 

The  author  lia.s   derived  the  following  approximate  formulae 
for  determining  each  one  of  the  quantities  in  Formula  [2] : 

180        vers  a 
asj:+,i  •    •    

d  (per  sq.  ft.  of  F)  = -^ ^— [3] 

where  Sx-{.  y  ^  area  of  opening  in  lighting-area  plane  as  defined 

in  Part  1 

F  =  floor  area  in  sq.  ft.  over  which  light  from  area 

iS'a;  +  ji  is  effective,  that  is,  one  bay  long  and  a 

properly   chosen    assumed   width   selected   for 

Sx  +  y 

a  =  angle  of  light  rays  with  lighting  plane 


Fig.  3 


Path  of  Skylight  Reflected  from  Ceiling 


ducing  certain  more  or  less  arbitrary  and  variable  factors.  It 
should,  therefore,  be  applied  only  with  discrimination  and  strict 
regard  for  its  practical  limitations. 

The  total  amount  of  diffused  daylight  entering  a  building 
through  sawtooth  sash  and  made  available  for  use  (direct  sunlight 
being  excluded)  may  be  analyzed  as  consisting  of: 

d  =  light  from  sky  directly  incident  upon  the  working  plane 
rd  =  light  from  sky  directly  incident   upon  the  underside  or 
ceiling   of    sawtooth    roof    and    thence    being    diffusely 
reflected  to  room  below  (one  reflection) 


K  +  K 


x  +  y 
as  will  become  evident  by  inspection  of  Fig. 


rd  (per  sq.  ft.  of  F) ; 


B,D-S. 


f+^) 


/-' 


[4] 


'■A   full    account    of   tbo    trigonometric   derivation    of    tlicse   formulae    is 
given  iu  the  complete  paper. 
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where  A',  =  coetlieieut  of  roHcctioii  of  ceiling; 

D  =  proportion    of    reflected    light    utilized    to    total, 
which  may  be  taken  as 

180°  — y°  ^.      , 

~^m^   (see  F:g.  3) 

e  =  sky  angle,  Fig.  3 
6,  -|-  —  =  average  direction  of  light  rays; 


^^'«=^-(^  +  ^)- 


[5] 


representing  average  shade  line  on  average  day 
of  year 
P.  =  proportion    of    reflected   light   included    between 
any  vertical  angle  a,  Fig.  5,  from  any  point  P 
_  0,  +  6,  _sin  (6,  +  6,)  sin  (6,  —  6, 1 
2ic  23C  (6,  — ej 

and  the  other  letters  have  the  same  meanings  as  in  the  preceding 
formulce. 

It  will  be  observed  that  no  reference  is  made  to  any  particular 
standard  unit  of  flux  or  intensity  of  illumination,  and  the  formula) 


Morf/t 
l"i(i.  4     Sr.NLuarr   and   SKYi.iiiUT   Kkklkited   i-iiom    Kook  Top 


where  K  =  average  ratio  of  quantity  of  direct  sunlight  and 
skylight  incident  upon  one  square  foot  of  roof 
surface  as  compared  with  the  quantity  of  sky- 
light only  incident  upon  and  passing  one 
square  foot  of  lighting  area  .">'.<  ^ ,, 
Sj  =  ratio    of    effective    roof    area    to    lighting    area 

i?„  =  coefficient  of  reflection  of  rooting  material 
P,  =  amount  of  light  obtained  by  reflection  from  roof, 
its    proportional    value    included    within    any 


give  only  the  relative  or  comjiarative  amounts  of  light  furnished 
under  their  several  respective  headings. 

The  following  example  illustrates  the  method  of  applying  these 
formula^. 

A  XuMERicAL  Example,  Diffused  Daylight  Conditions 

Given  the  same  t^'jjical  sawtooth  roof  as  in  the  example  in 
Part  1,  having  angle  of  glass  =  73°.  Required  to  find  the  total 
amount  of  daylight  entering,  that  is,  quantity  L,  Equation  [2]. 


Fig. 


/iforr/7- 

Entrance    of    Su>'i.ight   akd    Skylight   by    Douisi.e  Reflection 


vertical  angle  ij  from  any  point  P  being  rep- 
resented bv  shaded  portion  of  tangent  circle  in 
Fig.  4 
sin  2(/ 


2k 


-,  approximately 


■  quantity  of  direct  sunlight  incident  upon  and 
jiassiug  area  ^',■  ^  j,  as  determined  bv  [3]  and 
[4]; 


r„e  (per  sq.  ft.  of  F) 
where  .S'. 


KS..R,E..P..D 


d'+^y 


,[6] 


ratio  of  effective  roof  area  to  light  intensity  com- 
puted for  roof  area  included  between  sawtooth 
ridge  and  a  horizontal  line  part  way  down  roof 


To  find  quantity  d.  Equation   [3].     From  the  detailed  building 
sections,  it  is  found  that 

b,  =  72°  30';   b,  =  86° ;   b,  =  80° :  x  =  44" ;   ,/  =  22" : 
whence 


44 


72.5  +  86 


•  22 


86  +  80 


and 


180 


66 


versa       180(1  —  0.165) 


80.551 


86°  30' 


0.592 


Let  the  computations  be  based  on  a  section  of  the  sawtooth 
having  a  length  equal  to  the  width  of  one  sash,  i.e.,  8'  3",  the  latter 
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having  a  net  width  of  glass  equal  to  7'  3".     The  length  of  span 

between  valleys  is  17'  0".    From  the  foregoing, 

5^  +  1,  =  7.25  X  5.5  =  39.9  sq.  ft.  and  F  =  17  X  8.25  =  140  sq.  ft 

Therefore  entering  Equation    \3\, 

80.5X39.9X0.592 

a  = --— =  13.0 

140 


TABLE  1     SHOWING  V.-VLUES  OF  (x)  IN  TERM.S  OF  (/,)  AND  (») 


h° 

X  for  V  =   70° 

X  for  (!  =  75° 

X  ior  V  =   78° 

I  for  »  =  80° 

3 

8°  11' 

11°  03' 

13°  50' 

16°  30' 

5 

13°  28' 

17°  59' 

22°  18' 

26°  16' 

7 

18°  29' 

24°  28' 

29°  52' 

34°  36' 

10 

25°  30' 

32°  57' 

39°  24' 

44°  32' 

1.5 

35°  28' 

44°  01' 

50°  40' 

55°  44' 

20 

43°  15' 

51°  55' 

61°  05' 

62°  43' 

25 

49°  15' 

57°  36' 

63°  20' 

67°  22' 

30 

53°  59' 

61°  49' 

66°  59' 

70°  34' 

35 

57°  36' 

64°  58' 

69°  41' 

72°  56' 

40 

60°  30' 

67°  22' 

71°  42' 

74°  40' 

50 

64°  36' 

70°  43' 

74°  30' 

77°  03' 

60 

67°  15' 

72°  48' 

76°  12' 

78°  30' 

70 

68°  49' 

74°  05' 

77°  18' 

79°  22' 

80 

69°  44' 

74°  47' 

77°  50' 

79°  52' 

90 

70°  0' 

75°  0' 

7S°0' 

80°  0' 

To  find  quantity  rd,  Equation  [4].  From  the  detailed  building 
sections,  it  is  found  as  before  that  b^  =  72°  30';  x  =  44";  e  =  25° 
30';  g  =  40°.  Basing  the  comi)utation  on  the  same  length  of  saw- 
tooth as  before, 

Su:  =  l:2b  X  3.6(1  =  2(i.5  s<|.   ft. 

F  =  140  sq.  ft. 
also, 

180  —  55 


D 


180 


=  0.7. 


roof   is   painted   white   and 
0.60.     Then,  entering  Equa- 


Assume  that   ceiling  of  sawtooth 
has  a  coefficient  of  reflection   7?, 
tion  [4], 

0.6  X  0.7  X  12.75  X  26.5  X  sin  (72°  30'  +  12'  45' 


rrf  = 


140 


=  1 


which  is  relatively  small  compared  with  d. 

To  find  quantity  r,f,  Equation  [5].  From  the  detailed  building 
sections,  it  is  found  that  q  =  15° 

n  o  ti  o         - '      Q  j^  '^ 

=  0.26  radians,  whence  P,  =  — =  0.004. 

X  '2% 

According  to  a  publication  entitled  The  Sun,  by  Charles  G. 
Abbott,  S.M.,  Director  Smithsonian  Astrophysical  Obsei-vatory, 
the  average  intensity  of  sunlight  plus  skylight  on  this  sawtooth 
roof  may  be  deduced  as  being  during  working  hours,  and  for 
ordinary  atmospheric  conditions,  four  times  that  of  .skylight  on 
the  lighting-area  plane.     Therefore,  let  K  =  4. 

6'i  from  the  detailed  sections  is  found  to  be  2.3.  Assume  the 
roof  to  be  covered  with  clean  white  slag  having  a  coefficient  of 
reflection  =  0.5.     Therefore,  entering  Equation   [5] , 

r,c  =  4  X  2.3  X  0.5  X  0.004  ^13.6  +  ^g^^)  =  0.3. 

This  quantity,  represented  by  Equation  5,  is  usually  so  small 
that  it  may  be  omitted  entirely  from  the  comiiutations. 

To  find  quantity  rx,  Equation  [fi].  From  the  <letailed  building 
sections,  it  is  found  that 

e,  =  80°  =  1.4  radians 
ej  =  24°  =  0.42  radian 
whence 
e.,  -f  6^  =  1.82  radians,  and  sin  (6,  +  0, )  =  0.97 
6,  — 6,  =  0.98  radian,  and  sin  (6, —  0,)  =  0.829. 

Therefore, 

1.82  _  0.97  X  0.829 

9ir 


P,  = 


2x  X  0.98 
S.,  is  found  to  equal  in  this  ease  2.7. 


0.16. 


i:  =  4,  U,  =  0.6,  H,_  =  0.5,  and  IJ 
entering  Equation  [6], 


0.7,  as  Itefoi-e.     'i'herefore, 


4  X  2.7  X  0.6  X  0.5  X  0.16  X  0.7  ^13.6  +  ^  ^  ^  ^^\ 


5.8 


0.6  X  I 
Whence,  Equation  [2] 

L  =  13.6  +  1.0  -t-  0.3  -f  5.8  =  20.7 
This  total  quantity  may  be  compared  with  a  corresponding  \  alue 
computed  for  a  sawtooth  building  already  in  service  and  of  known 
degree  of  e.xcellenee  as  regards  intensity  of  natural  illuniinatiou. 

In  case  additional  illumination  is  required  an  alternate  design 
having  increased  glass  area  or  a  flatter  slope,  or  ))oth,  might  be 
considered  and  in  this  connection  it  is  interesting  to  note  that  if 
the  pitch  is  decreased  by  only  10°,  the  glass  area  remaining  the 
same,  L  figures  out  to  be  increased  by  about  15  per  cent.  On  the 
other  hand,  assuming  the  building  placed  as  in  the  first  example 
and  applying  the  principles  of  Part  2,  it  is  found  that  consider- 
al)le  sunlight  will  enter  for  the  entire  day.  That  is,  the  period  of 
total  shade  woidd  be  decreased  on  June  10  from  more  tlian 
7  hr.  to  zero,  direct  sunlight  l)eing  present  continuously. 

This  infoiTuation,  when  extended  to  comprehend  that  for  other 
days  of  the  year,  including  the  day  of  average  length,  and  when 
used  in  conjunction  with  the  particular  conditions  and  require- 
ments of  the  prol)lem  in  question  (not  excluding  first  cost),  should 
facilitate  the  selection  of  the  most  advantageous  design. 

Various  means  have  been  adopted  to  exclude  direct  sunlight 
from  the  interior  of  such  buildings,  and  all  of  them  seem  to  have 
the  disadvantage  of  reducing  the  total  illumination.  Sawtooth 
buildings  with  glass  vertical,  that  is,  with  the  effective  angle  of 
the  lighting  area  actually  overhanging  are  not  uncommon;  white- 
washing the  glass  results  in  some  protection  against  direct  solar 
rays  and  a  cooler  interior,  but  also  in  glare  and  considerable  loss 
ot  light. 

Whatever  glass  is  used,  cleanliness  is  essential ;  furthermore  the 
significance  of  Equation  [6],  indicating  the  possible  average  rela- 
tive amount  of  reflected  light,  emphasizes  the  importance  of 
adopting  where  practicable,  light-colored  rooting  materials  such 
as  white  slag,  and  also  the  use  of  white  dust-resisting  washable 
paints  upon  sawtooth  ceilings  of  buildings  in  which  maximum 
daylight  is  desired.  If  either  of  the  above  surfaces  had  been 
black,  the  average  reduction  in  daylight  for  the  second  example 
would  have  been  e(iuivalent  to  30  jier  cent,  or,  expressing  it  an- 
other way,  the  increased  light  resulting  from  their  use  amounts  to 
over  40  per  cent. 

As  before  noted,  Part  2  of  the  ]iaper  sho\ild  be  applied  only 
with  due  regard  to  its  practical  limitations.  It  furnishes  a  means 
of  comparison  with  known  designs  and  is  based  on  fair-weather 
conditions  and  with  sunlight  on  the  building  as  a  whole.  During 
cloudy  weather  the  amount  of  useful  light  contributed  from  the 
top  of  the  sawtooth  roof  is,  of  course,  decreased,  but,  on  the  other 
hand,  the  quantity  of  direct  skylight,  which  has  been  found  to 
constitute  the  major  portion  of  the  total,  is  often  thereby  con- 
siderably increased. 

Conclusions 

From  the  foregoing  analyses  it  is  evident  that  the  height  of 
valley  (T,  Fig.  5)  for  a  given  construction  should  he  ma<le  as  low 
as  is  consistent  with  protection  against  the  elements,  including 
snow  and  ice. 

Furthermore,  it  will  be  seen  that  for  a  given  building  the  use 
of  a  small  number  of  large-si'ale  sawteeth  as  against  a  greater 
number  of  smaller  units  having  the  same  jjitch,  results  in  consid- 
erably increased  daylight  due  to  fewer  number  of  valleys  of  height 
T,  and  consequently  less  proportionate  obstruction.  This  prin- 
ciple, of  course,  should  be  applied  with  due  regard  to  the  stinic- 
tural  limitations  and  the  architectural  considerations  which  may 
•be  involved,  together  with  the  important  question  of  uniformity 
of  daylight  intensity. 

It  is  also  worthy  of  note  that  the  adoption  (for  the  reasons 
above  outlined)  of  flatter  sawteeth  with  increasing  terrestrial  lati- 
tudes works  out  well  in  conjunction  with  the  heating  require- 
ments, since  it  results  in  less  cubage  and  radiating  surface. 


EMPLOYMENT  OF  LABOR 

Bv  DUDLEY  R.  KENNEDY,'  PHILADELPHIA,  PA. 


MUCH  concerning  the  description  of  the  engineering  and 
construction  of  the  Hog  Island  Shipyard  has  appeared 
in  various  trade  and  technical  journals.  The  labor  re- 
quirements of  the  undertaking  and  the  different  phases  of  the 
activities  undertaken  in  connection  with  the  problem  of  securing 
employees  and  providing  for  their  needs  and  comfort  are 
■explained  in  this  article. 

The  contract  between  the  United  States  Shipping  Board  and 
the  American  International  Shipbuilding  Corporation,  Emer- 
gency Fleet  Corporation,  signed  on  September  13,  1917,  called 
for  the  construction  of  the  largest  shipyard  in  the  world  and  120 
ships,  to  be  built  therein,  all  in  twenty-one  months.  Seventy  of 
the  boats  were  to  be  cargo  carriers  of  7,500  dead-weight  tons  and 
50  boats  of  8,000  dead-weight  tons,  combination  cargo  and  trans- 
port. 

The  yard  was  to  have  50  shipways,  or  two  more  than  the  six 
largest  yards  in  America  combined,  with  the  necessary  adminis- 
tration and  service  facilities  to  properly  serve  this  number  of 
ways. 

The  construction  of  the  yard  was  practically  complete  on  Oc- 
tober 20,  1918.  The  following  figures  give  an  idea  of  what  has 
.been  accomplished : 

IS  miles  of  street;?  and  roads 

S2  miles  of  standard  gage  h:illiisted  railrond  tracU 

21  miles  of  water  pipe 

50  shipways  requiring  tbe  major  portion  of  the  127,000  piles  driven 

72..500  ft.  of  drainage  ditches 

71.0.50  ft.  of  sewage  piping 

yO.OOO  ft.  of  compressed-air  pipe  for  the  second  hirgest  compressed- 
air  plant  in  the  world,  the  largest  being  at  the  Rand  Mine  in  South 
Africa 

10,300  ft.  of  fuel-oil  pipe 

A  \vater-siipi)lv  plant  from  which  tlic  plant  is  now  using  daily 
2.000.000  gallons  of  water 

2."i0  buildings 

l.T  large  restaurants  and  cafeterias,  serving  daily  12.000  to  18,000 
meals 

4  ships  have  been  launched 

44  are  under  construction 

UI.OOO  tons  of  steel  have  been  placed  in  ships 

7,000,000  rivets  have  been  driven 

The  bulk  of  3..500.000  cu.  yd.  of  material  to  be  dredged  has  been 
removed  and  all  of  the  divers  and  sundry  things  incidental  and  neces- 
sary to  all  this,  which  can  be  readily  left  to  the  imagination  of  a  gron;i 
ot  engineers  familiar  with  such  general  problems. 

All  this  has  required  the  expenditure  of  much  money.  To 
illustrate  more  graphically  just  how  much,  and  with  what  speed 
the  job  has  progressed,  it  may  be  added,  that  the  rate  of  money 
expenditures  has  been  five  times  that  of  the  Panama  Canal. 

In  the  inception  of  the  job  when  the  engineering  estimates 
were  in  preparation,  it  was  recognized  that  the  labor  problem 
would  be  one  of  the  cardinal  difficulties  of  the  undertaking. 
Notwithstanding  the  difficulties,  there  were  upon  the  payroll  on 
January  19,  1918,  26,700  men,  and  there  are  now  35,000 
employees.  To  obtain  this  number  and  maintain  the  necessary 
interim  quota  it  has  been  necessary  to  hire  a  few  more  than 
230,000  people  in  a  calendar  year.  This  means  a  labor  turnover 
of  nearly  700  per  cent. 

Let  us  see  what  conditions  were  when  the  job  was  started. 
Hog  Island  is  situated  about  eight  miles  south  of  Philadelphia 
City  Hall,  upon  the  Delaware  River,  in  a  comparatively  isolated 
spot,  known  principally  for  its  shooting  and  its  mosquitoes, 
inaccessible  as  far  as  regular  transportation  facilities  were  con- 
cerned. 

At  first,  there  was  no  passenger  transportation  into  Hog  Island 
by  rail  and  how  the  employees  traveled  to  and  from  Philadelphia 
is  and  will  always  remain  largely  a  mystery. 

'  Employment  Manager,  American  International  Shipbuilding  Corpora- 
tion, ITog  Island  Shipyard,  Hog  Island,  Ta. 

For  presentation  at  the  Annual  Meeting  of  The  .American  Society 
.OF  Mechanical  Engineers,  New  TorU,  December  3  to  6,  191S.  The  paper 
is  here  printed  in  abstract  form,  and  advance  copies  of  the  complete  paper 
may  be  obtained  gratis  by  members  upon  application.  All  papers  are 
subject  to  revision. 


Today  there  are  two  trolley  lines,  a  steam  shuttle  line  connect- 
ing with  the  main  line  of  the  Pennsylvania  and  the  Reading,  and 
an  excellent  train  service  over  a  special  cut-off  line  of  the  Penn- 
sylvania. 

In  the  inception  of  the  job,  the  management,  appreciating  the 
size  of  the  "  Human  Engineering "  phase,  organized  a  depart- 
ment styled  the  Industrial  Relations  Department,  having  juris- 
diction of  the  branches  Employment,  Medicine,  Surgery,  Sani- 
tation, Safety,  Housing,  Feeding,  General  Welfare  and  Service 
and  Compensation.    Each  of  these  will  be  described  separately. 

Employment  Department 

The  manager  of  Industrial  Relations  ranks,  with  equal  author- 
ity, with  six  other  heads  of  departments,  reporting  direct  to  the 
President.  This  is  an  important  point,  as  many  companies  now 
appreciate  the  importance  of  the  "  Human  Machine  "  to  a  degree 
which  places  an  executive  in  charge  of  Industrial  Relations  with 
authority  paralleling  that  of  executives  in  charge  of  other  major 
jihases  of  administration.  This  department  occupies  a  two-story 
building  251  ft.  long  by  48  ft.  wide,  with  an  ell  132  ft.  long  by 
63  ft.  wide. 

The  Employment  Department  occupies  the  bulk  of  the  first 
floor.  The  waiting  room  is  85  ft.  by  48  ft.  and  will  accommodate 
800  men.  The  building  was  planned  to  afford  as  nearly  a  stream 
line  or  continuous  process  as  possible  through  the  various  stages 
of  the  necessary  employment  routine;  therefore  the  waiting 
room  is  situated  at  one  end  of  the  long  face  of  the  building. 
Immediately  the  applicant  for  employment  finds  for  himself  a 
place  in  one  of  six  lines,  formed  before  six  doors,  over  each  of 
which  appears  the  name  of  the  positions  or  jobs  for  which  men 
are  being  examined  in  that  "  interviewing  room." 

In  each  of  these  six  rooms  is  a  man  familiar  with  the  specifi- 
cations of  the  job  or  jobs  for  which  he  is  selecting  applicants, 
and  into  his  room  he  receives  in  turn  the  men  in  line,  and  to  each 
he  gives  a  short,  courteous,  but  adequate  and  firm  catechising  and 
determines  his  fitness  for  the  position  which  he  seeks. 

Having  accepted  the  applicant,  he  passes  him  on  to  the  regis- 
tration clerks,  of  whom  there  are  about  25,  who  fill  out  a  regis- 
tration blank  covering  the  many  details  which  it  is  necessary  to 
record  for  purposes  of  identification,  for  the  State  Workmen's 
Compensation  Law,  for  the  Selective  Draft  and  for  statistical 
purposes.  This  form  when  completed  is  handed  the  man  and  he 
proceeds  to  the  physical  examination,  where  he  enters  one  of  thirty 
booths  and  receives  an  examination  in  the  nude  to  determine  his 
fitness  for  work  and  for  the  particular  job  to  which  he  is 
assigned. 

Successfully  passing  this  examination,  the  applicant  proceeds  to 
the  photographic  room,  where  he  is  photographed  tcith  his 
sequential  employment  number,  which  becomes  his  identification 
and  payroll  number,  and  his  height  and  weight  and  date  of  hiring. 
This  information  is  placed  in  a  rack  by  lettered  and  numbered 
cards,  and  the  new  employee  stands  with  his  chin  just  over  the 
rack  so  that  the  printed  photograph  shows  all  this  information. 
Tliis  business  of  plant  protection  and  identification  has  been 
perfected  to  such  a  nicety  as  to  make  possible  the  taking,  develop- 
ing and  printing  of  4000  of  these  pictures  a  day. 

The  new  man  is  then  taken  to  the  Dispatcher  and  there  the 
new  men  are  grouped  and  taken  by  one  of  15  messengers  to  the 
portion  of  the  work  for  which  they  have  been  liired.  When  the 
messenger  delivers  a  new  employee  to  a  department,  the  requisi- 
tion issued  the  day  previous  is  canceled,  and  the  foreman  signs  a 
receipt  discharging  the  obligation  of  the  Employment  Depart- 
ment. 

The  messenger  is  made  necessary  for  several  reasons,  but  prin- 
cipally because  the  plant  covers  900  acres,  has  eighteen  miles  of 
streets  and  is  2y2  miles  long  and  a  mile  wide,  and  it  is  quite  a 
task  for  a  newcomer  to  find  his  way  about. 
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Medical  Department 


The  Chief  Surgeon  is  responsible  for  the  medical,  surgical,  and 
sanitation  divisions.  The  hospital  equipment  is  the  most  up-to- 
date  procurable  and  the  hospital  contains  an  anesthetic  room, 
•operating  room,  X-ray  room,  first-aid  dressing  room,  re-dressing 
room,  two  wards  containing  21  beds,  dental  clinic,  eye  clinic,  heat- 
treatment  room,  etc. 

In  the  month  of  August  1918  the  plant  had  7583  accidents,  of 
which,  however,  only  IfiO  were  time-losing  accidents  of  over  one 
■day.  The  percentage  of  accidents  was  only  0.97  per  cent  of  the 
men  employed,  or  less  than  1  per  cent,  and  the  infections  ran  % 
-of  1  per  cent,  all  of  which  compares  favorably  with  the  best  rec- 
ords shown  by  the  largest  commercial  companies  in  the  country. 

Sanitation 

Hog  Island  has  all  the  problems  of  sanitation  and  hygiene  of 
any  city  of  3.5,000.  Working  under  plans  of  this  Department, 
the  mosquito  has  been  absolutely  eradicated  and  with  it  vennin 
•of  all  kinds.  The  Department  maintains  a  chemical  and  bacterio- 
logical laboratory  which  tests  the  drinking-water  supply  at  all 
points  of  egTess  daily,  analyzes  sewerage,  samples  and  tests  all 
food  served,  and  does  all  the  work  of  the  hospital  on  sputum, 
pus,  e.xcretions,  blood,  urine,  etc.  The  Department  maintains  the 
medical  dispensary,  contagious  hospital,  and  detention  barracks, 
and  its  alertness  and  efficiency  have  made  possible  the  phenom- 
enal record  of  last  winter  as  to  the  general  health  of  workers, 
resident  on  the  Island,  and  the  record  of  the  present  influenza 
epidemic.  For  both,  Hog  Island  records  were  as  good  as  any 
shown  by  army  cantonments. 


a  year  ago  that  the  city  possessed  not  more  than  5000  accommo- 
dations for  the  incoming  human  fiood. 

Teeding  Employees 

The  Commissary  Department  is  one  of  the  most  interesting 
on  the  Island.  Its  employees  number  700,  in  27  different  units, 
the  largest  of  which  accommodates  3000  at  a  meal,  and  it  feeds 
an  average  of  17,500  persons  per  day  and  during  August  of  this 
year  served  486,964  meals.  The  Department  is  run  by  the  com- 
pany for  its  employees  without  profit.  Straight  meals  sell  for 
30  cents  each,  while  the  average  cafeteria  meal  receipts  are  about 
33  cents. 

Service  and  General  Welfare 

The  Service  Department  handles  the  matters  most  readily  under- 
stood as  welfare.  These  include  the  plant  industrial  Y.  M.  C.  A., 
athletics,  tlie  plant  weekly  paper,  and  general  services  and  wel- 
fare. 

The  welfare  of  the  women,  employees  is  in  the  hands  of  a 
woman  physician  who  fills  the  joint  capacity  of  Welfare  Director 
and  Medical  Advisor  for  them. 

There  are  now  employed  over  2500  women.  Most  of  these 
are  in  the  offices  in  various  capacities,  and  in  the  commissary 
department,  but  the  employment  of  women  for  yard  work  has 
long  since  passed  the  experimental  stage  and  women  are  working 
in  our  yards  at  20  different  tasks — from  common  labor  to  such 
skilled  tasks  as  acetylene  cutters  and  welders,  and  their  number 
is  being  constantly  augmented  as  the  prejudices  are  being  broken 
down  and  as  the  man-power  shortage  grows  more  acute. 


Safety  Department 

The  Safety  Department  is  modeled  along  lines  in  general  use 
hy  the  larger  corporations  and  the  figures  before  quoted  on  acci- 
dents show  that  it  has  done  its  work  well  in  so  quickly  bringing 
a  "  mushroom  job "  to  the  standards  of  the  old-established 
•corporations. 

Housing  Department 

The  Housing  Department- task  has  been  trying,  but  barracks 
have  been  completed  on  the  Island  for  5000  employees,  a  bach- 
elor, hotel  has  just  been  opened  accommodating  2200  men,  with 
2200  rooms.  It  is  in  fact  the  largest  hotel  in  the  world  today. 
The  E.  F.  C.  has  finished  and  is  completing  a  unit  of  953  homes 
■of  brick  construction  for  married  employees  of  Hog  Island 
■which  rent  for  an  average  monthly  rental  of  $25  for  six  rooms 
and  bath. 

During  the  last  year  the  Housing  Department  has  furnished 
16,500  accommodations  in  the  city  of  Philadelphia,  and  this  in 
ihe  face  of  the  Philadelphia  Housing  Association's  statement  of 


Workmen's  Compensation 

The  Workmen's  Compensation  for  employees  is  administered 
by  a  branch  of  the  Industrial  Relations  Department  under  the 
terms  of  the  Pennsylvania  Act. 

The  wage  setting  and  adjustment  for  the  job  has  been  a  serious 
task,  and  while  the  U.  S.  Shipping  Board  Labor  Adjustment 
Board  has  fixed  a  standard  scale  for  all  shipyards,  covering  the 
shipbuilding  trades,  the  construction  of  Hog  Island  presented 
many  problems  on  construction  rates  involving  almost  every 
conceivable  craft.  Notwithstanding  the  hardships  to  which 
workmen  have  been  subjected,  and  the  difficulties  with  which  the 
works  has  been  beset,  not  one  day  has  been  lost  through  strike 
or  labor  difficulty.  The  "  open  shop  "  has  maintained  throughout 
and  it  is  only  justice  to  say  here  that  organized  labor  has,  in  the 
main,  lived  up  to  its  agreement  with  the  Government  in  not 
attempting  to  force  recognition  or  the  "  closed  "  shop. 

Almost  the  universal  problem  with  employers  has  been  the 
question  of  securing  a  sufficient  number  of  employees  to  operate 
at  maximum  capacity.  It  has  been  a  question  of  "  collection,'" 
not  of  "  selection." 


INDUSTRIAL  ORGANIZATION   AS  IT  AFFECTS  EXECUTIVES  AND 

WORKERS 


By  CHARLES  E.  KNOEPPEL,'  NEW  YORK,  N.  Y. 


I 


THE  object  of  this  paper  is  to  establish  some  rules  of 
efficient  organization  for  the  practical  guidance  of  execu- 
tives in  developing  an  intelligent  system  of  industrial 
relationship.  Now  more  than  ever,  after  so  many  years  of  war, 
it  is  required  to  direct  every  effort  to  increasing  industrial  produc- 
tion and  promoting  international  trade,  in  order  to  cooperate 

'  Presldeut.  C.  E.  Knoeppel  &  Co.,  Assoc-Mem..\m.Soc.M.E. 

For  presentation  at  the  Annual  Meeting,  New  Torlc,  December,  1918,  of 
The  American  Society  of  Mech.inical  Engineers.  The  paper  is  here 
printed  in  ab.straet  form  and  advance  copies  of  the  complete  paper  may 
he  obtained  by  members  gratis  upon  application.  A]\  papers  are  subject 
to  revision. 


in    the    tremendous    task   involved    in    reconstructing   the    world. 

Three  facts  must  be  borne  in  mind  in  connection  with  the 
problem  of  industrial  relationship:  Industry  is  nothing  but  the 
collective  action  of  various  individuals;  management  consists  of 
controlling  and  guiding  the  acts  of  the  different  agents  engaged 
in  industry;  and  industrial  relations  are  the  reactions  created  in 
all  individuals,  as  a  result  of  this  control  or  guidance  on  the  part 
of  the  management. 

The  flow  of  influence  in  relationship  is  from  the  administrative 
executives  to  the  operating  heads,  to  the  superintendents,  and 
finally  to  the  workmen.  In  order  for  this  influence  to  operate 
successfully  there  must  exist  a  system  of  proper  coordination 
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among'  tlio  various  ageiu'ies  in  industry.  Well-defined  policies 
in  tlie  executive  branch  of  an  administration  secure  contentment 
and  satisfaction  in  the  workers. 

The  following  suggestions  are  offered  in  an  effort  to  formulate 
a  code  of  practical  laws  of  efficient  organization : 

The  Objective 

A  tentative  jtlan  of  organization  should  he  worked  out  and 
decided  upon.  Owing  to  the  presence  of  unknown  factors,  which 
cannot  be  determined  in  advance,  the  ultimate  objective  cannot 
he  agreed  upon  at  the  outset;  in  fact,  it  will  be  well  toward  the 
completion  of  the  work  before  the  final  type  of  organization  can 
be  settled  upon.  No  plan  can  be  worked  from  the  top  down  in 
its  entirety,  nor  should  one  be  worked  altogether  from  the  bottom 
up,  for  tliis  would  result  in  a  development  lacking  coordination. 
The  game  should  be  one  of  "  playing  the  ends  against  the  middle." 

Greatest  Complication 

A  department  shoulil  be  divided  into  the  most  difficult  functions 
which  the  men  in  charge  will  be  called  upon  to  undertake.  The 
evolution  of  industiy  from  a  one-man  stage  to  that  in  which  many 
men  are  needed  for  the  handling  of  specific  things,  has  been  based, 
consciously  or  otherwise,  on  this  "  law  of  greatest  complication." 
In  znanufacturing,  for  instance,  there  was  no  doubt  a  time  when 
the  same  man  could  Ijoth  design  and  sell  what  was  to  be  made  and 
then  go  out  in  the  sliop  and  make  it.  But  as  the  knowledge  re- 
quired of  a  man  to  design,  sell,  and  to  make,  became  greater  and 
more  complete  and  intricate,  it  became  necessary  to  fomi  two 
sections  or  departments,  each  of  which  took  over  one  of  the 
functions  named  above.  Each  department  was  placed  in  charge 
of  a  specialist,  and  both  departments  were  supervised  by  the  man 
who  formerly  handled  all  the  details  himself. 

This  law  that  is  involved  applies  not  only  with  reference  to 
a  business  as  a  whole,  or  to  a  single  department  of  a  business,  but 
to  any  division  of  any  department. 

There  are  several  reasons  for  establishing  this  law :  First,  to 
guard  against  putting  more  work  on  the  shoulders  of  a  man  than 
he  has  the  knowledge  and  ability  to  handle;  second,  to  make  it 
possible  to  pick  out  the  hardest  job  first;  to  make  possible  the 
selection  of  that  work  which  will  yield  the  greatest  returns  in 
the  shortest   possible   time. 

'  .  Concentration 

Each  section,  division,  or  department  of  a  business  should  be 
so  aiTanged  as  to  contain  all  the  factors  which  will  effect  the 
performance  of  only  its  own  function.  If  such  a  plan  is  adopted, 
the  head  of  the  work  can  be  held  strictly  responsible  for  the  suc- 
cessful conduct  of  his  department,  as  he  controls  all  the  factors  in 
connection  therewith  and  can  therefore  be  given  to  understand 
that  he  will  stand  or  fall  according  to  his  showing. 

The  strict  observance  of  this  law  when  organization  is  being- 
effected  greatly  I'educes  the  amount  of  supervision  required,  and 
also  tends  to  develop  and  strengthen  the  men  in  the  concern.  If 
a  man  is  given  full  charge  of  a  division  or  section  of  a  business, 
and  controls  every  factor  that  affects  the  successful  performance 
of  the  main  function  of  that  division  or  section,  he  can  be  held 
wholly  responsible  for  that  function.  If,  however,  other  men 
besides  himself  have  charge  of  some  of  the  factors  affecting  the 
success  of  that  function,  it  is  impossible  to  hold  him  solely 
responsible  for  it.  The  only  method  of  supervising  him,  under 
such  circumstance's,  will  be  to  hold  him  responsible  for  all  the 
operations  in  his  charge  that  affect  the  performance  of  his  func- 
tion, and  then  to  check  him  up  carefully.  Such  a  system  involves 
an  excessive  amount  of  work  in  supen'ising.  and  also  forces  the 
man  himself  to  follow  personally  all  the  details  of  the  work  he 
supervises,  in  order  that,  when  called  to  account  for  them,  he 
may  be  familiar  with  their  condition.  Any  one,  under  such  a 
handicap,  will  naturally  become  absorbed  in  details,  to  the  detri- 
ment of  his  executive  work. 


Individualism 

A  battle  cannot  be  won  by  half  a  dozen  generals,  all  of  wiiom 
have  equal  authority.     There  must  be  one-man  control. 

There  is  nothing  more  confusing  in  an  organization  than  for 
employees  to  have  more  than  one  man  to  whom  they  are  directly 
responsible,  and  nothing  that  so  quickly  destroys  discipline  as 
to  have  a  manager  go  over  the  heads  of  liis  subordinates.  Yet 
these  are  among  the  faults  we  find  most  frequently  in  organiza- 
tion work. 

When  a  man  enters  an  organization,  his  duties  and  all  matters 
which  he  is  to  be  held  responsible  for  should  be  definitely  stated 
to  him.  In  addition,  he  should  be  told  who  the  head  is  to  whom 
he  is  responsible  for  carrying  out  his  duties,  as  well  as  who  the 
men  are  tliat  will  be  responsible  to  him. 

Mutual  Capacity 

^\'hen  a  department  or  business  is  reorganized,  a  division 
siiould  be  made  with  reference  to  the  knowledge  and  ability  that 
will  be  required  of  the  man  who  shall  supervise  the  work,  as 
well  as  with  respect  to  the  knowledge  and  ability  that  those  men 
must  have  who  shall  actually  carry  out  the  work.  Then,  too, 
what  is  to  be  done  must  be  within  the  capacity  of  the  average 
types  of  men  who  are  fitted  to  fill  the  various  positions. 

If  an  organization  is  divided  according  to  its  most  diflBeult 
function  so  that  the  knowledge  required  for  each  position  will 
be  as  little  as  i30ssil)le,  and  the  positions  are  arranged  so  that 
each  executive  has  complete  control  of  all  the  factors  affecting 
the  success  of  his  function,  the  executive  jobs,  as  a  rule,  can  be 
well  handled  by  average  men.  If,  however,  the  organization  is 
ineorrectely  divided,  and  each  executive  is  given  a  slice  of  this 
and  a  part  of  that,  and  the  success  of  each  man's  job  is  de- 
pendent on  the  successful  handling  of  a  lot  of  work  that  is 
handled  by  other  executives,  then  there  will  be  great  difficulty 
in  obtaining  executives  who  can  produce  satisfactoi'j-  results^ 
Even  if  the  company,  under  such  circumstances,  does  hire  execu- 
tives of  pro\ed  ability,  they  will  soon  deteriorate  under  the  bad 
form  of  organization,  will  lose  all  their  initiative,  and  will  be- 
come worthless  in  a  few  years. 

Specialization 

An  organization  should  be  divided  so  as  to  develop  specialists. 
To  this  end,  care  must  be  taken  that  one  dejsartment  head  shall 
not  duplicate  the  work  of  another. 

Specialists  are  developed  by  allowing  men  to  work  in  a  limited 
field  of  knowledge.  In  other  words,  a  man  is  so  developed  that 
instead  of  knowing  many  things  superficially,  he  will  know  a. 
few  things  extremely  well.  If  the  knowledge  necessaiy  to  manu- 
facture and  market  a  number  of  jiroduets  is  divided  up  into  a 
number  of  limited  fields  of  knowledge,  as  it  were,  and  one  man 
is  ])ut  in  charge  of  all  the  work  in  each  of  these  fields  of  knowl- 
edge, these  men  will  become  specialists.  Now  if,  under  each  of 
these  men,  each  of  the  sub-heads  is  in  chai'ge  of  all  the  work 
representing  one  portion  of  that  field  of  knowledge,  then  there  is 
an  organization  of  specialists. 

In  an  organization  of  specialists  there  is  no  difficulty  in  tuid- 
ing  men  to  fill  competently  executive  positions,  for  the  average- 
man  with  executive  ability  can  handle  efficiently  a  large  amount 
of  work  in  a  limited  field  of  knowledge. 

RESPON.SIBILITY 

An  executive  should  be  held  responsible  for  the  total  proven 
results,  or  for  inability  to  secure  results,  and  not  for  the  details 
of  the  methods  that  he  uses  in  trying  to  secure  these  results. 

It  is  a  frequent  fault  in  organizations  that  the  bigger  executives 
— especially  those  who,  when  the  concern  was  small,  followed  all 
details — judge  the  executives  under  them  by  various  details  that 
they  find  wrong,  instead  of  judging  them  by  the  total  proved 
results  in  that  section  of  the  business  for  -which  those  minor  execu- 
tives are  directly  responsible. 
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Permanency 

What  Would  ha|j|)en  if,  during  an  engagement,  a  member  of 
an  artillery  squad,  or  of  a  gun  crew  on  a  battleship,  should 
suddenly  be  killed,  and  none  of  the  others  should  know  what 
.to  do  in  his  place?  The  consequences  would  be  serious  indeed. 
And  yet  in  industry  we  find  many  cases  in  which  no  provision 
has  been  made  for  training  men  to  fill  the  positions  of  their 
superiors,  in  case  anything  should  happen  to  the  latter.  A  man 
may  at  any  time  be  transferred,  or  he  may  die,  or  be  taken  sick. 
or  resign  his  jJosition,  or  take  a  vacation,  or  be  dismissed  from 
the  employ  of  the  company.  In  any  of  these  cases,  it  will  be  the 
duty  of  some  one  else  to  fill  the  gap  at  least  temporarily,  per- 
haps pennanently,  and  if  no  one  has  been  trained  to  take  over 
the  new  work,  results  are  bound  to  be  unsatisfactory,  if  not 
disastrous. 

Relationship 

A  business  is  nothing  more  or  less  than  the  adjustment  of 
individuals,  to  the  end  that  all  may  follow  a  definite  policy,  or 
line  of  procedure.  One  of  the  weaknesses  in  business  is  the 
almost  universal  practice  of  giving  an  individual  only  the  most 
general  kind  of  instructions  concerning  what  to  do  and  how  to 
do  it. 

A  man  is  engaged  to  do  a  definite  "  something,"  and  just  what 
that  something  is  should  be  known  by  all  with  whom  he  comes 
in  contact ;  otherwise  he  cannot  be  held  responsible  for  results. 
His  functions  in  the  business,  his  duties  in  performing  this  func- 
tion, and  his  relation  to  others  and  of  others  to  him,  should  be 
snflficiently  defined  so  as  to  enable  him  to  work  efficiently. 

Personnel 

A  set  of  specifications  covering  the  qualifications  required  in 
each  of  tlie  members  of  the  personnel  should  be  determined  before 
making  their  selection.  Hiring  men  is,  or  should  be,  like  purcha.s- 
ing  materials,  in  tliat  there  should  be,  first  of  all,  definite  knowl- 
edge of  what  is  required.  After  all,  it  is  a  ease  of  matching 
qualifications  against  recjuirements.  If  we  know  what  we  want, 
we  can  check  the  merits  of  the  material  that  we  examine.  For 
instance,  if  a  position  demands  close  application,  long  hours,  and 
indoor  work,  it  is  sheer  folly  to  engage  a  man  who  loves  the  open 
and  therefore  detests  confinement  and  close  aiiplicafion.  He 
would  naturally  be  inefficient  because  discontented  and  unhappy. 

If  it  is  essential  in  buying  a  machine,  to  lay  down  certain 
specifications,  and  then  make  sure  that  the  machine  measures  up 
to  them,  it  is  just  as  important  to  have  specifications  in  regard 
to  the  men  we  shall  engage,  in  order  that  we  may  check  their 
qualifications  against  them. 

Instructions 

A  shiii  wilhimt  a  comjiass  would  not  be  used  in  ocean  frans- 
[lorfation  ;  a   hoih'r  vvifliout  a  safety  valve  would  iml   be  used  in 


a  steam  plant.  And  yet  in  industry  there  is  little,  in  many  plants, 
that  corresponds  to  compass  and  safety  valve;  or,  in  industrial 
terms,  there  is  a  lack  of  instructions  and  charts. 

Anything  worth  defining  is  certainly  worth  recording  and  yet 
we  have  all  seen  organizations  of  people  working  together  with- 
out any  guide  whatever  in  the  form  of  standard  practice,  no 
definite  idea  of  functions  and  duties,  no  charts  showing  relation- 
ship. The  difference  between  having  such  charts  and  not  having 
them  is  simply  the  difference  between  organization  and  disorgani- 
zation. 

The  concern  that  insists  on  properly  issuing  complete  wiitten 
information  covering  the  material  it  buys  or  the  product  it  sells, 
will  deem  it  unnecessary  to  have  written  instructions  and  charts 
covering  the  operations  of  the  people  who  use  the  material  and 
make  the  jiroduct. 

Staff   • 

The  chief  of  staff  should  be  a  man  of  experience,  tact,  and 
exceptional  analytical  ability.  Every  department  manager 
should  have  the  right  to  call  on  the  staff  to  assist  him  in  the 
solution  of  his  problems,  and  to  have  them  make  detailed  studies 
of  any  sections  of  his  department  that  are  not  running  satis- 
factorily. If  the  managers  can  be  induced  to  make  such  calls  on 
tlie  staff  freely,  the  results  obtained  will  be  satisfactory,  but  if 
staff'  advice  has  to  be  forced  on  them  the  results  will  be  poor. 
Staff  consultation  should  never  be  forced  on  a  manager  except 
when  the  reports  from  his  department  show  decidedly  ]ioor  re- 
sults and  he  does  not  call  on  the  staff  for  assistance.  In  these 
cases  it  should  be  suggested  that  the  staff"  assist  him,  and  if  he 
refuses  to  take  the  suggestion,  he  should  be  forced  to  accei)t  their 
cooperation. 

Functions  of  an  Executive 

The  functions  of  an  executive  should  be :  To  exercise  general 
supervision  over  the  business  or  the  department ;  to  analyze  results 
cTitically ;  to  put  new  problems  before  his  men  for  their  considera- 
tion, advice  and  action;  to  criticize  subordinates  when  results 
are  not  forthcoming,  explaining  the  reason  why;  to  see  that  the 
])rescribed  practice  is  regularly  followed. 

An  executive  should  not  attempt  to  do  everything  himself,  but 
should  deputize  authority  among  competent  assistants.  He  should 
not  waste  time  over  minor  details,  and,  most  inqjortant  of  all,  he 
should  study  men  in  order  that  he  may  be  al)le  to  arouse  in  them 
the  greatest  possible  amount  of  initiative. 

If  the  solution  of  the  present  economical  |ndl)lems  is  ultimately 
dependent  on  the  successful  development  of  industry,  and  this 
can  be  achieved  only  by  ellicient  organization,  it  is  the  duty  of 
every  industrial  community  to  take  the  steps  necessary  for  secur- 
ing an  nndisturbable  harmony  between  its  various  social  elements. 
By  the  cooperation  of  capital  and  labor,  with  a  perfect  under- 
standing between  the  employer  and  the  employee  guided  by  a 
sense  of  justice  and  fair  dealing,  industry  will  contribute  mightily 
to  the  ]irogress  of  the  world. 


LABOR   DILUTION   AS  A   NATIONAL   NECESSITY 

Bv   FREDERICK    A.    \V ALDROX,'    Xl'^W   YORK,   X.   Y. 


THE  term  "  Labor  Dilution  "  originated  in  England  shoi'tly 
after  the  declaration  of  war  with  Germany.  Its  original 
application  was  intended  to  cari'y  out  in  eft'ect  what  the 
definition  of  the  word  "  dilution  "  literally  implied ;  namely,  a 
thinning  or  spreading  out.  As  applied  to  labor,  it  means  the 
thinning  out  or  spreading  of  the  functions  of  the  skilled  workmen 

'  Industrial   Engiiicei-,   .'57   Wall    St.      Mem.Am.Soc.XI.E. 

For  prespiitatiiin  at  tlip  Annual  Mpetiug.  New  York.  December  3  tii  I'l. 
191S,  of  The  .\jieiucan  Society  of  Mecha.mc.il  Engineers.  The  paper 
is  hero  printed  In  abstract  form  and  adrauee  copies  of  the  complete  paper 
ma.v  he  obtained  li.v  members  gratis  upon  apiilication.  All  papers  are 
subject  to  revision. 


among  those  that  are  less  skilled,  and  a  Bureau  of  Labor  Dilution 
was  therefore  established  by  the  Government  to  supervise  and 
carry  out  its  requirements. 

The  original  objective  of  this  bureau  was  to  relieve  the  skilled 
workman  in  the  performance  of  certain  functions  of  a  task  and 
employ  less  skilled  workers  for  the  purpose  of  accomplishing  a 
given  task  in  a  shorter  time. 

The  development  of  the  work  of  this  bureau  has  been  such  that 
economies  heretofore  unknown  have  been  established  and  the  fact 
l)rought  before  the  manufacturer  in  evidence  strong  and  beyond 
contradiction  that  many  things  done  for  ajiparent  necessity  were 
not  at  all  necessary  to  the  pro])ci-  and  ellicient  conduct   of  busi- 
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ness.  Its  work,  during  the  war  period,  will  become  a  national 
industrial  asset  and  change  the  entire  mental  attitude  of  the  em- 
ployer and  the  employee  to  one  of  greater  cooperation  and  higher 
efficiency  for  years  to  come. 

Unintentionally,  perhaps,  and  unconsciously  this  bureau  has 
created  an  element  in  labor  dilution  which  was  not  included  in 
the  original  jirogram,  as  it  has  already  established  in  the  minds 
of  the  consumer  that  waste  of  labor  and  materials  is  the  greatest 
foe  to  labor  dilution  that  a  nation  may  have. 

This  is  a  vital  problem,  and  it  is  the  engineer  who  must  solve 
it  in  a  scientific  and  satisfactorv-  manner.  For  years  following 
the  war  our  work  must  be  done  in  the  spirit  of  conservation,  with 
profits  a  secondary  consideration.  This  involves  the  engineering 
of  men  in  the  broadest  sense,  since  the  supplies  of  both  have 
become  so  seriously  depleted  through  the  waste  of  war. 

Ultimately  it  will  be  the  "  survival  of  the  fittest."  A  nation's 
industries  must  be  those  for  which  it  is  particularly  adapted ;  they 
must  be  conducted  in  the  most  economical  manner,  and  facilities 
for  vending  and  transporting  their  products  must  be  on  an 
equally  economical  basis.  For  products  of  equal  quality,  those 
having  the  lowest  unit  costs  will  naturally  maintain  commercial 
and  industrial  supremacy.  The  nation  which  can  deliver  to  the 
consumer  its  converted  natural  resources  in  the  minimum  of  time 
with  the  least  expenditure  of  human  energy  is  the  nation  which 
will  lead  the  industry  and  commerce  of  the  world. 

To  accomplish  this  there  must  be  a  broad  and  comprehensive 
national  policy  in  the  organization  of  our  legislative,  banking, 
business,  agricultural,  transportation,  mining  and  manufacturing 
policies. 

As  the  value  does  not  appear  until  labor  has  been  applied  to 
nature's  labyrinth  of  wealth,  it  is  inctunbent  that  the  study  of 
labor  requirements  and  performance  be  given  most  careful  con- 
sideration, and  to  this  end  it  will  be  helpful  to  summarize  the 
conditions  which  confront  us  at  the  present  time,  as  follows : 

1  The  equipment  and   physical   condition   of  our  transportation 

facilities  are  not  being  kept  up  to  the  pre-war  condition  of 
efficiencj^ 

2  Agricultural  industries  are  suffering  for  the  lack  of  labor  and 

intensified  productivity  of  soil 

3  Our  roads  and  highways  are  rapidly  deteriorating  due  to  the 

lack  of  man  power  to  construct  new  and  repair  the  old  roads 

4  Work  on  the  enlargement  and  development  of  public  utilities 

is  practically  at  a  standstill 

5  Irrigation  projects  are  practically  stopped 

6  The  manufacture  of  munitions,  when   abandoned,  will  place 

an  immense  amount  of  machinery  in  the  scrap  heap.     This 
must  be  replaced  by  new  machinery 

7  Operations  in   the  erection  of  buildings  other  than   th6se  re- 

quired for  immediate  war  needs  has  practically  ceased 

8  The  output  of  our  steel  mills  has  been  practically  absorbed  by 

the  Government  for  war  work 

9  Immigration  has  practically  ceased 

1(1  Tlie  birth  rate  will  supply  but  a  small  percentage  of  the  man 
power  needed. 

From  the  enumeration  of  the  above  items,  it  can  be  fully 
appreciated  that  the  accumulation  of  work  to  be  performed  is 
stupendous.  Therefore,  if  our  present  methods  continue,  the 
great  problem  wll  be  to  obtain  labor  for  this  work. 

It  is  self-evident  that  we  cannot  depend  on  European  immigra- 
tion to  this  country  for  this  period.  The  depletion  of  man  power 
due  to  war  losses  and  the  demand  for  this  power  in  the  recon- 
struction period  abroad,  combined  with  the  internal  development 
that  is  likely  to  take  place  in  Russia,  will  mean  that  immigration 
from  these  countries  will  be  prohibited.  Further,  of  the  man 
power  sent  by  this  country  to  Europe,  at  least  ten  per  cent  will 
be  incapacitated  for  work  of  a  strictly  laboring  character. 

We  will,  therefore,  be  practically  dependent  upon  native-born 
Americans  based  on  our  population  of  1900  to  1905,  which  is  esti- 
mated as  90  to  93  million.  The  best  available  statistics  at  the 
present  time  would  indicate  that  the  average  birth  rate  of  this 
country  is  25  per  thousand  population  and  that  the  death  rate  is 
15  per  thousand,  leaving  a  net  gain  of  ten  persons  per  thousand. 
This  means  tliat   there  will  come  to  workable  age  in  the  post- 


war perio;l  al)out  900.000  yearly,  of  whom  approximately  400,000 
will  be  males. 

While  the  emplojTaent  of  an  abnormal  number  of  females  as 
a  war  measure  is  right  and  justifiable,  its  continuation  during  the 
post-war  period  is  problematical  from  the  standpoint  of  the 
nation's  man  power. 

This  brings  the  subject  of  Labor  Dilution  as  a  National  Neces- 
sity to  a  phase  much  broader  in  its  meaning  than  that  which  was- 
originally  intended. 

Broadly  speaking,  labor  dilution  should  consist  not  only  in  the 
functionalizing  of  the  work  of  the  skilled  man  with  that  of  the 
less  skilled  man,  but  it  is  equally  important  to  eliminate  useless 
and  unnecessary  labor  which,  at  the  present  time,  is  deemed  neces- 
sary due  to  the  mental  attitude  and  the  habits  formed  in  years 
of  development  and  peace.  It  would  seem,  therefore,  that  the 
problem  of  labor  dilution  can  best  be  approached  by  classifying 
into  the  following  program: 

1  Staxdardization     (indirect)  ;     (a)     Legislative    methods,     {b> 

business  and  financial  methods,   (c)  transportation  methods, 

(d)  mining   and   agricultural   methods,    (e)    manufacturing 
methods. 

2  Cooperation   (indirect):   (a)   Legislative  methods,   (b)  capital 

and  labor,  (c)  engineering  methods. 
3-  Elimination   (direct)  :   (a)  Non-essential  statistical  work  and 
data,  (b)  non-essential  office  work,  (c)  non-essential  admin- 
istrative work,  (d)  non-essential  sales  and  advertising  work, 

(e)  the  idle  citizen  or  loafer. 

4  Education  (direct)  :  (a)  Of  the  legislature,  (b)  of  the  business 

man,  (c)  of  the  engineer,  (d)  of  the  executives,  (e)  of  the 
laborer. 

5  Occupation  (direct)  :  (a)  Analysis,  (b)  distribution,  (c)  local- 

ization, (d)  compensation. 


Standardization  (Indirect) 

While  the  final  effect  of  standardization  on  labor  dilution  is 
indirect,  this  is  the  foundation  on  which  it  should  be  built.  The 
principal  divisions  are  outlined  above  and  will  be  briefly  analyzed 
in  the  order  of  their  importance. 

a  Legislative  Methods.  All  laws  regarding  the  conduct  of 
business  should  be  simple  and  direct,  and  the  purpose  in  view 
should  be  the  eliminating  from  the  honestly  conducted  business, 
complications  or  .hardships  involving  unnecessary  expense  and 
red  tape;  such  laws  to  be  drawn  up  with  the  hearty  and  con- 
sistent cooperation  of  the  legislator,  the  business  man  and  the  em- 
ployee, with  the  ^iew  of  making  them  as  simple  and  direct  as 
possible.  With  honesty  of  purpose  and  fair  dealing  on  the  part 
of  all,  there  should  be  no  serious  difficulty  in  establishing  laws 
that  would  be  much  more  simple  and  uniform  than  those  at 
present  in  force. 

b  Business  and  Financial  Methods.  Where  there  has  been 
rapid  growth  and  an  immense  volume  of  business,  it  has  neces- 
sarily carried  with  it  an  enormous  labyrinth  of  complication, 
duplication  and  detail  work  which  requires  the  employment  of 
a  large  number  of  non-producers  to  care  for  records  necessary  tO' 
bring  the  raw  material  to  the  consumer.  The  result  of  standard- 
ization would,  in  a  measure,  automatically  eliminate  this  labor- 
and  tend  to  reduce  the  cost  of  doing  business. 

c  Transportation  Methods.  The  amount  of  labor  involved  in 
the  transportation  of  raw  material  to  the  consumer,  directly  or 
indirectly,  is  enormous.  By  the  adoption  of  standard  forms, 
carriers,  and  an  improvement  in  the  vehicles  of  transportation, 
with  improved  methods  of  handling  materials  at  the  terminals,  a 
great  amount  of  labor  would  be  liberated  for  other  work. 

d  Mining  and  Agricultural  Methods.  The  amount  of  labor 
employed  on  this  class  of  work  could  be  greatly  reduced  by  the 
introduction  of  new  machinery  and  the  perfecting  of  existing- 
machinery.  In  mining  great  progress  has  been  made  in  the  re- 
claiming of  what  was  once  considered  waste  ore.  Certain  strides 
have  been  made  in  the  agricultural  field  whereby  the  productivity 
per  acre  of  ground  has  been  greatly  increased.  This  practice, 
however,  has  not  been  employed  in  a  large  number  of  the  small 
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areas  under  cultivation.     Intensive  mining  and  farming  should 
be  given  more  attention. 

e.  Manufacturing  Methods.  The  standardization  of  production 
in  our  factories  would  eliminate  a  large  amount  of  surplus  mate- 
rials which  are  now  earned  in  stock  by  the  dealers,  and  would 
allow  of  interchangeability  of  parts  that  are  most  essential  and 
enable  business  to  be  transacted  direct  with  the  consumer.  This 
would  reduce  the  inventory  investment  of  manufacturers  and  deal- 
ers, thereby  reducing  the  number  of  pieces  to  be  made  and  the 
labor  applied  thereon. 

Cooperation  (Indirect) 

It  naturally  follows  that,  in  order  to  obtain  the  benefits  from 
standardization,  cooperation  should  obtain  to  the  fullest  extent; 
and  by  continuous  and  systematic  effort  on  the  part  of  the  legisla- 
tor, the  business  man,  the  engineer  and  the  workman,  the  essen- 
tials under  the  head  of  Standardization  would  begin  to  produce 
results. 

Elimination  (Direct) 

The  natural  results  following  standardization  and  cooperation 
would  be  elimination,  since  many  employed  at  the  present  time 
would  necessarily  be  transferred  to  other  lines  of  occupation. 

The  general  headings  covering  the  classes  of  work  eliminated 
are  included  in  the  preceding  classification. 

Education  (Direct) 

Following  standardization,  cooperation  and  elimination  there 
should  be  a  concerted  effort  to  educate  to  a  new  epoch  of  economy. 
The  term  Education  as  applied  to  this  particular  phase  of  the 
situation  is  used  as  an  expression  for  the  change  of  the  mental 
attitude  of  the  public  from  that  of  extravagance  to  that  of  basic 
economy.  It  should  teach  that  "  waste  makes  want  and  want 
makes  woe,"  and  that  the  conservation  of  our  jjresent  energy  and 
natural  resources  is  of  greater  national  value  than  the  unlimited 
accumulation  of  the  almighty  dollar. 


Occupation  (Direct) 


Last  but  not  least,  occupation  should  be  considered  in  the  prob- 
lem of  labor  dilution.  An  era  is  approaching  in  which  the  condi- 
tions of  the  present  and  past  will  be  entirely  changed  and  which 
will  involve  a  wholesale  change  in  the  distribution  of  occupations. 

In  order  that  this  may  be  done  with  the  least  disturbance,  a 
careful  analysis  should  be  made  of  the  adaptability  of  the  individ- 
ual to  the  occupation,  and  consideration  should  be  given  to  the 
distribution  of  such  occupations.  Coincident  with  this  should 
follow  the  locating  of  industries  at  such  points  as  will  insure 
economic  production. 

The  occupational  problem  that  will  ensue  will  always  lead  to 
differences  of  opinion,  but  it  is  governed  largely  by  supply  and 
demand  and  the  standards  of  living  in  different  communities  or 
nations.  The  lower  the  standard  of  living,  the  lower  the  com- 
pensation for  labor.  The  higher  the  standard  of  living,  the  higher 
is  labor  compensated.  The  problem,  however,  resolves  itself  into 
the  production  and  delivery  to  the  consumer  at  the  lowest  possible 
cost  with  a  fair  jjrofit  to  the  manufacturer. 

These  are  facts  showing  that  "  a  condition  and  not  a  theory  " 
confronts  us.  If  it  is  expected  to  keep  in  circulation  the  cur- 
rency of  the  world  at  the  present  rate,  it  is  necessary  that  public 
improvements,  manufactories,  agricultural  and  mining  interests 
should  continue  at  a  rate  commensurate  with  the  present  circula- 
tion of  money. 

This  means  a  gradual  readjustment,  and,  in  order  to  be  pre- 
pared for  this  readjustment,  the  problem  should  be  looked 
squarely  in  the  face  and  the  way  paved  by  which  such  readjust- 
ment can  be  made  with  the  least  possible  disturbance.  This  can 
only  be  done  by  careful  planning  and  action  on  the  part  of  the 
country's  greatest  men  in  preparing  to  meet  the  problem  of  labor 
dilution  in  a  broad  way. 

The  English,  with  their  customary  conciseness,  have  expressed 
in  the  two  words,  "  Labor  Dilution,"  that  which  it  would  require 
volumes  to  describe  or  discuss. 

A  study  of  the  problem  indicates  that,  in  its  broadest  meaning, 
Labor  Dilution  and  the  Engineering  of  Men  are  practically 
synonymous,  since  the  former  involves  all  that  the  latter  implies, 
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THE  basis  of  all  "  non-financial  incentives  "  is  interest  in 
work.  Interest  in  work  implies  a  desire  to  produce,  actu- 
ated by  internal  motives  rather  than  external  discipline. 

Production  means  creation,  and  the  industrial  creative  function 
in  man  is  a  mental  process  and  lies  in  his  intelligent  adaptation 
of  means  to  ends.  It  is  useless,  therefore,  to  look  for  real  creative 
work  unless  the  workman  has  a  chance  to  think  and  to  plan;  any 
other  working  environment  either  fails  to  attract  or  actually  re- 
pels the  workman,  and  as  a  consequence  offers  no  incentive  to 
increased  effort. 

Work  which  does  not  call  for  thoughtful  reflection  and  which 
uses  only  muscular  effort  tends  to  draw  men  down  to  the  level 
of  the  brute  and  makes  for  industrial  irresponsibility  and  conse- 
quent social  disorganization.  The  unthinking  man  cannot  be  a 
responsible  man. 

It  is  the  self-eonscious  faculty  of  man  which  distinguishes  him 
from  the  animal  and  makes  him,  above  all,  a  creative  center 
through  which  the  universal  life-giving  power  can  deal  with  a 
particular  situation  in  time  and  space. 

To  use  a  homely  illustration  with  which  every  one  is  familiar, 
the  tratlic  at  each  crowded  street  crossing  cannot  be  regulated 
from  the  City  Hall;  it  requires  an  individual  (the  traffic  police- 
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man)  in  the  congested  spot  to  deal  with  each  particular  situation 
as  it  arises,  and  upon  his  powers  of  obser\'ation  and  selection 
depends  the  orderly  flow  of  traffic. 

It  is  only  through  the  individual  life  that  the  universal  life  can 
act,  and  therefore  the  universal  is  compelled  to  evolve  many  in- 
dividual lives  if  organization  and  order  is  to  replace  the  unor- 
ganized state  represented  by  the  jjurely  generic  operation  of 
natural  law. 

The  problem  of  social  organization  is,  then,  how  to  organize 
society  upon  the  basis  of  respect  for  the  individual.  This  is  also 
the  industrial  problem  as  well,  for  industry  in  the  broadest  sense 
is  society  in  its  highest  form  of  activity  because  it  is  essentially 
constructive  and  therefore  creative  activity. 

It  was  an  inevitable  corollary  to  the  universal  plan  of  creation 
that  the  individual  life  came  into  being,  not  to  create  material 
substance  as  that  had  to  be  before  individual  life  could  gain  con- 
sciousness. The  function  of  the  individual  life,  however,  is  to 
create  by  a  thought  process  conditions  especially  selected  to  pro- 
duce results  which  nature  unaided  would  find  herself  unable  to 
produce. 

This  is  what  the  horticulturist  does.  His  power  lies  in  his 
knowledge  of  natural  law,  and  his  creations  are  made  possible 
because  he  confonns  to  the  law.  The  uncultivated  orchard  reverts 
to  its  original  wild  state  when  no  longer  attended  by  man,  but 
increases  in  productiveness  by  continued  thoughtful  application 
of  man's  power  of  selection  and  adaptation. 

It  is  by  a  similar  process  of  conscious  selection  that  such  de- 
vices as  the  steamboat,  steam  engine,  electric  generator  and  the 
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telejihone  came  into   existence.     They   did   not  come  into   being:, 
and  never  would  have  l)een  created  l)y  the  generic  operation  of 

nature's  laws. 

«     «     * 

The  creation  of  artificial  conditions,  which,  taken  all  together, 
we  call  civilization,  is,  of  coui-j^e,  the  product  of  man's  organi/.injr 
power.  While  self-consciousness,  the  power  of  realizing  the  self 
as  apart  from  the  rest  of  the  universe,  has  been  a  human  faculty 
for  untold  ages  before  the  present  highly  organized  state  of 
society  had  been  attained,  it  is  nevertheless  true  that  now,  for 
the  first  time  in  the  history  of  the  white  race,  we  are  confronted 
with  the  problem  of  correcting  the  repressive  or  selfish  character 
of  civilization  so  that  it  will  sene  the  mass  of  humanity.  If  we 
fail  to  accomplish  this  it  will  be  destroyed  by  the  same  creative 
power  which  brought  it  into  existence. 

We  must  learn  how  to  change  the  industrial  environment  from 
one  which  repels  mankind  to  one  which  attracts.  In  other  words, 
the  incentive  to  work  must  be  inherent  in  the  nature  of  the  work 
itself. 

Now  what  are  the  conditions  which  we  must  meet  in  the  indus- 
trial world  to  make  work  attractive?  We  have  ample  evidence 
that  increasing  financial  returns  have  failed  to  stimulate  produc- 
tivity, and,  on  the  other  hand,  the  constant  demand  for  shorter 
hours  and  the  increasing  labor  turnover  is  proof  that  work  in 
most  of  our  industries  not  only  does  not  attract,  but  actually 
repels,  the  workman.  We  must,  therefore,  look  into  the  working 
conditions  themselves  for  the  answer.     This  is  the  only  scientific 

method  of  procedure. 

»     *     » 

It  can  be  shown  that  creative  work  can  be  done  to  a  great 
extent  in  modern  industry-,  and  that  it  can  be  accomplished  with- 
out radical  changes  in  equipment,  greatly  to  the  advantage  of 
both  employer  and  employee.  To  do  this,  individual  progress 
records  are  necessary,  so  that  the  workman  can  know  from  day 
to  day  how  he  is  improving  in  the  mastery  of  the  process. 

The  first  example,  illustrated  by  Fig.  1,'  is  from  that  branch 
of  the  wood-pulp  industry  known  as  the  sulphite  process;  and 
shows  a  cooking  chart  which  was  designed  to  give  the  cook  in- 
formation about  the  reactions  in  the  digesters  in  which  the  wood 
chips  are  cooked  in  a  6  per  cent  solution  of  sulphurous  acid  partly 
combined  with  a  lime  base. 

The  digesters  have  a  conical  top  and  l)ottom  and  are  usually 
50  ft.  high  by  15  ft.  in  diameter.  After  the  acid  and  chips  are 
put  into  the  digester  and  the  cover  is  put  on,  steam  is  turned  in 
at  the  bottom  and  the  pressure  brought  up  to  75  lb.  jser  sq.  in. 
above  atmosiiheric  pressure. 

As  this  does  not  heat  the  <ligester  sufficiently  to  iiniclucc  <lisiii- 
tegration  of  the  wood,  it  is  necessary  to  relieve  gas  through  a 
relief  valve  on  the  cover.  Because  of  the  removal  of  this  gas, 
which  is  afterward  reclaimed,  more  steam  can  come  in  at  the 
bottom  and  thus  the  temperatures  are  advanced.  The  skill  in 
cooking  consists  in  the  proper  control  of  the  relief  valve. 

Before  the  introduction  of  these  cooking  charts  illustrated  l)\ 

Fig.  1,  all  this  was  left  to  the  unaided  .iudgment  of  the  cook,  with 

usually  nothing  to  help  him  but  a  small  hand  thermometer  and 

a  pressure  gage.     Of  course,  great  variation  in  the  pulp  was  the 

result.     The  cooking  charts,  plotted  by  the  cooks  themselves,  how^ 

ever,  helped  greatly  as  they  enabled  the  quick  visualization  of  the 

work.     On  these  charts  teni|ieratures  are  converted  to  pressures 

for  the  reason  that  the  pressure  in  the  digester  comes  from  iwo 

sources,  one  the  natural  pressure  due  to  steam,  and  the  other  due 

111  the  ¥nl]ihurims  acid  gas. 

*     *     * 

At  the  end  of  the  cooking  process  the  gage  and  steam  pressures 
will  naturally  come  very  close  together,  as  the  greater  part  of  the 
SO.,  gas  has  been  used.  The  gas-pressure  curve  is  obtained  by 
subtracting  the  steam  pressure  from  the  gage  pressure.  It  is 
really  a  resultant  of  the  other  two.  If  it  drops  too  rapidly  the 
cook  knows  he  is  relieving  his  digester  too  hard  and  checks  the 
opening  of  the  relief  valve.  If  it  does  not  drop  rapidly  enough 
he  knows  he  must  open  the  valve  wider  in  order  to  increase  the 
relief.  Of  course,  the  figures  are  taken  from  recording  instru- 
ments which  are  checK-ed  dnilv  to  insure  accuracy.     Naturally,  an 


ideal  cooking  chart  was  soon  formed,  being  the  joint  work  of  the 
cooks  handling  the  digesters  and  of  the  chemical  research  depart- 
ment. 

Immediately  after  the  introduction  of  these  charts  a  very 
marked  increase  in  the  uniformity  of  the  pulp  was  noticed,  and 
the  cooks,  while  at  first  opposed  to  the  new  method  of  "  cooking 
with  a  lead  pencil,''  as  they  called  it,  soon  learned  to  like  their 
work  much  better  for  the  reason  that  they  now  had  some  way 
of  visualizing  the  work  in  its  entirety. 

In  addition  to  more  uniform  quality  of  the  pulp,  the  yield  from 
a  cord  of  wood  increased  something  over  5  per  cent. 

We  soon  found  that  it  was  necessary  to  give  some  sort  of  con- 
tinuous progress  record  if  we  were  to  keep  uj}  the  interest  in  the 
work,  because  no  man  could  carrv  in  his  mind  anything  but  a 
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general  impression  of  his  progress  from  day  to  day.  Several 
good  records  for  one  day  are  only  like  so  many  good  golf  drives. 
They  are  a  source  of  satisfaction  at  the  time;  but  just  as  the  score 
in  golf  denotes  our  real  mastery  of  the  game,  so  <loes  the  progress 
record  measure  the  man's  increasing  mastery  of  liis  work,  and  we 
feel  that  it  is  one  of  the  moral  obligations  of  the  management 
to  keep  such  records  for  the  individual  workman. 

"i:  +  * 

Such  records  can  be  grouped  under  three  main  headings :  tiuan- 
tity  records,  quality  records  and  economy  or  cost  records.  Quality 
records,  which  occupy  the  middle  jiosition,  are,  perhaps,  of  the 
greatest  importance,  for  they  bring  the  individual's  intelligence 
to  bear  upon  the  problem,  and  as  a  consequence,  by  removing  the 
obstacles  to  uniformity  of  quality,  remove  at  the  same  time  the 
obstructions  to  increased  output.  The  creative  power  of  the 
human  mind  is,  however,  not  content  simply  to  produce  the  best 
quality  under  existing  conditions  of  plant  operation.  The  desire 
to  create  new  conditions  for  the  more  highly  specialized  working- 
out  of  the  natural  laws  of  the  process  demands  expression,  and 
this  expression  at  once  takes  the  form  of  suggestions  for  improve- 
ments in  mechanical  devices. 

This  desire  contains  within  it  the  germ  of  economic  thought 
which  will  unfold  and  express  itself  eventually  in  a  request  for 
cost  records,  and  the  organization  that  neglects  its  opportunity 
to  satisfy  this  desire  is  overlooking  one  of  the  great  avenues  lead- 
ing toward  intelligent  iiroducfive  effort. 
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Because  of  tlie  interrelation  of  quality,  quantity  and  economy 
records,  any  complete  record  of  individual  ]>rogress  must,  of 
course,  take  them  all  into  account.  However,  as  this  is  not  always 
practical,  we  have  at  least  one  of  three  ways  of  measuring 
progress  always  open  to  us. 

Table  1  shows  how  we  keep  a  continuous  progress  record  of 
the  work,  which  is  mainly  one  of  quality.  By  quality  I  do  not 
necessarily  refer  to  the  quality  of  the  material  produced,  as  most 
of  our  records  refer  to  the  quality  of  the  work  perfomied;  in 
other  words,  the  nearness  to  which  the  workman  approaches  the 
ideal  standards  which  he  has  helped  to  form.  The  democratic 
cooperative  fomiing  of  these  standards  by  the  joint  woi-k  of  the 
trained  technician  and  the  practical  workman  is  absolutely  essen- 
tial, otherwise  continuous  progress  will  not  be  made.  The  whole 
plan  must  be  really  educational  in  nature,  and  to  be  so  the  records 


of  liguiue  in  the  solution.  The  sample,  drawn  from  the  side  of 
the  digester,  is  compared  with  the  standard  color.  To  get  a 
mathematical  value  for  this  factor,  a  range  of  colors  from  a  very 
dark  to  a  very  light  was  obtained,  the  particular  shade  which  was 
taken  as  standard  marked  100  and  one  shade  either  side  10  points 
less  than  100. 

The  time  record  is  obtained  by  calling  a  certain  time  of  cook- 
ing 100,  and  taking  off  on  each  digester  cooked  one  point  for  each 
minute  above  or  below  this  standard. 

The  blowing  record  is  obtained  by  calling  30  lb.  pressure  100 
(most  of  the  cooking  being  done  at  a  pressure  of  75  lb.  per  sq. 
in.)  and  60  lb.  0,  the  idea  being  to  get  the  pressure  as  low  as 
possible  before  blowing  the  digester. 

It  will  be  noted  that  the  temperature  value  is  higher  than  any 
of  the  others.     This  is  because  it  is  the  most  important  element. 


TABLE    1      RECORDS   OF   INDIVIDUAL   COOKS 
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must  record  the  natural  laws  of  the  process  and  the  individual's 
degree  of  control  of  forces  in  the  material  elements  that  he  is 
using.  The  more  factors  that  can  be  recorded,  the  greater  the 
interest  in  the  work.     The  reason  for  this  is  obvious. 

Referring-  again  to  Table  1,  it  will  be  noted  that  there  are  nine 
men  cooking.  These  men  are  posted  in  the  order  of  seniority, 
with  the  highest  monthly  record  on  top.  There  are  three  foremen 
at  the  top  of  the  record.  Each  of  these  foremen  has  three  cooks 
under  him,  and  their  standing  is  made  up  by  taking  the  average 
records  of  the  men  under  them.  In  this  way  we  are  enabled  to 
get  not  only  the  individual  records  of  the  men,  but  the  group,  or 
teamwork  records,  as  well.  The  lower  group  is  merely  for  the 
convenience  of  the  department  head  in  charge  and  gives  the  rela- 
tive standing  of  the  large,  medium  and  small  digesters.  This  is 
irrespective  of  the  men  who  are  working  on  them. 

The  total  progress  record  figures  in  the  first  column  are  made 
up  of  the  temperature, '  color,  time  and  blowing  records.  The 
relative  values  that  these  have  in  the  total  record  are  shown  at 
the  top  of  each  column,  the  total  adding  up  to  100.  The  small 
variation  in  the  monthly  average  column  is  characteristic  of  all 
our  progress  records,  and  shows  how  great  is  the  incentive  when 
individual  eifort  is  intelligently  recorded. 

The  temperature  record  is  obtained  by  taking  half-hourly  read- 
inas  from  the  recording-thermometer  chart,  upon  which  a  stand- 
ard temperature  curve  has  been  plotted,  calling  each  reading 
which  happens  to  fall  on  the  standard  line  100,  and  a  reading 
20.  deg.  either  side  of  the  standard  line  0.  For  each  degree  o£ 
of  the  standard,  5  points  are  deducted  from  the  progress  record. 

The  color  record  indicates  how  near  the  men  come  to  blowing 
the  digester  wlien  the  color  of  the  liquor  shows  the  proper  amount 


The  color  record  coming  next  in  importance  is  given  the  next 

highest  value,  etc. 

«     *     # 

In  the  plant  where  this  system  was  developed  were  employed 
over  1200  men,  and  perhaps  half  of  these  men  had  individual 
progress  records  and  the  rest  came  under  some  sort  of  group 
progress  record.    Invariably  the  records  proved  themselves  to  be 

an  incentive  to  greater  productivity. 

*     «■     * 

Fig.  2  shows  the  concrete  results  obtained  by  giving  the  cost 
sheets  to  the  department  heads  and  job  costs  to  the  maintenance 
foremen.  There  was  a  rapid  increase  in  production  from  1908 
to  1913,  also  a  rise  in  repair  material  used,  as  well  as  an  increase 
in  the  cost  of  maintenance  labor.  The  fourth  curve,  showing  the 
amount  of  material  used  for  each  dollar  spent  for  maintenance 
labor,  is  more  or  less  a  resultant  of  the  other  two.  The  gradual 
rise  from  1908  to  1911  in  this  curve  was  due  to  the  increased 
material-consuming  power  of  the  maintenance  men  because  of 
the  introduction  of  labor-saving  devices,  such  as  pneumatic  and 
electric  portable  tools.  There  was  a  drop  in  this  figure  in  1912 
and  1913,  but  we  were  unable  to  get  a  real  thought  of  economy 
started  in  the  plant  until  the  departmental  cost  sheets  and  job 
cost  sheets  were  started.  These  were  put  into  effect  first  in  the 
beginning  of  1914,  and  there  was  an  immediate  drop  in  the  curve 
from  an  average  of  about  $2.35  worth  of  material  spent  for  each 
dollar  spent  for  labor,  down  to  $1.55  in  1914  and  $1.05  in  1915. 

The  drop  in  jwoduction  in  1914-15  was  due  to  war  conditions 
which  were  unavoidable.  It  is  a  significant  fact,  however,  that  in 
spite  of  this  drop  in  production  the  maintenance  material  cost  per 
ton  of  pulp  was  reduced  to  approximately  half  the  amount  under 
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the  conditions  of  higher  production  during  the  two  preceding 
years. 

In  none  of  this  work  did  we  pay  bonuses  to  a  superintendent, 
department  head  or  workman;  our  salaries  and  wages  were  high, 
but  payments  were  all  on  a  monthly,  weekly  or  hourly  basis.  The 
increased  effort,  therefore,  came  entirely  from  a  desire  within  the 
individual  to  be  productive.  Of  course,  this  sort  of  creative 
effort  produced  great  changes  in  operating  conditions — we  in- 
creased our  yearly  production  from  42,000  tons  to  111,000  tons 
without  adding  to  the  number  of  digesters  for  cooking  the  pulp, 
or  wet  machines  fur  handling  the  finished  product,  and  we 
changed  our  quality  from  the  poorest  to  the  vei-y  best. 

*  *     * 

We  should  never  lose  sight  of  the  fact  that  the  degree  of  con- 
scious self-expression  which  the  workman  can  attain  is  in  direct 
proportion  to  the  ability  of  the  organization  to  measure,  for  his 
benefit,  the  impress  of  his  personality  upon  it.  The  most  demo- 
cratic industrial  plant,  therefore,  is  the  one  which  permits  the 
fullest  possible  amount  of  individual  freedom  to  each  member, 
irrespective  of  his  position,  and  at  the  same  time  is  so  sensitively 
adjusted  that  it  reflects  immediately  the  effects  of  his  actions.  If 
his  actions  result  in  injury  to  others  he  will  see  that  as  a  part 

of  the  whole  he,  himself,  must  also  suffer. 

*  *     * 

Man  is  not  an  animal,  but  a  free,  self -determining  mental  center 
of  consciousness  whose  reason  for  existence  is  that  the  universal 
life  can  deal  with  a  particular  situation  in  time  and  space,  and 
by  this  means  be  enabled  to  evolve  a  material  universe  organized 
to  express  the  one  great  individual  life  of  which  we  are  all  a  part. 

In  conclusion  let  me  say  that  I  am  well  aware  that  to  some  of 
you  this  may  seem  like  pure  philosophical  speculation  far  re- 
moved from  the  practical  affairs  of  evei-yday  life.  I  have  said 
nothing,  however,  that  I  cannot  back  up  by  any  number  of  addi- 
tional illustrations,  and  my  hope  is  that  the  examples  given  will 


stimulate  others  to  make  similar  investigations,  so  that  we  can 
fulfill    our   mission    in    this    country    by    evolving    an    industrial 
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philosophy  which  will  have  for  its  ultimate  aim  the  continuous 
unfoldment  of  the  latent  powers  in  man. 
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IN  1914  there  were  between  five  and  six  hundred  people  killed 
outright,  some  fifteen  hundred  injured,  and  several  millions 
of  dollars  in  property  and  production  lost  in  this  country 
through  the  needless  explosion  of  boilers.  I  say  "  needless " 
e.xplosions  after  due  consideration,  for  it  is  a  fact  that  the 
majority  of  these  occurred  where  the  boilers  were  not  subject  to 
regular  inspection  either  by  the  state  or  by  insurance  companies. 

One  experience  is  enough  to  convince  any  one  that  safe  boilers 
are  altogether  desirable.  One  morning  when  passing  down  a  line 
of  boilers  in  my  charge  I  was  startled  to  observe  that  the  steam 
pressure  on  one  boiler  was  300  lb.  per  sq.  in.  It  developed  later 
that  one  bright  water  tender  had,  through  ignorance,  oiled  the 
safety  valves!  Of  course  the  oil  evaporated  and  stuck  the  safety 
valves  to  its  seat.  But  knowing  this  did  not  help  the  situation  at 
that  time  one  bit,  but  what  did  help  was  the  fact  that  the  boiler 
was  built  with  a  safety  factor  of  five,  as  is  prescribed  by  the 
A.S.M.E.  Boiler  Code. 

There  has  been  a  strong  feeling  all  over  the  country  for  proper 
legislation  along  the  line  of  safer  boilers.  Our  Society  felt  this 
need  and  set  its  wonderful  resources  to  work  to  formulate  laws 
for  this  purpose,  which,  while  providing  a  maximum  of  safety 
for  the  users  and  public,  would  not  in  any  way  put  an  undue 
hardship  upon  the  boilers.  This  was  completed  and  is  now- 
known  as  the  A.S.M.E.  Boiler  Code.  It  has  been  conservatively 
estimated  that  this  code,  if  paid  for  at  consultation  rates,  would 
have  cost  .$250,000. 

As  The  American  Society  of  Mechanical  Engineers  is  precluded 
from  engaging  in  public  campaigns  relating  to  legislative  matters. 
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The  American  Uniform  Boiler  Law  Society  was  formed  to  secure 
the  adoption  of  the  A.S.M.E.  Code  in  its  entirety  ill  the  various 
states  and  to  promote  the  manufacture  and  sale  of  safer  boilers. 
This  new  society  is  an  organization  of  boiler  manufacturers  and 
users  and  as  far  as  possible  is  representative  of  eveiy  branch  of 
the  boiler  industry. 

The  enactment  of  boiler  laws  by  the  various  states  is  not  new 
at  this  time.  Through  the  influence  of  the  members  of  this 
Society  and  others  the  state  of  Massachusetts  passed  a  bill 
governing  the  use  and  installation  of  boilers  in  1907.  Since  that 
time  there  have  followed  New  York,  New  Jersey,  Pennsylvania, 
Ohio,  Indiana,  Michigan,  Wisconsin,  Minnesota,  California,  the 
U.  S.  Navy  and  other  branches  under  Government  supervision. 

From  the  manufacturers'  angle  we  can  readily  appreciate  that 
through  standardization  the  small  manufacturer  would  be  given 
the  benefit  of  the  years  of  research  and  study  of  some  of  the 
brightest  engineers  in  the  country,  wliile  the  large  manufacturer 
would  be  given  the  benefit  of  large-scale  standaidized  construc- 
tion. The  purchaser  of  boilers,  while  not  conversant  with  boiler 
construction,  could  feel  reasonably  safe  in  buying  a  boiler  coming 
under  the  A.S.M.E.  Code  requirements  so  far  as  safety  is  con- 
cerned. This  does  not  mean  that  all  boilers  would  be  equally 
safe.  It  simply  means  that  for  the  type  of  boiler  under  consid- 
eration the  purchaser  •  could  feel  that  it  was  built  as  safely 
as  that  particular  construction  would  allow. 

At  the  present  time  there  are  in  force  quite  a  number  of  boiler 
laws  for  the  different  states.  It  is  not  unusual  to  see  a  boiler 
stamped  as  good  under  Massachusetts  boiler  laws,  the  laws  of 
Ohio,  or  the  city  of  Cincinnati.  This  brings  us  fact  to  face  with 
a  very  vital  necessity,  namely,  that  of  standardizing  tliese  laws. 

LTnless  the  states  which  have  not  passed  boiler  laws  wake  up 
to   their  responsibilities,   all   the   old,   second-hand   boilers    from 
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their  progressive  sister  states  will  find  a  sale  iu  tliein  ami  will  be 
a  source  of  unending  trouble.  Boilers  do  not  stand  very  well 
being  ripped  out  of  their  original  settings  and  being  reset.  Every 
year  the  records  indicate  quite  a  number  of  explosions  from  this 
veiy  cause  alone. 

The  active  work  so  far  done  in  onr  state  of  Georgia  was  started 
by  Mr.  Chas.  E.  Gorton,  Chairman  of  the  American  Uniform 
Boiler  Law  Society,  on  a  visit  in  the  south  this  year.  He  inter- 
viewed many  of  those  interested,  and  as  a  result  State  Senator 
Wohlwender  of  the  24th  district  introduced  in  the  state  senate  a 
bill  covering  Mr.  Gorton's  recommendations.  The  bill  was 
referred  to  a  Committee  on  Commerce  and  Labor. 

Inasmuch,  however,  as  this  session  of  the  legislature  was  an 
adjourned  session  and  there  were  a  large  number  of  bills  before 
the  assembly,  this  bill  was  never  reported  out  of  the  committee. 
The  Commissioner  of  Commerce  and  Labor  was.  however,  favor- 
able to  the  bill  and  it  had  his  entire  approval.  The  text  of  the 
bill  is  given  below  in  the  belief  that  it  will  pro\c  of  value  to 
engineers  in  other  states  who  are  considering  the  question  of 
boiler  standardization : 

Senate  Bill  Xo.  2~>ii.  by  Mr.  Wohlwcuder  of  tlic  '.^tli.  < 'onimercc 
and  Labor. 

Xn  Act  to  establish  a  State  Board  of  Boiler  Uules  in  the  State  of 
Georgia  :  to  deline  the  duties  and  powers  of  said  Board  ;  to  pro- 
the  use  of  steam  boilers  in  this  state  :  to  provide  for  the  ap- 
pointment of  Boiler  Inspectors:  to  provide  penalties  for  the 
violation  of  this  Act.  and  lor  other  iiurposes. 

Be  it  enacted  by  the  General  .Assembly  nf  ihe  State  of  Georgia,  and 
it  is  hereby  enacted  by  authority  for  the  same  : 

Section  1.  There  is  hereby  created  a  State  Board  of  Boiler  Rubs 
in  the  State  of  Georgia,  to  be  known  and  styled  as  the  (ieorgia  State 
Board  of  Boiler  Rules. 

Section  2.  Said  board  shall  consist  of  three  members.  The  Com- 
missioner of  Commerce  and  Labor  of  the  State  of  (ieorgia  shall  be 
ex-oflicio  one  of  such  members,  and  shall  be  chairman  of  such  hoard. 
Within  ten  days  after  the  passage  of  this  Act  it  shall  be  the  duty  of 
the  Governor  of  this  state  to  appoint  two  members  of  said  board. 
One  of  said  members  to  be  appointed  by  the  Governor  shall  be  a  man 
whii  shall  have  been  actively  engaged  in  the  manufacture  of  steam 
boilers  in  this  state  for  the  period  of  three  years  prior  to  his  appoint- 
ment, and  the  cither  of  said  members  to  be  appointed  by  the  Governo'' 
shall  be  a  man  who  shall  have  been  actively  engaged  in  a  business  in 
this  state  requiring  the  use  of  steam  boilers  in  the  operation  of  said 
business  for  a  period  of  three  years  iirior  to  his  appointment.  Within 
ten  days  after  an.\  person  shall  be  notified  of  his  appointment  as  a 
member  of  said  board  by  the  Governor  he  shall  accept  or  deelini'  said 
appointment,  and  upon  his  acceptance  he  shall  subscribe  and  forward 
to  the  Governor  the  following  oath  :  "'  I  do  swear  that  I  will  faithfully 
and  impartially  perform  the  duties  of  a  member  of  the  Georgia  State 
Board  of  Boiler  Rules  to  the  best  of  my  ability,  so  help  me  God." 
Upon  such  oath  being  filed  in  the  ottii-n  of  the  (Jovei-nor  he  shall  issue 
to  said  member  ;i  certificate  of  his  apiiointment. 

Section  3.  From  the  fund  derived  from  inspection  fees  provided  for 
in  Section  6  of  this  .\ct.  the  members  of  said  Board  of  Boiler  Rules 
shall  be  allowed  and  paid  their  reasonable  traveling  expenses' incurred 
in  attending  to  the  business  of  such  board.  Xo  member  of  the  board 
shall  receive  any  compensation  for  his  services  except  the  Secretary- 
Treasurer,  who  may  be  paid  a  reasonable  compensation  for  his  services 
as  such,  payable  from  the  fund  derived  from  inspection  fees  as  pro 
vided  for  in  Section  G  of  this  Act. 

Section  4.  The  term  of  office  of  each  member  of  said  board  to  li.- 
appointed  by  the  Governor  shall  be  three  years,  subject,  however,  to 
the  following  provisions:  Of  the  two  first  appointments  to  be  made  by 
the  Governor  to  membership  on  said  iioard  one  shall  be  made  for  the 
period  of  two  years  and  one  for  the  period  of  three  yeai-s.  anil  afte- 
the  expiration  of  the  terms  of  office  of  the  members  so  first  appointed 
each  snbsequeiil  apiiointment  shall  be  for  a  term  of  three  years,  .■in  I 
any  vacancy  that  may  occur  for  any  cause  shall  be  filled  by  the  Gov- 
ernor for  the  unexpired  term.  The  person  who  may  be  appointed  to 
any  vacancy  on  said  board  shall  possess  the  same  iitialilieations  foi- 
membership  on  said  board  as  those  reiiuired  by  this  .\ct  of  liis  pri'd. 
cessor  in  office. 

Section  .5.  The  first  meeting  of  said  board  shall  be  lirlil  witliiii 
thirty  days  after  the  appointment  of  the  first  two  members  of  said 
board  hereinbefore  provided  to  be  appointed  by  the  (.!overnor.  and  at 
a  time  and  place  to  be  designated  by  the  Commissioner  of  Commer?" 
and  Labor  of  this  state.  At  its  first  meeting  and  annually  thereafte.- 
said  board  shall  elect  from  its  membership  a  vice-chainnan  and  a 
secretary-treasurer  ,each  of  whom  shall  hold  his  office  until  his  succes- 
sor is  elected  and  qualified.  The  secretary-treasurer  shall  give  a  bond 
in  such  sum  as  the  board  may  determine.  Said  board  shall  prescribe 
such  rules  and  regulations  for  its  proceedings  and  government  as  will 
carry  into  effect  the  provisions  of  this  Act.  There  shall  be  at  least 
two  meetings  of  such  board  held  each  year  on  the  second  Wednesday 
in  .Tanuary  and  July.     Special  meetings  may  be  held  on  the  rail  of  tli 


rb.airmaii  of  tin-  board.  .\  nia,jority  of  said  board  sh.iU  constitute  a 
quorum.  Saiil  board  shall  keep  a  record  of  its  proceedings  and  a  reg- 
ister containing  the  names  and  addresses  of  all  persons,  firms  and  cor- 
liorations  to  whom  permits  shall  be  issued  allowing  steam  boilers  to  be 
used  or  opera  led  in  aei-orilanee  with  the  provisions  of  this  .\ct  and 
the   rales   and   regulations   prescribed   pursuant   to   the   same. 

Section  (j.  The  said  (Georgia  State  Board  of  Boiler  Rules  is  hereby 
charged,  directed  and  empowered  : 

To  formulate  and   publish  rules  and   regulations  for  the  safe  and 
proper  construction  aud  use  of  steam  boilers  in  connection  with 
manufacturing   and   industrial   enterprises   in   this   state,   such 
rules  and  regulations  to  conform  as  near  as  may  be  practicable 
in  the  judgment  of  said   board  with  the   Boiler  Code  of  The 
American  Society  of  Mechanical  Engineers. 
The  rules  and  regidations  formulated  and  published  by  said   Hoard 
of  Boiler  Rules  shall  become  effective  on  and  after  the  approval  of  the 
same  by   the  Governor  of   this  state.     Rules  requiring  a   change   in 
methods  of  construction  of  boilers  or  in  the  character  of  materials  used 
shall  not  be  enforced   until   six   months   after   their  approval   by   the 
(iovernor.     The  provisions  of  this  Act  shall  not  be  construed  to  apply 
111  boilers  installed  prior  to  the  time  when  this  Act  becomes  effective, 
except  in  so  far  as  the  same  become  necessary,  in  the  judgment  of  said 
board,  to  protect  life  and  property.     After  any  of  such  rules  and  regu- 
lations so  formulated  and  published  by  the  board  and  approved  by  the 
Governor  shall  become  effective,  no  steam  boiler  for  u.se  in  connection 
with  manufacturing  or  industrial  enterprises  shall  be  installed  in  this 
state  which  does  not  conform  to  such  rules  and  regulations. 

To  i-mploy  a  Chief  Inspector  of  Boilers  and  such  deputy  inspectors 
of  boilers  as  iu  the  judgment  of  said  board  may  be  necessary, 
and  such  office  help  as  in  the  judgment  of  said  board  may  be 
necessary,  and  to  fix  the  compensation  of  such   inspectors  and 
office  help,  such  compensation  to  be  paid  from  the  fund  derivert 
from   inspection   fees   provided   for  in   Section   0  of   this   Act. 
Such  Chief  Inspector  shall  possess  qualifications  which  shall  be 
prescribed   by   said   Board   of  Boiler   Rules,   and   each   deputy 
inspector  shall  be  appointed  only  after  he  shall  have  satisfac- 
torily passed  in  the  judgment  of  said  board  a  written  examina- 
tion as  to  his  fitness  for  such  position,  which  said  examination, 
shall  be  conducted  in  accordance  with  such  rules  and  regula- 
tions as  may  be  prescribed  by  the  said  board. 
To  issue  and  revoke  permits  allowing  boilers  to  be  operated  in  ac- 
cordance  with   the   provisions  of   this   Act   and  the   rules  and 
regulations  prescribed  pursuant  to  the  same. 
To  keep  a  complete  reionl  of  the  type,  dimensions,  age,  conditions, 
pressure  allowed  upon,   location  and  date  of  last  inspection  of 
all  boilers  to  which  this  Act  applies. 
To  iix  the  fees  to  be  paid  by  Ihe  owners  and  users  of  boilers  to  be 
inspected  under  the   iirovisions  of  this  Act  and  the  rules  aud 
regulations  prescribed  pursuant  to  the  same,  provided  that  no 
fee  for  the  inspection  of  any  boiler  internally  and  externally 
inspeeted   shall   exceed   the   sum   of  five  dollars   per   inspection, 
aud  provided,  further,  that  not  more  than  ten  dollars  shall  be 
collected  for  such  inspections  of  any  one  boiler  during  any  one 
year. 
Section  7.     In  addition  to  the  inspectors  authorized  by   Section  6 
of  this  Act.  the  board  shall  upon  the  request  of  any  company  author- 
ized to  insure  boilers  in  this  state,  issue  to  any  boiler  inspectors  of 
said  company  commissions  as  special  inspectors  of  the  Georgia   State 
Board  of  Boiler  Rules,  but  such   special  inspectors  shall  receive  no 
'ompensallon   from,   nor  shall   any  of  their  expenses  be  paid  by,  said 
board,  and   the   continuance  of  a   special   inspector's  commission   shall 
be  conditioned  iqion  his  continuing  in  the  employ  of  a  duly  authorized 
boiler  inspection  and  insurance  company,  and  upon  his  maintenance 
of  the  standards  imposed  by  the  rules  and  regulations  prescribed  pur- 
suant to  this  Act  foi'  the  construction  and  operation  of  boilers.     Such 
special  inspectors  shall   insjiect  all  boilers  insured  by  their  respective 
companies,  and  issue  permits  for  the  operation  of  such  boilers,  couy 
of  which  he  shall   tr.ansrait  to  the  Board  of  Boiler  Rules,   and  such 
insured  boilers  shall  be  exempt  from  all  inspection,  other  than  that  of 
ihe  respective  insurance  companies"  inspectors.     Each  special  inspector 
shall  within  ten  days  following  each  annual  inspection  made  by  him 
report  the  date  thereof  to  the  Board  of  Boiler  Rules. 

Section  8,  .\11  fees  for  instiectious  of  boilers  provided  for  under 
Section  (3  of  this  act  shall  be  paid  in  advance  to  the  Secretary-Treas- 
urer of  th'e  said  board  to  be  held  as  a  fund  for  the  use  of  said  board. 
Xo  funds  shall  be  paid  out  except  on  a  warrant  signed  by  the  chairman 
and  the  secretary-treasurer  of  said  hoard  and  no  expense  of  any 
character  shall  be  created  in  excess  of  the  amount  derived  from  fees 
to  be  fixed  in  accordance  with  the  provisions  of  Section  G  of  this  Act. 
The  funds  derived  from  such  fees  shall  be  applied  by  the  board  to  the 
compensation  of  members  aiipointed  by  the  Governor  as  provided  in 
Section  3  of  this  Act  and  to  expenses  of  operation  of  said  board  includ- 
ing compensation  to  be  paid  inspectors  and  office  help.  All  surplus  on 
hand  on  .Tanuary  1  of  each  year,  after  paying  all  expenses  of  the  oper- 
:ition  of  said  board,  shall  be  turned  into  the  State  Treasury, 

Section  9.  The  provisions  of  this  Act  shall  not  apply  to  boilers  in 
marine  or  railroad  .service  that  are  tnider  the  inspection  regulations  of 
the  United  States  Government,  or  to  motor  road  vehicles,  or  to 
boilers  of  fire  engines  bronght  iiiio  the  state  in  an  emergency  to  check 
conflagration,  nor  shall  it  apply  to  boilers  used  exclusively  for  low- 
pressure  steam  and  hot-water  beating  and  boilers  used  exclusively  for 
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hot-water  supply,  carrying  a  maximum  allowable  working  pressure  not 
to  exceed  45  pounds  per  scjuare  inch  ou  boilers  used  exclusively  for 
low'-pressure  steam  heating,  and  not  to  exceed  30  pounds  per  siiuare 
inch  on  boilers  used  exclusively  for  hot-water  heating  or  hot-water 
supply. 

Section  10.  Any  person,  firm  or  corporation  violating  any  of  the 
provisions  of  this  -Vet  or  any  provisions  of  the  rules  and  regulations 
prescribed  pursuant  to  the  same  shall  be  deemed  guilty  of  a  misde- 
meanor and  upon  conviction  thereof  shall  be  lined  not  exceeding  one 
hundred  dollars  or  imprisoned  for  not  exceeding  three  months  in  the 
discretion  of  the  court. 

Section  11.  The  rules  and  regulations  to  be  prescribed  by  said 
Board  of  BoUer  Kules  pursuant  to  this  Act  shall  become  effective 
on  January  1,  1011). 

Section  ll.'.  Be  it  further  enacted  that  all  laws  and  parts  of  laws 
in  conflict  with  the  provisions  of  this  .\ct  be  and  the  same  are  hereby 
I'epealed. 


In  conclusion,  we  find  that  the  only  effects  that  the  adoption 
of  the  laws  would  have  on  the  present  installations  would  be  to 
render  them  safe  through  the  inspection  of  regular  inspectors  of 
the  state  or  insurance  companies. 

All  new  boilers  would  conform  to  the  code  as  prescribed  by 
this  Society. 

We  can  each  do  our  part  by  getting  behind  tiie  organizations 
which  we  represent  and  get  them  to  do  their  part  through  mem- 
bers of  the  state  legislature.  We  should  each  ask  ourselves  if 
we  are  willing  to  sit  still  and  see  this  law,  which  would  uplift 
our  state  as  outlined,  tabled  again  at  the  next  session  of  our 
legislature.  Practically  all  the  boiler  manufacturers  represented 
in  Georgia  are  prepared  to  build  code  boilers,  and  it  will  take 
only  our  concerted  efforts  to  put  this  bill  through  next  year. 
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^  I  IHE  Boiler  Code  Committee  meets  monthly  for  the  purpose  of 
-^  considering  communications  relative  to  the  Boiler  Code.  Any 
one  desiring  information  as  to  the  application  of  the  Code  is  requested 
to  communicate  with  the  Secretary  of  the  Commillee,  Mr.  C.  W. 
Ohert,  29  West  39th  St.,  New  York  City. 

The  procedure  of  the  Committee  in  handling  the  cases  is  as 
follows :  All  inquiries  must  be  in  written  form  before  they  are 
accepted  for  consideration.  Copies  are  sent  by  the  Secretary 
of  the  Committee  to  all  of  the  members  of  the  Committee.  The 
interpretation,  in  the  form  of  a  reply,  is  then  prepared  by  the 
Committee  and  passed  upon  at  a  regtilar  meeting  of  the  Com- 
mittee. This  interpretation  is  later  submitted  to  the  Council  of 
the  Society  for  approval,  after  which  it  is  issued  to  the  inquirer 
and  simultaneously  published  in  The  Journal,  in  order  that  any 
one  interested  may  readily  secure  the  latest  infoinnation  concern- 
ing the  interpretation. 

Below  are  given  the  interpretations  of  the  Committee  in  Cases 
Nos.  200-206,  inclusive,  as  formulated  at  the  meeting  of  October 
25,  and  approved  by  the  Council.  In  this  report,  as  previously, 
the  names  of  inquirers  have  been  omitted 

Case  No.  200 

Inquiry:  Can  the  requirements  of  Par.  312  of  the  Boiler  Code 
be  construed  to  imply  that  protecting  coverings  of  non-conducting 
material  may  be  removable  the  same  as  if  a  cast-iron  removable 
sleeve  were  used?  A  literal  interpretation  of  the  paragraph  as 
worded  would  seem  to  indicate  that  only  a  cast-iron  protecting 
sleeve  may  be  removable. 

Reply:  It  was  not  the  intent  of  the  Committee  to  limit  the 
application  of  the  term  "  removable  "  to  any  particular  form  of 
protecting  covering,  as  it  is  obviously  desirable  that  any  form  of 
covering  should  be  easily  removable  for  convenience  of  examina- 
tion of  the  blow-off  pipe. 

Case  No.  201 

Inquiry:  May  rivets  be  used  where  the  heads  are  not  of  the 
form  required  by  Par.  2.55  of  the  Boiler  Code  (Edition  of  1918), 
which  refers  to  specific  forms  of  rivet  heads  that  are  acceptable 
under  the  rules,  but  where  they  are  driven  wdth  forming  tools 
which  bring  the  final  form  to  any  one  of  the  acceptable  forms  of 
heads  shown  in  Fig.  20? 

Reply:  The  requirements  of  Par.  255  may  be  considered  as 
fully  met  if  the  form  and  proportions  of  the  finished  heads  corre- 
spond to  those  indicated  in  Fig.  20  of  the  Boiler  Code  {Edition 
of  1918). 

Case  No.  202 

Inquiry:  What  is  the  correct  method  under  the  rules  of  the 
Boiler  Code  (Edition  of  1918)  of  calculating  the  safety  valve  re- 
quirements for  waste-heat  boilers  used  in  connection  with  the 
manufacture  of  illuminating  gas,  in  which  the  boilers  are  driven 
alternately  during  the  blow  periods  of  water-gas  machines,  and 


in  which  there  are  occasions  when  the  tarry  deposit  from  the  gas 
must  be  burned  off  the  heating  surfaces,  producing  a  temporary 
extremely  high  rate  of  local  heating? 

Reply:  The  minimum  number  and  size  of  safety  valves  re- 
quired for  these  boilers  as  in  other  boilers,  is  determined  by  Par. 
274.  In  this  case  the  Committee  considers  this  safety  valve 
capacity  should  be  checked  by  Par.  275«,  and  if  found  insufficient 
should  be  increased. 

Case  No.  203 

Inquiry:  Will  an  automatic  fire  door  which  consists  of  a  metal 
plate  or  plates  that  slide  within  retaining  guides  or  grooves,  meet 
the  requirements  of  Par.  328  of  the  Boiler  Code  in  which  specific 
reference  is  made  only  to  doors  of  the  inward-opening  type  or 
those  which  are  provided  with  a  substantial  and  effective  latching 
device?  A  sliding  door  of  the  type  above  described,  obviously  is 
neither  of  the  inward-opening  type  nor  has  it  any  latching  or 
fastening  devices. 

Reply:  The  intent  of  the  requirements  in  Par.  328  was  that 
means  shall  be  provided  to  prevent  the  firing  or  inspection  door 
"  from  being  blown  open  by  pressure  ou  the  furnace  side,"  and 
the  ruling  is  therefore  not  limited  to  the  specific  types  of 
mechanisms  named.  If  a  door  is  so  constructed  that  it  cannot  be 
blown  open  by  pressure  on  the  furnace  side,  no  matter  in  what 
position  it  mav  be  found,  it  obviouslv  meets  the  requirements  of 
Par.  328. 


Case  No.  204 

Inquiry:  An  interpretation  is  requested  of  what  may  be  con- 
sidered a  "  substantial  and  effective  latching  or  fastening  de\'ice  " 
for  firing  or  inspection  doors  to  prevent  them  from  being  blown 
open  by  j^ressure  on  the  furnace  side.  Does  an  over-balanced 
weighted  form  of  latch  wdiich  is  so  fitted  to  the  fire  door  fulcrum 
that  it  cannot  jump  out  of  latch  when  the  door  is  closed  under  any 
conditions,  meet  the  requirements  of  this  rule? 

Reply:  The  intent  of  the  requirement  in  Par.  328  was  that 
means  shall  be  provided  to  prevent  the  firing  or  inspection  doors 
"  from  being  blown  open  by  pressure  on  the  furnace  side."  If  a 
door  is  so  constructed  that  it  cannot  be  blown  open  by  pressure 
on  the  furnace  side,  it  obviously  meets  the  requirements  of  Par. 
328. 

Case  No.  205 
(In  the  hands  of  the  Committee.) 

Case  No.  206 

Inquiry:  Is  it  permissible,  in  bracing  the  rear  lower  segment 
of  an  h.r.t.  boiler,  to  so  desigi)  the  angle  irons  of  the  structural 
reinforcement  used  across  the  rear  head  for  attaching  through 
braces,  that  they  may  also  be  considered  as  taking  the  place  of  a 
certain  amount  of  through  stay  area. 

Reply:  The  practice  referred  to  in  the  inquiry  is  permissible 
if  the  members  are  designed  in  accordance  with  the  requirements 
for  structural  reinforcements  in  Par.  201  of  the  Boiler  Code 
(Edition  of  1918). 


ENGINEERING  SURVEY 

A  Review  of  Progress  and  Attainment  in  Mechanical  Engineering  and  Related  Fields,   Including 

Abstracts  of  Articles  in  Current  Technical  Periodicals 


Boring  for  Oil  in  Britain 

WHAT  may  be  palled  the  inauguration  of  the  cruile-oii 
industry  in  the  United  Kingdom  took  place  in  October. 
A  public  ceremony  on  the  Duke  of  Devonshire's  estate, 
about  seven  miles  south  of  Chesterfield,  marked  the  beginning 
of  the  first  boring  operation. 

American  aid  is  figuring  prominently  in  the  situation.  Not  only 
has  most  of  the  machinery  to  be  used  been  imported  from  the 
United  States,  but  forty  drillers  have  been  brought  over  and  will 
work  under  the  supeiTision  of  one  of  the  foremost  oil  experts 
of  i^jneriea. 

The  scheme  originated  in  the  enterprise  of  Lord  Cowdray,  head 
of  the  firm  of  S.  Pearson  &  Son,  Ltd.,  who  has  placed  at  the  dis- 
posal of  the  British  government  the  services  of  the  firm's  geolog- 
ical experts  and  the  infonnation  which  they  have  accumulated. 
The  firm  is  now  directing  the  work  as  agents  of  the  Ministry  of 
Munitions. 

What  has  been  done  is  all  preparatory  work.  It  throws  no 
additional  light  on  the  probabilities  of  oil  being  found.  The  bor- 
ing of  the  wells,  a  long  and  expensive  process,  is  the  only  decisive 
test.  But  Lord  Cowdray  and  those  with  him  have  great  confi- 
dence in  the  accuracy  of  the  conclusions  which  the  experts  have 
made.  These  conclusions  are  based  on  a  study  of  the  geological 
formation  of  the  district,  and  they  have  not  been  hastily  drawn. 
Investigations  were  begun  in  1914  under  the  direction  of  Dr. 
Veatch,  an  American  petroleum  expert,  who  was  formerly  con- 
nected with  the  United  States  Geological  Survey. 

A  considerable  time  must  elapse  before  the  success  or  failure 
of  this  first  well  can  be  determined.  {Journal  of  Commerce,  Nov. 
1.  1918,  p.  2) 

Output    of  New  Locomotives    Doubled    in  Three 

Months 

B.  M.  Baruch,  Chainnan  of  the  War  Industries  Board,  author- 
izes the  following : 

The  standard-gage  steam-locomotive  industry  of  the  United 
States,  operating  under  the  direction  of  the  War  Industries  Board, 
has  increased  its  rate  of  production  approximately  100  per  cent 
in  the  past  three  months.  Last  week  the  output  of  the  three 
standard-gage  companies  was  144  locomotives.  Since  1910  and 
up  to  last  August,  the  highest  number  ever  turned  out  in  a 
single  year  was  3776,  which  would  prove  an  average  weekly 
output  of  72.6  locomotives. 

The  achievement  is  particularly  noteworthy  from  the  fact  that, 
in  bringing  about  the  tremendous  jump  in  production,  it  has 
been  unnecessary  to  expend  a  dollar  to  increase  plant  facilities 
or  enlarge  the  existing  works,  items  of  considerable  expense  in 
the  development  of  most  of  the  other  war  industries  of  the  coun- 
try. Redistribution  of  orders  and  concentration  by  each  of  the 
lilants  on  particular  types  of  locomotives  has  made  possible  the 
intensity  of  effort  unprecedented  in  the  industry. 

The  "  Pershing  "  locomotive,  built  on  standardized  plans  de- 
signed by  the  United  States  Military  Railways,  has  not  only  been 
made  the  sole  type  of  steam  locomotive  in  use  behind  the  Ameri- 
can lines  in  France,  but,  at  the  instance  of  the  War  Industries 
Board,  has  been  adopted  by  the  British  and  French  governments 
as  the  standard  type  for  their  armies  on  the  western  front. 

Last  August  file  Government,  face  to  face  with  an  immediate 
and  urgent  demand  for  steam  locomotives  for  use  in  this  country 
and  France,  was  seriously  considering  the  establishment  of  Gov- 
ernment jdants  to  meet  the  emergency.  It  was  proposed  that 
approximately  $25,000,000  should  be  spent  for  this  purpose.  At 
the  suggestion  of  the  War  Industries  Board  the  expenditure  was 
held  up  in  favor  of  the  present  plan. 

Under  the  arrangement  adopted,  the  construction  of  all  the 
locomotives  of  standard  gage  for  use  in  France  was  assigned  to 


the  Baldwin  Locumotiv(!  Works,  whereas  all  orders  for  the  United 
States  Railroad  Administration  were  divided  between  the  Ameri- 
can Locomotive  Co.  and  the  Lima  Locomotive  Works.  These  three 
(duipanies  comprise  the  entire  standard-gage  steam-locomotive 
industry  of  the  counti-y.  By  this  method  of  distributing  the  work, 
each  of  the  plants  has  been  able  to  develop  extraordinary  speed. 

Normally  the  output  of  the  Baldwin  Works  never  exceeded  60 
locomotives  a  week.  Last  week  it  turned  out  87  engines  complete, 
not  to  mention  7  gasoline  locomotives  and  3  electric  locomotives, 
and  general  repairs  on  ten  steam  engines,  and  the  promise  is  for 
even  better  returns  during  the  present  month.  The  American 
Locomotive  Works  has  likewise  accomplished  excellent  results,  for 
while  the  number  of  locomotives  is  not  so  great,  the  tonnage 
represented  in  the  output  is  proportionately  as  large;  that  is  to 
say,  whereas  the  "  Pershing "  locomotive  weighs  about  83  tons 
complete,  the  average  weight  of  the  locomotives  called  for  by  the 
Railroad  Administration  is  approximately  150  tons.  Similarly 
the  Lima  Works  have  developed  to  a  marked  degree  in  the  last 
three  months ;  and,  as  in  the  ease  of  the  other  two  concerns,  with- 
out e  pansion  of  plant  or  plant  facilities. 

The  importance  of  the  results  attained  in  this  direction  in  their 
relation  to  the  war  program  generally  is  indicated  by  the  fact  that 
the  Government  is  spending  this  year  in  the  construction  of  these 
locomotives,  both  for  use  in  France  and  on  the  Government- 
operated  roads  in  this  country,  approximately  .$200,000,000.  ( Of- 
ficial  Bulletin,  Nov.  2,  1918,  p.  1) 

British  Machine  Tools 

A  British  author,  J.  Judson,  recently  delivered  an  address  in 
England  containing  some  rather  startling  statements.  According 
to  this  speaker,  the  British  tool  industry  had  been  practically  sta- 
tionary during  the  last  quarter  of  a  century  before  the  war,  while 
Germany  and  America  made  big  strides  ahead. 

As  an  illustration,  he  stated  that  from  70  to  80  per  cent  of 
the  machinery  used  in  the  manufacture  of  British  aircraft  engines 
is  of  foreign  make.  The  largest  machine  tools  to  be  found  in 
Great  Britain  at  the  present  time  (purchased  before  the  war,  of 
course)  are  of  German  make. 

During  1917  the  output  of  German  machine  tools  was  about 
$200,000,000,  while  the  British  output  is  estimated  at  only  one- 
quarter  of  that  amount.  This  tremendous  output  of  Gennan 
machine  tools  was  necessary  to  keep  up  with  the  demand  for 
munitions  of  war.  Because  of  the  British  blockade  on  the  seas 
the  Germans  were  unable  to  draw  machine  tools  from  America 
as  the  British  did,  and  were  obliged  to  make  evei-yfhing  for  them- 
selves in  this  particular  line.  As  a  result,  a  very  important  group 
of  machine-tool  makers  may  appear  in  the  field  after  the  war. 
(  The  Iron  Age,  vol.  102,  no.'20,  November  14,  1918,  p.  1199) 

Fuel-Oil  Conservation  Meeting  at  Chicago 

A  meeting  was  held  on  October  24,  which  was  attended  by  about 
300  representatives  from  fuel-oil  and  coal-burning  plants  in  the 
Illinois  district,  assembled  at  the  request  of  Nelson  G.  Phelps, 
District  Engineer  of  the  Bureau  of  Oil  Conservation.  The 
primary  object  of  the  meeting  was  how  to  arouse  interest  in  the 
conservation  of  oil,  to  point  out  wasteful  practices  and  to  indicate 
where  improvements  might  be  made.  Four  technical  papers  re- 
lating to  fuel-oil  systems  were  presented. 

Max  Sklovsky  gave  information  on  the  use  of  fuel  oil  in  indus- 
trial furnaces  and  the  results  of  experiments  obtained  over  a 
period  of  years  by  the  Deere  Company,  of  Moline,  111.  He  stated 
that  improvements  in  efficiency  had  been  secured  by  preheating 
the  air  of  combustion  by  the  waste  gases  from  the  furnace  to  a 
temperature  approximating  700  deg.  fahr.     The  oil  was  injected 
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into  this  air  in  a  mixing  receptacle,  vaporized  and  thoroughly 
mixed  with  the  proper  proportion  of  air  and  was  delivered  to  the 
furnace  in  gaseous  form.  The  furnace  should  he  airtight.  A 
comparison  between  the  old  straight-type  furnace  and  the  new 
furnace  burning  the  oil  in  the  form  of  gas  and  preheating  with 
waste  heat,  showed  that  the  oil  consumption  was  reduced  to  prac- 
tically one-third  of  the  quantity  formerly  required. 

J.  J.  Connelly,  in  a  paper  entitled  Oil  Storage  and  Measure- 
ment, made  practical  suggestions  in  reference  to  storage  tanks, 
pipe  lines  to  the  furnaces,  and  meters  to  measure  the  oil  used. 
He  emphasized  the  necessity  of  having  some  method  of  measuring 
the  oil  consumption,  and  called  attention  to  the  fact  that  by  no 
means  had  all  the  plants  provision  for  measuring  the  oil  con- 
sumed or  for  determining  what  economy  was  being  obtained. 

Fuel-Oil  Combustion  in  Industrial  Furnaces  was  the  title  of  a 
paper  by  Joseph  W.  Hays,  Mem. Am.Soc.M.E.  He  compared 
fuel-oil  firing  with  coal  burning,  enumerated  in  a  general  way  the 
•conditions  required  for  efiBcient  combustion,  and  made  a  strong 
plea  for  the  use  of  CO.  recorders.  (Abstracted  through  Power, 
vol.  48,  no.  19,  November  5,  1918,  pp.  684-685) 

American  Institute  of  Electrical  Engineers 

A  meeting  of  the  Institute  was  held  in  New  York  on  November 
8,  1918. 

A  paper  was  presented  by  R.  B.  Williamson,  C.  A.  Kelsey, 
A.  M.  Dudley  and  H.  Veichsel,  acting  as  a  sub-committee  of  the 
Industrial  and  Domestic  Power  Committee,  appointed  to  compile 
a  typical  survey  of  the  application  of  electric  motors  to  a  repre- 
sentative industry,  standardizing  methods  for  the  selection  of 
motors.  This  survey  is  expected  to  sen'e  as  a  model  for  the 
survey  of  this  phase  of  other  industries. 

The  paper  begins  by  giving  a  brief  description  of  the  process 
of  manufacturing  cement,  which  is  followed  by  an  outline  of  the 
various  kinds  of  machinery  used,  together  with  data  as  to  power 
requirements.  From  this  outline  it  appears  that  the  grinding  of 
the  clinker  into  finished  cement  requires  more  power  than  any 
other  step  in  the  process,  as  the  clinker  is,  as  a  rule,  much  harder 
to  grind  than  the  raw  materials.  Further,  there  is  at  present  a 
tendency  to  demand  more  finely  ground  cement,  specifications  for 
Portland  cement  in  the  United  States  having  been  changed  in  1916 
from  75  per  cent  through  200  mesh  to  78  per  cent  through  200 
mesh.  There  is  also  a  greater  tendency  to  grind  the  raw  material 
extremely  fine,  and  it  is  claimed  that  the  extremely  fine  grinding 
of  raw  materials  has  the  advantages  that  fuel  is  saved,  a  better 
cement  is  produced,  and  the  clinker  is  more  easily  ground. 

As  regards  motors,  it  is  stated  that  alternating-cun-ent  motors 
are  preferable  for  cement-mill  operation.  There  are  two  main 
reasons  for  this:  (1)  A  relatively  higher  voltage  can  be  used — 
from  440  or  550  volts  up  to  2200  volts  for  some  of  the  motors 
in  large  mills;  and  (2)  the  greater  mechanical  simplicity  of  the 
a.  c.  motor,  particulaily  that  of  the  squirrel-cage  type.  There 
are,  however,  a  number  of  mills  equipped  with  d.  c.  motors  which 
give  excellent  service. 

A  number  of  recommendations  are  given  for  guidance  in  select- 
ing motors  for  a  cement  mill.  Among  these  are  the  following: 
Starting  conditions  are  quite  severe  and  make  phase-vi-ound  rotoi' 
motors  preferable  or  even  essential;  bearings  should  be  made 
dustproof,  as  cement  has  a  highly  abrasive  action;  it  is  goo:l 
practice  to  supply  outboard  bearings  for  belted  motors  of  75  hp. 
and  larger;  pulleys  larger  than  usual  in  both  diameter  and  length 
are  often  specified,  since  the  cement  dust  causes  more  than  noiinal 
belt  slippage  and  makes  necessary  tighter  belts  and  increased 
strain  on  bearings. 

As  regards  the  type  of  motor,  it  is  stated  that  while  the  induc- 
tion motor  has  been  used  almost  exclusively  in  the  past,  there  are 
indications  that  synchronous  motors  will  be  adapted  to  this  work 
more  in  the  future.  This  is  especially  so  in  the  case  of  low-speed 
motors  for  geared  tube  mills. 

The  load  factor  of  the  average  comjjlete  cement  plant  runs  from 
65  to  75  per  cent  taken  through  the  entire  year,  and  is  probably 
the  highest  of  any  industry.  It  may  be  as  high  as  95  per  cent, 
since  the  machines  run  at  all  times  under  constant  full  load. 


An  interesting  description  and  discussion  of  the  various  types 
of  crushers,  crushing  rolls,  rotary  driers  and  o-rinding  machinery 
is  presented,  making  the  paper  of  considei-able  interest  not  only 
to  electrical  but  also  mechanical  engineers. 

The  complete  paper  is  published  in  the  Proceedings  of  the 
American  Institute  of  Electrical  Engineers,  vol.  37,  no.  11,  No- 
vember 1918,  pp.  1237-1273.  The  discussion  has  not  yet  been 
published. 

Society  of  Naval  Architects  and  Marine  Engineers 

The  26th  annual  meeting  of  the  society  was  held  in  Phila- 
delphia, Pa.,  on  Thursday  and  Friday,  November  14  and  15,  1918. 
Excursions  were  arranged  to  various  shipyards  on  the  Delaware 
River,  and  the  following  papers  of  special  interest  to  mechanical 
engineers  were  presented : 

Application  of  Buoyancy  Boxes  to  S.  S.  Lucia  for  the  U.  S.  Ship- 
ping Board,  W.  T.  Donnelly,  Mem.Am-Soc.M.E. 
On    Vibrations    of    Beams    of    Variable    Cross-Section,    N.    W. 

Akimoff,  Mem. Am.Soc.M.E. 
Experiments  Upon  Simplified  Forms  of  Ships,  Prof.  H.  C.  Sadler 

and  T.  Yamamato 
Variation  of  Shaft  Horsepower,  Propeller  Revolutions  and  Pro- 
pulsive Coefficient  with  Longitudinal  Position  of  the  Parallel 
Middle  Body   in   a   Single-Screw   Cargo   Ship,   Commander 
Wm.  McEntee 
The  Application  of  Electric  Welding  to  Ship  Construction,  H. 
Jasper  Cox. 
Abstracts  of  these  papers  will  probably  be  published  in  an 
earlv  issue  of  The  Journal. 


Society  of  Automotive  Engineers 

At  a  meeting  of  the  Mid-West  Section  of  the  Society  of  Auto- 
motive Engineers,  in  Chicago,  November  8,  P.  J.  Dasey  presented 
a  paper  on  Lubrication  and  Fuel  Tests  on  the  Buda  Tractor- Type 
Engines. 

In  this  paper  a  statement  was  made  that  there  would  probably 
be  commercially  availa))le  in  a  short  time  a  new  fuel,  a  reworked 
petroleum  product,  which  would  cost  much  less  than  gasoline,  but 
which,  except  for  ease  of  starting  and  for  extremely  high-speed 
engines,  is  claimed  to  have  as  good  power  and  fuel-economy  char- 
acteristics as  gasoline. 

This  product  Dasey  calls  "  synthetic  crude,"  and  his  paper  was 
devoted  chielly  to  reports  of  careful  tests  in  the  Buda  laboratories 
of  this  fuel  in  comparison  with  four  other  fuels,  namely,  gasoline, 
cracked  benzine,  cracked  gasoline  and  kerosene.  These  tests  were 
made  on  the  new  Buda  tractor  engine  model  HTU,  using  a  stand- 
ard Stromberg  carburetor. 

Summarizing  the  tests  on  these  fuels  and  averaging  the  results 
of  five  runs  on  each  fuel  for  power  and  economy  at  different 
speeds,  he  found  the  following  in  brake  horsepower-hours  per 
gallon : 

Cotnmercial  gasoline 7.80 

Cracked   gasoline 7.92 

Synthetic   crude 8.02 

Cracked   benzine 8.23 

{Motor  World,  vol.  57,  no.  7,  November  13,  1918,  p.  33) 

Child  Labor  Increasing 

Investigations  recently  conducted  by  the  Children's  Bureau  of 
the  Department  of  Labor  show  that  there  has  been  a  great  in- 
crease in  child  employment  since  the  Federal  cliild-labor  law  was 
declared  unconstitutional  last  June.  In  twenty-four  states,  in- 
cluding Pennsylvania,  the  southern  textile  states  and  New  Eng- 
land, except  Massachusetts  and  Vermont,  the  reports  indicate 
there  has  been  a  general  return  to  the  nine-,  ten-  and  eleven-hour 
day  for  children  under  sixteen  years  of  age.  In  these  states  the 
eight-hour  day  is  not  required  by  statute  for  children  between 
fourteen  and  sixteen  years  of  age.  Philadelphia  Public  Ledger, 
Nov.  6,  1918,  p.  10) 
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For  Articles  on  Subjects  Relating  to  the  War,  see  Aeronautics,  Military- 
Engineering,   Munitions,   Refrigeration,    Testing,   etc. 


Aeronautics 

Battle  Acrobacy  or  Trick  Flyixg,  Capt.  K.  G.  PuUiam,  Jr., 
U.  S.  A.  Description  of  the  various  forms  of  "  stunt "  flying 
written  by  the  authority  of  Air  Service  Headquarters,  A.  E.  F. 

The  object  of  training  fighting  pilots  in  stunt  flying  is  to  teach 
them  how  to  meet  dangerous  conditions  of  flight  which  they  may 
encounter   (Gosport  system  of  training). 

At  a  field  where  trick  flying  is  taught  every  student  is  given 
individual  attention  and  instruction.  Only  one  stunt  at  a  time  is 
explained  and  unless  every  movement  is  thoroughly  understood 
by  the  student  he  is  not  pennitted  to  attempt  the  work. 

The  Vrille.  This  is  one  of  the  most  disconcerting  of  all  stunts 
and  is  the  first  to  be  taught.  In  starting  the  pilot  ascends  to  at 
least  1200  metei-s  and  after  flying  level  for  several  minutes 
throttles  his  motor  and  just  at  the  point  where  the  machine  stalls 
he  pulls  the  control  stick  quickly  back  toward  him  and  at  the 
same  time  to  the  side,  accompanying  it  by  a  sudden  push  of  the 
rudder  bar,  using  the  foot  corresponding  to  the  side  on  which 
the  stick  is  placed. 

As  a  result  the  machine  shoots  suddenly  up,  losing  speed,  and 
falls  sharply  over  to  the  side  with  a  twisting  corkscrew-like  move- 
ment. In  every  ease  the  twist  commences  shaii^ly  and  the  student 
is  instructed  to  place  his  controls  in  neutral  after  the  machine 
has  made  several  turns  and  to  slowly  push  the  control  stick 
forward  a  few  inches.  The  machine  ceases  to  whirl,  points  for- 
ward and  dives  straight  down,  the  pilot  at  once  redressing  his 
control  stick  and  bringing  his  machine  again  into  horizontal  flight, 
at  the  same  time  switching  on  the  motor. 

The  Renversement.  Although  the  use  of  this  stunt  in  actual 
combat  is  questionable  the  student  should  be  familiar  with  it,  as 
any  pilot  who  can  manage  it  will  be  able  to  control  his  machine 
whether  or  not  he  is  in  an  upside-down  position. 

To  perform  the  renversement  the  pilot  ascends  to  the  height 
of  1200  meters,  flies  for  a  few  minutes,  then  points  the  machine 
very  slightly  downward  so  as  to  bring  the  speed  up  to  maximum, 
pulls  the  control  stick  back  suflicient  to  raise  the  nose  of  the 
machine  to  an  angle  of  20  or  30  deg.  If  a  left-hand  renverse- 
ment is  desired  the  rudder  should  be  pushed  hard  to  the  left.  As 
a  result  of  the  above  control  motions  the  nose  of  the  machine 
jerks  sharply  upward,  followed  by  a  roll  of  the  entire  machine 
to  the  left.  Just  before  the  machine  is  completely  on  its  back 
the  motor  is  cut  and  the  pilot  places  his  controls  in  neutral;  the 
plane  stops  its  roll  and  the  pilot  pulls  back  on  the  control  stick, 
causing  the  machine  to  dive  and  almost  at  once  resume  the 
horizontal,  at  which  time  the  motor  is  switched  on,  the  stick 
placed  in  neutral  and  normal  flight  resumed. 

Since  the  pupil  when  flying  in  the  head-down  position  in  which 
he  hangs  when  the  machine  is  on  its  back,  is  not  likely  to  recog- 
nize the  moment  at  which  the  controls  should  be  placed  in  neutral, 
he  is  instructed  to  immediately  neutralize  the  rudder  after  he  has 
thrust  the  control  to  the  left. 


The  Immelman  Turn.  This  stunt  was  first  used  in  combat  by 
Lieutenant  Immelman  of  the  German  Flying  Corps.  To  perform 
the  Immelman  turn  the  pilot  again  ascends  to  the  height  of  1200 
meters  and  after  flying  level  for  a  few  minutes  he  points  the 
nose  of  the  machine  down  very  slightly  and  then  pulls  slowly 
back  the  control  stick,  causing  the  machine  to  cUmb  almost 
vertically.  Care  should  be  taken  not  to  pull  enough  on  the  stick 
to  cause  the  plane  to  loop.  The  motor  should  be  cut  as  soon  as 
the  machine  starts  to  climb  and  as  soon  as  excessive  loss  of  speed 
is  felt  the  rudder  is  pushed  sharply  to  one  side.  The  machine 
falls  to  the  side  on  which  the  rudder  is  pushed  and  as  soon  as 
the  machine  reaches  vertical  the  pilot  places  the  rudder  in  neutral, 
switches  on  the  motor  and  by  pulling  back  on  the  stick  resumes 
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Fig.  1     Variou.s  Forms  of  Stunt  Flying 

normal  flight.  A  slight  movement  of  the  stick  to  the  side  cor- 
responding to  the  rudder  used  will  help  the  movement. 

When  done  properly  the  turn  is  a  very  pretty  performance 
and  no  loss  of  altitude  results.  It  can  be  performed  to  either 
side  with  uniform  results,  and  after  the  pilot  is  thoroughly  ac- 
customed to  the  movement  he  may  use  his  motor  tluoughout  the 
complete  evolution  with  no  loss  of  speed. 

The  Barrel.  The  "  barrel "  might  also  be  called  a  horizontal 
vrille  and  it  is  performed  exactly  the  same  as  the  renversement, 
with  the  exception  that  the  controls  are  not  placed  in  neutral  when 
the  machine  is  upside-down,  just  before  the  machine  again  reaches 
normal  line  of  flight.  The  first  movements  of  the  machine  are 
identically  tlie  same  as  when  in  a  renversement,  but  the  roll  con- 
tinues until  the  plane  has  made  one  roll  of  3G0  deg.  at  which 
time  the  motor  is  switched  on  and  normal  flight  resumed. 

The  Vertical  Virage.  The  vertical  virage  is  nothing  more  or 
less  than  a  turn  in  which  the  plane  is  banked  until  the  wings  are 
perpendicular  to  the  ground  and  elevators  are  used  for  turning. 
It  is  used  to  turn  quickly  into  the  opposite  direction  without  loss 
of  either  speed  or  altitude. 
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Flying  level  at  full  speed  the  necessity  to  turn  s^uildenly  is  met 
by  throwing  the  control  stick  to  the  side  ou  which  the  turn  is 
desired  and  accompanying  it  with  a  little  corresponding  rudder. 
When  the  position  is  reached  in  which  the  wings  are  perpendicular 
to  the  ground  the  stick  should  be  placed  in  neutral  and  pulled 
hard  back.  The  movement  should  be  accompanied  by  opposite 
rudder  sufficient  to  keep  the  nose  of  the  machine  from  falling. 

As  a  result  of  the  above  movements  the  machine  banks  sharply 
and  as  the  stick  is  pulled  back  it  seems  to  spin  around,  using  the 
tip  of  the  low  wing  as  a  pivot.  As  soon  as  the  desired  amount 
of  turn  has  been  made  the  pilot  places  his  stick  to  the  opposite 
side  from  which  the  machine  is  banked  and  the  plane  levels  out 
and  resumes  normal  flight. 

The  Side-Slip.     Since  the  side-slip  allows  the  pilot  to  lose  an 
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Figs.  2  and  3     Various  Forjis  of  Stunt  Flying 

abnormal  amount  of  altitude  in  proportion  to  the  distance 
progressed  forward,  it  is  a  very  useful  stunt.  A  pilot  in  making 
a  forced  landing  may  allow  himself  to  overshoot  his  landing  field 
and  then  side-slip  off  any  surplus  altitude,  thus  assuring  his 
reaching  the  field. 

In  aerial  combat  and  in  dodging  anti-aircraft  fire  it  is  also 
very  useful,  as  it  is  a  method  of  losing  altitude  very  rapidly,  and 
since  in  a  side-slip  the  direction  of  motion  is  not  directly  forward 
it  is  very  disconcerting  to  an  enemy  firing  at  the  machine. 

A  side-slip  is  accomplished  by  pushing  the  control  stick  all  the 
way  to  one  side  and  accompanying  it  by  sufficient  pressure  of 
the  opposite  foot  to  hold  the  nose  of  the  machine  up.  The  control 
stick  is  at  the  same  time  pushed  slightly  forward  and  the  machine 
descends  sidewise  at  a  ten'ific  speed. 

To  recover  from  a  side-slip  the  control  stick  is  placed  in  neutral 
and  the  rudder  coiTesponding  to  the  direction  of  the  slip  is 
pushed.  As  a  result  the  machine  tui'ns  and  dives  into  the  direc- 
tion of  the  slip  and  by  redressing  the  stick  straight-away  flight 
is  resumed. 

The  Vrille  Turn.  The  vriUe  turn  is  very  similar  to  the  renverse- 
ment,  but,  unlike  the  latter,  it  is  very  useful  in  air  combat.  It 
is  performed  with  full  motor  and  is  a  very  rapid  evolution. 

The  stick  is  pulled  quickly  all  the  way  back  and  completely  to 
the  side,  accompanied  by  a  sharp  kick  of  the  rudder  to  the  left. 
As  a  result  the  nose  of  the  machine  jerks  up  and  the  plane  rolls 
to  the  left. 

The  rudder  is  immediately  placed  in  neutral  and  the  stick  is 
brought  back  to  the  center  but  held  completely  redressed.  The 
neutralizing  of  the  rudder  stops  the  roll  and  as  the  stick  is  held 
completely  redressed  the  nose  of  the  machine  immediately  climbs 
to  level  and  normal  flight  is  resumed.    No  loss  of  altitude  results. 

As  the  motor  is  used  throughout  the  turn  the  motions  are  neces- 
sarily very  rapid  and  rather  disconcerting  when  first  attempted, 
but  one  soon  becomes  accustomed  to  the  rapidity  of  the  twist. 

The  Loop.     The  loop  is  accomplished  by  putting  the  nose  of 


tlic  machine  down  slightly  to  obtain  maximum  sjJeed  and  then 
pulUng  back  on  the  control  stick,  slowly  at  first  and  more  rapidly 
as  the  top  of  the  looja  is  reached.  Just  after  the  top  has  been 
passed  the  motor  should  be  cut,  the  machine  being  allowed  to  fall 
of  its  own  momentum  through  the  last  half.  When  the  loop  is 
completed  the  stick  should  be  placed  in  neutral,  the  motor  switched 
on  and  normal  flight  resumed.  When  looping  with  a  plane  using 
a  rotary  motor  some  left  rudder  should  be  used  at  the  top  of  the 
loop  to  prevent  falling  out  of  the  loop  to  the  right. 

A  loop  improperly  done  may  result  in  a  vrille,  and  taken  as  a 
whole  looping  is  of  no  value  in  a  flght,  for  while  a  machine  is 
inverted  the  pilot  is  quite  helpless  until  the  machine  has  passed 
the  "  dead  point "  and  started  downward,  thus  giving  an  enemy 
who  is  following  a  good  target.  The  machine-gun  belt  is  likely 
to  become  disarranged  and  cause  the  gun  to  jam. 

If  the  loop  is  improperly  done  the  reversals  of  pressure  are 
very  severe  and  are  extremely  hard  on  a  finely  adjusted  and  very 
fast  machine,  but  a  loop  properly  done  causes  very  little  strain. 

The  Tail-Slide.  A  real  tail-slide  should  not  be  accomplished 
with  a  machine  using  either  ailerons  or  wing  flaps  for  lateral 
control,  because  when  it  is  properly  done  the  reversal  of  pressure 
may  cause  them  to  buckle. 

A  tail-slide  should  never  be  attempted  by  even  the  most  ex- 
perienced pilot  unless  he  has  an  especially  built  exhibition  plane, 
preferably  a  monoplane,  which  is  equipped  with  waiting  wings 
and  is  constructed  strong  enough  to  withstand  the  tremendous 
reversal  of  pressure. 

A  stall  accompanied  by  a  slight  drop  of  the  tail,  followed  by 
a  slipping  off  to  the  side  into  a  vrille,  cannot  be  called  a  tail-slide, 
for  a  well-performed  tail-slide  will  extend  for  at  least  300  meters. 

The  Time  and  Place  for  Acrobacy.  Acrobacy  at  low  altitudes 
is  strictly  forbidden  at  training  schools  and  it  should  never  be 
done  close  to  the  earth  except  in  cases  of  emergency  and  actual 
combat. 

A  pilot  cannot  at  all  times  be  sure  of  the  condition  of  the 
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Fig.  4    Liquid  Aie  Cleaner 

atmosphere  which  he  cannot  see  and  fatal  falls  often  result  when 
overconfidence  meets  with  bad  air  conditions  near  the  ground. 
(Aerial  Age  Weekly,  vol.  8,  no.  8,  November  4,  1918,  pp.  422-423, 
3  figs.,  dl) 

Air  Machinery 

Air  Cleaners,  W.  G.  Clark.  Analysis  and  comparison  of 
various  air  cleaners  such  as  used  for  washing  the  air  on  tractor 
engines. 

The  writer  divides  all  cleaners  now  in  use  ou  tractors  and 
trucks  into  four  types:  (1)  cloth  or  screen  type;  (2)  inertia 
cleaners;  (3)  liquid-type  cleaners  where  water  or  some  other 
liquid  is  used  to  wash  the  air,  and    (4)    centrifugal  or  gravity 
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cleaners.     The  vaiiou.'^  types  are  briefly  described  and  illustrated. 

The  disadvantage  of  the  cloth-  or  screen-type  cleaners  lies  in 
their  being  difficult  to  handle,  ineffective  and  bulky.  They  must 
be  very  large  in  order  to  cut  down  the  air  velocity.  The  cloth  or 
sca-een  soon  clogs  and  restricts  the  fiow  of  air  to  the  carburetor. 

The  action  of  inertia  cleaners  depends  on  the  inertia  of  tlic 
dust  in  the  air  to  carry  it  out  of  the  air  stream  when  the  air  Ilov\ 
is  suddenly  reversed  or  changed  before  passing  to  the  carburetor. 

The  third  type  comprises  those  cleaners  in  which  the  liquid  is 
employed  to  trap  the  dust.  One  such  cleaner  is  shown  in  Fig.  4. 
It  is  said  that  this  cleaner  has  the  objection  of  employing  a  float- 
ing member  with  a  large  bearing  surface  exposed  to  the  wearing- 
action  of  the  dust  entering  the  cleaner. 

Several  types  of  centrifugal  cleaners  are  described  and  il- 
lustrated. 

The  writer  claims  that  the  elflciency  of  the  liquid  and  gravity 
types  is  approximately  the  same,  but  that  the  former  may  have  an 
advantage  in  that  the  water  entering  by  the  air  aids  in  the  process 
of  carburetion.  (Paper  presented  at  a  recent  meeting  of  the 
Minneapolis  Section  of  the  Society  of  Automotive  Engineers,  ab- 
stracted through  Automotive  Industries,  vol.  39,  no.  16,  October 
17,  1918,  pp.  678-680  and  690,  8  figs.,  ci) 

Fuel  and  Firing 

Fuel  Tests  in  Northern  Saskatchewan.  A  series  of  tests 
was  conducted  at  the  Prince  Albert  Power  Plant,  Alberta, 
Saskatchewan,  to  determine  the  relative  values  of  various  fuels 
available  locally. 

The  fuels  tested  were  bituminous  and  lignite  coals  from  the 
Province   of   Alberta,   jack    pine    and    ]ioplar   cordwood,    spruce 

TABLE    1.      RESULTS   OF  TESTS   WITH   SASKATCHEWAN   FUELS 
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edgings,  planing-mill  shavings  and  hog  fuel.  The  tests  were  car- 
ried out  on  a  hand-fired  72-in.  return  tubular  boiler  18  ft.  long, 
normal  rating  1.50  hp.  The  grates  used  were  one-half  herringbone 
pattern,  having  a  total  grate  area  of  36  sq.  ft.,  with  air  spaces 
forming  approximately  45  per  cent  of  the  total  area. 

In  tests  with  some  of  the  lignites  the  fires  were  not  cleaned, 
the  boiler  operating,  roughly,  not  higher  than  at  80  per  cent  of 
its  rated  capacity.  With  other  fuels  the  fires  were  cleaned  about 
every  two  and  a  half  hours.  A  fuel  bed  about  4  in.  in  thickness 
was  found  most  suitable,  and  the  best  results  were  obtained  when 
the  clinker  was  left  undisturbed ;  no  slice  bar  being  used.  In  fact, 
the  use  of  the  bar  seemed  to  increase  the  amount  of  clinker  even 
when  the  greatest  care  was  exercised.  This  apf)lies  apparently 
especially  to  the  case  of  burning  lignite  slag. 

In  the  tests  with  wood  the  same  hemngbone  grates  were  used 


as  for  coal,  but  the  ends  next  to  the  bridge  wall  for  a  distance 
of  18  in.  were  covered  with  sheet  iron  protected  by  a  layer  of 
ashes.  A  poker  was  used  occasionally  to  consolidate  the  fuel,  and 
the  furnace  was  kept  as  full  as  possible. 

The  quantity  of  ash  with  wood  was  very  low,  and  the  grates 
did  not  require  any  cleaning  at  all.  It  is  stated  that  the  firemen 
experienced  in  handling  cordwood  claimed  it  much  easier  work 
than  firing  coal.  The  results  of  the  tests  are  given  in  Table  1. 
{Power,  vol.  48,  no.  18,  October  29,  1918,  pp.  624-625,  e) 

Heating  and  Ventilation 

A  Ventilation  Paradox,  Thos.  R.  Wilson.  Description  of  air 
conditions  in  the  Chicago  freight  tunnel. 

The  enormous  quantities  of  various  materials  through  which  the 
tunnel  is  driven  (including  water)  act  as  a  great  reservoir  of  heat, 
extracting  heat  from  the  tunnel  air  when  the  latter  is  warmer 
than  the  tunnel  surface.  During  cold  weather  the  oisposite  flow 
of  heat  takes  place,  the  heat  stored  in  the  materials  about  the 
tunnel  being  given  back  to  the  air  through  the  millions  of  square 
feet  of  tunnel .  surface.  These  conditions  balance  so  accurately 
that  the  entire  temperature  variation  throughout  the  year  in  the 
tunnel  air  is  less  than  10  deg. 

This  had  a  rather  unusual  result.  In  the  summer  months  air 
is  almost  always  in  a  saturated  condition  as  the  outside  air  is 
cooled  to  the  dewpoint.  This  keeps  the  tunnel  air  practically 
free  from  dust,  partly  because  the  condensation  of  moisture  on 
the  dust  particles  causes  their  precipitation  to  the  tunnel  invert. 

In  the  summer  of  1916  a  complaint  was  received  respecting 
the  use  of  tunnel  air  in  a  cold-meat  storage  room  of  a  certain 
downtown  hotel,  the  claim  being  made  that  such  air  is  unsanitary. 
Various  tests  for  air  purity  were  made  and  revealed  a  remark- 
able freedom  of  the  air  from  dust.  {Heating  and  Ventilating 
Magazine,  vol.  15,  no.  10,  October  1918,  pp.  42  to  45,  4  figs.,  d) 

Hydraulics 

Hydraulic  Tests  of  a  715-Hp.  High-Speed  Water  Turbine 
OF  Swiss  Construction,  W.  Schmid.  Description  of  tests  of  a 
turbine  built  by  Escher,  Wyss  &  Company,  of  Zurich,  Switzer- 
land, and  tested  in  1917,  after  installation  in  the  new  hydro- 
electric plant  at  Thun. 

The  general  construction  of  the  turbine  and  its  installation  are 
apparent  from  Figs.  5  and  6.  The  tests  were  based  on  the  follow- 
ing guarantees  of  the  contract :  Net  hvdraulic  head  B"  =  5  to 
6.1  m.  (16.4  to  20  ft.) ;  water  discharge  Q  =  10,300  to  11,000 
1.  per  sec.  (2720  to  2905  gal.  per  sec.) ;  output  Ne  is  545  to  715 
hp. ;  speed  n  150  r.p.m. ;  efficiency  -r)  at  715  hp.  79  per  cent,  at 
625  hp.  80  per  cent,  at  535  hp.  77  per  cent,  and  at  447  hp.  73 
per  cent,  with  a  tolerance  of  2  per  cent  either  way.  The  greatest 
permissible  rise  in  speed  over  the  respective  speeds  in  the  case 
of  sudden  removal  of  load  was  specified  as  3,  6  and  15  per  cent, 
respectively,  for  loads  of  178.7,  357.5  and  715  hp.  These  contract 
values  correspond  to  a  specific  speed  of  rotation  of 


JV__150     /■ 
T7W        6T\" 


715 


=  418 


H  ^  VH      «-^  "  Ve.i 

As  regards  the  constniction  of  the  turbine.  Fig.  6  is  of  particu- 
lar interest  as  it  indicates  the  new  form  of  rotor  with  its  large 
space  between  the  Fink  regulating  buckets  and  the  rotor  buckets 
proper. 

The  ventilating  pipes  open  into  this  intervening  space  and 
remain  0])en  during  operation  of  the  turbine  (and  also  were  kept 
open  during  the  test  runs  described  in  the  present  article),  the 
access  of  internal  air  being  also  allowed  freely.  This  arrange- 
ment has  been  patented  and  is  designed  to  improve  the  efficiency 
at  partial  load. 

The  oil-pressure  go\'ernor  of  the  type  generally  used  by  the 
company  is  installed  here. 

The  actual  tests  were  carried  out  on  December  9,  1917,  and  only 
certain  test  points  in  the  efficiency  cui-ve  of  the  turbine  w-ere 
selected  to  be  established :  namely,  a  point  near  the  2>eak  of  the 
output  of  the  turbine,  and  about  447  hp. 

At  the  beginning  of  the  first  continuous  run  it  was  found  that 
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with  the  turbine  under  full  load  it  was  ditflcult  to  maintain  con- 
stant conditions  in  the  water  flow  and  the  gate  was  reduced  to 
90  per  cent.  Thereafter,  five  tests  were  can'ied  out  in  the  follow- 
ing order: 

1  A   two-and-a-quarter-hour   run   with   the   turbine  gate   open 

90  per  cent  for  the  purpose  of  determining  the  efficiency  of 
the  turbine. 

2  Run   with   the   gate   open    100    per    cent    to    determine    the 

ma.ximum  output  of  the  turbine. 

3  Load  on  the  generator  changed  from  full-load  to  no-load  to 

determine  the  rise  in  potential. 

4  A  two-hour  run  with  the  turbine  gate  open  72  per  cent  to 

determine  the  efficiency  of  the  turbine  at  that  position. 


Fig.  .5     Section  through  the  New  Engine  Room  of  the  Htdbo- 
ELECTRic  Plant  at  Thun   (scale  1  to  200) 

5  Test  of  the  governor  control,  consisting  of  observation  of  in- 
crease in  speed  with  change  of  load  on  the  generator  and 
turbine  from  full  load  to  no-load. 

Eppiciency  op  the  Turbine 

In  Fig.  7  curve  A  indicates  the  efficiency  of  the  turbine  as  a 
function  of  the  output,  on  the  basis  of  the  guarantees  of  the 
builder  of  the  turbine.  The  two  points  indicated  by  the  present 
tests  and  indicated  in  that  figure  have  been  found  by  the  follow- 
ing calculations: 

For  an  opening  of  the  turbine  gate  of  90  per  cent,  the  volume 
of  water  Q  delivered  to  the  turbine  was  10.113  cu.  m.  (357.02  cu. 
ft.)  per  sec.  and  the  average  actual  head  6.067  m.  (19.903  ft.). 
Hence,  the  available  output  was 

Na  =  ^-~-  =  818.07  hp. 

On  the  other  hand,  the  output  measured  at  the  generator  with 
instruments  of  high  precision  and  a  water  rheostat  was 

N  =  463.6  kw.  =  629.89  hp. 
Hence,  the  overall  efficiency  of  the  turbine  and  generator  was 

629.89 

■^«°<  =  o-ior.^  100  =  76.997  ^77  per  cent 
818.0/  '^ 

But  from  an  eflSciency  curve  of  the  generator  reproduced  in 
the  original  article,  it  appears  that  at  a  total  output  of  463.6  kw. 
it  has  a  total  efficiency  of  92.5  per  cent,  which  shows  that  the 
efificieney  of  the  turbine  alone  is 

77 
■^i'  =7rsS5  =  83-24  per  cent 


0.925 
and  the  output  of  the  turbine 

_  629.89 


=680.96  hp. 


0.925 

With  a  gate  opening  of  72  per  cent,  the  volume  of  water  dis- 
charged by  the  turbine  was  Q  =  6.981  cu.  m.  (246.48  cu.  ft.)  per 
■sec.  and  the  actual  average  head  6.195  m.  (20.324  ft.)  which  gave 


an  available  output  ui  power  of  Na  =  576.63  hp.  The  power  out- 
put measured  at  the  generator  was  N  =  304.15  kw.  =  413.25  hp., 
which   gave   an   overall   efficiencj-   of 

413.25 


Tl.ot 


100  =  71.66  per  cent 


576.63 

At  that  output  the  efficiency  of  the  generator  was  found  to  be 

90  per  cent,  which  indicates  an  efficiency  for  the  turbine  alone  of 

71.66 
■nr  =  Q-g(j2   =  79.45  per  cent 

and  shows  that  the  output  of  the  turbine  was 


Fig.  6     Section  through  the  High-Speed  71.5-Hp.  Swiss  Wateb 
Turbine  (scale  1  to  40) 
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Fig.  7     Efficiency  Curves  of  the  High-Speed  Turbine  shown 

IN  Fig.  6 

While  these  two  points  do  not  in  themselves  completely  deter- 
mine the  efficiency  curve  of  the  turbine,  they  permit  plotting  it 
with  a  fair  degree  of  approximation  when  the  data  of  similar  tests 
on  other  apparatus  are  taken  into  consideration.  In  particular, 
since  the  two  control  jsoints  determined  by  actual  tests  lie  con- 
siderably above  the  guarantee  curve,  it  is  reasonable  to  assume 
that  the  entire  performance  curve  is  above  the  guarantee  curve. 

The  values  thus  found  are  in  fairly  good  accord  with  the  curve 
B  in  Fig.  7,  which  exjiresses  the  conditions  in  the  turbine  under 
test.  It  is  also  stated  that  the  measurements  were  sufficiently 
precise  for  all  practical  purposes. 

Maximum  Output  op  the  Turbine 

In  test  2  with  the  turbine  gate  wide  open  the  output  as  meas- 
ured by  the  generator  was  found  to  be  iV  =  495.9  kw.  At  this 
output  the  efficiency  of  the  generator  is  0.926  and  the  total  output 
of  the  turbine  is 

^''^•^  =  727.6  hp. 


'^^ "'"       0.736  X  0.926 
However,  during  this  test  the  head  was  only  H 


6.014  m.  (19.730 
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ft.),  and  was,  therefore,  less  than  the  head  specified  by  the  build- 
ers of  the  turbine,  or  H  =  6.10  m.  (20.003  ft.).  When  the  head 
varies  slightly  while  the  opening  of  the  gate  remains  the  same, 
the  output  of  the  turbine  varies  in  accordance  with 


N,  =  N, 


•■V(t)' 


30  that  with  the  normal   head  H,    =    6.1   m.    (20.003   ft.)    the 
maximum  output  would  have  been 


As  a  matter  of  fact,  the  guaranteed  output  was  Ne  =  715  hp.  at 
a  head  of  6.1  m.  (20.003  ft.)  and  an  efficiency  of  79  per  cent,  so 
that  the  actual  performance  was  about  4  per  cent  better  than  the 
guaranteed  performance. 

During  the  test  with  the  gate  open  90  per  cent,  it  was  found 
that  at  maximum  output  the  efficiency  of  the  turbine  is  about  3 
per  cent  higher  than  the  guaranteed  value,  and  from  Fig.  7  it 
appears  that  at  maximum  output  the  efficiency  is  around  82.2 
per  cent.  Hence,  even  if  the  turbine  should  take  only  as  much 
water  as  was  provided  for  in  the  designs  of  the  builders,  its 
maximum  output  would  have  been  still  around  743.9  hp.,  and  the 
agreement  of  this  value  with  the  one  calculated  above  shows  the 
precision  of  the  test  with  the  90  per  cent  gate. 

To  the  maximum  output  corresponds  a  specific  speed  of 


ns 


n        /iV„a.       150         /    743 

=   —  •  \/ = •  \i ^  427 

H      \  VB"       6.1      \  V6.1 


Capacity  for  Governing 

When  the  load  was  suddenly  thrown  off  and  thus  reduced  from 
480.1  kw.  or  705  hp.  to  zero,  the  periodicity,  as  indicated  from 
the  frequency  meter,  changed  from  50  to  56  cycles.  Considering 
that  within  10  sec.  a  constant  state  of  52  cycles  was  reached,  this 
indicates  a  rise  of 


56  —  52 

52 


X  100  =  7.69%  ~  8  per  cent 


This  amount  is  only  a  little  in  excess  of  one-half  of  the  guaranteed 
maximum  of  15  per  cent. 

These  tests  show  how  closely  a  large  Francis-type  turbine  of 
modern  construction  can  hold  within  guaranteed  limits.  The  speed 
of  427  r.p.m.  is  to  be  considered  as  being  very  high,  but  is  of 
advantage  as  it  reduces  materially  the  fii-st  cost  of  the  plant. 
Also,  notwithstanding  this  high  speed,  the  efficiency  of  79.45  per 
cent  at  five-eighths  load  is  also  veiy  good  and  indicates  that  this 
new  type  permits  utilizing  very  well  the  available  water  heads, 
even  at  partial  load. 

It  is  trae  that  with  the  new  type  the  efficiency  on  loads  under 
half  of  the  maximum  decreases  more  rapidly  than  with  the 
former  standard  types.  This,  however,  is  claimed  to  be 
compensated  for  by  advantages  in  other  directions.  {Schiveizerische 
Bauzeitung,  vol.  72,  no.  14,  October  5,  1918,  pp.  129-131,  4  figs., 
eA) 

A  PROPO.SED  Hydraulic  Experiment,  Lord  Rayleigh.  Stokes 
showed  in  1850  that  in  the  case  of  a  homogeneous  incompressible 
fluid  whenever  udx  -\-  vdy  -\-  wdz  is  an  exact  ditt'erential,  not  only 
are  the  ordinary  equations  of  fluid  motion  satisfied  but  the  equa- 
tions obtained  when  friction  is  taken  into  account  are  satisfied 
likewise.  It  is  only  the  equations  of  condition  which  belong  to 
the  boundaries  of  the  fluid  that  are  violated. 

In  order  to  satisfy  these  conditions  also  it  is  only  necessary 
to  suppose  that  every  part  of  the  solid  boundaries  is  made  to 
move  with  the  velocity  which  the  fluid  would  there  assume  in 
irrotatioual  motion. 

The  only  way,  however,  to  carry  this  into  effect  with  tolerable 
completeness  is  by  the  two-dimensional  motion  of  fluid  between 
co-axial  cylinders,  which  themselves  are  rotating  in  the  same 
direction  with  the  circumferential  velocities  which  are  inversely 
as  the  radii.     Experiments  upon  these  lines  which  are  believed 


to  have  only  partly  satisfied  the  above  conditions  have  been  made 
by  Conette  and  Mallock. 

But  the  point  of  greatest  interest  is  not  touched  in  the  above 
an-angement.  It  arises  when  a  fluid  passing  along  a  uniform  or 
contracting  pipe  or  channel  arrives  at  the  place  where  the  pipe 
expands.  If  the  expansion  is  sufficiently  gradual  the  fluid,  gen- 
erally speaking,  follows  the  walls,  or,  as  it  is  often  expressed, 
the  pipe  flows  full  and  the  loss  of  velocity  accompanying  the  in- 
crease in  section  is  represented  by  an  augmentation  of  pressure 
approximately  according  to  Bernouilli's  law. 

On  the  other  hand,  if  the  expansion  is  made  violently,  the  fluid 
refuses  to  follow  the  walls;  eddies  result  and  mechanical  energy 
is  lost  by  fluid  friction. 

According  to  W.  Froude  this  is  due  to  loss  of  velocity  near 
the  walls  in  consequence  of  fluid  friction,  which  is  such  that  the 
fluid  in  question  is  unable  to  penetrate  into  what  should  be  the 
region  of  the  higher  pressure  beyond. 

The  writer  proposes  a  comparatively  simple  experiment,  which, 
while  not  fully  satisfying  all  conditions,  might  throw  interesting 
Hght  upon  the  subject.  It  is  proposed  to  observe  the  flow  of 
liquid  between  two  cylinders  A  and  B,  Fig.  8   (probably  brass 


Fig.  S 


Diagram  of  Lord  Rayleiqh's  Proposed  Hydraulic 
Experiment 


tubes)  revolving  about  their  axes  in  opposite  directions.  The 
circumferential  velocity  of  the  cylinders  should  not  be  less  than 
that  of  iiTotational  fluid  in  contact  with  the  walls  at  the  nar- 
rowest place.  The  simple  motion  may  be  unstable,  but  the  critical 
situation  would  be  so  quickly  traversed  that  possibly  the  instabili- 
ty may  be  of  little  consequence.  If  no  marked  difference  in  the 
character  of  the  flow  could  be  detected  by  color  streaks  whether 
the  cylinders  were  turning  or  not,  the  inference  would  be  that 
Froude's  explanation  is  inadequate.  In  the  contrary  event,  the 
question  would  arise  whether  particular  advantage  could  be  taken 
by  specially  stimulating  the  motion  of  the  fluid  near  the  walls  of 
expanding  channels,  as,  for  example,  with  the  aid  of  steam  jets. 
{The  London,  Edinburgh  &•  Dublin  Philosophical  Magazine,  vol. 
36,  no.  214,  October  1918,  pp.  315-316,  1  fig.,  t) 

Intemal-Combxistion  Engineering 

Investigation  of  the  Governing  of  a  Gas  Engine,  Prof.  A. 
Gramberg.  The  governing  of  a  gas  engine  by  throttling  the 
mixture  as  shown  diagraiumatically  in  Fig.  9,  differs  fundamental- 
ly from  the  governing  of  a  steam  engine  as  described  by  the 
present  author  in  another  article.  (See  abstract  in  The  Journal, 
November  1918,  p.  967). 

The  governing  of  any  power-producing  engine  is  affected  by 
the  variation  of  the  load  on  the  engine.  If  the  power-producing 
engine  is  a  gas-engine  generator  set,  as  in  the  present  instance, 
then  the  resistsnce  TT.l  ot  the  external  circuit  may  be  varied  by 
introducing  new  resistances  in  parallel  with  the  initial  resistances. 
At  the  beginning  of  the  no-load  run  the  resistance  of  the  external 
circuit  is  infinitely  large,  a  fact;  which  cannot  conveniently  be 
indicated  diagrammatically.     For  this  latter  purpose,  instead  of 

the  resistance  it  is  more  convenient  to  use  the  reciprocal  of  it  =^' 

or  the  conductance  of  the  external  circuit  which  at  no  load  is 
equal  to  zero.  In  that  case  one  measures  the  potential  at  the 
terminals  of  the  generator  in  volts  E  and  the  current  /. 

With  the  increase  in  conductance,  /  and  hence  the  output  N  el 
=  E  J  increase,  and,  therefore,  the  speed  N  in  r.p.m.  decreases. 
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The  decrease  of  speed  has  as  its  cousequenee  the  decrease  of  the 
eleotromotive  force  of  the  generator  with  the  increase  of  load,  this 
electromotive  force  being  proportional  to  the  speed  of  rotation. 
The  potential  at  the  terminals  decreases  still  more  since  the  loss 
of  potential  in  the  armature  of  the  dynamo  increases  with  the 
current.  The  decrease  of  the  terminal  voltage  E  due  to  these 
two  influences  has  to  be  equalized  by  manipulating  the  field 
rheostat  and  also  by  increasing  the  exciting  current.  This  may 
continue  until  the  field  rheostat  is  entirely  short-circuited  and  the 
exciter  winding  is  connected  directly  to  the  terminals.  The  ex- 
citing current  in  the  generator  under  consideration  may  reach 
the  maximum  value  ?:„,.,  =  1.05  amperes  at  the  terminal  voltage 
of  220  volts. 

The  results  of  the  tests  are  given  in  Figs.  10  and  11  and  Table 
2.  In  the  first  three  tests,  Nos.  89,  90  and  91,  the  transition  was 
made  in   two   broad   steps   from   no   load    to   full   load   and   the 


contact  point  22  to  25,  the  desired  potential  could  not  be  ob- 
tained. The  governor  went  down  and  with  it  the  speed  of  rota- 
tion, which  brought  the  potential  lower  than  (he  field  rheostat  was 
capable  of  handling. 

If,  finally,  in  tests  94  to  96  we  set  the  field  rheostat  at  its 
ultimate  contact  point  41  and  then  raise  the  conductance  still 
more,  we  only  succeed  in  reducing  the  speed,  as  the  engine  is  then 
overloaded. 

A  ijeculiar  feature  of  tliis  whole  phenomenon  as  compared  with 
that  of  steam-engine  governing  is  that  only  a  small  part  of  the 
stroke  of  the  governor  sleeve  is  utilized,  viz.,  the  heavy  line  in 
Fig.  10.  At  192.0  r.p.m.  the  engine  runs  at  no  load  and  already 
at  186.7  r.p.m.  the  maximum  load  is  reached  while  the  governor  is 
still  28  mm.  above  its  lowermost  position.  Nevertheless,  the 
further  sinking  of  the  governor  does  not  produce  any  increase  in 
load. 


toT?"    "^ 
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rheostat  had  to  be  adjusted  from  contact  point  3  to  contact  point 
20  in  order  to  maintain  the  potential,  although  the  speed  fell  off 
from  192.0  to  186.7  r.p.m. 

In  the  next  test,  No.  92,  the  external  conductance  was  raised 
only  a  little,  viz.,  from  0.227  to  0.235  Ay,  but  although  the 
rheostat  was  shifted  previously  the  maximum  output  wiis  ex- 
ceeded.    When   in    test    No.    93   the   rheostat   was   shifted   from 


02  0.3  0.4 
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Fig.  11     Curves  of  Operation  of  an  Automatically  Governed 
Gas-Engine  Generator  Set 

These  facts  represent  the  external  appearance  of  the  phe- 
nomenon; the  inner  reason  wherefore  the  possible  rise  cannot  ex- 
ceed — — —  =  0.235  is  due  to  the  trausfoiination  of  energv.  Up  to 

test  No.  91  the  volumetric  efficiency  tjvoi  (as  read  from  the  in- 
dicator diagram)  increases.  In  experiment  91  the  volumetric 
efficiency  is  seen  to  be  0.985  and  therefore  cannot  be  materially 
increased.  With  the  governor  position  r  =  28  mm.  above  the 
lowennost  position  the  throttle  valve  has  already  opened  so  far 
that  the  mixture  does  not  meet  with  any  material  resistance,  and 
the  further  opening  of  the  throttle  valve  cannot  produce  any 
change   in    conditions.     Hence,   the   further    movement    of    the 


TABLE  2     BEHA^■IOR  OF  GAS  ENGINE  GO\ERNING  AT  OVERLOAD  (EXTERNAL  EXCITATION  ON  DYNAMO) 


Xo.  of  test. 


External  conductance,  J/Bp  =  l/W„ A./V 

Field  rheostat  position  k 

Exciter  current  i 

Potential  at  terminals  Ep. 

Electrical  output,  N^i=Ej,J.. . 

■Speed  of  rotation,  n 

Position  of  governor,  r. . 
Volumetric  efficiency,  t^v 

Mixture  ratio,  L/Go 


.Contact  No. 

A 

\- 

,    -kw. 

r.p.m. 

,  .    mm. 


\760/ 


Gas  consumption,  G/o-- 
Coefficient  of  output,  rji 

Timing  of  ignition,  from  dead  eciuer deg. 

Indicated  pressure,  p, atmospheres 

Exhaust  gas  temperature,  ta dcg.  cent. 


89 


0 
3 

0.57 

222 

0 

192.0 

44 

0.595 

12.0 

4.92 
0.44 
-16.5 
2.07 
348 


90 


0.113 

12 

0.67 

222 

5.55 

190.1 

42 

0.745 

10.4 

7.13 
0.57 
-10 
3.41 
374 


91 


0.227 

20 

0.76 

221 
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governor  is  without  effect :  If  the  amount  of  fuel  mixture  intro- 
duced cannot  be  increased,  a  further  supply  of  energy  is  made 
impossible. 

Hence,  in  this  instance,  contrary  to  what  happens  in  the  cas^' 
of  the  steam  engine,  the  maximum  output  of  the  engine  is  gov- 
erned not  only  by  the  governor  aud  its  appurtenances  but  by  the 
engine  itself. 

Judging  by  Fig.  10  the  governor  is  strongly  static.     It  has  a 
degree  of  lack  of  uniformity  equal  to 
192.0  — 174.1 
1/3  -(192.0  +  174.1  =  '■''' 
or  9.8  per  cent.      On   the   other  hand,   the  governing  itself  is 
much  less  static,  because  it  does  not  utilize  the  full  range  of  the 
governor.     Its  coefficient  of  lack  of  uniformity  is 

192.0  — 186.7 

--  =  0.028 


1/2  -(192.0  +  186.7) 
or  2.8  per  cent.     It  is  therefore  necessars'  to  distinguish  in  this 
case  the  properties  of  governing  from  those  of  the  governor. 

One  might  presume  that  the  governing,  being  practically  astatic, 
would  be  subject  to  violent  oscillations.  This  is  not  the  case, 
however.  Fig.  12  gives  the  taeho-diagram  of  the  governing,  which 
seems  to  be  quite  satisfactory,  although  at  full  load  and  no  load 
the  current  interrupter  was   brought  into  play. 

Lubrication 

The  Viscosity  op  Lubricating  Oils,  E.  Oelschlager.  {Zeits. 
Vereines  Deutsch.  Ing.,  62.  pp.  422-427,  July  6,  1918).  The 
author,  in  this  portion  of  his  extended  series  of  ai'tieles  upon 
lubricating  oils,  deals  with  the  relation  between  viscosity  and 
temperature.  He  jioints  out  that  it  is  customary  to  carry  out 
the  viscosity  test  at  various  temperatures  according  to  the  in- 
tended application  of  the  oil,  the  usual  test  temperature  for  trans- 
foi-mer  oils  being  80  deg.  cent.,  and  for  bearing  oils  50  deg.  cent., 
and  for  cylinder  oils  100  deg.  cent.  No  formula  or  chart,  how- 
ever, has  existed  up  to  the  present  which  would  enable  one  to 
calculate  the  viscosity  at  any  other  temjierature  than  that  at  which 
the  observation  was  actually  made. 

As  a  result  of  an  extended  investigation  of  the  results  obtained 
with  many  oils,  the  author  has  constructed  curve  diagrams  which 
overcome  this  difficulty.  By  aid  of  these,  the  viscosity  of  any  oil 
can  be  ascertained  for  any  temperature  when  one  determination 
of  it  has  been  made.  The  only  exceptions  to  the  law  governing 
the  rate  of  change  in  the  viscosity  with  temperature  variations, 
are  rape-seed  oil,  linseed  oil,  and  blubber  oil.  (Science  Ab- 
stracts, Section  B — Electrical  Engineering,  vol.  21,  pt.  9  (no. 
249),  Sept.  30,  1018,  pp.  320-321,  cA) 

I     Machine    Design     (See    also     Intenial-Combustion     Engi- 
neering) 

Efficiency  of  the  Screw,  Benjamin  F.  Groat,  Mem.Am.Soc. 
M.E.  An  important  article,  for  a  complete  abstract  of  which, 
unfortunately,  there  is  not  enough  available  space.  It  embodies 
an  attempt  to  express  in  mathematical  formulae  the  performance 
of  various  types  of  screws,  so  that  a  screw  of  given  efficiency 
■can  be  constructed  from  arbitrary  dimensions. 

Among  other  things,  the  writer  tries  to  show  that  the  torque 
upon  a  screw  necessary  to  lift  a  given  load  cannot  be  determined 
by  the  use  of  a  general  coefficient  and  that  each  design  has  its 
own  coefficient. 

A  screw  is  defined  from  the  mechanical  point  of  view  as  a 
machine  which  converts  a  torque  into  a  thrust,  or,  inversely,  a 
thrust  into  a  torque.  It  acts  as  an  intermediary  between  three 
external  bodies,  one  of  which  may  be  considered  to  be  a  fulcrum 
and  to  be  at  rest.  The  mutual  interactions  between  the  other  two 
bodies  and  the  screw  may  then  be  considered  under  three  different 
headings. 

Case  1  (Fig.  13).  The  screw  I'eceives  a  torque  from  one  of  the 
bodies  and  converts  a  portion  of  that  torque  into  an  equivalent 
,  thrust,  which  it  transmits  to  the  other  body.  A  jackscrew  lifting 
a  weight  is  an  example  of  this  case. 

In  Fig.  13  it  shoidd  be  umlerstood  that  the  nut  is  fixed  while  ihv 


screw  turns  and  that  6  =  angle  BPC  and  1^  =  angle  CPA,  which 
are  respectively  the  angles  of  slope  of  threads  and  of  friction. 

In  case  2  (Fig.  14)  the  screw  receives  a  thrust  from  one  of  the 
bodies  and  converts  a  portion  of  that  thrust  into  an  equivalent 
torque,  which  it  transmits  to  the  other  body.  A  "  spiral  "  ratchet 
screwdriver  affords  one  of  the  few  examples  of  this  case.  The 
slope  of  the  screw  threads  must  exceed  a  certain  minimum.  Fig. 
14  is  generally  similar  to  that  of  Fig.  13,  but  the  angle  of  slope 
6  =  BPC  is  numerically  greater  than  the  angle  of  friction  (f>  = 
CPA,  and  of  contrary  sense.  There  is  a  component  AB  of  the 
resultant  AP  which  assists  the  motion,  and  the  motion  must  occur 
unless  opposed  by  a  torque  upon  the  screw  of  sense  contrary  to 
the  impending  motion  and  to  the  component  AB.  A  limit  of  this 
case  is  reached  when  if)  =  —  0,  that  is,  when  A  falls  upon  B,  which 
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Fio.  12     Tacho-Diagbams  of  an  Automatically  Governed  Gas- 
Engine  Generator  Set 

implies  that  the  screw  locks  and  cannot  turn  unless  assisted  by 
an  external  torque. 

Case  3  (Fig.  15).  Here  the  screw  receives  a  torque  from  one  of 
the  bodies  and  a  thrust  from  the  other,  the  combined  work  of  both 
torque  and  thnist  being  consumed  in  friction.  A  jackscrew  let- 
ting a  weight  down  is  an  example  of  this  case.  The  slope  of  the 
screw  threads  cannot  exceed  a  certain  maxinmm.  In  this  case  the 
point  A  falls  to  the  left  of  B.  The  motion  cannot  occur  unless 
assisted  by  an  external  torque  upon  the  screw  of  the  same  sense 
as  the  motion,  but,  as  in  all  cases,  contrary  to  the  component  AB, 
which  may  be  taken  as  a  measure  of  the  couple  that  must  exist 
in  the  screw  spindle  in  order  to  maintain  unifoiin  rotation;  it 
should  be  remembered,  however,  that  bearing  friction  is  an  addi- 
tional element  not  yet  taken  into  consideration. 

The  notation  employed  is  as  follows: 

T  =  the  thrust  which  is  due  to  the  reaction  between  the  threads 
of  the  screw  and  the  threads  of  the  nut.  It  is  not  necessarily 
equal  to  the  thrust  delivered  by  the  screw  upon  external  bodies, 
considering  the  screw,  nut  and  thrust  bearing  to  be  a  self-con- 
tained unit.  This  is  because  the  weights  of  parts  of  the  screw 
may  affect  the  action. 

t  =  the  thrust  upon  the  thrust  bearing.  It  is  not  necessarily 
equal  to  T,  though,  where  the  weights  of  the  affecting  parts  of 
the  screw  are  negligible,  it  is  usually  so  considered.  The  relative, 
values  of  T  and  t  thus  depend  in  each  ease  upon  the  particular 
positions  of  the  screw  and  the  bodies  acted  upon.    ' 

Mt  =  the  torque  which  is  theoretically  equivalent  to  the  thrust, 
T,  due  to  the  reaction  between  the  threads. 

M  =  the  actual  torque  passing  between  the  screw  or  nut,  as  the 
ease  may  be,  and  the  body  which  receives  or  imparts  torque. 

Ms  =  the  torque  which  exists  in  the  body  of  the  screw  or  of 
the  nut,  according  as  it  is  the  screw  or  the  nut  which  turns. 

The  vtTiter  calls  attention  to  certain  relations  which  may  exist 
between  Mt,  M  and  Ms. 

[J.  and  <^  are,  respectively,  the  coefficient  and  angle  of  sliding 
friction  for  the  threads.  When  thrust  is  being  converted  into 
torque  (the  weight  descends)  these  quantities  are  both  to  be  taken 
negative  in  the  genei'al  fornuda?.  "  It  appears  that  for  screws 
lubricated  with  oil,  with  pressures  of  IVo  to  5  tons  per  square 
inch  of  projected  area  of  screw  thread,  and  for  low  speeds,  the 
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coefficient  is  about  0.11  to  0.20  whether  the  screw  or  the  nut  are 
of  steel,  wrought  iron,  east  iron  or  bronze." — Unwin. 

|A,  and  <j},  are,  respectively,  the  coefficient  and  angle  of  friction 
for  the  thrust  bearing.  They  are  probably  somewhat  less  than  the 
corresponding  values  for  the  threads.  If  the  threads  are  not  cut 
threads  they  may  be  considerably  less.  They  are  both  negative 
in  the  general  formulas  when  the  weight  descends. 

r  =  average  radius  of  the  screw  threads  or  arm  of  frietional 
resistance  acting  upon  the  surface  of  the  threads.  No  great  error 
will  be  made  if  it  is  taken  as  the  arithmetical  mean  of  the  inner 
and  outer  radii  of  the  screw  threads.  If  questions  of  elasticity 
are  introduced,  its  exact  determination  becomes  more  difficult. 

p  =  average  radius  (similar  to  that  for  r)  of  the  pivot  or 
coUar. 

n  and  6  are,  respectively,  the  slope  and  the  angle  of  inclination 
of  the  threads. 

p  =  the  axial  pitch  of  the  screw. 

With  the  foregoing  notation  the  following  general  formulae 
concerning  the  square-threaded  screw  wiU  be  established: 


B    C    A 

Figs.  13,  14  and  1.") 


B    A      C 

Three  Cases  of  Sckew  Opebation 
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where  n  =  tan  ^  =  p  -i-  2icr  =  p  -=-  6.283r;  and  [j.,  [a,,  <f>  and  <t>^  are 
to  be  taken  negative  when  the  weight  is  being  let  down  or  the 
screw  slackened.    Also  in  accordance  with  formula  [3]  : 
tan  (f> 


K 


■  w 


tan  (<^  +  6) 

^=^^} [5] 

[Air 

The  formula  for  the  maximum  compound  efficiency  of  screw 
and  thrust  bearings  are  given  as  follows : 

where 

1  —  Ay.' 
and  n  =  tan  6  and  the  above  formula  gives  the  critical  value 
of  n. 

Two  tables  are  included  in  the  original  article  giving  the  values 

of  — '- ,   — -  and  K  directly  as  functions  of  n  and  ja,  and  several 

Ms     Mt 
eases  where  these  formula  can  be  applied  are  discussed  in  con- 
siderable detail.    In  particular  the  case  of  the  application  of  these 
formulae  to  V-threads  and  worm  gearing  is  given. 

In  this  latter  connection  the  writer  agrees  fully  with  the  con- 
elusions  arrived  at  by  F.  A.  Halsey  (Mem. Am.Soc.M.E.)  in  the 
American  Machinist  for  1898.  At  the  same  time  he  points  out 
that  both  velocity  and  friction  are  vectors,  that  is,  directed  magni- 
tudes, and  unless  they  act  in  the  same  line  it  is  only  the  projection 
of  one  upon  the  other  which  is  effective.  Because  of  this  the 
writer  believes  that  the  compound  thread  friction  and  tooth  fric- 
tion of  the  worm  and  wheel  are  to  be  added  geometrically  and  not 
arithmetically.  In  other  words,  the  compound  friction  is  less  than 
the  arithmetical  sum  of  the  thread  and  tooth  frictions.  In  prac- 
tice, the  method  described  by  the  writer  gives  slopes  much  larger 


than  are  usually  employed  for  the  threads  of  worms,  and  this 
must  be  done,  as  far  as  practicable,  where  maximum  efficiency  is 
required. 

In  addition  to  this,  the  side  thrust  between  the  wonn  and  worm- 
wheel  should  be  taken  into  consideration.  The  side  thrust  of  the 
wheel  may  be  eliminated  by  employing  right-  and  left-hand  wheels 
and  two  worms.  With  two  more  wheels  and  worms  the  friction 
losses  in  the  step  bearings  may  be  eliminated  by  properly  dispos- 
ing the  right-  and  left-hand  woitqs  and  wheels  in  neutralizing 
pairs. 

Finally  an  arrangement  is  described  which  eliminates  side 
thrust  upon  the  journal  bearings  of  the  wheels,  making  it  un- 
necessary to  use  ball  bearings.  This  arrangement  consists  of  two 
wheel  shafts,  four  wheels,  four  worm  shafts  and  eight  worms,  the 
efficiency  being  that  of  threads  only. 

Highly  interesting  test  data  which  cannot  be  abstracted  on 
account  of  lack  of  space  are  presented  Ln  the  appendices.  {Pro- 
ceedings of  the  Engineers'  Society  of  Western  Pennsylvania,  vol. 
34,  no.  5,  June  1918,  pp.  377-429,  illustrated,  peA) 

Machine  Shop 

Manufacture  of  Transmission  Chain,  .J.  V.  Hunter.  De- 
scription of  the  plant  and  manufacturing  processes  of  the  Dia- 
mond Chain  and  Manufacturing  Company  of  Indianapolis,  Ind. 

The  company  manufactures,  in  particular,  a  roller  chain  for 
drive  between  the  various  motors  and  lineshafts. 

Part  of  the  material  used  in  the  manufacture  of  roller  chains 
comes  in  the  form  of  rolled  strips,  but  large  quantities  of  round 
rod  are  used  for  pins  and  rollers,  and  figure-8-shaped  cold  roUed 
and  drawn  steel  bars  are  used  for  block  types  of  bicj'cle  chains. 
Different  grades  of  steel  are  used,  depending  on  the  part  of  the 
chain  to  be  made,  and  also  the  service  the  chain  must  render. 
These  grades  varv  from  low-carbon  dead-soft  annealed  steel  to 
hard  chrome-nickel  steel. 

An  interesting  operation,  described  in  considerable  detail,  is  the 
production  of  the  side  links.     It  is  entirely  a  punching-machine 


A  ---.r^s^^^  B 

Pig.  16     Types  of  SmE  Links 

job.  The  types  of  the  links  are  shown  in  Fig.  16,  where  A  illus- 
trates the  larger  sizes  used  for  truck  drive  and  power  transmission 
and  B  the  smaller  sizes  for  bicycle  chain,  etc.  In  the  hirger 
sizes,  as  A,  a  noticeable  feature  is  the  beveled  edge,  which  one 
can  see  in  the  figure.  In  assembling,  this  beveled  edge  is  turned 
inward  on  the  inside  links  where  it  comes  in  contact  with  the 
sprocket  teeth  to  avoid  the  tendency  to  cut  and  wear,  and  out- 
ward on  the  outside  links,  adding  to  the  finished  appearance  of 
the  chain. 

A  Bliss  punching  machine  with  an  automatic  feed  attachment 
for  advancing  the  stock  after  each  stroke  of  the  punch  is  used  in 
the  manufacture  of  these  side  links. 

In  the  smaller  sizes  the  holes  are  punched  for  the  center  of 
each  link  end  before  the  links  are  blanked  from  the  strip.  In  the 
larger  sizes  the  links  are  blanked  first,  then  beveled  and  in  the 
last  operation  the  holes  are  punched  and  shaved.  All  holes  are 
shaved  as  the  necessary  clearance  allowance  on  the  dies  results  in 
a  slightly  tapered  hole.  The  hole  is  purposely  made  from  0.012 
to  0.U15  in.  under  size  and  the  shaving  leaves  the  hole  about  0.003 
in.  under  the  diameter  of  the  pin  that  will  be  driven  into  it  later. 

For  trimming  the  many  millions  of  side  links  which  are  used 
in  the  manufacture  of  a  lighter  type  of  chain  an  automatic  device 
illustrated  in  the  original  article  is  used.  The  links  are  fed  into 
long  tubes  which  act  as  a  magazine  in  feeding  these  pieces  to  the 
trimming  machines.  To  do  this  the  links  are  poured  into  the 
funnel-shaped  magazine,  which,  by  means  of  a  belt  drive,  is 
rapidly  jolted  up  and  down.  In  the  center  of  this  funnel  is  a 
tube  which  is  forced  up  and  down  through  the  blanks  contained 


Decembee 
1918 


ENGINEERING  SURVEY 


1051 


in  it.  This  tube  has  an  open  end  of  the  size  of  the  end  of  the 
blanlv,  and  the  jolting  action  forces  these  blanks  to  enter  it  one 
at  a  time,  after  which  they  slide  lengthwise  to  a  special  mechanism. 
There  a  small  ram  pusher  forces  the  blanks  forward  and  into  line 
with  the  magazine  tube,  into  which  another  small  pusher  crowds 
them  until  the  tube  has  been  filled  throughout  its  length.  An 
extensive  use  of  this  magazine-filling  device  is  made  throughout 
the  plant.  (American  Machinist,  vol.  49,  no.  15,  October  10,  1918, 
pp.  643-647,  13  figs.,  d) 

Generating  Cams  and  Irregular-Shaped  Work,  Douglas  T. 
Hamilton,  Mem.Am.Soc.M.E.  Discussion  of  the  capabilities 
of  the  gear  shaper  for  generating  cams  or  other  irregular  forms 
on  a  commercial  basis. 

The  writer  claims  that  the  production  of  cams  on  the  gear 
shaper  is  not  only  a  simple  proposition  but  is  also  accurate  and 
fast,  and  that  it  is  possible  with  the  gear  shaper  to  obtain,  in  a 
commercial  way,*cams  that  are  very  difficult  to  produce  accurately 
by  tool-making  methods. 

As  shown  in  Fig.  17  the  cutter  used  in  producing  the  cam  does 
not  have  anywhere  near  the  same  appearance  as  the  cam  itself. 
Fig.  18  shows,  diagrammatically,  how  this  fonn  of  cutter  generates 
the  cam.  In  operation  the  cutter  and  the  cam  blank  are  rotated 
in  unison  with  each  other  and  the  rolling  is  done  on  two  imaginary 
circles  which  are  identical  with  the  pitch  circles  of  two  gears  in 
mesh.  As  the  cutter  and  cam  blank  roll  around  in  mesh  with  each 
other,  the  outline  is  generated  on  the  cam  as  is  illustrated  by  the 
fine  lines  in  Fig.  18,  these  indicating  the  various  positions  of  the 
cutter  as  it  is  rolled  in  contact  with  the  blank.     In  connection 


Fig.  17 


Exhaust  Cam  for  Gnome  Engine  and  Cutter  Used  in 
Producing  It 


with  this  illustration,  it  is  explained  that  the  cutter  has  been  rolled 
around  the  blank  while  the  latter  was  stationary,  this  being  done 
to  simplify  conditions  and  make  the  drawing  clearer.  In  cutting 
these  cam  blanks  a  batch,  preferably  of  eight  blanks,  is  held  in 
the  fixture. 

The  article  shows  many  interesting  forms  of  cams,  some  of 
which  would  be  very  difficult  to  produce  by  milling,  but  are 
produced  with  comparative  ease  on  the  gear  shaper.  Among  them 
is  shown  the  breech  block  for  a  field  gun  upon  which  there  is  a 
series  of  interrupted  gear  teeth  and  a  cam  surface. 

These  examples  are  intended  to  show  the  successful  application 
of  the  generating  process,  which  is  now  used  not  onlj'  for  cams 
proper  but  also  for  ratchets,  milling  cutters,  etc.,  which  were 
formerly  produced  by  milling  only.  {American  Machinist,  vol. 
49,  no.  17,  October  24,  igiSj'^pp.  737-740,  12  figs.,  pd) 

Machine  Tools 

Simplified  Lathe  Adapted  to  Shell  Work.  Description  of 
the  adaptation  of  the  Gisholt  16  and  25  simplified  lathes  to  muni- 
tion work  and  of  the  various  attachments  used  in  that  connection. 
An  interesting  feature  of  the  new  lathe  is  that,  while  it  is  made 
for  a  special  purpose,  the  parts  which  enter  into  its  several  modi- 
fications have  been  standardized  and  reduced  to  a  manufacturing 
basis. 

The  original  article  illustrates  the  machine  in  a  rather  interest- 


ing matter.  First  is  shown  what  might  be  called  a  basic  part: 
to  wit,  the  bed,  headstock,  and  parts  always  essential  no  matter 
for  what  operation  the  machine  may  be  intended.  Nest  is  shown 
the  machine  equipped  with  a  hand-operated  collet  chuck  which 
may  be  mounted  directly  on  the  spindle  nose  close  to  the  head- 
stock  in  place  of  the  faceplate  and  will  accommodate  work  up 
to  6  in.  in  diameter.  A  carriage  with  a  pillow-block  support  for 
the  boring  bar  and  center  locking  pin  is  also  provided. 

Then  a  semi-phantom  view  of  the  lathe  is  given.  Shown  in 
full  size  is  the  carriage  with  a  4-sided  turret  tool  rest  mounted  on 
a  right-angled  compound  cross-slide. 


Pig.  18 


Diagram  Illustrating  How  Outline  for  Cam  in  Fig. 
IS  Determined 


17 


The  other  illustrations  give  the  various  attachments  to  the 
lathe.  (The  Iron  Age,  vol.  102,  no.  16,  October  17,  1918,  pp. 
945-948,  10  figs.,  d) 

Measuring  Instruments 

Combustion  Control  Meter.  Description  of  a  new  system  of 
instraments  recently  developed  for  facilitating  the  control  of 
furnace  combustion. 

One  of  the  features  of  this  system  is  the  application  of  a  hollow 
tile  to  the  bridge  wall  of  a  boiler.  The  principle  of  operation  is 
as  follows: 

The  hollow,  self-cleaning  tile  is  placed  in  the  center  of  the 
bridge  wall  and  near  the  top.  Hot  gases  from  the  furnace  are 
bypassed  through  the  passage  in  the  bridge  wall  to  the  rear  of  it. 
A  hole  is  provided  in  the  side  wall  of  the  furnace  and  extends 
into  the  hollow  tile,  and  in  it  two  base-metal  thermocouples  are 
inserted  in  such  a  manner  that  the  ends  of  the  thermocouples  are 
out  of  the  direct  path  of  the  flame  and  no  ashes  can  accumulate 
in  the  pockets  and  around  the  couples. 

One  of  the  couples  is  connected  to  an  indicating  pyrometer 
placed  on  the  boiler  front  in  view  of  the  fireman,  and  the  other 
is  connected  to  a  recording  pyrometer  placed  in  the  engineer's 
office  or  at  some  other  point.  On  the  same  panel  with  this  instru- 
ment is  placed  a  20-point  rotary  switch.  The  switch  is  so  ar- 
ranged that  either  the  bridge  wall  or  the  uptake  temperature  may 
be  read. 

When  a  furnace  meter  indicates  the  temperature,  it  also  indi- 
cates in  an  approximate  manner  the  output  of  the  boiler.  With 
the  damper  wide  open  the  maximum  volume  of  the  gas  passes 
through  the  furnace.  If  there  are  holes  in  the  fire,  this  volume  is 
cooled  and  the  pyrometer  will  register  a  lower  degree  of  tempera- 
ture. If  the  gi-ate  is  clogged,  the  volume  of  air  is  reduced  and 
the  temperature  is  reduced,  which  is  also  registered  on  the  chart 
of  the  recording  pyrometer.  Therefore,  a  high  temperature  reg- 
istration on  the  chart  not  only  indicates  the  degree  of  furnace 
efficiency,  but  gives  a  check  on  whether  the  boiler  is  producing 
a  high  or  a  low  output. 

The  temperature  graduations  of  the  chart  shown  in  Fig.  19  are 
in  hundreds.  The  high  peaks  represent  high  furnace  temjiera- 
ture.  The  chart  record  is  composed  of  dots  that  are  made  at 
intervals  of  30  seconds.     When  the  funiace  is  fired  at  a  point 
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below  the  peaks,  less  heat  is  lost  and  the  average  temperature  is 
maintained  at  a  high  point.  These  dots  show  just  what  is  taking 
place  in  the  furnace. 

The  furnace  meter  gives  a  comparative  temperature  record  of 
the  gases  in  the  furnace  and  the  actual  temperature  of  the  gases 
in  the  uptake.  The  record  of  the  uptake  gases  indicates  the  fol- 
lowing: A  high  temperature  shows  one  or  all  of  three  condi- 
tions: namely,  dirty  tubes,  a  hole  in  the  baffles  oi  excess  of  coal 
per  square  foot  of  grate  surface.  Low  temperature  indicates 
leaking  setting,  poor  fuel  or  abnormal  draft. 

The  record  of  the  bridge-wall  gases  by  comparative  tempera- 
ture shows  the  condition  of  the  fire  as  indicated  by  the  tempera- 
ture line  and  spacing  dots  on  the  chart,  the  quality  of  coal  used, 
method  of  firing  the  furnace  and  the  opening  and  shutting  of 
the  damper.  (Poioer,  vol.  48,  no.  17,  October  22,  1918,  pp.  599- 
600,  4  figs.,  d) 

Military  Engineering   (See  Refrigeration) 
Munitions   (See  Machine  Tools) 


TABLE  3     V.\POR  PRESSURE  OF  HYDROGEN  BETWEEN  ITS  BOILING 
POINT  AND  CRITICAL  TEMPERATURE 


AT 

e 

T 

p  (in  Cm.) 

p  (in  Atmos.) 

(Calc.-Obs.) 
Per  Cent 

Deg.  K. 

Deg.  K. 

-248.50 

24.59 

219.92 

?.8937 

+  0.05 

247.48 

25.61 

267.99 

3.5262 

—  0.04 

246.65 

26.44 

319.80 

4.2080 

+0.02 

245.87 

27.22 

370.65 

4.8770 

+  0.02 

245.80 

27.29 

376.30 

4.9524 

+  0.03 

245.68 

27.41 

384.32 

5.0566 

+0.02 

244.70 

28.39 

475.46 

6.2561 

+0.25 

243.22 

29.87 

601.52 

7.9148 

+0.17 

241.73 

31.36 

748.42 

9.8476 

+0.05 

241.07 

32.02 

822.6 

10.825 

+0.03 

240.49 

32.60 

893.1 

11.752   , 

+0.01 

240.16 

32.93 

936.4 

12.322 
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1  lascoQPsmDooR  a 

i  £3    »       r,    ,f       c 

3  37   »        »    "    AB 

4  HAND  DAMPER  OPEN  I  NOTCH 

5  MAIN       "  CLOSED 

6  BOTH  B/^MPEPS  OPEN 

7  rr  SCOOPS  IN  BOOR  C 

a  sa    "     "   "  AB 

9  MAIN  DAMPER  CLOSED 

10  .  o  "         OPEN 

11  16  SCOOPS  IN  DOOR  C 
\i  33     '•        «      »    AB 

13  rr    «      n    «     c 

■A  t9    ••       >•      >'  AB 

15  MAIN  DAMPER  CWSED 

16  »  '■  OPEN 

17  r,           „  CLOSED 
'•  •  OPEN 
"  CLOSED 

OPEN 

El  16  SCOOPS  IN  DOOR  A,   8  SCOOPS  IN  DOOR  C 
fe       HAND  DAMPER  OPEN  I  NOTCH 

E5  16  SCOOPS  IN  DOOR  A   10  SCOOPS  IN  DOOR  C 
J+       HAND  DAMPER  OPEN 

E5  2S  SCOOPS  IN  mOR  A  B  C 

ISl       MAIN  DAMPER  CLOSED.  HAND  DAMPER  I  NOTCH 
Zl  »  •>         OPEN  ' 

28       HAND  DAMPER     •• 

19  ZO  SCOOPS  IN  DOOR  ABC 

30  BREAKIN6  UP  CLINKERS 

31  MAIN  DAMPER  CLOSED 
3!  •'  ••         OPEN 
33       CLEANINS  FIRE 


19 
JO 


1/ 

\ 

16 

1 

1 

1 

1 

15 

DOTS   AT  15  SECONDS  INTERVALS 

» 

! 

W 

■ 

13 

. 

, 

\ 

'^'    . 

\Z 

•  >■ 

V; 

'.  1 

^ 

11 

;  .^ 

30 

^. 

19 

i 

'. 

• 

;  ■ : 

•!, 

ft   ,/ 

' 

?K 

■      -ei    rr 

.ft. 

■' 

i 

;: 

" 

••   . 

9.   -W 

■       1    "" 

•  • 

. 

. 

••  : 

1 

.:; 

• 

; 

1"^ 

: 

f  • 

y 

; 

./  • 

;;  :    . 

. 

r-J 

■    E2 

■  /), 

•   'li 

1j  ■   ." 

: 

. 

tt 

••  > 

:4 

^-  ■■ 

16 

•   ;  .• 

• 

1 

n:\    : 

V  " 

•' 

'i    * 

i 

Y     • 

■ 

t' 

'•- 

!      '■ 

••'^" 

■■  '? 

■■.ft-^- 

6 

1 

.,;     : 

>•    ■ 

:/ 

V  ■  ■•. 

.      d 

\ 

r- 

• 

'    CO 

■15 

.?•    \ 

3 

V 

5 

.     _; 

i..f 

■■ 

..-     a     ,• 

:' 

••, 

.• 

?•,  ,•■< 

-f  '■ 

'*i 

J 

Q' 

4 

■•. 

., 

t-    I 

n  ' 

10 

's 

+ 

:  .-' 

■•■      -          1 

-.... 

'A    ■ 

: 

,          Pi        Ci 

Z 

?fe" 

E5 

1 

1           1 

IEnoon         11 


Fig.  19    Chart  Showing  the  Vabiatiok  in  Furnace  Temperature 


Physics 

The  Specific  Heat  at  Low  Tempebatubes,  iv,  Measurements 
OP  THE  Specific  Heat  of  Liquid  Hydrogen.  Preliminary 
Results  on  the  Specific  Heat  of  Solid  Hydrogen  and  on  the 
Heat  op  Fusion  op  Hydrogen,  W.  H.  Keesom  and  H.  K.  Onnes. 
{K.  Akad.  Amsterdam,  Proc.  20.  7.  pp.  1000-1004,  1918.  Comm. 
No.  153a  from  the  Phys.  Lab.,  Leyden) 

The  determinations  were  carried  out  as  in  the  case  of  nitrogen. 
The  results  obtained  were  as  shown  in  Table  4. 

Preliminary  determinations  of  the  specific  heat  of  solid  hydro- 
gen gave  at  T  =  12.55  deg.  K.,  the  value  0.64.  For  the  heat  of 
fusion  per  gm.  of  hydrogen  the  mean  value  of  15  cal.  (15  deg.) 
was  obtained,  (ticience  Abstracts,  Section  A — Physics,  vol.  21, 
pt.  9  (no.  249),  Sept.  30,  1918,  p.  379) 

The  Measurement  op  Low  Temperatures^  xxvii,  Vapor  Pres- 
sures OF  Hydrogen  in  the  Neighborhood  op  the  Boiling- 
Point  and  Betaveen  the  Boiling-Point  and  the  Critical 
Temperature.  P.  G.  Cath  and  H.  K.  Onnes.  (K.  Akad.  Am- 
sterdam, Proc.  20.  7.  pp.  991-999,  and  20.8.  pp.  1155-1159,  1918, 
Comm.  no.  152a  from  the  Phys.  Lab.,  Leyden) 

Prt'-^'ious  determinations  of  the  vapor  pressure  of  hydrogen  have 
been  extended.  For  the  measurement  of  temperature  an  improved 
helium  thermometer  was  employed.  The  results  obtained  are 
summarized  in  the  following  table.  The  temperatures  have  been 
reduced  to  the  absolute  scale,  using  the  corrections  deduced  from 
the  Leyden  determinations  of  the  compressibilit.y  of  helium. 

In  Table  3  the  pressures  are  given  in  international  em.  of  mer- 
euiy  at  0  deg.  cent.,  and  in  international  atmospheres  respectively, 
the   international   atmosphere   at   Leyden    being   taken    equal   to 


75,9488  cm.  Hg.  at  0  deg.  cent.  The  vapor  pressure  can  be  satis- 
factorily represented  by  the  equation  (p  being  expressed  in  in- 
ternational atmospheres ) . 

T  log  0  =  —  50.605  -j-  3.8015  T  -f  0.10458  T'  +  0.003321  T' 
—  0.00U05102  T' 

In  the  measurements  at  6  =  244.70  and  6  =  243.22,  the  devia- 
tions are  greater  than  might  have  been  expected,  and  it  is  assumed 
that  some  unexplained  experimental  error  must  be  present.  A 
redetermination  of  the  boiling  point  gave  the  value  T  =  20.39 
deg.  K.  {Science  Abstracts,  Section  A — Phj-sics,  vol.  21,  pt.  9 
(no.  249),  Sept.  30,  1918,  p.  377,  eA) 

Ultrahicroscopic  Inve.stigation  of  Very  Thin  Metal  Films 
Obtained  by  Evaporation  in  a  High  Vacuum.  W,  Reinders  and 
L.  Hamburger.  (A'.  Akad.  Amsterdam,  Proc.  20,  8.  pp.  1135- 
1154,  1918). 

This  is  a  continuation  of  previous  investigations,  a  method  be- 
ing here  described  by  which  the  metal  films  can  be  protected  by 
films  of  either  calcium  fluoride  or  Canada  balsam  or  both  while 
still  in  a  vacuum.  The  elements  investigated  were  W,  Mo,  Pt, 
Fe,  Ni,  Au,  Ag,  Mg,  Zn,  Cd,  and  C.  The  elements  of  high  melt- 
ing point,  W,  C,  Mo,  Pt,  Ni,  and  Fe,  give  films  which  are  op- 
tically either  completely  non-resolvable  (W,  C,  Pt,  and  Fe),  or 
for  the  most  part  non-resolvable  with  another  part  containing  dis- 
tinctly separate  particles.  The  elements  of  lower  melting  point, 
Au,  Ag,  Cu,  Mg,  Zn,  and  Cd,  show  a  far  greater  tendency  to  give 
a  film  consisting  of  a  connected  network  of  ultra-microns.  The 
conclusion  is  drawn  that  in  ■  proportion  as  the  temperature  of 
incandescence  required  for  slow  sublimation  is  higher,  the  finer 
the  structure  of  the  sublimate  (film)  formed.  Experiments  in 
which  the  temperature  of  the  glass  on  which  the  film  was  deposited 
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TABLE  4 — SPECIFIC   HEAT   OF  LIQUID   HYDROGEN 


Specific  Heat  of 

Atomic  Heat  in 

Quantity  of 

Mean  Temperature 

Hydrogen  in  Cals. 

Cals.  15  deg. 

Hydrogen 

15  deg.  per 

per  degree  K. 

in  Gm. 

degree  K. 

2.89 

16.03s 

1.87 

1.88 

3.17 

15.81 

1,70 

1.71 

3.17 

16.80 

1.84 

1.85b 

3.52 

14.71 

1,67 

1.68 

3.52 

15.38 

1.78 

1.79 

3.50 

14.82, 

1,74 

1.75 

3  50 

16.30 

1.85 

1.87 

3.50 

17.63 

1.99 

2,00 

3.50 

18.67 

2,08 

2,09 

3.50 

19.41 

2,18 

2  20 

3.50 

20.11 

2.24 

2.26 

3.51 

15.24s 

1.84 

1.82 

3.51 

16  37 

1.90 

1.89 

3.51 

17.375 

1.99 

1.98 

3.51 

19.07 

2.17 

2.16 

was  varied,  showed  that  the  greater  the  vapor  pressure  of  the 
metal  at  the  temperature  of  the  glass  on  which  it  is  deposited, 
the  coarser  is  the  structure  of  the  deposit.  Various  grades  of 
coarseness  can  be  observed,  varying  from  deposits  which  are 
optically  non-resolvable  to  deposits  on  which  the  smaller  particles 
are  distinctly  separate. 

W.  Mo,  C,  Fe,  Ni,  and  Pt  give  colorless  films,  whereas  the 
other  elements  give  colored  films  which,  in  the  case  of  Ag,  Au, 
and  Cu,  may  show  a  great  wealth  of  color.  The  color  does 
not  depend  directly  on  the  structure  of  the  metal.  For  example, 
Au,  Ag,  and  Cu  show  the  same  sequence  of  colors  in  mosaic  de- 
posits at  room  temperatures  as  in  the  structureless  deposits 
formed  at  the  temperature  of  liquid  air.  No  coloring  sets  in  with 
Pt,  W  and  Fe  when  the  structureless  deposit  is  transformed  into 
a  mosaic  deposit  by  local  heating,  rte  conclusion  is  drawn  that 
the  capacity  for  displaying  color  is  an  individual  property  of  the 
metal  and  is  determined  by  the  selective  absorption  of  the  atoms. 
{Science  Abstracts,  Section  A — Physics,  vol.  21,  pt.  9  (no.  249), 
Sept.  30,  1918,  p.  350,  e) 


Power  Plants 

A  New  25,000-Kw.  Power  Plant  for  Dayton,  Ohio.  De- 
scription of  a  station  laid  out  to  house  100,000  kw.,  but  now  hav- 
ing a  capacity  of  25,000  kw.  in  two  units. 

The  turbines  are  of  the  nine-stage  hoiizontal  impulse  type 
making  1800  r.p.m.  At  200  lb.  gage  pressure,  125  deg.  superheat 
and  a  vacuum  of  29  in.,  these  units  are  guaranteed  to  produce  a 
kilowatt  hour  at  half  load  on  12.4  lb.  of  steam;  at  three-quarter 
load,  11.95,  and  at  full  load,  12.4  lb.;  (only  the  first  value  is 
apparently  guaranteed). 

The  condensers  are  of  the  two-pass  surface  type,  each  contain- 
ing 15,000  sq.  ft.  of  tube  surface,  or  1.2  sq.  ft.  of  surface  per 
kilowatt  of  generator  rating.  The  circulating  pumps  are  mounted 
on  the  intake  pipe,  and  are  driven  by  a  motor  at  one  end  of  the 
shaft  and  a  turbine  with  reduction  gearing  at  the  other  end.  Each 
drive  may  be  used  as  dictated  by  exhaust-steam  requirements  to 
maintain  the  hot  balance  of  the  station. 

An  interesting  feature  in  connection  with  the  condenser  in- 
stallation is  the  arrangement  for  supplying  circulating  water.  In 
this  ease,  instead  of  the  usual  long,  upstream  intake,  an  intake 
basin  has  been  constructed  by  the  dragline  method  measuring 
60  X  330  ft.  and  about  12  ft.  deep.  The  mouth  of  the  basic  points 
downstream,  so  that  the  current  of  the  river  does  not  flow  into 
it.  This  obviates  much  of  the  trouble  usually  encountered  from 
gravel,  driftwood  and  sewage,  and  also  provides  short  intake 
tunnels. 

The  turbines  are  served  by  three  boilers  arranged  in  line  along 
a  firing  aisle  parallel  to  the  turbine  room,  instead  of  at  right 
angles  to  it,  which  gives  a  more  symmetrical  design.  The  boilers 
are  of  the  cross-drum  type,  each  having  13,730  sq.  ft.  of  steam- 
making  surface,  so  that  one  boiler  horsepower  supplies  6  kw.  of 


generating  capacity,  a  ratio  exceedinglj'  high,  unless  future  pro- 
vision is  to  be  made  for  reserve  capacity. 

Special  attention  has  been  paid  to  the  coal-handling  apparatus, 
which  consists  of  a  steam  hoist  operatitig  a  clamshell  bucket  dis- 
charging into  a  hopper  above  the  bunkers.  From  the  hopper  the 
coal  passes  through  a  motor-driven  crusher  into  a  cable  car,  where 
it  is  weighed  before  being  passed  to  the  steel  bunker  over  the 
boilers.  The  system  is  rated  at  90  tons  per  hour  and  is  large 
enough  to  serve  half  of  the  ultimate  plant.  The  ashes  from  the 
hoppers  under  the  stokers  are  delivered  by  gravity  into  side-dump 
cars,  which  are  hauled  out  to  the  low  ground  around  the  station 
by  a  gasoline-engine-driven  tractor. 

The  water  supply  for  the  station  is  taken  from  wells,  and,  as 
it  is  unfit  for  boiler  use  without  treatment,  a  hot-process  water 
softener  was  installed  to  take  care  of  the  makeup,  which  was 
estimated  to  amount  to  about  2  per  cent  of  the  total  water 
evaporated. 

To  keep  down  the  size  of  the  water-softening  equipment  a 
10,000-gallon  tank  was  placed  on  the  roof  of  the  building.  It  is 
supplied  with  condensate  from  a  concrete  tank  in  the  basement 
by  means  of  two  100-gallon-per-minute  pumps,  the  operation  of 
which  is  controlled  by  a  float  valve  in  the  roof  tank. 

The  water  from  the  softener,  which  is  heated  to  200  deg.  fahr., 
goes  directly  to  the  heater  whenever  the  water  level  in  the  con- 
crete overflow  tank  for  the  heater  is  lowered.  The  softener  is 
of  the  Vater  type,  and  is  capable  of  treating  3000  gallons  of 
water  per  hour  as  it  comes  from  the  wells  (about  26  grains  of 
hardness  per  gal).  (Power,  vol.  48,  no.  18,  October  29,  1918,  pp. 
620-624,  3  figs.,  d). 


Railroad  Engineering 

The  Locomotive  Feedwater  Heater.  "  The  more  extended 
use  of  the  feedwater  heater  in  locomotive  service  is  awaited  with 
confidence  as  to  its  ability  to  effect  a  saving  of  from  15  to  20  per 
cent  in  fuel,  in  accordance  with  results  which  liave  already  been 
obtained  in  laboratory  tests." 

The  editorial  which  starts  with  the  above  quotation  makes  a 
further  claim  that  feedwater  heating  is  especially  adaptable  to 
locomotive  service. 

On  a  locomotive  the  closed  feedwater  heater  acts  as  a  condenser 
used,  however,  rather  for  the  purpose  of  condensing  raw  water 
to  be  used  as  boiler  feed.  The  exhaust  steam  admitted  to  the 
heater  is  at  such  a  low  pressure  that  the  greater  portion  of  the 
heat  contained  therein  is  latent  heat,  which  on  being  abstracted 
leaves  the  steam  in  the  form  of  water  at  or  near  the  boiling 
temperature.  Were  it  not  for  the  oil  content  in  this  water  it  would 
be  of  advantage  to  return  it  to  the  boiler,  as  then  it  would  in 
itself  constitute  an  increase  of  nearly  one  per  cent  in  the  overall 
efficiency  of  the  machine.  In  time,  with  the  improvement  in  the 
lubricating  methods,  it  may,  indeed,  become  possible  to  avail  our- 
selves of  this  possibility. 

In  stationary  feedwater  heaters  the  condensation  of  steam 
on  the  surface  of  the  tubes  prevents  the  contact  of  additional 
steam  with  these  tubes  and  serves  to  insulate  them  to  an  ap- 
preciable extent.  In  locomotive  service  the  tubes  are  more  rapid- 
ly freed  of  this  condensation,  because  of  the  jarring  of  the  engine 
as  it  passes  over  the  track.  This  feature  of  rapidly  freeing  the 
tubes  of  condensation  is  of  such  importance  that  in  stationary 
installations  vertical  instead  of  horizontal  heaters  are  frequently 
used,  and  experiments  are  being  made  with  heaters  having  lead-, 
zinc-  and  amalgam-covered  tubes  to  which  the  water  adheres  less 
tenaciously  than  to  steel  or  brass. 

A  feedwater  heater  also  has  an  effect  on  increasing  the  output 
of  a  locomotive  through  reduction  in  back  pressure.  The  abstrac- 
tion of  14  per  cent  of  the  steam  from  the  exhaust  passage  before 
the  steam  undergoes  the  choking  effect  at  the  nozzle,  is  equivalent 
to  an  increase  in  the  size  of  the  nozzle,  since  a  lesser  amount  of 
steam  (86  per  cent  instead  of  100)  is  required  to  find  its  way 
ttrough  the  passage.  This  phenomenon  is  unmistakably  evident 
from  indicator  cards  and  dynamometer  diagrams  secured  in  loco- 
motive tests.  (Editorial  in  liailwaii  Berieic,  vol.  63,  no.  15, 
October  12,  1918,  p.  541,  gio) 
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Refrigeration 

Refrigerating  Plant  at  the  Intermediate  Depot  fob  the 
American  Army  in  France,  Robt.  K.  Tomlin,  Jr.  Description 
of  the  refrigerating  plant  at  the  Intermediate  Depot  for  the 
American  Army  in  France,  designed  to  care  for  storage  of  5000 
tons  of  meat. 

The  plant  is  of  a  very  large  size,  consisting  of  a  group  of  twelve 
principal  buOdings,  several  miscellaneous  buildings  and  a  con- 
crete reservoir  55  x  60  ft.  in  plan.  The  engine-,  boiler-  and  pump- 
room  equipment  comprises  eight  250-hp.  horizontal  tubular  boil- 
ers, four  refrigerating  machines  having  a  total  capacity  of  1100 
tons  of  refrigeration,  two  150  kva.  electric  generators  and  three 
turbine-driven  centrifugal  pumps,  each  with  a  capacity  of  180 
gallons  per  minute. 

Refrigeration  is  by  direct  expansion  of  the  ammonia  circulating 
in  coils  hung  from  the  ceiling  of  the  building,  which  is  di^dded 
into  five  rooms,  each  with  a  capacity  of  about  1000  tons  of  meat. 

The  designs  for  the  plant  were  prepared  at  Washington,  but 
simultaneously  on  the  spot  a  so-called  Ice  Plant  Company  was 
organized  of  engineers,  about  350  men  strong,  most  of  whom  were 
recruited  from  the  personnel  of  the  large  packing  companies  of 
the  Middle  West.  The  work  was  started  in  France  in  December, 
1917,  and,  notwithstanding  all  the  difficulties  that  surrounded  con- 
struction work  in  France  in  those  days,  the  plant  was  placed  in 
operation  on  May  2,  1918,  which  is  certainly  an  excellent  record 
for  a  plant  of  that  size. 

There  are  certain  features  of  construction  which  apjjear  to  be 
of  special  interest.  Thus  unusual  pains  have  been  taken  to  insure 
flexibility  in  the  layout  of  the  piping.  A  break  in  the  piping 
would  be  especially  serious,  as  in  France  ammonia  losses  would 
not  be  easy  to  replace.  The  ammonia  lines  are  sectionalized  by 
the  installation  of  valves  at  frequent  intervals,  so  that  in  case  of 
a  break  a  section  of  piping  may  be  cut  out  of  the  system  and 
ammonia  losses  thereby  reduced. 

Further,  zero  temperature  is  maintained  in  the  freezing  room. 
This  fact,  in  connection  with  allowing  meat  to  remain  there  for 
four  days  before  shipment,  makes  it  possible  to  dispense  with 
special  refrigerating  cars  and  to  forward  the  frozen  meat  in  plain 
box  cars.  This  feature  of  plant  operation  is  of  exceedingly  great 
importance  in  view  of  the  present  car  shortage  in  France  and  the 
undesirabUity  of  introducing  special  purpose  rolling  stock. 
(Power,  vol.  48,  no.  17,  October  22,  1918,  pp.  596-598.  4  flgs.,  d) 

Testing  and  Measurements 

Electric  Dynamometers  for  Aircraft  Engine  Testing. 
Description  of  very  large  dynamometers  developed  for  testing  the 
Liberty  engine  and  other  big  aircraft  power  plants.  Such 
dynamometers  became  necessary  after  it  was  found  that  the  so- 
called  club  test  (by  means  of  a  calibrated  propeller)  did  not 
prove  reliable.  Two  Sprague  dynamometers  are  described  in 
the  present  article.  One  size  has  a  nominal  rating  of  300  hp.  at 
1325  r.p.m.  and  a  maximum  rating  of  450  hp.  at  1700  r.p.m.  A 
smaller  machine  has  also  been  developed  with  a  nominal  rating 
of  200  hp.  at  1300  r.p.m.  and  a  maximum  rating  of  300  hp.  at 
1650  r.p.m. 

Combinations  are  frequently  made  of  two  of  the  smaller  ma- 
chines for  testing  up  to  500  hp.  and  of  two  of  the  larger  machines 
for  testing  up  to  800  hp.  For  such  combinations  the  electric  con- 
trol and  torque-measuiing  system  have  been  worked  out  so  that 
tlie  torque  is  read  on  a  single  scale  and  the  load  is  controlled  by  a 
single  handle  just  as  in  a  single-unit  machine. 

In  conducting  dynamometer  tests  it  is  important  that  the  loads 
at  different  speeds  follow  approximately  the  speed-horsepower 
curve  of  the  propeller  that  would  be  used  with  the  engine.  This 
follows  the  cube  law.  It  is  claimed  that  results  obtained  on  torque 
stands  with  clubs  frequently  vary  as  much  as  10  or  20  per  cent 
from  the  true  horsepower  output.  With  electric  djTiamometers 
much  greater  accuracy  is  secured. 

A  recent  application  of  the  electric  dynamometer  is  for  the 
making  of  eflflciency  and  endurance  tests  on  propellers.  The 
dynamometer  is  used  as  a  driving  motor  and  the  propeller  is 
mounted  upon  a  sliding  shaft  coupled  to  the  dynamometer  in  such 


a  manner  that  not  only  the  torque  required  to  drive  the  propeller 
is  measured  but  the  thrust  or  reaction  is  indicated.  This  ar- 
rangement is  proving  of  great  value  in  making  overspeed  tests  on 
propellers.  (Automotive  Industries,  vol.  39,  no.  16,  Oct.  17,  1918, 
pp.  675-677  and  696,  5  figs.,  dp) 

0  Deg.  or  20  Deg.,  or  0  Deg.  and  20  Deg.  (Pure  Normal 
Temperature  or  Normal  Temperature  and  Standard  Tempera- 
ture), F.  Plato.  (Zeitsschrift  Instrumentenk.,  Beib.  nos.  9, 
10,  pp.  49-54,  May  5,  11,  and  12,  pp.  61-66,  June  15,  1918) 
So  long  as  instruments  exist  whose  readings  are  dependent  on 
temperature,  there  will  be  a  need  for  fixing  a  particular  tempera- 
ture for  reference.  When  the  choice  of  this  temperature  is 
restricted  to  a  select  circle,  then  we  speak  of  a  standard  tempera- 
ture, but  when  state  recognition  is  given,  or  international  sanc- 
tion is  obtained,  then  the  standard  becomes  a  normal  temperature. 
A  large  number  of  normal  temperatures  are  in  existence,  but  of 
these  only  two  (of  French  origin)  are  not  arbitrary,  namely:  the 
temperature  of  melting  ice,  and  15  deg.  cent,  (proposed  by  Glay- 
Lussac  as  the  average  temperature  of  the  earth).  The  present 
paper  contains  a  discussion  of  the  various  temperatures  in  the 
neighborhood  of  15  deg.  cent,  which  have  been  proposed  from 
time  to  time.  For  many  purposes  20  deg.  has  been  found  very 
convenient,  and  the  advantages  together  with  the  drawbacks  are 
dealt  with  at  some  length.  The  discussion  includes  that  of  other 
units  in  different  systems.  Section  1  considers  the  temperature 
of  melting  ice  as  a  natural  phenomenon.  Section  2  treats  the 
latter  from  the  standpoint  of  requiring  no  thermal  measure  for 
its  detennination.  In  section  3  its  independence  with  respect  to 
temperature  scales  is  examined.  Here  the  various  thermometric 
scales  come  under  review.  In  section  4  the  temperature  of  melt- 
ing ice  as  a  starting-point  is  shown  as  a  safeguard  against  sign 
errors.  In  section  5  the  possibility  of  international  agreement  to 
this  temperature  as  normal  temperature  is  discussed.  The  dif- 
ferent national  temperatures  are  here  described.  Following  this 
comes  an  exhaustive  discusHon  on  the  question  of  adopting  20 
deg.  cent,  as  a  special  standard  temperature  which  would  be 
especially  beneficial  to  industry.  (Science  Abstracts,  Section  A — 
Physics,*vol.  21,  pt.  9  (no.  249),  Sept.  30,  1918,  pp.  377-378,  g) 

The  Relationship  of  Impact  Vai.ue  to  Maximum  Stress, 
Elongation  and  Brinell  Hardness,  G.  Berndt.  (Zeits. 
Tereines  Deutsch.  Ingenieure,  no.  62,  pp.  421-422,  July  6,  1918) 
The  impact  value  was  measured  of  some  40  samples  of  basic 
Siemens  steels  of  which  the  elastic  limit,  maximum  stress,  per- 
centage elongation,  and  Brinell  hardness  were  all  known.  With 
the  exception  of  the  elongation  these  values  at  first  increased  as 
the  impact  value  rose,  reaching  a  maximum  with  an  impact  value 
of  1.3  kg-m.,  after  which  they  decreased  rapidly  and  became 
finally  more  or  less  stationary.  The  impact  value,  which  is  of 
all  the  properties  measured  the  most  sensitive  in  detecting  brittle- 
ness,  appears  to  increase  with  the  ferrite  content  of  the  steel. 
Two  photomicrographs  are  included.  (Science  Abstracts,  Sec- 
tion A— Physics,  vol.  21,  pt.  9  (no.  249),  Sept.  30, 1918,  p  347,  t) 


Thermodynamics 

The  Joule-Thomson  Effect  and  the  Equation  of  State  fob 
Gases  at  Small  Pressures,  M.  Jakob.  (Ann.  d.  Physik,  55.  7. 
pp.  527-544,  June  21,  1918.  From  the  Physikal-Techn.  Beichan- 
stalt).     From  Planck's  partial  differential  equation 

10' 

the  equation  of  state  of  a  gas  may  be  derived  if,  besides  its  specifie 
heat  (cp)„  for  p  =  0,  the  integral  Joule-Thomson  effect  A  for  an 
infinitesimal  pressure  is  given  as  a  function  of  the  initial  pres- 
sure p  (kg./cm.^)  and  the  temperature  T,  also  an  isothermal  of 
the  state  is  given  for  the  detennination  of  the  arbitrary  integra- 
tion function  when  the  integration  is  made  with  respect  to  T. 
From  the  throttle  experiments  of  Bradley  and  Hale,  and  of  Noell 
for  air,  the  empirical  equation  (dA/dp)  T  =  Ap°-j- Bp'-j- Cp 
+  D  was  obtained,  wherein  A,  B,  C,  D  are  simple  rational  func- 
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tions  of  T.  From  these  equations  and  an  isolhermal  by  Amagat 
and  Holborn  and  Sehulze  follows  the  equation  of  state : 
t)  =  R  T/lO'p  +  A'  p"  +  B'  p'  +  C  p  +  D'  4  E'  T,  where  R  is 
the  gas-constant,  and  A',  B',  C,  D'  are  similar  functions  of  T  as 
A,  B,  C,  D.  E'  is  a  determined  rational  integral  function  of  p. 
The  author  has  found  this  equation  of  state  valid  at  high  pres- 
sures, e.g.  at  —  140  deg.  cent,  up  to  30  atmos.,  at  —  80  deg.  cent. 
to  200,  at  0  deg.  to  700,  at  200  deg.  to  lUOO  atmos.  The  relations 
at  very  low  pressures  have  been  considered,  and  for  p  =  °  the 
following  equation  evolved:  d  ijiv)  /  i,  p  ==  B'  =  —  191.310/T* 
+  10229/T"  -f  147.63/T=  +  0.08973/T  +  0.00065708.  This  equa- 
tion is  established  in  the  present  paper  and  compared  with  known 
experimental  data.  This  comparison  gives  a  sharp  criterion  as  to 
the  validity  of  the  above  equation  of  state  for  very  small  pres- 
sures, and  between  what  temperature  limits.  It  is  shown  that  the 
last  equation  holds  good  for  other  gases  after  the  introduction 
of  the  necessary  data.  Section  2  of  the  paper  deals  with  the  in- 
admissibility of  the  identification  of  an  ideal  and  of  a  real  but 
infinitely  diluted  gas.  Section  3  develops  the  equations  of  state 
and  the  Joule-Thomson  effect  according  to  van  der  Waals  and 
Berthelot  are  considered.  The  Joule-Thomson  effect  of  infinitely 
dilute  air  according  to  theory  and  experiment,  forms  the  subject 
of  section  5.  Section  6  deals  with  the  derivation  of  a  real  but 
infinitely  dilute  gas  from  Mariotte's  law.  In  section  7  the  Joule- 
Thomson  effect  of  other  gases  is  calculated  from  that  of  air,  ae- 
'  cording  to  the  method  of  corresponding  states.  The  equation  of 
state  is  found  to  hold  for  very  low  pressures  as  for  very  high,  and 
so  to  be  of  general  applicability.  {Science  Ahstracts,  Section 
A— Physics,  vol.  21,  pt.  9  (no.  249),  Sept.  30,  1918,  p.  381) 

Nevt  Heat-Transmission  Tables,  Wm.  R.  Jones,  Mem. Am. 
Soe.M.E.  A  compilation  of  factors  of  heat  transmission  through 
various  classes  of  building  materials,  with  index  of  authorities 
quoted. 

The  materials  considered  cover  glass,  single,  double  and  various 
types  of  skylights;  various  types  of  walls,  such  as  brick,  brick 
and  plaster,  concrete,  as  well  as  tiles,  etc. 

The  tables  represent  apparently  a  very  large  amount  of  work 
and  are  of  considerable  interest.  {Heating  and  Ventildling 
Magazine,  vol.  15,  no.  10,  October  1918,  pp.  36  to  41,  gpA) 

Varia 

Government  Commission  Composed  Entirely  of  Engineeks. 
During  the  past  summer,  the  New  Brunswick  government  ap- 
pointed a  commission  to  investigate  the  water-power  situation  in 
that  province.  The  appointment  of  such  a  commission  is,  of 
course,  not  unusual,  and  would  not  warrant  sjiecial  notice  except 
for  the  fact  that  this  commission,  contrary  to  the  usual  custom 
in  appointing  various  government  commissions,  consists  entirely 
I  of  engineers.  C.  0.  Foss,  chairman  of  the  commission,  has  been 
I  connected  with  the  Canadian  Society  of  Civil  Engineers  and  The 
Engineering  Institute  for  a  great  many  years.  He  is  chief  engi- 
neer of  the  St.  John  and  Quebec  Railway.  B.  M.  Hill,  a  member 
of  the  commission,  is  provincial  engineer.  Mr.  Hill  is  an  engi- 
■  neer  who  has  taken  considerable  interest  in  public  affairs,  and 
at  one  time  contested  a  seat  in  the  local  legislature.  W.  E. 
McMuUen,  secretary  of  the  commission,  is  the  engineer  of  tht- 
Crown  Lands  Department. 

This  commission  is  acting  in  cooperation  with  the  Dominion 
Water  Power  Branch,  so  that  the  technical  aspects  of  the  water- 
power  situation  in  both  the  provinces  of  Nova  Scotia  and  New 
Brunswick  are  being  handled  by  a  single  engineering  organization, 
which  results  in  maximum  efficiency  and  economy.  Although  the 
New  Brunswick  Water  Power  Commission  was  not  in  a  position 
to  begin  active  operations  until  early  in  August  last,  already 
eleven  stream-measurement  stations  have  been  established  in  vari- 
ous jjarts  of  the  province  and  an  adequate  foundation  laid  for 
obtaining  basic  stream-flow  data  in  various  parts  of  the  province. 
{Journal  of  The  Engineering  Institute  of  Canada,  vol.  1,  no.  7, 
November  1918,  p.  336,  g) 

Effect  of  Air  Tools  on  Workmen.  At  the  congress  of  the 
National  Safety  Council  in  St.  Louis,  September  18-19,  a  paper 


under  the  above  title  was  presented  by  Francis  M.  Barnes,  Jr., 
covering  reports  of  several  investigations  carried  out  recently. 

The  following  conclusions  are  drawn  by  the  writer,  and  he  him- 
self acknowledges  that  they  are  subject  to  some  limitations  be- 
cause they  are  drawn  from  a  comparatively  small  series  of  ob- 
servations : 

1  Structural-steel  workers,  shipbuilders  and  stone  cutters,  as 
a  class,  enjoy  good  general  health,  and  are  not,  because  of  their 
trade,  especially  susceptible  to  any  particular  disease. 

2  Stone  cutters  are  liable  to  a  disorder  affecting  the  hands, 
especially  the  left  hand. 

3  This  disorder  of  the  hands  is  of  a  vascular  character,  not  due 
to  organic  changes  in  the  circulatory  system,  but  dependent  upon 
vasomotor  reactions. 

4  These  reactions  are  physiological  in  character  and  are  occa- 
sioned by  three  factors  incident  to  the  work  of  stone  cutting: 
mechanical  irritation  of  the  skin,  continued  muscular  contraction 
of  a  cramping  nature,  and  low  temperature. 

5  Of  these  three  factors,  cold  is  considered  the  most  important 
because  the  condition  only  occurs  during  the  severely  cold  weather 
and  never  in  the  summer,  and  warmth  and  measures  to  restore  the 
circulation  (rubbing,  swinging  the  arms,  and  the  like)  cause  its 
disappearance. 

6  It  cannot  be  caused  by  the  effect  of  the  air  hammer  alone, 
because  it  occurs  in  those  who  have  not  used  the  air  hammer.  It 
does  not  occur  in  warm  weather  when  industry  is  at  its  height, 
and,  therefore,  when  the  air  hammer  is  most  in  use.  It  occurs 
mostly  in  the  left  hand,  and  not  in  the  right  in  which  the  hammer 
is  held. 

7  The  vasomotor  disorder  is  of  temporary  duration,  and  is  not 
known  to  have  resulted  in  permanent  disability  of  the  hand,  nor 
itself  to  have  been  the  cause  of  development  of  any  other  local 
or  constitutional  disease. 

8  It  is  possible  that  once  having  occurred,  the  person  is  ren- 
dered more  susceptible  to  its  reappearance,  just  as  is  the  one  who 
has  had  his  ears  or  fingers  frostbitten  by  the  cold. 

9  There  is  no  sufficient  reason  in  the  signs  and  symptoms  pre- 
sented in  this  disorder  to  conclude  that  one  has  to  do  with 
Raynaud's  disease,  acroparesthesia,  neuritis  or  an  occupational 
neurosis. 

10  The  institution  of  measures  to  warm  the  chisel  before  and 
while  using,  enlarging  the  shank  of  the  chisel  and  covering  it  to 
make  it  possible  to  hold  without  so  cramping  a  grip,  the  weai-ing 
of  gloves,  and  the  discontinuance  of  the  prevalent  custom  of  block- 
ing the  exhaust  outlet,  and  thus  forcing  a  draft  of  chilled  air  out 
along  the  chisel  and  onto  the  fingers  of  the  left  hand,  would  do 
much  toward  the  prevention  of  this  trouble.  (The  Iron  Trade 
Eevieiu,  vol.  73,  no.  19,  November  7,  1918,  pp.  1071-1072,  g) 

New  York-Chicago  Air-Mail  Route.  Postmaster-General 
Burleson  announces  that  the  New  York-Chicago  air-mail  route 
will  be  inaugurated  between  December  1  and  December  15.  The 
exact  time  of  the  establishment  of  the  service  will  depend  upon 
the  time  of  the  receipt  of  the  Post  Office  Department  of  the  neces- 
sary airplanes  to  operate  the  line. 

The  route  will  be  laid  out  in  three  legs;  the  first  from  New 
Y'ork  to  Bellefonte,  Pa.,  a  distance  of  215  miles,  with  an  emer- 
gency station  and  machine  midway  to  Lehighton;  the  second  leg 
from  Bellefonte  to  Cleveland,  a  distance  of  215  miles,  with  an 
emergency  station  at  Clarion,  Pa.,  a  distance  of  87  miles  from 
Bellefonte;  the  third  leg  from  Cleveland  to  Chicago,  a  distance 
of  323  miles,  with  an  intermediary  mailing  station  at  Bryan,  0. 
{Official  Bulletin,  October  25,  1918,  p.  1) 
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Sections  and  Student  Branches;    and  an  Account  of  Professional 

Affairs  of  Interest  to  the  Membership 


THE  world  wiir  has  changed  for  most  every  one  his  point 
of  view  of  life,  and  it  should  particularly  change  the 
motives  of  the  engineer.  He  has  rendered  indispensable 
ser\dce  in  the  world  war,  and  is  properly  receiving  the  credit 
therefor.  The  opportunity  offered  him  by  reconstruction  is  many 
fold  greater  than  that  he  has  had  in  the  military  operations. 

Mr.  Charles  M.  Schwab,  at  his  reception  in  the  Metropolitan 
Opera  House,  Philadelphia,  to  the  members  of  the  staff  of  the 
Home  Office  of  the  Emergency  Fleet  Corporation,  said  that  "  the 
measure  of  a  man's  worth  is  the  service  he  renders."  This  was 
the  rejoinder  to  a  remark  by  the  Secretary  of  the  Navy,  that  Mr. 
Schwab  was  so  rich  that  he  didn't  want  any  more  money,  whereas 
the  Secretary  of  the  Navy  was  so  poor  that  he  wouldn't  know 
what  to  do  if  he  had  money. 

Mr.  Andre  Tardieu,  the  Minister  of  Franco-American  War 
Affairs  in  the  French  Cabinet,  has  just  arrived  again  in  this 
country,  and  frankly  invites  this  nation  to  "  assist  France  to  her 
feet."  ' 

The  Society  is  in  receipt  of  an  invitation  from  President 
Millerand,  of  the  Congres  General  du  Genie  Civil,  which  is  to  take 
place  in  Paris  the  middle  of  December,  to  send  a  delegate  and 
assist  in  conferences  with  respect  to  reconstruction  problems. 
These  problems  obviously  will  be  mainly  of  civil  engineering,  and 
it  is  probable  that  the  representatives  of  that  branch  of  engineer- 
ing will  form  the  largest  part  of  the  delegation,  but  there  are 
numerous  phases  of  particular  interest  to  mechanical  engineering 
on  which  our  delegate  can  help,  and  the  Secretary  takes  this 
means  of  soliciting  suggestions  and  volunteers  of  service  not  only 
for  this  but  any  others  on  which  the  Society  may  call  when  oc- 
casion arises. 

I  have  already  mentioned  in  my  previous  letter  the  visit  of 
the  delegation  from  the  Government  of  Belgium  which  has  just 
returned.  I  have  also  had  a  call  this  month  from  the  Govern- 
mental representative  of  Holland,  who  was  seeking  advice  with 
respect  to  the  development  of  water  powers,  and  general  informa- 
tion on  opportunities  in  industrial  development  for  Holland's 
colonies. 

The  spirit  of  the  Society  must  be  that  of  the  individual.  How 
can  we  render  the  greatest  service  to  the  world?  At  the  Annual 
Meeting  we  are  to  have  several  addresses  which  will  assist  our 
members  by  way  of  suggestion. 

Along  these  lines  it  is  with  particular  satisfaction  that  I  can 
announce  the  formation  of  the  American  Engineeiing  Standards 
Committee,  which  in  organization  and  scope  of  work  is  parallel  to 
the  wonderful  British  Engineering  Standards  Association.  With 
the  development  of  our  relations  with  all  countries,  the  need  for 
standardization  becomes  still  greater,  particularly  with  our  desire 
for  foreign  trade.  Standardization  is  absolutely  essential  to  trade, 
particularly  of  the  type  in  which  we  in  the  United  States  are  espe- 
cially successful,  namely,  the  production  of  articles  in  great 
quantities. 

With  the  opening  of  the  new  hopes  for  all  jieoples  for  greater 
opportunity  of  self-development  comes  the  same  opportunity  to 
the  engineering  profession  in  its  peculiar  and  specialized  work. 

The  Secretary  solicits  coiTcspondence  with  members  who  are 
desirous  of  participating  in  this  greater  movement. 

Calvin  W.  Rice, 

Secretarii. 

Council    Notes 

A  MEETING  of  the  Council  was  held  on  the  afternoon  of 
Friday,  November  8,  1918,  in  the  rooms  of  the  Society. 
There  were  present:  Charles  T.  Main,  President,  H.  de  B.  Par- 
sons, R.  H.  Fernald,  Arthur  M.  Greene,  Jr.,  Spencer  Miller,  C.  H. 
Benjamin,  D.  Robert  Yarnall,  Wm.  H.  Wiley,  Treasurer,  Ira  N. 
Hollis,  diaries  T.  Plunkett,  D.  S.  Jacobus.  George  M.  Forrest, 


Chairman  Finance  Committee^  Jesse  M.  Smith,  Chairman  Com- 
mittee on  Constitution  and  By-Laws,  George  A.  Orrok,  Chairman 
Publication  and  Papers  Committee,  Calvin  W.  Rice,  Secretary, 
and  by  invitation,  George  J.  Foran,  Chairman.  Engineering  Re- 
sources Committee. 

Business  from  the  President 

Rehabilitation  of  }Vounded  and  Readjustment  of  Industries  to 
Peace.  The  President  was  authorized  to  appoint  a  committee  to 
take  up  the  question  of  the  way  in  which  this  Society  can  best 
assist  in  the  reconstruction  problems  after  the  war,  the  readjust- 
ment of  the  industries,  and  cooperation  in  war  relief  work,  in- 
cluding the  American  Red  Cross. 

Invitation  to  Paris  Conference.  The  President  reported  an 
invitation  from  the  Societe  des  Ingenieurs  Civils  de  France,  to 
this  Society  to  send  a  delegate  to  an  Engineering  Congress  to  be 
held  in  Paris,  in  December.  As  announced  elsewhere,  by  subse- 
quent action  of  the  Executive  Committee,  President  Main  was 
appointed  to  represent  the  Society  at  this  conference. 

Standing  Committees  on  Administration 

The  annual  reports  of  these  committees  were  received  and 
ordered  printed.  They  appear  elsewhere  in  this  issue  of  The 
Journal. 

Membership  Committee.  Under  By-Law  16  the  remission  of 
dues  of  the  following  members  who  have  either  paid  for  35  years 
or  reached  the  age  of  70  and  jiaid  for  30  years  was  recorded : 


Albrecht,  Otto. 
Aklen,  Geo.  I. 
Allen,  F.  B. 
Angstrom,  Carl. 
Baldwin,   Wm.   .7. 
Ball,  F.  H. 
Bancroft,  J.  S. 
Barnes,  W.  F. 
Barrus,  Geo.  II. 
Betts,   A. 
Bilgram.   Hugo 
Bond.  Geo.  M. 
Brooks.  E.  C. 
Burdsall.  E. 
Byllesb.v.  II.  M. 
Capen,  Tlios.   W. 
Carpenter,  R.  ('. 
Cheney,  W.  L. 
Clarke,  Chas.  L. 
Cloud,  John  \V. 
Cogswell,  Win.  B. 
Coon,   J.   S. 
Cox,  J.  D. 
Dean,  F.  W. 
Durand,  W.  F. 


Emery,  A.  II. 
Forsyth,  R. 
Forsyth,  W. 
Halsey,  F.  A. 
TIenrv.  Wm.  T. 
Herrick,  J.  A. 
Higgins,  Geo.  F. 
Hill.   Wm. 
Hollerith.  II. 
Howard.  C.  P. 
Hugo,  T.  W. 
Hunt,  R.  W. 
Landreth,   O.   H. 
Lanza,  Gaetano. 
MoRwan.   .T.    H. 
McFarland,  W.  M. 
Martens,   F. 
.Marx,  Henry. 
Mav.  DeCourcy. 
Miller,  L.  B. 
Mullen,  John. 
Newcomb.  Chas.  L. 
Porter,  H.  F.  .T. 
Raynal,  A.  H. 
Scheffler,  F.  A. 


SeUers,  C„  Jr. 
Smith,  A.  W. 
Smith,  G.  H. 
Smith,  Oberlin. 
Stangland,   B.   F. 
Stearns,  T.  B. 
Stratton,  E.  P. 
Suter,  Geo.  A. 
Swain,  G.  F. 
Tallman,  F.  G. 
Taylor,   Stevenson. 
Thomas,  E.  W. 
Thorne,  Wm.  H. 
Townsend.  David. 
Trump,  E.  N. 
Walworth.  A.  C. 
Warner,  W.  R. 
Webber,  H. 
Webster,  II. 
Weston,  E. 
White,  J.  J. 
Whitham,   J.   M. 
Wilev.  W.  H. 
Wood.  W. 
Worthington,  C.  C. 


V  Finance  Committee.  The  Secretary  reported  the  death  of  Mr. 
R.  M.  Dixon,  Chairman,  and  the  following  resolutions  were 
ordered  entered  on  the  minutes : 

Resolved  :  That  in  the  death  of  Robert  M.  Dixon,  for  ten 
years  a  member  of  the  Finance  Committee  and  for  more  than 
eight  years  its  Chairman,  the  Society  has  lost  one  of  its  most 
valued  members,  and  a  leader  whose  wise  counsels  and  mature 
judgment  contributed  in  a  most  conspicuous  manner  to  the  pres- 
ent sound  financial  condition  of  our  Society,  which  is  in  itself 
a  most  flattering  tribute  to  the  fuiancial  and  executive  ability  of 
the  engineer,  the  citizen,  and  lovable  companion,  whose  loss  we 
mourn.    And  be  it  further 

Resolved:  That  a  copy  of  these  resolutions  be  spread  upon  the 
minutes  of  this  meeting  and  a  cojsy  properly  amplified  with  his- 
torical data  be  engrossed  for  presentation  to  the  family  of  Mr. 
Dixon,  and  for  publication  in  The  Journ.\l  and  Transactions 
of  the  Society. 
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On  reeommeudatiou  of  the  Piiblieatiou  Committee,  approved 
by  the  Finance  Committee,  the  purchase  of  "  The  Engineering' 
Index  "  from  Industrial  Management,  was  authorized. 

The  President  announced  that  the  Committee  had  selected 
Mr.  George  M.  Forrest  to  act  as  Chairman  and  he  had  appointed 
Mr.  Franlv  E.  Law  to  fill  the  unexpired  term  of  Robert  M.  Dixon. 

Meetings  Commiltee.  On  the  recommendation  of  this  commit- 
tee, the  status  of  the  sub-committee  on  Protection  of  Industrial 
Workers  was  changed  to  that  of  a  special  committee. 

Standing  Committees 

The  annual  reports  of  the  Standing  Committees  on  Library, 
llinisc,  Research,  Standardization  and  Public.  Belations  were  re- 
ceived. 

Standardization  Committee.  The  Secretary  reported  the  ap- 
pointment of  Clifford  B.  LePage,  Assistant  Professor  of  Physics 
at  Stevens  Institute  of  Technology,  as  Acting  Secretan-  of  the 
American  Engineering  Standards  Committee,  in  addition  to  the 
work  which  Mr.  LePage  was  doing  in  the  Society  as  secretary 
of  all  the  technical  committees. 

Professional  Cojlmittees 

Patents  Committee.  The  report  of  Mr.  E.  J.  Prindle,  repre- 
sentative of  the  Society  on  the  Patents  Committee  of  the  Engi- 
neering Council,  was  received. 

Refrigeration.  The  progress  report  of  Dr.  D.  S.  Jacobus, 
Chairman  of  the  Refrigeration  Committee,  was  received. 

Power  Test  Committee.  The  resignation  of  Mr.  George  H. 
Barrus  was  accepted.  Mr.  Barrus  was  thanked  for  his  services 
to  the  Society. 

Sub-Committee  of  Fuels.  On  the  recommendation  of  Prof. 
Charles  Russ  Richards,  this  connnittee,  which  was  appointed  to 
act  in  an  advisory  capacity  to  the  Bureau  of  Mines,  was  dis- 
charged with  thanks. 

Boiler  Code.  This  committee  as  now  constituted  was  continued 
for  one  year. 

The  Council  received  a  delegation  from  the  National  Boiler  and 
Radiator  Manufacturers'  Association  in  the  matter  of  Par.  36.3 
and  374  of  the  Code  relating  to  heating  boilers. 

The  Boiler  Code  Committee  was  requested  to  keep  before  them 
these  two  articles,  and  should  the  state  of  the  art  prove  that  either 
of  them  is  inadvisable,  action  is  to  be  taken  by  the  committee  to 
rectify  them.  This  action  was  ordered  communicated  to  the  repre- 
sentatives of  the  Association. 

Interpretations  Nos.  200  to  206  were  approved. 

Increase  of  Membership.  The  report  of  this  committee  was 
received.  This  report  carried  with  it  the  appointment  on  this 
committee  of  Mr.  G.  M.  Forrest,  Chairman  of  the  Finance  Com- 
mittee. 

Special  Committees 

Emergency  War  Trainitig.  This  committee  was  discharged 
with  thanks. 

Engineering  Education.  The  report  of  the  Committee  on  Engi- 
neering Education,  as  given  in  A  Study  of  Engineering  Edu- 
cation, by  Dr.  Charles  R.  Mann,  printed  under  the  auspices  of 
the  Carnegie  Foundation  for  the  Advancement  of  Teaching,  was 
received  and  the  committee  of  this  Society  discharged  with  thanks. 

Appointments 

By  the  President.  W.  W.  Macon,  H.  L.  Aldrich,  A.  J.  Baldwin 
on  a  delegation  of  technical  editors  to  England  as  the  guests  of 
the  British  Ministry  of  Information. 

F.  R.  Low,  Chairman,  George  H.  Barrus  and  H.  L.  Gantt,  to 
prepare  a  memorial  to  the  late  Mr.  William  Kent. 

By  the  Council.  Walter  M.  McFarland  to  fill  the  unexpired 
term  of  two  years  of  R.  M.  Dixon,  as  Trustee  of  United  Engi- 
neering Society. 


Tlie  Council  approved  the  principle  of  the  appointment  on  the 
Engineering  Council  of  the  President  of  the  Society  during  his 
term  of  office. 

M.  E.  Cooley,  nominee  for  President,  was  ajjpointed  for  one 
year. 

George  J.  Foran,  reappointment  on  the  Engineering  Council 
for  three  years. 

Adjournment.  To  meet  in  New  York  City,  on  Tuesday,  De- 
cember 3,  1918,  at  2  p.m.,  in  connection  with  the  Annual  Meeting. 

Calvin  W.  Rice, 

Secretary. 

President   Main   to    Go    to   France 

Tiie  American  Society  of  Civil  Engineers  some  time  ago  re- 
ceived an  invitation  coming  through  the  Societe  des  Ingenieurs 
Civils,  and  the  Committee  of  the  French  Engineers'  Congress, 
with  tlie  oFlicial  approval  of  the  French  Minister  of  Ai-mament, 
Public  Worlvs  and  Commerce,  requesting  it  to  arrange  for  a  dele- 
gation of  American  engineers  to  study  with  French  engineers 
certain  problems  involved  in  the  rehabilitation  of  France  after 
the  war. 

This  delegation  was  invited  to  come  to  Paris  to  examine  in 
joint  conference  questions  of  utilization  of  commercial  ports, 
development  of  navigable  waterways,  development  of  water 
power,  and  improvement  of  road  systems.  These  were  the  only 
specific  subjects  mentioned,  but  it  is  known  that  the  Congress 
will  take  up  many  other  questions  of  development  in  which  the 
mechanical,  electrical  and  mining  engineer  is  directly  inter- 
ested. 

Upon  receipt  of  this  invitation  a  cable  was  forwarded  by  the 
A.S.C.E.  accepting  the  invitation,  and  stating  that  they  would 
organize  such  a  delegation  in  coojieration  witli  the  other  Ameri- 
can National  Societies. 

The  American  Society  of  Mechanical  Engineers,  through  its 
Executive  Committee,  designated  President  Main  to  become  a 
member  of  this  official  delegation. 

Index  to  the  1918  Journal 

An  index  to  Vol.  40  of  The  Journal  is  now  being  prepared, 
but,  owing  to  the  shortage  of  paper,  it  is  not  being  included  with 
this  issue,  as  has  been  the  custom  in  former  years.  A  copy  of 
this  index  will  be  sent  to  any  member  or  subscriber  whose  request 
is  received  prior  to  January  15,  1919. 

There  is  a  possibility  that  the  delegation  will  not  have  to  sail 
until  the  latter  part  of  the  week  of  the  Annual  Meeting,  in  which 
ease  President  Main  will  be  in  attendance  at  least  during  the 
opening  sessions. 

Bulletin  on  Fuel  Saving  in  House  Heating  Boilers 

The  need  for  saving  coal  in  the  domestic  sizes  is  still  very 
urgent,  particularly  in  view  of  the  drop  in  coal  production  during 
the  period  of  influenza,  and  makes  of  timely  interest  a  bulletin 
issued  by  the  Bureau  of  Mines  on  Low-Rate  Combustion  in  Fuel 
Beds  of  Hand-Fired  Furnaces.  This  is  known  as  Technical  Paper 
No.  139,  intended  to  supplement  Technical  Paper  No.  137,  which 
covers  higher  rates  of  combustion,  such  as  burning  coal  under 
power-plant  and  locomotive  boilers.  Both  of  these  papers  are 
based  on  the  results  of  actual  tests.  Those  for  Paper  No.  139 
were  divided  into  three  groups,  according  to  (he  method  of  charg- 
ing the  fuel  and  of  feeding  the  air  under  the  grate.  The  tests 
of  the  Krst  group  were  made  in  a  way  to  be  comparable  to  those 
of  the  high  rates  of  combustion.  The  tests  of  tlie  second  group 
were  made  under  similar  conditions  as  regards  feeding  of  air,  but 
the  fuel  was  charged  in  large  quantities  at  long  intervals  to  simu- 
late the  feeding  of  coal  in  house-heating  apparatus.  In  the  third 
group  of  tests  all  access  of  air  through  the  grate  wiis  shut  off, 
the  object  being  to  parallel  conditions  when  running  with  the  fire 
banked  and  the  furnace  closed  during  the  night.  The  ijamjihlet 
discusses  the  results  very  fully  under  the  conditions  of  tests  out- 
lined. 


COMPLIMENTAKV   DINNER   TO   AMBROSE  SWASEY 


THERE  was  recorded  in  the  last  number  of  The  Journal 
the  gift  by  Ambrose  Swasey,  Past-President  and  Honorary 
Member  of  the  Society,  of  an  additional  $100,000  to  the  Eu- 
g^eering  Foundation.  As  known  to  our  members,  this  foimdation 
was  established  by  the  United  Engineering  Society,  representing 
the  four  founder  societies,  as  the  result  of  an  initial  gift  by  Mr. 
Swasey  of  1200,000. 

In  recognition  of  these  splendid  gifts  to  the  cause  of  research, 
the  United  Engineering  So- 
ciety on  November  14  gave 
Mr.  Swasey  a  complimentary 
dinner  at  the  Engineers' 
Club  of  New  York.  There 
were  about  70  guests 
present,  among  whom  were 
22  past-presidents  of  the 
Founder  Societies,  members 
of  the  boards  of  government 
of  the  Engineering  Founda- 
tion and  the  Founder  Socie- 
ties, members  of  the  Library 
Board  and  offleers  of  the 
Engineers'  Club,  making  one 
of  the  most  distinguished 
gatherings  of  engineers 
which  has  ever  been  brought 
together. 

The  addresses  were  by  Mr. 
Swasey's  life-long  friends. 
Dr.  Robert  S.  Woodward, 
President  of  the  Carnegie 
Institutions  of  Washington, 
Dr.  Robert  W.  Hunt,  Past- 
President  of  this  Society, 
and  by  the  Chairman  of 
the  Engineering  Foundation, 
Dr.  Michael  I.  Pupin,  with 
a  response  by  Mr.  Swasey. 
Dr.  Woodward  spoke  in  an 
especially  happy  vein,  stat- 
ing that  he  was  a  silent 
partner  with  Mr.  Swasey, 
assisting  by  advice  in  the 
development  of  the  gift. 

The  desire  of  Mr.  Swase\' 
to  contribute  so  liberally  to 
the  cause  of  research  is  but 
a  reflection  of  the  spirit  and 
motives   which   have   always 

entered  into  his  life  work  in  the  field  of  science  and  engineer- 
ing. In  the  manufacture  of  machine  tools  of  the  finest 
type,  the  construction  of  instruments  of  precision  and  in  the 
production  of  astronomical  and  optical  instruments,  comprising 
the  mountings  for  the  largest  and  best  known  of  the  world's 
telescopes,  the  manufacture  of  meridian  circles,  transits,  range 
finders,  etc.,  the  results  of  research  and  investigation  have  been 
constantly  required. 

His  interest  in  scientific  attainments  and  in  instruments  of 
refinement  and  precision  was  further  shown  in  a  presidential 
address  before  the  Society  upon  the  subject  of  Some  Refinements 
of  Mechanical  Science.  In  this  he  reviewed  the  development  of 
dividing  engines,  of  both  the  linear  and  circular  types,  including 
the  remarkably  accurate  instiiiment  developed  at  his  own  plant 
for  astronomical  work,  besides  other  apparatus  of  a  like  character. 
Appreciation  of  the  need  for  research  is  greater  now  than  at 
any  time  in  the  history  of  industry  and  the  engineering  profession 
and  those  connected  with  the  industries  generally  are  to  be  con- 
gratulated on  having  a  foundation  so  thoroughly  established  for 


Portrait  of  Ambrose  Swasey  Reproduced  from  Painting  by  Weebts  of 
Paris  ;  Presented  by  Mr.  Swasey  to  the  United  Engineering  Society 


the    promotion    of    scientific    investigation    in    engineering    and 
technology. 

Besides  his  gifts  to  the  Engineering  Foundation,  Mr.  Swasey 
has  given  a  great  deal  of  pleasure  and  satisfaction  to  his  friends  by 
presenting  to  the  United  Engineering  Society  earlier  in  the  year  a 
remarkably  fine  portrait  of  himself  painted  by  the  famous  French 
artist,  Jean-Joseph  Weerts.  A  reproduction  of  this  pailiting  is 
given  herewith,  taken  from  a  photograph  of  the  original  which 

hangs  in  the  Library  of  the 
United  Engineering  Society. 
Mr.  Swasey  sat  for  this 
portrait  in  Paris  in  1906. 

The  artist  Weerts  received 
his  training  in  the  studio  of 
Cabanel  and  has  exhibited 
every  year  in  the  Salon. 
While  several  beautiful 
paintings  of  a  general 
character  stand  to  his  credit, 
he  has  excelled  in  portrait- 
ure through  his  rare  talent 
in  securing  perfect  re- 
semblance, an  abundant  of 
detail  and  excellent  finish. 

Meetings  of  the  Screw- 
Thread  Commission 

In  the  November  issue  of 
The  Journal  on  page  972 
reference  was  made  to  the 
organization  of  the  National 
Screw  Thread  Commission 
and  an  abstract  was  given 
of  the  meeting  of  October 
7.  On  October  21  a  second 
hearing  was  held  in  New 
York  and  the  topics  for  dis- 
cussion at  this  meeting  are 
listed  below: 

Pipe  Threads:  (1)  As  a 
national  standard,  is  there 
any  objection  to  the  adop- 
tion of  the  American  Briggs 
pipe-thread  sizes  for  both 
taper  and  straight  pipe 
threads  as  accepted  by  The 
American  Society  of  Me- 
chanical Engineers?  (2)  In 
view  of  the  experiments  on  the  form  of  pipe  threads  conducted 
by  the  Pennsylvania  Railroad  in  connection  with  the  American 
Society  of  Testing  Materials  which  tend  to  show  the  desirability 
of  the  U.  S.  Standard  form  with  flat  top  and  bottom  i/g  of  the 
pitch;  do  you  consider  it  advisable  to  adopt  the  U.  S.  Standard 
form  instead  of  the  present  foiin  which  specifies  a  thread  depth 
of  0.8  of  the  pitch  with  a  resulting  flat  at  the  top  and  bottom  of 
the  thread  which  is  quite  small?  (3)  In  your  shop  practice  to 
what  extent  do  you  employ  gages  for  checking  pipe  threads  and 
what  do  you  consider  a  satisfactory  tolerance  for  ordinary  com- 
mercial work  stated  in  turns  either  way  from  the  gaging  notch? 
Brass  Tubing:  (1)  What  is  your  shop  practice  in  connection 
with  threads  cut  on  various  fomis  of  brass  tubing?  (2)  To  what 
extent  do  you  consider  it  possible  to  standardize  the  general 
practice  on  the  threads  used  on  brass  tubing? 

Hose  Couplings:  (1)  As  a  national  standard,  is  there  any  ob- 
jection to  the  adoption  of  the  hose-coupling  sizes  now  known  as 
the  National  Standard  hose  couplings  in  the  sizes  from  2V2  in. 
to  4^2  in.  as  recommended  by  the  National  Fire  Protection  As- 
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soeiation ;  Bureau  of  Standards ;  American  Society  of  Mechanical 
Engineers,  and  other  organizations?  (2)  What  is  your  shop 
practice  in  the  manufacture  of  hose-coupling  threads  on  sizes 
below  21/2  in?  (3)  To  what  extent  do  you  consider  it  possible  to 
standardize  commercial  practice  in  the  manufacture  of  hose- 
coupling  threads  on  the  sizes  below  2^/2  in? 

Acme  and  Other  Special  Threads:  (1)  What  is  your  shop 
practice  in  the  manufacture  of  Acme  threads  and  other  special 
threads  used  in  machine  constniction ?  (2)  To  what  extent  do 
you  consider  it  possible  to  standardize  the  form  of  thread  and 
pitches  used  in  the  manufacture  of  Acme  threads  and  to  standard- 
ize other  special  threads  used  in  machine  construction?    (3)   To 


what  extent  do  you  consider  it  possible  to  standardize  the  general 
practice  with  reference  to  the  diameters  used  for  Acme  thread 
pitches? 

Instrument  Threads:  (1)  In  your  shop  practice  in  the  man- 
ufacture of  instruments,  to  what  extent  do  you  use  the  A.S.M.E. 
threads;  the  British  Association  threads;  metric  threads;  or  your 
own  special  threads;  and  to  what  extent  do  you  consider  it  pos- 
sible to  standardize  commercial  practice  for  this  class  of  work? 

Hearings  were  also  conducted  in  Washington  on  November  8, 
in  Detroit  on  November  11  and  in  Dayton  on  November  13,  of 
which  further  mention  wiU  be  made  in  an  early  issue  of  The 
Journal. 


THE  ANNUAL  MEETING   IS  AT  HAND 


BY  the  time  this  number  of  The  Journal  reaches  many 
of  its  readers  the  thirty-ninth  Annual  Meeting  will  be 
under  way,  with  every  promise  of  being  one  of  the  most 
successful  of  the  Society's  conventions. 

Coming  at  a  time  when  world  peace  promises  to  be  an  early 
reality  and  when  engineers  will  be  called  upon  to  lead  in  the 
readjustment  of  industry  to  peace  conditions,  this  meeting  as- 
sumes even  greater  importance  than  the  war  conventions  at  Cin- 
cinnati, New  York  and  Worcester  which  have  preceded  it.  These 
were  the  largest,  most  enthusiastic  and  most  significant  meetings 
ever  held  by  the  Society  and  predicate  still  greater  success  for  the 
one  that  is  about  to  be  held. 

Among  the  broader  problems  to  be  dealt  with  during  the  period 
of  reconstruction  is  that  of  labor,  or  human  relations  in  indus- 
try. With  rare  foresight  the  Committee  on  Meetings  and  Pro- 
grams planned  last  spring  for  an  all-day  session  at  the  Annual 
Meeting  on  the  Engineering  of  Men.  This  will  be  the  subject 
of  the  Keynote  Session,  which  will  be  addressed  by  some  of  the 
foremost  authorities  in  the  country. 

In  view  of  the  important  work  of  standardization  undertaken 
by  the  Congressional  Screw-Thread  Commission,  a  session  will 
be  devoted  to  Screw  Threads  and  Screw-Thread  Gages,  with 
contributions  by  representatives  of  the  British  Engineering 
Standards  Association,  the  National  Physical  Laboratory,  our 
own  Bureau  of  Standards,  and  the  Congressional  Commission. 

At  the  opening  session  on  Tuesday  evening  President  Main's 
address  will  be  given — on  the  Broader  Aspects  of  the  Work  of 
the  Engineer;  and  the  Secretai-y  is  pleased  to  announce  that  on 
the  same  evening  Honorary  Memberships  will  also  be  conferred  on 
Messrs.  Charles  M.  Schwab  and  Oi'vUle  Wright. 

Besides  the  usual  business,  with  reports  of  Standing  and 
Special  Committees,  etc.,  at  the  first  morning  session,  there  will 
be  an  important  preliminary  report  by  the  newly  formed  Com- 
mittee on  Aims  and  Organization,  with  representatives  from 
each  of  the  Sections  and  from  the  Society  at  large. 

On  Wednesday  and  Thursday  evenings  there  will  be  illustrated 
lectures  of  the  greatest  interest  on  the  engineering  work  of  the 
Army  and  Navy  in  the  war.  A  luncheon  will  be  held  on  Wednes- 
day noon,  with  an  address  by  George  W.  Kirchwey  on  a  Mes- 
sage from  the  Legal  Profession. 

Besides  these  features  there  wiU  be  various  entertainment  fea- 
tures, excursions,  luncheons,  etc.,  tea  and  entertainment  for  the 
ladies,  and  an  opportunity  for  dancing.  Members  and  guests 
from  other  cities  are  cordially  invited  to  join  with  the  New 
York  members  in  these  events. 

The  following  is  a  list  of  the  papers  to  be  presented,  besides 
which  there  will  be  several  addresses : 

For  presentation,  Wednesday  morning,  December  If 

Repobt  of  Committee  on  Standardization  of  Flanges  and  Pipe 
Fittings 

For  presentation,  Wednesday  afternoon,  Decemher  i 

The  British  Engineering  Standards  Association,  C.  le  Maistre 


Work  of  British  Engineering  Standards  Association  on  Screw 
Threads  and  Limit  Gages,  Sir  Richard  Glazebrook 

Present  Practice  in  Thbead-Gage  Making,  F.  O.  Wells 

The  Measurement  of  Thread  Gages,  H.  L.  Van  Keuren 

Standards  for  Large  Taper  Shanks  and  Sockets,  L.  D.  Bur- 
lingame 

Refriqeratinq-Plant  Efficiency,  Victor  J.  Azbe 

For  presentation,  Thursday  morning,  December  5 

Industrial  Organization  as  It  Affects  Executive  and  Workers, 

C.  E.  Knoeppel 

Non-Financial  Incentives,  R.  B.  Wolf 

For  presentation,  Thursday  afternoon,  December  5 
Employment  of  Labor,  Dudley  R.  Kennedy 

Labor  Dilution  as  a  National  Necessity,  Frederick  A.  WaldroD 

Intensive  Training,  C.  R.  Dooley 

Properties  of  Airplane  Fabrics,  E.  D.  Walen 

Industblal  Power  Problems,  W.  F.   Uhl 

Daylight  vs.  Sunlight  in  Sawtooth-Roof  Construction,  W.  S. 
Brown 

Factory  Staibs  and  Stairways,  G.  L.  H.  Arnold 

The  Weights  and  Measures  of  Latin  America,  Frederick  A. 
Halsey 

Efficiency  and  Democracy,  H.  L.  Gantt 

For  presentation,  Friday  morning,  December  6 

The  Conservation  of  Heat  Losses  from  Pipes  and  Boilers,  Glen 

D.  Bagley 

Chemical  and  Physical  Control  of  Boiler  Operation  and  the 
Application  of  Simple  Formulae  fob  Estimating  the  Heat- 
Loss  Items,  etc.,  E.  A.  Uehling 

The  Cooling  Losses  in  Internal-Combustion  Engines  as  Affect- 
ing Design,  C.  A.  Norman 

Discussion  of  Certain  Problems  in  Regard  to  Marine  Diesel 
Oil  Engines,  J.  W.  Anderson 

Valves  and  Fittings  foe  High  Hydbaulic  Pressures,  W.  W. 
Gaylord 

The  Relative  Corrosion  of  Alloys,  R.  B.  Fehr 

The  Relative  Corrosion  of  Cast-Ibon,  Wrought-Iron  and  Steel 
Pipe  in  House-Drainage  Systems,  Wm.  P.  Gerhard 

Determination  of  Stresses  in  Wire  Rope  as  Applied  to  Modern 
Engineering  Problems,  J.  F.  Howe 

Mechanical  Features  op  the  Veetioal-Lipt  Bridge,  Horatio  P. 
Van  Cleve 


A  STUDY  OF  ENGINEERING  EDUCATION 

Report  uy  DR.  CHARLES  RIBORG  MANN' 


IN  1907  the  Society  for  the  Promotion  of  Engineering  Educa- 
tion invited  the  American  Society  of  Civil  Engineers,  The 
American  Society  of  Mechanical  Engineers,  the  American 
Institute  of  Electrical  Engineers  and  the  American  Chemical 
Society  to  join  it  in  the  formation  of  a  joint  committee  to  ex- 
amine into  all  the  branches  of  engineering  education.  The  next 
year  the  Carnegie  Foundation  for  the  Advancement  of  Teaching 
was  invited  to  apjioint  delegates  to  the  committee,  and  subse- 
quently the  Carnegie  Foundation  undertook  to  carry  out  the  work 
on  a  large  scale,  and  selected  Dr.  Charles  R.  Mann  to  make  a 
careful  investigation  and  report.  The  committee  has  kept  in 
close  association  with  Dr.  Mann  during  the  progress  of  the  work. 

Dr.  Mann's  researches  have  been  published  by  the  Carnegie 
Foundation  in  a  special  bulletin  of  138  pages.  They  have  also 
been  published  rather  extensively  in  the  September  issue  of  the 
Bulletin  of  the  Society  for,  the  Promotion  of  Engineering  Educa- 
tion. Both  accounts  have  been  consulted  in  preparing  this  ab- 
stract. 

Dr.  Mann's  report  is  divided  into  thi-ee  parts.  The  first  part 
states  what  present  practices  and  conditions  are,  and  describes 
the  situation  that  needs  analysis.  It  treats  of  the  development  of 
the  engineering  schools  in  the  United  States,  their  early  history 
and  the  aims  and  curricula  of  the  old  schools.  Because  of  the 
failure  of  the  engineer  to  recognize  that  engineers  could  be 
trained  in  school,  the  engineering  schools  had  to  overcome  many 
obstacles  before  they  were  acknowledged  by  the  profession.  Up 
to  that  time  engineers  had  been  merely  trained  by  the  appren- 
ticeship method. 

This  part  also  deals  with  the  changes  of  curricula  from  the 
beginning  to  the  present  time,  and  discusses  the  methods  of  ad- 
ministration in  engineering  schools,  faculty  control,  student  elim- 
ination and  progress.  It  then  takes  up  types  of  instruction  in 
engineering  schools,  and  indicates  briefly  some  of  the  common 
practices  in  teaching  the  standard  or  fundamental  subjects'  such 
as  physics,  mathematics,  chemistry  and  English. 

The  second  part  discusses  the  problems  of  engineering  educa- 
tion. 

The  development  of  entrance  recjuirements  has  been  away  from 
the  control  of  individual  judgment  and  toward  a  system  of  com- 
mittee control,  as  is  evidenced  by  the  creation  of  the  College 
Entrance  Examination  Board.  In  order  to  indicate  how  entrance 
tests  could  be  developed  and  what  reliance  could  be  placed  on 
them,  a  series  of  experiments  were  made  for  the  Carnegie  Founda- 
tion by  Professor  Thorndike,  of  Columbia  University. 

Attention  is  directed  to  the  fact  that  the  eun-ent  practice  in 
making  cun'icula  is  for  the  faculty  to  discuss  only  the  time  to 
be  allotted  to  each  subject,  and  not  the  degree  of  skill  an  engineer 
is  expected  to  acquire  in  that  particular  subject. 

In  regard  to  the  question  of  testing  and  grading,  it  is  pointed 
out  that  an  objective  test,  in  which  every  one  must  agree  to  its 
finding,  is  a  real  measure  of  achievement ;  whereas  the  current 
methods  are  subject  to  the  fallacies  of  individual  judgment,  be- 
cause every  department  sets  its  own  examinations  and  passes  its 
own  judgment. 

Special  consideration  is  given  to  the  problem  of  shopwork. 
The  original  type  of  shopwork  was  merely  to  send  the  boy  out 
to  obsei-ve  what  was  going  on  in  shops.  Later,  the  idea  was  to 
make  the  boys  build  something  salable.  At  present  the  common 
plan  in  most  of  the  schools  is  to  teach  the  physical  manipulations 
required  in  the  fundamental  shop  operations  without  insisting  on 
the' acquisition  of  any  construction  experience. 

There  is  also  the  type,  developed  at  the  University  of  Cin- 
cinnati, where  the  boys  spend  half  of  their  time  in  a  real  shop, 
doing  production  work  for  pay,  and  the  other  half  in  school,  dis- 
cussing the  problems  wliich  they  have  discovered  in  the  shop. 

No  judgment  is  passed  on  the  relative  merits  of  these  plans, 
but  the  question  is  raised  as  to  whether  the  scheme  where  the 
students  spend  part  of  their  time  in  a  real  industrial  plant,  there 
meeting  the  real  problems  of  industry  and  thence  carrying  them 
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back  to  the  school  for  discussion,  does  not  offer  a  clew  to  a  fiiiit- 
ful  solution  of  the  shopwork  problem. 

The  third  part  of  the  report  suggests  solutions  of  the  problems 
that  have  been  discussed. 

It  is  recommended  that  the  number  of  credit  hours  per  week 
be  less  than  eighteen,  preferably  sixteen,  in  order  that  the  stu- 
dents may  do  their  work  more  thoroughly.  Also,  in  constructing 
a  cun-ieulum,  it  is  suggested  that  the  number  of  simultaneous 
courses  be  limited  to  four  or  five  at  the  outside. 

The  adequate  provision  in  the  first  two  years  for  contact  with 
real  engineering  projects  and  the  inten-elation  between  the  con- 
crete and  the  abstract  are  considered  as  essential  in  all  engineering 
curricula. 

The  report  advocates  that  the  first  step  in  framing  a  course  of 
study  is  to  define  the  common  basis  of  all  engineering  as  clearly 
as  possible;  that  is,  to  make  a  list  of  all  the  facts,  principles  and 
processes  that  are  essential  elements  in  the  equipment  of  every 
engineer.  Theoretically  this  is  the  plan  on  which  present  cur- 
ricula are  founded,  for  they  all  have  a  common  core  made  up  of 
three  distinct  parts,  namely,  science  (mathematics,  chemistry, 
physics  and  mechanics),  mechanic  arts  (drawing  and  shop),  and 
the  humanities  (English  and  foreign  languages).  All  of  this 
common  core  is  usually  explicitly  required  of  every  student,  no 
matter  what  specialty  he  may  choose. 

In  the  current  organization  of  the  common  core  of  all  engi- 
neering, however,  the  report  recognizes  no  inherent  or  intrinsic 
relationships  among  the  three  categories  under  which  the  classi- 
fieation  is  made,  and  indicates  that  in  designing  curricula,  the 
fundamental  aim  of  engineering  should  be  kept  in  mind.  There 
must  be  actual  participation  in  real  industrial  work ;  there  should 
be  engineering  laboratory  work,  including  drawing  and  descrip- 
tive geometry:  mathematics  and  science  should  be  developed  sys- 
tematically in  logical  order  so  as  to  furnish  the  backbone  of  the 
course;  and  the  instruction  in  the  humanistic  studies  should  be 
presented  with  a  view  to  develop  skill  in  expression,  interest  in 
literature,  and  an  appreciation  of  the  human  relation  involved  in 
engineering. 

Throughout  the  entii'e  course  a  great  deal  of  attention  must 
be  paid  to  the  testing  and  sorting  of  the  men.  Testing  and 
sorting'  processes  were  in  a  very  \'ague  state  a  year  or  two  ago. 
But  an  enormous  amount  of  experience  is  being  developed  and 
collected  at  the  present  time  by  the  efforts  of  the  War  Depart- 
ment to  test  and  sort  men  for  the  Army  mobilization.  The 
Department  now  has  psychological  laboratories  for  testing  all  the 
men  in  two  of  the  camps.  They  have  personnel  officers  in  all  of 
the  camps,  and  the  work  is  making  rapid  progress.  An  enormous 
amount  of  information  as  to  the  meaning  of  these  tests  and  their 
validity  in  sorting  out  ability  is  being  gathered  and  digested  and 
trade  tests  are  being  devised  to  pick  out  specific  ability  for  cer- 
tain lines.  The  results  of  their  investigations  as  to  valid  methods 
of  using  objective  tests  will  be  of  importance  in  selecting  students 
for  admission  to  engineering  schools  and  in  sorting  young  men 
during  the  first  year  or  two  of  their  course,  so  as  to  decide 
whether  a  boy  ought  to  go  into  the  civil  engineering  or  some  sub- 
head under  civil  engineering,  or  into  mechanical  or  electrical 
engineering.  In  other  words,  the  experiences  with  the  students  in 
their  common  work  that  extends  over  two  or  three  years  should 
be  utilized  not  only  to  train  the  man's  ability  to  know  and  do 
things,  but  also  as  a  means  of  vocational  guide  to  select  men 
and  steer  them,  in  the  latter  part  of  their  course,  into  the  special 
lines  of  work  for  which  they  are  fitted.  So  the  latter  part  of  the 
course  will  be  made  up  of  large  groups  of  specialties.  Those 
who  have  been  selected  by  the  first  two  or  three  years'  work  as 
qualified  for  ei\il  engineering  will  be  put  in  a  group  where  for 
the  next  year  or  so  they  will  deal  first  with  all  the  materials  of 
civil  engineering  not  included  in  the  first  two  years,  but  which 
are  essential  to  all  the  sub-specialties  of  civil  engineering.  Then 
they  will  proceed  from  that  into  some  particular  specialty. 

The  report  recognizes  that  the  teacher  is  the  crux  of  the 
situation,  and  that  the  present  organization  of  universities  is  not 
well  qualified  to  encourage  teachers  to  experiment  and  undertake 
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the  sort  of  investigation  that  is  guiiij;  to  bo  necessary  in  order  to 
put  the  suggested  plan  into  ojaeration.  Hence  it  recommends 
tliat  an  organization  be  made  at  the  school  for  the  purpose  of 
studying  the  teaching  problem,  and  the  school  and  faculty  recog- 
nize at  the  start  that  it  is  some  business  of  the  professor  of 
physics  what  the  professor  of  mathematics  is  doing;  and  it  is 
some  business  of  the  professor  of  electrical  engineering  what  the 
professor  of  chemistry  is  doing.  With  such  arb  organization  in 
existence,  a  snii'it  of  cooperation  will  be  developed  among  the 
faculty.  The  professor  of  mathematics,  for  example,  if  he  goes 
into  it  in  the  right  spirit,  instead  of  feeling  that  his  interests 
have  been  sorely  trampled  upon  when  the  professor  of  physics 
(u-  engineering  presumes  to  tell  him  what  they  want  done,  will 
tind  his  work  in  matliematics  has  become  enormously  more  inspir- 
ing to  liim  and  to  the  students.  It  will  engender  good  feeling  of 
the  very  best  sort  and  result  in  a  release  of  creati\'e  energy  among 
the  whole  faculty.  Thus  conditions  will  be  developed  at  the 
schools  that  will  make  the  teachers  want  to  study  their  problems 
together,  instead  of  those  which  discourage  the  undertaking  of 
anything  that  is  not  according  to  an  established  practice. 

The  system  in  vogue  in  the  universities  to  make  research  work 
and  the  publication  of  the  results  of  research  the  measure  of 
success  and  the  criterion  of  promotion  for  teachers,  is  pertinently 
criticized  in  the  report.    In  this  connection  it  says : 

It  is  unquestionably  true  that  research,  as  at  present  treated,  does 
interfere  seriously  with  teaching.  Hundreds  of  college  instructors 
whose  interests  lie  in  the  human  problems  of  education,  rather  than 
in  the  material  problems  of  natural  science,  are  now  being  diverted 
from  a  study  of  the  teaching  problem  and  induced  to  undertake 
research  because  academic  promotion  so  obviously  depends  on  the 
latter.  Many  a  young  man  with  promise  of  mnliing  an  excellent 
te.acher  is  sidetracked  by  the  requirements  for  the  Ph.D.  degree  and 
becomes  instead,  a  mediocre  researcher.  Yet  though  much  that  is  done 
under  the  name  of  research  is  but  pseudo-research,  the  university  is 
clearly  right  in  its  position  that  the  spirit  of  investigation  is  an 
essential  factor  of  university  life. 

The  difficulty  docs  not  lie  in  research  itself,  but  in  the  limitations 
that  still  cling  to  the  common  interpretation  of  it.  Because  research 
has  been  developed  in  the  field  of  natural  science  and  has  wrought 
such  marvels  there,  its  activities  have  uneonsciovisly  been  thought  of 
as  restricted  to  the  problems  of  the  material  world.  Because  the 
technique  of  research  and  the  units  and  methods  of  measurement  have 
been  so  perfected  in  the  domain  of  natural  science  that  great  accuracy 
and  definiteness  of  conclusion  are  now  possible,  the  early  struggles  for 
objectively  defined  standards  and  scales  have  been  forgotten.  Hence 
it  seems  to  many  grotesque  to  talk  about  research  in  education  and 
the  impersonal  measurement  of  the  vaguely  defined  and  elusive  quali- 
ties of  human  beings.  The  fact  that  such  measurements  have  as  yet 
been  rather  crude  and  inconclusive  is  no  reason  against  trying  to 
improve  them,  especially  now  when  the  greatest  need  of  education  is  a 
technique  and  a  terminology  that  will  make  the  results  of  experiments 
in  t(>:ichiug  intelligible   to  every  one. 

If  university  trustees,  presidents,  and  faculties  will  unite  in  insist- 
ing on  a  scientific  study  of  their  educational  work,  they  will  create 
the  conditions  needed  to  release  teaching  power  in  the  engineering 
schools.  The  professors  who  have  teaching  interest  and  ability  will 
welcome  the  opportunity  to  win  recognition  in  work  that  arouses  their 
enthusiasm  and  stirs  their  imagination  to  creative  effort  just  as  the 
professors  who  are  interested  in  natural  science  have  responded  to 
the  opportunity  to  promote  research.  This  should  not  result  in  a 
diminution  of  output  in  research,  but  in  a  decided  increase,  because 
it  tends  to  give  each  man  the  work  he  is  best  fitted  to  do,  and  therefore 
leads  ultimately  to  maximum  efficiency. 

An  understanding  of  the  spirit  of  Dr.  Mann's  study  and  the 
line  of  reasoning  which  has  led  to  his  conclusions  is  obtained 
from  the  part  of  his  report  entitled  The  Professional  Engineer. 
He  remarks  in  explanation  of  the  purpose  of  his  work: 

The  statement  that  individuality  counts  for  as  much  as  learning  for 
the  engineer,  just  as  it  does  for  the  lawyer  or  the  physician,  seems  like 
a  veritable  platitude.  Yet  because  the  engineering  schools  have  always 
made  it  their  chief  aim  to  impart  the  technical  information  needed  in 
industrial  production,  and  because  both  scientific  knowledge  and 
industrial  practice  have  grown  so  rapidly,  the  attention  of  technical 
schools  has  been  focused  chiefly  on  keeping  up  to  date  in  science  and 
practice.  The  university  emphasis  on  research  in  natural  science  has 
I  also  tended  to  magnify  the  importance  of  technique  and  to  minimize 
P  the  importance  of  personality ;  until  curricula  have  become  so  con- 
gested with  specialized  courses  that  students  generally  regard 
literature  and  sociology  as  unnecessary  chores,  to  be  endured  rather 
than  enjoyed.  Therefore  it  seemed  necessary  to  consider  the  question 
whether  this  emphasis  on  technique  is  producing  a  new  and  higher 
type   of   engineer,   or   whether   the   engineering   profession   still   stakes 


its  faith  on  the  fundamental  thesis  that  personal  character  is,  after 
all,   the  real  foundation  for  achievement. 

To  arrive  at  the  recjuirements  of  the  engineering  profession, 
circular  letters  were  sent  to  engineers  throughout  the  country, 
asking  them  what  they  deemed  the  most  important  factors  in 
determining  probable  success  or  failure  in  engineering.  The 
result  of  their  replies,  in  which  personal  qualities  were  num- 
bered seven  times  as  frequently  as  knowledge  of  engineering 
science  and  the  technique  of  practice,  was  sent  to  the  thirty 
thousand  members  of  the  four  large  engineering  societies,  and 
each  was  asked  to  number  six  groups  of  qualities  headed  respec- 
tively character,  judgment,  efficiency,  understanding  of  men, 
knowledge,  and  technique,  in  the  order  of  importance  which  he 
gave  them  in  judging  the  reasons  for  engineering  success  and  in 
sizing  up  young  men  for  employment  and  promotion.  Their 
votes  placed  the  character  group  at  the  head  of  the  list  by  a 
majority  of  94.5  per  cent,  while  technicjue  was  voted  at  the 
bottom  by  an  equally  decisive  majority. 

Thus  it  appears  that  there  is  a  keen  appreciation  of  the  im- 
portance of  the  personality  of  the  engineer.  Dr.  Mann  thinks 
that  recent  events  have  brought  out  that  need  still  more  clearly. 

Further  in  this  part  he  summarizes  the  situation  as  follows : 

The  ultimate  aim  of  engineering  education  has  always  been  and 
still  is  more  intelligent  industrial  production.  Technical  schools  were 
founded  when  industrial  evolution  had  progressed  so  far  as  to  create 
a  pressing  demand  for  men  who  knew  how  to  utilize  the  new  and 
rapidly  expanding  knowledge  of  natural  science  to  increase  and 
improve  production.  Science  was  then  little  taught  in  high  schools 
and  colleges,  so  that  both  the  public  and  the  manufacturers  were 
ignorant  of  it.  Under  these  conditions  the  obvious  need  was  for 
scientific  enlightenment ;  and  this  the  engineering  schools  were 
oi'ganized  to  supply     .     .     . 

The  schools  ,  .  .  .  have  thereby  contributed  enormously  to 
the  achievement  of  two  striking  results ;  namely,  the  extension  of 
science  instruction  into  the  school  system  generally,  and  the  develop- 
ment of  public  recognition  of  engineering  as  a  profession,  coordinate 
with  theology,  medicine,  and  law.  At  the  present  day  an  encouraging 
fraction  of  the  people  are  reasonably  intelligent  in  science,  the  worker 
in  applied  science  has  become  socially  respectable,  and  there  has  been 
developed  a  large  conception  of  the  engineering  profession.  Meanwhile 
the  methods  of  dealing  with  the  material  problems  of  industry  in  a 
scientific  way  have  been  in  a  measure  established,  while  the  more 
intricate  problems  of  organizing  and  managing  men  are  rapidly 
pressing  forward   and   demanding  engineering   treatment. 

The  net  result  is  that  the  curricula  and  methods  of  instruction  that 
were  devised  to  supply  the  intellectual  element  in  production  by 
imparting  knowledge  of  natural  science  must  be  recognized  to  meet 
the  new  industrial  demand  for  engineering  administrators  and  the 
larger  professional  demand  for  men  of  strong  personality.  The  gen- 
eral plan  of  the  proposed  reorganization  is  based  upon  an  analysis 
of  engineering  practice  into  its  three  essential  factors :  namely, 
knowledge  of  engineering  science,  skill  in  technique  of  application,  and 
judgment  in  the  appraisement  of  values  and  costs.  In  every  engineer- 
ing project  the  overlapping  claims  of  these  three  essential  factors  must 
be  harmonized  with  respect  to  the  two  fundamental  elements  of  pro- 
duction, namely,  materials  and  men.  Surely  every  engineer  should 
have  some  conception  of  the  present  conditions  and  problems  in  at 
least  the  general  aspects  of  all  these  essential  factors  and  elements. 
If  this  be  granted,  it  is  easy  for  any  school  to  discover  where  its 
curriculum  is  overloaded  and  where  it  is  deficient. 

This  analysis  also  indicates  how  the  present  organization  of  school 
work  can  be  modified  so  as  to  furnish  a  more  vital  training  for 
professional  engineers.  Thus,  with  regard  to  materials,  the  schools 
do  give  careful  instruction  in  the  laws  of  physical  science  and  in  the 
properties  and  uses  of  materials.  Students  are  taught  the  relative 
strengths  of  substances  in  the  materials  laboratory,  kinematics  teaches 
the  principles  of  gearing,  the  shapes  of  gear  teeth  are  worked  out  in 
the  drawing  room,  the  chemical  properties  are  taught  in  chemistry, 
mechanics  deals  with  the  forces  reipiired  to  overcome  inertia,  machine 
work  is  relegated  to  the  shop,  and  so  on.  But  seldom  is  all  this 
information  coordinated  in  a  single  practical  problem,  such  as  deter- 
mining whether  mild  steel,  nickel  steel,  or  iihos])hor  bronze  is  the  best 
thing  to  use  in  making  a  particular  gear  wheel ;  nor  is  the  student 
ever  asked  to  judge  what  combination  is  likely  to  produce  the  most 
valuable  result  for  the  price.  Yet  this  balancing  of  value  and  cost  is 
the  controlling  factor  in   all   intelligent   production. 

\"  adcqunti'  treatment  of  the  first  element  in  production 

involves  not  only  a  scientific  presentation  of  the  laws  of  nature  and 
the  properties  of  materials,  but  also  an  estimation  of  the  values  and 
costs  from  both  the  material  and  the  human  points  of  view.  The 
chasm  between  the  school  and  practical  life  is  due  largely  to  a  failure 
to  appreciate  this  fact.  The  introduction  of  the  study  of  values  and 
costs  in  all  their  phases  is  the  most  direct  method  by  which  the 
schools  can  bridge  this  chasm.  Such  study  is  also  one  of  the  most 
potent  means  of  liberating  creative  energy  and  of  developing  the  spirit 
of  investigation. 


REPORTS  OF  STANDING  COMMITTEES  OF  ADMINISTRATION 


THE  reports  of  Stauding  Committees  of  Administration'  of  The 
American  Society  of  Meclianical  Engineers  will  be  presented  at 
the  forthcoming  Annual  Meeting  as  an  appendix  to  the  Annual  Report 
of  the  President  of  the  Society's  activities  for  the  year.  The  reports 
are  published  below. 

Report   of   Finance  Committee 

The  Finance  Committee  reports  that  the  income  of  the  Society  for 
the  year  ending  September  30,  1918,  was  $240,086.70.  After  reserv- 
ing iflo.OOO.UO  for  obligations  undertaken  but  not  yet  completed,  the 
total  expeudilures  chargeable  to  income  were  $223,701.21,  leaving  fin 
excess  of  income  over  expenditures  of  $16,385.49. 

Based  on  a  membership  of  8720.  the  average  of  the  total  membership 
on  October  1,  1917,  and  that  on  October  1,  1918,  the  average  income 
of  the  Society  per  member  for  the  fiscal  year  just  closed  is  tabulated 
below.  The  corresponding  income  for  the  preceding  year  is  included 
for  comparison. 


Average  Income  peb  Member 

1916-17. 

Membership   Dues $14.57 

Sales — Gross   Receipts 1.90 

Advertising   8.42 

Interest  and  Discount .62 

Initiation   Fees    (one-half) .90 


$26.41 


1917-18. 

$14.06 

1.61 

9.31 

.50 

1.02 

$26.50 


One-half  of  the  initiation  fees  are  put  into  reserve  each  year,  so  that 
the  figures  given  above  represent  that  portion. 

Based  on  the  same  average  membership,  the  expenditures  of  the 
Society  per  member  for  the  fiscal  year  just  closed  are  also  given  below, 
together  with  the  corresponding  expenditures  for  the  previous  year 
for  comparison. 


Average  Expenditures  per  Member 

1916-17. 

Meetings,   Annual  and   Spring $1.39 

Publications : 

Journal    1     «Q  01 

Condensed    Catalogues /    *  ' 

Transactions    1.75 

Tear  Book    68 

11.44 

Membership  and  Increase  of  Membership     1.37 

Office    Administration 2.85 

Upkeep  of  Headquarters 32 

Employment    Bulletin 27 

Government    Employment   Work 19 

United  Engineering  Society : 

Assessment  to  U.  E.  S 85 

Library    53 

Engineering    Council — 

—  1.38 

Local    Sections 1.06 

Council  Contingencies,   Mileage 56 

Student  Branches    16 

Cost  of  Publications,  Pamphlets,  etc...     1.08 
Engineering  Committees : 

Standardization,       Research,       Boiler 

Code,  Screw  Threads,  etc 45 

Other  Activities 23 


1917-18. 
$1.41 


$7.29 

2.19 

2.22 

.79 


.55 
.46 
.42 


Total $22.75 

Additions  to  Building. 


12.49 

2.09 

3.00 

.32 

.33 

.20 


1.43 

1.59 

.52 

.07 


.93 

.28 

$25.65 


The  Budget  Appropriation  recommended  by  this  Committee  and 
approved  by  the  Council  for  the  year  1918-1919  is  as  follows,  being 
87  per  cent  of  the  estimated  income : 

Finance  Committee : 

Office    Administration     $26,100 

Occupancy  of  BuUding  and  Engineer- 
ing  Council    8,800 

Library    4300 


Membership   Committee 

Council : 

Contingencies    3,500 

Committees  not  otherwise  provided  for     9,200 

Mileage   2,500 

Employment  Bulletin    3.500 

Sections  Committee    

Increase  of  Membership  Committee! ......... 

House  Committee   


$39,700 
5,000 


18,700 

13.500 

10,000 

5,650 


'  Owing  to  the  restrictions  placed  by  the  War  Industries  Board,  Paper 
and  Pulp  Division,  on  the  use  of  paper,  only  the  reports  of  the  Standing 
Committees  of  Administration  are  being  printed  this  year. 


Meetings   Commillee    

Publication   Committee    

Research    Committee 

Students'  Committee    

Junior  and  Student  Prizes  Committee. 

Sales  Expenditures   

John  Fritz  Medal  Board  of  Award... 
Engineering  Resources  Committee... 
Public  Relations  Committee 


12,750 

117,000 

2,000 

1,000 

75 

9,500 

75 

800 

500 


Total. 


$236,250 

In  addition,  $10,000  was  aproved  by  the  Council,  to  be  taken  from 
surplus,  for  initiation  of  the  Engineering  Index. 

The  estimated  income  for  the  year  1918-19  is  $270,730. 

Appended  will  be  found  reports  of  the  accounts  of  the  Society  as 
shown  in  the  books  for  the  fiscal  year  ending  September  30,  1918. 

Death  of  Mr.    Robert   M.   Dixon 

At  a  special  meeting  of  the  Finance  Committee  of  The  American 
Society  of  Mechanical  Engineers  held  November  7,  1918,  the  fol- 
lowing resolutions  were  adopted  on  the  recent  death  of  Mr.  Robert 
M.  Dixou,  an  honored  member  of  the  Society  for  the  past  thirty 
years  and  Chairman  of  the  Finance  Committee  more  than  eight  years: 
Whereas,  it  has  pleased  an  Allwise  Providence  to  remove  from  us 
our  fellow  member  and  leader,  therefore  be  it 

Resolved,  That  in  the  death  of  Mr.  Robert  M.  Dixon,  for  ten  years 
a  member  of  the  Finance  Committee  and  for  more  than  eight  years 
its  Chairman,  the  Society  has  lost  one  of  its  most  valuable  members 
and  the  Finance  Committee  a  leader  whose  wise  counsels  and  mature 
judgment  contributed  in  a  most  conspicuous  manner  to  the  present 
sound  financial  condition  of  our  Society,  which  is  in  itself  a  most 
flattering  tribute  to  the  financial  and  executive  ability  of  the  Engi- 
neer, the  Citizen  and  lovable  companion  whose  loss  we  mourn. 

And  be  it  further  Resolved,  That  a  copy  of  these  resolutions  be 
spread  upon  the  minutes  of  this  meeting,  and  a  copy  properly  amplified 
with  historical  data  be  engrossed  for  presentation  to  Mr.  Dixon's 
family,  and  for  publication  in  The  Journal  and  Transactions  of 
the  Society. 

Respectfully  submitted, 

George  M.  Forrest,   Chairman, 
Theo.  Stebbins, 
aufred   forstaix, 
W.  E.   Symons, 

Finance  Committee. 

REPORT  OF  ACCOUNTANTS 

Finance  Committee, 

The  American  Societt  of  Mechanical  Engineers. 
Dear  Sirs  : 

In  accordance  with  your  instructions,  we  have  examined  the  books 
and  accounts  of  The  American  Society  of  Mechanical  Engineers  for 
the  twelve  months  ended  September  30,  1918. 

The  results  of  this  examination  are  set  forth  in  the  three  exhibits 
attached  hereto,  as  follows : 

Exhibit  A     Balance  Sheet,  September  30.  1918. 

Income    and    Expenses    for    the    twelve   mouths 
ended  September  30,  1918. 

Receipts     and     Disbursements     for     the    twelve 
months  ended  September  30,  1918. 
We  certify  that,  in  our  opinion,  the  accompanying  Balance  Sheet 
is  a  true  exhibit  of  its  financial  condition  as  of  September  30,  1918, 
and  that  the  attached  statements  of  Income  and  Expenses,  and  Re- 
ceipts and  Disbursements,  are  correct. 
Respectfully  submitted, 

(Signed)         Wm.  J.  Steuss  &  Co., 

Certified  Public  Accountants. 

EXHIBIT  A 

Balance  Sheet.  September  30.  1918. 


Equity    in    Society's   Building    (No.    25 

to  33  West  39th  Street) $365,846.62 

Equity  in  one-third  of  Cost  of  Land  (No. 

25  to  33  West  39th  Street) 180,000 


Exhibit  B 
Exhibit  C 


Library  Books   

Furniture   and    Fixtures. 


13,000.00 
5,000.00 
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Stores,    Including     plates    and     finished 

publications     

Trust  Fund  Investment : 

New     York     City     Sy^'s,    1954    (par 

$45,000)     39,696.81 

St.  L.,  Peoria  &  N.  W.  1st  5's,  1948 

(par   $10.000) 10.613.89 


$545,846.62 

18,000.00 
28,861.39 


December 
1918 
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Trust  Fund  Inccstment  (Vontinucd) : 

United   New    Jersey    Caual    Co.    (par 

$1,000)    $9T0.00 

Cash    in     Banks    representing    Trust 

Funds    4,789.93 

City  of  East  Orange.  Loan  Certificate. 

Liberty  Bunds    

Accounts  Receivable  : 

Members'   Dues    13,879.73 

Initiation    Foes    8,682.50 

Sales  of  Publications,  Advertising,  etc.       41,573.00 

United  Engineering  Society,  Loan 

Advance  Payments    

Cash:  In  Banks  for  General  Purposes..       23,489.14 
Petty  Cash  on  hand 500.00 


$56.070.ti3 
21,371.95 
30.000.00 


64,135.23 

15,000.00 

4,745.65 


23,989.14 


$808,020.61 


LIABILITIES 

Trust  Funds: 

Life  Membership   Fund $45,874.57 

Library   Developmint    Fund 4,902.71 

Week's  Legacy  Fund 1,957.00 

Melville   Fund    1,127.36 

Hunt   Memorial   Fund 208.99 

Juniors'  and  Students'  Prize  Fund...         2,000.00 
Total 

Dues  paid  in   advance 

Initiation  Fees  uncollected 

Replacement   Fund    

Accounts   Payable    

Unexpended  Appropriation  1917-1918.  .  .        15,780.79 
Unappropriated  Revenue   15,604.70 

Capital  Investment   551,346.62 

Surplus  and   Reserve 152,685.52 


$56 


,070.63 
,546.14 
,682.50 
,163.18 
,140.53 


$72,602.98 


31,385.49 


704,032.  J  4 
$808,020.61 


EXHIBIT  B 


I^X0ME   A.xn    Expenses  for  the  Twelve   Mo^'l'lls    Rndeii 
September  30,  1918 


INCOME 

Membership  Dues    $122,608.13 

Sales — Gross  Receipts    14,076.88 

Advertising    81,207.27 

Interest  and   Discount 4,339.17 

Initiation  Fees    17,855.25 

Total 


$240,086.7(1 


38,575.80 
5,281.49 


EXPENSES 

Finance  Committee : 

Otiicp   Administration $26,175.83 

Occupancy  Building   4,800.00 

Engineering    Council 3,999.97 

Library    3,600.00 

Membership    Committee 

Council : 

Contingencies    3,211.24 

Mileage    1,335.85 

Committee    Miscellaneous...     7,524.67 
Employment  Bulletin 2.908.69 

14,980.45 

Increase  of  Membership  Committee....       12,969.69 

House   Committee    3,935.75 

Sections   Committee    13,887.51 

Meetings  Committee   11,119.03 

Publication  Committee : 

Advertising    39,754.09 

Journal  Text    42,023.86 

Revises    289.90 

Transactions     19,357.72 

Tear  Book   6,879.56 

Engineers'  Index    606.47 

108,911.60 

Sales  Expenditures   8,968.36 

Research  Committee   258.69 

Students'  Committee 671.73 

Junior  and  Student  Prizes 48.52 

.John  Fritz  Medal 34.69 


Engineering  Resources   $1,758.75 

Public  Relations    7.91 

Unexpended   Appropriation    1916-1917..         2,291.24 

'Total   $223,701.21 

Excess  of  Income  over  Expenses $16,385.49 

EXHIBIT   C 

Receipts   and  Disbursements   foe  tue   Twelve   Montus   Ended 
September   30,   1918 

receipts 

Membership  Dues    $116,883.99 

Initiation  Fees : 35,710.50 

Membership  Dues  paid  in  advance 3.087.45 

Sales  of  Publications,  Badges,  Advertise- 

ing,  etc 90,387.35 

Interest    6,039.17 

Liberty    Bond    Account 1,603.80 

United   Engineering   Society 2,500.00 


Cash  on  hand  and  in  banks.  General  and 
Trust  Funds,  September  30,  1917...  . 


256,212.26 
36,901.15 


$293,113.41 


DISBURSEMENTS 

Disbursements    for    General    Purposes. 

Liherty  Bonds    

United   Engineering   Society 


Cash  on  hand  and  in  banks,  General  and 
Trust  Funds,  September  30,  1918 


$226,834.34 
20,000.00 
17,500.00 

264,334.34 

28,779.07 


$293,113.41 


Report  of  Committee  on  Meetings  and  Program 

As  the  financial  year  of  the  Society  does  not  correspond  with  the 
calendar  year,  it  becomes  necessary  for  this  Committee  to  consider 
two  general  meetings  in  retrospect  and  one  in  prospect,  yet  of  the  for- 
mer, only  one  was  planned  for  by  the  Committee  as  now  constituted. 

The  Annual  Meeting  held  in  December  1917  was  the  largest  in  the 
history  of  the  Society  in  point  of  registration.  The  total  number 
was  1965,  of  which  1115  were  members  and  850  guests.  The  number 
of  members  exceeded  the  registration  at  the  Annual  Meeting  of  1915 
by  88. 

Because  of  the  unsettled  conditions  due  to  the  war  activities  of  so 
many  of  our  members,  the  1917  Annual  Meeting  was  given  over  to  a 
larger  number  of  addresses  than  usual  and  to  fewer  professional 
papers.  However,  the  established  practice  of  holding  a  keynote  ses- 
sion was  followed,  the  topic  being  Service  of  the  Engineer  to  the 
Public  in  Times  of  National  Crises. 

The  Spring  Meeting  of  1917  held  in  Cincinnati  broke  all  previous 
Spring-Meeting  records  in  regard  to  attendance,  but  the  high  record 
was  again  surpassed  at  the  Worcester  meeting  of  this  year,  the  total 
registration  being  980,  of  which  number  472  were  members  and  514 
guests.  These  numbers  compare  with  868,  410  and  458  respectively, 
the  record  at  Cincinnati. 

These  increasing  numbers  in  attendance  at  our  meetings  are  signifi- 
cant of  the  broader  field  of  activity  that  our  Society  is  entering. 

The  situation  brought  about  by  the  few  papers  offered  for  the 
Annual  Meeting  of  1917  existed  at  the  time  of  the  Spring  Meeting 
of  this  year.  But  during  the  past  few  months  a  decided  change  has 
taken  place  in  this  particular.  At  the  September  meeting  of  your 
Committee  not  only  was  there  a  prospect  of  many  more  professional 
papers  than  can  be  presented  in  December,  but  nearly  enough  papers 
were  ready  for  final  approval  at  that  time.  It  is  possible  that  this 
change  is  an  evidence  of  the  stimulating  effect  of  the  war,  which  we 
are  told  has  had  a  remarkable  influence  upon  British  engineering 
literature. 

Some  Features  of  the  39th  Annual  Meeting 

Four  features  of  the  forthcoming  December  meeting  deserve  men- 
tion. A  year  ago  an  innovation  was  introduced  into  the  program  by 
providing  for  a  luncheon  at  which  time  an  address  was  given  by  Pro- 
fessor Dexter  S.  Kimball.  A  similar  luncheon  is  planned  for  the  forth- 
coming Annual  Meeting,  and  at  the  request  of  the  newly  appointed 
Committee  on  Aims  and  Organization,  that  Committee  has  been  given 
the  privilege  of  providing  the  speaker  and  selecting  the  topic  of  his 
address. 

The  keynote  session  will  have  for  its  general  theme  Engineering 
of  Man  Power. 

A  joint  session  with  the  Society  of  Refrigerating  Engineers  has 
been  scheduled.  A  part  of  the  professional  papers  will  be  supplied 
by  each  society.  Tour  Committee  has  been  very  willing  to  enter  into 
this  arrangement,  which  is  in  keeping  with  the  Society's  general  policy 

>  Note  :  The  Item  of  total  expenses  Includes  $1-3,000  not  vet  paid,  to 
complete  work  already  in  process  nnd  chargeable  to  this  year's  activities. 
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of  maintaining  close  cooperation  with  other  engineering  organizations. 
The  fourth  feature  for  the  Annual  Meeting  that  should  be  mentioned 
here  is  the  giving  of  a  prominent  place  on  the  program  to  the  Com- 
mittee on  Aims  and  Organization,  namely,  that  period  of  the  session 
on  AVednesday  morning  immediately  following  the  regular  business 
meeting  of  the  Society. 

Work  of  the  Sub-Committees 

The  work  of  the  sub-committees  of  the  Committee  on  Meetings  and 
Program  has,  in  the  main,  been  exceedingly  satisfactory.  Without 
seeming  to  single  out  any  one  of  these  before  another,  it  is  a  pleasure 
to  acknowledge  the  unbroken  record  of  successful  sessions  planned  for 
by  the  Textile  Sub-Committee  under  the  chairmanship  of  Mr.  Charles 
T.  Plunkett. 

The  activities  of  the  Sub-Committee  on  Protection  of  Industrial 
Workers  having  assumed  more  of  the  character  of  a  special  commit- 
tee, the  Committee  recommended  to  the  Council  that  the  status  of  this 
committee  be  changed  to  that  of  a  special  committee.  The  recom- 
mendation was  accepted. 

The  Committee  favors  a  policy  of  appointing  temporary  sub-commit- 
tees to  investigate  specific  matters  and  assist  in  preparing  special 
parts  of  the  program  of  the  meetings.  However,  it  has  not  had  oppor- 
tunity to  put  this  plan  into  full  effect. 

ACKNOWLEDGMEXT 

To  an  increasing  degree  during  the  past  year  the  Committee  has 
submitted  professional  papers  to  members  of  the  Society  who  are 
especially  conversant  with  the  topics  discussed,  in  order  to  have  their 
opinions  when  the  i)ai)ers  were  considered  for  final  disposition.  It  is 
a  pleasure  to  acknowledge  the  uniform  cordial  cooperation  that  all 
of  these  requests  for  assistance  and  advice  have  evoked. 
Respectfully  submitted, 

L.    P.    AXFORD,    Chairman, 
.TOHN   W.    Upp. 
Dexter   S.    Kimball, 
A.  L.  De  Leeu\v, 
William;  G.  Stabkweatheb, 
Meetings  and  Program  Commitiec. 

Report  of  Publication   and  Papers  Committee 

The  chief  develoi)ment  of  the  Society's  publications  during  the  past 
.year  has  been  the  establishment:  in  The  .Ioubnal  of  a  comprehensive 
indexing  of  engineering  periodical  literature  with  particular  reference 
to  mechanical  engineering  subjects.  This  feature  is  one  that  has  been 
consistently  advocated  by  the  Committee  for  many  years  and  in  fact 
was  first  proposed  by  the  original  committee  appointed  by  the  Council 
to  report  upon  the  establishment  of  The  .Journal.  The  actual  accom- 
plishment of  the  index  feature  has  only  awaited  the  time  when  it  was 
felt  by  the  Council  that  the  Society  was  in  a  position  to  undertake  it. 

Coincident  with  this  development,  there  has  been  uuder  considera- 
tion an  offer  by  the  publisher  of  Industrial  Management  to  sell  its 
long-established  Engineering  Index,  the  purchase  of  which  the  Publica- 
tion Committee  now  recomends  to  the  Council.  It  is  believed  by  the 
Committee  that  the  indexing  of  engineering  articles  can  best  be  accom- 
plished by  a  professional  organization,  such  as  ours,  through  the  facil- 
ities afforded  by  our  magnificent  library,  which  regularly  receives 
over  1000  periodicals  from  all  parts  of  the  world.  The  purchase  of 
the  Index  would  bring  to  The  Joubxal  the  prestige,  name  and  other 
rights  and  privileges  of  what  has  been  regarded  as  the  leading  index 
in  the  field,  and  establish  this  as  a  Society  activity  on  a  secure  and 
non-competitive  basis. 

The  addition  of  the  index  feature  to  The  Journal  brings  this 
publication  to  as  large  a  size  as  can  advantageously  be  handled  in 
monthly  issues.  Further  increases  to  make  The  Joubnal  more 
valuable  to  the  profession  will  necessitate  more  frequent  publication. 
Such  development,  however,  must  obviously  be  left  until  industrial 
conditions  return  to  nonnal. 

In  compliance  with  the  wi.shes  of  the  War  Industries  Board  that 
the  tonnage  of  paper  required  for  periodicals  be  curtailed.  The  Jour- 
nal will  for  the  present  use  a  larger  type  page  with  more  closely 
spaced    type. 

The  annual  volume  of  Transactions  has  been  issued  as  tisual  with 
no  material  change,  except  that  the  subject  matter  has  been  influenced 
b.v  the  engineering  woi-k  which  so  many  of  our  members  are  doing  in 
connection  with  the  war. 

There  has  been  a  considerable  gain  in  the  size  and  comprehensive- 
ness of  the  annual  volume  of  Condensed  Catalogues  for  the  current 
,vear.  Four  hundred  and  fifteen  firms,  including  a  majority  of  the  lead- 
ing manufacturers  in  their  respective  lines,  are  represented  in  its 
pages  of  catalogue  data.  The  directory  section  has  been  extended  and 
improved  and  to  the  mechanical  engineering  data  section  there  has 
been  added  a  subject  list  of  Transactions  papers,  beginning  with  the 
first  volume  issued  in  ISSO.  The  compiling  and  printing  of  this  list 
was  considered  desirable,  because  the  Society  has  not  yet  been  able 
to  issue  the  comprehensive  index  to  Transactions  which  the  Committ.-e 
has  several  times  recommended  and  for  which  the  preparation  of  the 
index  cards  was  completed  two  years  ago.  It  is  strongly  urged  by  the 
Committee  that  this  index  be  issued  as  soon   as  conditions  allow. 


At  the  last  Spring  Meeting,  certain  changes  in  the  Constitution  of 
the  Society  were  effected,  one  of  which  designates  this  Committee 
as  the  '■  Publication  and  Papers  Committee."  In  this  connection,  ;t 
is  interesting  to  note  that  the  Publication  Committee  was  originally 
responsible  for  the  approval  of  the  papers  which  were  to  be  presented 
at  the  Society's  meetings,  and  printed  in  its  Transactions.  In  1904, 
the  Committee  on  Meetings  was  organized  to  relieve  the  Publication 
Committee  of  certain  of  its  burdens  in  respect  to  meetings,  and  since 
then  the  main  function  of  the  Publication  Committee  has  been  to 
pass  upon  papers  referred  to  it  by  the  Committee  on  Meetings  and 
more  lately  also  by  the  Local  Sections  Committees  for  use  in  the 
Society's  publications.  The  Publication  Committee  has  taken  no 
initiative  in  procuring  papers. 

The  obvious  intent  of  the  constitutional  change  is  to  express  the 
desirability  of  the  Publication  and  Papers  Committee  taking  up  <:he 
solicitation  of  papers  and  contributions  for  the  publications.  The 
Committee  respectfully  requests  that  By-Laws  be  formulated  with 
respect  to  this  function  and  expressing  a  clear  policy  for  the  handling 
of  papers  both  for  general  and  Sections  meetings  and  for  publications. 

The  past  year  has  been  most  successful  financially,  the  gross  income 
from  advertising  having  exceeded  $81,000.  The  financial  statement 
covering  the  Committee's  activities  will  be  found  in  the  report  of  the 
Finance  Committee. 

Respectfully  submitted, 

George  A.  Orrok,   Chairman. 

J.  W.  Roe, 

H.    H.    Esselstyn, 

George  J.  Foran, 

Ralph   E.   Flanders, 

I'uhUcation  Committee. 


Report  of  the  Membership  Committee 

The  Membership  Committee  held  twenty-four  meetings  during  the 
year  1017-1918,  as  against  nine  during  fiscal  year  191G-17. 

The  number  of  applications  considered  in  the  transaction  of  its 
work  and  a  summary  showing  the  action  taken  follow : 

Applications  pending  October  1,  1917 S6.3 

Applications   received  during   the  fiscal  year 1901 

Total 2764 

The  following  action  was  taken  on  these  applications: 

Recommended   for   membership 1769 

Recommended  for  membership    (special  cases) 36 

Deferred  indefinitely   20 

Deferred     42 

Denied  promotion    13 

Remission    8 

In  regtdar  course  of  procedure 844 

Foreign  deferred  for  period  of  war 32 

Total 2764 

Reinstatements   and   reconsiderations   pending 30 

Those  recommended  for  membership  were  divided  into  the  follow- 
ing grades : 

Members    486 

Promotion   to  Member 60 

Associates    : . .  104 

Promotion   to  Associate 2 

Associate-Members    575 

Promotion    to    Associate-Member 64 

Juniors    478 

Total 1769 

The  Membership  Committee  has  been  most  careful  in  the  scrutiny 
of  applications  and  no  names  of  candidates  have  been  recommended 
to  the  Council  unless  they  are  citizens  of  the  United  States  or  of 
one  of  the  Allies.  Action  on  application  from  foreigners  has  been 
deferred  until  the  conclusion  of  hostilities. 
Respectfully  submitted. 

Hosea  Webster,  Chairman. 
S.  D.  Collett, 
Frederick  A.  Waldron, 

W.    S.    TiMMIS, 

R.  F.  Jacobus. 

Memhership  Committee. 


Report  of  Committee  on  Local  Sections 

At  the  Spring  Meeting  of  the  Society  in  Worcester,  May,  1918,  a 
Constitutional  Amendment  was  passed  which  changed  the  status  of 
the  Committee  on  Local  Sections  from  a  Special  Committee  to  a 
Standing  Committee  of  Administration  and  to  one  of  the  six  Funda- 
mental Committees  of  the  Organization  of  the  Society. 

Your  Committee  has  held  the  following  meetings  during  the  year : 


December 
1918 
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Date  Place 

October  11,  1917 Pbiladelpbia 

Novembei-  28,  1917 Pbiladelpbia 

January   8,    1918 New  York 

February    11,    1918 New  York 

Marcb  IL',  1918 New  York 

April  15,  1918 New  York 

May  13,  1918 New  York 

July  IS,  1918 New  York 

August  28,  1918 Philadelphia 

By-Laws  Governing  Sections 

At  its  October  meeting  the  Committee  reviewed  the  fiual  revision 
of  the  proposed  By-Laws  governing  Local  Sections  and  recommended 
them  to  the  Council  for  adoption.  They  were  subsequently  adopted 
and  now  appear  as  B-48  and  B-49  in  the  By-Laws. 

These  By-Laws  have  since  been  published  in  The  Joubnal  and 
the  following  Sections  have  now  adopted  constitutions  and  by-laws 
in  conformity  with  them :  New  I'ork,  Indianapolis,  Minnesota  and 
Birmingham. 

Sections  Meetings 

During  the  active  season,  upwards  of  120  meetings  were  held  by 
the  various  Local  Sections.  At  a  large  proportion  of  these  the 
speakers  discussed  subjects  of  interest  in  the  winning  of  the  war. 

Finances 

The  Committee  on  Local  Sections  was  apportioned  a  sum  of 
$10,750  for  its  year's  expenses,  and  this  the  Council  augmented  in 
May  1018  by  an  additional  grant  of  !f3,500.  The  total  expenditure.^ 
for  the  year  amount  to  $13,887.51. 

New  Sections 

At  its  October  1917  meeting  your  Committee  received  a  petiticm 
for  the  establishment  of  a  section  for  the  State  of  Connecticut  with 
branches  at  Bridgeport,  Hartford.  Meriden,  New  Haven  and  Water- 
bury,  the  New  Haven  Section  being  merged  in  the  new  State  Section 
and  becoming  a  branch  of  it,  a  type  of  Section  developed  in  coopera- 
tion between  the  Connecticut  members  and  your  Committee.  The 
petition  was  referred  to  the  Council,  which  approved  it. 

At  its  August  1918  meeting  your  Committee  received  a  petition 
from  Cleveland,  Ohio,  and  this  was  referred  to  the  Council,  which 
approved  it. 

At  this  time  local  Sections  are  in  process  of  formation,  notably  at 
Pittsburgh,  Washington,  etc. 

Your  Committee  is  continually  endeavoring  to  carry  the  Local 
Sections  idea  into  territories  which  are  strong  in  membership  and 
in  activities,  and  with  that  object  in  view  is  watching  its  opportunity 
to  spread  the  gospel  of  organization  in  all  centers  of  the  country  not 
now  included  in  the  already  organized  Local  Sections  of  the  Society. 

COOPEUATION   OF   SECTIONS   COMMITTEE   WITH   OTHEB   COMMITTEES 

In  cooperation  with  the  Publications  and  Papers  Committee  of 
the  Society  your  Committee  recommended  to  the  Local  Executive 
Committees  the  appointment  of  Local  Papers  Committees.  The  pur- 
pose of  these  committees  is  to  secure  papers  for  presentation  at  the 
meetings  of  the  sections  and  for  forwarding  to  the  Publication  and 
Papers  Committee  for  possible  publication  in  The  Jouknal  and  for 
presentation  at  General  Meetings  and  inclusion  in  Transactions. 

Similarly  in  cooperation  with  the  Research  Committee,  your  Com- 
mittee recommended  to  the  Local  Executive  Committee  appointment 
of  sub-committees  on  Research  to  ascertain  what  researches  were 
being  carried  on  or  contemplated  in  the  industrial  laboratories  and 
in  the  institutional  laboi-atories  in  the  territory  of  the  Sections.  ■ 

To  date  a  number  of  the  Sections  have  appointed  sub-committees 
for  both  these  purposes. 

In  cooperation  with  the  Membership  Committee  your  Committee 
is  considering  ways  and  means  of  fostering  relations  with  local  so- 
cieties by  means  of  some  plan  of  joint  membership  in  the  National 
Society  and  the  Local  Society.  The  petition  received  from  the  Cleve- 
land Section  especially  asked  this  Society  to  see  what  could  be  done 
to  provide  such  joint  memberships,  and  in  accepting  this  petition  the 
Council  obligated  itself  to  consider  a  practical  plan. 

In  cooperation  with  the  Meetings  Committee  your  Committee  ar- 
ranged for  a  Session  at  the  Annual  Meeting  in  December,  1917,  to 
be  conducted  by  the  Committee  on  Local  Sections.  Unfortunately, 
however,  the  program  of  the  meeting  was  so  full  that  very  little 
time  could  be  given  to  this  innovation  and  it  resolved  itself  into  a 
conference  of  the  Local  Sections  delegates. 

Visits  by  the  Committee  and  by  Officers  to  the  Sections 

Beginning  October  21,  1917,  your  Committee  visited  the  Sections 
at  St.  Louis.  Milwaukee.  Chicago  and  Detroit.  The  November.  1917. 
meeting  of  the  Committee  was  followed  by  a  vi.sit  to  the  Philadelphia 
Section.  An  invitation  to  visit  Birmingham  was  received  with  thanks 
and.  the  Committee  hopes  to  take  advantage  of  this  within  the  near 
future. 


It  was  suggested  that  il  would  be  well  to  develop  a  scheme  to  take 
care  of  visits  by  ofhcers  to.  the  Sections  by  arranging  visits  to  those 
Sections  located  in  the  part  of  the  country  in  which  the  officers  re- 
side. 

Nominating  Committee 

In  accordance  with  a  suggestion  received  from  President  Main, 
your  Committee  bad  a  report  prepared  on  the  various  methods  In 
vogue  with  other  engineering  societies  of  selecting  nominees  for 
elective  olliccs,  and  it  devised  a  plan  of  placing  the  selection  of  the 
Nominating  Committee  into  the  hands  of  the  membership  by  having 
it  consist  of  delegates  elected  by  the  Sections.  This  plan  was  out- 
lined in  a  report  submitted  to  you  by  your  Committee.  The  Council 
referred  this  matter  to  the  Committee  on  Constitution  and  By-Laws, 
which  proposed  an  amendment  to  the  Constitution  so  as  to  provide 
for  the  election  of  said  Nominating  Committee  by  the  Society  mem- 
bership in  place  of  the  present  practice,  leaving  the  formulation  of 
all  details  in  connection  with  this  election  to  the  by-laws  which  it 
will  submit  presently  to  provide  for  the  selection  of  the  Nominating 
Committee  through  the  machinery  of  the  Sections. 


Conferences  of  Delegates 


An  important  conference  of  delegates  of  the 
New  York,  December,  1917,  in  connection  with 
and    this    was    reported    in    full    in  the  Januar 
Journal. 

Delegates  were  present  from  Atlanta,  Baltimo 
ton,  Buffalo,  Chicago,  Cincinnati.  Connecticut, 
Milwaukee,  Minnesota.  New  Orleans,  New  York 
dence,  St.  Louis,  San  Francisco  and  Worcester. 

A  conference  of  delegates  was  also  held  in 
Spring  Meeting  at  Worcester.  June,  1918.  and 
Journal. 

Joint  Meetings 


Sections  was  held  in 
the  Annual  Meeting, 
y  1918  issue  of  The 

re,  Birmingham.  Bos- 
Erie.  Indianapolis, 
Philadelphia,  Provi- 

connection  with  the 
reported   in   the  July 


During  the  Summer  plans  were  laid  to  hold  a  joint  meeting  of 
the  Mid-Western  Sections  in  the  Fall  in  some  Mid-Western  city. 
In  cooperation  with  the  several  Local  Committees  of  these  Sections 
the  meeting  was  assigned  to  Indianapolis  and  the  date  fixed  as  Octo- 
ber 25  and  26.  The  Council  decided  to  meet  in  Indianapolis  at  the 
same  time  also  and  at  the  moment  of  writing  this  report  the  program 
of  said  joint  meeting  is  almost   completed.' 

Your  Committee  hopes  that  this  will  prove  to  be  the  inauguration 
of  a  series  of  joint  T^ocal  Section  meetings. 

coiiperation  with  sections  of  other  societies  and  with  local 

Societies 

In  San  Francisco  there  has  been  formed  the  Joint  Council  of  Sec- 
tions of  the  National  Societies  and  the  San  Francisco  Section  of 
our  Society  participated  in  this  movement.  The  purposes  of  the  new 
organiation  have  been  published  in  the  technical  press. 

In  Cleveland  our  new  Section  has  been  formed  as  the  Mechanical 
Section  of  the  Cleveland  Engineering  Society.  This  opens  up  a  new 
field  of  cooperation  between  our  Societies  and  local  organizations  and 
we  look  forward  with  open  but  conservative  minds  to  the  development 
of  the  Cleveland  plan. 

In  many  of  the  centers  we  have  continued  our  cooperative  plan 
as  before.  For  example,  in  New  Orleans  we  have  cooperated  ef- 
fectively with  the  Louisiana  Society :  in  Philadelphia  we  have  con- 
tinued our  plan  of  cooperation  with  the  Engineers'  Club;  in  Chicago 
several  joint  meetings  have  been  held  under  the  auspices  of  the 
Western  Society  of  Engineers,  etc. 

War  Industries  Readjustjient  Committee 

President  Main  utilized  the  machinery  of  the  Local  Sections  or- 
ganization in  appointing  representatives  of  the  Society's  Committee 
on  Readjustment  of  War  Industries  to  cooperate  with  the  Regional 
Committees  of  the  Resources  and  Conversion  Section  of  the  War 
Industries  Board.     This  Committee  is  issuing  its  own   report. 

Acknowledgment 

The  Committee  desires  to  express  its  sincere  appreciation  of  the 
cooperation  of  all  the  Local  Committees  and  recommends  that  the 
thanks  of  the  Council  be  extended  to  them  for  their  efforts  in  further- 
ing this  important  activity  of  the  Society. 

We  also  desire  to  record  our  special  appreciation  of  the  untiring 
energy  and  help  which  the  Society's  staff  has  at  all  times  given  to 
the  Sections  and  our  Comniitlcc. 

Since  the  formation  of  our  Committee  four  years  ago.  Mr.  Ernest 
Hartford  has  acted  as  its  Secretary  and  most  acceptable  have  been  his 
services ;  although  we  regret  his  withdrawal  from  these  duties,  we  are 


'  The  meeting  was  later  postponed  indefiuUely  on  account   of  the  epi- 
demic of  Spanish  influenza. 
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glad  thut  our  goveinmeut  will  have  the  advantage  of  his  efficieut  help. 
Respectfully   submitted, 

D.  ROBEBT  Yabnall,  C'hiiiniiaii. 
Louis  C.  MARBURt;, 
Walter  Rautenstrauch. 
Chas.  Rdss  Richards, 
H.  B.  Sargent, 

Local  Sections  Committee. 

Report  of  the    Committee    on    Constitution   and 
By-Laws 

The  Committee  records  with  sincere  regret  the  death  on  May  14, 
191S,  of  its  Chairman. 

At  its  meeting  on  May  24  the  Committee  approved  the  following 
resolution  : 

The  Committee  on  Constitution  and  By-Laws  of  the  Ameri- 
can Society  of  Mechanical  Engineers  in  parting  with  its  Chair- 
man, Frederick  Kemseu  Hutton,  realizes  the  great  loss  which 
it  has  sustained. 

The  Committee  will  greatly  miss  his  wise  counsel,  his  broad 
vision,  his  high  ideals,  his  genial  bearing  and  friendship. 

The  Committee  desires  to  extend  to  his  wife  and  family  its 
very  sincere  sympathy  in  their  great  affliction. 
The  Council,  at  its  meeting  on  October  12,  1917,  referred  to  this 
Committee  the  question  of  the  remission  of  the  dues  of  members 
who  entered  the  service  of  the  United  States  for  the  war  with  Ger- 
many and  aLso  the  question  of  the  remission  of  the  dues  of  persons 
who  had  been  members  of  the  Society  for  many  years,  with  the  view 
of  amending  By-Law  16. 

The  Committee,  after  careful  consideration  of  the  question,  pre- 
sented the  following  as  a  substitute  for  By-Law  16  at  the  meeting 
of  the  Council  on  November  16,  1917 : 

B  16a.  The  Council  may  in  its  discretion  restore  to  member- 
ship any  person  ''-  ^ed  from  the  roUs  for  non-payment  of  dues, 
or  otherwise,  u.  ■  ch  terms  and  conditions  as  it  may  at  the 
time  deem  best  for  ._o  interests  of  the  Society. 
B  16b.  The  Council  may  in  its  discretion  remit  the  dues  of 
any  member  of  the  Society  in  any  grade  who  is  engaged  in 
military  or  other  patriotic  service  of  the  United  States  during 
the  continuance  of  the  war  conditions  and  for  a  period  there- 
after. 

B  16c.  The  Council  shall  permanently  exempt  from  dues  any 
member  of  the  Society  who  has  paid  dues  for  thirty-five  years 
or  who  shall  have  reached  the  age  of  seventy  years  after  having 
paid  dues  for  thirty  years. 
This  substitute  was  approved  by  the  Council  at  its  meeting  on 
January  18,  1918,  and  went  into  immediate  effect. 

At  the  same  meeting  the  Council  approved  a  recommendation  of 
the  Membership  Committee  as  follows : 

Voted,  That  the  members  who  have  honored  the  Society  by 
entering  the  military  service  of  the  United  States  receive  all 
privileges  of  their  membership,  and,  upon  request,  may  have 
current  dues  remitted. 


The  Council  at  its  meeting  on  February  15,  1918,  referred  to  this 
Committee  an  elaborate  report  of  the  Committee  on  Local  Section, 
under  date  of  February  11,  on  the  Selection  of  Officers  and  Appoint- 
ment of  Nominating  Committees. 

This  Committee  gave  very  careful  consideration  to  the  whole  sub- 
ject and  submitted  to  the  Council  at  its  meeting  in  Philadelphia  on 
April  23,  1918,  propo.sed  amendments  to  sections  47  and  48  of  the 
Constitution  by  which  the  Nominating  Committee  would  be  taken 
out  of  the  list  of  Committees  to  be  appointed  by  the  President,  and 
proposing  a  new  form  of  C  48  to  read  as  follows : 

C  48.  There  shall  be  one  or  more  Committees  to  nominate  can- 
didates for  the  elective  offices  of  the  Society,  as  the  By-Laws 
shall  provide. 

The  Committee  took  the  position  that  the  Constitution  should 
only  provide  for  the  fundamental  establishment  of  Nominating  Com- 
mittees and  that  the  details  of  the  number  of  Committees,  the  number 
of  members  on  each  Committee,  their  tenure  of  office  and  the  mode 
of  their  election  should  be  provided  for  in  the  By-Laws,  where  they 
could  be  changed  as  conditions  changed.  The  Council  did  not  ap- 
prove of  the  recommendation  of  this  Committee  and  referred  the 
matter  back  to  the  Committee. 

This  Committee  again  took  the  whole  subject  into  consideration 
and  submitted  a  report  to  the  Council  at  its  meeting  in  Worcester, 
Mass..  on  June  4,  1918. 

This  Committee  proposed  that  C  47  be  amended  by  striking  out 
the  words  "  A  Nominating  Committee  appointed  by  the  President  " 
and  amending  C  48  so  as  to  read  as  follows : 

Nominating  Committees 

C  48.  There  shall  be  a  Nominating  Committee  whose  duty  shall 
be  to  select  candidates  for  the  elective  offices  to  be  filled  at  each 
election.  This  Committee  shall  be  elected  by  the  voting  member- 
ship of  the  Society. 

Other   Nominating   Committees   having   the   same   power   may 
be  constituted  by  the  voting  membership. 

The  number  of  members,  the  election,  organization  and  proce- 
dure of  all  Nominating  Committees  shall  be  as  the  By-Laws  shall 
provide. 
These  proposed  amendments  to  C  47  and  C  48  were  approved  at 
the  same  meeting  by  the  Council  after  amending  the  proposed  C  48 
by   inserting   the   word    "'  annually "   after   "  elected "    in    the   second 
sentence. 

These  proposed  amendments  as  amended  by  the  Council  were  sent 
out  in  printed  form  to  the  membership  as  provided  in  C  57.  by  being 
published  in  the  .Inly  issue  of  The  Joitrnal,  page  53.  This  matter 
will  come  up  for  discussion  at  the  Annual  Meeting  in  December 
next. 

Respectfully  submitted, 

Jesse   M.    Smith,    Chairman. 
Ira  H.  Woolson, 
James  E.  Sague, 
George  M.  Basford, 
D.  Robert  Yarnaix. 
Constitution  and  By-Laws  Committee. 


AMONG  THE  LOCAL  SECTIONS 


THE  Annual  Report  of  the  Committee  on  Local  Sections 
for  the  fiscal  year  ending  September  30,  1918,  is  printed 
elsewhere  in  this  issue.  The  report  covers  the  subjects  of 
by-laws,  meetings,  finances,  new  Sections,  cooperation  of  Sec- 
tions Committee  with  other  committees,  visits  to  the  sections  by 
officers,  the  selecting  of  the  Nominating  Committee,  conferences 
of  delegates,  joint  meetings,  and  cooperation  with  sections  of 
other  societies  and  local  societies. 

The  report  discloses  that  alter  only  four  years  of  operation  the 
Committee  on  Local  Sections  has  succeeded  in  establishing  its 
work  on  the  basis  of  intimate  cooperation  with  the  other  com- 
mittees of  the  Society,  which  the  Committee  thinks  is  just  as 
essential  as  developing  its  own  field  of  activities  individually. 

The  relations  of  the  Committee  with  the  proposed  Constitution 
and  By-Laws  changes  are,  in  the  matter  of  selection  of  the  Nomi- 
nating Committee,  quite  a  fundamental  change  in  the  government 
of  the  Society,  have  been  most  satisfactory,  and  the  Committee 
on  Local  Sections  is  justly  proud  in  having  taken  part  in  the 
democratization  of  the  Society  by  placing  the  power  of  appoint- 
ing the  regular  Nominating  Committee  in  the  hands  of  the  voting 
membership. 

Members  might  be  interested  to  know  to  just  what  extent  the 
Committee  on  Local  Sections  carries  out  this  plank  of  committee 
cooperation  in  its  platform.  At  each  of  its  meetings  (as  the 
annual   report   shows,   frequent   meetings   were   held   during  the 


past  year)  the  committee  sits  down  to  a  regular  order  of  busi- 
ness, of  which  the  following  is  a  schedule: 

Order  of  Business 

1  Reading  the  minutes  of  the  previous  meeting. 

2  Statement  of  condition  of  finances  : 

(a)  Main  committee 

(b)  Local  committees 

3  Sections'  Officers : 

(a)  Recording  of  new  officers  of  local  committees 

(b)  Confirmation  of  changes  in  local  committees 

4  Actions  of  Council  and  committees   affecting  Local   Sections 

Committee : 

(a)  Council 

(b)  Meetings  and  Program  Committee 

(c)  Publication   and   Papers  Committee    (Sections'   Sub- 
Committees  on  Papers) 

(d)  Research   Committee    (Sections'   Sub-Committees  on 
Research) 

(e)  Employment  Department 

(f)  Membership  Committee 

(g)  Increase  of  Membership  Committee 
(h)   Constitution  and  By-Laws'  Committee. 

5  Sections'  By-Laws,  Rules  and  Records : 

(a)  Proposed  amendments  to  By-Laws 

(b)  Progress  of  adoption  of  By-Laws 

(c)  Record  books. 

6  Report  of  Sections  organization  development : 

(a)    Important  developments  in  existing  Sections  centers 
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(b)  Developments  in  connection  with   Sections  petitions 
received 

(c)  Requests  for  Sections,  and  developments  in  centers 
where  Sections  are  desirable. 

7  Sections    cooperation    with    local    organizations   o£   other    so- 

cieties and  with  local  societies. 

8  Reports  and   requests   from   Local   Committees. 

9  Relations  with  Publication  Committee : 

(a)  Technical  Section  of  Journal. 

(b)  Society  Affairs  Section  of  Journal 

10  Deferred  Business. 

11  New  Business. 

12  Adjournment. 

A  glance  at  this  order  of  business  will  show  that  it  aims  to 
cover  not  only  the  usual  duties  of  such  a  cooperative  committee  as 
the  Committee  on  Local  Sections,  but  also  to  emphasize  that  this 
committee  is  subject  at  all  times  to  the  direction  of  the  Council, 
and  is  but  one  factor  in  the  organization  of  the  Society. 

In  other  words,  the  broad  plan  on  which  the  Committee  on 
Local  Sections  works  is  that  while  there  is  streng-th  in  an  organi- 
zation of  committees  assigned  to  definite  tasks,  the  closest  inter- 
committee  relations  are  at  the  same  time  necessary  for  cohesion 
and  for  the  development  of  a  coordinate  will. 

The  Committee  on  Local  Sections  urges  all  Section  executive 
staffs  to  place  before  it  their  real  problems  and  constructive  criti- 
cisms; for  through  such  an  interchange  of  ideas  are  Society  and 
professional  unity  and  progress  assured. 

Section  Meetings 

ATLANTA    SECTION 

The  members  of  the  Atlanta  Section  were  entertained  at  dinner  b.v 
the  Chairman  of  the  Executive  Committee  of  the  Section,  Mr.  Robert 
Gregg,  at  the  Druid  Hills  Golf  Club,  October  17.  After  the  dinner  a 
paper  was  presented  b.v  E.  L.  Brooks,  Associate  Member.  Am.Soc. 
M.B.,  on  the  subject  Uniform  Boiler  Code. 

The  speech  was  followed  b.v  a  discussion  on  the  advantage  of  hav- 
ing the  A.S.M.E.  Boiler  Code  adopted  by  the  State  of  Georgia,  and 
a  motion  was  carried  instructing  the  Chair  to  appoint  a  committee  of 
four  members  to  draft  the  proper  bill  to  be  presented  to  the  next 
legislature.  William  J.  Neville, 

Secretary. 

BIRMINGHAM    SECTION 

On  November  20,  its  anniversary  day,  the  members  of  the  Birming- 
ham Section  met  for  dinner  in  the  rooms  of  the  Civic  Association. 
The  dinner  was  followed  by  a  general,  informal  discussion. 

James  W.  Moobe, 

Secretary. 

BOSTON    SECTION 

Mr.  A.  Douglas  Wardrop,  Managing  Editor  of  Aerial  Age,  deliv- 
ered a  lecture  before  the  members  of  the  Boston  Section  on  Saturday 
evening,  November  9,  the  subject  being  his  recent  trip  to  France,  and 
experiences  on  the  fighting  line. 

The  Section  is  now  planning  a  meeting  on  the  timely  subject  of 
Reconstruction. 

The  report  of  the  October  17  meeting  given  in  the  last  issue  of 
The  Journal  was  incorrect.  The  meeting  was  held  on  October  2!). 
and  the  speakers  were  F.  P.  Fish  of  the  General  Electric  Company, 
who  spoke  on  the  Elements  of  the  Labor  Problem.  Mr.  Fish  gave  a 
general  resume  of  the  development  of  the  labor  situation  both  in  this 
country  and  in  England  during  the  last  few  years.  He  pointed  out 
the  strength  and  also  the  weakness  of  the  organized  labor  movement, 
and  suggested  ways  in  which  the  engineers  could  cooperate  to  allevi- 
ate some  of  the  weakness. 

Mr.  W.  E.  Freeland.  of  the  Winchester  Repeating  Arms  Co..  pre- 
sented a  paper  entitled  Government  Activity  Toward  the  Solution  of 
the  Lalior  Problem.  He  dealt  specifically  with  the  Bridgeport  case, 
summarizing  the  work  of  the  National  War  Labor  Board  there,  and 
comparing  the  award  made  by  this  Board  with  the  actual  rulings  yf 
the  examiner  appointed  by  the  Board. 

Mr.  Perry  described  the  plan  under  which  the  Emergency  Fleet  Cor- 
poration was  adjusting  labor  difficulties  by  means  of  shop  committees. 

William  G.  Stark weatuer, 
Secretary. 

BUFFALO   SECTION 

The  A.S.M.E.   Section  of  the   Engineering  Society  of  Buffalo  eon 
ducted  the  meeting  on  November  27.     The  address  of  the  evening  was 
delivered  bv  C.  H.  Bierbaum.  on  the  subject  of  Bearings. 

W.  W.  Boyd, 
Secretary. 


CHICAGO    SECTION 

A  joint  meeting  of  the  Chicago  Section  of  the  A.S.M.E.  and 
A.l.E.E.  with  the  Western  Society  of  Engineers  was  held  in  the 
rooms  of  the  Western  Society  on  Tuesday,  November  12.  The  sub- 
ject was  Industrial  Lighting  and  the  War,  and  Professor  C.  E. 
Clewell,  of  the  University  of  Pennsylvania,  delivered  an  address, 
illustrated  by  lantern  slides. 

A  joint  meeting  of  the  War  Committee  of  Technical  Societies  of 
Chicago  was  held  on  November  25  in  the  rooms  of  the  Western  Society 
of  Engineers.  Fuel  Conservation  was  the  subject  of  addresses  by 
Preston  Millar  and  Harold  A.  Almert.  Arthur  L.  Rice, 

Secretary. 

CONNECTICUT    SECTION 

The  fall  meeting  of  the  Connecticut  Section  was  held  at  New  Haven 
on  November  20.  The  members  assembled  at  the  Mason  Laboratory 
at  2 :30  p.  m.  for  a  trip  by  automobile  to  the  power  plant  of  the 
Marlin-Rockwell  Corporation  and  to  the  new  central  heating  plant 
of  Yale  University. 

Upon  the  return  of  the  party  a  dinner  was  held  at  the  Mason 
Laboratory,  at  6  p.  m.,  followed  by  a  meeting  at  Lampson  Lyceum, 
Tale  University.  The  address  of  the  evening  was  given  by  Mr. 
W.  H.  Blood,  of  the  American  International  Shipbuilding  Corpora- 
tion, on  the  Building  of  Hog  Island  Shipyard,  illustrated  by  slides 
and  motion  pictures. 

The  Winchester  Engineering  Club  and  the  Yale  University  Student 
Branch  of  the  A.S.M.E.  participated  in  the  evening  session. 

E.    H.    LOCKWOOD, 

Secretary. 
NEW  YORK  SECTION 

Albert  C.  Ritchie,  counsel  for  the  War  Industries  Board  and 
Attorney  General  of  Maryland,  spoke  at  a  joint  meeting  of  the  New 
York  Section  and  other  technical  bodies,  held  in  the  Engineering 
Societies  Building,  29  West  39th  Street,  on  November  20.  He  told 
of  America's  part  in  supplying  steel  for  war  needs  of  this  country 
and  the  Allies,  and  predicted  an  unprecedented  demand  from  Europe 
for  reconstruction  purposes. 

J.  Leonard  Replogle,  Director  of  Steel  Supply  of  the  War  Industries 
Board,  had  been  announced  as  the  principal  speaker  of  the  evening, 
but  J.  E.  Johnson,  Jr.,  who  presided,  said  that  Mr.  Replogle  had  been 
detained  in  Washington  and  delegated  Mr.  Ritchie  to  discuss  the  steel 
situation. 

The  speaker,  after  reviewing  at  length  the  achievements  of  the 
steel  industry  in  the  war,  said  that  the  War  Industries  Board  would 
retain  control  hereafter  over  a  given  industry  only  when  all  interests 
asked  for  such  supervision. 

Captain  P.  E.  Dulieux  of  the  French  High  Commission  said  that 
immediate  French  requirements  in  the  steel  line  called  for  8,000,000 
tons.  He  predicted  that,  with  Alsace-Lorraine  back  in  possession  of 
France,  his  country  might  "  at  a  not  very  distant  date  be  .vour 
competitor."' 

Julius  Kahn  of  Youngstown.  Ohio,  made  an  address  on  the  larger 
uses  of  reinforced  concrete  in  building  operations  of  the  immediate 
future.  II.  D.  Egbert. 

Secretary. 

PHILADELPHIA    SECTION 

A  meeting  of  the  Philadelphia  Section  was  held  at  the  rooms  of 
the  Engineers'  Club  on  November  26.  J.  F.  Johnson  of  the  Westing- 
house  Electric  &  Man\ifacturing  Co.  delivered  an  address  on  Large 
Steam  Turbine  Design.  J.  P.  Mudd. 

Secretary. 

PROVIDENCE    ENGINEERING    SOCIETY 

On  November  5,  at  the  Society's  rooms,  a  joint  meeting  was  held, 
Mr.  C.  J.  Carter  of  Boston  giving  an  informal  talk  on  Gas  Engines 
for  Sea  Sleds  before  the  Machine  Shop  Section.  The  Power  Section 
was  entertained  by  Talks  on  Coal — its  Production.  Distribution  and 
Storage. 

The  speakers  of  the  evening  were  Mr.  L.  D.  Mooi-e.  Superintendent 
of  Castner.  Curran  &  Bullitt,  Inc. :  Professor  W.  H.  Kenerson.  Di- 
rector of  Conservation  for  the  Rhode  Island  Fuel  Administration,  and 
Mr.  A.  N.  Sheldon,  of  F.  P.  Sheldon  &  Sons,  Mill  Engineers. 

Mr.  A.  Douglas  Wardrop,  Managing  Editor  of  Aerial  Age.  delivered 
the  address  on  November  8.  at  Memorial  Hall,  the  subject  being  My 
Flight  Over  the  Ilindenburg  Line,  and  Latest  Developments  in 
Aerial  Warfare. 

Mr.  Edson  F.  Gallaudet,  of  the  Gallaudet  Aircraft  Corporation,  de- 
livered an  address  before  the  Designing  and  Drafting  Section  on 
November  12,  the  subject  being  The  Application  of  Some  Principles 
of  Airplane  Design. 

On  November  19,  Major  F.  B.  Gilbreth,  Mem.Am.Soc.M.E.,  deliv- 
ered an  interesting  lecture  on  the  mechanical  action  of  the  new  designs 
of  Lewis  and  Browning  machine  guns,  illustrating  his  lecture  with 
moving  pictures  of  the  parts  in  action. 

The  Chemical  Section  heard  an  interesting  address  on  Some  Prob- 
lems of  (!as  Warfare  by  Prof.  E.  B.  Spear,  of  Massachu.'^etts  Institute 
of  Technology.  William  A.  Kennedy. 

Secretary. 


NECROLOG\ 


WALTER  ANXOSCH 

Walter  Antoseh  was  born  in  New  York  City  ou  March  17,  1896. 
He  attended  the  city  schools  and  later  Stevens  Institute  of  Technol- 
ogy, from  which  he  was  graduated  in  1017  with  the  degree  of  M.E. 
Fpr  about  six  months  after  his  graduation  he  was  connected  with  the 
Standard  Aircraft  Corporation,  Elizabeth,  N.  J.,  serving  first  in  the 
drafting  room,  then  in  the  engineering  department  and  finally  as 
asssitant  superintendent  in  the  production  department,  where  he 
had  charge  of  routing  material  through  the  shops.  He  resigned  his 
position  at  the  end  of  that  time  and  enlisted  in  the  United  States 
Naval  Reserve  Force  and  was  assigned  to  the  Naval  Engineering 
School,  where  in  a  very  short  time  he  won  the  rating  of  machinist. 
He  was  then  assigned  to  the  U.   S.   S.   Westhridffe,  which  was  tor- 


Walter  Antosch 

pedoed  on  August  1.5.  when  he  was  instantly  killed.     He  was  buried 
on  August  2S  in  the  Kerfautras  Military  Cemetery,  Brest,  France. 

Mr.  Antoseh  also  served  in  the  recent  Mexican  border  trouble  and 
was  at  that  time  connected  with  the  First  Field  Hospital  of  the 
New  York  National  Guard.  He  became  a  junior  member  of  the  So- 
ciety in  1918. 


SERGEANT  ARTHUR  HENRY  BERGES 

Arthur  H.  Berges  was  born  on  July  28,  1886,  in  Burlington,  Iowa, 
and  was  educated  in  the  schools  of  that  city,  later  attending  Purdue 
University,  from  which  he  was  graduated  in  1910  with  the  degree 
M.E.  His  first  employment  was  with  the  Chicago  c&  Northwestern 
Railway  Co.,  Chicago,  111.,  as  special  apprentice.  In  the  early  part 
of  1911  he  became  connected  with  the  International  Harvester  Co., 
and  had  charge  of  the  production  in  the  tractor  works,  Chicago.  His 
nest  position  was  with  the  H.  W.  Schott  Co.,  engineers  in  Chicago, 
where  his  duties  gave  him  charge  of  construction  on  the  power  house 
of  a  hydroelectric  proposition  at  Ballville.  Ohio.  For  a  short  period 
in  1913  he  worked  in  the  mechanical  department  of  Sargent  &  Lundy, 
an  engineering  firm  in  Chicago,  leaving  to  become  draftsman  in  the 
shop-engineering  department  of  the  Chicago  and  Western  Indiana 
Railroad  Co.  At  the  outbreak  of  the  war  he  was  employed  as  me- 
chanical draftsman  in  the  Rock  Island  Arsenal,  111.  He  resigned 
from  this  position  to  enlist  in  the  23rd  U.  S.  Engineers.  He  was 
killed  in  action  in  France  on  September  13,  1018. 

Sergeant  Berges  became  a  jimior  member  of   the   Society  in   1914. 


GEORGE  GOODWIN  CALDWELL 

George  G.  Caldwell  was  born  on  June  22.  1857.  in  Peoria,  111.  He 
was  educated  in  the  public  schools  of  Michigan  and  at  Olivet  Col- 
lege, Olivet,  Mich.  He  served  an  apprenticeship  as  machinist  with 
the  Benjamin  &  Fischer  Co.,  Chicago,  111.,  from  1S78  to  1880  and 
then  worked  for  the  next  five  years  in  various  shops  in  Massachu- 
setts and  Rhode  Island,  gaining  general  experience  on  the  construc- 
tion of  steam  engines  and  boilers.  About  1890  he  became  engineer 
for  the  Calumet  Electric  Street  Railway  Co..  Chicago,  and  installed 
its  plant  Subsequently  he  went  into  business  for  himself  as  con- 
struction engineer.      From   1907   to   1000  he  was  connected   with   the 


Wheeler  Condenser  &  Engineering  Co..  Chicago,  erecting  and  oper- 
ating machinery.  In  July,  1010.  he  entered  the  employ  of  H.  M. 
Byllesby  &  Co.  as  construction  superintendent  on  installations  cov- 
ering buildings  and  general  power-plant  machinery,  and  remained  in 
that  capacity  except  for  a  short  interim  until  his  death,  July  27,  1918. 
While  in  this  position  he  had  complete  charge  of  the  installation  of 
important  works  for  the  Oklahoma  Gas  &  Electric  Co.,  Oklahoma 
City,  Okla. :  the  Northern  State  Power  Co..  Minot,  N.  D. ;  the  Union 
Light,  Heat  &  Power  Co..  Fargo.  N.  D. :  the  Interstate  Light  & 
Power  Co.,  Galena  111.,  and  the  Ottumwa  Railway  &  Light  Co., 
Ottumwa,   la. 

Mr.  Caldwell  became  an  associate  member  of  the  Society  in  1916. 


STANLEY  SHIELDS  COOKE 

Stanley  S.  Cooke  was  born  on  August  9,  1893,  in  Denver,  Col., 
and  was  educated  in  the  public  schools  there.  He  attended  the  Uni- 
versity of  Colorado  and  was  graduated  in  1915  with  the  degrees  of 
B.S.  and  M.E.  Upon  graduation  he  was  connected  for  short  periods 
with  the  following  firms :  the  American  District  Steam  Co.,  Tona- 
wanda,  N.  Y.,  on  steam-heating  main  installations ;  the  Denver  Gas 
&  Electric  Light  Co..  Denver.  Col.,  in  the  transformer  department, 
repairing  irons  and  fans  and  testing  transformers  ;  the  Union  Pacific 
Railroad  Co.,  as  special  apprentice  in  the  motive-power  and  con- 
struction department.  He  worked  for  about  a  year  for  the  Union 
Metallic  Cartridge  Co..  Bridgeport.  Conn.,  and  then  took  a  position 
with  the  Lake  Torpedo  Boat  Co..  in  the  same  city,  on  the  construc- 
tion of  submarines. 

Three  weeks  after  our  declaration  of  war  he  enlisted  in  the  Navy 
Coast  Guard  Service  and  was  sent  to  Fort  Trumbull,  New  London, 
Conn.,   for   training   and   afterwards   assigned    to    the    cutter   Tampa, 


Arthur  H.  Berges 

which  left  iu  October  to  engage  in  patrol  and  ascort  duty  in  Euro- 
pean waters.  In  .June  of  this  year  Mr.  Cooke  was  made  first  gunner 
and  in  August  appointed  coxswain,  and  the  following  month  received 
orders  directing  his  transfer  to  the  Naval  Academy  to  attend  the 
Officers'  Training  School.  On  the  night  of  September  26,  however, 
while  the  Tampa  was  in  the  British  Channel  doing  escort  duty  with 
the  fleet,  a  violent  concussion  was  felt  but  the  cause  was  not  then 
ascertained.  Upon  reaching  port  it  was  discovered  that  the  Tampa 
was  missing.  Destroyers  immediately  set  out  to  hunt  for  the  vessel 
but  apart  from  a  little  wreckage,  some  life  preservers  marked  Tampa 
and  two  bodies  in  uniform,  nothing  else  was  discovered.  The  Tampa 
during  her  year's  service  abroad  had  made  eighteen  trips  between 
Gibraltar  and  English  ports  and  may  be  said  to  have  rendered  a  real 
service  to  the  Allied  cause. 


LIEUTENANT  PAUL  HENRY  CORDES 

Lieut.  Paul  II.  Cordes.  who  was  killed  in  action  on  the  western 
front  in  France  on  September  12,  1918,  was  born  in  Altona-Hanover, 
Germany,  on  February  17,  1SS7.  He  came  to  this  country  when  he 
was  about  eleven  years  old  and  was  educated  in  the  public  schools, 
later  attending  evening  school,  where  he  took  the  technical  course. 
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In  1906  he  became  associated  with  the  Henry  R.  Worthington 
Co.,  Harrison,  N.  J.,  works  of  the  Worthington  Pump  &  Machinery 
Corporation,  where  he  was  assistant  to  the  superintendent  of  the 
erecting  department.  His  duties  there  gave  him  charge  of  the  erect- 
ing and  testing  worl<  on  steam  and  centrifugal  pumps,  surface  con- 
densers, etc.  He  also  assisted  in  the  supervision  of  the  outside 
construction  worli.  In  1913  he  was  transferred  to  the  Chicago 
office  as  engineering  salesman,  assisting  and  having  charge  of  the 
testing  work  on  large  triple-expansion  pumping  engines,  centrifugal 
pumps  and  condensers,  as  well  as  making  experimental  and  research 
tests  of  such  machinery,  which  position  he  was  holding  at  the  time 
of  his  enlistment,  Jlay  1917.  He  held  the  rank  of  First  Lieutenant 
in  Company  C,  30th  Engineers,  Gas  and  Flame  Division. 

Lieutenant  Cordes  became  an  associate  member  of  the  Society  in 
191G. 


SAMUEL  AMBROSE  FRESHNEY 

Samuel  A.  Freshney  was  born  in  January,  1SG7,  in  London,  Eng- 
land. He  was  brought  to  this  country  when  but  a  child  and  the 
family  settled  in  Ohio.  His  first  work  was  in  connection  with  the 
electrical  business  when  he  was  employed  by  the  Brush  Electric 
Co.,  Cleveland,  Ohio.  He  spent  his  apprenticeship  in  the  shops  of 
this  company  and  was  then  promoted  to  the  engineering  department. 
After  seven  years'  service  he  left  to  become  manager  of  the  Electric 
Light  &  Power  Co.,  Muskegon,  111.,  where  he  remained  until  1900. 
For  the  next  two  years  he  was  branch  manager  of  the  Wayne  Eloo- 


Paul  H.  Cobdes 

trie  Works  at  Cincinnati,  Ohio,  and  Grand  Rapids.  Mich.  In  1902 
he  was  made  general  manager  of  the  Muskegon  Traction  &  Light- 
ing Co.,  operating  street  railway,  electric  and  gas  properties,  and 
continued  in  that  capacity  until  190.5,  when  he  was  offered  and  ac- 
cepted the  position  of  secretary  and  general  manager  of  the  Grand 
Rapids  Board  of  Public  Works,  where  he  had  charge  of  the  water 
works,  electric-light  systems,  public  improvements,  streets,  sewers. 
Hood  protection,  etc.  In  1912  he  resigned  from  the  Board  of  Public 
Works  to  become  general  manager  of  the  Consumers  Power  Co.. 
Grand  Rapids,  Mich.,  which  position  he  held  up  to  the  time  of  his 
death,  September  10,- 191S. 

Mr.  Freshney  became  a  member  of  the  Society  in  1913. 

MAJOR  WILLIAM  R.  KING 

Major  William  R.  King,  Ordnance.  U.  S.  Army,  died  at  the  Post 
Hospital,  Army  Proving  Ground.  Aberdeen,  Md.,  July  IS,  1918.  A 
military  funeral  was  held  at  the  Post  on  the  morning  of  July  20  with 
the  full  honors  due  to  his  rank  and  service  amid  the  surroundings 
which  so  fully  typified  his  brief  but  most  useful  military  service. 

Prior  to  the  entrance  of  the  United  States  into  the  European  War, 
Major  King  had  been  an  active  advocate  of  preparedness  and  pub- 
lished an  article,  A  National  Factor  of  Safety,  in  the  Engineerinri 
Record  of  January  20.  191.5.  one  of  the  first  comments  on  the  in- 
dispensable function  of  the  engineer  in  modern  war  and  the  duty  of 
technical  schools  to  teach  military  engineering. 

Major  King  was  graduated  from  Stevens  Institute  of  Technology 
with  the  class  of  18SG  and  was  chairman  of  the  special  committee 
which  organized  the  battalion  of  400  Stevens  alumni  and  students  in 


the  Preparedness  Parade,  May  13,  1910.  Later  he  was  chairman 
of  the  Stevens  Alumni  Military  Committee,  placing  250  mechanical 
engineers  in  the  reserve  and  civilian  service.  He,  himself,  applied  for 
a  commission  on  March  22,  1917. 

On  October  G,  1917,  he  was  selected  for  the  exceptional  duty  of 
Chief  of  Design  and  Construction  of  the  new  Army  Proving  Ground 
at  Aberdeen,  with  its  great  variety  of  structures — railroads,  highways, 
docks,  power  plant,  machine  shops,  gun  emplacements,  ammunition 
storehouses  and  dwellings.  He  had  supervised  the  erection  of  a 
part  of  the  permanent  structures  and  completed  much  of  the  tem- 
porary work  at  this  proving  ground  when,  on  .July  17,  he  was  in- 
formed of  prospective  transfer  to  command  at  another  proving  ground 
and  of  recommendation  for  his  promotion  to  the  rank  of  Lieutenant 


Wii.Li.\M   R.  King 

Colonel.  Early  in  the  evening  of  the  same  day  Major  King  was  shot 
in  his  room  by  a  man  who  had  apparently  no  motive  except  a  fancied 
grievance.     The  wound  proved  fatal  in  twenty-four  hours. 

The  following  is  a  record  of  his  principal  engineering  responsibilities  ; 
His  first  important  position  was  that  of  assistant  superintendent  with 
R.  Hoe  &  Co.,  New  York  City,  18SG  to  1890;  from  1890  to  1894  he 
was  manager  and  engineer  of  the  Empire  State  Phosphate  Mining  Co., 
an  interest  of  Cooper  Hewitt  &  Co.  in  Florida ;  he  was  next  consult- 
ing engineer  of  companies  developing  respectively  an  air  brake  and  the 
King  Wyatt  resistance  type  of  electric  furnace,  1894  to  1897 ;  from 
1897  to  1901  he  was  superintendent  and  manager  of  construction  of 
the  Oxnard  Construction  Co..  erecting  the  beet-sugar  factories  at 
Oxnard,  Cal.,  at  Ames,  Neb.,  and  at  Rocky  Ford,  Cal.  Thereafter, 
from  1901  to  the  time  of  the  war  his  work  was  in  the  field  of 
hydraulic  engineering;  in  particular,  the  electric  pLant  of  the  Stan- 
islaus River  in  California,  the  Klickitat  River  development  in  Wash- 
ington and  the  irrigation  aud  electrification  projects  of  the  Northern 
Pacific  Railroad  Co. 

Major  King  became  a  member  of  the  Society  in  1914. 


FRANK  E.  GETTS 

Frank  E.  Getts  was  born  in  Fort  Wayne,  Ind.,  in  June,  1870,  and 
was  educated  in  the  public  schools  there.  From  1887  to  1892  he 
served  his  apprenticeship  as  machinist  in  the  Wabash  Railway  Shops, 
Fort  Wayne,  and  for  the  next  three  years  was  connected  with  the 
Fort  Wayne  Electrical  Works,  first  as  electrical  apprentice  and  later 
as  construction  foreman.  His  next  position  was  with  the  Siemens 
&  Halske  Electric  Co.,  where  he  had  charge  of  building  and  instiill- 
ing  electrical  generators.  He  was  also  with  the  Northwestern  Ele- 
vated Railway  Co.  for  a  short  while.  When  he  became  associated 
with  the  Chicago  Edison  Co.  in  1903  he  was  given  charge  of  the 
installation  of  all  steam  turbines  at  the  Fisk  Street  Power  Station. 
The  success  of  this  work  was  due  in  great  measure  to  Mr.  (ietts' 
personal  efforts  and  his  engineering  ability.  From  1910  to  1913  he 
had  direct  charge  of  all  steam  work  for  the  General  Electric  Co.  in 
the  Middle  West.  In  October  1913  he  resigned  from  that  company 
to  become  general  manager  of  the  Chicago  office  of  the  Alberger  Con- 
denser &  Engineering  Co..  and  in  April  1915  he  became  general  man- 
ager of  the  Electrical  Engineers  Equipment  Co..  Chicago,  which 
position  he  held  at  the  time  of  his  death.  May  7.  1918. 

Mr.  Getts  was  a  member  of  the  American  Institute  of  Electrical 
Engineers,  the  Electric  Club  and  the  Press  Club.  Chicago.  He 
became  a  member  of  our  Society  in  1913. 
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HAKRY  SHELDON  LEOXAIiD 

Harry  S.  Leonard  was  born  on  October  21,  18G5,  in  Washington. 
D.  C.  He  was  educated  in  the  public  schools  of  that  city  and  later 
attended  Yale  University,  from  which  he  received  in  18S6  the  degree 
of  Ph.  B.  He  was  connected  for  about  eight  years  with  the  New 
Haven  Wire  Manufacturing  Co.  as  manager  and  then  spent  about  a 
year  with  the  Trenton  Iron  Co..  Trenton,  N.  J.,  as  sales  manager. 
For  the  next  three  years  he  conducted  his  own  business  in  Boston  as 
a  manufacturers'  agent.  In  1899  he  became  manager  of  the  Boston 
office  of  the  Westinghouse  Electric  &  Manufacturing  Co.,  leaving 
that  firm  to  become  associated  with  the  Winchester  Repeating  Arms 
Co.,  New  Haven,  Conn.,  where  he  remained  tiU  about  a  year  ago, 
when  ill  health  compelled  him  to  resign  from  the  vice-presidency 
of  the  company  with  which  he  had  been  connected  for  eighteen  years. 

Mr.  Leonard  became  a  member  of  the  Society  in  191G.  He  died  in 
New  York  City  on  July  26,  1918. 


ALBERT  THEODORE  LEONHARD 

Albert  T.  Leonhard,  secretary  of  the  Paterson  Parchment  Paper 
Co.,  Passaic,  N.  J.,  died  on  September  29,  1918,  a  victim  of  Spanish 
inUuenza. 

Mr.  Leonhard  was  born  on  March  4,  1887,  in  Haledon,  N.  J.  He 
attended  high  school  in  Passaic  and  later  Stevens  Preparatory  School 
from  which  he  went  to  Stevens  Institute  of  Technology,  receiving  his 
M.E.  degree  in  1908.  He  became  associated  in  the  same  year  with 
the  Paterson  Parchment  Paper  Co.,  where  he  designed  and  super- 
vised the  construction  of  paper-malsing  and  other  machinery,  im- 
proved old  and  devised  new  processes  for  the  manufacture  of  paper ; 
he  also  designed  and  supervised  the  construction  of  new  mill  build- 
ings and  had  general  charge  of  the  mechanical  department.  At 
the  time  of  bis  death  he  held  the  position  of  secretary  of  the  firm. 

Mr.  Leonhard  became  an  associate  member  of  our  Society  in  1916. 


DALE  JIcCARTY 

Dale  McCarty  was  born  in  Gosport,  Ind..  on  January  19,  1S92, 
was  educated  in  the  public  schools  there  and  later  attended  Purdue 
University,  from  which  he  received  the  degree  of  M.  E.  in  1911. 
Upon  graduation  he  worlied  for  a  short  period  with  the  Western 
Electric  Co.,  Chicago.  In  September,  1911,  he  became  connected 
with  the  Santa  Fe  Railroad  Co.,  Chicago,  where  his  duties  consisted 
of  steel  detailing,  layouts,  freight  and  steel  passenger-car  designs, 
inspection  of  material  and  sketching  of  foreign-design  cars.  In  the 
early  part  of  1014  he  resigned  from  this  position  to  become  drafts- 
man with  the  Enterprise  Railway  Equipment  Co.  His  work  there 
in  the  drafting  room  called  for  steel  hopper,  ore,  steel  and  composite 
ballast,  and  drop-bottom  gondola  car  designs,  stress  diagrams  and 
estimates  of  weight  having  to  be  prepared  for  all  cars  designed. 
As  mechanical  representative  of  the  company  he  had  charge  of  the 
general  inspection  and  oversight  of  deliveries  of  malleable  and  steel 
castings.     He   was  also  responsible  for  the  inspection   and   approval 


of  sample  cars  in  conjunction  with  the  representatives  of  railroads. 
Mr.  McCarty  had  expected  to  enter  the  Central  Officers'  Training 
Camp  in  January.  He  was  stricken  with  Spanish  influenza  while 
on  a  business  trip  and  died  in  Indianapolis,  Ind.,  on  October  18. 
He  became  a  junior  member  of  the  Society  in  lOKi. 


WILLIAM  EARLE  MOSHER 

William  E.  Mosher,  who  died  of  pneumonia  in  Washington,  D.  C, 
on  October  12,  was  assistant  superintendent  engineer  of  the  Army 
Transport  Service,  and  had  been  recommended  for  a  commission  as 
Major  in  the  Quartermaster  Corps.  He  was  born  in  1888  and  at- 
tended the  schools  of  Mechanicville,  N.  Y.  In  1909  he  received  the 
degree  of  Ph.  B.  from  Syracuse  University  and  in  1911  the  degree 
of  M.  E.  He  then  attended  the  Graduate  School  of  the  University 
of  Illinois  and  obtained  his  M.  S.  in  1013,  having  specialized  in 
refrigeration  and  thermodynamics.  From  September  1913  to  June 
1916  Mr.  Mosher  was  assistant  refrigeration  technologist,  U.  S.  De- 
partment of  Agriculture,  and  had  charge  of  the  portable  precooling 
plant.  His  next  position  was  with  the  Fruit  Dispatch  Co.,  New 
York,  as  consulting  engineer.  In  January  1918  he  obtained  leave 
of  absence  that  he  might  offer  his  services  to  the  Government. 

Mr.  Mosher  was  a  member  of  the  honorary  societies  of  Phi  Beta 
Kappa,  Sigma  Xi  and  Tau  Beta  Pi.  He  was  also  a  member  of  the 
American  Society  of  Refrigerating  Engineers.  He  became  a  junior 
member  of  our  Society  in  1912. 


CAPTAIN    WALTER   MARANTETTE   WILHELM 

Capt.  Walter  M.  Wilhelm  was  born  in  Defiance,  Ohio,  on  Novem- 
ber 13,  1884.  He  was  graduated  from  the  United  States  Military 
Academy  at  West  Point,  N.  Y.,  in  June  1906,  and  from  the  School 
of  Ordnance  Engineering,  Sandy  Hook  Proving  Ground,  in  July 
1909.  In  August  of  that  year  he  became  assistant  and  general  super- 
intendent at  the  Watervliet  Arsenal,  Watervliet,  N.  Y.,  the  com- 
manding officer  being  Col.  W.  W.  Gibson.  He  was  in  charge  of  the 
operation  of  construction  of  field  and  coast  guns,  specializing  in  the 
subject  of  relining  the  latter  type.  He  was  also  responsible  for 
the  installation  of  the  Taylor  System  of  manufacture  at  the  Water- 
vliet Arsenal.  In  1913  he  was  transferred  to  Frankford  Arsenal, 
Bridesburg,  Philadelphia,  where  he  was  assistant  to  the  officer  in 
charge  of  the  optical  department  dealing  with  the  manufacture  and 
design  of  sea-coast  instruments.  Later  he  became  assistant  to  the 
officer  in  charge  and  then  himself  officer  in  charge  of  the  artillery 
department  at  Frankford,  where  his  duties  gave  him  charge  of  the 
manufacture  and  design  of  shrapnel,  shell,  time  and  detonating  fuses, 
hand  grenades,  rifie  grenades,  etc.,  used  in  the  Army  and  Navy. 
In  November  191.5  he  resigned  from  the  Army  to  become  vice-presi- 
dent and  general  manager  of  the  Eddystone  Ammunition  Corpora- 
tion, Eddystone,  Pa.,  where  he  had  full  charge  of  the  manufact\ire 
of  2,500,000  complete  rounds  of  Russian  shrapnel.  He  was  holding 
this  position  at  the  time  of  his  death,  October  3,  1918. 

Captain  Wilhelm  became  a  member  of  the  Society  in  1916. 


ROLL  OF  HONOR 


DIED  IN  THE  SERVICE 

Stanley  S.  Cooke,  Coxsivain,  U.  S.  S.  Tampa,  U.  S.  Navy. 
Paul  H.  Cordcs,  First  Lieutenant,  Company  C,  30th  Engi- 
neers, Gas  and  Flame  Division,  A.  E.  F.,  France. 


The  ioUoicing  list  of  those  in  the  Service  is  made  up  of  the  names 
of  members  of  the  Society  sent  in  during  the  month  of  November. 

Alden,  H.  \V.,  Lieutenant  Colonel,  Ordnance  Department,  U.  S.  Army ; 

stationed  at  Washington,  D.  C. 
Andekson,  H.  W.,  Private,  Chemical  Warfare  Service,  U.  S.  Army. 
Babcock,  F.  R.,  Captain,  Ordnance  Department,  U.  S.  Army. 
Bayer,  L.  F.,  Coast  Artillery  Corps,  U.  S.  Army. 
Babbieki,  Cesake,  Lieutenant,  Royal  Engineers,  2d  Regiment,  Italian 

Army,  with  the  Italian  High  Commission,  Washington,  D.  C. 
Beehler,  W.  p..  Commander,  U.  S.  Navy ;  stationed  at  U.  S.  Naval 

Experimental  Station,  New  London,  Conn. 
Beekman,    Henry   M.,    Second    Lieutenant,    Ordnance    Department, 

U.   S.   Army ;   stationed  at   Sandy   Hook   Proving  Ground,   Fort 

Hancock,  N.  J. 
Beebbaum,  Arthur  J.,  Machinist's  Mate,  Second  Class.  U.  S.  Navy ; 

Steam  Engineering,  Co.  5,  Reg.  17,  Great  Lakes,  111. 
BiXBT,  William  H.,  Brigadier  General,  U.  S.  Army   (Retired)  ;  on 

War  Service  in  U.  S. 
Bleckley,   Logan,   Private,   7th    Service   Co.,    Signal   Corps,    U.    S. 

Army ;  assigned  to  Ellington  Field,  Houston,  Tex. 


Boehnlein,  C,  Chief  Quartermaster,  Aviation  Co.  31,  Naval  Avia- 
tion Detachment,  Massachusetts  Institute  of  Technology,  Cam- 
bridge, Mass. 

BowEN,  William  S.,  Second  Lieutenant,  Signal  Corps,  U.  S.  Army ; 
stationed  at  School  of  Meteorology,  College  Station,  Tex. 

Boyles,  Ralph  R.,  Private,  1st  Co.,  161st  Depot  Brigade,  Camp 
Grant,  111. 

Bradley,  E.  P.,  Captain,  Engineering  Section,  Construction  Division, 
Quartermaster  Corps,  U.  S.  Army. 

Beizzolara,  Robert  T.,  Second  Lieutenant,  Aviation  Section  (Aero- 
nautics), U.  S.  Army;  stationed  at  Park  Field,  Millington,  Tenn. 

Brooks,  Fbedeuick  A.,  First  Lieutenant,  Air  Service,  Aircraft  Pro- 
duction, American  Expeditionary  Forces,  France. 

Brown,  Abthub  L.,  Captain,  Engineering  Division,  Ordnance  De- 
partment, U.  S.  Army. 

Beowk,  Owsley,  Major,  172d  Infantry,  American  Expeditionary 
Forces,  France. 

Bruback,  T.  M.,  Second  Lieutenant,  Research  Division,  Engineers' 
Corps,  U.  S.  Army;  stationed  at  EUington  Field,  Tex. 

Buckingham,  J.  E.  E.,  First  Lieutenant,  Co.  D,  87th  Engineers, 
U.  S.  Army ;  assigned  to  Fort  Benjamin  Harrison,  Ind. 

Burke,  Walter  S.,  Lieutenant-Commander,  U.  S.  Navy  (Retired)  ; 
stationed  at  U.  S.  Navy  Yard,  Boston,  Mass. 

BLTBSLEi-,  Joseph  A.,  Major,  Ordnance  Department,  U.  S.  Army. 

Campbell,  E.  Gordon,  Captain,  Engineers'  Corps,  U.  S.  Army. 

Carter,  H.  D.,  Captain,  Ordnance  Department,  U.  S.  Army. 

Cakver,  E.  M.,  Captain,  Engineering  Division,  Ordnance  Depart- 
ment, U.  S.  Army. 

Childs,  J.  N.,  Lieutenant,  U.  S.  Naval  Reserve  Force ;  stationed 
as  Senior  Engineer  Officer,  U.  S.  S.  Camden. 
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Clancy,  W.  L.,  Ensign,  U.  S.  Naval  Reserve  Force,  Line  of  the 
Navy,  Temporary  Staff  Duty,  Aviation  Division,  Bureau  of 
Construction  and  Repair,  Washington,  D.  C. 

CONNEE,  B.  F.,  Chief  Machinist's  Mate,  U.  S.  Navy;  stationed  at 
the  New  Yorl£  Navy  Yard. 

CowLES,  CLirroBD  A.,  Ju..  Private,  Second  Class,  5th  Service  Com. 
Detachment,  Signal  Corps,  U.  S.  Army ;  stationed  at  Gerstner 
Field,  Lake  Charles,  La. 

CowpERTiiwAiT,  Allan,  Major,  Inspection  Division,  Ordnance  De- 
partment, U.  S.  Army. 

Cox,  James  W.,  First  Lieutenant,  Quartermaster  Corps,  U.  S. 
Army. 

Crook,  W.  Ralph,  First  Lieutenant,  Construction  Division,  Quar- 
termaster Corps,  U.  S.  Army ;  stationed  at  Camp  Holabird,  Md. 

CuUTis,  Allen,  Captain,  Spruce  Production,  Air  Service,  U.  S. 
Array ;  stationed  at  Vancouver  Barracks,  Washington. 

De  Lany,  E.  H.,  Commander,  U.  S.  Navy. 

Devine,  Charles  P.,  First  Lieutenant,  Air  Service,  U.  S.  Army. 

DiSMTjKES,  A.  R.,  Co.  B,  Motor  Transport  Corps,  Unit  No.  30.5, 
U.  S.  Army ;  stationed  at  Camp  Jessup,  Atlanta,  Ga. 

Edwards,  G.  Middleton,  Chief  Machinist's  Mate,  Marine  Engineers' 
Traiuiug  School,  Stevens  Institute  of  Technology,  Hoboken, 
N.  J. 

lOsTABROOK,  CiiARLES  B.,  Captain,  Ordnance  Department,  American 
Expeditionary  Forces,  France. 

FiscnEU,  LouLS  A.,  Major,  Gage  Section,  Engineering  Division,  Ord- 
nance Department,  U.  S.  Army. 

Flewellinq,  M.  F.,  Jr.,  U.  S.  Navy ;  assigned  to  U.  S.  Naval  Steam 
Engineering  School,  Stevens  Institute  of  Technology. 

Flieqner,  Carl  G.,  Candidate,  10th  Train  Battery,  Field  Artillery 
Corps,  Field  Artillery  Officers'  Training   School,  Camp  Taylor, 

Ky. 

Flynn,  John  H.,  Captain,  Conservation  and  Reclamation  Division, 
Quartermaster  Corps,  U.  S.  Army ;  assigned  to  Camp  Johnston, 
Fla. 

Fusselman,  p.  a..  Captain,  Co.  A,  314th  Infantry,  American  Expe- 
ditionary Forces,  France. 

Gardner,  Douglas  M.,  Ensign,  U.  S.  Naval  Reserve  Force. 

Gardner,  Thomas,  Machinist,  Naval  Engineering  School,  Stevens 
Institute  of  Technology,  Hoboken,  N.  J. 

Garrison,  W.  L.,  Second  Lieutenant,  301st  Mobile  Ordinance  Repair 
Shop,  American  Expeditionary  Forces,  France. 

(iROBLi,  Walter  A.,  Private,  First  Class,  Detached  Quartermaster 
Service,  Medical  Department,  U.  S.  Army ;  assigned  to  General 
Hospital  No.  12,  Biltmore,  N.  C. 

(JRUNERT,  Arthur  E.,  Captain,  Co.  D,  4th  Engineers,  American  Expe- 
ditionary Forces,  France. 

Grunwell,  Paul  C,  First  Lieutenant,  Engineering  Division,  Ord- 
nance Department,  U.  S.Army. 

Hall,  Charles  A.,  Private,  Provisional  Post  Headquarters  Co., 
Training  Detachment,  Fort  Benjamin  Harrison,  Ind. 

Hawicins,  Robert  D.,  Lieutenant  Colonel,  Russian  Railway  Service 
Corps,  U.  S.  Army ;  stationed  at  Harbin,  Manchuria,  Asia. 

Hazzard,  W.  S.,  U.  S.  Navy;  assigned  to  U.  S.  Naval  Steam  Engi- 
neering School.  Stevens  Institute,  Hoboken,  N.  J. 

Henszey,  Joseph  M.,  Major,  Inspection  Division,  Ordnance  Depart- 
ment, U.  S.  Army. 

Hicks,  George  C,  Jr.,  Major,  Ordnance  Department,  U.  S.  Army. 

Hider,  George  T.,  Private,  Battery  F,  36th  Regiment,  Coast  Artillery 
Corps,  U.  S.  Army;  stationed  at  Camp  Eustis,  Va. 

Hill,  E.  Logan,  Captain,  Engineers'  Corps,  U.  S.  Army. 

Hill,  Herbert  M.,  Private,  Science  and  Research  Division,  Air 
Service,  Aircraft  Production,  U.  S.  Army ;  stationed  at  Carnegie 
Institute  of  Technology,  Pittsburgh,  Pa. 

Hoopes,  Edgar  M.,  Jr.,  Captain,  Utilities  Detachment,  Quartermas- 
ter Corps,  U.  S.  Army ;  assigned  to  Camp  Meade,  Md. 

Howard,  Cecil  D.,  First  Lieutenant,  Engineers'  Corps,  U.  S.  Army. 

HuBBELL,  Richard  L.,  Second  Lieutenant,  109th  Infantry,  U.  S. 
Army ;  stationed  at  Watertown  Arsenal,  Watertown,  Mass. 

Hunt,  James  L.,  First  Lieutenant,  Trench  Warfare  Section,  Ord- 
nance Department,  U.  S.  Army. 

Imeson,  C.  v..  Captain,  Construction  Division,  Quartermasters  Corps, 
U.  S.  Army ;  assigned  to  Fort  Barrancas,  Fla. 

Jackson,  E.  E.,  Private,  First  Class,  Co.  M,  22d  Regiment  Engineers, 
N.   T.   Guard. 

Jensen,  James  A.,  Second  Lieutenant,  Research  Division,  Chemical 
Warfare  Service,  U.  S.  Army ;  assigned  to  American  University 
Experiment  Station. 

.loHNsoN.  George  A.,  Major,  Construction  Division,  Quartermaster 
Corps,  U.  S.  Army. 

Jones,  Leon  B.,  Candidate,  Engineer  Officers'  Training  School,  Camp 
Humphreys,  Va. 

KALE.S,  W.  R..  Captain,  General  Engineering  Staff,  American  Expe- 
ditionary Forces,  France. 

Karcher,  Harry  E.,  Private,  Co.  A,  5th  Training  Battalion,  Signal 
Corps,  U.  S.  Army ;  stationed  at  Fort  Leavenworth,  Kan. 

Kenton,  John  T.,  Major,  Ordnance  Department,  U.  S.  Army. 

King,  M.  L.,  Major,  Air  Service.  U.  S.  Army ;  stationed  at  Air  Serv- 
ice Flying  School,  Post  Field,  Fort  Sill,  Okla. 

King,  W.  G.,  Ensign,  U.  S.  Navy. 

Knight,  Earl  L.,  Sergeant,  Co.  A,  8th  Battalion,  Ordnance  Depart- 
ment, American  Expeditionary  Forces,  France. 


Knox,  Carlos  C,  U.  S.  S.  Carola  IV,  V.  S.  Navy. 

KouwENHOVEN,  FRANK  W.,  Private,  Air  Service  (S.),  U.  S.  Army  • 
assigned  to  Air  Service  School  for  Radio  Operators,  University 
of  Texas,  Austin,  Tex. 

LuNN,  John  A.,  Second  Lieutenant,  Engineers'  Corps,  Headquarters 
Services  of  Supply,  Office  of  Chief  of  Chemical  Warfare  Service, 
American   Expeditionary  Forces,   France. 

Lyons,  Karl  M.,  Captain,  Oil  Branch,  Fuel  and  Forage  Division, 
Quartermaster  Corps,  U.  S.  Army. 

McLaren,  Lewis  L.,  Private,  Co.  A,  Fourth  Training  Battalion, 
Signal  Corps,  U.  S.  Army ;  assigned  to  Fort  Leavenworth,  Kan. 

MacCart,  R.  D.,  Ensign,  Naval  Reserve  Flying  Corps ;  assigned  to 
Massachusetts  Institute  of  Technology,  Cambridge,  Mass. 

Malone,  J.  G.,  Chief  Machinist's  Mate,  Student,  U.  S.  Naval  Steam 
Engineering  School,  Pelham  Bay,  N.  Y. 

Malo.ney,  Charles  A.,  Ensign,  Submarine  Unit,  New  London  Base, 
U.  S.  Navy ;  stationed  at  U.  S.  Naval  Academy,  Annapolis,  Md. 

Meeker,  L.  A.,  Captain,  Gas  Defense  Division,  Chemical  Warfare 
Service,  U.  S.  Army. 

Mills,  Harold  H.,  Warrant  Machinist,  Naval  Auxiliary  Reserve, 
U.  S.  Navy. 

MiTCHiLL,  George  L..  Corporal,  Co.  A,  302d  Engineers,  Headquarters 
77th  Division,  American  Expeditionary  Forces,  France. 

Monahan,  W.  H.,  Jr.,  First  Lieutenant,  Inspection  Division,  Ord- 
nance Department,  U.  S.  Army. 

MoTT,  C.  S.,  Major,  Quartermaster  Corp,  U.  S.  Army ;  Chief  of 
Production,  Detroit  District  Office. 

Moxham,  Egbert,  Lieutenant  Colonel,  Ordnance  Department,  U.  S. 
Army. 

MuiR,  Leonard  S.,  Second  Lieutenant,  Air  Service,  Aeronautics,  U.  S. 
Army ;  assigned  to  Wilbur  Wright  Field,  Dayton,  O. 

Mullebgeen,  a.  L.,  First  Lieutenant,  Quartermaster  Corps,  U.  S. 
Army ;  assigned  to  Camp  Funston,  Kan. 

Nash,  Douglas  E.,  Ensign,  Naval  Aviation,  U.  S.  Navy ;  statiou<!d 
at  Key  West,  Fla. 

Naumbubg,  Robert  E.,  Second  Lieutenant,  Air  Service,  U.  S.  Army ; 
Engineer  Officer  First  Reserve  Wing,  stationed  at  Hazelhurst 
Field,  Mineola,  L.  I. 

NOFSINCER,  L.  E.,  Private,  Air  Service,  U.  S.  Army. 

Phillips,  Leon  R.,  Captain,  Construction  Division,  Quartermaster 
Corps,  U.  S.  Army. 

Phili'OT,  N.  E.,  Chief  Machinist's  Mate,  U.  S.  Naval  Reserve  Forces. 

Porter,  L.  L.,  Ensign,  U.  S.  Naval  Reserve  Force;  stationed  at 
U.  S.  Naval  Academy,  Annapolis,  Md. 

Pratt,  Merrill  E.,  Second  Lieutenant,  Coast  Artillery  Corps,  U.  S. 
Army ;  assigned  to  Coast  Artillery  School,   Fort  Monroe,  Va. 

Preston,  R.  A.  D.,  Lieutenant,  Bureau  of  Construction  and  Repair 
(Aviation),  U.  S.  Navy. 

Proctor,  Redfield,  Captain,  Engineers'  Corps,  U.  S.  Army. 

Prussing,   R.  E.,  Captain,   Quartermaster  Corps,   U.   S.   Army. 

PURDY,  A.  R.,  Private,  Air  Service,  Aircraft  Production,  U.  S. 
Army :  assigned  to  Second  Detachment,  N.  Y.  City. 

Roe,  J.  W.,  Major,  Bureau  of  Aircraft  Production,  Air  Service, 
U.   S.  Army. 

Rouse,  John  E.,  Candidate,  13th  Observation  Battery,  Field  Ar- 
tillery Corps,  Officers'  Training   School,   Camp  Taylor,   Ky. 

Scott,  T.  Wayne,  Sergeant,  111th  Infantry,  American  Expedi- 
tionary  Forces,  France. 

Seligman,  W.,  First  Lieutenant,  Coast  Artillery  Corpsi,  U.  S. 
Army. 

Seth,  George  L.,  Lieutenant,  Chemical  Warfare  Service,  U.  S. 
Army. 

Shepard,  F.  J.,  Jr.,  First  Lieutenant,  Engineering  Division,  Ord- 
nance Department,  U.  S.  Army. 

Sherry,  Samuel  E.,  Jr.,  Chief  Machinist's  Mate,  Sea-Plane  Hangar 
Co.,  U.  S.  Naval  Aviation ;  stationed  at  U.  S.  Naval  Air  Sta- 
tion, Rockaway,  L.   I. 

Sinclair,  A.  F.,  Major,  Ordnance  Department,  U.  S.  Army;  sta-' 
tioned  at  U.   S.   Ammonium   Nitrate  Plant,   PerryviUe,   Md. 

Smith,  Cameron  C,  Major,  Production  Division,  Ordnance  De- 
partment,  U.   S.  Army. 

Smith,  Victor  J.,  First  Lieutenant,  Ordnance  Department,  U.  S. 
Army ;  stationed  at  Frankford  Arsenal.  Philadelphia,  Pa. 

Solomon,  Gabriel  R.,  Major,  Construction  Division,  Engineers' 
Corps,  U.   S.  Army. 

Spackman,  Henry  S.,  Lieutenant-Colonel,  Engineers'  Corps,  Amer- 
ican Expeditionary  Forces,  France. 

Stinson,  K.  W.,  Second  Lieutenant,  Air  Service  (Aeronautics). 
U.  S.  Army ;  assigned  to  U.  S.  School  of  Military  Aeronau- 
tics, Princeton,  N.  J. 

Swain,  Wilbur  A.,  Candidate,  1st  Co.,  Machine  Gun  Officers' 
Training   School,    Camp    Hancock,    Ga. 

Tenkonohy,  Franklin  V.,  Captain,  301st  Regiment  Tank  Corps, 
American  Expeditionary  Forces,  France. 

Thompson,  John  R.,  Captain,  Engineers'  Corps,  American  Expe- 
ditionary Forces,  France. 

TuviN,  J.  H.,  Lieutenant,  Utility  Co.,  Construction  Division,  Army 
Base  Hospital,  U.  S.  Army ;  assigned  to  Camp  Dix,  N.  J. 

Wadd,  Roy  J.,  Second  Lieutenant,  Chemical  Warfare  Service,  U.  S. 
Army ;  assigned  to  Edgewood  Arsenal,  Edgewood,  Md. 

Walker,  F.  W.,  Jr.,  First  Lieutenant,  4th  Anti  Aircraft  Battalion, 
Coast  Artillery   Corps,  American  Expeditionary  Forces,   France. 


LIBRARY  NOTES  AND   BOOK   REVIEWS 

TyEVIEWS  of  books  of  special  importance  to  imchanical  engineers  by  members  of  the  Society  and 
-*»-  those  particularly  qualified;  brief  descriptive  notes  of  accessions  to  the  Library  of  the  United 
Engineering  Society,  items  of  interest  relating  to  the  Library's  activities,  etc. 


AiEPLANE  CiiARACTERlsTics.     A    Systematic   Introduction   for   Flyer 
and  Student  and  for  All  Who  Are  Interested  in  Aviation.     By 
Frederick  Bedell.     First  edition.     Taylor  and  Co.,  Ithaca,  N.  Y., 
1918.     Cloth,  6x9  in..  123  pp.,  65  illus.     $1.75. 
The  art  of  flying,  the  author  states,  has  progressed  so  far  that 
the  principles  of  flying  can  in  the  main  be  set  forth  definitely, 
and  a  collection  of  the  essential  elements  be  made  that  will  apply 
to  all  airplanes,  irrespective  of  type  or  structure.    He  has  there- 
fore tried  to  present  a  codification  of  the  well-known  groundwork, 
which   will   give   a   direct,    simple   statement    of   the   principles 
of  airplane  sustentation  and  stability  and  the  characteristics  of 
an  airplane  in  flight.    The  present  work  only  partially  covers  the 
subject,  but  has  been  issued  in  its  present  form  to  meet  the  need 
of  the  moment. 

Ameuican  Association  of  Engineers  Directory.     Containing  Lists 
of  Members  Arranged  Alphabetically,  Geographically  and  Accord- 
ing to  Professional  Work.    Corrected  to  July  1.  1918.     American 
Association    of    Engineers,    Chicago    (copyright,    1918).      Cloth, 
6x9  In.,  190  pp.,  2  diag.,  1  map.     $2. 
The  directory  contains  an  account  of  the  history,  aims  and 
organization  of  the  society,  with  lists  of  the  members  arranged 
alphabetically,    geographically,    and    according    to    their   profes- 
sional experience. 

The  American  Hospital  of  the  Twentieth  Ce.nturt.     A  Treatise 
on  the  Development  of  Medical  Institutions,  both  in  Europe  and 
in   America,   since   the   beginning  of   the   Present   Century.      By 
Edward  F.  Stevens.     Architectural  Record  Publishing  Co.,  New 
York,  1918.    Cloth,  7  x  10  in.,  274  pp.,  4.5-i  illus.     $5. 
Mr.  Stevens  presents  plans  of  and  information  concerning  a 
number  of  typical  modern  institutions,  which  show  various  solu- 
tions of  the  problems  of  housing  and  treating  the  sick.    He  adds 
also  to  his  illustrations  a  summary  of  the  results  of  his  own  ex- 
perience in  hospital  construction  and  his  study  of  European  in- 
stitutions. 

The  Aubitral  Determination  of  Railway  Wages.     By  J.  Noble 
Stockett,   Jr.      Hougton    Mifflin    Co..    New   York,   1918.      Cloth, 
5x8  in.,  198  pp.    $1.50. 
This  volume  of  the  Hart,  Sehaffner  and  Marx  Prize  Essays  is 
a  study  of  the  principles  of  wage  detennination  and  of  wage 
increase  advanced  by  the  employees  and  employers  in  the  course 
of   arbitration   proceedings,   with   a  view   to   ascertaining   some 
fundamental  principles  which  may  serve  as  the  basis  of  a  fair 
and  reasonable  wage  or  of  a  just  principle  of  wage  increase.    The 
arbitration  proceedings  examined  number  65  and  include  those 
settled  under  the  provisions  of  the  Erdman  Act  and  the  Newlands 
Act,  the  railway  cases  under  the  Industrial  Disputes  Investiga- 
tion  Act,   the   Eastern   Engineers'   Arbitration   of   1912   and   the 
Western  Engineers  and  Firemen's  Arbitration  of  1915. 

The  Blue  Book  of  Facts  of  Marine  Engineering.    Including  new 
questions   and   problems  with   answers  that   are   required   for   all 
grades  of  Marine  and   Gas  Engine  License.     Third  edition,  re- 
vised 1918.     Ocean  Publishing  Co.,  New  York  (copyright,  1917). 
Clolh,  4x0  in.,  110  pp.    $2.50. 
This  quiz  compend  gives  the  necessary  information  for  obtain- 
ing  marine    engineers'    licenses,    in    the    form    of   questions    and 
answers.     These  are  classified  according  to  the  different  grades 
of  licenses. 

Bombs  and  Hand  Grenades,  Britisii.  French  and  German.  A 
Handbook  Showing  Their  Construction  and  Technicalities,  Giving 
Full  Instructions  as  to  How  to  Use  and  How  to  Render  Useless. 
By  Captain  Bertram  Smith.  E.  P.  Dutton  and  Co.,  New  York 
(copyright,  lOlS).     Cloth,  5  x  S  in.,  90  pp.,  illus..  $2. 

Descriptions  of  the  types  used  by  the  different  armies  are 
given,  with  instructions  for  their  use.  Clear  outline  drawings  of 
each  type  are  included. 

Descriptive  Geometry.  By  William  L.  Ames  and  Carl  Wischmeyer. 
Fifth  edition.  McGraw-Hill  Book  Co.,  Inc..  New  York.  191S. 
Cloth.  5x8  in.,  112  pp.,  197  illus.    $1. 


A  condensed  course  for  students  in  colleges  of  engineering,  in 
which  72  problems  are  explained  and  illustrated,  and  400  exer- 
cises for  solution  are  presented.  The  book  accords  with  drafting- 
office  practice  by  using  the  third  quadrant. 

The  Flotation  Process.  By  Herbert  A.  Megraw.  Second  cdilion, 
revised  and  enlarged.  McGraw-Hill  Book  Co.,  Inc.,  New  York, 
1918.     Cloth,  6x9  in.,  .359  pp.,  74  illus.,  1  pi.,  tables.    .?3.50. 

Although  litigation  over  patent  rights  still  continues  and  there  is 
still  no  agreement  on  the  theory  of  the  flotation  process,  the  aullior 
has  thought  it  advisable  to  issue  a  second  edition  of  this  work. 
In  it  the  development  of  the  process,  both  in  theory  and  practice, 
is  summarized,  and  an  endeavor  has  been  made  to  present  as 
true  a  record  of  present  conditions  as  is  possible.  Most  of  the 
original  edition  is  retained,  although  some  portions  that  later 
developments  have  made  valueless  are  omitted,  and  considerable 
new  matter  has  been  added. 

Fuel  Economy  in  Bon.EK  Roojis.  A  Development  of  Fuel  Economy 
and  CO;  Recorders  Published  in  the  Engineers'  Study  Course  from 
Power.  In  two  parts.  Part  I  :  Fuel  Economy  and  CO;  Recorders, 
by  A.  R.  Maujer  and  Charles  H.  Bromley.  Part  II :  Fuel  Econ- 
omy in  Boiler  Rooms,  bv  Charles  H.  Bromley.  Second  cdKiou. 
McGraw-Hill  Book  Co.,  Inc.  New  York,  1918.  Cloth,  6x8  in., 
308  pp.,  92  illus..  18  tables.     $2.50. 

The  volurne  before  us  contains  a  revised  edition  of  (he  Imok 
formerly  published  as  Fuel  Economy  and  C0„  liecorders  with  the 
addition  of  matter  on  other  subjects  of  interest  in  connection 
with  efficiency  in  power-plant  operation.  The  authors  have  tried 
to  provide  a  work  that  will  explain  in  simple  language  the  proper 
means  of  attaining  fuel  economy.  For  use  by  firemen  and  power- 
plant  operating  engineers. 

Gages.  Gaging  and  Inspection.  A  Comprehensive  Treatise  Covering 
the  Limit  System,  Measuring  Machines,  and  Measuring  Tools  and 
Gages  for  Originating  and  Comparing  Measurements  in  the  Manu- 
facturing and  Inspection  Departments,  Including  Means  for 
Measuring  and  Inspecting  Screw  Threads  and  Gears.  By  Doug- 
las T.  Hamilton.  First  edition.  The  Industrial  Press,  New 
York,  1918.     Cloth,  6x9  in.,  295  pp..  175  illus.    $2.50. 

This  is  the  first  book,  the  author  says,  which  deals  exclusively 
with  the  subject,  describes  the  principles  and  practical  applica- 
tion of  the  limit  system  of  interchangeable  manufacturing  and 
the  principal  tools  and  gages  in  use,  comprehensively  enough  to 
meet  the  requirements  of  today. 

George  Westinghouse.  His  Life  and  Achievements.  By  Francis 
E.  Leupp.  Little.  Brown  and  Co.,  Boston,  1918.  Cloth,  6x9  in., 
304  pp.,  5  pi.,  6  portraits.    $3. 

In  this  account  of  George  Westinghouse,  the  inventor  and  (he 
man,  the  author  has  gathered  his  material  from  such  contem- 
porary sources  as  old  newspapers  and  magazines,  corporate  re- 
ports, court  records,  local  traditions  and  the  personal  recollections 
of  the  friends  and  neighbors  of  Mr.  Westinghouse.  The  trials 
and  failures  of  his  early  life,  his  perseverance  in  the  struggle 
for  the  recognition  of  his  air-brake,  and  his  later  successes  are 
pictured  in  detail.  The  numerous  personal  anecdotes  which  are 
scattered  through  the  book  add  greatly  to  the  interest  of  the 
biography  as  a  human  document. 

Interpolation  Tables  or  Multiplication  Tables  of  Decimal 
Fractions.  Giving  the  Products  to  the  Nearest  Unit  of  All 
Numbers  from  1  to  100  by  0.01  to  0.99  and  from  1  to  1000  by 
0.001  to  0.999.  By  Henrv  B.  Hedrick.  Carnegie  Institution, 
Washington.  191S.     Cloth.  10  x  14  in..  139  pp.    $5. 

These  tables  are  of  especial  use  in  all  problems  involving  the 
multiplication  of  decimal  fractions  of  two  or  three  digits  where 
the  product  is  required  to  no  more  significant  figures  than  are 
contained  in  the  smaller  factor.  Their  use  may  be  extended  to 
decimal  fractions  of  three  and  four  digits.  As  the  tables  are 
more  accurate  than  the  slide-rule  or  graphical  methods,  and  more 
convenient  than  logarithms,  they  are  of  value  for  many  computa- 
tions where  those  methods  are  ordinarily  emjiloyed. 
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Life  in  a  Large  Manufacturing  Plant.  By  Charles  M.  Ripley. 
General  Electric  Co.,  Schenectady,  N.  Y. 

A  series  of  pamphlets  describing  the  systematic  plans  which 
have  been  developed  for  selecting  an  efficient  working  force  for 
the  General  Electric  Company  and  for  maintaining  a  high  phy- 
sical, mental  and  moral  standard. 

MacRae's  Blue  Book.     America's  Buying  Guide.     Vol.  IX.,  1918. 

MacRae's   Blue   Book    Co.,    Chicago    (copyright,   1918).      Cloth. 

9x12  in..  134.')  pp.  (advertising  pages  included).  $10. 
This  directoi-y  contains  a  list  of  thirty  thousand  American  man- 
ufacturers of  machinery,  tools,  and  other  supplies  used  by  rail- 
roads and  manufacturers,  a  list  of  manufacturers'  representatives, 
a  classed  directory  of  makers  of  different  products,  an  index  of 
trade  names,  a  collection  of  data  useful  to  purchasing  agents, 
tables  of  standard  prices  and  a  discount  computer. 

A  Manual  of  Engineering  Drawing  for  Students  and  Drafts- 
men. Bv  Thomas  E.  French.  McGraw-Hill  Book  Co.,  Inc.,  New 
York,  1918.     Cloth,  6x9  in.,  329  pp.,  556  illus.     $2.50. 

A  method  of  instruction,  based  upon  the  conception  of  drawing 
as  a  language,  with  varied  forins  of  expression,  a  grammar  and 
style.  New  chapters  on  lettering,  screw  threads,  bolts  and  fasten- 
ings, and  structural  drawing  have  been  added ;  the  chapters  on 
working  drawings  and  architectural  drawing  have  been  enlarged, 
and  the  text  generally  revised. 

Mechanisms  and  Mechanical  Movements.  A  Treatise  on  Different 
Typi'.«;  of  Mechanisms  and  Various  Methods  of  Transmitting, 
Controlling  and  Modifying  Motion,  to  Secure  Changes  of  Velocity, 
Dirertiou.  and  Duration  or  Time  of  Action.  By  Franklin  D. 
Jones.  First  edition.  The  Industrial  Press,  New  York,  1918. 
Cloth,  6x9  in.,  .310  pp.,  16-t  illus.    $2.50. 

The  author  has  classified  a  variety  of  mechanical  devices  repre- 
senting different  types  of  mechanisms  and  illustrating  important 
fundamental  principles.  He  has  also  attempted  not  only  to  ex- 
plain how  various  mechanical  motions  may  be  produced  and  eon- 
trolled,  but  also  to  show  the  relation  between  the  theoretical  and 
practical  sides  of  the  subject. 

Metallurgy  of  Lead.  Bv  H.  O.  Hofman.  First  edition.  McGraw- 
Hill  Book  Co.,  Inc.,  New  York.,  1918.  Cloth,  6x9  in.,  664  pp.. 
705  ilhis.,  1  folded  pi.,  153  tables.     $6. 

This  work  replaces  the  author's  former  treatise  on  The  Metal- 
lurgy of  Lead  and  the  Desilverization  of  Base  Bullion,  but  has 
been  so  largely  rewritten  and  altered  that  it  has  become  practi- 
cally a  new  book.  Only  the  chapters  on  reverberatory  smelting 
and  German  cupellation  have  been  retained  in  about  their  original 
forms.  The  author  has  prepared  for  the  new  edition  by  a  care- 
ful review  of  the  technical  literature  and  by  visiting  the  leading 
lead  plants  of  the  United  States  and  Canada,  and  has  attempted 
to  represent  modern  practice  thoroughly  and  accurately. 

Methods  of  Measuring  Temperature.  By  Ezer  GriflBths.  With 
an  Introduction  by  E.  H.  Griffiths.  Charles  Griffin  and  Co., 
Ltd.,  I>ondon  ;  J.  B.  Lippincott  Co.,  Philadelphia,  1918.  Cloth, 
6x9  in.,  176  pp.,  81  illus.,  48  tables.     8s  6d. 

This  monograph,  intended  for  those  concerned  with  the  meas- 
urement of  temperature  in  scientific  investigations  or  in  the  control 
of  industrial  operations,  is  chiefly  devoted  to  the  experimental 
basis  of  the  methods  in  use,  the  calibration  of  the  instniments  and 
the  precautions  necessary  in  practice.  The  volume  is  intended 
to  extend  the  general  treatment  given  in  standard  textbooks  and 
to  be  complete  in  itself.  References  to  the  important  literature 
are  given  with  each  chapter. 

Mine  Tracks.  Their  Location  and  Construction.  Treating  briefly 
on  the  Materials  Used  and  the  Principles  Involved  in  the  Design 
and  Installation,  with  a  Sot  of  Rules  for  a  Standard  Practice. 
By  J.  McCrystle.  First  edition.  McGraw-Hill  Book  Co.,  Inc., 
New  York,  1918.  Flexible  cloth,  5x7  in.,  105  pp.,  23  illus., 
tables.    $1.50. 

The  adaptation  of  mechanical  haulage  and  the  successive  in- 
creases in  the  weight  of  mine  locomotives  and  rolling  stock  are 
making  closer  attention  to  mine  tracks  imperative,  the  author 
says.  He  has  prepared  this  treatise  to  furnish  a  summary  of  the 
methods  of  several  companies  where  systematic  attention  has  been 
given  to  the  subject,  in  convenient  form  for  use  by  those  respon- 
sible for  the  planning  and  maintenance  of  track  work. 


Modern  Hot  Water  Heating,  Steam  and  Gas  Fitting.     By  Wil- 
liam   Dorialilson.      Frederick   ,1.   Drake   and   Co.,   Chicago    (copy- 
right, 191S).     Cloth,  5x8  in.,  256  pp.,  11  illus.,  30  tables.     $1.50. 
An  elementary  description  of  apparatus  and  methods  of  in- 
stalling it. 

Modern  Management  Applied  to  Construction.  By  Daniel  J. 
ILiucr.  First  edition.  Mcllraw-Hili  Book  Co..  Inc.,  New  York, 
lill.S.     Clotli,  (.!  X  0  in..  194  pp.,  19  illus.,  1  folded  chart.    .$2.50. 

Describes  the  application  of  the  principles  of  scientific  manage- 
ment to  engineering  and  architectural  construction,  in  the  light  of 
the  author's  experience.  An  appendix  outlines  the  American  and 
Canadian  organizations  for  war  construction. 

The  Motor  Truck  as  an  Aid  to  Business  Profits.  By  S.  V.  Nor- 
ton. A.  W.  Shaw  Co..  New  York  (copyright,  1918).  Cloth, 
7  X  10  in.,  509  pp.,  335  illus..  5  folded  charts.    $7.50. 

A  collection  of  plans  for  using  motor  trucks  in  various  busi- 
nesses, showing  what  has  been  accomplished  in  actual  practice. 
The  adaptation  of  the  motor  truck  to  a  business,  its  effective  and 
economical  utilization,  its  maintenance  and  its  part  in  developing 
the  business  are  discussed  in  detail. 

My  Reminiscences.  By  Raphael  Pumpelly.  Henry  Holt  and  Co., 
New  York.  1918.  Cloth.  844  pp.,  57  pi.,  24  por.,  13  maps,  2  vols. 
7.50. 

Born  in  1837,  the  author  studied  geology  and  mining  engineer- 
ing in  Paris  and  Freiburg,  and  later  led  a  busy  life  as  a  geologist, 
mining  engineer  and  explorer  for  over  half  a  century.  His  pro- 
fessional activities  in  Asia  and  America  provided  an  abundance 
of  information  on  these  lands  and  many  adventures  and  anecdotes, 
which  are  presented  in  an  interesting  fashion  in  this  auto- 
biography. 

Operator's  Wireless  Telegraph  and  Telephone  Handbook.  A 
Complete  Treatise  on  the  Construction  and  Operation  of  the 
Wireless  Telegraph  and  Telephone,  Including  the  Rules  of  Naval 
Stations.  Codes,  Abbreviations,  etc.  By  Victor  H.  Laughter. 
Frederick  .1.  Drake  and  Co.,  Chicago  (copyright,  1918).  Cloth, 
5x8  in.,  191  pp.,  illus.,  1  pi.     $1. 

A  student's  text,  in  which  he  is  led  from  a  study  of  simple 
elementaiy  systems  to  the  more  complicated  types  of  wireless 
telegraph  and  telephone  instruments.  Directions  for  the  construc- 
tion of  instruments  are  given. 

Plane  Surveying.  A  Practical  Treatise  on  the  Art  of  Plane  Survey- 
ing, Including  Chaining,  Leveling,  Compass  and  Transit  Measure- 
ments, Land  and  Construction  Surveying,  Topographic  Surveying, 
and  Mapping.  By  J.  K.  Finch.  American  Technical  Society, 
Chicago,  1918.  Flexible  cloth,  5x7  in.,  243  pp.,  154  illus.,  11  pi., 
10  tables.    $1.50. 

This  manual  is  especially  intended  for  home  study.  It  is 
planned  to  give  the  practical  man  a  working  knowledge  of  the 
subject,  and  to  be  used  by  trained  surveyors  as  a  convenient  re- 
view. 

A  Practical  Course  in  Wooden  Boat  and  Ship  Building.  The 
Fundamental  Principles  and  Practical  Methods  Described  in  De- 
tail. Especially  Written  for  Carpenters  and  other  Woodworkers 
who  Desire  to  Engage  in  Boat  or  Ship  Building,  and  as  a  Text- 
Book  for  Schools.  By  Richard  Van  Gaasbeek.  Frederick  .T. 
Drake  and  Co.,  Chicago  (copyright,  1918).  Cloth.  5x8  in.,  204 
pp.,  119  illus.    $1.50. 

This  text-book  is  the  outgrowth  of  a  course  for  shipbuilders 
given  at  Pratt  Institute  to  assist  house  carpenters  and  other 
woodworkers  in  transferring  from  their  usual  occupations  to  the 
shipbuilding  industries.  The  author  has  attempted  to  provide  a 
brief,  fundamental  course  in  the  general  principles  of  construc- 
tion. 

Reinforced  Concrete  Construction.  Part  I.  With  Examples 
Worked  Out  in  Detail  for  All  Types  of  Beams.  Floors  and 
Columns.  By  M.  T.  Cantell,  Mem.Ara.Soc.M.E.  Second  edition. 
Spon  &  Chamberlain,  New  York,  1918.  Cloth,  5x7  in.,  160  pp., 
75  illus.,  1  pi. 

The  chief  object  in  this  work  is  to  endeavor  to  meet  the  require- 
ments of  students,  as  well  as  others  who  have  practical  experience 
but  only  an  elementary  knowledge  of  mathematics  and  mechanics, 
for  a  simple  practical  treatment  of  the  subject.  Part  I  contains 
the  principles,  general  information  and  examples  of  designing 
required  by  the  majority  of  students  and  practical  men.     This 
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The  Journal 
Am.Soc.M.E. 


edition  is  revised  to  comply  as  far  as  possible  with  American  and 
Canadian,  as  well  as  British,  conditions  and  practice. 
The  Second  Power  Kink  Book.  A  Collection  of  Short  Articles 
from  Power  in  Which  Practical  Men  Describe  Simple  Expedients 
They  Have  Found  Effective  in  Meeting  Every-day  Emergencies 
in  Power-Plant  Work.  Compiled  by  the  Editorial  Staff  of 
Power.  McGraw-Hill  Book  Co.,  Inc.  (sole  selling  agents),  New 
York,  1918.    One-half  cloth,  6  x  9  in.,  161  pp.,  137  illus.    $1. 

The  first  Power  Kink  Book,  published  in  1917,  has  led  to  re- 
quests for  a  further  coUection  of  these  notes  on  emergency  power- 
plant  practice,  in  response  to  which  this  volume  is  issued.  The 
book,  like  its  predecessor,  is  intended  to  suggest  solutions  for  un- 
usual problems  and  methods  of  meeting  difficult  situations. 

Shket  Metal  Wobkees'  Manual.  A  Complete,  Practical  Instruc- 
tion Book  on  the  Sheet-Metal  Industry,  Machinery  and  Tools, 
and  Related  Subjects,  Including  the  Oxy-Acetylene  Welding  and 
Cutting  Process.  By  L.  Broemel.  With  a  Special  Course  in 
Elementary  and  Advanced  Sheet  Metal  Work  and  Pattern  Draft- 
ing for  Technical  and  Trade  School  Instructors  and   Students; 


Also  for  Reference  and  Study  by  Sheet  Metal  Workers  and  Ap- 
prentices, by  J.  S.  Daugherty.  Frederick  J.  Drake  and  Co.,  Chi- 
cago (copyright,  1918).  Flexible  cloth,  5x7  in.,  552  pp.,  394 
illus.,  32  tables.    $2. 

The  authors  have  tried  to  produce  a  comprehensive  text-book 
on  the  machinery,  tools  and  methods  used  in  sheet-metal  working, 
suited  to  the  needs  of  manual  training  and  trade  schools.  Outline 
courses  in  sheet-metal  work  and  hand  forging  and  welding  which 
meet  the  requirements  of  emergency  war  training  are  included. 

The  SHiPBtrrLDEEs'  Blue  Book.  This  is  the  first  and  only  practical 
handbook  containing  such  information  as  you  must  have  in  your 
daily  work.  It  covers  everything  on  Rivets  and  Riveting,  Spacing 
of  Rivets,  Riveting  for  Water  and  Oiltight  Work,  Buttlaps,  Butt- 
straps,  Brackets,  Frames,  Plating,  etc.,  by  a  Practical  Man. 
By  Walter  Kay  Crawford ;  edited  by  E.  R.  Glass.  Ocean  Pub- 
lishing Co.,  New  York,  1918.    Cloth,  4x6  in.,  79  pp.    $1.50. 

A  compact  manual  of  information  useful  to  apprentices  and 
shipfitters;  largely  in  tabular  form. 
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AciBSES  FEES,  PONTES.  Tome  I.  By  Alexis 
Jacquet.     Parii,  1918.     Purchase. 

Airplane  Chaeactebistics.  By  Frederick 
Bedell.     Ithaca,  1918.     Gift   of   author. 

Alsace-Loeeaine  Peotests,  translated  from 
original  French  records  and  published  by  Mr. 
D.  Fricot.  Angels  Camp,  Cal.  n.  d.  Gift  of 
Alfred  D.  Plinn. 

Ameeican  Institdte  of  Mining  Engineees. 
Transactions.  Vol.  5T,  58.  New  York,  1918. 
Purchase. 

Association  of  Ontaeio  Land  Sdeveyoes.  An- 
nual Report.  No.  33,  and  Proceedings  of 
26th  Annual  Meeting.  Toronto,  1918.  Gift 
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Bangor  Mineeal  District.  (Tasmania.  Geo- 
logical Survey,  Bulletin  No.  27).  Tasmania, 
J918.     Purchase. 

Banking  Evolution.  An  address  delivered  by 
Chas.  H.  Sabin,  President  of  the  Guaranty 
Trust  Co.,  before  the  State  Bank  Section  of 
the  American  Bankers'  Association,  Sept.  25, 
1918.     Gift  of  Guaranty  Trust  Co. 

Beitish  Columbia,  Department  of  Lands.  Re- 
port of  Water  Rights  Branch,  1917.  Victoria, 
1918.  Gift  of  British  Columbia  Water  Rights 
Branch. 

Building  and  Oenamental  Stones  of  Canada. 
Report.     Vol.    V.     Ottwica,   1911.     Purchase. 

Bueeau  of  Railway  Economics.  Summary  of 
Railway  Returns  year  ending  Dec.  31,  1917. 
Washington,  1918.  Gift  of  Bureau  of  Railway 
Economics. 

CALCUL  DES  SYSTfiMES  BLASTIQUBS  DE  LA  CON- 
STRUCTION. By  Ernest  Flamard.  Paris,  1918. 
Purchase. 

Calipoenia  Railroad  Commission.  Decisions. 
Vol.  XIV,  1917.  Sacramento,  1918.  Pur- 
chase. 

Catskill  Aqoeduct  Celebration.  Historic  and 
Museum  Publications,  1917.  Gift  of  Geo.  F. 
Kunz. 

Chicago  Elevated  Railroad  Company.  Safety 
Rules,     n.   d.     Gift   of   Company. 

Chilean  Mining  Code,  January  1,  1889.  By 
Charles  E.  M.  Michels.  Santiago  de  Chile, 
1911,.     Gift  of  author. 

The  Co-insurance  Clause.  An  address  deliv- 
ered before  the  129th  meeting  of  the  Insur- 
ance Society  of  New  York  on  March  7,  1916. 
Vev>  York,  1918.  Gift  of  Insurance  Society  of 
New  York. 

Combination,  Not  Competition  of  Railroads. 
By  Blewett  Lee.  (Reprinted  from  Michigan 
Law  Review,  May,  1918.)      Gift. 

DiPLOsiATic    and    Consular     Service    of    the 


United  States.     Corrected  to  Aug.   31,   1918. 
Washington,  1918.     Gift. 

Ddluth-Superioe  Harbor.  Statistical  Report 
of  Marine  Commerce  of  Duluth,  Minn.,  and 
Superior,  Wis.     1917.     Gift  of  Alfred  D.  Flinn. 

L'ELECEOCHIMIE    ET    L'ELECTEOMfiTALLUEGIE.     By 

Albert   Levasseur.     Paris,  1917.     Purchase. 

The  Electrician.  Annual  tables  of  electricity 
undertakings  of  the  United  Kingdom,  the 
Colonies  and  Foreign  Countries.  London,  1918. 
Purchase. 

Electrical  Blue  Book.  The  Buyers'  Encyclo- 
pedia of  Electrical  Material.  Ed.  8th,  1918. 
Chicago.  1918.     Gift  of  Alfred  D.  Flinn. 

Engineering  Association  of  New  South 
Wales.  Minutes  of  Proceedings,  Vol.  XXXII. 
Sydney,  1918.     Purchase. 

Engineering  Profession  Fifty  Years  Hence. 
By  J.  A.  L.  Waddell.  (Reprinted  from  Sci- 
entific Monthly,  Vol.  VI,  June  1918  ;  Vol.  VII, 
July-Aug.  1918.)  Lancaster,  1918.  Gift  of 
author. 

Fares  and  Freight  Rates.  What  of  the  After- 
math of  Government  control  of  railroads?  By 
H.  W.  Seaman.  (Bulletin  No.  46,  City  Na- 
tional Bank,  Clinton,  loica).  1918.  Gift  of 
City   National  Bank. 

Food  Supply  and  the  War,  as  shown  by  the 
Report  of  the  New  York  State  Food  Supply 
Commission.  Albany,  1918.  Gift  of  New  "fork 
State  Food  Commission. 

Formations  GfioLOGiQUEs  Aueif^ees  db 
l'Afrique  du  Sud.  By  Renfi  de  Bonand. 
Paris,  1917.     Purchase. 

From  the  Falls  to  the  Factory  :  a  treatise 
on  electric  power  transmission.  British 
Aluminum    Company.     London,    n.    d. 

PcEL  Saving  in  Power  Plants.  (Bulletin  No. 
1,  Advisory  Engineering  Committee  to  the 
Massachusetts  Fuel  Administrator).  Boston, 
1918. 

GH.4VITY  AND  TEMPERATURE  TABLES  FOE  MIN- 
ERAL Oils  from  Determinations  of  the 
Bureau  of  Standards  and  Other  Tables 
FOR  General  Testing  and  Refinery  Prac- 
tice. Compiled  and  edited  by  E.  N.  Hurlburt. 
Rochester,  1918.  Gift  of  Taylor  Instrument 
Companies. 

Great  Britain.  Department  of  Scientific 
and  Industrial  Research.  First  Report  of 
the  Mine  Rescue  Apparatus  Research  Com- 
mittee.    London,  1918. 

Report   of   the   Committee   of   the   Privy 

Council.     1917-18.     London,  1918.     Gift  of  De- 
partment of  Scientific  and  Industrial  Research. 

Hartford  Public  Library.  Annual  Report  of 
the  Directors.  18th,  1918.  Hartford,  1918. 
Gift  of  Public  Library. 


International  Military  Digest.  Annual, 
1917.     New  York,  1918.     Purchase. 

An  Investigation  Into  the  Therapeutic 
Value  of  Compressed  Yeast.  By  P.  B. 
Hawk.  (Reprinted  from  the  Journal  of  the 
American    Medical    Association.)      New    York,  . 

1917.  Gift  of  The  Fleischmann  Company. 

Jane's  Fighting  Ships,  1917.  An  encyclopedia 
of  the  navies  of  the  world.  London,  1917. 
Purchase. 

Kingdom  of  Beixsium.  Ministry  of  Justice  and 
Ministry  of  Foreign  Affairs,  War  of  1914- 
1916.  Reply  to  the  German  white  book  of 
the  10th  May,  1915,  Die  volkerrechtswldrige 
FUhrung    des    belgischen    volksriegs.     London, 

1918.  Gift  of  Service  Bureau  of  the  Commit- 
tee on  Public  Affairs. 

Proctor  Knott's  Speech  on  Duluth,  issued 
by  the  Public  Affairs  Committee  of  the  Com- 
mercial Club  of  Duluth.  Gift  of  Alfred  D. 
Pllnn. 

La  Distillation  FRAciiONNfiE  et  la  Rectifi- 
cation. By  Charles  Manlier.  Paris,  1917. 
Purchase. 

Laying  the  Rails  foe  Futueb  Business,  with 
a  synopsis  of  the  Law  for  the  Federal  Con- 
trol of  Railroads.  New  York,  1918.  Gift  of 
Guaranty  Trust   Company. 

Lessons  in  Community  and  National  Life. 
Series  A,  for  the  upper  classes  of  the  high 
school.  Washington,  1918.  Gift  of  U.  S.  Bu- 
reau of  Education. 

Merchants'  Association  op  New  York.  I. 
Opposing  Government  Ownership  and  Oper- 
ation of  Public  Utilities ;  II.  Advocating  Ex- 
clusive Regulation  of  All  Railroads  by  the  Fed- 
eral Government  Nov.  1916.  Gift  of  Mer- 
chants' Association  of  New  York. 

Metropolitan  Water  Board.  12th  Annual  re- 
port on  the  results  of  the  chemical  and  bac- 
teriological examination  of  the  London  waters 
for  tie  twelve  months  ended  31st  March,  1918. 
By  A.   C.   Houston.     London,  1918.     Purchase. 

Minerals  and  Metals  for  War  Purposes. 
Hearings  before  the  Committee  on  Mines  and 
Mining,  United  States  Senate,  65th  Congress, 
Second   Session.     Washington,  1918.     Gift. 

Mining  Operations  in  the  Province  op 
Quebec,  1917.     Queiec,  1918.     Purchase. 

National  Advisory  Committee  foe  Aeronau- 
tics. Annual  Report.  3d,  1917.  Washing- 
ton, 1918.     Gift  of  A.S.M.E. 

New  Orleans,  La.  Sewerage  and  Water  Board. 
Report,  36th  semi-annual.  New  Orleans,  1917. 
Gift  of  Sewerage  and  Water  Board. 

New  Yore  State.  Chamber  of  Commerce.  An- 
nual Report  of  the  Corporation.  60th,  1917- 
18.  New  York,  1918.  Gift  of  Chamber  of 
Commerce. 
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New  York  State.  Public  Service  Commission, 
Second  District.  Annual  Report.  1917 — II. 
Albany,  1918.  Gift  of  New  York  State  Public 
Service   Commission. 

New  Yoke  Times  Index.  April-June  1918. 
Volume   VII.     New    York,   1918.     Purchase. 

Ogden  City,  Utah.  Montlily  Financial  State- 
ment, May  1918,  also  containing  summary  of 
proceedings  of  the  Board  of  Commissioners 
for  the  month  of  May  1918.  Gift  of  City 
Uecorder. 

Oil,  Paint  and  Drug  Reporter.  Green  bools 
for  buyers.  Fall  edition,  1918.  Neio  York, 
1918.     Gift   of   Oil,    Paint   &   Drug   Reporter. 

Pennsylvania.  Department  of  Agriculture. 
Feeding  Stuffs  Report,  1917.  (General  bul- 
letin   No.    312).     Harrislurg,    1918.     Purchase. 

Pocket  List  op  Railroad  Officials,  No.  95, 
1918.     New  York,  1918.     Purchase. 

Portland  Cement  Association.  Magazine  List, 
August,  1918.  Chicago,  191S.  Gift  of  Asso- 
ciation. 

Public  Utilities  Reports — .\nnotated,  1918 
( — )   B.  C.     Rochester,  1918.     Purchase. 

Recent  Revolution  in  Organ  Building.  By 
G.  L.  Miller.  Ed.  2.  New  York,  191S  Gift  of 
Samuel  Wein. 

Reconnoissance  Soil  Survey  op  North.  East- 
ern Wisconsin,  with  maps.  (Bulletin  No. 
XLVII  to  L,  Soil  Series  12-15.)  Madison, 
1916.      Purchase. 


TRADE  CATALOGUES 

BiOELOW  Company.     New  Haven,  Conn. 

Catalogue    describing    the     Bigelow     Hornshy 
■water-tube   boiler.      1917. 


BlIKT    MANUPAOTURINQ     COMPANY.       Akiou.     Ohio. 

General  catalogue  on  oil  filters,  exhaust  heads 

and  ventilators.      1917. 
Blue  print  of  Burt  unit-type  filter.     1914. 

Defender  Automatic  Regulator  Company.     St. 
Louis,  Mo. 
Catalog  No.  10.     n.  d. 

E.   I.   DU   Pont  db  Nemours  &   Company.     Wil- 
mington,  Del. 
Blasters'  Handbook.     1918. 

General  Electric  Company.    Schenectady,  N.  Y. 
Bulletin    No.    40017.      Small    Direct    Current 
Generators,  Type  ML.     August  1918. 


No.  47702.     Rheostat  and  Compensator 

Operating  Mechanisms.     August  1918. 

General  Electric  Company,   Ivanhoe   Regent 
Works.     Cleveland,  Ohio. 
Catalog  No.  276.     Ivanhoe  metal  reflectors  and 
fittings   for   industrial   illumination.     1918. 

IfARRisoN  Safety  Boiler  Works.  Philadelphia, 
Pa. 

Catalog  No.  550.  Cochrane  Steam  and  Oil 
Separators. 

No.  710.     Cochrane  Heaters  for  Steam 

Power  Plants. 

Engineering  Leaflet  No.  18.  Testing  V-Notch 
Meters. 

Cochrane  Exhaust  Steam  Heating  Encyclo- 
pedia.    1914. 

Jeffrey  Mfg.  Co.     Columbus  Ohio. 

Catalog  No.  175.  Jeffrey  Standard  Belt  Con- 
veyers. 

Larner-Johnson  Valve  and  Engineering  Com- 
pany.    Philadelphia,  Pa. 
Bulletin  No.  1.   Johnson  hydraulic  valve.   July, 
1918. 

New    England    Tank    and    Tower    Company. 
Everett.  Mass. 
Wood  tanks.      (Catalogue  F.) 


llEiNoi.u.s  Electric  Company.     Chicago,  111. 
Bulletin  No.  22.     Reco  color  hoods.     June  15, 
1015. 

No.  27.     Reco  flashers.     July  1,  1915. 

No.  33.     Keco  flashers.     Dec.  1,  1915. 

No.  202.  Type  "A"   alternating-current 

motors. 

Ross    Heater    and    Manufacturing    Company. 
Buffalo,  N.  Y. 
Catalogue  B.     Ross  crossbead-gulded  expansion 
Joint. 

Richardson  Scale  Company.     Passaic,  N.  J. 
Descriptive      booklet      describing      Richardson 
automatic  scales  for  pulverized  coal. 

S.MiTn-SERKELL  COMPANY,  INC.     New  York  City. 
Bulletin   No.   26.     Francke   flexible   couplings. 
1918. 

Stephens-Adamson  Mfg.  Co.     Aurora,  111. 
The  Labor  Saver.     October  1918. 

Tide  Water  Oil  CoiIpany.     New  York,  N.  Y. 
Vecdol,  lubrication  of  internal  combustion  en- 
gines.    Ed.  4,  1918. 

United  Filters  Corporation.    Brooklyn,  N.  T. 
Sweetland's  patent  metallic  filter  cloth. 


Wheeler    Condenser    and    Engineering    Com- 
pany.    Carteret,  N.  J. 
Bulletin    112-A.      Condensers,    pumps,    cooling 
towers,  etc.      1918. 

Worthington  Pump  and  Machinery  Corpoea- 
TiON.     New  York,  N.  Y. 
Vertical     triplex     power     pumps,     single    and 
double  acting.      (D-702)    May,   1918. 

Yarnall  Waring  Company.     Philadelphia,   Pa. 
Engineering  devices  for  ttie  power  plant.     De- 
scriptive booklet. 


PERSONALS 


/N  these  columns  are  inserted  items  concerning  members  of  the  Society  and  their  professional 
activities.  Members  are  always  interested  in  the  doings  of  their  fellow-members,  and  the 
Society  welcomes  notes  from  members  and  concerning  members  for  insertion  in  this  section.  All 
communications  of  personal  notes  should  be  addressed  to  the  Secretary,  and  items  should  be  re- 
ceived by  December  15  in  order  to  appear  in  the  January  issue. 


CHANGES    OF    POSITION 

Otto  Da  Costa-Schmidt,  formerly  affiliated 
with  the  Treadwell  Engineering  Company, 
Easton,  Pa.,  has  entered  the  employ  of  the  Ohio 
Bronze  Powder  Company,  Cleveland,   Ohio. 

Sidney  G.  Walker,  until  recently  associated 
with  the  Manufacturers'  Mutual  Fire  Insurance 
Company,  Providence.  R.  I.,  has  assumed  the 
position  of  vice-president  of  the  New  York  Re- 
ciprocal Underwriters,  with  headquarters  at 
New  York. 

O.  G.  JENNER  has  resigned  his  position  of 
superintendent  with  the  Wilson  and  Bennett 
Manufacturing  Company,  Chicago,  111.,  to  as- 
sume a  similar  position  with  the  Equipment 
Corporation  of  America,  of  the  same  city. 

Adolph  Starr  has  entered  the  employ  of  the 
Locomotive  Superheater  Company,  New  York,  in 
the  capacity  of  erecting  engineer.  Mr.  Starr 
was,  until  recently,  chief  gage  inspector,  Win- 
chester Repeating  Arms  Company,  New  Haven, 
Conn. 

Harry  E.  Henrickson,  formerly  connected 
with  the  S.  S.  White  Dental  Manufacturing 
Company,  has  become  associated  with  the  Rem- 
ington Arms  and  Ammunition  Company,  Bridge- 
port Works,   as  a   process  engineer. 

William  V.  Lowe,  formerly  associated  with 
the  engineering  department  of  John  Bath  Com- 
pany, Fitchburg,  Mass.,  has  assumed  the  duties 
of  foreman  of  the  training  school  of  the  Put- 
nam Machine  Company,  Fitchburg,  Mass.,  which 
is  one  of  the  branches  of  the  Manning,  Max- 
well and  Moore  Company.  The  training  school, 
or  vestibule  school,  has  been  established  through- 
out   the    country    to    provide    workmen    for    the 


shop  to  take  the  places  of  those  who  have  gone 
to  the  front. 

J.  D.  GouLBTTB  has  accepted  the  position  of 
construction  engineer  with  the  Gulf  Production 
Company,  Eastland,  Tex.  He  was,  until  re- 
cently, affiliated  with  the  Gulf  Refining  Com- 
pany, Shreveport,  La.,  in  the  capacity  of  con- 
struction engineer  and  Diant  superintendent. 

George  S.  Blankenhorn,  resigned  from  the 
.Vmerican  International  Shipbuilding  Corpora- 
tion, on  August  1,  as  engineer  of  steam  ma- 
chinery, and  since  then  has  been  connected  with 
the  Wilson-Snyder  Pumping  Machinery  Com- 
pany, as  engineer  in  their  Philadelphia,  Pa., 
district. 

Louis  J.  Pelissier,  formerly  equipment  en- 
gineer of  the  Norwich,  Coim.,  Division  of  the 
Marlin  Rockwell  Corporation,  Is  now  mechan- 
ical superintendent  of  the  Tacony,  Philadelphia 
Division  of  the   same  company. 

J.  H.  ROMANN,  formerly  connected  with  the 
Chicago,  III.,  office  of  Joseph  T.  Ryerson  and 
Son,  is  now  in  charge  of  the  export  division 
of  the  company  in  New  York,  whicii  has  re- 
cently been   opened. 

John  G.  Shirley,  assistant  works  manager 
of  the  Gilbert  and  Barker  Manufacturing  Com- 
pany, Springfield,  Mass.,  has  accepted  an  ap- 
pointment as  production  manager  of  the  S.  K.  F. 
Ball  Bearing  Company,  Hartford,  Conn. 

Percy  A.  McKittrick,  for  20  years  with  the 
Saco-Lowell  Shops  and  the  Lowell  Machine  Shop, 
has  severed  his  connection  with  that  company 
and  is  now  assistant  treasurer  of  the  Parks- 
Cramer  Company,  of  Fitchburg.  Mass.  The 
Parks-Cramer  Company  is  a  recent  consolidation 


of  two  firms  well  known  in  mill  circles,  the 
G.  M.  Parks  Company,  of  Fitchburg,  Mass.,  and 
Stuart  W.  Cramer,  of  Charlotte,  N.  C. 

Frederick  A.  Aldbn,  formerly  connected  with 
Fay,  Spoffard  and  Thorndike,  Boston,  Mass.,  as 
mechanical  engineer,  has  assumed  the  duties  of 
division  engineer.  Sea  Service  Bureau,  United 
States  Shipping  Board,  Boston,  Mass. 

Lewis  H.  Miller  has  become  affiliated  with 
the  Babcock  and  Wilcox  Company,  Barberton,  O., 
in  the  capacity  of  designing  engineer  of  the 
plant  engineering  department.  He  was  formerly 
associated  with  the  Tennessee  Coal,  Iron  and 
Railroad  Company,  Birmingham,  Ala.,  as  mechan- 
ical engineer. 

George  H.  John,  Jr.,  until  recently  planning 
engineer  with  the  Stokes  and  Smith  Company, 
Philadelphia,  Pa.,  has  assumed  the  duties  of 
instructor  in  mechanical  engineering,  Columbia 
University,   New  York. 

John  B.  Purves,  formerly  associated  with 
the  Combined  Locks  Paper  Company,  Combined 
Locks,  Wis.,  has  resigned  his  position  and  hag 
assumed  the  duties  of  mill  manager  with  the 
Interlake  Pulp  and  Paper  Company,  Appleton, 
Wis. 

Stephen  H.  Painter  has  become  special  rep- 
resentative of  the  Ingersoll-Rand  Company,  In 
Chile  and  in  Bolivia.  He  was  formerly  associ- 
ated with  the  company  in  New  York,  as  manager 
of  the  calyx   drill   department. 

Philip  M.  Hathaway  has  resigned  his  posi- 
tion with  the  International  Register  Company, 
Chicago,  111.,  to  become  chief  engineer  of  the 
National  Lead  Company,  Crooke  Works,  Brook- 
lyn,  N.  Y. 
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John  W.  Meushon,  plant  engineer  at  Kayles 
Shipyard,  Inc.,  Port  Jefferson,  N.  Y.,  is  now 
employed  in  the  ship  construction  department 
of  the  American  International  Shiphnildins 
Corporation,   Ilog   Island,   Pa. 

Stephen  Thomas,  formerly  condmstion  engi- 
neer for  the  Goodyear  Tire  and  Kuliher  Company 
at  Akron,  Ohio,  has  accepted  a  similar  position 
with  the  K.  I.  du  Pont  de  Xenumrs  Company. 
Wilmington,  Del. 

ANNOUNCEMENT.S 

F.  H.  RosENCiiANTS  has  entered  the  engineer- 
ing department  of  the  Electric  Bond  and  Share 
Company,   New  York. 

A.  H.  PcGH  has  accepted  the  position  of  head 
of  the  loading  and  explosive  section.  Ordnance 
Department,   Cincinnati,  Ohio. 

RnpERT  K.  Stockwell,  formerly  western  man- 
ager, Robins  Conveying  Belt  Company,  Salt  Lake 
City,  Utah,  has  assumed  the  duties  of  general 
sales  manager  of  the  same  company,  with  head- 
quarters at  New  York. 

Charles  E.  Waddell  has  assumed  the  office 
of  Chief  of  Conservation  for  North  Carolina, 
under  the  United   States  Fuel  Administration. 

Lieutenant  William  P.  Hates,  United  States 
Naval  Reserve  Force,  is  now  in  command  of  one 
of  the  United  States  vessels  on  the  Asiatic 
Station. 

Lieutenant  Frank  F.  Boyd,  U.  S.  N.  R.,  since 
the  war  chief  engineer  of  the  V.  S.  S.  Jupiter, 
a  20.000-ton  electrically  propelled  ship,  has  been 
stationed    as    engineer    and    repair    officer.    Sub- 


marine Base,  New  London,  Conn.,  and  has  been 
promoted  to  Lieutenant  Commander,  U.  S.  N.  R. 

Fked  V.  ITadley,  consulting  engineer  for  in- 
dustrial furnaces,  Boston,  Mass.,  has  closed  his 
office  to  become  associated  with  Tate-Jones  and 
Company,  of  Pittsburgh,  with  headquarters  at 
00   Church    St.,   New   York. 

Frank  Mossberg  has  assumed  the  duties  of 
vice-president  and  general  manager  of  the 
IIooker-Mossberg  Corporation,  which  has  re- 
cently been  organized  in  the  state  of  Massachu- 
setts to  take  over  a  large  contriict  for  the  manu- 
facture of  airplane  parts  for  the  Government. 
The  factory   is  located   at  Attlehoro,  Mass. 

Prank  C.  Gignoux  has  assumed  the  duties 
of  production  expert.  Bureau  of  Aircraft  Pro- 
duction,  U.   S.  A.,  Berkeley,   Cal. 

Charles  W.  Willette  has  accepted  a  posi- 
tion with  the  California  Barrel  Company,  of 
San  Francisco  and  Portland,  and  is  engaged  In 
drawing  plans  for  an  immense  plant  comprising 
a  sawmill  and  barrel  factory  combined  which, 
when  completed,  will  cover  about  GO  acres.  Mr. 
Willette's  headquarters  are  in  Portland,  Ore. 

H.  Howard  Heller  has  become  associated 
with  the  Ford  Instrument  Company.  New  York. 
N.   Y. 

Julius  .\lsberg  has  entered  the  Division  of 
Fats  and  Oils  of  the  U.  S.  Food  AdministTa- 
tion   with    headquarters  at  Washington,    D.   C. 

James  C.  Hobart,  with  the  American  Red 
Cross  Ambulance  Service  in  Italy,  has  been 
decorated  by  the  Government  for  meritorious 
conduct   in   a   recent  offensive. 


APPOINTMENTS 

F.  E.  Matthews,  specializing  in  mechanical 
refrigeration,  and  engaged  for  several  months 
past  in  research  work  of  a  physico-chemical 
nature  in  connection  with  the  commercial  de- 
velopment of  a  new  system  of  refrigeration 
based  on  chemical  reaction,  has  accepted  an  ap- 
pointment for  the  duration  of  the  war  with  the 
United  States  Department  of  Agriculture,  Bureau 
of  Markets,  with  headquarters  in  New  York. 
He  will  have  to  do  with  the  study  of  cold  storage 
methods  and  costs  to  the  end  of  assisting  the 
industry  in  the  establishment  of  an  equitable 
and  uniform  basis  for  determining  operating 
costs  of  chilling,  freezing  and  carrying  various 
cold    storage    products    under    refrigeration. 

G.  P.  SoNN  has  recently  been  appointed  plant 
engineer  of  the  National  Conduit  and  Cable 
Company,  Hastings,  N.  Y. 

Henry  S.  Morse  has  been  appointed  chief 
engineer  of  the  St.  Joseph  Lead  Company  at 
Herculaneum,   Mo. 

J.  J.  Swan  has  been  appointed  Lieutenant- 
Colonel,  U.  S.  Army,  and  assigned  to  the  Person- 
nel Branch  of  the  Operations  Division,  General 
Staff,  Washington,  D.  C. 

A.  F.  Barnes,  Dean  of  Engineering,  New  Mex- 
ico College  of  Agriculture  and  Mechanic  Arts,  has 
been  appointed  by  the  United  States  Fuel  Ad- 
ministration, administrative  engineer  for  New 
Mexico. 

H.  0.  C.  ISENBERG,  formerly  assistant  factory 
manager  of  the  Wright-Martin  Aircraft  Corpora- 
tion, has  been  appointed  factory  manager  of  the 
corporation's  New  Brunswick,  N.  J.,  plant. 


EMPLOYMENT  BULLETIN 

^~f^HE  SECRETARY  considers  it  a  special  obligation  and  pleasant  duty  to  make  the  office  of  the 
-*■  Society  the  medium  for  assisting  members  to  secure  positions,  by  putting  them  in  touch  with 
special  opportunities  for  which  their  training  and  experience  qualify  them,  and  for  helping  any 
one   desiring  engineering  services.     The  Society  acts   only   as   a    clearing   house   in    these   matters. 


POSITIONS  AVAILABLE 

Stamps  xlioiild  be  inclosed  for  transiirittul  of' 
applications  to  advertisers j  non-menibei'S  must 
accotnpatiy  applications  w-ith  a  letter  o/  reference 
or  introduction  from  a  meml>er;  such  reference 
letter  irill  he  filed  irith  the  Society  records. 

DIRECTOR  OF  WELFARE  WORK  and  general 
plant  cooperation  with  heads  of  departments 
and  employees.  Location,  Middle  West. 
L-0282. 

DRAFTSMEN  on  industrial  plant  and  power- 
station  work.  Traveling  expenses  and  salary 
depending  on  man  ;  $45  per  week.  Location, 
Wilmington,  Delaware.     L-0662. 

MECHANICAL  AND  SAFETY  ENGINEER  hav- 
ing tw'o  or  more  years  practical  shop  experi- 
ence. Must  be  tactful  and  able  to  confer  with 
high  executives  and  Government  officials.  Ex- 
cellent opportunity  to  make  wide  acquaintance 
in  engineering  profession.  Salary  $1800  to 
$2500.      L-0767. 

DRAFTSMAN,  with  experience  in  design  of 
medium-weight  machinery.  Responsible  man. 
Steam-engine  experience  valuable.  Pay  ac- 
cording to  experience  and  ability.  Location. 
Buffalo.     L-0768. 

WORKS  ENGINEER,  technically  trained,  high- 
class  executive,  to  take  charge  of  architectural 
and  construction  departments,  complete  power 
equipment,  stock  storage  and  transfer  prob- 
lems. Preference  given  to  man  with  general 
manufacturing  experience  in  addition  to  spe- 
cializing on  above  problems.     L-0770. 

HIGH-GRADE  XL\N  to  take  charge  of  heat- 
treating  department^  Indianapolis  firm.  Tech- 
nically-trained man  of  energy,  ambition  and 
executive  ability,  to  take  hold  of  department 
and  make  it  highly  productive  both  in  quality 
and  quantity  of  work  done.  Some  experience 
in  carbonizing  and  cyaniding  of  steels.  Funda- 
mental grounding  in   heat  treatment  of  steels 

-and  ability  to  trace  causes  through  results. 
Should   be  capable  executive   and   have   genius 

-sufficient  to  improve  plant  and  equipment  con- 

-ditions.  Position  one  of  large  opportunities. 
Salary    $250    per    month.      Location,    Indian- 

iapolls.     L-0771. 


INSTRUCTOR  in  practical  mathematics  for  two 
or  tliree  evenings  a  week.  Practical  man  pre- 
ferred.    L-0772. 

DIRECTOR,  toolmakers-apprentice  school.  Lo- 
cation,  Utica,  N.   Y.     L-0773. 

M.\N  with  aptitude  for  writing  and  engineer- 
ing training  and  experience,  training  prefer- 
ably in  mechanical  engineering  to  include 
familiarity  with  power-plant  practice.  Com- 
mercial and  selling  experience,  and  originality 
and  interest  in  technical  and  commercial  de- 
velopments of  advantage.  Work  can  be  so 
arranged  that  it  can  he  done  either  largely  at 
desk  or  combined  with  certain  amount  of 
traveling  and  interviewing  of  engineers  and 
business  men.  Physical  inability,  interfering 
with  getting  about  freely,  would  not  neces- 
sarily disqualify.  State  training  and  experi- 
ence and  if  possible  send  samples  of  own 
authorship.     L-0774. 

ASSISTANT  GENERAL  MANAGER,  manufac- 
turing of  automobile  parts  in  the  way  of 
transmissions,  steering  gears,  differentials, 
clutches  and  controls  for  automobile  trucks 
and  tractors.  At  present  employing  1600  men 
in  factory  with  floor  capacity  of  about  300,000 
square  ft.  High-grade  man  with  considerable 
experience  in  manufacturing  and  executive 
work.     L-0782. 

ENGINEERS  AND  DESIGNERS,  high-grade  men 

for  permanent  work.     L-0784. 

DESIGN  AND  LAYOUT  MAN,  not  over  35,  mar- 
ried man  preferred.  General  knowledge  of 
electrical  construction  with  sufficient  practical 
or  technical  training  to  lay  out  well-balanced 
design,  together  with  knowledge  of  quantity 
production.  Required  for  mechanical  design 
of  lighting,  starting  and  ignition  equipment 
for  internal-combustion  engines.  Salary  up 
to  $175  per  month.    Location,  Indiana.    L-07S6. 

DRAFTSMAN    for    plant   in    Jones   Point.    N.    Y. 
Salary   $25  per  week  with  transportation  and 
meals.     Prefer  experience  in  chemical  or  sugar  ■ 
line.     Application  in  hand  writing.     L-0787. 

SALES  ENGINEER,  to  assist  with  portion  of 
engineering    correspondence   and    problems,    re- 


quiring man  of  technical  education  or  train- 
ing, with  view  to  recommending  and  selecting 
proper  sizes  of  ball  bearings  for  various  appli- 
cations to  fill  requirements  of  clients.  Loca- 
tion, Connecticut.     L-0788. 

MECHANICAL  DRAFTSMEN,  two  or  three  for 
Government  work.     L-0797. 

PJNGINEER,  competent  to  take  charge  of  gas- 
engine  plant,  consisting  of  three  Smith  pro- 
ducers, two  Allis-Chalmers  engines,  direct  con- 
nected to  two  Bullock  generators  of  200-kw. 
each.     Location,  New  York.     L-0S03. 

TECHNIC.\L  MEN  in  connection  with  experi- 
mental-engineering department,  to  determine 
by  time-study  method  output  of  each  opera- 
tion ;  also  study  of  speeds  and  feeds,  to  en- 
able rate  department  to  set  piece  rates.    L-0S05. 

SAFETY  ENGINEER,  preferably  with  technical 
training,  to  carry  on  inspection  service,  educa- 
tion and  committee  work  connected  with  large 
corporation.     Location,  Utica,  N.  Y.     L-0806. 

DRAFTSM.\N  on  design-conveying  machinery. 
Location,  New  York.  Salary  depends  on  man. 
L-OSIO. 

MECHANICAL  ENGINEER  for  engineering  di- 
vision in  St.  Louis  Ordnance  District,  with 
considerable  experience  in  machine  design  and 
shop  practice.  Capable  of  writing  compre- 
hensive letters  concerning  manufacture  of  ord- 
nance material.  Salary  about  $3000  a  year. 
Desirable  that  man  he  familiar  with  manufac- 
turing conditions  of  section.     L-0813. 

ASSISTANT  INSTRUCTOR  in  Lowell  Textile 
School,  mechanical  drawing,  engineering  de- 
partment. Prefer  man  with  some  teaching 
experience.  Could  use  one  good  draftsman. 
Salary  $25  per  week.     L-0814. 

SALES  ENGINEER,  age  28  to  35  :  keen,  aggres- 
sive, tactful,  pleasing  personality.  One  who 
will  not  lose  sight  of  engineering  principles  in 
desire  for  trade,  willing  to  huild  from  founda- 
tion up.  Engineer  with  selling  experience  or 
salesman  with  engineering  knowledge.  Knowl- 
edge of  ball-bearing  field  desirable.  Location, 
Chicago,      Salary  $3000  to  $4000.     L-0815. 
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CHIEF  IXSI'KCTUI!.  age  UTt  to  40,  i-li-iti'ical 
and  in('(.'liaiii<'iil  :  resourceful  and  systematic 
with  organizing  and  executive  ability.  Tlior- 
<)uj;li  training  with  considerable  practical  ex- 
piTiencc  in  manufacturing  small  electrical 
devices.  Knowledge  insulating  materials  and 
very  intricate  processes  incident  to  building 
wire-wound  Insulated  apparatus.  Good  prac- 
tical knowledge  macbine-sbop  practice,  opera- 
tion, testing  and  inspection.  Location,  Indiana. 
State  salary.     L-0S16. 

SHOP  M.VNAUER  AND  DESIGNER  on  machine 
tools,  especially  engine  lathes.  State  experi- 
ence in  detail  during  past  ten  years,  capacity 
for  producing  results  and  salary  expected. 
Location,  Cincinnati.     L-081S. 

TWO  INSTRUCTORS  in  mechanical  drawing 
and  descriptive  geometry.  Location,  Hobokcn, 
N.  J.      L-0S19. 

CHIEF  ENGINEER,  technical  graduate,  prefer- 
ably mechanical ;  over  30  years  of  age,  with 
good  experience.  Wanted  for  concern  making 
pipe  and  pipe-liending  machinery.  Location. 
Ilarrisburg,    Pa.      L-0S20. 

FIELD  INSTRUCTOR  in  mechanical-engineering 
extension  division  University  of  Wisconsin. 
Location  probal)ly  at  Milwaukee.     L-0S21. 

YOUNG  ENGINEER,  at  least  Ave  years'  experi- 
ence since  graduation  with  operation  and  main- 
tenance of  mechanical  equipment ;  an  assist- 
ant master  mechanic.  Salary  $250  per  month. 
L-OS22. 

DESIGNER  AND  DRAFTSMAN,  30  to  40  years 
old.  Single  men  preferred.  Position  perma- 
nent ;  designing  ability  in  gas-engine  electrical 
work  of  from  i-j  to  5  kw.  capacity.  Production 
is  small  gas-engine  electric-direct  electric-con- 
nected unit.  Salary  $2400  and  up.  Head- 
quarters at  Dayton,  Ohio.     L-0S23. 

G.\S  ENGINEER,  one  capable  of  testing  meters, 
calculating  flow  of  gas.  handling  all  mechan- 
ical details  connected  with  gathering  and  dis- 
tributing natural  gas.  Location,  Oklahoma. 
L-0825. 

ASSISTANT  for  material  Inspection  needed.  Man 
versed  in  actual  Inspection  and  tests  of  boiler 
tubes,  boiler  plate,  ship  plate  and  structural 
steel  for  ships.  Essential  that  applicant  be 
conscientious  and  absolutely  trustworthy.  Ac- 
curac.v  in  mathematics  required  and  references 
desired.  Salary  $175  per  month,  together  with 
arrangement  regarding  traveling  expenses. 
L-0827. 

MECHANICAL  DRAFTSMAN  for  essential  work 
around  furnaces  and  mines.  State  age,  experi- 
ence,  reference  and  salary  expected.      L-0S2S. 

ASSISTANT  PURCHASING  AGENT  familiar 
with  electrical  equipment.  Must  be  familiar 
with  purchasing  methods  to  obtain  definite 
promises  of  delivery,  and  able  to  follow  these 
up  and  sec  that  promises  are  kept.  Salary 
about  $200  per  month  to  start.  Location, 
Middle  West.     L-0S29. 

FIRST-CLASS  PRODUCTION  MANAGER.  Ca- 
pable of  supervising  clerical  record,  thoroughly 
familiar  with  brass  and  aluminum  foundr.v 
methods  and  machine  shop  and  assemblini^ 
practice.  Department  is  in  charge  of  handling 
all  orders  through  factory  and  keeping  ma- 
chinery and  other  facilities  properly  employed, 
maintaining  shipping  dates  and  stock  require- 
ments with  greatest  possible  degree  of  ac- 
curacy. Salary  $4000  to  $4500  per  year.  Loca- 
tion,  Detroit.      L-0831. 

FACTORY-PLANT  ENGINEERS.  General  man- 
ager and  assistant  general  manager  for  manu- 
facturing paper.  Age  25  to  40.  Salary  $300 
per  month.  Headquarters,  Paterson,  N.  J. 
L-0S32. 

ASSISTANT  TO  ENGINEER  in  charge  of  con- 
struction work ;  Government  proposition  in 
Southern  .Tersey.  Man  familiar  with  C.  E. 
fundamentals  and  office  work  in  connection 
with  varied  consti-uction.  Salary  $275.  L- 
0833. 

CHEMIST  AND  METALLURGIST.  Foundry 
work.  Salary  depends  on  applicant's  ability. 
Location  Middle  West.     L-0S36. 

MAINTENANCE  ENGINEER.  Familiar  with 
machine-shop  practice,  maintenance,  and 
mechanical  engineering.  Shop  work.  Salary 
depends  on  applicant's  ability.  Location  Middle 
West.     L-0837. 


MECHANICAL  ENGINEER,  experienced  in  de- 
sign of  high-grade  steam  engines  and  boilers, 
especially  of  the  marine  type.  Thoroughly  ex- 
perienced man  with  good  record  required,  and 
one  able  to  handle  draftsmen.  Give  age  and 
exiK'rience  in  detail  and  salary  desired.  Loca- 
tion, Pa.     L-0838. 

CHIEF  ENGINEER,  familiar  with  design  of 
structural  and  plate  work,  hoisting  and  con- 
veying nnichinery  of  the  heaviest  type.  Must 
have  executive  ability  of  highest  order.  Give 
age  and  experience  in  detail  and  salary  desired. 
Location,   Pa.      L-0839. 

WORKS  MANAGER  for  plant  located  in  middle 
west,  manufacturing  high-grade  medium  and 
heavy  nn>tal-working  machinery.  Must  be  at 
present  similarly  employed  and  have  had  ex- 
tensive machine-tool  experience,  be  a  good  or- 
giuizer  with  years  of  experience  in  handling 
men  :  must  l>e  from  plant  with  not  less  than 
lioit  men  under  his  direction.     L-0845. 

MEN  AVAILABLE 

Oitli/  iHcnibcr^  of  the  Societif  are  listed  in  the 
jiiiblishcd  notices  of  this  section.  Copy  for  notices 
should  he  on  hand  bit  the  12th  of  the  month,  and 
lite  form  of  notice  should  l)e  such  that  the  initial 
irords  indicate  the  classification.  Notices  are  not 
repeated  in  consecutive  issues. 

MECHANICAL  ENGINEER.  Age  31,  11  years' 
experience  on  maintenance  and  installation  of 
mechanical  and  electrical  equipment  of  ma- 
chine shops,  automobile  factories,  and  cotton 
mills.  At  present  plant  engineer  of  large  ma- 
chine shop  employing  3000.  Salary  $3000. 
L-283. 

SUPERINTENDENT  OR  CHIEF  ENGINEER  of 
power  plants  or  superintendent  of  plant  and 
factory  construction.  Speciall.v  trained  in 
handling  large  work  in  best  engineering  prac- 
tice. Ten  years'  practical  experience  since 
graduation  from  technical  school.  American, 
age  33  years,  ready  to  go  anywhere.  Now 
employed  but  can  obtain  release  when  neces- 
sary. Design,  construction,  operation,  and 
mainti'nance  of  plants  a  specialty.     L-2S4. 

.MKCIIAMCAL  ENGINEER,  technical  graduate 
and  associate  member,  desires  position  as  man- 
ager where  executive  ability  is  necessary  with 
an  extensive  knowledge  of-  modern  scientific 
and  production  management.  Held  positious 
of  superintendent  and  factory  manager  and 
with  consulting  industrial  engineers.  Will 
consider  proposition  only  where  high-grade 
man  is  required.  Available  about  January  1. 
L-285. 

M. WAGER  OR  SUPERINTENDENT.  Technical 
graduate :  20  years'  experience  in  the  manu- 
facture of  machine  tools,  gasoline  engines,  and 
electrical  machinery  in  positions  from  machin- 
ist to  manager.  Also  experienced  in  equip- 
ment of  buildings  and  in  use  of  modern 
methods  in  plant  management  and  production 
engineering.  At  present  superintendent.  L- 
286. 

I'RODUCTION,  EFFICIENCY  ENGINEER,  15 
years'  technical  and  practical  experience  cover- 
ing all  branches  of  manufacturing.  Have 
pleasing  personality  ;  six  years  as  executive. 
At  present  with  one  of  the  largest  automotive 
companies.  Desire  association  with  financial 
business  man  or  promotor  requiring  man  of 
ability  to  organize  new  business  or  give  new 
life  to  an  old  one.  Any  correspondence  must 
be  confidential  and  proposition  high-grade  and 
essential.     L-2S7. 

MECHANICAL  ENGINEER,  age  30,  eight  years' 
broad  experience.  Last  four  years  as  chief 
draftsman  on  design,  construction  and  main- 
tenance in  power  plant  of  large  public  service 
company,  and  still  so  employed.  Desires  en- 
gineering position  with  large  manufacturing 
or  public  utility  company.     L-288. 

I'l.'ODUCTION  OR  PRODUCTION  EQUIPMENT 
ENGINEER,  or  other  responsible  position,  de- 
signing or  manufacturing  end  or  both.  Salary 
about  $4000.  Would  like  to  correspond  with 
party  needing  self-starting  man.  Practical 
mechanic  and  designer.  Experience  covers 
originating,  designing,  building  and  operating 
numerous  special  and  standard  antomatlc  and 
semi-automatic  machines  for  producing  wide 
variety  of  articles  from  wire,  sheet  metals, 
p.iper,  wood,  etc.,  for  assembling,  labor  saving, 
processing,  conveying,  cost  reducing,  etc.  ; 
punches  and  dies,  jigs,  fixtures  and  tools  and 
general  engineering  routine,  cost  accounting, 
bookkeeping,      time      study      and      production. 


'l'wen(.\'-eig!u   years  old,    married,    with    family. 
Will  go  anywhere.     L-2S;i. 

KXECt'TIVK,  graduate  naval  architect  and 
uieclianical  engineer.  Member,  ten  years'  broad 
practical  experience  in  shipbuilding,  steel- 
plate  construction,  oil  engines  and  special  ma- 
chinery, lining  positions  of  chief  draftsman, 
engineer,  works  manager  and  general  manager. 
Available  January  1.  Salary  $5000  ;  familiar 
with  modern  accounting,  cost  keeping,  produc- 
tion and  manufacturing  methods  and  all  phases 
of  plant  ciiuipment.  maintenance  and  opera- 
tion.    L-2II0. 

MANAGER,  GENERAL  SUPERINTENDENT  OR 
SUPERINTENDENT.  Industrial  engineer, 
member,  American,  age  42.  Twenty-one 
years'  broad  experience  covering  design, 
manufacture,  construction  and  operation, 
appraisal  and  Investigation,  cost  analysis, 
purchasing  and  management,  special  machin- 
ery in  manufacturing  machine  shops,  cover- 
ing engines,  boilers,  overfeed  and_.  underfeed 
stokers;  kilns,  dryers  and  n-..:rallurglcal  fur- 
naces, pumps,  conden.sers.  evaporators  and 
distillers  ;  mining,  conveying,  transmission  and 
process  machinery ;  machine  shop,  power, 
water  works,  cotton-seed  oil,  cement,  hydrated 
lime  and  chemical  plant  design  ;  operation  con- 
struction and  direction  during  past  ten  years  ; 
at  present  on  large  Government  plant  con- 
struction. Seeks  responsible  permanent  con- 
nection. Salary  minimum  $6000  per  year  to 
start.     L-291. 

MECHANICAL  ENGINEER  with  eight  years' 
experience  in  design  and  manufacturing.  One 
year  experimental  and  research  engineering  on 
rifles  and  machine  guns  and  small  inter- 
changeable parts.     Technical  graduate.     L-292. 

SUPERINTENDENT.  WORKS  MANAGER,  PRO- 
DUCTION SUPERINTENDENT,  shell-forging 
plants,  shipyards,  machine  or  structural  shops. 
Salary  $4000  to  $5000.  Location  preferably 
in  the  East.     L-293. 

SALES  MANAGER  OR  SALES  ENGINEER, 
.\merlcan,  13  years'  experience  covering  de- 
signing, construction,  manufacturing  and  sell- 
ing. Have  initiative  and  ability  to  get  results. 
At  present  employed  as  sales  engineer ;  five 
years  with  large  manufacturer  ;  desires  change 
about  January  1,  1919.     L-294. 

EXECUTIVE,  SALES  ENGINEER,  highly  suc- 
cessful, desires  change.  Available  January  1, 
1919.  Fifteen  years'  experience  in  Eastern 
territory  dealing  with  exeeutires.  managers 
and  consulting  engineers  almost  entirely,  and 
selling  with  the  largest  concerns  in  the  coun- 
try. Graduate  mechanical  engineer,  good  cor- 
respondent, well  connected.  Salary  and  com- 
mission preferred.  Willing  to  make  a  moderate 
start  with  the  right  concern.     L-295. 

MECIL\NIC.\L  ENGINEER,  associate  member, 
age  36,  experienced  in  design,  manufacture, 
sale  and  installation  of  rubber  and  wire  ma- 
chinery. Can  show  a  successful  record  for 
20  years,  last  five  years  as  chief  engineer  of 
small  plant  manufacturing  above  lines.  De- 
sires position  as  chief  engineer  or  chief  drafts- 
man of  larger  plant  or  as  chief  engineer  of 
rubber  or  wire  factory.  Location  East  or 
Middle  West.  Available  on  30  days'  notice. 
Salary  $4000.     L-296. 

WORKS  ENGINEER.  Graduate  mechanical  en- 
gineer. Thirty-three  years  old.  Three  years' 
shop  experience,  six  years  with  leading  steel- 
car  manufacturing  company  ;  three  years  steel 
works.  Active  and  energetic.  Now  employed. 
Will  go  anywhere.     L-297. 

INDUSTRIAL  ENGINEER,  three  and  a  half 
years'  experience  Installing  scientific  manage- 
ment methods.  At  present  connected  with 
prominent  engineering  concern  doing  this  type 
of  work.  Desires  position  which  involves  little 
or  no  traveling.  Age  27,  married ;  available 
January  1.     L-298. 

POWER-PLANT  ENGINEER,  technical  graduate, 
age  32,  married  ;  eight  years'  experience  In 
steam-power  plants,  recently  employed  as  su- 
perintendent of  power.  .\t  present  engaged 
in  war  work.  Wish  permanent  po.sition  In 
power-plant  operation,  design  of  construction. 
L-299. 

MECIIANIC.\L  ENGINEER.  American,  23,  four 
years  apprentice  as  nuichinist  in  smelter,  will 
graduate  from   Rensselaer  in  January.      L-300. 


CANDIDATES  FOR  MEMBERSHIP 

TO  BE  VOTED  ON  AFTER  DECEMBER  21 


BELOW  is  a  list  of  candidates  who  have  filed  applieatious 
since  the  date  of  the  last  issue  of  The  Journal.  These  are 
classified  according  to  the  grades  for  which  their  ages  qualify 
them,  and  not  with  regard  to  professional  qualifications,  i.e.,  the 
ages  of  those  under  the  first  heading  place  them  under  either 
Member,  Associate  or  Associate-Member,  those  in  the  next  class 
under  Associate  or  Associate-Member,  those  in  the  third  class 
under  Associate-Member  or  Junior,  and  those  in  the  fourth  under 
Junior  grade  only.    Applications  for  change  of  grading  are  also 

NOTE.    The  Council  desires  to  impress  upon 
national  conditions  the  procedure  of  election  of  me 


posted.  The  total  number  of  applications  listed  below  is  153. 
The  Membership  Committee,  and  in  turn  the  Council,  urge  the 
members  to  scrutinize  this  list  with  care  and  advise  the  Secretary 
promptly  of  any  objections  to  the  candidates  posted.  All  corre- 
spondence in  this  regard  is  strictly  confidential.  Unless  objection 
is  made  to  any  of  the  candidates  by  December  21,  and  provided 
satisfactory  replies  have  been  received  from  the  required  number 
of  references,  they  will  be  balloted  upon  by  the  Council. 

applicants  for  membership  that  under  the  present 
■mbers  may  be  slower  than  under  normal  conditions. 


NEW  APPLICATIONS 

^OK     CONSIDERATION     AS     JIEMBEE,     ASSOCIATE     OE 
ASSOCIATE-MEMBER 

Alabama 

MacGUIRE,    James,    Chief    Inspector.    Power 

Plant  Equipment,  Air  Nitrates  Corporation, 

Muscle  Shoals 

MIDDLEMISS,  George  H.,  Superintendent, 
Maintenance  and  Repairs,  Alabama  Power 
Company,  Birmingham 

PERRY,  Hahrt  M.,  Southern  District  Man- 
ager, Ingersoil  Rand  Co.,  Birmingham 

California 

HBLLEEMAN,  George  N.,  Chief  Engineer, 
San  Diego  Electric  R.  R.,  San  Diego 

KING,  Peter  M.,  Mechanical  Engineer,  Gen- 
eral Petroleum  Corporation,  Vernon 

MARDEL,  Charles  M.,  Chief  Engineer,  Oali- 
land  .\utioci!  &  Eastern  R.   R.,  Oakland 

WILSON,  William  W.,  Vice-President.  Treas- 
urer and  Manager,  Wilson  &  Willard  Manu- 
facturing Company,  Los  .\ngeles 

Colorado 

WOOLFENDEN,  Henet  L.,  District  Manager, 
AUis-Chalmers  Manufacturing  Company, 

Denver 

Connecticut 

BREITENSTEIN,  Albert  F.,  Designing  Engi- 
neer and  Chief  Draftsman,  The  Geometric 
Tool  Company,  New  Haven 

BRISTOW,  William,  Mechanical  Engineer, 
Ordnance  Department,  U.  S.  A.,  Remington 
Arms,  Bridgeport 

BURNS,  Robert  H.,  Engineer,  Remington 
Arms  Company.  Bridgeport 

HALLOCK,  Henry  E..  Equipment  Engineer, 
Marlin-Rockwell    Corporation,       New    Haven 

SMITH,  Peter  L.,  Superintendent,  Power  De- 
partment, Winchester  Repeating  Arms  Com- 
pany, New  Haven 

VAN  SCHAACK,  David,  Director,  Aetna  Life 
Insurance  Company.  Hartford 

WOOD,  Bdeton  S.,  Teacher  of  Manual  Train- 
ing, Drlggs  School,  Waterbury 

Delaware 

SW.IYZE,  William  W.,   Mechanical  Engineer, 

Wilmington 

District  of  Colnmbia 

HORWITZ,  Samuel  S.,  Captain  of  Engineers, 
U.   S.  A.,  Washington 

Illinois 

BUHMEYER,  CLAUDE  H.,  Assistant  Produc- 
tion Manager,  Free  Sewing  Machine  Com- 
pany, Rockford 

CURRIER,  Charles  H.,  Vice-President  Dry- 
ing Systems,  Inc.,  Chicago 

McBRIDE,  Heebeet  K.,  Structural  &  Mechan- 
ical Engineer,  Wilson  &  Company,     Chicago 

PRITCHARD,  Ralph  W.,  Engineer  Assistant 
to  Manager,  The  Pullman  Company, 

Pullman 

SHAW,  Ends  L.,  Civil  Engineer.  Chicago 

SHUMATE,  Frank  D.,  Mechanical  Sales  Engi- 
neer, Worthlngton  Pump  &  Machinery  Cor- 
poration, Chicago 

WILSON,  Alexander  H.,  Assistant  Chief 
Draftsman,  Amalgamated  Machinery  Cor- 
poration, Chicago 


Indiana 

CRAWFORD,  CHARLES  S.,  Assistant  General 
Manager  and  Chief  Engineer,  Premier  Motor 
Corporation,  Indianapolis 

SIMS,  Ernest  M.,  Secretary,  Treasurer  and 
Factory  Manager,  Metal  Forming  Corpora- 
tion,   '  Elkhart 

Iowa 

STODDART,  FRANK  P.,  Chief  Mechanical 
Engineer,  Murray  Iron  Works  Company, 

Burlington 

Maryland 

BATHURST,  Arthur  F.,  Mechanical  Superin- 
tendent, Crown  Cork  &  Seal  Company,  Cart- 
ridge  Manufacturing   Division,        Baltimore 

HERITAGE,  Arthur  M.,  Engineer,  U.  S. 
Army,  Edgewood 

Massachusetts 

AUDET,  Herbert  R.,  Captain,  U.  S.  Govern- 
ment Arsenal,    Springfield  Armory, 

Springfield 

BRISTOL,  Bennet  B.,  Treasurer,  The  Fo.x- 
boro  Company,  Foxboro 

BUDLONG,  Gut  V.,  Power  Engineer,  Amer- 
ican  Steel  &   Wire   Company.  Worcester 

HALL,  Walter  B.,  Agent,  Thorndike  Com- 
pany, Warren  Cotton  Mills,       West  Warren 

HOOK,  Henry  C,  General  Foreman,  Norton 
Grinding  Co.,  Worcester 

KEOUGH,  Peter  F.,  General  Mechanical 
Superintendent,  Springdale  Finishing  Com- 
pany, Canton 

MANN.  William  D.,  Chief  Engineer,  American 
Incandescent  Heat  Company.  Roxton 

MITCHELL,  John  H.,  Plant  Engineer,  Hamil- 
ton  Woolen   Company.  Southbridge 

ROCHE,  Wesley  C,  1st  Lieutenant,  Ordnance 
Department,  Watertown  Arsenal  Produc- 
tion. Watertown 

Micbigan 

HILL,  William  C,  Plants  Engineer,  North- 
western Leather  Company,  Sault  Ste  Marie 

T.\YLER,  Theeon  C,  Assistant  Mechanical 
Engineer,  Ford  Motor  Company,  Detroit 

TURNBULL,  John  G.,  Mechanical  and  Elec- 
trical  Engineer,   Albert   Kahn   &  Associates, 

Detroit 

New  Hampshire 

FARMER,    NOYES     D.,     Supervisor    of    Costs, 

.\tlantic  Corporation,  Portsmouth 

HARMON,    Harry    T.,   Master   Mechanic,   The 

Atlantic  Corporation,  Portsmouth 

New  Jersey 

BELLER,  IGNATIUS,  Designing  Engineer,  Bal- 
hach  Smelting  &  Refining  Company,  Newark 

SPILLMAN,  Max,  Works  Engineer,  Henry  R. 
Worthlngton,  Harrison 

WHITNEY,  Oscar  C,  Engineer,  Pintsch  Com- 
pressing  Company,  Jersey   City 

New  York 

B.\ILEY,  Raymond  C,  Expert  Aid,  Electrical 
and  Mechanical,  Public  Works  Department, 
New  York  Navy,  New  York 

DICKINSON,  JOSEPH  H.,  Engineer  and  Man- 
ager, Logging  Machinery  Department,  Lid- 
gerwood  Manufacturing  Company,  New  York 

HOFFMAN,  William  H.,  Mechanical  Engi- 
neer, Ford,  Bacon  &  Davis,  New  York 

LOGAN,  William,  Sr.,  Superintendent,  James 
Stewart  &  Company,  New  York 

McLean,  Embuey,  Treasurer  and  Chief  Engi- 
neer, The  Engineer  Company,         New  York 

PFARRE.  Edgar  G.,  Chief  Engineer,  George 
Tiemann  &  Company,  New  York 
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SEXTON,  F^ank  B.,  Manager  of  Sales,  Van 
Blerck  Motor  Company,  New  York 

SPRAGUE,  Lucion  C,  Assistant  Secretary 
and  District  Manager,  Chicago  Pneumatic 
Tool  Corporation,  -  New  York 

STORER,  Haery  D.,  District  Manager,  New 
Y'ork  City,  Kerr  Turbine  Company, 

Wellsvllle 

WAGNER,  Julius  H.,  Proprietor,  Sheet  Metal 
Contracting   Business,  Brooklyn 

WE.\RIN,  Frank  W.,  Engineer,  Selson  Engi- 
neering Company,  New  York 

WILSON,  James  A.,  Lieutenant,  Naval  Over- 
seas  Transportation    Service,   D.    S.   A., 

New  York 
Ohio 

CAIN,    John    N.,    Locomotive   Engineer, 

Ashtabula 
FISHBOUGH,  Haeey  E.,  Mechanical  Engineer, 
The   Hoppers  Manufacturing  Company, 

Springfield 
MARSH,  Edward  L.,  Vice-President  and  Treas- 
urer,   The    Bay    View    Foundry    Company, 

SandQsky 

SPROULL,    John    C,    Balloon   Engineer,   The 

B.   F.   Goodrich   Company,  Akron 


Pennsylvania 

BINZ,  GusTAV  A.,  Sales  Manager,  Yarnall- 
Daring  Company,  Philadelphia 

BRAEMER,  Wm.  G.  E.,  Consulting,  Air  Con- 
ditioning   and   Industrial   Engineer, 

Philadelphia 

KING,  Alvin  W.,  Sales  Manager,  Nelson  Valve 
Company,  Philadelphia 

RUSHTON,  Kenneth,  Chief  Mechanical  Engi- 
neer,   The    Baldwin    Locomotive    Works, 

Philadelphia 

UZELMEIER,  William,  Assistant  Chief  of 
Engineering  Department,  Harrison  Safety 
Boiler  Works,  Philadelphia 

WAGNER,  Clyde  A.,  Construction  Engineer, 
The  Barrett  Company,  Philadelphia 

WEBSTER,  Howard  J.,  Consulting  Engineer, 
President,    Unifiow    Boiler    Company, 

Philadelphia 

Rhode  Island 

BIGELOW,  Fred  C.  Jb.,  Mechanical  Superin- 
tendent,   River   Spinning  Company, 

Philipsdale 
STAHL,   Nicholas,   General   Engineer,   Narra- 
gansett   Electric   Lighting   Company, 

Providence 
Texas 

PRATT,   Clarence   E.,   Consulting   Engineer, 

Seymour 

Wisconsin 

CAHILL.  Charles  A.,  Administrative  Engi- 
neer, Wisconsin  Federal  Fuel  Administra- 
tion, Milwaukee 

Canada 

FROST,  Edgar  R.,  Mechanical  Superintendent, 

Metals   Chemical,   Ltd.,        Welland,    Ontario 
McROBERT,     William     M.,     Manager,     Gait 

Foundry   Company,   Ltd.,  Gait,   Ontario 

ROBERTS,  Thomas  L,,  Consulting  Mechanical 

and  Marine  Engineer,  Winnipeg 

Cuba 

C.^MP,  Lee  G.,  Chief  Engineer,  Cuba  Cane 
Sugar  Corporation,  Habana 

Federated  Malay  States 

SCOTT,  John  Murray,  Engineer,  Nova  Scotia 
Estate,  Perak 


December 
1918 
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FOR   CONSIDERATION  AS   ASSOCIATE   OR 
ASSOCIATE-MEMBER 

California 

O'NEILL,  Paul  A.,  Superintendent,  Union 
Machine  Company,  San  Francisco 

Illinois 

eOFSTETTER,  Robeet,  Mechanical  Engineer, 
Illinois  Tool  Worlis,  Chicago 

New  York 

BURNS,  Raymond  W.,  Estimator,  Watervlict 
Arsenal,  Watervliet 

Ohio 

KLEMIN,     Albxandeb,     2nd     Lieutenant,     In 

charge  Aeronautic  Research  Section,  A.  B.  D. 

McCools  Field,  Dayton 

RYDER,    James    C,    Aeronautical    Mechanical 

Engineer,  Bureau  of  Aircraft  &  Production, 

Dayton 
Pennsylvania 

REIBER,  Hakry  P.,  Mechanical  Engineer,  Oil 
Well  Supply  Company,  Pittsburgh 

Texas 

SCHMAUDER,  Waltbe  G.,  Superintendent  of 
Power,   Texas   Power   &   Light   Company, 

Dallas 
Wisconsin 

SHUTE,  Robert  L.,  Works  Engineer,  The 
Albert  Trostel  &  Sons  Company,  Milwaukee 

FOR    CONSIDERATION    AS    ASSOCIATE- 
MEMBER  OR  JUNIOR 

Illinois 

DIBBLE,  Claude  M.,  Erecting  Engineer,  Shell 
Division,  Pullman  Company,  Pullman 

WALTERS,  Russell  J.,  Tool  Designer,  Ord- 
nance  Department,    Rock   Island   Arsenal, 

Rock   Island 
Maryland 

KERR,  George  M.,  1st  Lieutenant,  C.  W.  S., 
U.   S.  Army,  Edgewood  Arsenal,     Edgewood 

Massachusetts 

HOWARD,  Stanley  R.,  1st  Lieutenant,  Ord- 
nance Department,  TJ.  S.  A.  Watertown 
Arsenal,  Watertown 

Michigan 

CHATFIELD,  VICTOR  M.,  Chief  Engineer, 
Bostaph  Engineering  Corporation,       Detroit 

New  Jersey 

BAKER,  Edward,  Superintendent  Webb  Wire 
Works,  New  Brunswick 

GESELL,  William  H.,  General  Manager, 
Hamersley  Manufacturing  Co,.  Garfield 

OLSON,  OscAK  W.,  Leading  Draftsman,  Sta- 
tionary Drafting  Department,  Babcock  & 
Wilcox  Company,  Bayonne 

New  York 

MILLER,  Ralph,  Erecting  and  Service  Engi- 
neer,  De  La  Vergne  Machine   Company, 

New  York 

PAGE,  George  A.,  Chief  In  Charge  of  Patent 
Department,  also  Auxiliary  Engineer  Mech- 
anical Division,  Bausch  &  Lomb  Optical 
Company,  Rochester 

TITTERINGTON,  MORRIS  M.,  Chief  Engineer, 
Aircraft  Section,  Sperry  Gyroscope  Com- 
pany, Brooklyn 

Ohio 

DAY,  Alfred  C,  Captain,  Chemical  Warfare 
Service,  U.  S.  A.,  Chilllcothe 

McHUGH,   Edwin   C,   Consulting  Engineer, 

Cincinnati 

VERKAMP,  Walteb  F.,  Secretary  and  Engi- 
neer, The  Ohio  Electrolytic  Oxygen  Com- 
pany, Cincinnati 

Pennsylvania 

CUSHMAN,  Paul  A.,  Assistant  Professor  of 
Mechanical  Engineering,  Penn  State  Col- 
lege. State  College 

PETTY,  John,  President  and  General  Man- 
ager, Lebanon  Boiler  Works,  Lebanon 

Wisconsin 

BERKELEY',  Lawrence  J.,  Vice-President  and 
Chief  Engineer,  Hercules  Manufacturing 
Company,  Itacine 


France 

GOSS,  Leonard  K.,  Ist  Lieutenant,  Ordnance, 
U.   S.  A.,       American  Expeditionary  Forces 

VAN  WYCK,  Philip  S.,  2nd  Lieutenant,  c/o 
Co.  A,  67th  Engineers, 

American  Expeditionary   Forces 

FOR    CONSIDERATION    AS    JUNIOR 

Connecticut 

ATHERTON,  RossELL,  Chief  Machinist  Mate, 
U.   S.  Naval  Experimental  Station, 

New  London 

DUPONT,  Andrew  T.,  Machinery  Scientific 
Section,  Lake  Torpedo  Boat  Co.,  Bridgeport 

RICE,  Kenneth  A.,  Ensign,  U.  S.  N.  B.  F., 
Naval  District  Base,  New  London 

Delaware 

ANDERSON,  Walter  C,  Engineer,  The  Conti- 
nental Fibre  Company,  Newark 

SMITH,  Malcolm  H.,  Designer,  B.  I.  DuPont 
de  Nemours  &  Company,  Wilmington 

District  of  Columbia 

FARDELMANN,  John  H.  Jr.,  Mechanical 
Draftsman,  Engineering  Bureau,  War  De- 
partment, Washington 

MATHER,  Thomas  H.,  Ship  Draftsman, 
Bureau  of  Construction   &  Repair, 

Washington 

OLIPHANT,  Abnbr  C,  Assistant  Head,  Gauge 
Branch,  Inspection  Division,  Ordnance  De- 
partment, U.  S.  A.,  Washington 

STIRLING,  Harry  H.,  Lieutenant,  U.  S.  Navy, 
Bureau  of  Steam  Engineering,     Washington 

Illinois 

CONZELMAN,  J.  Wilson,  Assistant  to  District 
Steam  Engineer,  American  Steel  &  Wire 
Company,  Waukegan 

TOBEY,  Tom,  Assistant  Boiler  House  Fore- 
man, Corn  Products  Refining  Company,  Argo 

Maryland 

PECK,  Winfield  F.,  Supervisor  of  Air  Brakes, 
Baltimore  &  Ohio  R.  R.,  Baltimore 


Massachusetts 

ARONSON,  Mark,  Mechanical  Section,  Boston 
Navy  Yard,  Boston 

SCHLICHTER,  Louis  R.,  Draftsman  and  De- 
signer, Navy  Yard,  Boston  Hull  Division, 

Boston 

WIESNER,  Maurice  W.,  Supervising  Engineer 
of  Test,  Inspection  Division,  Ordnance  De- 
partment, Boston 

Michigan 

PETERSON,  Paul  J.,  Assistant  Chemist, 
Henry  Ford  &  Son,  Dearborn 

New  Jersey 

ANTHONY,  Sidney  R.,  Machinists  Mate,  U.  S. 
Navy,  Hackensack 

HOOT,  Harold  T.,  Mechanical  Engineer,  Ox- 
weld  .\cetylene  Company,  Newark 

New  York 

BASSETT,  Gerald  L.,  Chief  Draftsman,  Savage 
Arms  Corporation,  Utica 

BERBERICK,  John  R.,  Draftsman,  United 
Gas   &   Electric   Engineering   Corporation, 

New  York 

BURRILL,  Harold  G.,  Chief  Engineer,  Utlca 
Gas  &  Electric  Company,  Utlca 

LO,  Ying  Chidn,  Calculator,  American  Loco- 
motive Company,  Schenectady 

MING,  Frederick  W.,  Instructor  of  Mechan- 
ical Engineering,  Polytechnic  Institute  of 
Brooklyn,  Brooklyn 

POSNACK,  Emanuel  R.,  Assistant  to  Produc- 
tion Engineer,  Standard  Shipbuilding  Cor- 
poration, Shooters  Island 

Ohio 

BROWN,  Robert  H.,  Engineer  in  charge  of 
materials  testing.  Airplane  Engineering  De- 
partment,  U.   S.  A.,  McCook  Field,     Dayton 

Pennsylvania 

LY'NCH,  Frank  M.,  Hull  Engineer,  Bethlehem 
Shipbuilding  Corporation.  Bethlehem 

WEISCOPF,  Marcus  W.,  Assistant  Aeronaut- 
ical Mechanical  Engineer,  Naval  Aircraft 
Factory,  Philadelphia 

WOLF,  Morris,  Designer,  H.  Koppers  Com- 
pany, Pittsburgh 


Virginia 

RAMSEY,  Alexander  M.,  Mechanical  Drafts- 
man. Mathleson  Alkali  Works,  SaltvUle 

Wisconsin 

NEKR.'VSOFF,  Alexis  M.,  Draftsman  In  Main- 
tenance  Department,   Allls-Chalmers, 

Milwaukee 
Porto  Rico 

FIOL,  lONACio,  Assistant  Engineer,  Fortuna 
Sugar  Factory,  Fortuna 

CHANGE   OF   GRADING 
PROMOTION  FROM  ASSOCIATE 

Connecticut 

MERKT,  G.  A.,  Chief  Engineer,  The  American 
Tube  &  Stamping  Company,  Bridgeport 

PROMOTION  FROM  ASSOCIATE-MEMBER 

Connecticut 

CARTER,  Oscar  S.,  Mechanical  Engineer,  Con- 
necticut Light  &  Power  Company,  Waterbury 

Illinois 

DANIELS,  Geoeod  C,  Mechanical  Engineer, 
Central  Illinois  Light  Company,  Peoria 

New  York 

MILLETT,  Kenneth  B.,  Assistant  General 
Engineer,   American   Thread   Company, 

New  York 

Pennsylvania 

BACHMAN,   B.   B.,   The  Autocar   Company, 

Ardmore 

PROMOTION   FROM  JUNIOR 

California 

GARRETT,  JOHN  A.,  Mechanical  Engineer, 
Fairbanks  Morse  &  Company  (Reinstate- 
ment), Los  Angeles 

Connecticut 

ELIN,  Michael  B.,  Engineer,  Colt's  Patent 
Fire  Arms  Manufacturing  Company,  Meriden 

District  of  Columbia 

SCHLINK,  Frederick  J.,  Associate  Physicist, 
Bureau  of  Standards,  Washington 


Illinois 

GATELY,  William  A.,  1st  Lieutenant,  Ord- 
nance Department,  U.  S.  A.,  Rock  Island 
Arsenal,  Rock  Island 

PARSONS,  Harry  N.,  Sales  Engineer,  U.  S. 
Ball    Bearing    Manufacturing    Company, 

Chicago 

New  York 

ESTABROOK,  Mansfield,  Captain,  Ordnance 
Department,  U.  S.  A.  Inspector  of  Ordnance, 
Remington  Arms  Union  Metallic  Cartridge 
Company,  H'o" 

JONES,  RUSSELL  C,  Vice-President,  The 
Griscom-Russell    Company,  New    York 

KENT,  Robert  T.,  Supervising  Engineer, 
Meyer,  Morrison  &  Company,  Inc.,  New  York 

Ohio 

JEHLE,  Ferdinand,  Service  Engineer,  The 
Aluminum  Castings  Company,         Cleveland 

Rhode  Island 

FISHER,  Howard  C,  Manager,  Engineering 
Department,   Frank  A.   Sayles,       Pawtucket 

Virginia 

HENLEY,  EKL  K.,  Lieutenant,  U.  S.  N.  R.  F., 
U.  S.  S.  Jupiter,  Norfolk 


SUMMARY 

New  Applications   138 

Applications  for  change  of  grading 

Promotion    from   Junior H 

Promotion  from  Associate-Member 5 

Promotion  from  Associate 1 

Total 183 


SELECTED  TITLES   OE    ENGINEERING    ARTICLES 


THE    seetion    Selected    Titles    of    Engineering    Articles   com- 
prises ;in  index  to  current  articles  on  meclianical  engineer- 
ing and  related  subjects. 

This  work  has  been  made  possible  by  the  remarkable  collection 
of  current  teclmieal  periodicals  available  in  the  Library  of  the 
United  Engineering  Society,  which  is  one  of  the  greatest  and 
most  complete  collections  in  the  world.  The  Library  receives, 
even  now,  when  some  of  the  foreign  periodicals  have  ceased  to 
come  to  its  shelves,  close  to  a  thousand  different  papers,  maga- 
zines and  transactions  of  societies  in  the  engineering  and  scien- 
tific fields,  in  not  less  than  ten  languages.  The  Society's  engi- 
neering staff  examines  these  publications  as  they  are  received 
from  day  to  day  and  prepares  the  descriptive  items  which  are 


ultimately  used  in  the  Selected  Titles  section  of  The  Journal. 
Chief  attention  is  paid  to  articles  directly  concerned  with  the 
branches  of  mechanical  engineering.  When  it  is  thought  they 
will  be  of  interest  or  value  to  mechanical  engineers,  however, 
other  articles  are  listed,  in  the  realms  of  physics  and  chemistry; 
civil,  mining  and  electrical  engineering,  technology,  etc.;  and  in 
subjects  in  broadly  related  fields  such  as  training  and  education, 
safety  engineering,  fire  protection,  employment  of  labor,  welfare 
work,  housing,  cost  keeping,  patent  law,  public  relations,  etc. 
Cross-references  are  introduced  and  where  the  titles  themselves, 
are  not  sufifleiently  descriptive,  explanatory  sentences  are  ap- 
jjended.  The  main  abbreviations  used  in  the  items  are  given 
at  the  bottom  of  page  1096. 


PHOTOSTATIC  PRINTS 

Photostatic  coiiics   luaif   be  obtained  of  any  of 
tlic  articles  listed  in   thi^  section. 

['rii:e  oj  oneli  itrint  (uii  to  11  x  U  in.  in  size), 
23  cents,  plus  postage.  A  separate  print  is  re- 
quired for  each  page  of  the  larger-size  period- 
icals, but  u-here  possible  two  pages  uHll  he 
photographed  together  on  the  same  print.  Bill 
will  be  mailed  with  the  prints. 
Orders  should    be  sent    to 

Hakrison    W.    Ckaveh,    Director, 

Engineering  Societies   Library, 

29  West  Thirty-ninth  Street, 

New   York. 

ACCOUNTING 

Highways 

Classiflcation  of  Expenditures  for  Highway 
Cost  Accounting.  Good  Koads,  vol.  16,  no. 
19,  Nov.  9,  1918,  pp.  178-lSO.  Outline  of  s.vs- 
tem  proposed  in  recent  publication  of  Office 
of  Puhlic  Hoads  and  Rural  Engineering. 

Handling  Materials 

Culse  Loading  Tipples  in  the  Municipal  Gas 
Works  at  Diisseldorf  (Die  Koksverladebi'iicke 
des  Stadtisclien  Gaswerkes  Diisseldorf).  Jour- 
nal fur  Gasbeleucbtung,  year  61,  no.  10,  Mar. 
9,   1918,  p.  117.  1  flg. 


AERONAUTICS 

Aerostatics 

Military    .\erostatics,  H.    K.    Black.      Aerial 

Age,  vol.  8,  no.  4,  Oct.  7,   1918,  p.   169,  1   tig. 

Observation    balloon    in  Navy.      (Continuation 
of  serial.) 

Altitude  Flight 

The  Flight  of  an  -Veroplane  at  Different 
Altitudes,  Louis  de  Bazillac.  Translated  from 
original  French  by  B.  Bruce-Walker  Flight, 
vol.  10.  no.  30,  July  25.  1918.  pp.  S36-S37.  4 
tigs.  The  logarithmic  diagram-formulae  for 
resistance  and  total  lift  for  unit  speed. 
(Concluded.) 

Atlantic  Flight 

.Atlantic  Flight.  M.  .\.  S.  Riach.  Times  Eng. 
Supp.,  no.  .528.  Oct.  1918,  p.  216.  Analysis 
of  possibility  of  constructing  an  aeroplane 
capable  of  making  journey  in  single  flight. 

British  .Aeroplanes 

The  Sopwith  Camel.  Flight,  vol.  10.  no.  37. 
Sept.  12,  1918,  pp.  1019-1022,  14  figs.  De- 
scription of  machine  (F.  I.  B.  6290)  built  by 
Sopwith  .\viation  Co.  Translated  from  Ger- 
nuin  paper.  Also  in  Aviation,  vol.  5  no.  6, 
Oct.    1.-..    191S,    pp.    361-362.    6   flgs.) 

Engineers,  Aeronautical 

The  Education  of  .Aeronautical  Engineers. 
Aeronautics,  vol.  15.  no.  250,  July  31.  191S. 
p.  96.     Account  of  work  being  done  in  F'rance. 

Engines 

The  180-hp.  Mercedes  Aircraft  Engine. 
Automotive  Ind..  vol.  39.  no.  11,  Sept.  12, 
1918,  pp.  453-456,  9  figs.  Fuel  test  results 
and  table  of  data  of  development  of  160-hp. 
model,  having  same  cylinder  dimensions,  com- 
pression increased  and  details  redesigned. 

The  Design  of  .\irplane  Engines  (VI),  John 
Wallace,  -\eronautics.  vol.  15.  nos.  253.  254, 
256,  257,  258.  259,  Aug.  21,  28.  Sept.  11.  18. 
25,  Oct.  2.  1918.  pp.  163-164,  4  flgs,  200-202,  1 
flg.,  236-238.  5  flgs.,  267-269.  7  figs.,  295-297,  9 
flgs..  317-320.  15  flgs.  Aug.  21  :  Torque  re- 
action :  side-thrust  upon  cylinder  walls ;  Bi- 
saxg  cylinder  ;  Aug.  28  ;  weight/power  ratio  ; 
weight/cylinder  capacity  ratio  :  rotary  motor  ; 
power/cylinder  capacity  ratio ;  weight/power 
ratio:  mean  effective  pressure;  Sept.  11:  Vol- 
umetric efficiency  ;  pumping  losses  ;  gas  veloc- 
ity :  speed  of  revolution,  effects  of  increased 
inertia  forces :  piston  speed :  speed  of  pro- 
peller   shaft:    cylinder    dimensions:    stroke    to 


bore  ratio ;  Sept.  18  :  Cylinder  design :  ob- 
jections to  cast  cylinders :  example  of  side- 
valve  cylinder :  overhead  valve  cylinder  con- 
struction :  valve  ports :  valve  guides ;  Sept. 
25  :  Construction  and  mounting  of  cylinders  : 
water  jackets :  colonnette  bolts :  strength  of 
cylinders  ;  160-hp.  Benz  cylinder  :  Mono  Gnome 
c.\  Under:  detachable  cylinder  heads:  Oct.  2: 
Poppet  valves :  materials  for  valves :  propor- 
tions of  valves :  operation  of  slide  valves ; 
valve  springs  :  operation  of  overhead  valves ; 
Beardniore  gear;  camshafts;  openings  and 
timing  valves. 

The   300-hp.   Maybach    Engine.      Flight,   vol. 

10.  nos.  35,  37,  38.  Aug.  29,  Sept.  12,  Sept.  19, 
1918,  pp.  962-965,  10  flgs.,  1031-1035.  12  flgs., 
1059-1063,  12  flgs.  Aug.  29  :  General  features  ; 
details  of  cylinder,  pistons,  gudgeon  pins,  and 
floating  sniall-end  bushes.  Issued  by  Tech. 
Dept.,  .Aircraft  Production,  Ministry  of  Muni- 
tions :  Sept.  12.  Propeller  hub;  lubrication, 
crankcase  ventilation  ;  constructional  details 
of  oil  pumps ;  Sept.  19.  carburetors  ;  resistance 
test:  atomization  test;  petrol  pump;  delivery 
tests :  starting  gear.  Issued  by  Tech.  Dept. 
.Aircraft  Production  Ministry  of  Munitions. 
.\lso  published  in  .Aeronautics,  vol.  15.  no.  255. 
Sept.  4.  1918.  pp.  216-223.  15  figs.;  Engineer, 
vol.  126.  no.  3271,  Sept.  6.  1918.  pp.  194-196  ; 
9  figs.  ;  .Aviation,  vol.  5,  nos.  6  and  7,  Oct.  15. 
1918.  pp.  .357-360.  10  figs.,  and  Nov.  1,  1918, 
pp.  429-433,   13  flgs. 

French  Aeroplanes 

The  French  A.  R.  Biplane  with  190-hp. 
Renault  Motor.  Flight,  vol.  10,  no.  38.  Sept. 
19,  1918.  pp.  1053-1057,  12  flgs.  Description 
of  machine  (translated  from  German  paper). 
.\lso  in  .Aviation,  vol.  5,  no.  7.  Nov.  1.  1918, 
pp.  423-424,   7   flgs. 

German  Aeroplanes 

(Jerman  .Airplane  .Albatros  D.  V.  (.Avion 
allemand  .Mbatros  D.  V.)  L'.A^rophile.  year 
26.  nos.  13.  14.  July  1-15.  1918,  p.  203,  3  flgs, 
Sclieme   and   dimensions. 

New  German  .Airplanes  (Nouveanx  avions 
allemands).  L'A^rophile.  year  26.  nos.  13,  14. 
July  1-15.  1918,  pp.  199-201.  6  figs.  General 
characteristics  of  Pfalz  D  III.  Fokker  D  VII, 
Halberstadt   CII,   and   Riesenflugzeuge. 

Report  on  the  .A.  E.  G.  .Armored  Aeroplane, 
J.  G.  Weir.  Aeronautics,  vol.  15,  no.  255. 
.  Sept,  4,  1918.  pp.  212-214.  12  flgs.  Issued  by  . 
Tech.  Department.  .Aircraft  Production.  Min- 
istry of  llunitions.  .Also  in  Engineer,  vol.  126, 
no.  3271,  Sept.  6.  1918.  pp.  206-207,  11  flgs.  : 
.Aviation,  vol.  5,  no.  6.  Oct,  15,  1918,  pp.  367- 
:=!68.  3  flgs.  :  Flight,  vol,  10.  no.  35,  Aug.  29. 
1918.  pp.  969-972.  15  flgs. 

Keoort  on  the  I-Iannoveraner  Biplane,  .Aero- 
nautics, vol.  15.  no.  256.  Sept.  11.  1918.  pp. 
239-245,  24  figs.  Particulars  of  enemy  ma- 
chine. By  Technical  Department,  .Aircraft 
Production,  Ministry  of  Munitions. 
•  Report  on  Two-Seater  Rumpler  Biplane. 
G.117.      .Aeronautics,    vol.    15,    no.    256,    Sept. 

11.  1918.  pp.  245-249.  22  figs.  Details  of 
enemy  machine  using  260-hp.  Mercedes  en.gine. 
By  Technical  Deportment.  Aircraft  Produc- 
tion, Ministrv  of  Munitions.  Also  in  Flight, 
vol.  10,  no.  37.  Sept.  12,  1918,  pp.  1025-1030, 
25  figs. 

Some  Fokker  "  Milestones."  Flight,  vol.  10. 
no,  35,  .Aug.  29.  1918,  pp.  966-967,  8  flgs.  De- 
velopment of  Fokker  firm  since  outbreak  of 
war. 

The  German  Airplane,  Pfalz  D.  III.  (L'avion 
allemand  Pfalz  D.  III.)  L'.\<5rophiIe.  vear  26. 
nos.  13.  14.  July  1-15,  1918,  pp.  193-198,  6 
flgs.  Details  of  planes,  tail,  fuselage,  motor 
and    armament. 

The  Pfalz  Single-Seater  Fighter  (II).  Auto- 
motive Ind,.  vol.  39.  nos.  11  and  12.  Sept.  12 
and  19,  1918.  pp.  462-463.  3  figs.,  and  503-505, 
6  flgs.  Mounting  of  tail  plane,  tail  skid,  ver- 
tical fln  and  rudder  and  construction  of  these 
parts.  Sept.  19 :  Seating  arrangement — • 
aileron,  elevator,  rudder  controls  ;  landing  gear. 
(I'rom  Flight.)  .Also  in  Engineer,  vol.  126. 
no.  3274.   Sept,   27,   1918.  pp.   270-272,   16  flgs. 
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The  Zeppelin  Giant  .Airplane.  -Aviation,  vol. 
5,  no.  6,  Oct.  15.  191S,  pp.  365-367,  6  flgs. 
Wire-bracing ;  ailerons  ;  vertical  fins  and  rud- 
ders ;  internal  arrangements;  armament; 
undercarriage,  controls;  weight  items.  (Con- 
cluded.) 

Model  Aeroplanes 

Model  .Aeroplane  Building  as  a  Step  to  Aero- 
nautical Engineering.  Aerial  .Age,  vol.  8,  no. 
4,  Oct.  7.  1918,  p.  181,  10  flgs.  Construction 
of   a   20-ft.    glider.      (Continuation    of   serial.) 

Model  Aeroplanes  (XV),  F.  J,  Camm.  Aero- 
nautics, vol.  15.  no.  253,  Aug.  21,  1918,  p.  176, 
1  fig.  Rudiments  of  aerofoil  theories.  (To  be 
continued.) 

Performance,  i^eroplane 

-Virplane  Performance  Determined  by  Engine^ 
Performance.  G.  B.  Upton.  Jl.  Soc.  .Automo- 
tive Engrs.,  vol.  3,  no.  4,  Oct.  1918,  pp.  275- 
279,  3  flgs.  Curves  showing  altitude  against 
engine  speed  for  various  efficiencies  and  speed 
ratios,  also  curves  showing  engine  and  pro- 
peller power  at  different  altitudes  and  ceiling 
height  for  conventional  and  theoretical  con- 
stant-power  engine. 

Propellers 

.Air  Propeller  Performance  and  Design  by 
the  Specific  Speed  Method.  M.  C.  Stuart.  Prac- 
tical Engr.,  vol.  58,  no.  1648,  Sept.  26.  1918. 
pp.  148-150.  3  figs.  Rotational  speed  and 
diameter  of  propeller  being  expressed  in  terms 
of  power  and  forward  velocity,  a  direct  method 
of  treatment  obtained.      (To   be   continued.) 

Research 

British  -Advisory  Committee  Report  for  1917- 
1918.  Aviation,  vol.  5.  no.  6.  Oct.  15,  1918, 
pp.  368-370.  .Account  of  experimental  work 
at  National  Physical  Laborator,v  in  aero- 
dynamics   and    strength   of   construction. 

The  National  Physical  Laboratory  Report, 
1917-1918.  -Aeronautics,  vol.  15,  no.  255,  Sept. 
4.  1918.  pp.  226-227.  References  to  aero- 
nautical work. 

Third  .Annual  Report  of  the  National  Ad- 
visory Committee  on  .Aeronautics.  Aerial  Age, 
vol.  8,  no.  4,  Oct.  7,  1918,  pp.  174-175.  Board 
of  war  inventions  in  aeronautics ;  metric  sys- 
tem for  drawings  and  calculations :  technical 
reports  ;  general  problems  and  activities.  (Con- 
tinuation of  serial.)  .Also  in  .Aeronautics,  vol. 
15.   no.  256.   Sept.   11.   1918.   pp.  250-253. 

Stresses  in  Structure 

Stresses  in  .Airplane  Ribs,  Irving  H.  Cow- 
drey.  .Aviation,  vol.  5,  no.  7,  Nov.  1,  1918, 
pp.  425-428.  5  figs.  Transverse  testing  under 
non-nniformly  distributed  load  with  special 
application  to  airplane  wing  ribs.  Before  Am. 
Soc.   for  Testing  Materials. 

The  .Stresses  in  a  Fuselage  in  Torsion.  H. 
A.  Webb.  Aeronautics,  vol.  15,  no.  250.  July 
31,  1918,  pp.  105-106.  4  fi.gs.  Method  of  ap- 
proximation based  on  assumption  that  wires 
are  initially  unstretched  and  torsion  is  car- 
ried entirely  by  wires,  the  struts  and  longerons 
merely  holding  them  in  position. 

Trajectory,  Aeroplane 

Trajectory  of  .Airplane  Equipped  with  a 
Fuselage.  (Trajectoire  de  I'aeroplane  & 
nacelle),  L.  Farand.  L'.At^rophile.  vear  26,  nos. 
13  and  14,  July  1-15,  1918.  pp.  204-208.  12 
flgs.  Mathematical  computation  of  hodograph 
based  on  assumption  that  the  angle  of  the 
planes  with  the  trajector.v  remains  constant 
and  that  the  force  of  propulsion  remains  al- 
ways horizontal. 

See  also  Engineering  Materials  (Aeroplane 
Fabrics)  :  Internal-Combustion  Engineering ; 
Standards  and  Standardization  (Aircraft  Ma- 
terials};  Wood    (Aeropla7ie  Woods). 

AIR  MACHINERY 

Air  Supply  to  Boiler  Room 

The  Air  Supply  to  Boiler  Rooms.  Richard  W. 
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Allen.  Engineer,  vol.  12U,  no.  3271,  Sept.  tj, 
1918,  pp.  lUS-l'jy,  lu  flgs-  Considering  eiiiefly 
air  supply  to  closed  stokeliolds.  Paper  before 
Instu.  of  Naval   Architects,  March   191S. 

Blowers 

Blower  for  Water-Tube  Boiler  Plant  at 
Bristol  Electricity  Works.  Engineering,  vol. 
lOa,  no.  2744,  Aug.  2,  1918.  pp.  12U,  13  tigs. 
Drawings  of   boiler   and    blower   arrangements. 

Compressed  Air 

The  Use  of  Compressed  Air  (I'emploi  de 
rair  comprime),  M.  C.  F.  Bernard.  L'EcUo 
des  Mines,  no.  2094,  Oct.  6,  1918,  pp.  507-508. 
Uispos.il  of  water  of  condensation  collecting 
in  compression  chamber  and  conduits. 


BRICK,  CLAY  AND  STONE 

Abrasion  Test 

.Vbrasion  Test  for  Mineral  Aggregates,  H. 
H.  Scotield.  (iood  Roads,  vol.  16.  no.  12, 
Sept.  21,  1918,  pp.  108  and  110.  Suggested 
modiflcaticn  of  Deval  test  for  stone,  gravel 
and  similar  materials. 

iiee  also  Testiru/  and  Measurements  (Sand)  : 
Power  Generation  and   Selection    (Qwnny). 

BRIDGES 

Concrete  Bridges 

Recommended  practice  for  Concrete  Bridge 
Construction.  Cement  &  Eng.  News,  vol.  30, 
no.  8,  Aug.  1918.  pp.  30-34,  2  figs.  General 
specifications,  prepared  by  engineers  of  Port- 
land Cement  Assn.,  based  on  recommendations 
of  committee  on  Bridges  of  Am.  Concrete  Inst, 
and  on  parts  of  Bui.  no.  10  of  Illinois  State 
Highway  Department,  a  Manual  for  County 
Superintendents  of  Highways,  Resident  En- 
gineers, and  Inspectors. 

Recommended  Practice  in  Design  and  Con- 
struction of  Permanent  Highway  Bridges  of 
Concrete  and  Steel,  John  W.  Towle.  Mun.  & 
County  Eng..  vol.  55.  no.  4,  Oct.  1918,  pp.  144- 
145.  Features  of  three  types :  fiat  slabs  or 
box  culverts,  girder  with  two  or  more  heavy 
stringers  ;   circular  or  elliptical  bridge. 

Standard  Practice  in  Concrete  Bridge  Con- 
struction, H.  Colin  Campbell.  Eng.  &  Cement 
World,  vol.  13.  no.  6,  Sept.  15.  1918,  pp.  11- 
16.  6  figs.  Considerations  to  determine  suit- 
able type  of  highway  bridge  for  a  given  loca- 
tion. 


Old  Bridges 


Investigating  Old  Bridges  for  Heavier  Load- 
ing, C.  F.  Loweth.  Rv.  Age,  vol.  65,  no.  17, 
Oct.  25,  191.S.  pp.  741-745.  1  fig.  Abstract 
of  paper  at  convention  of  \m.  Ry.  Bridge  & 
Building  Assn.,   Cllicago.   Oct.   191S. 


Quebec  Bridge 


The  New  Quebec  Bridge.  Engineering 
106,  no.  2750.  Sept.  13.  1918.  pp.  237-2J 
figs.     A  fully  illustrated  account. 
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Trunnion  Bearing 

Repairing  a  Bascule  Bridge  Trunnion  Bear- 
ing. Ry.  Age,  vol.  05,  no.  18.  Nov.  1,  1918, 
pp.  771-772.  3  figs.  To  insert  a  new  bushing 
it  was  necpssar.v  to  lift  an  entire  span,  weigh- 
ing about  800  tons. 

BUILDING  AND  CONSTRUCTION 

Dams 

Dams  for  $20,000,000  Miami  Conservancy. 
Contracting,  vol.  7.  no.  9,  Nov.  1,  1918.  pp. 
276-277.  5  figs.  Construction  of  earth  em- 
bankments containing  up  to  4.000.000  yd.  with 
exc;iv:'ted  material  transported  on  cars, 
dumiieil  into  sumps,  and  pumped  to  place. 

Foundations 

Reconstructing  Foundations  of  Philadelphia 
City  Hall  (II).  Contracting,  vol.  7  no.  9, 
Nov.  1.  1018.  pp.  271-272.  3  figs.  Replace- 
ment of  rubber  footings  by  heavv  concrete  sec- 
tional construction  built  in  sheeted  pits  6  ft. 
long. 

Integral  Forms 

Concrete  Construction  with  Integral  Forms. 
Contracting,  vol.  7.  no.  9,  Nov.  1.  1918,  pp. 
27.3-274.  Utilization  of  elements  of  perma- 
nent structure  eliminating  steel  and  wood 
temporary   forms. 

Masonry  Building 

*:u:iteni;il:i  ICirt'iquakes  Destroyed  .\I1  Ma- 
sonry  Buihlings.   Edward   Stuart.     Eng.   News- 


Hoc,  vol.  81,  no.  14,  Oct.  3,  1918,  pp.  023- 
020,  S  figs.  Wood  and  concrete  frames  stood 
shocks  well ;  wrecked  sanitary  services  to  be 
rebuilt  under  direction  of  Rod  Cross  engineers. 

Piers 

Building  B.  &  O.  R.  R.,  Pier  No.  9,  Balti- 
more. Contracting,  vol.  7,  no.  9.  Nov.  1,  1918, 
pp.  274-275,  3  figs.  Replacement  of  160  x  850 
ft.  burned  pier  and  freight  house. 

The  Furness-Withy  Company  Reinforced 
Concrete  Pier  at  Halifax,  N.  S.,  A.  F.  Dyer. 
Contract  Rec,  vol.  32.  no.  35,  Aug.  28,  1018, 
pp.  692-695,  5  figs.  Work  being  done  in  con- 
struction of  a  pier  590  ft.  long  by  90  ft.  wide, 
carrying  a  single-story  shed  514  ft.  by  70  ft. 

Shops 

New  Shop  of  Standard  Steel  Car  Company. 
Rv.  Rev.,  vol.  63,  no.  13,  Sept.  28,  1918.  pp. 
465-407,  9  figs.  Designed  for  rapid  erection 
to  meet  war  needs  ;  cost  of  construction  ;  de- 
tails of  plans. 

Tanks 

Advice  on  Oil-Storage  Tanks.  Petroleum 
Rev.,  vol.  39,  no.  836,  July  27,  1918,  p.  60, 
Manufacture  of  reinforced  concrete  tanks  :  ex- 
pansion joints.  From  U.  S.  Bureau  of  Mines 
Bui.      (Concluded) 

Tank  Construction  (XXI),  Ernest  G.  Beck. 
Mech.  World,  vol.  64,  no.  1651,  Aug.  23,  1918, 
pp.  90-91,  5  figs.  Formulae  and  diagrams ; 
side  walls   of  rectangular   tanks. 

Tower  Erection 

Some  Practical  Points  in  Pole  and  Tower 
Erection  and  Support,  Charles  R.  Harte.  Elec. 
Rv.  Jl.,  vol.  52,  no.  12,  Sept.  21,  1918,  pp. 
450-494,  11  figs.  Particular  reference  to 
erection  in  marshy  ground  and  the  procedure 
in  raising  steel  towers  of  different  types. 

Wind  Pressure,  Chimneys 

Wind  Pressure  on  Tall  Chimneys.  Engineer- 
ing, vol.  106,  no.  2752.  Sept.  27,  191S,  pp.  334- 
336,  8  figs.  Observations  of  Professor  Omori 
on  movement  to  which  top  of  a  chimney  is 
subjected  by  wind  pressure ;  chimney  in  ques- 
tion is  567  ft.  high. 

Compression  Load 

Tlie  Coefficient  of  Safety  of  Reinforced  and 
Non-reinforced  Concrete  Bodies  Subject  to 
Centrally  and  Excentricallv  Applied  Compres- 
sion Loads  (Uber  den  Sicherheitsgrad  von 
Bewehrten  und  unberwehrten  Betoukorpern, 
die  auf  zentrisclien  und  exzentrischen  Druck 
beansprucht  werden),  C.  Bach  and  D.  Graf. 
Armierter  Beton,  year  11,  no.  5,  May  1918, 
pp.  84-90,  4  figs.      (To  be  continued.) 

See   also    Wood    (House   Finish). 

CEMENT  AND  CONCRETE 
Cold  Weather 

Placing  Concrete  In  Cold  Weather.  Ry.  Sig- 
nal Engr.,  vol.  15,  no.  216,  Sept.  1918,  pp.  329- 
3;i0.  Rules  for  preparing  concrete  mixtures 
and  means  to  protect  them  when  freshly  placed 
during  periods  of  cold  weather.  (Portland 
Cement  Assn.  of  Chicago.) 

See  also  Railroad  Engineering,  Steam  (Tics). 

Disintegration 

See  Ilarhor  Worlis. 
Floors 

On  the  Distribution  of  the  Energy  Stored 
in  Reinforced  Concrete  Beams  and  Column- 
Siiiiporteil  IHat-Slab  Floors,  Henry  T.  Eddy. 
Jl.  Franklin  Inst.,  vol.  186,  no.  4,  Oct.  1918, 
[jp.  439-448.  Analytical  interpretation  of  re- 
sults obtained  in  333  tests  carried  out  by 
United  States  Bureau  of  Standards  described 
in  ,tech.  paper  2. 

Harbor  Works 

Reinforced  Concrete  in  Harbor  Works,  A.  F. 
liver.  Can.  Engr..  vol.  35.  no.  13,  Sept.  26, 
UllS.  pp.  277-284  and  289,  11  figs.  Causes  of 
disintegration  or  disrviption  and  means  of  pre- 
venting them ;  description  of  two  structures. 
Before  Eng.  Inst,  of  Can. 

Paving 

Concrete  for  Level  Slope  Paving.  Eng.  & 
Cement  World,  vol.  13,  no.  0.  Sept.  15.  1918. 
pp.  21-22.  9  figs.  Results  obtained  in  500.000 
acres  reclamation  project  in  Little  River 
Drainage  District,  Mo. 

PUes 

Supporting  Power  of  Concrete  Pedestal 
Piles.  Henry  W.  Younsr.  Eng.  &  Cement  World, 
vol.  13,  no.' 6,  Sept.  15.  1918.  pp.  17-19.  3  figs. 
Methods  of  forming  and  results  achieved  in 
various  soil  conditions. 
Sections 

.\  Note  on  the  Determination  of  Excentrical- 
lv Loaded  Concrete  Sections  (Beitrac  zur  Bes- 
tinimung  exzentrisch  belasteter  Eisenbeton- 
querschnitte).  H.  Paenlou.  Armierter  Beton, 
year  11,  no.  5,  May  1918,  pp.  90-96.  2  figs. 

Determinntlon  of  Cross  Sections  of  Concref" 
under  One-Slded  Comoression  or  Tension  with 
or  without   Consideralion    of  Tensile   Strength 


of  the  Coiurc'te  (Besliramung  einscilig  gcd- 
niekier  ouer  gezogener  Eiseubetonquerscnnitte 
ohne  und  mit  Beriicksichtigung  der  Betonzug- 
festigkeit),  K.  Elwitz.  Beton  u.  Eisen,  year 
17,  nos.  7-8,  May  4,  1918,  pp.  84-86,  3  figs. 

Setting  Process 

The  Mechanism  of  the  Setting  Process  in 
I'laster  and  Cement.  Cecil  H.  Desch.  Sci.  Am. 
Supp.,  vol.  86,  no.  2232,  Oct.  12,  1918.  pp.  234- 
230.  Attempts  to  examine  two  hypothesis  and 
evidence  induced  in  their  support,  and  to  in- 
dicate the  nature  of  observed  discrepancies. 

CHEMICAL  TECHNOLOGY 

Alcohol 

Manufacture  of  Ethyl  .\lcohol  from  Wood 
Waste.  Engineer,  vol.  126,  no.  3271,  Sept.  6, 
1918.  pp.  204-205,  1  fig.  Historical  resume ; 
description  of  present  process  ;  economic  con- 
siderations ;  uses  of  ethyl  alcohol. 

Ammonia 

Enormous  Quantities  of  Ammonia  Soon 
Available.  Gas  Age,  vol.  13,  no.  7,  Oct.  1, 
1918,  pp.  317-318.  Prospect  of  yield  from 
Government  synthetic  plants. 

The  Oxidation  of  .Vmmonia,  J.  R.  Parting- 
ton. Jl.  Soc.  Chem.  Ind.,  vol.  37.  no.  17,  Sept. 
10,  1918.  pp.  337R-338R,  1  fig.  Form  of  tech- 
nical converter  unit  for  oxidation  by  passing 
anunonia  and   air  over  a  heated  catalyst. 

Ammonium  Sulphate 

The  New  Plant  at  the  Viirta  Gas  Works  in 
Stockholm,  Sweden,  for  the  Production  of 
Ammonium  Sulphate  and  Spirit  of  Salmiac 
(Die  Neuanlageu  auf  dem  Viirtagaswerk  in 
Stockholm  zur  Herstellung  von  schwefelsaurem 
Ammoniak  und  Salmiakgeist),  O.  Thiimmel. 
Journal  fiir  Gasbeleuehtung.  year  61.  nos.  18 
and  19,  May  4  and  11,  1918,  pp.  205-210,  14 
figs.,   and  pp.   217-220,  2  figs. 

Atomic  Weights 

Revisions  of  .\tomic  Weights  in  1917  (Les 
r<f'visions  de  poids  atomiques  en  1917),  E. 
Moles.  Journal  de  Chlmle  Physique,  vol.  16, 
no.  3,  Sept.  16,  1918,  pp.  350-376.  Methods 
followed  and  results  obtained  in  each  of  ten 
reports  :  list  of  publications  on  subject  pub- 
lished in  that  year. 

BoUiiig  Points 

Considerations  on  the  Causes  for  Abnormal 
Boiling  Points.  (Considerations  sur  les  causes 
des  points  d'Sbuilition  anormaux),  A.  Ber- 
thoud.  Jl.  de  Chimie  Physique,  vol.  16,  no.  3, 
Sept.  15,  1918,  pp.  245-278.  Analytical  re- 
search of  influence  of  molecular  association  In 
causing  the  existence  of  abnormal  bollinR 
points  with  remarks  on  Forcrand's  experi- 
ments with  HoO,  ammonia  and  fluorhydric  acid. 

Copper  Carbonates 

The  Basic  Carbonates  of  Copper,  H.  Barratt 
Dunnclitf  and  Sudarshan  Lai.  Jl.  Chem.  Soc, 
vols.  113  and  114,  no.  071,  Sept.  1918,  pp.  718- 
722.  Examination  of  a  number  of  samples  of 
commercial  copper  carbonate  showing  that  the 
statement  that  it  has  same  composition  as 
malachite  is  erroneous  ;  attempt  to  prepare  a 
basic  copper  carbonate  of  approximately  con- 
stant composition  from  pure  materials. 

Explosives 

Methods  for  Routine  Work  in  the  Explosives 
Physical  Laboratory  of  the  Bureau  of  Mines, 
S.  P.  Howell  and  J.  E.  Tiffany.  Department  of 
the  Interior,  Bureau  of  Mines,  tech.  paper  186, 
63  pp.,  15  tables.  Precautions  to  be  observed 
in  storing,  handling,  and  testing  explosives ", 
physical  examination  ;  tests  with  ballistic  pen- 
dulum ;  tests  in  gas-and-dust  gallery  ;  rate  of 
•  detonation  by  Mettegang  recorder :  conversion 
tables  used  in  explosive  work;  list  of  publica- 
tions. 

Gasoline 

Petrol  From  Your  Own  Well  Gas.  Petroleum 
World,  vol.  15,  no.  216,  Sept.  1918,  pp.  371- 
378.  4  figs.  Facts  about  recovery  of  gasoline 
from  natural  gas  by  compression  and  refrigera- 
tion :  plan  of  typical  direct-connected  com- 
pressor plant,  coils  and  tower. 

Substitute  for  Lamp  Gasoline  (Lampenhen- 
zinersatz),  A.  Krieger.  Journal  fiir  Gas- 
beleuehtung, year  61,  no.  19,  May  11,  1918, 
pp.  220-221,  1  fig. 

Glass 

Tlic  Significance  of  Glass-Making  Processes 
to  the  Petrologist.  N.  L.  Bowen.  Sci.  Am. 
Supp..  vol.  SO.  no.  2231.  Oct.  5,  1918,  p.  221. 
1  fig.  Processes  of  manufacturing  optical 
glass  and  factors  making  for  inhomogeneity  in 
glass.     From  Jl.  of  Wash.  Academy  of  Sci. 

Hydrocarbons  from  Coal 

The  Reactions  of  C-irhonization.  'I'iincs  Eng. 
Supp..  no.  528,  Oct.  1918.  p  ?0.-  Cnuclusion.s 
drawn  from  experimental  woi-k  in  prepar.-ition 
of  hydrocarbons  from  coal. 

Hypophosphates 

On  tile  Preparation  of  Hypophosphates.  R. 
C.  Van  Name  and  Wilbert  J.  Hull.     Am.  Jl.  of 
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Sci.,  vol.  46,  no.  274,  Oct.  191S,  pp.  587-590, 
1  flg.  Apparatus  for  preparation  by  oxidation 
of  yellow  phosphorus. 

Leather 

Recent  Developments  in  Leather  Chemistry, 
H.  R.  Proctor.  Jl.  Roy.  Soc.  of  Arts,  vol.  66, 
no.  3440.  Oct.  25,  1918.  pp.  747-753.  Prepar- 
ine  skins  or  hides  for  tannage  and  account  of 
some  treatments. 

Naphthalene 

Description  of  Direct  Determination  of 
Naphthalene  in  Tar  Oil  and  Raw  Naphthalene 
by  the  Picric  Acid  Method  (Eine  Metbode  der 
dlrekten  Naphtbalin-Bestlmmung  in  Teer, 
Teeriil  und  Kohnaphthalin  durch  Uberfuhren  in 
Plkrat),  Knublauch.  Journal  fUr  Gasbeleuch- 
tung,  year  61,  no.  12,  Mar.  23.  1918,  pp.  134- 
137. 

Determination  of  Naphthalene  in  Tars  and 
Tar  Oils,  Oscar  Knublauch.  Gas  Jl.,  vol.  143, 
no.  2S88,  Sept.  17,  191S,  pp.  530-531.  Adapta- 
tion of  author's  method  of  estimating  naph- 
thalene by  direct  titration  of  picrate  with 
standard  alkali  to  analysis  of  tars  and  tar  oils. 
(From  Journal  ftir  Gas  Beleuchtung,  vol.  61, 
pp.  134,  145.) 

Nitrogen  Oxide 

Contribution  to  the  Study  of  the  Velocity 
of  Oxidation  of  Nitrogen  Oxide  (Contribution 
a  I'Stude  de  la  Vitesse  d'oxydation  du  gas  oxyde 
d'azote),  E.  Briner  and  E.  Fridori.  Journal 
de  Chimie  Physique,  vol.  16,  no.  3,  Sept.  15, 
1918,  pp.  279-321,  6  figs.  Experimental  in- 
vestigation based  on  refrigeration  of  gaseous 
mixture. 

Peat 

Sulphite  Peat  Coal.  R.  W.  Strehlenert.  Jl. 
Am.  Peat  Soc.  vol.  11,  no.  4,  Oct.  1918,  pp. 
269-274.  Experiments  in  preparation  of  coal 
from  residues  of  paper  sulphite  process.  Prom 
Pulp  &  Paper  Mag.  of  Can. 

Petroleum 

Petroleum  under  the  Microscope.  James 
Scott.  Petroleum  World,  vol.  15.  no.  216.  Sept. 
1918.  pp.  378-379,  3  flgs.  Forms  of  carbon 
and  microstructure  of  soot.  (Continuation  of 
serial.) 

Rnhber 

.Apparatus  for  Drying  or  Heat  Treatment  of 
Rubber.  India-Rubber  Jl.,  vol.  56,  no.  14,  Oct. 
5,  1918,  pp.  5-6,  1  flg.  Apparatus  in  which 
material  or  articles  to  be  treated  are  adapted 
to  be  supported  by  rotary  member  which  con- 
veys articles  through  oven. 

Gauging  the  Degree  of  Vulcanization.  India- 
Rubber  Jl.,  vol.  56,  no.  14,  Oct.  5,  1918,  p.  6. 
Operation  by  discontinuing  supply  of  vulcaniz- 
ing medium  when  rubber  has  expanded  to  an 
extent  corresponding  with  degree  of  vulcaniza- 
tion desired. 

Substitutes  in  Germany.  Eng.  Rev.,  vol.  32, 
no.  3,  Sept.  16,  1918.  pp.  71-72.  Graphite 
economics  and  substitutes  ;  regenerated  rubber 
and  substitutes ;  fibrous  materials.  (Continua- 
tion of  serial.) 

Synthetic  Rubber.  Can.  Machy..  vol.  20.  no. 
14,  Oct.  3,  1918,  p.  400.  Substitute  prepared 
in  Germany  from  long  continued  boiling  of 
isoprene  and  dimethylbutadiene. 

The  Rubber  Industry.  J.  Bretland.  Sci.  Am. 
Supp.,  vol.  86.  no.  2229,  Sept.  21,  1918,  pp. 
178-179.  Brief  account  of  recent  scientific 
methods.     From  Jl.  Roy.  Soc.  of  Arts. 

Silicic  Acid  Gels 

Silicic  Acid  Gels,  Harry  N.  Holmes.  Jl.  Phys. 
Chem..  vol.  22,  no.  7,  Oct.  1918,  pp.  510-519,  4 
figs.  Information  for  preparing  special  silicic 
acid  gels  and  report  of  work  on  effect  of  high 
concentrations  of  acid  mixed  with  sodium 
silicate  and  comparative  effect  of  weak  and 
strong  acids  on  silicic  acid. 

Snlphnric  Acid 

Some  Data  on  the  Contact  Process  of  Sul- 
phuric -\cid  Manufacture  of  the  Association  of 
Chemical  Factories  of  Mannheim  (Beitrage  zur 
Kenntniss  des  Kontaktschwefelsiiureverfahrens 
des  Vereins  Chemischer  Fabriken  in  Mann- 
heim). Hugo  Dltz  and  Franz  Kauhiiuser. 
Zeitschritt  fiir  angewandte  Cheraie,  year  31, 
no.  63.  Aug.  6.  1918,  pp.  149-150. 

Water  Gas 

Discussion  of  the  Chemical  Phenomena  Un- 
derlying the  Formation  of  Water  Gas  (Deber 
die  chemischen  Grundlagen  der  Wassergasbil- 
dung).  Zeitschrift  fiir  angewandte  Chemie, 
year  31,  no.  57,  July  16,  1918,  pp.  137-139. 


COAL  INDUSTRY 


Coke 


On  the  Formation  of  Coke  (Sur  la  formation 
de  coke),  Georges  Charpy  and  Marcel  Godchot. 
Comptes  Rendus  des  stonces  de  I'.Xcad^mie  des 
Sciences,  vol.  167,  no.  9.  .\ug.  26.  1918.  pp. 
322-324.  Report  of  experimental  work  in  coking 
<;arbon  mixtures  of  different  qualities. 


Lignites 

The  Briquetting  of  Lignites.  R.  A.  Rosa. 
Iron  &  Steel  of  Can.,  vol.  1,  no.  9,  Oct.  1918, 
pp.  357-358.  Feasibility  of  meeting  require- 
ments in  Saskatchewan  and  Manitoba  by  utiliz- 
ing prepared  lignites  and  sub-bituminous  coal. 

Panel  System  of  Mining 

Suggestions  for  Improved  Methods  of  Min- 
ing Coal  on  Indian  Lands  in  Oklahoma,  J.  J. 
Rutledge  and  D.  Harrington.  Department  of  tile 
Interior,  Bureau  of  Mines,  tech.  paper,  154,  36 
pp.,  12  figs.  Applicability  of  different  modi- 
fications of  the  panel  system  to  mining  coal  ; 
list  of  publications  on  coal  mining. 

Screens 

A  New  Type  of  Screen.  M.  Raymond.  Coal 
Age,  vol.  14.  no.  13.  Sept.  26,  1918,  pp.  589- 
590,  3  figs.  Modified  form  of  American  system 
of  rope  transmission  used  for  coal  screening. 

See  also  Electrical  Engineering  (Induction 
Motors). 

CORROSION 
Iron 

The  Corrosion  of  Iron  and  Steel  and  its 
Prevention,  Abe  Winters.  Can.  Foundryman, 
vol.  9,  no.  8,  Aug.  1918,  pp.  185-186.  Im- 
portant factors  in  process  of  sherardizing ; 
conditions  for  commercial  work. 

Electrolytic  Prevention 

The  Cumberland  Electrolytic  System  for  the 
Prevention  of  Scale  and  Corrosion.  Elecn., 
vol.  81,  no.  2104,  Sept.  13,  1918,  p.  419.  1 
fig.  Description  of  a  system  used  by  British 
navy  and  merchant  marine  to  prevent  scale 
and  corrosion  in  boilers  and  condensers. 

ELECTRICAL  ENGINEERING 

Air  Gaps 

The  Reluctance  of  an  Air  Gap  Having  Slots 
in  Both  Opposing  Surfaces.  P.  W.  Carter. 
Elecn.,  vol.  81,  no.  2103,  Sept.  6,  1918,  pp.  400- 
401.  3  flgs.  Comment  on  article  by  S.  P.  Smith 
appearing  in  Elecn.  Feb.  8,  li)18. 

Alternators 

Armature  Reaction  and  Wave  Form  of  a 
Single  Phase  Generator  (in  Japanese).  G. 
Shimizu.  Denki  Gakkwai  Zasshi,  no.  362  Sept. 
10,  1918. 

Synchronising  of  Alternators,  E.  Styff. 
Elecn.,  vol.  81.  no.  2098,  Aug.  2,  1918,  pp. 
290-291,  4  flgs.  Abstract  of  article  in  Electro- 
technische  Zeitschrift. 

Cables 

Causes  of  Corrosion  of  Underground  Electric 
Cables  (Kabelzerstorungen  in  der  Erde).  C. 
MIchalke.  Dingler's  Polytechnisches  Journal, 
vol.  333,  no.  6.  Mar.  23,  1918,  pp.  43-45.  A 
somewhat  general  discussion. 

Measurement  of  Power  Losses  in  Dielectrics 
of  Three-Conductor  High-Tension  Cables,  P. 
M.  Parmer.  Elecn.,  vol.  81_,  no.  2098,  Aug.  2, 
1918,  pp.  288-289,  3  flgs.  Describing  methods 
used  at  electrical  testing  laboratories  for  meas- 
uring dielectric  power  losses  in  10-ft.  samples 
of  three-conductor  cables  subjected  to  three- 
phase  potential ;  results  given  for  two  speci- 
mens of  cable,  one  having  low  and  other  high 
power  loss  in  dielectric. 

Central  Stations 

Reconstruction  of  a  Two-Phase  Station. 
Elec.  World,  vol.  72.  nos.  14  and  17  Oct.  5 
and  26,  1918,  pp.  644-646,  7  figs.,  and  788-790, 
2  figs.  How  some  problems  made  necessary  by 
rapid  load  developments  were  handled  by  ah 
Iowa  company.  Description  of  furnace  equip- 
ment and  eflnciency  Instruments  installed  in 
plant.      (First  article.) 

Conductivity 

A  New  Method  for  the  Determination  of 
Conductivity.  Edgar  Newbery.  Jl.  Chem.  Soc, 
vols.  113  and  114.  no.  671,  Sept.  1918.  pp.  701- 
707,  2  figs.  .Apparatus  in  which  direct  current 
Is  used  and  disturbing  effects  of  polarization  at 
electrodes  are  eliminated  :  values  obtained  for 
specific  conductivity  of  solutions  in  mhos,  at 
25  deg. 

Conductors,  Heating  of 

Experiments  on  Heating  of  Conductors, 
Henr.v  C.  Horstmann  and  Victor  H.  Tousley. 
Elec  World,  vol.  72.  no.  15,  Oct.  12,  1918,  pp. 
690-693.  1  flg.  Application  of  tables  which 
show  allowable  sizes  of  wire  to  use  with  in- 
termittent loads  such  as  are  created  by  skip 
hoists  and  crane  motors  ;  economy  possible  In 
choice  of  conductor.     (Second  article.) 

D.  C,  Motors 

Operation  of  Direct-Current  Motors  in  Paral- 
lel or  Series.  Gordon  Pox.  Power,  vol.  48,  no. 
19,  Nov.  2,  1918.  pp.  666-668,  6  figs.  Consid- 
erations leading  to  use  of  two  motors  in  paral- 
lel are  discussed. 

Discharges,  Disruptive 

See  Sparks. 


Frequency  Changers 

Load  Division  Between  Synchronous  Frequency 
Changers  Operating  in  Parallel,  Quentin  Gra- 
ham.    Power,  vol.  48,  no.  17,  Oct,  22,  1918,  3 

figs.      (Second  article.) 

Distributing  Systems 

Electrical  Distribution  System  at  Hog  Island 
Shipyard.  H.  W.  Young.  Elec.  Rev.,  vol.  73, 
no.  18,  Nov.  2,  1918,  pp.  683-685,  5  figs.  Ex- 
tensive distributing  system  for  power  and 
lighting  at  world's  biggest  shipyard  ;  circuits 
largely  underground  ;  connecte<l  load  of  30,000 
kw.  power  and  6000  kw,  lighting. 

Inductive  Interference 

Interference  by  High  Power  Lines,  H.  C. 
Don  Carlos.  Telephony,  vol.  75,  no.  17,  pp. 
28-30.  Features  of  inductive  interference  by 
power  lines  of  practical  value  to  rural  tele- 
phone companies.  Before  Can.  Independent 
Telephone  (Sonventlon. 

Induction  Motors 

The  Running  and  Maintenance  of  Induction 
Motors  at  Collieries,  L.  Pokes.  Colliery  Guar- 
dian, vol.  96,  no.  3014,  Oct.  4,  1918,  pp.  701- 
702,  4  figs.  Selection  of  motors ;  electrical 
considerations ;  pressure  distribution  in  a  star- 
connected  stator  with  neutral  earth — neutral 
insulated  delta — connected  stator  ;  stator  wind- 
ings ;  type  of  stator  best  suited  for  colliery 
work. 

The  Slip-Ring  Induction  Machine  (La  ma- 
chine asynchrone  4  baques),  Marlus  Latour. 
Revue  Gtoftale  de  L'Electricitfi,  vol.  4,  no.  9, 
Aug.  31,  1918,  pp.  291-296,  19  figs.  Study  of 
devices  proposed  by  various  inventors  to  in- 
crease power  factor  or  regulate  speed. 

Insulation 

The  Protection  of  Electrical  Apparatus,  P. 
M.  Lincoln.  Elec.  Jl.,  vol.  15,  no.  9,  Sept. 
1918.  pp.  346-348.  Review  of  methods  by 
which  integrity  of  electrical  insulation  may  be 
secured  and  permanently  assured. 

Installation  and  Care  of  Large  Electrical 
Apparatus  for  Steel  Mills,  O.  Needham.  Elec. 
Jl..  vol.  15,  No.  9.  Sept.  1918.  pp.  333-336,  2 
figs.  Suggestion  in  regard  to  insulation  pro- 
tection, handling,  starting  and  operation  of 
large  motors, 

Japanese  Electrical  Exhibition 

Big  Japanese  Electrical  Exhibition,  A.  E. 
Bryan.  Elec.  News,  vol.  27,  no.  20.  Oct.  15, 
1918,  pp.  25-27.  General  description  of  ex- 
hibit held  by  Japanese  Elec.  Soc.  to  show  pos- 
sible markets  and  competition  to  be  expected 
after  the  war 

Magnetism 

Normal  State  and  Polarization  in  Ferro- 
Magnetic  Materials  (Normalzustand  und  Polar- 
ization in  Perromagnetikum).  BMy  Velander. 
Reprint  from  Archiv  fiir  Elektrotechnik,  vol. 
6.  no.  12,  June  22,  1918,  pp.  409-437,  32  figs. 

Note  on  a  Property  of  Ferromagnetism  (Sur 
une  propriety  du  ferromagn^tisme).  Pierre 
Weiss.  Revue  G^n^rale  de  I'Electricit^  vol.  4, 
no.  8,  Aug.  24,  1918,  pp.  257-258,  2  figs.  Mag- 
netization curves  of  nickel  at  various  tem- 
peratures near  the  Curie  point.  (Prom 
Comptes  des  S&nces  de  L'Academie  de 
Sciences,  July  8.) 

Magneto 

Ignition  Magneto  Construction,  H.  R.  Van 
Deventer.  Jl.  Soc.  Automotive  Engrs.,  vol.  3, 
no.  4,  Oct.  1918,  pp.  257-265,  28  flgs.  Review 
of  features  of  magneto  construction  and  ad- 
justment. 

On  the  Potential  Generated  in  a  High-Ten- 
sion Magneto,  E.  Taylor  Jones.  Lond.  Edin- 
burgh &  Dublin  Phil.  Mag.,  vol.  36,  no.  212, 
Aug.  1918,  pp.  145-169,  6  flgs.  Theoretical 
study  of  phenomena  taking  place  after  con- 
tacts are  separated,  and  especially  of  manner 
in  which  secondary  potential  rises  and  In 
which  its  value  depends  upon  the  properties 
of  the  circuits. 

Magnets 

An  Instrument  for  Testing  Permanent  Mag- 
nets. Automotive  Ind.,  vol.  39,  no.  12,  Sept. 
19,  1918,  p.  505.  1  flg.  Designed  for  testing 
total  flux  and  coercive  force. 

Outdoor  Apparatus 

Housing  of  Outdoor  Electrical  Apparatus, 
Roger  L.  Evans.  Quarterly  of  Nat.  Fire  Pre- 
vention Assn..  vol.  12,  no.  2,  Oct.  1918,  pp. 
155-156.  1  fig.  Objections  to  use  of  corrugated 
iron  structures. 

Outdoor  Distribution  Substation  in  War 
Times,    R.   E.   Cunningham.      Elec.   World,   vol. 

72,  no.  14.  Oct.  5.  1918,  pp.  642-643,  3  flgs. 
Three-phase  transformers  with  automatic  pole- 
top  oil  switches  in  primary  ;  innovation  found 
suitable  under  certain  conditions. 

Paper,  Inductive  Capacity 

Specific  Inductive  Capacity  of  Paper,  H.  C. 
P.  Weber  and  T.  C.  MacKav.    Elec.   Rev.,  vol. 

73,  no.  14,  Oct.  5,  1918,  p.  b25,  2  flgs.     Effect 
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of  temperature  and  impregnation  upon  capac- 
ity.    From  Jl.  Franlilin  Inst,  Sept.   1918. 

Polyphase  Motors 

Protection  of  Polyphase  Motors  with  Prim- 
ary Resistor  Type  Self-Starters.  Jl.  of  Elec, 
vol.  41,  no.  9,  Nov.  1,  1918,  pp.  407-408,  1  flg. 
Connections  for  typical  resistor  type  self- 
starter  with  three-section  resistor  to  give  bal- 
anced starting  conditions. 


Rectifiers 

Mercury  Vapor  Rectifier  (Vom  Quecksilber- 
dampf-Gleichrichter).  Schweizerische  Bauzei- 
tung,  vol.  72,  no.  13,  Sept.  28.  1918,  pp.  117- 
120,  13  flgs. 

Remote  Control 

The  Remote  Control  of  Motor  Driven  Pumps 
and  Compressors,  F.  M.  Nourse.  Mun.  &  County 
Bug.,  vol.  55.  no.  4,  Oct.  1918,  pp.  133-136, 
14  figs.     Operation  of  automatic  motor  starter. 

Resistance 

Direct  Calculation  of  the  Resistance  of  Any 
Number  of  Conductors  Connected  in  Parallel 
(Calcul  direct  de  la  resistance  d'un  nombre 
quelconaque  de  conducteurs  associ^s  en  paral- 
I&le),  E.  Handle.  Revue  G^nfirale  de  I'Elec- 
tricite,  vol.  4.  no.  10,  Aug.  31.  1918.  p.  297,  2 
figs.  Proposes  improvement  in  methods  shown 
in  issues  of  Mar.  23  and  June  29. 

On  the  Rate  of  Change  at  100  deg.  cent,  and 
at  Ordinary  Temperatures  in  the  Electrical 
Resistance  of  Hardened  Steel.  E.  D.  Campbell. 
Iron  &  Steel  Inst.,  Sept.  12-13.  1918,  advance 
copy,  paper  2,  6  pp..  2  ligs.  Results  obtained 
with  bars  6  millimeters  square  and  15  cm.  long 
which  were  suspended  and  kept  for  an  liour  In  ■ 
an  electrically  heated  furnace  before  being 
quenched  in  a  large  volume  of  water  main- 
tained below  10  deg.  cent. 

Resonance  Transformer  Circuits 

The  Power  Factor  in  the  Resonance  Trans- 
former Circuit,  P.  Baillie,  Wireless  World, 
vol.  6,  no.  t;7,  Oct.  191S,  pp.  376-380.  3  flgs. 
Curves  showing  surlension  (L.  !2  /R)  against 
cos  <I>  for  different  values  of  K  (number  of 
semiperiods  between  two  consecutive  sparks), 
plotted  from  values  computed  from  the  form- 
use  derived  in  article. 

Rotary  Converters 

The  Design  Construction  and  Use  of  Rotary 
Converters,  C.  Sylvester.  Electricity,  vol.  32, 
no.  1453,  Sept.  13,  1918,  pp.  479-480,  7  figs. 
Explanations  of  author's  experiments  illustrat- 
ing prinripli'  iit  operation  of  converters.  (To 
be  continued.) 

Sparks 

Photographs  of  Electric  Spark  Discharges 
(Figures  de  la  decharge  ^lectrique  sur  plftques 
photographiquos),  Usaboro  Toshida.  Revue 
Generale  de  I'Electricite.  vol.  4.  no.  8,  Aug.  24. 
191S,  pp.  25.3-256.  10  flgs.  Interpretation  of 
formation  of  Lichtenberg  figures  on  photo- 
graphic plates,  from  experiments  under  various 
conditions.  (From  Memoirs  of  the  (College  of 
Science,   Kyoto  Imperial   Univ.,   Mar.    1917.) 

Storage  Batteries 

Thermostatic  <Jonorator  Control  Now  Proves 
Success.  Automotive  Ind.,  vol.  39,  no.  11, 
Sept.  12,  1918.  p.  460,  3  flgs.  Saving  battery 
life  by  compensation  for  atmospheric  tempera- 
ture. 

Substations 

The  Automatic  Substation  Has  Come  to 
Stay.  Walter  C.  Slade.  Elec.  Ry.  Jl..  vol.  52, 
no.  15,  Oct.  12,  1918,  pp,  651-654.  Outlining 
present  status  of  automatic  substation. 

See  also  Oittdour  Apparatus. 

Transformers 

The  Economical  Loading  of  Transformer 
Banks.  Elec.  World,  vol,  72,  no.  16.  Oct.  19, 
1918,  pp.  737-738,  2  flgs.  Giving  curves  which 
make  it  possible  to  keep  most  economical  num- 
ber of  transformers  in  service. 

Siemens-FIalskp  .\utomatic  Fire  Extinguisher 
for  Use  in  Transformer  Installations  (Ex- 
tincteur  d'incendie  automatique  pour  cabines 
de  transformateurs.  syst^me  Siemens  et 
Halske.)  G&nie  Civil,  vol.  73,  no.  7,  Aug.  17. 
1918,  pp.  135-136,  1  flg.  Sends  a  large  volume 
of  carbon  dioxide,  gives  warning  and  indicates 
place  where  flre  started.  (From  Elektrotech- 
nische  Zeitschrlft,  May  23,) 

Temperature  Indicator  for  Transformer 
Winding,  V.  M,  Montsinger,  and  A,  T,  Childs, 
Elecn.,  vol,  81,  no.  2106,  Sept.  27,  1918.  pp. 
450-451,  2  flgs.  Abstract  of  article  in  Genl. 
Elec.    Rev. 

Transmission  Lines 

Transmission-Line  Construction  of  Duquesne 
Light  Companv,  Thomas  R.  Hav.  Elec.  Rev., 
vol.  73,  no,  17,  Oct,  26,  1918.  pp,  643-646,  5 
flgs,  DiflSculties  met  with  in  building  a  66,000- 
volt  line  through  a  mountainous  region. 

Trouble  Location 

Tests  for  Locating  Armature  Trouble, 
Power    Plant    Eng.,    vol.    22.    no,    21,    Nov.    1, 


1918,  pp,  881-882,  3  flgs.  All  common  arma- 
ture detects  detected  by  one-man  bar  to  bar 
and  ground  tests  with  voltmeter  and  bank  of 
lamps. 

Wiring 

Insuring  Against  Disagreements  over  Wir- 
ing. Elec.  World,  vol,  72,  no.  16.  Oct.  19, 
1918,  pp.  735-737.  4  figs.  Forms  of  contracts 
used  by  United  Illuminating  Co.  of  Bridge- 
port, Conn. 

See  also  Factory  Managetnent  (Electric  Mo- 
tors) ;  Heating  and  Ventilation  (Electric 
Heating);  Power  Plants  (Power  Factor); 
Safety  Engineering  (Fire  Protection);  Steel 
arid  Iron   (Electric  Steel). 

ENGINEERING  MATERIALS 

Aeroplane  Fabrics 

International  Aircraft  Standards.  Aeronau- 
tics, vol.  15,  no.  253,  Aug.  21,  1918,  pp,  173- 
175,  1  fig.  Specifications  for  unmercerized  cot- 
ton aeroplane  fabric  (grade  A)  ;  specifications 
for  mercerized  cotton  aeroplane  fabric  (grade 
B)  ;  specifications  for  unmercerized  cotton 
aeroplane  fabric    (grade  B,), 

Aluminum  Bronze 

.\Iuminum  Bronze  as  an  Engineering  Mate- 
rial, Charles  Vickers.  Machy,,  vol,  25,  no.  2, 
Oct,  1918,  pp,  135-136.  Difficulties  in  casting  ; 
use  and  characteristics ;  composition ;  high- 
tensile  aluminum  bronzes. 

Aluminum  Bronzes  (Los  bronces  de  alum- 
inio) ,  Jean  Escard.  Revista  de  Obras  Pub- 
licas,    year   06.    no.    2244,    Sept.    26,    1918,    pp. 

485-492.      Their   properties,    manufacture   and     Employment  Manager 
industrial  utilization. 


Solders 

Solders  and  Substitutes  for  Lead-Tin  Solders, 
Charles  W.  Hill.  Metal  Ind.,  vol.  16,  no.  9, 
Sept.  1918,  pp.  412-415,  3  flgs.  Some  notes 
on  results  of  experiments  conducted  in  Re- 
search Laboratory  of  Westinghouse  Elec.  & 
Mfg.  Co.,  Pittsburgh,  Pa. 

Strength  of  Materials 

The  Strength  of  Materials,  W.  Cawthorne 
Unwin.  Times  Eng.  Supp.,  no.  528,  Oct.  1918, 
p.  219.  Experimental  progress  in  study  of 
mechanical  properties  of  materials,  giving  brief 
history  of  struggle  during  18th  and  19th  cen- 
turies to  establish  the  foundations  of  knowl- 
edge of  strength  of  materials  and  touching  on 
some  recent  advances  in  testing  machines  and 
methods.     Thomas  Hawksley  lecture. 

Tool  Steel 

Tool  Steels.  Can.  Foundryman,  vol.  9,  no.  8. 
.\ug.  1918,  pp.  174-175.  Processes  followed  to 
insure  proper  hardness. 

See  also  Metallurgy;  Steel  and  Iron. 

FACTORY  MANAGEMENT 

Electric  Motors 

Care  and  Operation  of  Electric  Motors  In 
Factories,  Joseph  P.  Collopy.  Elec.  Rev.,  vol. 
73,  no  17,  Oct,  26,  1918,  pp,  648-662,  4  flgs. 
Proper  maintenance  of  special  timely  value; 
good  motor  location  important,  points  on  main- 
tenance of  direct  current,  induction  and  syn- 
chronous motors. 


Asphalt 

Standardization  of  Required  Consistency  for 
.\sphalt,  J,  R.  Draney.  Can.  Engr.,  vol.  35,  no. 
14,  Oct.  3.  1918,  pp,  309-310,  Present  varia- 
tions and  needed  eflicicncy. 


Selecting  the  Employment  Manager,  Philip 
Brasher.  Am.  Mach.,  vol.  49,  no.  15.  Oct.  10, 
1918,  pp.  677-678.  Requirements  of  ideal  em- 
ployment manager  as  seen  by  author. 

The  Employment  Manager — A  New  Factor 
in  Industrial  Relationship.  Edward  D.  Jones. 
Am.  Gas  Eng.  Jl.,  vol.  109,  no.  16,  Oct.  19, 
1918,  pp.  361-364.  Psychological  evolution  and 
present  value  of  this  employment.  Also  In  Jl. 
Engrs.  Club  of  St.  Louis,  vol.  3,  no,  5,  Sept.- 
Oct„  pp.  292-301. 


Bearing  Metals 

Conservation  of  Tin  In  Bronze  Bearing 
Metals.  G.  H.  Clamer.  Foundry,  vol.  46,  no. 
315.    Nov.    191S.    pp.    532-533.      Abstract    of 

paper  at  Inst,  of  Metals  Div.  of  Am.  Inst,  of     Factory  Management 
Min.   Engrs..   Milwaukee,   Oct.    1918.      Also  In 
Am.  Mach.,  vol.  49,  no.  17,  Oct.  24,  1918,  pp. 
773-775. 

Some  Notes  on  Babbitt  and  Babbitted  Bear- 
ings, Jesse  L,  Jones,     Metal  Ind,,  vol.  16,  no. 

9,  Sept.  1918,  pp.  402-404,  5  figs.    Brinell  tests     Graphic  Control  of  Production 
at    progressively    increasing    temperatures    for     "'af"'^  •ouui.«» 
a    lead-base    and    a    tin-base    babbitt ;    process 
and  tool  to  give  accurate  and  smooth  surfaces 
to  bearings.     (Inst,  of  Metals  Division  of  Am. 
Inst,  of  Min.  Engrs.,  Milwaukee,  October  1918.) 


The  Basis  of  Scientific  Management,  M.  H. 
Potter.  Can.  Machy..  vol.  20,  no.  14,  Oct.  3, 
1918.  pp.  397-399.  Question  of  personnel  In 
problem  of  management. 


Boiler  Plates 

Causes  of  Failure  on  Boiler  Plates,  Walter 
Rosenbain  and  D,  Hansen.  Can.  Machv.,  vol. 
20.  no.  14,  Oct.  3,  1918,  pp,  393-396,  14  flgs. 
Effect  of  grain  growth  ;  alteration  of  crystal- 
line structure  by  mechanical  deformation  ;  sug- 
gested remedies. 

Copper 

The  Alloys  of  Copper  and  Zinc :  An  Investi- 
gation of  Some  of  their  Mechanical  Properties, 
F.  Johnson.  Steamship,  vol.  30,  no.  352,  Oct. 
1918,  pp.  82-83.  Report  of  Brinnell  hardness 
tests  as  cast  and  after  annealing  and  tensile 
tests  after  annealing.     Before  Inst,  of  Metals. 

The  Effect  of  Cold  Work  on  Copper,  W.  E, 
Alkins.  Engineering,  vol.  106,  no,  2750,  Sept. 
13,  1918,  pp,  283-285.  4  figs.  Effect  of  pro- 
gressive cold  work  upon  tensile  properties  of 
pure  copper.  Paper  before  Inst,  of  Metals, 
Sept.  1918. 

Gun  Metal 

The  Influence  of  Impurities  on  .the  Mechani- 
cal Properties  of  Admiralty  Gun-Metal,  P. 
Johnston.  Steamship,  vol.  30,  no.  352,  Oct. 
1918.  pp.  83-84.  Review  of  experimental  re- 
sults of  otlier  investigators  and  account  of 
author's  experiments.     Before  Inst,  of  Metals. 

Hardness 

The  Resistance  of  Metals  to  Penetration 
Under  Impact,  C,  A.  Edwards.  Engineering, 
vol.  106,  no,  2750,  Sept.  13.  1918.  pp.  285- 
288.  9  flgs.  Including  a  note  on  hardness  of 
solid  elements  as  a  periodic  function  of  their 
atomic  weights.     Paper  before  Inst,  of  Metals. 

Precast  Concrete  Lumber 

Precast  Concrete  Lumber  Proves  Successful 
in  Mine.  Eng.  News-Rec,  vol.  81,  no.  14.  Oct, 
3,  1918,  pp.  627-629,  1  flg.  Fire  resistivity 
sought  in  replacing  steel  and  wood  or  all- 
timber  construction  ;  costs  about  twice  those  of 
timber. 

Sand 

Sand  and  Sandstones,  James  Scott,  Stone, 
vol,  39,  no.  10.  Oct,  1918,  pp.  4S4-466,  3  flgs. 
Study  of  minute  structure  and  composition  of 
sand,  • 


Graphic  Production  Control,  C.  B.  Knoeppel. 
Indus.  Management,  vol.  56,  no.  4,  Oct.,  1918, 
pp.  284-288.  5  figs.  Fifteen  laws  of  control. 
(Second  article.) 

Speeding  Production  by  Using  Graphic 
Meters.  Elec.  World,  vol,  72,  no.  13,  Sept.  28. 
1918,  pp.  588-589.  0  flgs.  How  a  paper 
products  companv  has  Installed  a  system  ot 
circuits  in  order  to  permit  the  management  to 
check  from  executive  office  any  operation  going 
on  within  the  plant. 


Shipbuilding  Methods 


Shipbuilding  Methods  of  the  "Eagle 
Chaser  Factory.  Eng.  News-Rec,  vol,  81.  no. 
18  Oct.  31,  1918,  pp.  788-795,  13  flgs.  Hull 
erection  divided  among  seven  stations ;  exten- 
sive pre  assembly :  rivets  heated  by  electric 
current ;  launching  platform  ;  automatic  plat- 
form. 

Time  Studies 

Time  Studies  for  Rate  Setting  on  Glsholt 
Boring  Mills,  Dwight  V.  Merrick.  Indus.  Man- 
agement, vol.  56.  no.  4,  Oct.  1918,  pp.  289-299. 
(Fourth  article.) 

Waste 

Possibilities  of  Salvage  and  Utilization  of 
Waste  David  Currie.  Surve.vor,  vol.  54,  no. 
1389,  Aug.  30,  1918.  pp.  99-100.  Work  being 
done  in  U.  S. ;  German  methods ;  possibilities 
of  municipal  salvage.  (Inst.  Cleansing  Super- 
intendents.) 

See  also  Industrial  Organisation;  Machine 
Shop  (Drawings)  :  Mines  and  Mining  (Effi- 
ciency);  Power  Plants   (Operation). 

FORGING 

Axle  Forging 

Shaping  the  Front  Axle  Forging  on  the  Nash 
Motor  Car,  J,  Ledin.  Am.  Mach.,  vol.  49,  no. 
15.  Oct.  10,  1918,  pp,  679-680,  5  flgs.  De- 
scribing design  of  special  bulldozer  die  for 
simultaneously  performing  several  distinct  op- 
erations on  automobile  front-axle  forging. 

Shell  Forging 

Organizing  for  the  Production  of  Forglngs, 
J,  H,  Rodgers.  Can.  Machy.,  vol.  20.  no.  14, 
Oct.  3.  1918,  pp.  381-385,  7  flgs.  Significance 
of  proper  forging  of  shell  in  subsequent  opera- 
tions :  new  machine  designed  for  gaging  lengtb 
of  billets. 
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FOUNDRY 

Casting 

Custiug  (Jrev-Irou  Piston  Rings  by  Macliin- 
ery,  Ellsworth  tilifkiou,  Am.  Mach.,  vol.  49,  no. 
IS,  Uct.  ai,  VJlb,  pp.  Ts::!-7S7,  lO  figs.  De- 
scription of  the  continuous  casting  of  grey- 
iron  piston  rings  by  a  machine  in  which  ad- 
vantasii'  is  taken  of  the  action  of  centrifugal 
force  upon   the  molten  metal. 

Electric  Furnace 

The  Electric  Furnace  in  the  Steel  Foundry, 
\V.  E.  .Moore.  Can.  Fouudrymau,  vol.  11,  no. 
i1,  Oct.  lOlS,  pp.  'JoS^SU.  Resume  of  progress 
attained  during  past  few  years.  Before  Am. 
Foundrymen's  Assn. 

Molding 

A  Xew  Method  of  Molding  Trench  Mortar 
Shell,  II.  Cole  Estep.  Foundry,  vol.  46.  no. 
315,  Nov.  191S,  pp.  023-525,  6  figs.  Two  cast- 
ings are  made  in  each  flask  :  jarring  machines 
are  used  and  production  is  350  shells  per  day. 

Modern  Methods  Facilitate  Molding  of  Large 
Marine  Engine  Castings.  Can.  Foundryman, 
vol.  9,  no.  8,  Aug.  191S.  p.  178.  Molding  of 
triple-expansion-engine  cylinder  casting. 

Oil  Fuel 

Use  of  Oil  Fuel  in  the  Foundry  in  Urgent 
Exceptional  Circumstances,  A.  B.  Plant.  Steam- 
ship vol.  30.  no.  352.  Oct.  191S,  pp.  96-97. 
.\ccount  of  installation  and  operation  of 
foundry  in  connection  with  repair  shops. 

Sand 

Bettering  the  Quality  of  Foundry  Sand  Mix- 
tures, Henry  B.  Hauley.  Can.  Foundryman, 
vol.  11,  no.  9,  Oct.  1918,  pp.  243-245,  5  flgs. 
Results  obtained  in  experimental  investigation 
undertaken  to  determine  mixtures  of  old  and 
new  sand  best  adapted  to  producing  good  cast- 
ings.    Before  Am    Foundrymen's  Assn. 

Much  Depends  on  Securing  Suitable  Sand. 
Can.  Foundryman,  vol.  9,  no.  8,  Aug.  1918.  pp. 
176-177,  4  iigs.  Preparation  of  quartz  and 
limestone  sand  for  use  in  molds  by  Montreal 
company. 

Steel  Casting 

Acid  vs.  Basic  Steel  for  Castings,  Edwin  F. 
Cone.  Iron  &  Steel  of  Can.,  vol.  1.  no.  9,  Oct. 
191.8,  pp.  361-363.  Uses  of  acid  and  basic 
castings ;  addition  of  ferro  alloys  ;  question  of 
oxygen  ;  comparative  physical  properties  ;  Ger- 
man and  American  steel  castings. 

Government  Requirements  tor  Steel  Cast- 
ings, E  R.  Swanson.  Foundry,  vol.  46,  no. 
315  Nov.  1918,  p.  538.  Physical  properties 
asked  by  Ordnance  Department  for  three  prin- 
cipal grades  of  steel  castings  are  discussed. 

Theory  and  Practice  in  Gating  and  Head- 
ing Steel  Castings,  Ralph  H.  West.  Iron  & 
Steel  Inst,  of  Can.,  vol.  1,  no.  8,  Sept.  1918, 
pp.  338-347,  31  flgs.  Remarks  on  general 
work  weighing  from  1  to  500  lb.,  based  on  au- 
thor's experience.  Before  Am.  Foundrymen  s 
Assn. 

Making  Ordnance  Steel  for  the  Army  and 
Navy  John  Howe  Hall.  Foundry,  vol.  46,  no. 
315,  Nov.  1918,  pp.  535-537,  Problems  of  steel 
castings  manufacturers  in  meeting  Government 
specifications ;  three  essential  elements  of 
proper  practice.  Paper  before  Am.  Foundry- 
men's  Assn.,  Milwaukee,  Oct.  1918.  Also  in 
Iron  Age,  vol.  102.  no.  IS,  Oct.  31,  1918,  pp. 
1084-86. 

See  also  MacMncrij,  Special  {Sand-Blnst  Ma- 
chinery). 

FUELS  AND  FIRING 

Air  Preheating 

EfiBciencv  of  Preheated  Air.  Power  Plant 
Eng..  vol.  22,  no.  21,  Nov.  1.  1918.  pp.  876-877, 
3  figs,  .\dvantages  and  systems  of  introduc- 
ing preheated  air  to  furnaces. 

Ash 

Fuslbilitv  of  Ash  from  West  Virginia  Coals, 
Walter  A.  'Selvig.  Power,  vol.  48,  no.  16,  Oct. 
15  1918,  pp.  566-567.  Tables  of  softening 
temperatures  of  coal  ash  from  West  'Virginia 
Coals. 

Waste  Due  to  Excess  Ash  in  Coal.  Coal 
Age,  vol.  14,  no.  15,  Oct.  10.  1918,  pp.  692- 
694  4  flgs.  From  report  of  J.  G,  White  Engrg. 
Corp.  to  Gano  Dunn,  Chairman  of  Engineering 
Committee  of  National  Research  Council. 

Waste  Due  to  Excessive  Noncombustible  in 
Coal  W.  A.  Shoudv.  Power,  vol.  48.  no.  19, 
Nov.  2,  1918,  pp.  682-683.  3  flgs.  From  a  com- 
munication to  Chairman  of  Eng.  Committee. 
National  Research  Council. 

Coal 

Calorific  Value  and  -^sh  Yield  of  Coal  Sam- 
ples from  the  Same  Seam,  T.  J.  Drakeley. 
Colliery  Guardinn,  vol.  96,  no.  3015.  Oct.  11, 
1918  pp  753-794.  Paper  before  Manchester 
Geological  &  Min.  Soc,  Oct.  1918. 


I  Coal  Storage 
Coal  Storage  Systems  for  Power  Plants. 
Power  Plant  Kng.,  vol.  22,  no.  18,  Sept.  15, 
f  1918,  pp.  7311-753,  S  flgs.  Description  of  gen- 
I  oral  methods  of  storing  and  reclaiming  coal. 
I  Checking     StoredCoal     Temperatures     Elec- 

'  trically,  Thomas  \V.  Poppe.  Elec.  World,  vol. 
72,  no.  16,  Oct.  19,  1918,  pp.  740.  1  flg.  Method 
(if  detecting  incipient  flres  in  piles  of  stored 
i-oal  by  means  of  electrical  thermometer. 

The  Storage  of  Bituminous  Coal,  E.  H. 
Stoek.  Power  Notes,  vol.  4.  no.  10,  Oct.  1918. 
pp.  1-3.  2  figs.  Eflfect  of  storage  in  cost  to 
consumer  ;  ventilating  a  coal  pile. 

Composite  Fuel 

ArtiHcial  Fuel  Compositions,  Controlled  by 
Industrial  Fuel  Corporation.  Popular  Engr., 
vol.  Ill,  no.  4,  Oct.  1018.  pp.  24-25,  2  figs. 
Patented  process  to  utilize  accumulations  of 
anthracite  culm  and  slush. 

Control  of  Heat 

.\utomatic  Heat  Control  for  Coal  Saving. 
Metal  Worker,  vol.  90.  no.  16,  Oct.  18,  1918, 
pp.  437-44U.  Report  prepared  by  Committee 
of  Heating  and  Ventilating  Engineers  by  re- 
quest of  United  States  Fuel  Administration. 
Also  in  Domestic  Eng.,  Oct.  12,  1918,  pp.  40-41. 

Control  Meters,  Combustion 

Combustion  Control  Meter.  Power,  vol.  48. 
uo.  17,  Oct.  22,  1918,  pp.  599  600,  4  flgs. 
Description  of  an  arrangement  of  pyrometers 
developed   by  Combustion  Control  Co. 

Diagrams  of  Consumption 

Production  and  Consumption  Diagrams  in 
Central  Stations,  Steam  and  Others.  (Dia- 
grammes  de  production  et  diagrammes  de  con- 
sommation  relatifs  aux  centrales  felectrog&nes 
a  vapeur  et  autres),  A.  Delia  Riccia.  Revue 
Generale  de'  I'Electricite,  vol.  4,  no.  10,  Aug. 
31,  1918,  pp.  299-310,  6  flgs.  Fuel  consump- 
tion of  boilers  :  empirical  diagrams  applicable 
to  actual  cases :  conclusions  relative  to  eco- 
nomical use  of  fuel.     (Concluded.) 

Firing  Methods 

Fuel  Economy  Made  Simple,  A.  Bement. 
Power,  vol.  48,  no.  15,  Oct.  8,  1918,  pp.  524- 
526.  Maintain  a  hot  flre  and  control  rate  of 
combustion  by  means  of  draft.  Appearance  of 
flre  the  one  comprehensive  guide  to  flreman. 

Saving  Coal  in  Boiler  Plants.  Henry  Krei- 
slnger.  Department  of  the  Interior.  Bureau 
of  Mines,  tech.  paper  205,  24  pp.,  3  flgs.  In- 
structions to  firemen,  engineers  and  owners  of 
hand-fired  plants  including  :  methods  of  deter- 
mining stack  losses ;  signiflcance  of  flue  gas 
analysis;  causes  of  large  excess  of  air  and. 
remedy :  losses  from  incomplete  combustion  ; 
list  of  publications  on  the  utilization  of  coal 
and   lignite. 

Fuel  Conservation 

Industrial  Fuel  Saving,  Times  Eng.  Supp.. 
no.  528,  Oct.  191S,  p.  204,  1  flg.  Points  out 
possibilities  and  methods. 

On  the  Coal  Economy  in  Steam  Power  Plant 
fin  Japanese),  H.  Sekiguchi.  Denki  Gakkwai 
Zassbi,  no.  362,  Sept.  10,  1918. 

Gas  Firing 

Installation  for  Burning  Natural  Gas  under 
Boiler,  J.  J.  Griffin.  Natural  Gas  &  Gasoline 
Jl.,  vol.  12,  no,  8,  Aug.  1918,  pp.  285-286,  3 
flgs.  Illustration  and  description  of  setting 
lor   low-pressure   heating   boilers. 

Grates 

Traveling  Grate  for  Coke  and  Coke  Breeze 
(Wanderroste  fiir  Koksgrus  und  Koks),  Bruno 
Lepsicn.  Journal  fiir  Gasbeleuchtung.  year 
61,  no.  1.  Jan.  5,  1918,  pp.  3-8,  9  flgs.  Descrip- 
tion of  tests  with  the  Pluto  grate  and  the 
Nyeboe  and  Nissen  Traveling  grate  for  coke 
breeze,  and  the  Belani  and  the  SteinmuUer 
grates  for  coke. 

Half-Gas  Furnaces 

Half-Gas  Furnaces  with  Undergrate  Firing 
(llalbgasofen  mit  Unterwindfeuerung),  Ding- 
ler's  Polytechnisches  Journal,  vol.  333,  no.  3. 
Feb.  9.  1918,  pp.  22-23,  6  figs.  Description  of 
several  German  types  of  so-called  half-gas 
furnaces,  i.e..  furnaces  in  which  the  fuel  is 
pirtly  gTSified  and  partly  brought  to  complete 
combustion. 

Hand-Fired  Furnaces 

Fuel  Economy  in  Hand  Fired  Boilers.  Power 
Plant  E-ng.,  vol.  22.  nos.  21  and  20.  Nov.  1, 
and  Oct.  15.  1918,  pp.  878-880  and  837-839,  4 
flgs.  Abstract  of  Circular  no.  7.  "  Fuel  Econ- 
omy in  the  Operation  of  Hand  Fired  Boiler 
Plants."  University  of  Illinois  Engineering  Ex- 
periment Station.    (Second  and  Third  article.) 

Low-Rate  Combustion  in  Fuel  Beds  of  Hand- 
Fire<l  Furnaces,  H.  Kreisinger.  C.  E.  .\ugus- 
tine.  and  S.  H.  Katz.  Department  of  the  In- 
terior. Bureau  of  Mines,  tech.  paper  139,  54 
pp..  19  figs.  Extension  work  reported  in  tech- 
nical paper  137  which  covered  higher  rates  of 
combustion  of  20  to  180  lb.  of  coal  per  sq.  ft. 
of  "grate  per  hr.,  to  rates  below  20  lb.  using  the 


same    apparatus    and    following    largely    equal 
methods. 

Lignite 

Burning  Lignite  with  the  Meclianii-al 
Stoker.  i*ower  House,  vol.  11,  no.  10,  Oct. 
1918,  p.  306.  Evaporation  test  made  at  the 
Government  of  Alberta  power  station  witu  lig- 
nite slack  coal. 

Lignite  Becomes  of  Importance  as  a  Fuel 
Resource,  S.  M.  Darling.  Am.  Gas  Eng.  Jl., 
vol.  109,  no.  18,  Nov.  2,  1918,  pp.  415-418. 
Comparison  of  carbonized  briquets  for  domestic 
service  with  anthracite  coal ;  by-products  from 
lignite.  From  tecb.  paper  178  of  the  United 
States  Bureau  of  Mines. 

Low-Grade  Fuels 

Low-Grade  Fuels.  Sci.  Am.  Supp.,  vol.  86, 
no.  2229,  Sept.  21,  1918,  pp.  191-192.  Possible 
method  of  disposal.  From  London  Times  Eng. 
Supp. 

Peat 

Analysis  of  Canadian  Peat.  Jl.  Am.  Peat 
Soc.  vol.  11.  no.  4.  Oct.  1918.  pp.  253-268. 
From  samples  taken  in  deposits  of  Nova 
Scotia.  Prince  Edward  Island.  New  Bruns- 
wick. Quebec,  Ontario  and  Manitoba. 

Inorganic  Composition  of  a  Peat  and  of  the 
Plant  from  which  it  was  Formed,  C.  F.  Miller. 
Jl.  .\m.  Peat  Soc,  vol.  11,  no.  4,  Oct.  1918,  pp. 
244-248.  Brief  description  of  both  products  ; 
comparison  of  composition  of  peat  and  saw 
grass  ;  comparison  of  losses  of  three  soil-form- 
ing materials  in  their  transformation  to  soils. 

The  Peat  Deposits  in  Minnesota.  E.  K. 
Soper.  Jl.  Am.  Peat  Soc,  vol.  11,  no.  4,  Oct. 
1918,  pp.  227-243,  8  flgs.  Quantity,  quality, 
and  uses  to  which  they  are  best  adapted.  Re- 
printed from  Economic  Geology,  vol.  12,  p.  526. 

Petroleum 

Petroleum  as  Combustible  (EI  petroleo  como 
combustible).  J.  R.  Perez.  Revista  de  la 
Sociedad  Cubana  de  Ingenieros.  vol.  10,  no.  9, 
Sept.  1918.  pp.  523-531.  Physical  and  chemi- 
cal properties  ;  refinement  and  uses  ;  descrip- 
tion of  burners. 

Unmined  IVtroleum  Supply  Limited,  Allen 
Sinsheimer.  Automotive  Ind.,  vol.  39,  no.  12, 
Sept.  19,  1918.  pp.  491-493,  3  flgs.  Extent  of 
suppiv  made  by  United  States  National 
Museum  following  compreheisive  survey  of 
situation. 

Powdered  Coal 

Powdered  Coal  Substituted  for  Fuel  Oil  at 
Seattle.  Elec.  Rev.,  vol.  73.  no.  14.  Oct.  5, 
1918.  pp.  529-531.  4  flgs.  Description  of  equip- 
ment for  burning  powdered  coal  at  Puget 
Sound  Traction  Light  &  Power  Co.'s  central 
heating  plant. 

Pulverized  Coal  Tests  Conducted  at  Mil- 
waukee. Elec.  Rev.,  vol.  73.  no.  16  and  17, 
Oct.  19  and  26.  1918.  pp.  615  and  658-659.  1 
flg.  Details  of  installation  in  Milwaukee.  Ef- 
flclency  of  over  85  per  cent  obtained.  Also  in 
Elec  World,  vol.  72.  no.  16.  Oct.  19,  1918, 
pp.  744-745  ;  Rv.  Rev.,  vol.  63.  no.  17.  Oct.  26, 
1918,  pp.  606-607,  2  flgs  ;  Ry  Age,  vol.  65,  no. 
15,  Oct.  11  1918.  pp.  667-669,  2  flgs;  Power, 
vol.  48,  no.  16.  Oct.  15.  1918.  pp.  556-559,  4 
flgs. 

Smokestack  Losses 

.\pparatus  to  Measure  Chimney  Loss  and 
the  Elements  which  Constitute  it.  (Apparell 
de  mesure  de  la  perte  il  la  cheminfie  et  des 
elements  constitutifs  de  cette  perte).)  Mar- 
cel Chopin.  Comptes  Rendus  des  Stances  de 
l'.\cademie  des  Sciences,  vol.  167,  no.  9, 
Aug.  26.  1918,  pp.  335-338,  2  flgs.  Suggests 
instrument  registering  temperature  and 
amount  of  carbonic  acid. 

Waste  Gases 

Use  of  Waste  Gases  for  Steam  Generation, 
J.  B.  C.  Kershaw.  Coal  Age,  vol.  14,  no.  13, 
Sept.  26.  1918.  pp.  591-594.  Study  of  prog- 
ress and  records  of  past  few  years. 

Wood  Burning 

New  Wood-Burning  Station  of  Northwestern 
Electric  Company.  Elec.  Rev.,  vol.  73,  no.  15, 
Oct.  12.  1918.  pp.  573-574.  2  flgs.  Details  of 
construction  and  equipment. 

See  also  Chemical  Technology  (Peat)  ;  Coal 
Industry;  Foundry  (Oil  Fuel);  Power  Qon- 
craiion  and  Selection  (Waste  Heat) ;  Mines 
and  liininti   (Oil  Shales). 

FURNACES 

Electric  Furnaces 

The  Development  of  Stellite.  Elwood 
Haynes.  Iron  Age.  vol.  102.  no.  15.  Oct.  10. 
1918.  pp.  886-888.  3  flgs.  Melting  problems 
solved  by  Sn.vder  Electric  Furnaces  which 
displaced  gas-fired  crucibles :  three  furnaces 
have  capacity  of  over  four  tons  in  eleven 
hours. 

Gas  Ovens 

Experiences  with  Horizontal  Slot  Ovens. 
Henry  W.    Douglas.      Gas  Age.   vol.   13,  no.   7, 
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Oct.  1,  1918,  pp.  307-308.  Instiillation  of  six 
oven  bencbes  containing  three  ovens  eacli. 
Before  Michigan   Gas  Assn. 

See  aluo  Fuuiidry  {Electric  Fiiiiiaccs)  ;  Steel 
and  J  run   {Electric  Steel). 

HANDLING    OF   MATERIALS 

Steel  Plant 

Canadian  National  Steel  Plant,  W.  F.  Suth- 
erland. Can.  l''ouudryman,  vol.  9.  no.  8.  Aug. 
1918,  pp.  109-174.  13  figs.  Handling  of  ma- 
terials, arrangement  of  loading  platform  bins, 
installation  of  furnace.s  and  other  features. 

HEATING   AND   VENTILATION 


Electric  Heating 

Industrial  Applications  of  Electricity, 
Dwight  II.  Miller.  Elec.  World,  vol.  72,  no. 
15,  Oct.  12.  1918,  pp.  693-090,  2  figs.  It  is 
predicted  that  electric  heating  load  will  I'veu- 
tually  surpass  motor  load  ;  convenience  of 
control  of  electrically  generated  heat  results 
in  improved  product  and  increased  produc- 
tion.     (First  article.) 

Hot-Water  Service 

Standards  of  Central  Station  Hot  Water 
Heating  Service.  Heat.  &  Vent.  Mag.,  vol. 
lo,  no.  10,  Oct.,  191S,  pp.  31-30.  Established 
by  Public  Service  Commission  of  Indiana  un- 
der date  Aug.  3,  19lS. 

Public-School  Ventilation 

The  Movement  to  Eliminate  Mechanical 
Ventilation  in  New  York  City's  Public  Schools. 
Heat.  &  Vent.  Mag.,  vol.  15,  no.  10,  Oct.  191S. 
pp.  47-49.  Tests  by  Department  of  Health  of 
classrooms  in  twelve  rooms  is  basis  for  thi.s 
action.     A  resume  of  the  tests. 

Vacuum-Vapor  System 

Fuel  Saving  Heating  Systems,  Alfred  G. 
King.  Domestic  Eug.,  vol.  84,  no.  11,  Sept. 
14,  1918,  pp.  390-392  and  423,  4  figs.  How 
a  vacuum-vapcjr  heating  system  is  installed 
and  proves  effective  in  fuel  economy. 

See  also  Mines  and  Mining   {Ventilation). 

HOISTING  AND   CONVEYING 

Bonner  Rail  Wagon  System 

Freight  Transportation  Without  Itehau- 
dling.  Elec.  Ity.  Jl.,  vol.  52.  no.  1.1,  Oct.  12, 
1918,  pp.  658-659.  5  figs.  Bonner  rail  wagon 
system  aims  to  reduce  cost  and  time  of  freight 
haulage  by  using  containers  on  wheels  which 
do  not   require   warehouse   facilities. 

Conveyor,  Coal 

A  Reciprocating  Underground  Coal  Con- 
veyor, J.  F.  K.  Brown.  Coal  Age,  vol,  14, 
no.  15.  Oct.  10.  1918,  pp.  682-684,  2  figs.  A 
conveyor  for  use  in  coal  beds  where  inclina- 
tion is  such  that  cars  may  be  handled  only 
with  difficulty. 

Cranes 

Safety  Code  for  the  Operation  of  Electric 
Cranes.  Power  House,  vol.  11,  no.  10,  Oct. 
1918,   p.  309.     Formulated  by  Iron  and   Steel 

Elec.  Engrs. 

Grain-Unloading  Plants 

Portable  Pneumatic  Grain  Unloading  Plant. 
Engineer,  vol.  126,  no.  3266.  Aug.  2,  1918,  pp. 
94,  95,  7  figs.  Portability  the  interesting  fea- 
ture, the  plant  being  set  upon  railway  trucks  ; 
drawings  and  descriptions. 

Mine-Car  Dumping 

Shipping  Facilities  at  the  World's  Largest 
Coal  Mine,  R.  W.  Mayer.  Coal  Age,  vol.  14, 
no.  13.  Sept.  26.  1918,  pp.  586-588.  A  mine 
producing  7000  tons  of  coal  per  day  with  mine 
cars  dumped  at  rate  of  one  every  12  sec. 

Tipple 

Valley  Camp  Coal  Co.'s  Tipple  at  Parnassus, 
Penn..  George  S.  Jaxon.  Coal  Age.  vol.  14. 
no.  13.  Sept.  26.  1918,  pp.  582-585.  11  figs. 
Designed  to  make  four  sizes  of  coal  ;  a  con- 
veyor designed  to  facilitate  cleaning  the  tracks 
under  the  tipple  of  spillage  from  the  cars  after 
the  day's  run. 

Tractor-Trailer,  Freight  Handling  by 

Freight  Handling  by  Tractors  Found  Eco- 
nomical. Eng.  News-Rec.  vol.  81,  no.  16, 
Oct.  17.  1918.  pp.  720-721,  2  figs.  Tractor- 
trailer  system  replaces  hand  trucking  and 
reduces  costs  at  large  L.  0.  L.  freight  station 
at  Chicago. 

See  also  IJandlinn  of  Materials ;  Marine  En- 
gineering {Trimming  Conveyor) ;  Motor-Car 
Engineering  {Crane  Tractors)  ;  Transporta- 
tion. 

HYDRAULIC  ENGINEERING 

Artesian  Wells 

Artesian  Wells  for  Water  Supply,  with  Spe- 


cial Reference  to  the  Artesian  Wells  of 
Wisconsin,  W.  G.  KircholTer,  Mun.  &  County 
Eng..  vol.  55,  no.  4.  Oct.  1918.  pp.  i:!0-13S. 
Velocity  of  flow  in  sandstone  formalions  : 
mineral  content  found  in  ground  and  artesian 
waters. 

Brazil 

Water  Power  in  Brazil.  Times  Eng.  Supp.. 
no.  528,  Oct.  191S,  p.  211.  Prospects  of  utili- 
zation. 

British  Empire 

Water  Powers  of  the  Empire.  Can.  Engr., 
vol.  35,  no.  18,  Oct.  31,  1918,  pp.  383-386  and 
391-392.  Preliminary  report  of  Water  Power 
Committee  appointed  by  Conjoint  Board  of 
Scientific  Societies  of  Great  Britain.  (To  lie 
concluded.) 

Dams 

Calaveras  Dam  Slide.  Report  of  Govern- 
ment Experts.  D.  C.  Henry  and  C.  H.  Swigart. 
Eng.  &  Cement  World,  vol.  13.  no.  7,  Oct.  1, 
1918.   pp.  20-2S,  2  tigs. 

Interconnected  Plants 

Economy  of  Water  Effected  by  Intercommu- 
nication, R.  H.  Halpenny.  Elec.  World,  vol. 
72,  no.  IS,  Nov.  2,  1918,  pp.  828-831,  3  figs. 
Two  hydroelectric  companies,  operating  plants 
on  the  same  stream,  are  interconnected 
through  a  6000-kva.  transformer:  difference  in 
load  characteristics  permits  increasing  total 
load   with   same  flow  of  water. 

Niagara  Falls 

Canada  Rushing  Huge  Niagara  Development 
as  a  War  Conservation  Measure.  Eng.  News- 
Rec,  vol.  81,  no.  18,  Oct.  31,  1918,  pp.  801- 
805,  9  figs.  Report  of  construction  work  in 
digging  a  8V2  mile  canal  around  falls. 

Penstock  Pipes 

Saving  the  Waste  in  Penstock  Pipe  Design, 
B.  F.  Jakobsen.  .11.  of  Elec,  vol.  41.  no.  9, 
Nov.  1,  1918,  pp.  413-415,  2  figs.  Points  out 
manner  of  proportioning  economically  pen- 
stock pipes  and  transmission  lines. 

Turbines,  Hydraulic 

Sec  Watcriclicels. 

Water  Measurement 

Measurement  of  Water  by  Means  of  Cipo- 
letti  Weir  (Wassermessung  mittels  des  Ueber- 
falls  von  Cipoletti),  Dinglers'  Polvtechnisches 
Journal,  vol.  333,  no.  7.  April  6.  1918.  pp.  58- 
59.  Abstract  of  a  paper  by  Professor  Luedecke 
in  the  German  publication.  Der  Kulturtech- 
niker,  1917,  no.  4.  Derivation  of  formuUe  for 
determination  of  water  discharge  by  the 
Cipoletti  Weir.  In  the  present  article  the 
logarithmic  scale  is  applied  and  formula  are 
derived. 

Water  Power 

Fundamental  Principles  in  the  Development 
of  Water  Power,  David  R.  Shearer.  Power, 
vol.  48.  no.  16.  Oct.  15.  1918,  pp.  56.3-565.  4 
figs.  Points  to  be  considered  in  developing 
water  power  of  a  stream ;  explanation  of 
fundamental  calculations. 


56,  no.  4,  Oct.  1918,  pp.  273-282,  2  figs.  Appli- 
cation of  scientific  management  principles. 
(First  article.) 

Relation  of  Statistics  and  Accounting  in 
Industrial  Management,  Milton  B.  Ignatius. 
Indus.  Management,  vol.  56,  no.  4.  Oct.  1918, 
pp.  312-315.  Tells  what  matters  should  have 
statistical  study  and  gives  numerous  practical 
points  in  regard  to  organizing  work  and  select- 
ing  statistician. 

Drafting  Room 

Simple  Drafting  Room  Methods,  G.  F.  Ham- 
ilton. Indus.  Management,  vol.  56,  no.  4,  Oct. 
1918.  pp.  301-304,  15  figs.  How  a  machine 
building  plant  systemizes  its  drafting  work. 

Inspection 

Inspection  and  Quality  Control,  F.  E.  Mer- 
riam.  Indus.  Management,  vol.  5(3,  no.  4, 
Oct.  1918,  pp.  305-311.  5  figs.  Practical  ap- 
plication of  underlying  principles ;  outlines 
organization  of  an  inspection  department, 
points  out  divisions  of  work,  treats  of  selection 
and  training  of  inspectors,  tells  how  to  uphold 
standards,  and  gives  suggestions  on  selection 
.   and   application   of  inspection  gages. 


Water  Supplies 

The  Development  of  Water  Supplies  for 
Rural  Communities  in  Saskatchewan,  B.  L. 
Miles.  Eng.  &  Contracting,  vol.  50,  no.  11, 
Sept.  11.  1918,  pp.  254-255,  3  figs.  Supply 
from  springs :  reservoirs  :  instructions  for  the 
construction  of  dams ;  dugout  type  of  reser 
voir.     (Engrg.  Inst,  of  Canada.) 

Waterwheels 

Tests  on  a  715-Hp.  High  Speed  Water  Tur- 
bine. (Ueber  Leistungversuche  an  einer 
schnell  aufenden  Wasserturbine  von  715  PS), 
W.  Schmid.  Schweizerische  Bauzeltung.  vol. 
72.  no.  14,  Oct.  5,  1918,  pp.  129-131,  4  flgg. 

Waterwheel  Types  and  Settings,  David  R. 
Shearer.  Power,  vol.  48,  no.  19,  Nov.  2,  1918, 
pp.  670-672,  11  figs.  Various  forms  of  water- 
wheels  and  turbines  with  regard  to  direction 
of  flow  of  water,  position  of  shaft  and  casing 
of  wheel. 

Waterworks 

New  Water  Works  in  the  City  of  Trier  (Das 
neue  Grundwasserwerk  der  Stadt  Trier  im 
Moselthal  bei  Kenn),  Wahl.  Journal  fiir  Gas- 
beleuchtung,  year  61,  nos.  7,  8,  9  and  10,  Feb. 
16  and  29.  Mar.  2  and  10,  1918,  pp.  77-81.  8 
figs.,  pp.  85-89,  3  figs.,  pp.  100-104,  8  figs.,  and 
pp.  111-117.  6  figs.  Extensive  description  with 
illustrations. 

The  Economics  of  Public  Utilities  Exten- 
sions, .T.  W.  Ledoux.  Am.  City,  vol.  19,  no.  4, 
Oct.  1918.  pp.  293-295.  Discussion  of  proper 
relation  of  estimated  revenue  to  estimated  cost 
of  water-works   extension   or   improvement. 

See  also  Mines  and  Mining  {Water  in 
Mines)  :  Power  Plants  {H ijdroeleetrie)  ;  Safety 
Engineering   {Water  Mains.) 

INDUSTRIAL  ORGANIZATION 

Accounting 

Cost  Accounting  to  Aid  Production,  C. 
Charter    Harrison.      Indus.    Management,    vol. 


Reconstruction 

Reconstruction  Problems  from  an  Engineer- 
ing Standpoint.  Jl.  Engrs.  Club  of  St.  Louis, 
vol.  3.  no.  5,  Sept.-Oct.  1918,  pp.  305-308. 
Suggestions   to   engineering  organizations. 

INTERNAL-COMBUSTION    ENGINEERING 

Constant-Pressure  Engines 

Fuel  Admission  Valve  of  Constant  Pressure 
Internal  Combustion  Engines  (Das  Brennstoff- 
ventil  der  Gleichdruckmaschiue).  Dinglers 
polytechnisches  Journal,  vol.  333,  no.  10.  May 
18,   1918.    pp.   85-86.    3   figs. 

(See  also  Oil  Engines.) 

Diesel  Engines 

Operation  of  Diesel  Engines  in  China,  Harold 
B.  Wilson.  Motorship,  vol.  3,  no.  11,  Nov. 
1918,  pp.  9  10,  4  figs.  Data  concerning  opera- 
tion of  five  different  Diesel  makes  under 
author's  charge.      (To  be  continued.) 

The  Diesel  Engine  ;  its  Fuels  and  its  Uses, 
Herbert  Haas.  Department  of  the  Interior. 
Bureau  of  Mines,  bnl.  156,  petroleum  tech- 
nology no.  44,  130  pp..  73  figs.  Details  of 
three  general  types,  explosion,  Diesel  and 
SabathS :  methods  permitting  use  of  coal-tar 
and  coal-tar  oils ;  classiflcation,  composition 
and  properties  of  fuels  :  formulae  for  comput- 
ing fuel  cost ;  examples  of  successful  use  of 
Diesel  engines ;  selected  bibliography.  Also  in 
Gas  Eng.,  vol.  20,  no.  11,  Nov.  1918,  pp.  513- 
519,   4    figs. 

The  True  Status  of  Diesel  Engines,  J.  C. 
Shaw.  Marine  Rev.,  vol.  48,  no.  10,  Oct.  1918, 
pp.  449-450.  Remarks  on  rational  design  of 
an  oil  engine  (Aug.  issue)  in  reference  to 
statements  about  ignition  disturbances. 

Gas  Engines 

1500-hp.  Gas  Blowing  Engine.  Engineer, 
vol.  126,  no.  3271,  Sept.  6,  1918,  pp,  207,  4  figs. 
Principally  drawings  of  engine. 

Governors 

The  Design  of  Governors,  with  Special  Refer- 
ence to  Small  Diesel  Engines,  Arthur  B.  Lakey, 
Proc.  Engrs.  Soc.  of  Western  Pa.,  vol.  34,  no. 
6,  July  1918,  pp.  461-481,  12  figs,  and  (dis- 
cussion) pp.  482-488,  1  fig.  Points  out  short- 
cuts in  design  and  adjustment  of  certain  types 
of  centrifugal  governors,  and  shows  need  of 
certain  auxiliary  apparatus  to  secure  improved 
smoothness  of  running  in  the  case  of  Diesel 
engines  of  small  power,  or  with  only  small 
flywheels. 

Governing 

Investigation  of  Gas  Engine  Governing 
(Untersuchung  einer  Gasmaschinenreglung),  A. 
Gramberg.  Dinglers  Polvtechnisches  Journal, 
vol.  333,  no.  7,  Apr.  6,  1918.  pp.  53-55,  5  figs. 
Data  of  an  extensive  experimental  investiga- 
tion. 

High-Speed  Engines 

High-Speed  Internal  Combustion  Engines, 
Harry  R.  Ricardo.  Mech.  World,  vol.  64,  nos. 
1645.  1649  and  1650,  July  12.  Aug.  9,  and  Aug. 
16.  1918.  p.  17.  7  figs,  p.  69.  1  fig.,  and  pp. 
81-82,  6  figs.  July  12  :  Comparative  wear  and 
tear  of  slow-  and  high-speed  engines.  Aug  9  : 
Factors  affecting  volumetric  efficiency  and 
possibilities  of  increasing  it.  theories  explain- 
ing detonation  or  "pinking."  (Northeast 
Coast  Instn.   of  Engrs.  &  Shipbuilders.) 

Indicator  Diagrams 

The  Tlieoretical  Indicator  Diagram.  O.  A. 
Malvchevitch.  .\utoniotive  Ind..  vol.  39,  no.  12, 
Sept.  in.  1918.  pp.  499-502.  2  figs.  Method  of 
predetermining  gas  temperatures  and  pressures 
for  various  points  In  engine  cycles  from  chem- 
ical composition  of  charge  and  physical  prop- 
erties of  components. 
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The  Journal 
Am.Soc.M.E- 


Oil  Engines 

Faults  in  tbe  Design  of  Some  Surface-Igni- 
tion Oil  Engines,  W.  J.  Woodcock.  Motorshlp, 
vol.  3,  no.  11,  Nov.  1918,  p.  16,  1  fig.  An 
operator's  idea  of  an  improved  motor. 

Nevp  Type  of  Marine  Oil  Engine.  Int.  Mar. 
Eng.,  vol.  23,  no.  10,  Oct.  191S,  pp.  563-366, 
6  figs.  Two-cycle  Weiss  engine ;  simple  injec- 
tion system.  Description  of  engine  and  dis- 
cussion of  scavenging. 

Oil-Engine  Sprayers  or  Pulverizers,  A.  H. 
Goldingham  and  C.  T.  O'Brien.  Motorship, 
vol.  3,  no.  11,  Nov.  1918,  pp.  1-t-lo,  n  figs. 
Details  of  various  types  of  injection-valves. 
(Concluded  from  Sept.  issue.) 

The  Heavy  Oil  Engine,  Cli:irles  E.  Lucke. 
Int.  Mar.  Eng.,  vol.  23,  no.  10,  Oct.  1918.  pp. 
579-583.  Discussion  of  factors  to  be  considered 
in  design ;  small  demand  as  vet  for  heav.v  oil 
types ;  future  possibilities.  Paper  before 
Engrs.  Club  of  Philadelpbia.  ,1,1  n.  191S. 

The  Heavy  Oil  Engine,  Chas.  ;0.  l.ucke.  Pop- 
ular Engr.,  vol.  10,  no.  4,  Oct.  1918,  pp.  17-18 
and  22.  Presentation  of  ideas  involved  in 
development  up  to  present  time  and  considera- 
tion of  possibility  of  change  in  near  future. 
Before  Engrs.   Club  of  Pbila. 

Power  Output 

The  Increase  of  Power  Output,  Emil  Schi- 
manek.  Aerial  Age,  vol.  8,  no.  4,  Oct.  7,  1918. 
pp.  170-173  and  193,  20  figs.  Increase  of 
power  output  in  internal  combustion  by  (1) 
increasing  thermal  efliciency,  (2)  increasing 
number  of  working  strokes  in  unit-time,  or 
(3)  increasing  air  charge  in  working  cylinders. 
Translated  from  Zeitschritt  des  Verelnes 
Deutscher  Ingenieure. 

Pulverizers 

See  Oil  Engines. 

Sleeve-Valve  Engine 

Tests  of  a  Sleeve  Valve  Engine.  Automo- 
tive Ind.,  vol.  39,  no.  12,  Sept.  19,  1918,  pp. 
494-498,  12  flgs.  Monograph  diagram,  horse- 
power and  torque  curves. 

Sprayers 

See  Oil  Engines. 

Sec  also  Marine  Engineering  (Motor  Ships.) 

LABOR 
Aliens 

See  Amei'icanization. 

Americanization 

Making  .'\mericans  on  the  Railroad,  Samuel 
Rca.  Am.  Mach.,  vol.  49,  no.  15,  Oct  10,  1918, 
pp.  673-676.  Methods  adopted  and  results 
achieved  In  persuading  and  fitting  foreign-born 
employees  of  Penn.  R.  R.  to  become  loyal  and 
u.seful  citizens. 

Apprenticeship 

Cooperative  Management — The  Apprentice, 
Arthur  F.  Johnson.  Int.  Mar.  Eng.,  vol.  23, 
no.  10,  Oct.  1918,  pp.  567-568.  Apprentice  a 
vital  essential  in  industry ;  should  be  given 
liberal  education  :  freedom  of  shop  important 
for   his  rounded  education. 

Bonus  System 

Fuel  Bonuses  in  Central  Stations  (Prime  ft 
r^conomie  de  cbarbon  dans  les  stations  cen- 
trales— thermiques),  L.  Conge.  Revue  Gfinfrale 
de  rElectricit«,  vol.  4,  no.  10,  Aug.  31,  1918, 
pp.  319-320,  1  flg.  How  a  bonus  system  may 
be  established  and  employees  made  to  cooperate 
in  the  economization  of  fuel. 

Cooperation 

The  Babson  Conference  on  Cooperation.  Am. 
Mach.,  vol.  49,  no.  17,  Oct.  24,  1918,  pp.  749- 
752.  Account  of  conference,  fifth  annual,  held 
at  Wellesley  Hills,  Mass..  Sept.  1918,  on  profit- 
sharing,  labor  turnover  and  efficiency,  Tjnited 
States  Employment  Service,  and  experience  in 
collective  bargaining  and  in  dealing  with  unions. 

Employee  Representation 

Bethlehem  Plan  of  Employee  Representation. 
Iron  Age,  vol.  102,  no.  17,  Oct.  24,  1918,  pp. 
1020-1022,  2  flgs.  Monthly  committee  meetings 
and  annual  conferences  to  consider  wages, 
working  conditions,  housing  and  all  other 
questions  of  mutual  interest. 

Housing 

Lodging  House  for  Thirty  Men  Costs  $11,000. 
Elec.  Ry.  Jl..  vol.  52,  no.  14,  Oct.  5,  1918.  pp. 
615-616,  5  figs.  Details  of  a  lodging  house 
built  by  Connecticut  Co.  at  Waterbury,  Conn. 

Soldiers  Discharged 

The  Employment  of  Discharged  Soldiers. 
Times  Eng.  Supp.,  no.  528,  Oct.  1918,  pp.  201- 
202.  Methods  by  which  engineering  trades 
may  help  to  solve  problem. 

Supervision 

The  Mechanical  Department  Supervision 
Problem,  Frank  McManamy.     Ry.  .\ge,  vol.  65. 


no.  17,  Oct.  25,  1918,  pp.  729-731.  Dilution 
of  quality  of  labor  has  increased  need  of  more 
and  better  supervision,  .\bstract  of  paper  be- 
fore New  York  Railroad  Club. 

Training 

How  Best  to  Educate  the  Road  Foreman, 
the  Engineer  and  the  Fireman.  Frank  J.  Barry. 
Proc.  Central  Ry.  Club,  vol.  26,  no.  4,  Sept. 
1918,  pp.  442-448  and  (discussion)  pp.  448- 
466.  Consideration  of  different  methods  and 
observations  on  matters  having  bearing  on 
character  of  results  education  is  likely  to 
produce. 

Training  Minor  Executives  in  a  Large  Shoe 
Factory,  Roy  Willmarth  Kelly.  Indus.  Man- 
agement, vol.  56,  Oct.  1918,  pp.  316-319.  2  flgs. 

Training  School  for  Machine  Operators.  Iron 
.\ge.  vol.  102,  no.  17,  Oct.  24,  1918,  pp.  1011- 
1012,  2  figs.  Special  department  at  Tlmken 
plant  gives  better  results  than  breaking  in  in 
regular  departments. 

Turnover 

Keeping  Track  of  Labor  Turnover.  E.  H. 
Fish.  Automotive  Ind.,  vol.  39,  no.  11,  Sept. 
12,  1918,  pp.  445-446.  Suggests  careful  com- 
pilation and  analysis  of  turnover  records  in 
plants  where  semi-skilled  men  must  be  trained 
to  meet  labor  needs. 

Women 

Introducing  Woman  Labor  into  the  Shop, 
M.  C.  Hobart.  Am.  Mach.,  vol.  49,  no.  17, 
Oct.  24,  1918,  pp.  769-770.  Experience  of  a 
Chicago  firm  in  this  new  departure. 

Manufacture  by  Women.  Times  Eng.  Supp.. 
no.  528,  Oct.  1918,  p.  217.  Account  of  exhibi- 
tions or  women's  work  formed  by  Ministry  of 
Munitions  through  Technical  Section  of  its 
Labor  Supply,  at  Liverpool. 

Putting  Women  Into  the  Machine  Shop,  F. 
L.  Prentiss.  Iron  Age,  vol.  102,  no,  15,  Oct. 
10,  191S,  pp.  892-896.  2  flgs.  Short  proba- 
tionary period  successful  in  Cleveland  plants  : 
qualities  in  which  women  excel ;  reduced  labor 
turnover. 

Salving  New  Haven's  Man-Power  Problem, 
Charlton  L.  Edholm.  Am.  Mach.,  vol.  49, 
no.  16,  Oct.  17,  1918,  pp.  721-723.  2  figs.  Ac- 
count of  effort  to  secure  services  of  women  of 
New  Haven  in  munitions  shops  of  Winchester 
Repeating  Arms  Co. 

The  Demand  for  and  Supply  of  Women 
Workers.  Automotive  Ind.,  vol.  39.  no.  12, 
Sept.  19,  1918,  pp.  490-491.  Contrast  between 
percentages  of  American  and  English  women 
now  employed. 

The  Benumeration  of  Male  and  Female 
Labor.  Eng.  Rev.,  vol.  32,  no.  3,  Sept.  16, 
1918,  pp.  68-69.  Discussion  of  relative  eflS- 
ciencies  of  male  and  female  labor  in  the  light 
of  extensive  experience  in  engineering  shops. 

Women  in  Central  Station  Work,  J.  W.  Alex- 
ander. Jl.  of  Elec,  vol.  41,  no.  9,  Nov.  1, 
1918,  pp.  392-393,  5  figs.  Account  of  work 
being  done  by  women  as  power  plant  operators 
and  meter  readers. 

LEGAL 

Btiilding  Law 

Puzzling  Variations  in  Important  Building- 
Law  Clauses.  R.  Fleming.  Eng.  News-Rec, 
vol.  81,  no.  13,  Sept.  26,  1918,  pp.  579-581. 
Requirements  as  to  stresses ;  specified  wall 
thickness  often  wasteful :  wind  bracing  ne- 
glected ;  interesting  special  features. 

See  also  Electrical  Engineering  (iWirinp)  ; 
Safetii  Engineering  (Dangerous  Tools),  (Grind- 
ing  Tools.) 

LIGHTING 

Dispersion  of  Light 

Dispersion  of  Light  as  a  Means  of  Reduc- 
ing the  Surface  Brightness  of  Artificial  II- 
luminants  (Die  Streuung  des  Lichtes  als 
Mittel  zur  Verrlngerung  der  Fliichenhelle 
kiinstlicher  Lichtquellen).  N.  A.  Halbertsma. 
Dlngler's  polvtecbnisches  Journal,  vol.  333, 
no.  9,  May  4,  1918,  pp.  76-77.  2  figs. 

Better  Lighting  of  Glass  Works  and  Pot- 
teries. F.  H.  Bernhard.  Elec.  Rev.,  vol.  73, 
no.  15,  Oct.  12,  1918,  pp.  567-572.  6  flgs. 
Eighth  of  a  series  of  articles  on  improvement 
in  lighting  in  the  industries. 

Lighting  of  Rubber-Goods  Factories.  P.  H. 
Bernhard.  Elec.  Rev.,  vol.  73.  no.  17,  Oct.  26, 
1918,  pp.  653-657.  5  flgs.  Ninth  of  a  series 
on   lighting  in  industries. 

Factory  Lighting 

Terminal  Shop  and  Classification  Yard 
Lighting.  Rv.  Rev.,  vol.  63,  no.  18.  Nov.  2, 
1918.  pp.  62!5-027,  5  figs.  General  discussion 
of  modern  shop  and  yard  lighting  systems 
through  the  use  of  the  flood  system.  Com- 
mittee report  before  Convention  of  Assn.  of 
Ry.  Elec.  Engrs.,  by  J.  E.  Gardner. 

House  Lighting 

The  Lightini  Ration  in  Practice.  Illumin- 
ating   Engr.,    vol.    11,    no.    7,    July    1918,    pp. 


177-181.  Suggests  how  lighting  rations  un- 
der household  fuel  and  lighting  order  may 
be  expected  to  apply  to  two  typical  houses, 
having  respectively  six  and  twelve  rooms. 

Illuminants 

Experimental  Comparison  of  the  Lighting 
Efliciency  of  Various  Artificial  Sources  of 
Illumination  (Zur  Beurteilung  der  Beleuch- 
tungswirkung  kiinstlicher  LicTitquellen),  W. 
Bertelsmann.  Journal  fiir  Gasbeleuchtung, 
year  61,  no.  6,  Feb.  9.  1918,  pp.  61-64. 

Lighting  Economies 

Possible  Wartime  Lighting  Economies, 
Elec.  News,  vol.  27,  no.  21,  Nov.  1,  1918,  pp. 
23-26.  Report  of  committee  on  war  service 
of  the  Illuminating  Eng.  Soc. 

Mantle  Lights 

A  Physical  Study  of  the  Welsbach  Mantle, 
H.  E.  Ives,  E.  F.  Kingsbury,  and  E.  Karrer. 
Jl.  Franklin  Inst.,  vol.  186,  no.  4,  Oct.  1918, 
pp.  401-438,  15  flgs.  Details  of  theory  of  or- 
dinary mantle,  and  application  of  Rubens 
methods,  as  well  as  other  new  methods,  to 
mantles  composed  of  other  oxides  and  oxide 
mixtures.     (To  be  continued.) 

Urges  Use  of  Pilots  with  Mantle  Lamps  as 
Fuel  Conservation  Measure.  Am.  Gas  Eng. 
Jl.,  vol.  109,  no.  16,  Oct.  19,  1918,  pp.  367- 
371.  Report  of  Illuminuating  Eng.  Soc.  giv- 
ing rules  limiting  use  of  artiflcial  light  to 
minimum  necessary  number  of  hours  per  day 
and  promoting  most  efficient  use  of  artiflcial 
light  during  those  hours. 

Photometers 

Improvements  in  the  Spherical  Photometer 
R.  von  Voss.  Elecn.,  vol.  81,  no.  2104,  Sept 
13,  1918,  pp.  418-419,  1  fig.  Abstract  of  an 
article  in  the  "  Elektrotechnische  Zeitschrift," 
no.  52,  1917. 

Street  Lighting 

War-Time  Street  Lighting  Economy.  J.  K. 
Cravath.  .\m.  City,  vol.  19,  no.  4.  Oct  1918, 
pp.  303-304,  2  figs.  Indicates  where  reduc- 
tions can  be  made.  From  compilations  of 
data  and  opinions  of  illuminating  engineers 
throughout  the  country  presented  before  Il- 
ium. Engrs.  Soc. 

See  also  Standards  and  Standardization 
(Lamp  Voltages.) 

LUBRICATION 

Cutting  Lnhricants 

Cutting  Lubricants.  Times  Eng.  Supp.,  no. 
528,  Oct  1918,  p.  218.  Memorandum  issued 
by  Department  of  Scientific  and  Industrial 
Research,  prepared  by  a  committee  of  depart- 
ment in  connection  with  a  survey  of  field  for 
research  on  lubricants  and  lubrication. 

Explosion  Engines 

Lubrication  of  Explosion  Engines.  Pe- 
troleum World,  vol.  15,  no.  216,  Sept.  1918, 
pp.  380-381.  Action  of  oil  and  suggestions 
on  selection  of  lubricant.     (Concluded.) 

Marine  Engines 

The  Lubrication  of  Marine  Engines.  Ship- 
building &  Shipping  Rec.  vol.  12,  no.  12, 
Sept.  19,  1918.  pp.  277-278.  Principles  to  be 
followed  regarding  place  of  application  of  oil : 
considerations  on  frequency  and  pressure. 

Viscosity  of  Oils 

Viscosity  and  Constitution  of  Lubricating 
Oils.  Sci.  Am.  Supp.,  vol.  86,  no.  2232,  Oct. 
12.  1918,  p.  240.  Review  of  conclusions  ob- 
tained by  various  experimenters. 

MACHINE   DESIGN 

Cams 

Cam  Profiles  (II),  Wm.  Ker  Wilson.  Mech. 
World,  vol.  64,  no.  1649,  Aug.  9,  1918,  pp. 
66-67,  7  figs.  Displacement  curves  of  cam 
giving  simple  harmonic  motion  to  roller  and 
of  cam  giving  uniform  acceleration  to  roller. 

MACHINE  PARTS 

Bearings 

Life  of  Ball  Bearings  (Ueber  Lebensdauer 
von  Kugellagern),  Henry  Gartner.  Dingler's 
Polvtecbnisches  Journal,  vol.  333.  no.  5,  Mar. 
9,  1918.  pp.  35-38,  4  flgs.  Safe  loads  on  ball 
bearings  and  the  life  of  ball  bearings  under 
various  conditions  of  loading  and  mainte- 
nance. 

Roller  Bearings  for  Machine  Shop  Equip- 
ment. Edward  K.  Hammond.  Machy.,  vol.  25, 
no.  2.  Oct  1918,  pp.  115-122,  14  flgs.  (Fourth 
article.) 

The  "  Dragon  "  Ball  Bearing.  Can.  Machy., 
vol.  20,  no.  17,  Oct  24,  1918,  pp.  475-476.  4 
flgs.  Double  row  ball  bearings,  manufactured  in 
standard  single  row  widths.  In  each  instance 
containing  approximately  double  the  number 
of  balls  of  corresponding  single  row  bearing, 
the  two  rows  of  balls  being  staggered  In  rela- 
tion to  each  other. 
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Bolts 

On  the  Strength  of  Bolts  In  Aeroplane 
Structures,  John  Case.  Aeronautics,  vol.  15, 
no.  253,  Aug.  21,  1918,  pp.  158-162,  8  figs. 
Analytical  computation  of  distribution  of  load 
between  several  bolts  bearing  same  load  In 
(1)  strap  Joint  under  direct  load,  (2)  single 
lateral  force  divided  between  several  bolts, 
(3)  when  there  is  bending.     (Concluded.) 

Stress  Distribution  in  Bolts  and  Nuts,  C.  E. 
Stromeyer.  Int.  Mar.  Eng.,  vol.  23,  no.  10, 
Oct.  1918,  pp.  589-591,  4  flgs.  Character  and 
analysis  of  strains  in  butt  straps ;  instrument 
for  aseertaiuing  difference  in  thread  pitch. 
Paper  before  Inst,  of  Naval  Architects,  Lon- 
don, March  1918. 

Flywheels 

Disastrous  Flywheel  Explosion  at  Chicago. 
Power,  vol.  28,  no.  15.  Oct.  8,  1918,  pp.  516- 
519,  6  figs.  Details  of  an  accident  to  a  24  by 
42-in.  500  hp.  Corliss  engine. 

Keyways 

Figuring  Keyways  on  Shafts.  John  Have- 
Ifost.  Machy.,  vol.  25,  no.  2,  Oct.  1918,  pp. 
152,  1  flg.     A  collection  of  formulae. 

Sprockets 

Sprocltet  Design,  Theory  and  Practice  Wi- 
ley M.  Free.  Machy.,  vol.  25,  no.  2,  Oct.  1918 
pp.  147-150,  4  flgs.  Factors  controlling  de- 
signing of  sprocliets  for  malleable  chain 
drives,  and  action  of  chain  on  driving  and 
driven  sprockets  under  different  conditions. 

See  also  Standards  and  Standardization 
( Oearing. ) 


MACHINE  SHOP 

Balancing 

Methods  of  Balancing  Rotors,  C.  C.  Brinton. 
JiS'^-  P-^  ^'"-  l^'  °°-  9'  Sept.  1918,  pp.  349- 
S5J.  9  flgs.  Static  and  dynamic  balances ; 
balancing  machines. 

Chain  Cables 

Memorandum  Regarding  the  Manufacture  of 
Cast-Steel  Chain  Cables.  Steamship,  vol  30 
no.  352,  Oct.  1918,  pp.  90-91.  Report  of  Com- 
mittee of  Lloyd's  Register ;  summary  of  pre- 
vious attempts  and  present  position ;  testing 
of  cast-steel  chains.  Also  in  Practical  Engr 
vol.  58,  no.  1643,  Aug.  22,  1918.  pp.  91-92. 
(To  be  continued.) 

Chain  Making 

The  Manufacture  of  a  Diamond  Transmis- 
sion Chain,  J.  V.  Hunter.  Am.  Mach.,  vol  49 
no.  15,  Oct.  10,  1918,  pp.  643-647,  13  figs." 
Description  of  some  automatic  and  semi-auto- 
matic machines  used  in  manufacture  of  trans- 
mission chain. 

Drawings 

A  Study  of  Drafting  Room  Errors,  R  Flem- 
ing. Eng.  &  Contracting,  vol.  50,  no.  17,  Oct. 
23,  1918,  pp.  378.  Most  common  and  most 
expensive  errors  made  in  structural  drafting. 

Representation  of  Screw  Threads  and  Di- 
mensioning. Can.  Machy..  vol.  20.  no.  9,  Sept. 
5,  1918,  pp.  291-294,  27  flgs.  Rules  for  dimen- 
sioning drawings. 

Gages 

Developing  a  Gaging  System  for  Small  Arms 
and  Heavy  Ordnance,  Erik  Oberg.  Machy., 
vol.  25.  no.  2,  Oct.  1918,  pp.  93-107,  9  flgs. 
First  of  a  series  describing  principles  involved 
and  procedure  followed  in  developing  gaging 
systems  for  interchangeable  manufacture. 
Based  upon  experience  of  Pratt  &  Whitney 
Co.  in  furnishing  gaging  equipment  for  small 
arms  and  heavy  ordnance  work. 

Rules  for  Computing  Gage  Tolerances,  D. 
Douglas  Demarest.  Indus.  Management,  vol. 
56,  no.  4,  Oct.  1918,  pp.  332-334,  3  figs.  Three 
simple  rules  show  how  to  compute  overall 
length,  mean  length  and  mean  depth  of  finish. 

Gage  Making 

Gage  Making  In  a  Shell  Plant.  Franklin  D. 
Jones.  Machy.,  vol.  25,  no.  1,  Sept.  1918.  pp. 
1-6,  19  flgs.  Sixth  of  series  of  articles  de- 
scribing methods  employed  in  a  plant  making 
United   States  75-mm.   shell. 

Gear  Cutting 

Electric-Railway  Motor  Pinion  Making.  Am 
Mach.,  vol.  49.  no.  15,  Oct.  10,  1918,  pp.  648- 
650,  7  figs.  Describing  various  steps  in  manu- 
facture of  gears  and  pinions  for  electric-rail- 
way  motors. 

Heat  Treatment 

Annealing  Cold-Rolled  .\luminum  Sheet  by 
Abbreviated  Exposures  at  Various  Tempprii- 
tures,  Robert  J.  Anderson.  Page's  Eng  Weekly 
vol.  33,  no.  734,  Oct.  4,  1918.  pp.  160-161.' 
Report  of  experiments.     Before  Inst,  of  Metals. 

Hosierj'-Machine  Making 

Making  Hosiery-Machine  Parts,  Robert  Maw- 
son,  .^m.  Mach.,  vol.  49,  no.  16,  Oct.  17,  1918. 
pp.  709-710.  5  figs.     Sequence  of  operations  in 


milling  certain  members  of  hosiery  machines  as 
practised  by  Hemphill  Mfg.  Co.,  Pawtucket, 
R.  I. 

Irregular-Shaped  Work 

Generating  Cams  and  Irregular-Shaped 
Work,  Douglas  P.  Hamilton.  Am.  Mach.,  vol. 
49,  no.  17,  Oct.  24,  1918,  pp.  737-740,  12  figs. 
Outlining  possibilities  of  producing  in  gear 
shaper  and  on  a  commercial  basis  cams  and 
other  irregular  forms. 

Moving-Picture-Machine  Making 

Making  a  Moving  Picture  Machine,  M.  E. 
Hoag.  Am.  Mach.,  vol.  49,  nos.  16  and  17, 
Oct.  17  and  24,  1918,  pp.  718-720,  16  figs., 
759-761,  10  figs.  The  light  shutter.  (Second 
and   third  article.) 

Screw  Work 

Production  Problems  of  Aircraft  Bolts, 
Screws  and  Nuts,  W.  H.  Sheahan.  Aviatiou, 
vol.  5,  no.  6,  Oct.  15,  1918,  pp.  363-365,  4  flgs. 
Gaging  machines. 

Tractor  Manufacture 

Manufacturing  the  Caterpillar  Tractor, 
Frank  A.  Stanley.  Am.  Mach.,  vol.  49,  nos.  17 
and  18,  Oct.  24  and  31,  1918,  pp.  745-747, 
5  flgs.,  and  801-804.  9  flgs.  General  features. 
(First  and  second  article.) 

Truck  Making 

Assembling  the  Liberty  Truck,  M.  E.  Hoag. 
Am.  Mach.,  vol.  49,  no.  18,  Oct.  31,  1918,  pp. 
813-815,  11  figs.  Description  of  methods  used 
in  a  Western  factory. 

Welding 

Cutting  Test  Pieces  from  Shells.  Can  Foun- 
dryman,  vol.  9,  no.  8,  Aug.  1918,  p.  183,  1  flg. 
General  details  of  machine  operating  by  oxy- 
acetylene  torch. 

Fusion  Welding  Fallacies,  S.  W.  Miller. 
Machy.,  vol.  25,  no.  2,  Oct.  1918,  pp.  123-124, 
2   figs.      (Fourth   article.) 

New  Work  for  the  Welding  Engineer,  C.  W. 
Brett.  -Aeronautics,  vol.  15,  no.  253,  Aug.  21, 
1918,  pp.  170-171,  4  figs.  Shows  application 
of  welding  to  an  aluminum  airplane  engine 
crankcase  and  to  a  cast-iron  cog  wheel. 

Practical  Data  Upon  Electrical  Spot  Weld- 
ing, G.  A.  Hughes  and  R.  H.  Pool.  Elec. 
World,  vol.  72,  no.  16,  Oct.  19,  1918,  pp.  742- 
744,  2  figs.  Power  consumption,  strength  of 
welds  and  speed  with  which  welds  can  be  made 
determined  for  various  kinds  of  plates. 

Selection  and  Application  of  Electric  Arc 
Welding  Apparatus,  A..  M.  Caudy.  Elec  Jl., 
vol.  15,  no.  9,  Sept.  1918,  pp.  337-346,  25  flgs. 
Requisites  for  alternating-current  arc  welding 
and  direct-current  arc  welding ;  constant  cur- 
rent versus  constant  potential  generators ; 
protective  equipment  and  accessories ;  welding 
principles  ;  selection  of  electrodes ;  gas  versus 
electric  arc. 

Some  Notes  on  the  Resistance  Method  of 
Electric  Welding.  G.  W.  Stubblngs.  Mech. 
World,  vol.  64,  no.  1654,  Sept.  13,  1918,  p.  124. 
Manner  of  applying  electric  supply  to  weld  in 
case  of  direct  current  and  also  in  case  of 
alternating  current. 

The  Oxy-Acetylene  Process  for  Welding 
Boiler-Plate,  H.  A.  Boyd.  Mech.  World,  vol. 
64,  no.  1649,  Aug.  9,  1918,  pp.  69-70.  Result 
of  tests  made  of  three  pieces  taken  from  new 
boiler-plate.      (Cal.    Safety    News.) 

The  Practice  of  Oxy-Acetylene  Welding,  J. 
T.  Morton.  Aeronautics,  vol.  15,  no.  253,  Aug. 
21.  1918,  pp.  165-169.  12  figs.  Suggestions 
regarding  selection  of  burners,  determination 
of  correct  proportions  of  burning  gases  In 
flame  and  other  details  of  process. 

See  also  Engineering  Materials  (Tool  Steel)  ; 
Railroad  Engineering ,  Steam  (Shops)  ;  Safety 
Engineering  (Punch  Presses);  Steel  and  Iron 
(Quenching);  Machinery,  Special  (Sand-Blast 
Machinery) . 

MACHINE  TOOLS 

Second-Hand  Tools 

The  Buying  of  Second-Hand  Machine  Tools, 
Donald  A.  Hampson.  Can.  Machy.,  vol.  22, 
no.  16.  Oct.  17.  1918,  pp.  466-467.  Impor- 
tance of  determining  age  of  machine  and  Its 
serial  number. 

Sine-Bar  Fixture 

Sine-Bar  Fixture.  Machy.,  voL  25,  no.  2. 
Oct.  1918,  pp.  14.5-146,  4  figs.  Drawings  of 
fixture  and  explanation. 

See  also  Machine  Shop  (Moving-Picture- 
Machine  Making),    (Hosiery- Machine  Making). 

MACHINERY,  SPECIAL 

Sand-Blast  Machinery 

Automatic  Shell  Cleaning  Cabinet  Sand- 
Blast.  Can.  Foundryman.  vol.  11,  no.  9,  Oct. 
1918.    p.    265.    4    flgs.      Machine    designed    to 

Provide     continuous     operation     for     cleaning 
55-mm.  shells  with  direct  high  pressure. 
How    to   Select    Suitable   Sand-Blast   Equip- 


ment, H.  D.  Gates.  Foundry,  vol.  46,  no. 
315,  Nov.  1918,  pp.  539-545,  12  figs.  Results 
and  operation  costs  should  carry  greater 
weight  than  first  price ;  description  of  vari- 
ous types.  Paper  before  Am.  Foundrymen's 
Assn.,  Milwaukee.  Oct.  1918. 


MARINE   ENGINEERING 

Boat  Lowering 

Boat  Lowering  Appliances,  J.  R.  Hodge. 
Tran.  Inst.  Marine  Engis.,  vol.  30,  paper  237, 
Aug.  191S,  pp.  123-127.  4  figs,  and  (discus- 
sion), pp.  127-136.  Discusses  merits  of  gear 
for  lowering  and  disengaging  of  boats  tiom 
vessels  in  emergencies  at  sea. 

Boilers 

Sediment  in  Marine  Boilers,  W.  R.  Austin. 
Steamship,  vol.  30,  no.  352,  Oct.  1918,  pp. 
94-95,  1  fig.  Points  out  where  risk  of  acd- 
dent  generally  arises. 

Cargo  Gear 

Some  Insufficiently  Considered  Details  of 
Ship  Construction  and  Equipment,  C.  Waldie 
Cairns.  Int.  Mar.  Eng.,  vol.  23  no.  10,  Oct. 
1918,  pp.  570-575.  Analysis  of  conditions  of 
yard  management ;  details  of  ship  equipment 
criticized  ;  stresses  on  cargo  gear.  Paper  be- 
fore northeast  Coast  Inst,  of  Engrs.  &  Ship- 
builders, Newcastle-upon-Tyne. 

Concrete  Ships 

Concrete  Barges  Built  True  to  Design  Di- 
mensions. Eng.  News-Rec,  vol.  81,  no.  16, 
Oct.  17,  1918,  pp.  704-707.  6  figs.  Special 
spacer  fix  wall  thickness  and  rod  location ; 
account  of  yard  started  at  Providence,  R.  I. 

Method  of  Building  Concrete  Barges  at  Yard 
of  Aberthaw  Construction  Co.  Eng.  &  Con- 
tracting, vol.  50,  no.  17,  Oct.  23,  1918,  pp. 
383-384,  3  figs.  Description  of  work  in  prog- 
ress at  Fields  Point,  R.  I.  Also  in  Int.  Mar. 
Eng..  vol.  23,  no.  10,  Oct.  1918,  pp.  584-585, 
3  flgs. 

Novel  Method  of  Constructing  Concrete  Ves- 
sels, R.  N.  Stroyer.  Shipbuilding  &  Shipping 
Rec,  vol.  12,  no.  14,  Oct.  3,  1918,  pp.  327- 
330,  5  flgs.  Description  of  writer's  patented 
system  which  aims  to  reduce  number  of  joints 
to  minimum. 

Standard  Concrete  Barge  for  Use  on  the 
New  York  State  Barge  Canal.  Int.  Mar. 
Eng.,  vol.  23,  no.  10,  Oct.  1918.  pp.  586-588, 
6  flgs.  Authorized  design  for  service  on  state 
canal ;  unusual  refinement  of  concrete  used ; 
plans  and  specifications. 

The  Building  of  Reinforced  Concrete  Ships. 
Engineering,  vol.  106,  no.  2744,  Aug.  2,  1918, 
pp.  114-115,  4  flgs.  Illustrations  taken  at 
various  stages  of  work  showing  reinforcing, 
etc. 

Diving  Machinery 

Sisson  Diving  Machine.  Steamship,  vol.  30, 
no.  352,  Oct.  1918,  pp.  79-80,  2  flgs.  Ovai 
shaped  machine  9  ft.  long,  7  ft.  6  in.  in  diam- 
eter, 9  tons  weight,  with  pair  of  propellers  on 
bottom  tor  moving  up  and  down  and  two  on 
side  tor  propelling  forward  or  back. 

Motorships 

Motor  Ship  "  Santa  Margarita."  Steamship, 
vol.  30.  no.  352,  Oct.  1918,  pp.  91-92.  Detail 
of  ship  equipped  with  Diesel  Engines. 

Propellers 

Screw  Propellers.  Shipbuilding  &  Shipping 
Rec,  vol.  12,  no.  14,  Oct.  3,  1918,  pp.  331-332, 
1  flg.  Shape  of  blades  and  patent  propellers ; 
propeller  immersion  and  efficiency.  (Con- 
cluded. ) 

Rivetless  Ships 

See  Welded  Ships. 
Salvage 

Thirteen-Thousand-Ton  Vessel  Righted  by 
Rolling  and  Lifting.  Eng.  News-Rec.  vol. 
81,  no.  17,  Oct  24.  1918,  pp.  764-767,  8  flgs. 
Raisine  of  "  St.  Paul  "  after  settling  on  its 
side  between  New  York  piers. 

Signaling 

A  Method  of  Avoiding  Collision  at  Sea, 
J.  Joly.  Proc.  Roy.  Soc,  vol.  94,  no.  A664, 
Aug.  1,  1918,  pp.  547-560,  4  figs.  Based  on 
synchronized  signals  transmitted  in  different 
media,  no  other  communication  being  neces- 
sary between  the  ships  beyond  signals. 

Smoke  System,  Yarrow 

The  Yarrow  Anti-Submarine  Smoke  System. 
Engineer,  vol.  126,  no.  3272,  Sept.  13,  1918, 
pp.  218-219,  5  flgs.  Description  of  a  smoke 
screen  systeili  of  protection. 

Standardized  Ships 

German  Views  on  Standard  Vessels,  W. 
Kreul.  Shipbuilding  &  Shipping  Rec,  vol.  12, 
no  9.  Aug.  29,  1918,  pp.  212-213.  Standard- 
ization as  a  means  for  accelerating  building 
of  ships;  constructional  parts  and  processes. 
Translated  from  Stahl  und  Eisen. 
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Standardized  Concrete  Ships  in  tbe  United 
States.  Sliipbuililing  &  Sliipping  Rec,  vol.  12. 
no.  9,  Aug.  29,  191S.  pp.  210-211;.  Alternative 
arrangement  of  concrete  distributing  plant. 

Standardized  Ships  May  be  Permanent. 
Nautical  Gaz.,  vol.  94.  no.  17,  Oct.  20.  191S. 
p  224,  1  fig.  Advantages  and  drawbacks  ot 
vessels  of  uniform  t.vpe.  From  Engineering, 
London. 

Stresses 

Investigation  of  the  Shearing  Force  and 
Bending  Moment  .Voting  on  the  Structure  ot 
a  Ship.  Including  Dynamic  Effects,  A.  M  Robb. 
Int.  Mar.  Eng.,  vol.  2S,  no.'  10.  Oct.  1918,  pp. 
592-593.  3  Bgs.  Paper  before  Instn.  ot  ^aval 
Architects,  London,  March  1918, 

Trimming  Conveyor 

Portable  Automatic  Trimming  Conveyor. 
Colliery  Guardian,  vol.  96,  no.  3012,  Sept.  20. 
1918,  pp.  601-602.  6  flgs.  Description  of  an 
automatic  conveyor  used  for  trimming  coal 
in  bunkers  on  shipboard. 

Valves,  Kingston 

Hand-Regulated  Valves.  Mecb.  World,  vol. 
64,  no.  1650,  Aug.  16,  1918,  pp,  78-79,  7  flgs. 
Kingston  valves  of  ships  as  examples  of  con- 
struction where  element  of  safety  is  predom- 
inant above  other  considerations.  (Concluded 
from  Aug.  2.) 

Welded  Ships 

The  British  Welded-Steel  Motorship.  Mo- 
torship,  vol.  3.  no.  11,  Nov.  1918.  pp.  22-2.3 
5  flgs.  Method  of  operation  of  novel  type  of 
oil  engine  installe<l  in  a  merchant  vessel. 

See  alio  Faetuni  Management  iShiphuUding 
Metliofls)  ;  Safeti'i  Eniiinecrhig  (Fire  Protci- 
tion) ;    C'urrosioii    (Elertruliftic   Preventioit). 

MATHEMATICS 

Bessel  Functions 

The  Addition  Theorem  of  the  Bessel  Func- 
tions of  Zero  and  Unit  Orders,  John  R,  Airey. 
Lond.,  Edinburgh  &  Dublin  Phil.  Mag.,  vol. 
36,  no.  213.  Sept.  1918.  pp.  234-242.  Form  of 
addition  theorem  of  Jn  (x)  functions  m 
which  one  of  the  terms  is  a  root  of  a  Bessel 
or  Neumann  function  of  zero  or  unit  order. 

A  Diffraction  Problem,  and  an  Asymptotic 
Theorem  in  Bessel's  Series,  R.  Hargreaves. 
Lond.,  Edinburgh  &  Dublin  Phil.  Mag.,  vol. 
36,  no.  212,  Aug.  1918,  pp.  191-199.  Form  to 
solve  problem  in  two  dimensions  offered  as 
more  convenient  than  Sommerfeld's  :  also  so- 
lution in  definite  integral  transformed  direct- 
ly to  series  of  Bessel's  functions  and  trigo- 
nometrical functions  of  problem  in  three  di- 
mensions, which  arises  when  plane  of  incident 
wave  is  not  parallel  to  edge  of  barrier. 


Collineation  Groups 


A  Collineation  Group  Isomorphic  with  the 
Group  of  the  Double  Tangents  of  the  Plane 
Quartlc,  C.  C.  Bramble.  Am.  Jl.  of  Mathe- 
matics vol.  40,  no.  4.  Oct.  1918,  pp.  351-365. 
Derivation  by  mapping  methods  of  collinea- 
tion group  in  which  variables  are  irrational 
invariants  of  quartlc  curve  :  system  for  group 
and  associated  canonical  forms  of  quartlc. 

Differential  Equations 

On  the  .\svmptotic  Solution  of  the  Non- 
Homogeneous  Linear  Differential  Equation  of 
the  nth  order.  A  Particular  Solution.  W.  Van 
N.  Garretson.  Am.  .11.  of  Mathematics,  vol. 
40.  no.  4,  Oct.  1918.  pp.  341-350.  Considers 
non-homogeneous  equation  where  roots  of 
characteristic  equation  are  distinct,  and  fol- 
low, at  f'e  outset,  the  method  employed  by 
Dini  in  his  researches  on  linear  differential 
equations  published  in  Annali  di  Matematica. 
ser  3.  vol.  2  (1898)  pp.  297-324  and  vol.  3 
18991.  pp.  125-183. 

Fourier  Theorem 

Fourier's  Theorem  and  the  Trigonometric 
series  (Sur  le  th^or^me  de  Fourier  et  les 
di?veloppements  en  series  trogonom^triquesl, 
G-A.  Andrault.  Revue  Generate  de  I'Electric- 
it«.  vol.  4,  no.  10.  Sept.  7,  1918,  pp.  331-340, 
,3  tigs.  Method  of  demonstrating  synthetically 
and  generalizing  Fourier's  theorem  and  study 
of  tbe  phvsical  significance  and  independence 
of  the  coefficients. 

History  of  Mathematics 

Plans  for  a  History  of  Methematics  in  the 
Nineteenth  Century,  Plorian  Cajori.  Sci. 
vol.  48,  no.  1238.  Sept.  20,  1918,  pp,  279-284, 
2  flgs.  Determination  of  volume  of  nnthe- 
matical  literature  to  be  penetrated.  Before 
.\m.  Mathematical  Soc. 

Plane   Algebraic   Curves 

On  the  Plane  .Mgehraic  Curves  having  Com- 
mon Multiple  Points  (Sur  les  courbcs  algi^- 
briques  planes  ayant  des  points  multiples 
communs).  R.  de  Montessas  de  Bnllore. 
Camptes  Rendns  des  Stances  de  I'Acadi^mie  de 
Sciences,  vol.  167,  no.  8,  Aug.  19.  1918,  pp. 
290-293.  Analytical  Investigation  of  contact 
of  two  curves  of  order  n. 


Pohlke's   Theorem 

Proof  of  Pohlke's  Theorem  and  its  Gener- 
alization by  Afliuity,  Arnold  Enich.  Am.  Jl. 
of  Mathematics,  vol.  40,  no.  4,  Oct.  191S,  pp. 
360-374.  3  flgs.  Proof  of  generalization  and 
establishment  of  related  propositions,  by  mak- 
ing use  of  attine  collineations  in  space,  ot 
theorem  :  Three  straight  line  segments  of  ar- 
bitrary length  in  a  plane,  drawn  from  a  point 
and  making  arbitrary  angles  with  each  other, 
form  a  parallel  projectibn  of  three  equal  seg- 
ments drawn  from  the  origin  on  three  rec- 
tangular coordinate  axes ;  however,  only  one 
of  the  segments,  or  one  of  the  angles,  can 
vanish. 

Theta  Modular  Groups 

Theta  Modular  Groups  Determined  by  Point 
Sets,  Arthur  B.  Cable.  Am.  Jl.  of  Methe- 
matics, vol.  40,  no.  4,  Oct.  1918,  pp.  31 1 -340. 
Establishes  theorems  concerning  connection 
between  point  set  and  theta  modular  function 
in  discontinuous  groups  defined   by  y'-„,  t 

MECHANICS 

Arches 

Direct  Design  of  Curvature  of  Arches, 
Frank  Barber.  Can.  Engr.,  vol.  35,  no.  18, 
Oct.  31,  1918,  pp.  379-381.  3  flgs.  Analytical 
method  of  finding  ordinates  of  curve  for  con- 
crete and  m.isonry  arches,  with  example. 

Columns 

Columns  Subjected  to  Compression  and 
Bending  (Stiinger,  utsatta  (iir  tryck  och 
bojning),  A.  Palmgvist.  Teknisk  Tldskrift, 
Viig  och  vatten  Bvggnadskonst,  vol.  48,  no,  9, 
1918,  pp.   137-142."  5  flgs. 

Motion,  Dissipation  of 

The  Law  of  Dissipation  of  Motion,  Ernst 
Jonson.  Am.  Jl.  of  Sci.,  vol.  46;  no.  274,  Oct 
1918,  pp.  578-580,  2  figs.  Derivation  of  law 
by  resolving  motion  resulting  from  collision 
of  two  particles  into  two  perpendicular  com- 
ponents in  such  a  way  that  each  component 
ot  one  motion  is  parallel  to  one  of  com- 
ponents of  other  motion,  and  that  the  two 
components  which  have  same  direction  have 
also  same  size. 

Relativity,  Principle  of 

The  Principle  of  Relativity  in  Mechanics 
(Het  relativiteitsbeginsel  in  de  mechanica),  G. 
J.  Van  de  Well.  De  Ingenieur,  year  33.  no.  38, 
Sept.  21,  1918,  pp.  736-747,  1  flg. 

Shafts,  Critical  Velocity 

A  New  Critical  Velocity  Occurring  when 
the  Bending  of  a  Shaft  is  Accompanied  by 
Vibrations  (Eine  neue  kritische  Wellen- 
geschwindigkeit  bei  mit  Biegung  verbundenen 
Schwingungen),  Giimhel,  Dingler's  polytech- 
nisches  Journal,  vol.  333,  no.  9,  May  4,  1918, 
pp.  71-75.  2  figs. 

A  New  Critical  Velocity  ot  Rotating  Shafts 
(Eeine  neue  kritische  Wellengeschwindigkeit), 
A.  Stodola.  Dingler's  polytechnisches  Journal, 
vol,  333,  nos.  1  and  3,  Jan.  12  and  Feb.  9. 
1918,  pp.  1-3,  1  fig.,  and  pp.  17-19.  (From 
Schweiz.  Bauzeitung,  Nov,  1917).  An  impor- 
tant article  on  the  critical  velocity  of  shafts 
containing  interesting  new  views. 

Critical  Speeds  of  Shafts  G.  Bonner.  Mech. 
World,  vol.  64,  no.  1654,  Sept,  13.  1918.  pp. 
128-129,  1  fig.  Diagrammatic  representation 
of  torsion,  thrust  and  centrifugal  action 
stresses.  Before  N.  B.  Section  Junior  Instn. 
of  Engrs.      (To  be  continued.) 

Torsional  Stresses 

Torsional  Stresses,  F.  W.  Salmon.  Machy.. 
vol.  25.  no.  2.  Oct,  1918,  pp,  108.  Table  for 
finding  torsional  stresses  for  various  sizes  of 
shafts  and  of  various  sections. 

See  also  Aeronautics  (Stresses  in  Struc- 
ture) ;  Cement  and  Concrete  (Seetions) ;  Inter- 
nal-Comhuslion  Engineering   iOoiernors). 

METAL  ORES 
Chromium 

Chromite.  J.  C.  Williams.  Min.  &  Eng. 
Rec,  vol.  23,  nos.  15  and  16,  Aug.  31,  1918. 
pp.  160-162.  Foreign  deposits,  ore  in  United 
States  ;  uses  :  alloys  ;  description  ;  occurrence  ; 
concentration ;  and  recognition  of  this  min- 
eral. 

Iron 

The  Occurrence  of  Iron  Ores  in  East  Neth- 
erlands (Het  vonrkomen  van  ijzeretsen  in 
Oost-Nederland).  W.  H.  D.  de  longh.  De  In- 
genieur ve.ir  33,  no,  34,  Aug.  24,  1918,  pp, 
644-648,  2  figs. 


Talc 


Talc :  Its  Occurrences  and  Uses,  Percy  A. 
Wagner.  Min.  Mag.,  vol.  19,  no.  4,  Oct,  1918, 
pp.  218-220.  Occurrences  in  South  Africa  and 
information  as  to  uses  throughout  the  world. 
From  South  African  Jl.  of  Ind. 

Tungsten 

The  Genesis  of  Tungsten  Ores,  R.  H.  Rastall. 
Min.    Jl.,    vol.    123,    no,    4338.    Oct.    12,    1918. 


pp.  597-598.  Sheelite  deposits ;  secondary 
tungsten  deposits.  From  Geological  Mag. 
(Continuation  of  serial.) 

METAL-WORKING  TOOLS 

Boring  Machines 

Cylinder  Boring  Machine.  Can.  Machy., 
vol.' 20.  No.  17,  Oct.  24,  1918,  p.  485,  1  flg. 
Although  specially  designed  for  boring  cylin- 
ders of  Liberty  motors,  the  machine  can,  by 
slight  changes'  in  design  of  gearing,  etc.,  be 
made  to  accommodate  most  boring  operations. 

Gidding  and  Lewis  No.  4.  Boring,  Milling 
and  Drilling  Machine.  Am.  Mach..  vol.  49, 
no.  17.  Oct.  24.  1918,  pp.  777-778,  1  flg.  Prin- 
cipal dimensions  and  general  description. 

Centering  Machine 

Machine  for  Accurately  Centering  Shells. 
Can.  Machy.,  vol.  22,  no.  16,  Oct,  17,  1918, 
p  455  1  flg.  System  followed  by  Modern 
Tool  M'fg.  Co. 

Chisels 

The  Cold  Chisel.  J.  A.  Lucas.  Coal  Age. 
vol.  14,  no.  16,  Oct.  17,  1918,  pp.  730-734,  27 
flgs.  Various  types  of  cold  chisels  and  their 
uses. 

Lathes 

Massive  Shell  Lathes  for  Neville  Island. 
Iron  Age.  vol.  102,  no.  18.  Oct.  31.  1918,  pp, 
1071-1074,  5  figs.  Machine  for  boring  and 
turning  shells  12  in.  in  diameter  and  larger 
and  features  developed  especially  for  opera- 
tions  in  view. 

Simplified  Lathe  Adapted  to  Shell  Work. 
Iron  Age.  vol.  102.  no.  16,  Oct.  17,  1918,  pp. 
945-948.  13  flgs.  Description  of  16-  and  25-in. 
simnliued   Gisholt  lathes. 

Locomotive  Repair  Tools 

Repairing  Locomotive  Fittings.  Frank  A. 
Stanley.  Am.  Mach.,  vol.  49,  no.  15,  Oct.  10, 
1918,  pp.  663-665.  8  flgs.  Description  of  tools 
used  in  Caiifornian  railway  repair  shop. 

METALLURGY 

Brass 

Thermal  Expansion  of  Alpha  and  ot  Beta 
Brass  between  0-600  Deg.  Cent.,  P.  D.  Merica 
and  L.  W.  Schad.  Jl.  Franklin  Inst.,  vol.  186, 
no.  4.  Oct.  1918,  p.  511.  Comparison  of  ther- 
mal expansions  of  two  constituents,  alpha  and 
beta,  of  which  60  :40  brass  is  composed.  (Ab- 
stract.) 

Bronze,  Phosphorus  Content 

Estimating  Phosphorus  in  Bronzes,  R.  E. 
Roonev.  Practical  Engr..  vol.  58,  no.  1648, 
Sept,  26,  1918,  p.  153.  Table  showing  results 
obtained  with  different  samples  of  commercial 
bronze  by  rapid  and  gravimetric  methods  of 
analysis. 

Copper 

Pure  Carbon-Free  Manganese  and  Mangan- 
ese Copper,  Arthur  F.  Braid.  Bui.  Am.  Inst. 
Min.  Engrs..  no.  143,  Nov.  1918,  pp,  1697-1698. 
Deoxidizers  and  their  uses  in  copper  alloys. 

Flue  Gases 

Precipitation  from  Flue  Gases.  Elec.  Rev., 
vol.  73.  no.  15,  Oct.  12,  1918,  p,  575,  2  figs. 
Description  of  installation  at  copper  reflnery 
where  copper  particles  are  recovered  by  the 
Cottrell  process. 

Grain  Growth 

Grain  Growth  in  Metals,  Zay  Jeffries.  Prac- 
tical Engr..  vol.  58,  no.  1648.  Sept.  26,  1918, 
pp.  151-153.  Deflnition  of  germinative  tem- 
perature :  general  laws  of  grain  growth  ;  typi- 
cal examples.     (Continuation  of  serial.) 

Hardness  of  Metals 

Hardness  and  Hardening,  T.  Turner.  Metal 
Ind..  vol.  16,  no.  10,  Oct,  1918.  pp.  460-464. 
1  fig.  .Address  before  British  Inst,  ot  Metals, 
Sept.  1918. 

See  also  Engineering  Materials  {Copper)^ 
(Gun  Metal). 

MILITARY  ENGINEERING 

.Amhulance  Trains 

.\n  Ambulance  Train  for  the  American 
Army.  Engineer,  vol.  126,  no.  3274.  Oct.  27, 
IHIN.  pp.  260-262,  15  flgs.  Drawings  and  de- 
scription of  the  British-built  American  ambu- 
lance train  for  American  army. 

Artillery 

On  the  Propagation  of  Sound  of  a  Cannon 
at  a  Great  Distance  (Sur  la  propagation  du 
son  du  canon  :\  grande  distance).  Maurice 
Collignon.  Comntes  Rendus  des  Stances  de 
r.Vcad^mie  des  Sciences,  vol.  167,  no.  9,  Aug. 
26,  1918,  pp,  333-335.  Table  ot  results  ot  ex- 
perimental work. 

Variation  ot  the  Sight  Position  In  Firing 
at    Different    .\ncles   of    Elevaton    (Aenderung 
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der  Visierstellung  beim  Schiesseu  untcr 
vorschledeneu  Gelandewinkeln),  K.  Michalke. 
Dlngler's  polvtecbuisclies  Journal,  vol.  333,  no. 
10,  May  18,  1918.  pp.  82-84,  5  figs. 

Explosives 

Digging  Pole  Holes  with  Dynamite,  C.  E. 
Van  Uruff.  Telephony,  vol.  75,  no.  18,  Nov. 
2,  1918,  pp.  36-38,  4  flgs.  Method  of  blasting 
holes  with  dynamite  to  produce  satisfactory 
results  in  different  kinds  of  soil. 

Sengite  :  The  New  South  African  E.xplosive, 
J.  P.  Udal.  Min.  Mag.,  vol.  19,  no.  4.  Oct. 
1918,  pp.  215-216.  Gun-cotton  base  explo- 
sive, made  by  same  process  as  tonite  but  sub- 
stituting nitrate  of  soda  for  nitrate  of  ba- 
rium.    From  South  American  Jl.  of  Ind. 

Supply  Base 

Army  Supply  Base,  South  Brooklyn,  N.  Y. 
Contracting,  vol.  T,  no.  9.  Nov.  1,  1918.  p.  279. 
Placing  of  more  than  11,000  yd.  of  floor  and 
roof  concrete. 

.See  also  Chemical  Technology  {.Ammonia)  : 
Chemical  Technoloyii  {Explosives) ;  Safety 
I'higineering    {Explosives) . 

MINES  AND  MINING 

DrUls 

Diamond-Drilling  in  Cornwall.  J.  A.  Mac- 
Vicar.  Min.  Mag.,  vol.  19.  no.  4.  Oct.  1918, 
pp.  1S4-187.  Work  done  with  Sullivan  dia- 
mond-drill and  author's  opinion  as  to  future 
possibilities. 

Improved  Sharpener  Dies  Make  Better  Drill 
Bits,  Howard  T.  Walsh.  Alaska  &  Northwest 
Min.  Jl.,  vol.  12.  no.  10.  Oct.  1918.  p.  91, 
3  flgs.  Chart  showing  results  obtained  by 
one  of  largest  copper  mines  in  United  States. 

Efficiency 

Increasing  Coal  Mine  EflBciency.  Charles  E. 
Stuart.  Coal  Age,  vol.  14,  no.  16.  Oct.  17. 
1918,  pp.  724-727.  5  flgs.  First  of  a  series 
of  articles  on  mine  efliciency, 

Engineers 

The  Work  of  the  Mining  Engineer,  R.  S. 
McCaffrev.  Wisconsin  Engr..  vol.  22,  no.  7. 
April  1918.  pp.  285-286.  Requirements  of  min- 
ing geology,  mine  engineering,  and  metallurgy. 

Mine  Gases 

Tlie  Limits  of  Complete  Inflammability  of 
Mixtures  of  Mine  Gases  and  of  Industrial 
Gases  with  Air,  Geo.  A.  Burrell  and  Alfred 
W.  Ganger.  Sci.  Am.  Supp.,  vol.  86.  no.  2232, 
Oct.  12,  1918,  p.  236.  2  figs.  Results  of  ex- 
periments. From  Tech.  Paper  150,  Bureau  of 
Mines.   Dept.   of  Interior. 

Oil  Shales 

A  Possible  Fuel  Oil  Industry  for  Canada. 
James  Ashworth.  Can.  Min.  jl..  vol.  39,  no. 
19,  Oct.  1,  1918.  pp.  330-331.  Discusses  pos- 
sibilities of  encouraging  production  of  oil 
and  other  by-products  from  coal  and  oil 
shales. 

Ventilation 

Canvas  Tubing  for  Mine  Ventilation,  Lester 
D.  Frink.  S.  A.  Min.  Jl..  vol.  27,  part  2,  no. 
1406  Sept.  7.  1918.  p.  421.  Explains  manner 
in  which  canvas  tubing  is  being  used  in  the 
North  Butte  Co.'s  mines  at  Butte,  Mont.  (To 
be  continued.) 

Water  in  Mines 

The  Unwatering  of  the  Pensford  Colliery, 
Charles  I/ewis.  Iron  &  Coal  Trades  Rev.,  vol. 
97.  no.  2640,  Oct.  4.  1918,  pp.  371-374,  6  flgs. 
Before  South  Wales  Branch  of  Assn,  of  Min. 
Elec.  Engrs..  Sept.,  1918. 

See  also  Electrical  Enfjineering  (Induction 
Motors);    Safeti/   Engineering    {Mine   Rescue). 

MOTOR-CAR  ENGINEERING 

Alcohol 

The  Utilization  of  Alcohol  and  Mixtures  of 
Alcohol  with  Hydrocarbons,  such  as  Benzole 
instead  of  Gasoline  in  Motor  Cars,  D.  Tag- 
neyeff  (in  Russian).  Proc.  of  Russian  Tech- 
nical Soc,  year  1917.  nos.  4-7.  Apr. -July,  pp. 
51-57.  1  flg.  Data  of  work  carried  out  by 
various  German  engineers. 

Crane  Tractor 

An  Electric  Crane  Tractor.  Can.  Machy., 
vol.  20,  no.  14.  Oct.  3,  1918.  pp.  399-400,  1 
fig.  Machine  with  15-ton  trailing  load  capac- 
ity and  provided  with  removable  battery  com- 
partment. 

Engines 

Dorris  Two-Ton  Truck  Model  K-4.  Auto- 
motive Ind.,  vol.  39,  no.  12,  Sept.  19,  1918, 
pp.  508-509,  4  flgs.  Detachable  cylinder  head 
doing  away  with  valve  cages. 

Steam  Motors 

A  New  Coke  Fuel  Steam  Motor.  Engineer, 
vol.   126,   no.   3266,  Aug.  2.   1918,   pp.   101-103. 


11  flgs.     Details  of  coke  fuel  boiler  and  steam 
engine  used  in  new  steam  automobile. 

Tires 

Tires  for  Tractor  and  Similar  Vehicle 
Wheels.  India-Rubbor  Jl.,  vol.  56.  no.  14, 
Oct.  5,  1918,  p.  6,  4  flgs.  Invention  said  to 
enable  any  existing  tractor  wheel  of  any  di- 
ameter to  be  readily  fitted  with  a  number  of 
studs  or  projections  which  will  improve  grip 
of  wheel. 

Tractors 

The  Wolverine  Tractor.  Auto,  vol.  23,  no. 
40.  Oct.  4,  1918,  pp.  733-735,  7  flgs.  Geneial 
features  of  2-tou  30-50  hp.  for  three-furrow 
plowing. 

Transmission 

The  Nuttall  Traction  Transmission.  Auto- 
motive Ind.,  vol.  39,  no.  12,  Sept.  19,  1918, 
pp.  506-507,  4  flgs.  Designed  to  give  two 
forward  speeds  and  reverse  and  adaptable  to 
either  a  longitudinally  or  a  transversely 
mounted  engine. 

t^ce  also  Hoisting  a«rf  Conveging  (Tractor- 
Trailer);  Transportation;  Electrical  Engineer- 
ing (Magneto).  (Storage  Batteries)  ;  Int'ernal- 
Conihustion  Engineering;  Roads  and  Pave- 
ments  (Motorized  Equipment) . 

MUNICIPAL 

Poles 

Joint  Usage  of  Poles — A  War  Economy,  T. 
N.  Bradshaw.  Elec.  World,  vol.  72,  no.  18, 
Nov.  2.  1918.  pp.  840-841.  1  fig.  Statement  of 
civic,  economic  and  safety  advantages  result- 
ing from  adoption  of  practice ;  opinions  re- 
garding the  form  of  construction  which  should 
be  employed.  Paper  before  International 
Assn  .  of  Municipal  Electricians,  Atlanta, 
Sept.  1918,  by  A.  L.  Pierce. 

Sanitary  Survey 

A  Sanitary  Survey  of  a  City.  Mun.  Jl., 
vol.  45.  no.  19,  Nov.'  9,  1918,  pp.  359-361,  3 
flgs.  Account  of  survey  made  by  a  State 
board  of  health.     (To  be  concluded.) 

Street  Cleaning 

A  Report  on  Street  Cleaning.  Good  Roads, 
vol.  16,  no.  17,  Oct.  26,  1918,  pp.  160-161. 
Text  of  report  submitted  to  Am.  Soc.  of  Mun. 
Improvements  by  its  committee  on  street 
cleaning. 

Motor  Apparatus  in  Buffalo  Street  Depart- 
ment, W.  F.  Schwartz.  Mun.  Jl.,  vol.  45,  no. 
17.  Oct,  20,  1918.  pp.  317-318,  1  fig.  Sweepers 
and  flushers.  Before  Am.  Soc.  Mun.  Improve- 
ments. 

Street  Cleaning  in  San  Francisco.  Chas.  W. 
Geiger.  Mun  J!.,  vol.  45,  no.  17,  Oct.  26,  1918, 
pp.  315-317,  7  flgs.  Downtown  streets  swept 
by  day  and  flushed  by  night :  districting  and 
increasing  efficiency  of  force. 

Surveying 

Problems  in  City  Surveying,  W.  W.  Perrie. 
Can.  Engr..  vol.  35,  no.  12.  Sept.  19,  1918, 
pp.  257-260,  3  figs,  and  (discussion),  pp.  260- 
261,  1  flg.  Classification  and  description  of 
resurveys.  Before  Assn.  of  Ontario  Land  Sur- 
veyors. 

See  also  Lighting  {Street  Lighting) ;  Sani- 
tarii  Engineering. 


MUNITIONS 

Ammonia 

Why  We  Are  Asked  to  Conserve  Ammonia, 
W.  F.  Sutherland.  Power  House,  vol.  11,  no. 
10.  Oct.  1918.  pp.  290-291.  Importance  of 
ammonia  in  modern  warfare. 

Chucks 

Chuck  for  Three-Inch  Shrapnel  Shells.  Don- 
ald A.  Baker.  Machy.,  vol.  25.  no.  2,  Oct. 
1918,  pp.  Ill,  3  flgs,  Decribes  and  gives 
drawings  of  chuck. 

Explosives 

Military  Explosives  of  Today  (III.),  J. 
Young.  Jl.  Roy.  Soc.  of  Arts,  vol.  66,  no. 
3439.  Oct.  18.  1918.  pp.  733-742.  4  figs.  Re- 
quirements and  classification  of  high  explo- 
sives for  shell  filling  :  methods  of  detonation  ; 
tests  for  explosives  ;  rate  of  detonation. 

Fuses 

Making  the  Mark  III  Detonating  Fuse.  Ed- 
ward K.  Hammond.  Machy.,  vol.  25,  no.  2, 
Oct.  1918,  pp.  137-144,  13  flgs.  (Second  arti- 
cle.) 

Guns 

The  Development  of  Gun  Manufacture,  W. 
H.  W.  Skerrett.  Am.  Mach.,  vol.  49.  no.  15. 
Oct.  10.  1918,  pp.  655-661,  9  flgs.  Reviews 
construction  and  manufacture  of  guns  from 
earliest  times  up  to  present  high-pressure 
methods. 


Sliell  Assembling  Die 

Shell  Base-Cover  Assembling  Die  and  Press, 
P.  II.  White.  Machy.,  vol.  25,  no.  2,  Oct. 
1918,  pp.  109.  5  figs.  Describing  a  die  and 
press  (levcloped  by  Koot-Van  Uervoort  Engi- 
neering Co.  of  East  MoUne,  111. 

Shells 

Cast-iron  Shells  in  Permanent  Moulds,  Ed- 
gar .\.  Custer.  Foundry  Trade  Jl.,  vol.  20, 
no.  201,  Sept.  1918,  pp.  471-473,  2  figs.  Essen- 
tials In  their  manufacture  and  data  on  a 
1100-lb.  casting. 

High  Explosive  Shells  and  Shrapnel,  J.  M. 
Hall.  Iron  &  Steel  Inst,  of  Can.,  vol.  1,  no.  S, 
Sept.  1918,  pp.  333-338,  4  flgs.  Outline  of 
general  practice  as  used  by  one  of  largest  pro- 
ducers.    Before  Steel  Treating  Research  Soc. 

Machining  and  Gaging  9.2-inch  High-Explo- 
sive Howitzer  Shells,  M.  H.  Potter.  Machy., 
vol.  25,  no.  2,  Oct.  1918.  pp.  125-132,  17  flgs. 
Machines  and  tools  used,  successive  order  of 
machining  operations,  and  complete  gaging 
equipment. 

Making  Semi-Steel  Projectiles,  Iron  Age, 
vol.  102,  no.  15,  Oct.  10,  1918,  pp.  879-883,  22 
flgs.  Method  of  molding.  Including  core  mak- 
ing, and  machining  as  practiced  by  American 
Radiator  Co.,  at  Buffalo. 

The  British  6-in.  Howitzer,  I.  W.  Chubb, 
Am.  Mach.,  vol.  49,  no.  16,  Oct.  17,  1918,  pp. 
697-704,  24  flgs.  Breech  mechanism.  (Fourth 
article.) 

Small  Arms 

Revolvers  and  Automatic  Pistols  (Les  re- 
volvers et  les  pistolets  automatiques).  L.  Ca- 
banes.  Gtoie  Civil,  vol.  73,  no.  6.  Aug.  10. 
1918,  pp.  110-113,  12  flgs.  Mauser,  1912 
model  ;  parabellum ;  Manlicker,  1900.  Con- 
tinuation of  serial.) 

Stokes  Gun 

The  Stokes  Bomb-Throwing  Gun  (11).  Wil- 
fred Stokes.  Sci.  Am.  Supp..  vol.  86,  no. 
2232,  Oct.  12.  1918.  pp.  228-2.30.  14  figs.  De- 
tails of  projectile  and  of  propeljant ;  range ; 
time  fuse;  percussion  fuse.  (Concluded.) 
Also  in  Sci.  Am.  Supp..  vol.  86.  no.  2231,  Oct. 
5,  1918,  pp.  212-213.  10  figs. 

See  also  Metal-Working  Tools  (Lathes); 
Forginf/  {Shell  Forging)  ;  Testing  and  Meas- 
ttrcntents    (Shell  Steel). 

PAINTS  AND  FINISHES 

Oil,  Infected 

Paint  Disease,  James  Scott.  Ry.  Engr.,  vol. 
39,  no.  465.  Oct.  1918,  pp.  198-199,  3  flgs. 
Experimental  conflrmation  of  author's  previous 
statement  in  regard  to  destructive  effect  of 
Infected  oil. 

PHYSICS 

Acoustics 

Note  on  the  Theory  of  the  Double  Reson- 
ator, Lord  Ra.vleigh.'  Lend..  Edinburgh  & 
Dublin  Phil.  Mag.,  vol.  36.  no.  213,  Sept.  1918, 
pp.  231-234.  Direct  mathematical  considera- 
tion of  the  general  case  of  a  double  resonator 
where  two  reservoirs  of  different  volumes  com- 
municate with  each  other  and  with  the  at- 
mosphere by  narrow  passages.  This  case  can- 
not be  treated  by  formula  given  in  author's 
Theory   of    Sound. 

Adsorption  of  Gases 

The  Adsorption  of  Gases  on  Plane  Surfaces 
of  Glass,  Mica  and  Platinum,  Irving  Lang- 
muir.  Jl.  Am.  Chem.  Soc,  vol.  40.  no.  9, 
Sept.  1918,  pp.  1361-1403.  Experimental  con- 
flrmation of  author's  theory  of  adsorption — 
that  it  is  the  result  of  time  lag  between  con- 
densation of  gas  molecule  impinging  on  solid 
and  its  subsequent  evaporation — against  re- 
sults obtained  by  other  investigators  who 
claim  that  adsorbed  films  are  relatively  thick. 

Aggregation 

-V  Geometrical  Basis  for  Physical  and  Or- 
ganic Phenomena.  John  Millis.  Science,  vol. 
48.  no.  1241.  Oct.  11.  1918,  pp.  353-360.  1 
fig.  Geometrical  anal.vsis  of  principle  stated 
in  previous  paper  by  writer  :  In  any  aggrega- 
tion of  an  indefinite  number  of  equal  spheri- 
cal bodies  an  arrangement  giving  minimum 
tot'il  volume  occupied  and  perfect  symmetry 
is  impossible. 

Air 

Physics  of  the  Air,  W.  J.  Humphrevs.  Jl. 
Franklin  Inst.,  vol.  186.  no.  4.  Oct.  1918.  pp. 
481-510.  3  figs.  Types  and  latitude  variation 
of  aurora  polaris :  gradient  wind  velocity  ta- 
bles for  ever.v  5  deg.  of  latitude  from  25  to 
60  deg.      (Concluded.) 

Arc,  Circular 

Some  Two-Dimensional  Potential  Problems 
Connected  with  the  Circular  Arc,  W.  G.  Bick- 
ley.  Lond..  Edinburgh  &  Dublin  rhil.  Mag., 
vol.  36.  no.  213.  Sept.  1918,  pp.  273-279.  6  flgs. 
Drawings  of  siren m  lines  in  case  of  disturb- 
ance due  tn  infinitely  long  lamina  in  the  fnrni 
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of  circular  arc,  examination  of  case  of  rota- 
tion of  the  arc,  and  brief  discussion  of  motion 
of  arc  when  free  to  move  and  acted  upon  by 
the  consequent  fluid  pressures. 

Arc,  Electric,  in  Gases 

Experimental  Examination  of  the  Arc  in 
Gases  under  Pressure.  W.  Mathiesen.  Elecn., 
vol.  SI,  no.  2106,  Sept.  27,  1918,  pp.  451-452, 
2  figs.  Abstract  of  article  in  Elektrotech- 
nische  Zeitschrift,  no.  49,  1917. 

Crystals 

New  Method  of  Analysis  of  Crystals  by 
Means  of  X-Rays  (Nouvelle  mfithode  d'ana- 
lyse  des  cristaux  au  moyen  des  rayons  X). 
Revue  Gto^rale  des  Sciences,  year  29,  nos. 
15-16,  Aug.  15-.S0.  1918,  pp.  449-450.  Method 
consists  of  photographing  diffraction  image  ob- 
tained by  passing  narrow  pencil  of  mono- 
chromatic X-rays  through  an  ensemble  of 
small  crystals  or  substance. 

Evaporation 

The  Evaporation  of  Small  Spheres,  Irving 
Langmuir.  Phys.  Rev.,  vol.  12.  no.  5,  Nov. 
1918,  pp.  .308-370.  Suggests  theoretical  ex- 
planation for  phenomena  observed  in  experi- 
ments on  evaporation  of  small  iodine  spheres 
of  about  one  millimeter  diameter  performed 
by  Harry  W.  Morse  and  described  in  Proc. 
Amer.  Acad.  Arts  &  Sci.,  vol.  45,  Apr.  1910. 

Heat 

Is  the  Principle  of  Equivalence  a  Conse- 
quence of  Carnot's  Principle?  (Le  principe 
de  r^quivalence  est-il  une  consequence  du  prin- 
cipe deCornot?),  C.  Raveau.  Comptes  Rendus 
des  Sfences  de  I'Acad^mle  des  Sciences,  vol. 
167.  no.  9,  Aug.  26,  1918.  pp.  329-3.31.  On 
the  nature  of  heat  as  directly  deductible  from 
the  postulate  of  Carnot. 

Optics 

An  Optical  Method  for  Accurately  Dividing 
a  Circle  into  Degrees.  R.  S.  Clay.  Scl.  Am. 
Supp.,  vol.  86,  no.  2229,  Sept.  21,  1918,  pp. 
188-189.  5  figs.  Based  on  symmetrical  images 
by  two  inclined  mirrors.  From  Trans.  Optical 
Soc,  London. 

The  Spattering  of  Light  by  Air  Molecules, 
R.  W.  Wood.  Lond.,  Edinburgh  &  Dublin  Phil. 
Mag.,  vol.  30,  no.  213,  Sept.  1918.  pp.  272- 
273.  Result  of  experiments  indicating  that 
ultra-violet  light  causes  precipitation  of  some- 
thing from  air.  causing  a  slight  cloud. 

State,  Equation  of 

On  the  Influence  of  the  Finite  Volume  of 
Molecules  on  the  Equation  of  State,  Megh  Nad 
Sbaha  and  Satvendra  Nath  Basu.  Lond., 
Edinburgh  &  Dublin  Phil.  Mag.,  vol.  36.  no. 
212,  Aug.  1918.  pp.  199-202.  Argument  to 
show  that  b  in  van  der  Waal's  equation  of 
state,  talking  into  account  finiteness  of  mole- 
cules and  influences  of  forces  of  cohesion,  does 
not  properly  represent  influence  of  finite  mo- 
lecular volumes. 

Vibrations 

Forced  Vibrations  Experimentally  Illus- 
trated, E.  H.  Barton  and  H.  M.  Browning. 
Lond..  Edinburgh  &  Dublin  Phil.  Mag.,  vol. 
36,  no.  212.  Aug.  1918,  pp.  169-178,  2  flgs. 
Types  of  experiments  illustrating  qualita- 
tively and  quantitatively  the  chief  phenomena 
concerned  with  forced  vibrations  similar  to 
the  ones  occurring  in  resonance  tubes,  fluor- 
escence. Lodge's  syntonic  ,1ars.  Hertz's  oscil- 
lator and  resonator,  and  wireless  telegraphy  ; 
detailed  theory  explaining  them. 

On  Kirchhofl"s  Formulation  of  the  Princi- 
ple of  Huvgens,  A.  Anderson.  Lond.,  Edin- 
burgh &  Dublin  Phil.  Mag.,  vol.  36,  no.  213, 
Sept.  1918,  pp.  261-270.  3  figs.  Deviation  In 
usual  procedure  to  establish  Kirchhoff's  form- 
ula consslting  in  beginning  with  a  single 
source  and  assuming  that  the  vibrational  ve- 
locity at  a  distance  r  from  source  of  disturb- 

r 
ance  Is    (Jf/r)   *   (*'— o"''  where,!/  Is  a  con- 
stant and  a  the  velocity  of  propagation. 

PIPE 

Joints 

Cement  Joints  for  Gas  Mains.  Eng.  & 
Cement  World,  vol.  13,  no.  4.  Aug.  15.  1918. 
pp.  21-23,  3  flgs.  Suggestions  regarding  de- 
sign of  cement  joints  made  from  experimental 
tests  conducted  at  Iowa  State  college.  Ames, 
and  Highland  Park  College.  Des  Moines.  Ab- 
stract of  article  in  Iowa  Engr.,  Apr.  1918. 

Sewer  Pipe 

How  Glazed  Cement  Sewer  Pipe  Is  Made. 
Cement  &  Eng.  News,  vol.  30.  no.  8.  Aug. 
1918.  p.  22.  Description  of  Process  followed 
by  a  Cal.  manufacturing  concern. 

Winter  Breakages 

Methods  for  Obviating  Pipe  Breakages  in 
Winter  (Beseitlgung  der  Gefahr  von  Rohr- 
brfichen  bel  Frostwetter),  Lorenz.  .Tournal 
fflr  Gasbeleuchtung.  vear  61,  no.  20,  May  18, 
1918,  pp.  236-237. 


POWER   GENERATION   AND    SELECTION 

A  gricultnre 

Note  on  the  Applications  of  Electricity  to 
Agriculture  (sur  les  applications  de  I'^iectric- 
itl  a  I'agriculture).  Revue  G^nfrale  de  I'Elec- 
tricite,  vol.  4,  no.  10,  Sept.  7,  1918,  pp.  352- 
354.  Conditions  under  which  a  central  station 
for  rural  power  consumption  can  be  installed. 

Costs 

Mastering  Power  Production,  Walter  N. 
Polakov.  Indus.  Management,  vol.  56,  no.  4, 
Oct.  1918,  pp.  321-329,  6  flgs.  Principle  of 
essential  cost  and  use  of  standard  cost.  (Ninth 
article.) 

Docks 

Utilization  of  Electricity  in  Docks  and 
Harbors.  Shipbuilding  &  Shipping  Rec,  vol. 
12,  no.  9,  Aug.  29,  1918,  pp.  205-206.  Re- 
view of  possibilities  opened  up  by  recommend- 
ations of  Coal  Conservation  Committee  re- 
cently issued  by  Ministry  of  Reconstruction. 

Dredging 

Using  Electric  Power  to  Dredge  a  Relo- 
cated River  Channel,  J.  H.  Walter.  Eng. 
News-Rec,  vol.  SI,  no.  16.  Oct.  17,  1918,  pp. 
723-725.  Washington  Counties  build  suction 
dredge  operated  by  800-horsepower  motor. 

Isolated  Plant 

Interconnection  Will  Help  Coal  Situation. 
Power  House,  vol.  11,  no.  10,  Oct.  1918,  pp. 
294-296.  Cousiderations  on  practicability  of 
Interconnecting    Isolated    plants    with    central 

station. 

Quarry 

The  New  Modern  Rock  Crushing  Plant  of 
the  Brownell  Improvement  Company.  Cement 
Eng.  News,  vol.  36,  no.  8,  Aug.  1918,  pp.  38- 
39.  1  fig.  Quarry  operations  and  details  of 
power  plant  and  electrical  features. 

Rolling  Mills 

Electrification  of  a  Steam-Driven  Three- 
High  Merchant  Mill  at  the  Frodingham  Iron 
and  Steel  Works.  Elecn.,  vol.  81,  no.  2098, 
Aug.  2,  1918,  pp.  297-299,  4  flgs.  Account 
of  some  problems  which  were  solved  in  mak- 
ing change  from  steam  to  electricity. 

Statistics  of  Consmnption 

Power  Consumption  of  National  Indus- 
'  tries.  L.  W.  Schmidt.  Power,  vol.  48,  no.  18, 
Oct.  29.  1918,  pp.  628-630.  An  attempt  by 
author  to  evolve  a  scheme  according  to  which 
power  requirements  of  leading  national  indus- 
tries should  be  measured  with  a  view  to  fa- 
cilitating regional  distribution  and  to  prevent 
waste ;  a  statistical  table  accompanies  article. 

Waste  Heat 

The  Utilization  of  Waste  Heat  from  Open- 
Hearth  Furnaces  for  the  Generation  of  Steam. 
Thomas  B.  Mackenzie.  Iron  &  Steel  Inst., 
advance  copy,  paper  12,  Sept.  12-13  1918,  24 
pp..  4  flgs.  Report  of  tests  conducted  by 
author  with  acid-lined  open-hearth  furnace  of 
30  tons  nominal  capacity  and  Babcock  and 
Wilcox  water-tube  boiler  having  720  sq.  ft. 
heating  surface. 

Water  Power 

Power  Possibilities  in  California,  F.  H. 
Fowler.  Jl.  of  Elec.  vol.  41.  no.  9,  Nov.  1, 
1918.  pp.  393-395.  2  figs.  Survey  of  streams 
indicating  where  maximum  development  has 
alre^idy  been  reached,  drawbacks  of  certain 
localities  and  advantages  of  others. 

The  Energy  Supply  of  North  America.  C.  P. 
Steinmetz.  Elec.  News.  vol.  27,  no.  20,  Oct. 
15  1918,  pp.  22-24  and  38.  Urges  conservation 
of  coal  and  utilization  of  all  possible  water 
powers.     Before  .^m.  Inst.  Elec.  Engrs. 

l^ee  also  Air  Machinery  (Wing  Power);  Hy- 
draulic  Engineering    {Inter-connected   Plants). 

POWER  PLANTS 
Argentine 

Power  Supply  for  the  Central  Argentine 
Electrification.  Elec.  Ry.  Jl..  vol.  52.  no. 
15.  Oct.  12.  1918.  pp.  646-650.  3  flgs.  Descrip- 
tion of  steam  turbine  electric  power  station 
suppl.ving  traction,  lighting  and  power  re- 
quirements in  suburbs  of  Buenos  Aires.  .\lso 
in  Elec.  World,  vol.  72,  no.  15,  Oct.  12,  1918, 
pp.   684-687.  3  figs. 

BoUer-Room  Management 

See  Operation. 

Boiler  Settings 

Tight  Boiler  Settings  an  Aid  to  Economy. 
J.  E.  McCormack.  Power  House,  vol.  11,  no. 
10.  Oct.  1918,  pp.  292-293.  Instances  under 
author's  observation  and  suggestions  to  secure 
air-tightness. 

Costs 

Plant  Arrangement  and  Costs  of  Construc- 
tion.     Elec.    World,    vol.    72,    no.    17,    Oct.    20, 


1918,  pp.  780-782,  4  flgs.  Features  of  latest 
station  of  Turners  Falls  Power  &  Electric 
Company,  Chicopee  Junction,  Mass.  (First 
article.) 

Engine  Economy 

Increasing  Engine  Economy,  M.  A.  Sailer. 
Power  Plant  Eng.,  vol.  22,  no.  21,  Nov.  1, 
1918,  pp.  870-873,  7  flgs.  Effects  on  capacity 
and  efflciency  of  running  engine  condensing. 
(Fourth  article.) 

Floods 

The  Power  Station  at  Millers  Ford.  Elec. 
Rev.,  vol.  73.  no.  16,  Oct.  19,  191S,  pp.  603- 
608,  7  figs.  Description  of  features  of  new 
steam-electric  power  plant  of  Dayton  Power 
Light  Co.     Precautions  against  floods. 

Hydroelectric 

Fourth  Successive  Hydro-Electric  Plant 
Nears  Completion  at  Rumford,  Maine.  Eng. 
News-Rec,  vol.  81,  no.  15,  Oct.  10,  1918,  pp. 
654-657,  6  figs.  Development,  begun  in  1892, 
has  increased  from  200  to  30,000  hp.  De- 
scription with  map  and  sketches  of  the  new 
work. 

Malamort  Electric  Power  House  (L'usine 
^lectrique  de  Malamort),  A.  Boudrau.  Revue 
G«n«rale  de  I'ElectrlcitS,  year  29,  nos.  15-16, 
Aug.  24,  1918,  pp.  270-274,  6  figs.  Account 
of  development  of  hydroelectric  power  station. 

New  Hydroelectric  Plant  of  Montana  Power 
Company,  W.  A.  Scott.  Elec.  Rev.,  vol.  73, 
no.  14,  Oct.  5,  1918,  pp.  535-537,  2  figs.  (Sec- 
ond article.) 

Instruments 

See  Operation. 

Operation 

Arrangements  to  Avoid  Operating  Difficul- 
ties. Elec.  World,  vol.  72,  no.  16,  Oct.  19, 
1918,  pp.  732-734,  8  figs.  Description  of  a 
plant  in  Dayton,  Ohio,  in  which  special  atten- 
tion has  been  given  to  handling  coal  economi- 
cally, obtaining  clean  intake  water,  providing 
flexible  piping  layout  and  furnishing  adequate 
boiler-room  instruments. 

Boiler-Room  Management  Plan,  T.  N. 
Wynee.  Elec.  World,  vol.  72,  no.  12,  Sept. 
21,  1918,  pp.  549-552,  5  flgs.  How  flfty  to 
one  hundred  thousand  dollars  is  saved  annu- 
ally by  Indianapolis  Company  in  trained  boil- 
er-room men  and  in  adequate  boiler-room 
equipment.  From  paper  before  Indiana  Elec- 
tric Light  Assn.,  Aug.  1918. 

Power  Plant  Management ;  The  Use  of  In- 
struments, Robert  June.  Power  House,  vol. 
11,  no.  10.  Oct.  1918.  pp.  281-283,  7  flgs.  Sum- 
mary of  best  current  practice. 

The  Millers  Ford  Station.  Power  Plant 
Eng.,  vol.  22,  no.  20,  Oct.  15,  1918,  pp.  825- 
831.  10  flgs.  Unique  method  of  handling  con- 
denser water,  flood  protection  ;  electrical  lay- 
out :  description  of  steam-electric  plant  at 
Dayton,   O. 

Waterworks  Operation.  Mun.  Jl.,  vol.  45, 
no.  17,  Oct.  26,  1918,  pp.  322-324.  Using  rec- 
ords for  increasing  efficiency ;  analyzing  flue 
gases  :  soot  blowers  ;  steam  jets  ;  chain  grate, 
overfeed  and  underfeed  stokers. 

Power  Factor 

Getting  the  Maximum  Out  of  Equipment, 
Will  Brown.  Elec.  World,  vol.  72,  no.  17.  Oct. 
26,  1918,  pp.  791-793,  1  fig.  The  power  pro- 
ducer and  the  user  must  cooperate  in  order  to 
improve  power  factor,  otherwise  adequate 
power  to  meet  essential  needs  may  not  be 
available  in  approaching  winter ;  remedy  read- 
ily applicable. 

Power-Factor  Correction,  an  Urgent  Neces- 
sity, WUI  Brown.  Elec.  World,  vol.  72.  no.  18, 
Nov.  2,  1918.  pp.  834-837,  1  fig.  Overlapping 
of  fall  lighting  and  power  loads  together  with 
fuel  scarcity  may  curtail  power  unless  power 
factor  is  Improved  ;  causes  of  low  power  fac- 
tor, how  to  locate  them  and  the  proper  reme- 
dies lo  apply. 

Soot  in  Boiler  Tubes 

Keeping  Boiler  Tubes  Free  from  Soot,  W. 
Sailer.  Power  House,  vol.  11,  no.  10.  Oct. 
1918.  p.  297.  Effect  of  soot  accumulation  on 
boiler  efficiency. 

Turbo-Electric 

A  New  25,000-kw.  Power  Plant  for  Dayton, 
Ohio.  Power,  vol.  48,  no.  18.  Oct.  29.  1918, 
pp.  620-624.  3  flgs.  Principal  data  and  de- 
scription of  new  turbo-electric  plant. 

Detailed  Description  of  Recently  Installed 
45,000-kw.  Turbine  Generators.  J.  P.  RIgsby. 
Elec.  News,  vol.  27,  no.  20.  Oct.  15,  1918.  pp. 
28-30.  Westinghouse  cross-compound,  double- 
unit  type,  consisting  of  a  high  and  low  press- 
ure turbine,  each  connected  through  a  flexible 
coupling  to  its  own  generator,  mounted  on 
separate  bedplates  supported  on  foundations 
lying  parallel  to  each  other. 

Water  Softening 

Use  of  Soda  .\sh  in  Water  Softening,  Wil- 
liam Henrv  Hobbs.  Ry.  Rev.,  vol.  63,  no.  18, 
Nov.    2,    1918,    pp.    633-635.      Emphasizes    im- 
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portauce   of    accuracy    in    adjusting    treatment 
to  individual  needs. 

See  al^o  Air  Machinery  (Air  Supply  to 
Boiler  Room)  ;  Building  and  Construction 
{Wind  Pressure),  iVhiimieys)  ;  Engineering 
Materials  (Boiler  Plates);  Corrosion  (Electro- 
lytic Prevention). 

POWER  TRANSMISSION 

Belting 

Textile  Belting  for  Driving  and  Conveying, 
A.  Cliadwick.  India-Rubber  Jl.,  vol.  56,  no. 
14,  Oct.  5,  1918.  pp.  1-5,  4  figs.  Manufacture 
of  sewn  cotton  duck.s.  balata,  solid  woven 
cotton,  and  solid  woven  hair  belting.  Before 
Lancashire  Section  of  Textile  Industry. 

Magnetic  Gearing 

Magnetic  (rearing  Arrangement  (fuelques 
dispositifs  d'embrayage  magnitique).  lievue 
G«n«rale  de  I'Electricit«,  vol.  4.  no.  10,  Sept. 
7,  1918,  pp.  354-336.  5  figs.  Principle  of  op- 
eration and  scheme  of  connections  or  an  auto- 
matic differential  type. 

PRODUCER  GAS  AND  GAS  PRODUCERS 

Wood  Gasification 

Some  Data  of  Tests  on  Wood  Gasification  in 
Inclined  Retorts  in  Sweden  (Einlge  Mitteilun- 
gen  iiber  Versuclie  mit  Holzvergasung  in  gen- 
eigten  Hetorten  bei  Viirtagasverket  in  Stock- 
holm, Schwcden),  Adolf  Molin.  Journal  fiir 
Gasbeleuchtung,  year  Ul,  no.  5,  Feb.  2,  1918, 
pp.  50-55,  5  figs. 

PUMPS 

Centrifugal 

Progress  in  Water  Works  Pumping  Machin- 
ery. L.  D.  Grisbaum.  Fire  &  Water  Eng.,  vol. 
64,  no.  12,  Sept.  18,  1918,  pp.  202-203.  De- 
velopment of  centrifugal  pumps  and  their  vari- 
ous present  uses. 

Irrigation 

Operating  Features  of  a  California  Pump- 
ing Project.  Elec.  Rev.,  vol.  73,  no.  14,  Oct. 
5,  191S,  pp.  523-525,  4  figs.  Terra  Bella  irri- 
gation s.vslem  operated  entirely  by  motor- 
(Jriven  pumps  supplied  by  central  station. 

See  also  Steam  Engineer'ng  (Pumping  En- 
gines). 

RAILROAD  ENGINEERING,  ELECTRIC 

Electrification 

Railway  Electrification  to  Save  Fuel,  W.  J. 
Davis,  jl.  of  Elec,  vol.  41,  no.  9,  Nov.  1. 
1918,  pp.  411-412.  Figures  bringing  out  loss 
of  fuel  which  results  from  present  method  of 
making  each  engine  a  power  plant  in  itself. 

Power  House 

Electrification  of  the  Central  Argentine 
Railway.  Power,  vol.  48,  no.  16,  Oct.  15,  1918, 
pp.  5.")0-554.  T>  figs.  Details  of  power  house 
and  equipment. 

Rolling  Stock 

Efficient  and  Systematic  Maintenance  Pro- 
longs Life  of  Rolling  Stock  and  Reduces  Oper- 
ating Costs.  Elec.  Rv.  Jl.,  vol.  52,  no.  14, 
Oct.  5,  1918.  pp.  G22-623,  5  figs.  Account  of 
methods  of  Evanston,  111.,  Railway  in  cutting 
power  costs  and  increasing  fare  collections. 

Heavy  Electric  Traction  on  the  Central  Ar- 
gentine. Elec.  Ry.  Jl.,  vol.  52.  no.  14,  Oct.  5, 
1918,  pp.  604-6{i&.  7  figs.  Details  of  rolling 
stock,  power  and  brake  control,  collecting 
shoe  and   conducting  rail. 

Suburban  Lines 

Electric  Railways  in  Argentina.  Times 
Eng.  Supp..  no.  528,  Oct.  1918,  pp.  208-209, 
3  figs.  Details  of  transmission  and  distribu- 
tion in  Central  .\rgentine  suburban  lines. 

Track  Switches,  Automatic 

.\utomatic  Track  Switches  Release  Men  for 
Other  Work,  R.  C.  Cr.im.  Elec.  Rv.  Jl..  vol. 
52.  no.  1(1,  Oct.  19,  1918,  pp.  686-093.  18  figs. 
Study  of  development  and  present  status  of 
automatic  and  remote-control  track  switches 
with  consideration  of  factors  which  have  con- 
tributed to  their  evolution. 

Universal  Cars 

The  First  Univer.sal  Car.  Elec.  Ry.  Jl.. 
vol.  52,  no.  17,  Oct.  26.  1918.  pp.  729-730.  1 
flg.  Preliminary  details  of  one-man.  two-man 
pro-payniput  and  nost-pnyment  car  submitted 
liy  War  Board  to  Housing  Bureau. 

Sec  also  Machine  Shop   (Gear  Cutting). 

RAILROAD  ENGINEERING,  STEAM 

Alaska 

Railroad  Construction  Progress  in  .-Maska. 
Ry.  Rev.,  vol.  63,  nos.  14  and  15,  Oct.  5  and 
12.  1918,  pp.  487-490,  7  figs  and  537-5.39,  7 
figs.       Line    between    Seward    and    Anchorage 


completed ;    work    on    other   sections    well    ad- 
vanced. 

Boilers 

Constructing  Locomotive  Boilers  and  Fire- 
boxes. Ry.  Gaz.,  vol.  29,  no.  12,  Sept.  20, 
1918,  pp.  311-312,  2  figs.  Operation  of  port- 
able gap  riveter. 

Brazil 

The  Development  of  the  Brazilian  Railways. 
Uy.  Age,  vol.  65,  no.  16,  Oct.  18,  1918,  pp.  701- 
704.  4  figs.  Statistics  of  Brazilian  railways ; 
Brazil  pre-sented  as  important  potential  mar- 
ket for  American  railway  supply  manufactur- 
ers ;  statistics  of  imports  of  railway  equip- 
ment. 

Brakes 

Importance  of  High-Speed  Brakes  in  Rail- 
road Operation  (I'importance  des  f reins  rap- 
ides  dans  I'exploitation  des  chemins  de  fer), 
J.  Cablier.  Revue  Gen^rale  de  I'Electricit^, 
vol.  4,  no.  10,  Sept.  7,  1918,  pp.  351-352.  Com- 
parison of  interest  and  amortization  of  in- 
volved expense  with  benefit  derived  in  trans- 
portation service. 

Cars 

U.  S.  R.  A.  Standard  Baggage  Cars.  Ry. 
Mech.  Eng.,  vol.  92,  no.  10,  Oct.  1918,  pp. 
561-564.  6  figs.  Description  of  60-ft.  and  70- 
ft.  all  steel  baggage  cars  constructed  for  U.  S. 
Railroad   Administration. 

Draft  Gears 

Draft  Gears  Should  Be  Maintained,  L.  T. 
Canfield.  Ry.  Mech.  Eng.,  vol.  92,  no.  10, 
Oct.  1918,  pp.  565-567,  2  figs.  Proper  protec- 
tion to  car  and  to  lading  requires  a  system  of 
periodical  inspection  and  repairs. 

Fireboxes 

The  Belpaire  Firebox.  Ry.  Gaz.,  vol.  29, 
no.  12,  Sept.  20,  1918.  p.  308,  3  figs.  Account 
of  American  experience  with  that  type  and 
subsequent  design  modifications  required. 

French  Equipment 

Sec  ttjirnilion. 

Heating,  Train 

The  Coal  Saving  Problem  and  Train  Heat- 
ing. Ry.  Gaz.,  vol.  29,  no.  15,  Oct.  11,  1918, 
pp.  383-384,  2  figs.  Suggests  apparatus  for 
recovering  waste  heat.  Before  Instn.  Locomo- 
tive  Engrs. 

Loading 

Proper  Methods  of  Loading  Automobiles. 
Ry.  Rev.,  vol.  63,  no.  16.  Oct.  19,  1918,  pp. 
5b5-569,  11  figs.  Analysis  of  methods  em- 
ployed by  shippers  and  a  representative  rail- 
road. 

Locomotive  Crankpin 

\  Ball  Bearing  Crank  Pin.  Ry.  Gaz.,  vol. 
29,  no.  15,  Oct.  11,  1918.  p.  385,"2  figs.  Ap- 
plication of  ball-bearing  to  crank  pin  of  a 
2-10-2  type.     From  Ry.  Mech.  Engr. 

Locomotive  Firing 

The  Economical  Use  of  Coal  in  Railway  Lo- 
comotives. University  of  III.  Bui.,  vol.  16, 
no.  2,  Sept.  9,  1918,  71  pp.,  17  figs.  State- 
ment of  facts  concerning  choice,  distribution, 
storage,  and  use  of  coal,  and  suggestions  in- 
tended to  supplement  efforts  of  railway  men 
to  save  coal. 

Locomotive  Valve  Gear 

A  New  Locomotive  Valve  Gear.  Ry.  Gaz., 
vol.  29.  no.  14,  Oct.  4,  1918.  p.  359,  1  flg. 
Motion  of  valve  same  as  obtained  with  Steph- 
enson gear,  but  eccentric  motion  work  removed 
from  between  frames  and  applied  to  outside 
using  double  crank  arm  as  substitute  for  ec- 
centrics and  straps. 

Locomotives 

First  Standard  0-8-0  Switcher.  Rv.  Mech. 
Eng..  vol.  92,  no.  10,  Oct.  1918,  pp.  '543-545. 
5  figs.  Description  and  principal  data  of 
standard  switcher  built  for  U.  S.  Railroad 
Administration.  Also  in  Rv.  Rev.,  vol.  63, 
no.  14,  Oct.  5,  1918.  pp.  513-'515,  4  figs. 

4-6-0  Passenger  and  Double  Bogie  Tender, 
London  &  South-Western  Railway.  Rv.  Engr.. 
vol.  39.  no.  465,  Oct.  1918,  pp.  184-186.  2 
figs.  Dimensions  of  c.vlinders.  wheels,  valve 
gear,  boiler,  heating  surface,  and  weights. 
Also  in  Ry.  Gaz.,  vol.  29,  no.  14,  Oct.  4.  1918, 
p.   .361,    1  fig. 

4-0-2  Tvpe  Locomotive,  Philadelphia  &  Read- 
ing Railway.  Ry.  Gaz..  vol.  29.  no.  15.  Oct.  11. 
1918,  p.  387,  1  fig.     Features  and  dimensions. 

Heavy  Mallet  Compound  for  Virginian  Rail- 
way. Ry.  Rev.,  vols.  63  and  65.  nos.  14  and 
16.  Oct.  5  and  18,  1918,  pp.  497-498  and  688- 
691,  3  figs.  General  description  with  princi- 
pal data. 

Modern  Locomotive  Engine  Design  and 
Construction  (XLII).  Ry.  Engr.,  vol.  39.  no. 
465.  Oct.  1918,  pp.  187-191,  4  figs.  Effect 
of  superheating  on  both  steam  and  fuel  con- 
sumption at  various  rates  of  expansion. 


Pacific  Type  Locomotives  for  the  Central  of 
New  Jersey.  Ry.  Age,  vol.  65,  no.  18,  Nov.  1, 
1918,  pp.  769-770,  1  flg.  Description  and 
principal  data. 

U.  S.  R.  A.  Standard  Six-Wheel  Switching 
Locomotive.  Ry.  Age,  vol.  65,  no.  15,  Oct.  11, 
1918,  pp.  655-657,  3  figs.  Principal  data, 
drawings  and  tonnage  chart,  with  general  de- 
scription of  smallest  government  engines. 

Long  Fork  RaUroad 

The  B.  &  O.  Completes  the  Long  Fork  Rail- 
way, -'V.  C.  Clark.  Ry.  Age,  vol.  65,  no.  15, 
Oct.  11,  1918.  pp.  663-665,  5  figs.  Descrip- 
tion of  new  line  which  is  important  step  in  de- 
velopment of  coal  resources  of  Kentucky. 

Operation 

Diflicuitles  in  Handling  French  Equipment, 
J.  N.  McVey.  Ry.  Rev.,  vol.  63,  no.  16,  Oct. 
19,  1918,  pp.  581-584.  Trials  encountered  by 
.Vmer.    Ry.    Engrs.    in   handling   foreign    equip- 

nicui. 

Permanent  Way 

Stresses  in  Permanent  Way.  Ry.  Engr., 
vol.  39,  no.  465.  Oct.  1918,  pp.  191-194,  8 
figs.  Report  of  extensive  tests  made  on  two 
lines  in  United  States,  on  various  sections. 
(Continuation  of  serial.) 

Rails 

A  Metallographic  Investigation  of  Trans- 
verse-Fissure Rails  with  Special  Reference  to 
High-Phosphorus  Streaks,  G.  F.  Comstock. 
I'.ul.  Am.  Inst.  Min.  Engrs.,  no.  143,  Nov. 
1918,  pp.  1699-1714,  17  figs.  Experimental 
research  of  two  proposed  theories  regarding 
formation  of  fissures:  (1)  that  they  are  the 
result  of  fatigue  of  steel,  and  (2)  that  they 
are  originated  from  a  defect  on  steel. 

Common  Defects  in  Rail.  Ry.  Rev.,  vol.  63. 
no.  14,  Oct.  5,  1918,  pp.  498-501.  From  pa- 
per by  C.  W.  Gennet  before  convention  of 
Roadmasters  &  Maintenance  of  Way  Assn., 
Chicago,    Sept.    1918. 

Relative  Life  of  Manganese  and  Open- 
Hearth  Rail  on  Curves,  H.  W.  Roberts.  Elec. 
R.v.  Jl.,  vol.  52,  no.  16,  Oct.  19,  1918,  pp.  697. 
Results  of  tests  are  given  showing  mangan- 
ese rail  to  wear  about  seven  times  as  long  as 
open  hearth. 

Why  Busy  Rails  Do  Not  Rust,  Oliver  P. 
Watts.  Iron  &  Steel  of  Can.,  vol.  1,  no.  9, 
Oct.  1918,  pp.  359-361.  Review  of  experi- 
mental investigations  by  various  authors.  Be- 
fore .\m.  Elec.  Chem.  Soc. 

Rates 

Railway  Rates,  R.  A.  Lehfeldt.  Jl.  S.  A. 
Instn.  of'  Engrs.,  vol.  17.  no.  2,  Sept.  1918, 
pp.  19-26.  Methods  of  economics  as  applied 
to  engineering ;  comparison  of  American  and 
South  African  units  for  passenger  traffic. 

Resistance 

The  Mechanics  of  Curved  Resistance.  Ry. 
Rev.,  vol.  63,  no.  15,  Oct.  12,  1918,  pp.  527- 
531.  2  figs.  A  stud.v,  covering  older  theories 
with  data  of  recent  experiments.  From  paper 
by  J.  G.  Sullivan  contributed  to  Bulletin  207 
of  Am.  Rv.  Eng.  Association.  Also  in  Ry. 
Age,  vol.  65,  no.  15.  Oct.  11,  1918,  pp.  665- 
606. 

Shops 

Machining  Locomotive  Driving  Boxes, 
Frank  A.  Stanley.  Rv.  Mech.  Eng..  vol.  92, 
no.  30.  Oct.  1918,  pp.' 573-575.  11  figs.  Out- 
line of  work  as  performed  at  the  Sacramento 
shops   of  Southern    Pacific. 

New  Devices  in  Soo  Wheel  Shop.  Ry. 
Moch.  Eng..  vol.  92.  no.  10,  Oct.  1918,  pp. 
577-579.  5  figs.  Shifting  platforms  at  press 
and  automatic  discharging  axle  carrier  add  to 
efficiency  of  plant. 

The  Manufacture  of  Laminated  Springs. 
Rv.  Gaz.,  vol.  29,  no.  15,  Oct.  11,  1918,  pp. 
3S.S-390.  4  figs.  General  layout  of  locomo- 
tive smithy  and  steam  hammer  shops. 

Signaling 

New  Electric  Interlocking  at  Cl.yde.  III.  Ry. 
Signal  Engr..  vol.  U.  no.  10.  Oct.  1918,  pp. 
306  307.  5  figs.  Plant  on  Chicago,  Burling- 
ton &  Quinc.v  for  handling  increased  main 
line  and  yard  movement  due  to  heavier  traffic. 

Tenders 

New  Tender  for  Canadian  Pacific  Locomo- 
tives. Ry.  Rev.,  vol.  63.  no.  15.  Oct.  12,  1918, 
pp.  52.5-526,  2  figs.  Dimensioned  drawing  and 
general  description. 

Ties 

Present  .-ispect  of  the  Tie  Situation.  Rv. 
Rev.,  vol.  63.  no.  14,  Oct.  5.  1918,  pp.  494- 
495.  Principles  governing  buying  and  speci- 
fication of  cross  ties  and  difficulties  of  correct 
price  fixing.  From  remarks  by  John  Foley 
at  Annual  Roadmasters'  convention,  Chicago, 
Sept.   1918. 

Kninforcod  Concrete  Ties  on  Southern  Pa- 
cific. Ry.  Rev.,  vol.  63,  no.  16,  Oct.  19.  1918, 
pp.    557-558,    4    figs.       Practical    solution    of 
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•     problem     faced     in     preseut-day     sbortage     of 
woodeu  ties. 

See  also  Metal-^yvl•bi^UJ  Tools  (Loiomotivc 
Hcpair  Tools). 

REFRACTORIES 

Silica  Bricks 

The  Mamifaeture  of  Siliia  lii'ieU,  11.  Lv 
Chatelier  and  B.  Bogitcli.  Can.  Min.  Jl..  vol. 
.)!),  uo.  IS,  Sept.  15,  1!H8,  pp.  314-317.  Cause.-; 
of  failure  of  furnace  roofs ;  why  silica  brick 
retains  rigidity  at  high  temperature ;  manu- 
facturing operations.  Paper  before  Am.  Inst, 
of  Min.  Engineers,  Milwaukee. 

Tests 

The  Standardization  of  Tests  for  liefrac- 
rory  Materials,  Cosmo  Johns.  Iron  ijc  Steel 
Inst.,  advance  copy,  paper  11,  Sept.  12-13, 
1918,  32  pp.,  3  figs.  Ana'ysis  of  fire  clays. 
:aw  gauisters,  quartose,  rocks,  and  manufac- 
tured products  ;  analysis  of  dolomite  and  mag- 
aesite  identification  of  the  various  forms  of 
silica  in  silica  bricks  ;  poro  ty,  water  absorp- 
tion and  specific  gravity  tt '.ts ;  shrinkage  of 
olays  on  drying  and  firing ;  tensile  strength 
of  dried  clays ;  refractoriness  and  crushing 
strength.  Prepared  provisionally  by  a  com- 
mittee of  refractories  section  of  Ceramic  So- 
'!iety. 

REFRIGERATION 

Refrigerating  Plant,  A.  E.  F. 

Refrigerating  Plant,  Intermediate  Depot  for 
.\meriean  Armv  in  France,  Robert  K.  Tom- 
iin,  Jr.  Power,  vol.  4S,  no.  17,  Oct.  22,  1918, 
pp.  596-S9S.  4  figs.  Description  of  plant  to 
oare  tor  uOOn  tons  of  meat. 

Throttling  of  Ammonia 

Throttling  of  Ammonia,  Charles  H.  Herter. 
Power,  vol.  48,  no.  15,  Oct.  15,  1918,  pp. 
530-531.  Discusses  question  of  whether  it  is 
better  to  regulate  several  expansion  valves 
singly,  or  mam  liquid  valve  at  receiver. 

RESEARCH 

British  Committee 

Scientific  and  Industrial  Kesearcli.  Third 
.Vnnual  Report.  Iron  &  Coal  Trades  Rev., 
vol.  97,  no.  2631!,  Sept.  (1,  1918.  pp.  257.  Re- 
port of  Committee  of  Privy  Council  for  Scien- 
tific  and    Industrial    Research. 

British  National  Physical  Laboratory 

Research  the  Mainstay  of  a  Nation's  In- 
dustries, Richard  T.  Glaz'ebrook.  Can.  Machv., 
vol.  22,  no.  16,  Oct.  17.  1918,  pp.  449-454, 
5  figs.  Work  accomplished  by  Nat.  Research 
Lab.  of  England. 

The  British  National  Phvsical  Laboratory. 
Sci.,  vol.  48,  no.  123S,  Sept.  20,  1918.  pp. 
284-287.  Brief  report  of  work  done  during 
past  year  in  electricity,  heat,  meteorolog.v, 
aerodynamics  and  special  research  and  in- 
vestigations. 

Cotton  Manufacturers'  Committee 

Committee  on  Industrial  Research.  Te.x- 
tile  World  Jl.,  vol.  54,  uo.  19.  Nov.  9,  1918. 
pp.  117-119.  Report  of  committee  of  Nat. 
.issn.  of  Cotton  Mfrs.  on  possibilities  of  re- 
search nlong  lines  connected  with  cotton  man- 
ufacturing industry  and  best  methods  to  earrv 
it  out. 

See  aho  Aeronntdics   (Research  t. 
ROADS  AND  PAVEMENTS 

-\sphalt 

Maintaining  Old  Asphalt  Pavements  in  Buf- 
falo, C.  E.  P.  Babcock  and  J.  A.  Vandewater. 
Can.  Engr..  vol.  35.  no.  15.  Oct.  10.  1918.  pp. 
325  and  331-332.  2  figs.  Average  costs  of  re- 
pairs per  yard  at  different  ages  to  date  of 
condemnation.  Before  Am.  Sec.  Mun.  Improve- 
ments. 

Cracks 

The  Prevention  of  Longit'  inal  Cracks  in 
Hard-Surfaced  Pavements.  .  n.  C.  Perkins. 
Good  Roads,  vol.  16.  no.  17.  G  t.  26,  1918,  pp. 
158  and  161.  Description  of  ;  atented  method 
of  constructing  foundations  for  brick,  con- 
crete and  other  surfacing.  Before  Am.  Sec. 
Mun.   Improvements. 

Drainage 

Drainage — The  Most  Important  Considera- 
tion Entering  into  Road  Construction.  J.  H. 
MacDonald.  Can.  Engr..  vol.  35.  no.  15.  Oct. 
10.  1918,  pp.  327-329  and  (discussion)  pp. 
329-331.  Saiient  features  of  this  question 
from  local  investigations.  Before  Fifth  An- 
nual Congress  Can.  Good   Roads  Assn. 

The  Maintenance  of  Drainage.  R.  A.  Meek- 
er. Good  Roads,  vol.  16,  no.  12,  Sept.  21 
1918.  pp.  107-108.  2  figs.  Its  importanip  in 
care  of  roulway. 


Fillers 

The  Choice  of  Fillers  for  Block  Pavements. 
John  S.  Crandell.  Mun.  &  County  Eng.,  vol. 
05,  no.  4,  Oct.  1918,  pp.  127-130,  5  figs. 
Types  of  fillers  ;  functions  of  a  filler ;  granite 
block  pa^'ement. 

Macadam 

.\merican  Road'  Building  in  French  War 
Zone  Organized.  Robert  K.  Tomlin.  Highway 
Mag.,  vol.  y,  uo.  6,  July  1918,  pp.  1-3  and  6, 
1  fig.  Development  of  methods  of  construct- 
ing water-bound  macadam  from  inspection 
by  United  States  highway  engineers  of  Brit- 
ish and  French  S.vstems. 

Maintenance  Work 

How  Well-.Maintained  Roads  are  Secured. 
l>.  II.  Winslow  and  Charles  R.  Thomas.  Am. 
City.  vol.  19,  no.  4,  Oct.  1918,  pp.  266-270,  4 
figs.  Study  of  comparative  benefits  of  local 
and  central  government  in  developing  good 
roads,  with  special  reference  to  North  Caro- 
lina system  of  road  maintenance. 

Organization  for  Road  Maintenance,  L.  H. 
Neilsen.  Good  Koads,  vol.  16,  no.  17,  Oct. 
26,  1916,  ijp.  157-158.  Discussion  of  admin- 
istration and  operation  of  maintenance  work 
in  Michigan,  with  special  reference  to  patrol 
system  in  township.  Before  Mich.  State  Good 
Roads   .\ssn. 

Motorized  Equipment 

The  Motor  Truck  and  Trailer  in  Road  and 
Street  Building,  Repair  and  Maintenance. 
Cement  Eng.  News,  vol.  .30,  no.  8,  Aug.  1918, 
pp.  24-28.  Data  taken  from  records  in  olBce 
ot  a   county  engineer. 

Repairs 

War-Time  Road  Repairs.  Am.  City,  vol. 
19,  no.  4,  Oct.  1918,  pp.  259-261.  2  flgs.  Ne- 
cessity of  repairing  roads  and  manner  of  keep- 
ing an  earth  road  in  satisfactory  condition. 

Rtiral  Roads 

Road  Construction  in  Alberta.  J.  D.  Rob- 
ertson. Can.  Engr.,  vol.  35.  no.  13.  Sept.  26, 
1918,  pp.  285-286.  Experience  in  province 
with  rural  roads  of  sand,  gravel,  etc.  Before 
Eng.  Inst,  of  Can. 

Slag 

Roads  During  and  After  the  War.  E.  Pur- 
nell  Hoolev.  Can.  Engr.,  vol.  35,  no.  12,  Sept. 
19,  1018,  pp.  265-266.  Use  of  furnace  slag 
as  surface  course.  Before  Instn,  Mun.  & 
County   Engrs. 

See  also  Cement  and  Concrete  (Paving): 
Acrountinfi   (Bighwaus). 

SAFETY  ENGINEERING 

-\ccidents 

Accident  Prevention  and  Safety,  a  list  of 
new  books  and  articles  received"  in  tlie  li- 
l>rary  of  the  National  Workmen's  Compensa- 
tion Service  Bureau,  New  York,  September, 
1918.  9  pp. 

Foundation  for  the  Assumption  that  IS  per 
cent  of  Industrial  Accidents  are  Due  to  De- 
fects in  Lighting  Installation.  R.  E.  Simp- 
son. Am.  Gas  Eng.  Jl.,  vol.  109,  no.  16,  Oct. 
19,  1918,  pp.  364-366.  Based  on  Travelers 
Insurance  Co.  records. 

Works  .-Vccidents.  Their  Causes  and  Reme- 
dies. Can.  Foundryman,  vol.  9.  no.  8.  Aug. 
1918.  p.  175.  Brief  account  of  investigation 
conducted  on  behalf  of  the  Health  of  Muni- 
tion  Workers'   Committee. 

Construction  Work 

Precautions  for  Reducing  Accidents  on  Con- 
struction Work.  W.  J.  Lynch.  Can.  Engr..  vol. 
35.  no.  IS.  Oct.  31.  1918,  p.  398.  Before  Con- 
struction Section  of  Nat.  Safety  Congress. 

Dangerous  Tools 

Dangerous  Tools  and  -Appliances.  Chesla  C. 
Sherlock.  Am.  Mach..  vol.  49,  no.  16,  Oct.  17, 
1918,  pp.  705-707.  Review  of  some  court  find- 
ings on  liability  of  employers. 

Explosives 

Handling  and  Storing  Explosives,  Arthur  La 
Motte.  Eng.  &  Min.  Jl.,  vol.  106.  no.  11.  Sept. 
14,  191S.  pp.  488-493.     (Nat.  Safety  Council.) 

Fire  Protection 

Fire  Protection  of  Turbo-Alternators  (Pro- 
tection centre  les  incendies  de  turbo-alterna- 
teurs),  L.  Conge.  Revue  Gto&ale  de  I'Elec- 
tricite,  vol.  4,  no.  10,  Aug.  31,  1918,  p.  322.  3 
figs.  Details  ot  method  permitting  fire  extinc- 
tion by  steam  jet  under  pressure. 

How  .Some  Important  Ship  Fires  were 
Fought,  with  Notes  on  Tools  for  Marine  Fire- 
Fighting.  Edward  J.  Worth.  Quarterly  of  Nat. 
Fire  Prevention  Assn..  vol.  12,  no.  2.  (Jet.  1918. 
pp.  143-149.  Before  International  Assn.  of 
Fire  Engrs. 

^laintenance  of  Sprinkler  Equipments  during 
Cold  Weather  in  Western  Canada.  John  Youn.g. 
Quarterly  of  Nat.  Fire  Protection  Assn..  vol. 
12.  no.  2.  Oct.  1918,  pp.  157-159.     Practice  in 


layout  of  water  mains  and  of  heating  gravity 
tanks. 

Oil  Interrupters  and  Fire  Protection  (les  In- 
terrupteurs  d  huile  et  la  protection  contre  I'in- 
cendie),  P.  Torehe.  Revue  Generale  de  I'Elec- 
tricite,  vol.  4,  nos.  9  and  10,  Aug.  31  and  Sept. 
7,  1918,  pp.  311-319,  4  flgs.  and  pp.  343-348,  2 
figs.  -\ug.  31  :  R&ume  of  tests  on  interrupt- 
ers undertaken  by  the  Association  Suisse  des 
Electrieiens  for  the  purpose  of  establishing 
rules  for  construction  use  and  installation  of 
these  apparatus.  Sept.  7  :  Causes  of  explo- 
sion and  analysis  of  American  piston  type, 
which,  in  author's  opinion,  is  the  only  one  safe 
against  internal  pressure. 

Shipyard  Fire  Protection.  Quarterly  of  Nat. 
Fire  Protection  Assn.,  vol.  12,  no.  2,  Oct.  1918, 
pp.  126-128.  Notes  on  the  organization  of  the 
Plant  Protection  Section  of  the  Am.  Fleet  Cor- 
poration. 

The  Fire  Risk  on  'Vessels,  Samuel  D.  Mc- 
Comb.  Quarterly  of  Nat.  Fire  Protection 
Assn.,  vol.  12,  no.  2,  Oct.  1918,  pp.  133-142,  2 
tigs.  Study  of  hazards  of  marine  transpor- 
tation.    From  the  Weekly  Underwriter. 

Grinding  'Wheels 

Bursting  Grinding  Wheels,  Chesla  C.  Sher- 
lock. Am.  Maeh.,  vol.  49,  no.  17,  Oct.  24,  1918, 
pp.   1 67-769.     Decisions  of  courts  under  various 

circumstances. 

Health  Conditions 

Health  of  English  Workmen  in  Munition 
Factories  i  la  sante  des  travailleurs  anglais 
dans  les  usines  de  munitions.)  Revue  Gener- 
ale de  I'Electricitg,  year  29,  nos.  15-16,  Aug. 
15-30,  1918,  pp.  451-452.  Brief  account  of  re- 
port of  special  committee  appointed  by  British 
Government  to  study  health  conditions  in  in- 
dustries. 

Mine  Rescue 

Mine  Rescue  Apparatus.  Engineer,  vol.  126, 
no.  3272.  Kept.  13.  1918.  pp.  219-220.  4  flgs. 
Report  of  a  committee  appointed  to  investi- 
gate types  of  Ijreathing  apparatus  used  in  coal 
mines. 

Punch  Presses 

Safe  Punch  Press  Operation.  W.  W.  Roach. 
Iron  Age.  vol.  102,  no.  18.  Oct.  31,  1918,  pp. 
1076-1077.  Elimination  of  cuts  and  lacera'- 
tious ;  mechanical  guards ;  lighting  and  ar- 
rangement of  '"machinery ;  safe  practices. 
Paper  before  National  .Safety  Council.  St. 
Louis.   Sept.   1918. 

Spontaneous  Heating 

Spontaneous  Heating  of  Grain  and  other 
Foodstuffs  (Ueber  die  Selbsterhitzung  von 
Getreiden  und  anderen  Nahrstoffen).  J.  F. 
Hoffman.  Dinglers  polvtechnisches  Journal, 
vol.  333.  no.  8.  Apr.  20,  1918,  pp.  63-67.  1  fig. 

Water  Mains 

Leakage  from  High-Pressure  Mains  and  its 
Variation  with  the  Pressure.  Can.  Engr..  vol. 
35.  no.  13.  Sept.  26,  1918.  pp.  286-287,  1  fig. 
Report  of  service  in  fire  system  of  Borough  of 
Manhattan.      From  Jl.  Am.   Waterworks  Assn. 

Protection  of  Water  Mains,  Fire  Hydrants 
and  Valves  in  Winnipeg,  Tliomas  H.  Hooper. 
Quarterly  of  Nat.  Fire  Protection  Assn.,  vol, 
12,  no.  2",  Oct.  1918,  pp.  1.59-160. 

See  also  Hoisting  and  Conveying  (Cranes); 
Mines  and  Mining  (Mine  Oases). 

SANITARY  ENGINEERING 

Disinfection 

Disinfection  by  Heat.  Times  Eng.  Supp., 
no.  528,  Oct.  1918,  p.  207.  Type  of  disinfec- 
tors  ;  suggestions  on  conditions  to  be  observed. 

Drainage 

Main  Drainage  and  its  Relation  to  River  and 
Harbor  Front  Improvement.  Morris  Knowles 
and  J.  M.  Rice.  Can.  Engr.,  vol.  35.  no.  14, 
Oct.  3.  1918.  pp.  297-302  and  318.  R«sum#  of 
methods  adopted  in  many  of  world's  leading 
cities  with  detailed  notes  regarding  design  of 
Essex  border  interceptor.  Before  Am.  Soc.  of 
Mun.   Improvements. 

Plumbing 

The  "Wliy  and  Wherefore  of  Sanitary  Engi- 
neering. Arthur  Batemau.  Domestic  Eng..  vol. 
85.  no.  1.  Oct.  5.  1918.  pp.  5-7  and  32.  4  figs. 
Series  on  technical  and  scientific  plumbing  and 
sanitation. 

Refuse  Disposal 

Refuse  Incinerating  Plants  and  their  Opera- 
tion, H.  J.  Harder.  Mun.  Jl.,  vol,  45,  no.  17, 
Oct.  26,  1918,  pp.  31S-320.  Tables  giving 
name  of  city,  capacit.v  and  other  details  of 
plant,  and  total  cost  per  day. 

Sanitation  of  Grounds 

The  Sanitation  of  Rural  Workmen's  Areas. 
Am.  City.  vol.  19.  no.  4,  Oct.  1918.  pp.  275-278. 
2  figs.  Shows  how  to  insure  suitable  living 
conditions  for  war-time  industrial  workers. 
Prom  report  of  United  States  Public  Health 
Service. 
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